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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
KJIACCBhI) SIBISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obmactu «EcrecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxeHusM DPIOC COO mpoduibHbIE
y4eOHbIC MPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SBISIOTCS CIIOCOOOM
muddepennpanii  oOydeHUsT Ha YPOBHE CpeAHEero oomero oOpa3oBaHUS W
NpU3BaHbl OOECTICUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
o0IINM, CpeTHUM NMPO(ECCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIBIM M3 DJTUX Y4YeOHBIX TMPEJAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/ay, CBSA3aHHBIX C MpoQopueHTalueld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOW O0JIaCTH HAay4HOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIULMHOM, SKOJIOTUEH, TICUXO0JIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yuyebHomy mnpeamety "buonorus" maér mpencraBieHue o
Henu M 3ajJadax Hu3ydeHusi ydyeOHoro mnpenmera «buonorus» Ha yriyOn€éHHOM
YPOBHE, ompeaeseT o0s3aTebHOe (MHBapUaHTHOE) TPEAMETHOE COACPIKaHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHIYEeT MOCIeI0BAaTEIbHOCTh HM3yUeHHUs y4eOHOro marepualia ¢ yd€Tom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPacCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme mno Ouoioruu
peain30BaH TPUHIUMI TMPEEMCTBEHHOCTH C H3yUYe€HHEM OHOJIOTUHM Ha YPOBHE
OCHOBHOro  oOmero oOpasoBaHus, Onarogapss 4YeMy MpOCMaTpUBAETCA
HANPaBJICHHOCTh HA  TMOCJEAYIOIMIEe pPa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTHYECKOTO MBIIUICHUS], MPEICTABICHUNH O 3I0pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHONICHUS K OKpyXkaromeu mnpupoaHoit cpene. B
nporpaMme mo OHOJIOTMH TakKe MOKa3aHbl BO3MOXHOCTH Yy4e€OHOTO IpeamMera
«buonorusiy B peanmmzanuu  TpeboBanuit DPI'OC COO K mnIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM oOO0yudeHUs U B
(GOpMUPOBAaHNN OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENbHOW  JI€ATEIHHOCTH
00yyaromuxcsi MO0 OCBOCHUIO COJIEpkKaHUSI OHOJOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOuiero oopa3zoBaHus
3aBepiiaeT Ouoyioruueckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



pacuIMpeHre W yriryOJieHHe 3HAaHUUA OOYyYalolMXCs O >KMBOW MpPUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETUKHU, CENEKINU, OMOTEXHOJIOTHH, SBOTOLUOHHOIO YUYEHHUS U SKOJIOTUH.

N3yuenune yueOHoro mnpeamera «buonoruss» Ha yriayOJE€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJrOTOBKY OOYYAIOIIMXCS K HOCIEAYIOLIEMY MOJYyUYEHHUIO
Oouojormyeckoro  oOpa3oBaHHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccroHanbHOro oopazoBanusa. OCHOBY €ro coaepkKaHusl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPU H3YYEHUU  OOYyYarOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJNYYarOT pa3BUTHE. Tak,
pacmiMpeHbl U YriayOsjeHbl OHOJOTMYECKHE 3HAHUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHHUS TPUKIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPUEHTHUPHI IS IMOCIEILYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
($u3KKU, XUMHUH, Teorpaduy 1 MaTEMATUKH.

Crpyktypa mporpamMmmbl 1o ydeOHOMY mpeamery '"buonorus" oTpaxkaet
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTepPHBIC JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, IBOJIIOIMN OPraHUYECKOro MHUpa Ha 3eMJle,
COXpaHEHUs1 OHMOJIOTMYECKOro pa3HooOpasus mnaHeTel. Tak, B 10 kiacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOJIIOTHHU U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJEKIMU, OMOTEXHOJOTUM U CHUHTETUYECKOU
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HAHMS OO0ydYaroIMXcs MO0 OOTaHWKE, 300JI0THH,
aHaromuu, Quinonoruu uenoBeka. B 11 kiacce wu3ydaroTcst 3BOJIIOLIMOHHOE
y4eHHue, OCHOBBI HKOJIOTHH U yueHHUe 0 buocdepe.

VYuebunii mnpeamer «buonorus» mpuszBaH  00ecleUUTh  OCBOCHHUE
00y4JaronMMucs: OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHIIUIIOB U MPABUII,
JIeXKAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTO00pa3MM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOIMyJISLuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIAHBIX aclleKTax OMOJOrnYecKuX 3HaHui. Jlis
pa3BUTHS M TOJAJEPKaHUS HMHTEepeca OOydaromuxcsa K OHOJOTMM Hapsiay co
3HAUYUTETBHBIM 00BEMOM TEOPETHUECKOrO0 MaTepuaa B COJAEPKAHUM MPOrPaMMbl
0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM WHOW 00yiacTu OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiKHBIX
Y4EHBIX B pEIICHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIeM.



Lenps u3yuenus yueOHoro npeamera «buonorus» Ha yriyO0i1EHHOM ypOBHE —
OBJIaJiIcHUE  OOYyYaIOUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3alli JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHUE YMEHUU
UCTIOJb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpEca K OMpENeNEHHON o0nactu
npoecCHOHanbHON NIeATeTbHOCTH, CBSI3aHHOW C OHOJIOTHENW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTmkeHne 1enu UW3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yIiyOJIE€HHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIIUX 3a7a4:

OCBOCHHE O0YYaIOIMMUCS CUCTEMBbI OMOJIOTHYCCKHX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUYECKUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMyJIsALKs, BUJ, ONOTreoIeHo3, 6uocdepa); 0 BHLAAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOyYaromMxcss ¢ METOAaMH TMO3HaHUSl >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMA U OWOJIOTMM pa3BUTHUS, TE€HETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOIO  MPOBEJIEHUS  OMOJOTHYECKHX
UccleloBaHU B JjabopaTopum M B 1pupojie (HaOmoleHue, HW3MEpEeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

oBlajieHue OOydYalOIMMHUCA YMEHHUSMHU: CAaMOCTOSITENIBHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJb30BaTHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U  COIHMAIBLHO-JKOHOMHUYECKHUMHU W  JKOJOTHYCCKUMHU
npobiieMaMy YeJIOBEYECTBA; OIEHUBATH TOCIEICTBUS CBOCU MAEATEIHLHOCTH IO
OTHOIIEHUIO K OKPY)KAIoIIeH MPUPOTHON Cpene, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBI0  OKPY)KAIOIIMUX  JIFOJICH; OOOCHOBBIBAaTh U COOJIOATh  MEPHI
npouiIakTUKKY UH(GEKIIMOHHBIX 3a00J€BaHUi, TIPaBUiIa MOBEJACHUS B NIPUPOJE U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KM3HENESATEIbHOCTH B UPE3BbIYANHBIX
CUTyallusiX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIE HAyUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Yy 00y4YarOIUXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpollecCe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBHITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIaeMBIMU €10 TpoOiieMaMu, METOI0JIOTHEN
OHOJOTNYECKOTO UCCIIeTOBaHMUS, MPOBEICHHUS AKCIIEPUMEHTATLHBIX
UCCIIEIOBAaHUM, pelieHUs] OMOJIOTMYECKUX 3a/1a4, MOJEIUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE Y 00YyYarOmMXCsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM M K OTJICTIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUUECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TPHUPOJIE;
WHTETPAlliN €CTeCTBEHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHre  OO0ydYaoIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIHLHOM
IPUPOAOIONb30BaHUN (COOMIO/IEHNE TpaBUi TOBEJICHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMOCc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpyXaromux Joaed  (coOmoaeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MAaCHOCTH >KU3HEACSITEIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHuEe  YCIOBUKH Ui  OCO3HAaHHOrO  BbIOOpa  OOy4YaroIIMMHCS
VHINBUTy aJIbHOU 00pa3oBaTeNbHOU TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
HOCTIEAYIOMEMY NPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIMBUYaIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee ynca0 4YacoB, OTBEACHHBIX HAa U3y4YeHHE OMOJIOTHMU Ha yTiyOJIEHHOM
ypOBHE cpenHero oobiiero odpazoBanusi, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hegento), B 11 kinacce — 102 yvaca (3 yaca B HEJENIO).

Ot6op opraHu3aniOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJIOTUH
OCYIIECTBJISIETCS ¢ YYETOM CHenu(UKU €ro COJEp)KaHHs W HANpaBIEHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUsl B OpraHU3alUsAX  CPEIHEro
po(eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s3aTenbHBIM yCIIOBUEM MPU 00yUEeHUN OMOJIOTHH Ha YTTyOlIEHHOM YPOBHE
SBIIIETCS TPOBEJIEHNE Ta0OpaTOPHBIX M MpakTH4eckux padoT. Takxke yuactue
00ydJaronuxcsi B BBIMOJHEHUU TPOSKTHBIX M YYCOHO-MCCIICIOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEeNseTcs Y4YUTeleM Ha OCHOBE HUMEIOIINXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.



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. I'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, 1. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, 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».

O6opynoBanue:  naboparopHoe  0o0OpyAOBaHHWE s INPOBEAEHUS
HAOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

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.
Bonma m e€ posbp Kak pacTBOpPUTENs, peareHra, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPErysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OHOJIorHyecKas
poJib. PONIb KATHOHOB ¥ AHMOHOB 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
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

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
Kkietke. [pyveue wykaneozuompugocpamer (HT®P). CexBenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHast OUoJOTHsI: OMOXUMHYECKUE U OMO(U3NUYECKUE UCCIIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyn. Mooeruposarue
CmMpYyKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Op2anHuyecKull CUHme3 OUOMONLEKYI U UX HENPUPOOHBIX AHAN0208.

JdeMoHcTpanuu

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

Juarpammbr:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOLEY.

Tabmuiel u cxeMmbl: «llepuognueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKyibl BOIbl», «BemectBa B coctaBe opranu3moB», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpyKTypbl OEIKOBON MOJIEKYJb», «CTpOCHHUE MOJIEKYII
yriieBoioB», «CTpoeHne MoJieKyn JHUnuAoB», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMH4YecKas mocyza 1 000pya0BaHHeE.

JladbopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbI0 KaUeCTBEHHBIX
peaKIuii».

JlaGopaTtopnass  paGora  «lccrnemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUN KICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 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 (YHKIIMOHUPOBAHHE AYKapUOTUYECKOU KJIETKH.
[Inazmatnueckast MemOpana (miasmanemma). CTpykTypa IIa3MaTH4eCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0o MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). IlomynpoHunaemocts MeMOpanbl. PabOorta HaTpuii-
KaJMeBOro Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa v QyHKIIMHM KJIETOYHON CTEHKH PACTEHU, TprOOB.

Hurorasma. [urozons. Lutockener. [IBuxkenue nurorminazMel. OpraHouabl
kjneTkdn. OnHoMeMOpaHHbIE OpraHouibl KIETKU: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapat ['ompmxu, TU30COMBI, UX CTpoeHHE W (YHKIMH. B3anMocCBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpOeHHE TIpaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyfsipHbIA)  SHIOIUIa3MaTUYECKUN
petukynyMm. CekperopHas QpyHkuus anmapata ['onbmku. Moougurkayus b6enxkog 6
annapame [ onvoocu. Copmuposexka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacturenbHbIX KieTOK. Kitetounbiid 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  CIIOXKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XJ0pOIUIACThI, XPOMOILIACTHI, ICHKOIIIACTHI BHICIITMX PACTECHUH.

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.

Kiterounsle BkiatoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(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
OPTaHU3MOB.

IIpakTnyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOpaHBI.

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

IIpakTuyeckass  padora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

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
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuysHbix (aKTOpOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

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. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeumyinecTBa a’poOHOTO IyTH
oOMeHa BelecTB nepe aHadpoOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpauumn

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

Tabnuupl u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUEeCKUil oOMen», «brocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3ydeHue  KaTaJIUTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)y».

JladbopaTtopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnas paGora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGOpMalus U peajin3anus eé B KJIeTKe

Peakuun matpuuHoro cuHte3a. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAacTBeHHOW mHGopMaluu. [ eHeTnueckuit
KOJl, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii 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 O6uocunre3a Oenka. KomupoBanme ammHokucior. Ponb pubocom B
onocuHTE3€e OemKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U PYKApHOT. Peryisiius akTUBHOCTH T€HOB Yy NpokapuoT. ['umortesa
onepona (d. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPEccUuu 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 CIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaroB. JKusHeHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmMezpasa.

Bupycubie 3a0oneBanus yenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz d6onvuwux maccusos («bigdatay)
CMPYKMYPHbIX Ouonocudeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
IIpoepammupyemoie 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.

[enenne knerkm — wmutTo3. CTaauu MHUTO3a W MPOUCXOIAIINE B HUX

npouecchl. Tunbl MuTo3a. KaproknHe3 M UUTOKMHE3. bHOIOrMyeckoe 3HaYeHHe
MUTO3a.

Perynsunsa muroTtmyeckoro nukna kietku. [Iporpammupyemasi KiaeTOYHAas
rudesb — anomnTro3.

Knerounoe snpo, XpoMocombl, (yHKIMOHATbHAs TEHOMHKA. MexaHuzmol
npoaugpepayuu, oughgpepenyuposku, cmaperus u eudenu xiemok. «l{ugposas
K1emKa» — OuouHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuipl U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Pemumkamus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparbl: «MUT03 B KJIeTKax
KOPEUIKA JTyKa».

JlaGopaTropnass  paGora  «/3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTtopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenne n QyHKIIMHA OPTraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcCOoOEHHOCTH ~ CTPOCHHMSI WM JKU3HEACHTEIBPHOCTH  OJHOKJICTOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TpPUOBI, OJHOKIETOYHBIC
BOJIOPOCTH, ApyTrue NpoTUcThl. KoJloHWaNbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHu3ma. TkKaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eInHoe nemnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTebHas,
IOKpPOBHAsl, MPOBOJAIIAsA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
GbyHKIUN 1 pacToNOKEHHs TKaHEH B OpraHax pacTEHUU.

TKaHU XUBOTHBIX U YEJIOBEKA. THIIbI XKMBOTHBIX TKAHEHU: JMUTEIIMAIIbHAs,
COCIMHUTENbHASA, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpPOEHHUs, (YHKUMI U
PacCITOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEepaTHBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTaHOB XUBOTHBIX U 4YesoBeKa. PyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena oprann3moB. Kapkac pacrenuilt. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHMH ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIB>keHue  OpraHu3MoB.  JIBMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPONU3Mbl M HACTHM. JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanme opranmsmoB. Iloryomenne BOABI, YIJIEKUCIOrO rasa |
MUHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBApeHUE. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cuCTEMa dYeloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NOTUL H
MieKonuTaromux. Perymsus apixanus. J{prxatenbHpie 00bEMBI.

TpaHcnopt BelIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHUM.
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
cepaua u e€ peryJisnus.

Beigenenue y opranu3sMoB. Beinenenue y pacrteHuil. Beimenenue y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. Oprassl BelaesieHus. POuiupTpanus,
CeKpelHsi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPTraHOB BBIJICICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMU. Beienenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (QpyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. CHopsl
OakTepuidi © UHUCTHI MPOCTEHIIUX. 3alllUTa Yy MHOTOKJIETOYHBIX PACTEHUHU.
Kyrtukyna. Cpenctsa macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBIE.
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
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte w perynsauus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts u  perymsauus y
pactenuii. PocToBbIe BelecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pednexkropHas peryidnus Yy XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeIbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas peryisinys U SHIOKPUHHAS CUCTEMA JKUBOTHBIX M 4YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocBsA3bp HEpBHOW U 3HJOKPUHHON cucTteM. [unoranamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojlopociny, «bakrtepumn», «lIpocreimme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHUE
HaceKoMbIX», «TkaHu pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJIET YeIOBEKay»,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAY, «Hepanas CHUCTEMAY, «Koxay, «MplIlieuyHas ~ CUCTEMay,
«BpienutenbHas cucTeMay, «IDHIOKpUHHAsA cucteMa», «CTpOEHHE MBI,
«Mmmynuter»,  «KuimiedHonosioctHeie», «(Cxema  NUATaHUS  PACTEHHII»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPHDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHue N0KJeBoro 4epnsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs», «HepHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema denoBeka», «Pediexcey.



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, paKOBHHBI MOJIIIOCKOB, KOJUIEKUIUU
HAaCEKOMBIX, UITIOKOXHUX, KUBbIE 3K3EMIUISIPbl KOMHATHBIX PAacTE€HUM, repdoapuu
pacTeHMil pa3HbBIX OTMAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0oBaHuE AJI IEMOHCTPALIMK MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OelIKoB oA AecTBrUeM (epMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKECHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3NYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHre TKaHEH pacTCHUN».

JlaGoparopHasi padora «3ydeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue opraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHU3MOB

®dopmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
(dbparMeHTans, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, wiu rameTtel. Meno3. Craanun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccruarosep. buomornueckuii CMbICI
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [10s10BbIE XKee3bl.
OO0pa3zoBaHue U pa3BUTHE NOJOBBIX KIEeTOK. CriepMarorenes u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmomoTBOpeHHEe U ASMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jiarymku). JpoOnenwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUST MIIEKOMMUTAIONMIUX. 3apOJBIIICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOoJIbIIIEBbIX JIUCTKOB. B3auMHoe
BIUSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIIHS).
3akjmagka TIUIaHA CTPOCHUS HKMBOTHOTO KakK  PE3yibTaT HEpPaAPXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BrnusiHue Ha 3MOpPUOHANIBHOE pPAa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pasButue x)uBoTHBIX. [locTomMOpuoHansHBIN Tmepuon. [lpsmoe u
Henpsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HAUY€HHE MPSIMOTO M HEMPSMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpPOAE. THIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KMBOTHBIX U YyesioBeka. CTauu MocTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHesa uenoseka. CTapeHue u CMepTh Kak
OMOJIOrMYECKHUE MPOLIECCHI.

Pasmuoxxenne u pasutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IHMKJe pacTeHuil. OOpa3oBaHue cmop B Ipoiecce Menosa.
['ameTorene3 y pacreHud. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OIIOOTBOPEHUE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISLIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toprpetst: C. I'. HaBamun, X. IlInemas.

Tabmuuer u cxembl: «BereratnBHOe pasMHOkeHHe», «Tumbl OGecmonoro
pasMHOXEHUsD, «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3mHOkeHue runape», «Meino3», «Xpomocomel», «I'amerorenes», «CtpoeHue
AMIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsamoe u
HEenpsiMoe pas3Butue», «PasBurne wmalckoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nsarymkwn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHIN,
«CtpoeHue ceMsH OJHOJIOJBbHBIX U JIBYJIOJIBHBIX pacTeHUN», « KU3HEHHBIN UK
MOPCKOM  KamycTb», <« KW3HEHHBIM IUKI MXa», <« KH3HEHHBIA UK
NAIOPOTHUKA, «JKMU3HEHHBIN LIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpPMATO30U10B, MOJENb «LIMKII pa3BUTHA JIATYIKI.

JlabopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BbIABIEHHE MPU3HAKOB CXOJCTBA 3aPOBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHue OpraHoB Pa3MHOKEHHUS BBICIIUX
pacTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopusi craHOBI€HMS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konbnioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHUE MOHATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUAOJOTUYECKHM,  [UTOJOTHYECKHUH,
MOJIEKYJIAPHO-TEHETUYECKU M.

JdemoHcTpauumn

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Komsos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuupl 1 cxeMbl: «MeTobl FeHETUKI, «CXEeMbl CKPELIUBAHUS.

JlabopaTopnass padora «J/lpo3opuna Kak OOBEKT TE€HETHUYECKUX
VICCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHaens — 3aKoH
eAMHO00pa3us rTHOpUI0B MepBOro nokojeHus. [Ipasuno noMmuHupoBanusa. Bropoit
3aKOH MeHaens — 3aKOH paclieIuleHus NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBanus. [ umores3a 4ucToTh raMer.

AHanusupyouee ckpemnBanue. [[poMeKyTouHbI XapakTep HAcJIeIOBAHMUS.
Pacmienienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HACJIEIOBaHMWSI ~ TpPHW3HAKOB.  [luTomormueckwe  OCHOBBI  JTUTHOPHUIHOTO
CKpPELIMBAHUA.

CuemienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuermieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYILUICHHE CLEIUICHUS MEXAY Ie€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M OIpEAEIeHU oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporameTHbId I0J. ['eHeTuueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciegoBaHne Npru3HAKOB, CLEMVIEHHBIX C ITOJIOM.

['enoTun xak uenoctHas cucrteMa. [lneioTponusa — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBbIM ayuienu3M. B3anMoAeicTBUE HEaUIEIbHBIX TI'€HOB.
Kommnnementapuocts. Dnuctas. [Tonumepus.

['eHeTyeckuii KOHTPOJIb pPa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (HU3UOJOTHYECKUX TPOILIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DYHKIIHMA.
I'eneTnueckue MexaHU3Mbl CUMOMOTeHE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCcKHEe acCleKThbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TOKOJICHHUIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBblil 1 BTOpo#l 3akoHbl Menaens», «Tperuii 3akoH
Meunnens», «AHanmu3upymrouiee ckpenuBanuey, «HemoiHoe TOMUHHpPOBAHUEY,
«CuersieHHOEe HacleIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka Imoay,



«Kapuotun denoBeka», «Kapuotun npozodunbr», «Kapuotum nOTHIBD,
«MHOXeCTBEHHBIN aJlJICIN3M», «B3auMoieicTBHE T'€HOBY.

OOGopynoBaHue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IIMHO00pa3us
ruOpUZIOB TEPBOrO0 TOKOJEHUS M pACUICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALlUA CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MuKponpenapar: «po3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB MOHOTHMOPUIHOIO
CKpENIMBaHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna uw cpeapl npu  (hopmupoBaHWM (PeHOTHIIA.
N3menunBoCTh npu3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE IPU3HAKU. Buabl
W3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanronHas u3MeHYUBOCTb. Ponb cpeabl B (popMupoBaHUU
MOJAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan w BapuwarnmonHas kpuBas (B. Horanncen). CpoiicTBa MoaupuKarimoHHON
U3MEHUYHMBOCTH.

I'enoTunnyeckas N3MEHYMBOCTh. CBOWCTBA T€HOTUNTMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYMBOCTH. Meio3 U MOJIOBOM MpoOIEcC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTaimonHass M3MEHYMBOCTh. Buabl MyTalnuii: T€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAaHHbICE MyTaluHW. SnepHble U
nuToIIa3MaTuyeckue Myrtanuu. ComMaTUYecKUe U MOJoBble MyTanuu. [IpuunHb
BO3HMKHOBEHUs MyTauuid. MyTareHel W HX BIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O IMPOIECCA. 3aKOH TOMOJIOTHYECKUX pSAJIOB B
HacnenacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUMBOCTH U
HACJICICTBEHHOCT.

Onuecenemuxa u SNUSEHOMUKA, pOlb INUSEHEMUYEeCKUX @Oakmopos &
HAac1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JdeMoHcTpanuu

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

Tabmuipt u  cxeMbl: «Buasl  u3MmeHunmBocTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnogotrBopenuey, «I'eHeTnueckue 3a00eBaHus YeI0oBeKa», « Buapl MyTanuiiy.



OO6opynoBanue: XKUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadpum) >KkMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKAIMMOHHON W3MEHUMBOCTU. [locTpoeHme BapualMoOHHOTO psna U
BAPUALIMOHHOU KPUBON».

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

Tema 14. I'eneTnka 4esioBeKka

Kapuorun wenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHUS T€HOMaA
yejaoBeka. MeToapl  M3Y4YEHHs] TEHETUKM  YEJOBEKAa: TIEeHEAIOTMYECKHiA,
OJIM3HEIIOBbIH, LUTOr€HETUYECKUH, MONYJISIUOHHO-CTATUCTUYECKUH,
MOJIEKYISAPHO-TE€HETUUECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacineacTtBeHHble 3a001eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0oJe3HH 4YelnoBeKa. bolie3HW C HAcleCTBEHHOM MPeapacroyioKeHHOCTHIO.
3HaYCHHE MEAUIMUHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JeBaHUil 4YesioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [loHsTHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTophl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHUIO OKpYsKatoleh cpesnl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoncTpanuu

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTolbl U3y4eHHsS] TE€HETUKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKaY.

IIpakTHyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHOMNY.

Tema 15. Cenexunsi OpraHu3sMoB

JlomecTuKanuus H CEJEeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUU.
VYuenue H. WM. BaBumoBa o IleHTpax mnOpoucXOoXACHUS MW MHOT000pa3us
KYJbTYPHBIX pacTeHUM. Ponb celneknuu B CO3JaHUM COPTOB PACTEHUN U TOPOJ]
*KuUBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM PabOTHI.

Metoasl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. JrTarnsl KOMOUWHAIIMOHHOMN CCJICKIIUU. HUcneiTanue
NpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIIbIo aHanu3a JIHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ  CEJCKUHOHHOM  paloThlI.
PagnanoHHBIN M XMMHUYECKUN MyTareHe3 Kak UCTOYHHMK MYTAlUi y KYJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHHE T€HOMHOTO PEIAKTUPOBAHUS U METOOB
pexomOuHanTHBIX JIHK 17151 mostyueHust iCXOIHOTO MaTepuaia Jjisi CeNeKIUU.

[Tonyuenue ITOJIUIIIOUIOB. BuyTtpuBuaosas ruopuan3aIvs.
binu3kopoacTBeHHOE  cKpemiuMBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelniuBanue, win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DEBOTIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. J3yuenue, coxpamenue u YnpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOGbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
mMoM yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUL,
nepeoosuvix uoeti U nepcneKmusHbX MexHoI02UlL.

JdemoHcTpanuu

[Toprpersr: H. U. BaBunos, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxemsl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHMBOCTH,
«Metogpl cenexkuun», «OtnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHast pabdora «l3yyeHue cOpTOB KyJIbTYpHBIX PACTEHUN U TIOPOL
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHuasi pabora «3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Jkckypceusi «OCHOBHBIE METOJBI M JOCTHMKEHUS CEJIEKIMUA PACTCHUH W
KABOTHBIX (Ha CEJICKIIUOHHYIO CTaHILMNIO, IIJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo10rust 1 CHHTETHYECKAs1 OMOJIOT U

OOBEKThI, MCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKAaHEBbIE
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOJMYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpobuonornueckuit cunre3. OOBEKTbI MHUKPOOMOIOTHUYECKHUX
TexHosioruid. [IpousBoaCcTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MMOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIINECs B IPUPOAe OMOCUHTETUUECKUE Ty TH.



Knerounas unxkeHepus. MeToabl KylbTypbl KIETOK U TKaHEH pacTEHUU U
#&uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALUA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tramiou0B B CelEKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEeHHE. PekoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpPaHCIUIAHTALMM SI€p KIIETOK.
Texnonoeuu 0300po8IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W T€HHasg HWHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmKEeHUss W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPHUH.

Memuuunckue Ouorexnonoruu. [loctrenomuas mudposas menununa. [11P-
JUarHocTuka. MeTaOoJIOMHBIM aHAJIM3, TEHOIICHTPUYCCKHM aHaJIu3 MpoTeoMa
YyeJoBeKa ISl OLEHKH COCTOSIHHSL €ro 310poBbs. VICIOJIB30BaHHE CTBOJOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus i pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEel COUeTaHHMEM TEXHOJOTUH TPEXMEPHOro OHONMpHHTHUHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOecreYeHus: KOMOMHMPOBAHHOMN
3amuThl OoT BO3Oyautenet OPBU, ycTaHOBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepxamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuupl u cxemsl: «/Mcrnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEPHUS».

JlabopaTtopHas padora «l3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuueckas padora «IlosyyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JKekypeussi  «bHOTEXHONOrMs — BaKHEWIAsh MPOU3BOJUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3BUTHE IBOJIONMOHHBIX NpPeACTABJIEHUI B
Onosornu

OpomononHas teopusi Y. JlapBuna. Ilpeanochiiku BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb M HaydHas naesaTeabHocTh Y. JlapBuHa.

JIBrKyIIre CuiTel 3BOTIONUH BHIOB 110 Y. J[apBHuHY (BBICOKast HHTEHCUBHOCTh
pPa3MHOXXEHUST OPraHU3MOB, HACJIEACTBEHHas HM3MEHYMBOCTh, OoOpbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cunrternueckoir Tteopun sBomonuu (CTI). HelrpanbHas
Teopust dBomtouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorusa. 3HAUYCHHE
ABOJIIOIIMOHHON TeOopuU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KAPTUHBI MUpa.

JdemoncTpanuun

[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapeun, C. C. YerBepuxos, W. 1. lImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QGopMUPOBAHUS
NPUCIIOCOOJICHN y pacTeHud © KUBOTHBIX (rmo Jlamapky)», «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. JlapBunay, «DopmMbl 60pbObI
3a cyuectBoBanue», «llopoasl romy6eit», «MHoOroodpasue KylabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. MapBuny)», «CxeMa COOTHOIICHUS JBHXKYIIUX CHJI DSBOJIIOLHMN,
«OCHOBHBIE MTOJOKEHUSI CHHTETUUECKON TEOPUH 3BOJIFOLIUNY.

Tema 2. MUKpPO03BOIIOLIHSA U €€ pe3yJIbTAThI

[Honynauus kak sneMeHTapHas eAuHHIA BOMIONUU. COBpEMEHHbBIE METObI
OIICHKM TEHETHYECKOTO pa3zHooOpa3us W CTPYKTYyphl momymisaiui. M3meHnenue
reHooH/Ia TOMYJSIMKA KaK D3JIEMEHTApHOE HBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (IABWXKYIIHE CHJIbI) 3BOMIOUMHU. MyTaliMOHHBIHA
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHAIMpaBJICHHbIC W3MEHEHHS 4YacTOT aieiedl B momymsanusx. Oddexr
OCHOBarelnsa. JIpgexm Oymoviiouno2o 2opaviuika. CHUdNCEHUe 2eHemuuyecKo2o
pasznooopazus: npudunsl u creocmeus. Ilposenenue s¢gpghexma Opeiigha 2erog 6
oonvuwux u  manvix  nonyiayusAx.  Murpauun.  M3omAuus  mOMyssIui:
reorpadudeckas (IpoCTPaHCTBEHHAsS ), OMoJIoTHYecKast (PErmpoyKTUBHAS ).

EctecTBenHblii or00p — HampaBinsomuii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMHA, CTAOWIM3UPYIOIIHUMA,  pa3pbIBAOIIUI
(nu3pynTtuBHbIi). [lomoBoit orOop. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIUU.
Bo3nukHoBeHue — mpucrnocoOneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoanantauuu. [lpumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOrH4YecKue,
¢dusnonornyeckue,  OMoOXuMUYeckue,  noBeAeHUYeckue.  OTHOCHUTETBHOCTb
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanme Kak pe3yibTaT
MUKpPOIBOIOIMHU. M3onsdmus — kitoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONIaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE (9KO0JIOTHYECKOE), «MTHOBEHHOE» (monuIUIOUIU3aIIMs,
rubpuauzanus). JIMuTenbHOCTh IBOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl (POpMHUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons sBOMOUMOHHON OWoMOorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHus1 6Mopa3zHoo0pa3us. MUKpPOIBOIIOLHUS U KOIBOJIIOLUS Mapa3UTOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIOCOOBI
O0pBOBI C HEll.

JdemoncTpauumn

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAs HW3MEHYHMBOCTBHY», «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «IBuxyiiue
CWJIbl 3BOJIIOLUNY», «IKOJOTHYECKass M30JSUUs MOMYJISAIUI ceBaHCKOU (openmy,
«leorpadmueckast W3OJIANUS  JUCTBCHHHIIBI CHOWPCKOW W JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NENUCTBUSA €CTECTBEHHOro ot0opa», «DopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«nnycTpuanbHelii MenaHu3M», «KuBble uckomaemeie», «[[oKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Duznonorunueckue ananranuuy», «lIprucnocoOIEHHOCTh OpPraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BuUAa B
npupoze», «CrnocoObl BugooOpazoBanus», «l'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHABIIIEH», «DKOJIOIMUYECKOE BHI000PA30BAHUE BHUJIOB CHHHID),
«ITomunnounel pacrenuii», «KanycTHo-peneuHblil ruOpuy.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMH HACCKOMBIX, dydena ITUIL |
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydesla NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMUA CIIOCOOAMH.

JlabopaTopnas paGora «BbIsiBIIeHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIAY.

Jlabopatopnas  pabora  «llpucnocobrenus  OpraHusmMoB U HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JladbopaTopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boaouus u eé pe3yJabTaThl

Mertoapl u3ydyeHUsT MakpodBOJMOIMU. llaneoHToIOrMYecKHEe  METOJIbI
uzydeHus: odBoionuu. llepexonubie ¢GopMbl U (QUIOTEHETUYECKUE PSAbI
OpPTaHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Boitonuu. CpaBHeHUE (IIOpPHI U
dbayHsl MaTepuKkoB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emun. Bumbl-
SHJIEMUKHU U PEJTUKTHI.



OMOpPHOJIOTHUECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOJIbI U3YUCHUS
3BOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOIMH OHTOT€HE3a W TOSIBJICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapusie  opranbl U aTaBuU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHEe W  MaTeMaTH4YeCKUe  METOJbl  M3Y4YEHHUS  HBOJIIOIUU.
I'omonoruunsie reHbl. CoOBpeMEHHbIE METOIbl MOCTPOEHUS (HUIOTEHETUYECKHUX
NEPEBHEB.

XPpOMOCOMHBIE MyTaIlU U SBOJIIOIUSI TEHOMOB.

OOGmue 3aKOHOMEPHOCTH (TIpaBUjIa) 3BONIONUU. [Ipunyun cmernvl GyHKyulL.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mrosuiep, O. I'ekkelns.

Tabnuubl 1 cxembl: «DWIOTEHETHYECKUN DS/ JIOMIAIN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Crerouedansy,  «Punuodpute»,  «CemeHHbBIE
nanopoTHUkW», «buoreorpaduueckue 30Hb 3emnn», «Jlpeid) KOHTHHEHTOBY,
«Penukte», «HavanpHble cTagud SMOPUOHAIBHOTO PAa3BUTHSL TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHey, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IMMMMaH3e», «[aBHBIE
HaIpaBJICHUS 3BOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOLIHI.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl OpouUCXOXKACHUS KW3HU Ha 3emiie. AOWoreHe3s u
nancrnepmusi. J{oHaydyHble TPEACTaBICHUS O 3apOXKIECHUU KU3HU (KPEAIMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOsKICHUS KU3HU U €€ onpoBepxkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBbIE ATallbl HEOPraHNU4EeCKON SBOJIIOLINHU. [Inanerapuas
(reomoruyeckas) DBOJIONHUSA. XHUMHYECKas DJBOIIONUA. AOHOICHHBIM CHHTE3
OpraHnyYecKkux BemecTtB Hu3 Heopranndeckux. Omeir C. Mumnepa n I'. HOpm.
OO6pazoBanue moaumMepoB U3 MoHOMepoB. KoarmepBatHasi rumoteza A. U.
Omnapuna, runoresa nepsuyHoro 0ynsoHa k. XomnjeitHa, TeHeTHUeCKasi TUTIOTe3a
I'. Ménmnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. TI'mnbGepra.
dopmupoBaHue MeMOpaH U BO3SHUKHOBEHUE MPOTOKIIETKH.

HUctopusa 3emnm u Mmeronael €€ wuszyudeHus. VckomaeMble OpraHUYeCKHUE
ocratrku. ['eoxpononorus u e€ wMeroapl. OTHocuTenbHass U aOCONIOTHAsS
reoxpoHosiorusi. ['eoXxpoHosioruyeckas mKaja: 30Hbl, 3pbl, IEPUOIbI, STOXU.



HauanpHble 53Tambel opraHuyeckoil sBoironuu. [losBieHue W HBOMIOLMS
NEPBBIX KJIETOK. DBoNtONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKM KaK aHajior NEPBBIX Ha 3emMie cOOOLIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapUOTHI.

[IpoucxoxaeHue 3yKaproT (CUMOMOTeHe3). DBOJIOLMOHHOE TPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC 3Tamnbl ABOJIONMMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacrenuil. Bpixon pacrenuid Ha cymy. llosBieHue CHOpOBBIX pPAacTeHUU U
3aBoeBaHME uMH cylnd. CeMeHHble pacTeHus. [IpouCXOoIIeHHE IBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Tambl 3BOJIIOIMHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(ho3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOopaoBbIe )KUBOTHBIE. JKN3HB B BOJE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHue MIICKOIUTAONUX H
ntui. [lpunnun ximrodeBoro apomopdosa. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emMiie MO 3paM U MEpHUOJaM: apXei, MpoTepo30H,
nmajgeo3oi, Me3030M, KaifHo30#l. OOm@as xapakTepUCTHKa KIWMara U
TEOJIOTHYECKUX TMpoueccoB. [losBIeHHME W pacUBET XApaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA ra30BbIil cocTaB aTMOC(hepHI.

MaccoBble BBIMUPAHHUS — KOJIOTHYECKHE KPU3HCHI Iponuioro. I[IpuumHbel n
CIEACTBUSI MAcCOBBIX BbIMHpaHHUil. COBPEMEHHBIN SKOJOTHYECKUN KPHU3HUC, E€ro
ocobennoct. [Ipobiema coxpanenus 6uopasHooOpa3usi Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuunel kiaaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYNIIbI OPTAHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamanuanuy, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apoKIeHMUs Ku3Hm», «Cxema ombita C. Mwuiepa, I'. HOpwuy,
«Jtanbl  HEOpraHWYEcKoW  »Bomtouun»,  «l'eoXpoHosoruyeckass  IIKauga,
«HadanpHble 3Tanbl OpraHUYeckoi sBoonun», «Cxema oOpa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHesza», «Cucrema XuUBOM Npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3bl  pacteHuit», «PuHnoMUTHY, «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOrOoKIEeTOUHBIE BOJOpOCHM», «Mxm», «llanmoporaukm», «l'onoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHwey,
«IInockue 4EPBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaronmecs», «lItuup», «Muekonutaromue», «Pa3BUTHE KU3ZHU B
apxeuckon spey», «Pa3BUTHE )XKU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3ZHU B
NaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B
KaitHO301CcKOM 3pey», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

OOGopynoBanue: TepOapud PACTCHHH pPAa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[] WU 3BEpeEl,
KOJUICKIIUM OKAMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKM OPraHU4YEeCKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnaa JaboparopHas padora «MojaenupoBaHUE — OIBITOB
Musnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COSMHEHUN B
NEepBUYHON aTMocdepey.

JlabopaTopnass pabGora «/I3yueHue M OMNHCAaHUE MCKOMAEMbBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHS pPaCTEHUM
pPa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Paznensl u 3aqaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOT U H.

CraHoBIIEHUE TPEICTABICHUN O MPOUCXOXKICHUM 4YeIOBeKa. Penurnosnsie
BO33peHUs. COBPEMEHHBIE HAYUYHbIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, b13M0JI0r0-0MOXUMUYECKHE,
nopejicHYeCKre. OTINYUS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOIOreHe3a: OUOIOrHYecKre, COIUaIbHbIE.
CooTHoIIeHrne OMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSIHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJied. ABCTpaJONUTEKN — ABYHOTHE MPEAKH JroJel. UenoBek yMelnblid, MepBbie
M3TOTOBJIICHUS OPYAWi Tpyla. YenoBeK MpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTo. YelOBEK HEaHAEPTaIbCKUN
KaK BHJ JIIOJEH XOJIOAHOTO KiauMmaTa. YelnoBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AdQpUKU.
[TaneoreneTrka u NajeoreHOMUKA.



DBOJIIOLMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIUSAX
yejoBeka. MyTalmoHHBIN mporiece u nosumopdusm. IlonmynsiiimoHHBIE BOJIHBI,
npeiid reHoB, murpaius U «d3PGEKT OCHOBATES» B MOMYJIAIUSAX COBPEMEHHOIO
YEJIOBEKA.

UYenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTu paccesieHHs 4YeliOBeKa IO IIJIaHETe.
EnuHcTBO  yenoBeuwecknx — pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Bmusuue reorpadmuueckoit cpenpl u jpedipa reHoB Ha MOPQOIOTHIO H
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuiiHapHble  MeToabl B (usnueckoil  (OMOIOTHUYECKOM)
AQHTPOMOJIOTUU.  OBOJIOIMOHHAST ~ QHTPOMOJOTHS W MaJIEOAHTPOMNOJIOTHUS
YEeJIOBEYECKUX MOMyJSIuid. buoconuanbHble MCCIEOBAHUS MPUPOABl YEIOBEKA.
Hccnenoanue K03BOMIOMUN OUOTOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cXeMbl: «MeTOoIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YEIIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnOBeKa M CKEJNEeT IIMMIIaH3ey,
«PyIMMEHTHI 1 aTaBU3MbD», «/[BHKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
JIPEBO  4YEJIOBEKa», «ABcTpajonutTek», «YenoBek  ymenwli», «YenoBek
MPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBIY,
«IIpenku yenoBeka», « ITambl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

O6opynoBanue: MyJSKM  OKaMEHEJIOCTeH, MpPeaMETOB  MaTepualibHON
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUA(OJIOrMYeCKUMU W OUOJICHCKUMH CIOKETaMH TPOUCXOXKICHHUS 4YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJICTh
yepena 4YejJoBEeKa M 4eperna IIMMIIAH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKa.

JlabopaTopnasi padora «l3yueHne OCOOCHHOCTEH CTpPOEHUS CKeJeTa
YeJI0BEKa, CBSA3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTuueckas padora «/3yyeHue F3KOJOTHUECKUX aanTalui 4eT0BEKay.

Tema 6. Jkojioruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY KaKIeHd cpeaou

3apoxxieHre U pa3Butue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJ0ruH. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.



Meroabl sxonoruu. [loneBbie HaOMOAEHUS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIe U JlaboparopHble. MoJenupoBaHue B HKOJOTMU. MOHUTOPUHT
OKpY>Karollel Cpe/ibl: JIOKaIbHbIN, peTUOHANIbHBIN U I100abHBIH.

3HayeHUE DOKOJOTMYECKUX 3HAHUW 11  4YelOBEeKa. KOJOTUYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€H 4YeJOoBe4YeCTBa C mpuponor. dopmupoBaHue
9KOJIOTHYECKOMN KYJbTYPbl U SKOJIOTMYECKOM TPAMOTHOCTH HACEIEHUS.

JdemMoHcTpanuu

[Toprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel 1 cxeMmbl: «Pasnensl skomorum», «MeToasl 3Komorum», «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGoparopHuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dkosornueckue (PaKkTopbl U 3aKOHOMEPHOCTH X AeictBus. Knaccudukarms
AKOJIOTMYECKUX (PAaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororeHHpie. Ooiue
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akropos. lIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHu3MBl.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorudyeckuid Qaxrop. elicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIBI
paCTEeHH M JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHambHas pojb CBETA.
doTonepruoan3M.

Temmeparypa kak 3kosiorudeckuii dakrop. JleiicTBue TemmepaTypsl Ha
opranu3msbl. [IOMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnoctes kak skomormyeckuit Qaxrtop. I[IpucmocobneHus pacTeHuii K
noJiJIep )KaHui0 BoJHOTO Oananca. Kimaccudukamus pacTeHUN MO OTHONIICHHIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TMOJINOYBEHHAsl,  BHyTpuUOpraHnuzMeHHas.  DU3MKO-XHMHUYECKUE
O0COOCHHOCTH cpen obutaHusi opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpelax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJinuHble PUTMBIL. [IpUCnOCOOSEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBH KU3HMU.

Kuznennsie Qopmbl opranu3zMoB. [loHsiTHe O JKU3HEHHOW (QopmMme.
Kuznenusie popMbI pacTeHUM: NEPEBhs, KYCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QPOPMBI KUBOTHBIX: THUIPOOHUOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue (hakTopBhI. Bunsl OMOTUYECKUX  B3aUMOJECHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢adbpudeckue). 3HAUCHUE
OMOTHYECKHX B3aMMOJCHCTBUI JJsi CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [[pUHIIUTT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdemoncTpanuu

Tabmuupbr U cxembl: «2Ikonorudeckue @axrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHBIEY», «DHU3NOIOTUYECKUE aJalTaluu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHu3MOB», «bHonorHYecKkue pUTMBD,
«Kuznennoie  Qopmbel  pactenmity, «KuzHeHHBIE  (GOPMBI  JKUBOTHBIXY,
«3JKocucTeMa MIMPOKOIMCTBEHHOTO Jiecay, « DKOCHUCTEMa XBOMHOTO Jiecay, «Llenu
OUTaHUS», «XUmHAYecTBO», «llapasutusm», «Koukypenuus», «CumMOmo3»,
«KoMmmeHcanuzmy.

ObopymoBanne: TepbOapuy PacTCHWA W SKUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, repOapiy U KOJUIEKIIUN TETUIONMIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena MTULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, mMe30duTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapud HW KOJJICKIIMKM PACTCHWA M IKUBOTHBIX, OOJIQJalOMIMX YepTaMu
MPUCIIOCOOICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH JKHU3HH, repOapuu u
KOJUICKITUU DPACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnas pabora «BblsBiIcHHE MNPUCTOCOONICHUI OpPraHU3MOB K
BIIVSTHUIO CBETAY.

JlabopaTopnasi paGora «BbIsBICHUE TNPUCTIOCOOIECHUNH OpPraHU3MOB K
BIUSTHUIO TEMIIEPATYPBI».

JlabopaTtopnass paGora «AHaToMHUYeCKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rust BUIA0B U MOMYJIALMH

DKOJIOTHYECKUE  XapaKTepUCTUKH  momyssiuu.  [lomymsmuss  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTE OMOJIOTUU BUIOB B (POPMUPOBAHUU TTPOCTPAHCTBEHHON CTPYKTYPHI
nomyysiiinid. OCHOBHBIE TIOKa3aTeNd TOMYJISIIIMMA: YHUCIEHHOCTh, TUIOTHOCTH,



BO3pacTHasi U TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPAIIHUS.

Dkoyioruyeckasi CTpykrypa nomyssiuud. OleHKa YKUCICHHOCTU TOMYJISIUU.
JuHamuka nonyiasiuud U e€ peryysiius. buotudeckuid MOTEHIMAN MOIMYJISLHH.
MopaenupoBanue IMHAMUKH HOoNyJsAnud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHH.
KpuBble BbDKMBaHUA. Perynsduus 4YMCIECHHOCTH MOMYJSLHA: posib (PakTopoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonsitue 06 sKonormyeckod Humie Buaa. Mecroobutranue. MHOTOMEpHas
MoOzesib 3KoJiorndeckon HumM Jx.M. XartumHcona. Pa3mepbl 3KOJIOTMYECKOU
Huu. [loTeHnnanpHas U pealn30BaHHas HULIN.

Bua kak cucrema momymnsuuid. Apeansl BUAOB. Buasl U uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buosornueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptpert: k. . XaTunHCOH.

Tabmuublr w  cxembl: «DKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa HoOmyasiuuun», «Bo3pacTHble  NHUpaMHIbI
nonyysiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH  3EMJIM  Pa3jIMYHbIMU
opranu3zmammn», «Mojens skonorndeckor Huum Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  paGora «lIpucmocoOsieHuss CceMsH  pacTeHUM K
pacCceeHUIO».

Tema 9. DKo10rus COOONIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexnay
OpraHu3MaMH B OMOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpPraHu3MOB B JKOCUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cerd. AOUOTHUECKHE OJOKU
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BeiecTs u MoTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIW  JKOCUCTEMbl. buomMacca u®  OpoOayKIMS.
DKOJIOTUYECKHE MUPAMU/IBI UKces, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpasneHnnbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coobiectBo. bropaznoobpasue u mojgHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpell U
O0Keanos8. Ixocucmemovl MYHOP, 1eCO8, Cmeneli, nyCmbltb.

AHTPOTIOTEHHBIE DKOCUCTEMBI. ATpOdKOCHUCTEMa. ArporeHo3. Pazmmuus
MEXIy aHTPOIIOTCHHBIMH U PUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
bnaopa u dayna. CuHaHTpomu3alus TropoJickorl ¢ayHbl. buomorudeckoe u
X035HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Poiv kackaonoco sgpgexma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 (QyHKYUOHUposanuu 3Kocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXKTY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYHMBOCTh OPraHU3MOB, MOMYJISIMN U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmul 8030eticmaus 3a2pA3HEeHUll  PA3HbIX Mmunog Ha
CyOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€lCMBUsL.
MeTo/1010THsT MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JdemoHcTpauumn
[Toptpet: A. JIxx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOcuUcTeMa

HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTeMa XBOMHOTO Jjecay, « DyHKIMOHAIbHbIE
TPYIIbl OPraHU3MOB B 3KOCUCTEeME», «KpyroBopoT BEIIECTB B HKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAsT TUPaAMUJIA YUCE,
«JKOJIOTHYECKasl MUpaMKua OMOMAcCh», « IKOJOTMYECKasi MUpPaMHUIa YHEPTUM,
«ObpazoBanue Oosotay, «llepBuynHas cykieccus», «BoccranoBieHue jieca mocie
noxkapa», «KocucTteMa 03epay», «ArpoueHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repbapun KyJbTypHBIX U IUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJIEIb
9KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onucanue ypoo3KOCUCTEMBI».

JlabopaTtopnasi paGora «M3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKeKypeusi «DKCKypCcHUsi B TUIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HSsK,
€JIbHUK, Ha CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypeHusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoOJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHasi o0ojiouka 3eMIJIM, TZI€ CYIIECTBYET WU
CyIIeCTBOBaJa *U3Hb. Pa3BuTHe mpejacTaBieHuit o onocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BELIECTBO OMochephl U ero PyHKIUU.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onocdepsl Kak
rII00aIPHON IKOCUCTEMBI. JImHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOT€OXUMHUYECKHE IUKIIBI (YIiiepoaa, a3oTra). PUTMUUHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OWMOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIE U ITUPOKOJIMCTBEHHbIE JIeCca, CTENHU, CABAaHHBI,
IIyCTBIHHU, TPOIIMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTUTeNbHbINA U )KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa U PyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHLIHANA U
ounochepHbIX QPyHKIUI.

JdemoHcTpauumn

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

Tabnuubr u cxembl: «l'eocdepsl 3emnn», «KpyroBopoTr azora B MpHUpOEY,
«KpyroBopoTr yriepoma B mnpuponae», «KpyroBopoT KHCIOpPOJa B IPUPOAEH,
«KpyroBopoT Boasl B mpupozae», «OcHOBHblIE OMoMbl cymmny, «Knumarnueckue
nosica 3emnuny», «Tynnpay, «Taitray, «Cmemanusiii necy, «llIupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

OO6opynoBanue: repdbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OLIAs Cpeaa

OKOJIOTUYECKUE KPU3UChI M HUX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHne BO3AymHOM cpeapl. OXxpaHa Bo3ayxa. 3arps3HEHHUC
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTEIIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIBI OXPAaHbI MPUPOJIBIL.
Kpacaeie xHmru. OcobGo oxpansemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue caibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPUHIIUIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U IPUPO/IBI.
PanmmonanbHOoe  TPUPONONONB30BAHUE U COXpPaHEHHE  OMOJOTHMYECKOIO
pasHooOpasus 3emin. OOmEeE 3aKOHOMEPHOCTH TJIOOQIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3zBuTne METONOB MOHHUTOpPUHIA pAa3BUTHS  OMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OCHOBbI



IKopeadburumayuu dKocucmem U Ccnocooos 60pvObLl ¢ OUONOBDENHCOCHUAMUL.
Pexoncmpykyus mopckux u HazemHvix SKOCUCTIEM.

JdemoHcTpauumn

Tabmuuer w  cxembl:  «3arps3HeHHe  aTMocepbl»,  «3arps3HeHUE
ruapochepsl», «3arpsisHeHre TouBbl», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMbIe PUPOIHBIE TEPPUTOPUIY, «MOJENH YIIPaBIIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMbIX PACTCHUN W KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuun, KpacHol KHUTH pernuoHa.



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  O00pa3OBaHMs, Haluuue  NPABOCO3HAHUS  IKOJOTUYECKON
KYJBbTYPBbI, CHOCOOHOCMU CMABUNb L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMUA POCCUICKUMH COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHHS K 3aKOHY U MPABOIMOPSJKY, YEIOBEKY TpyJla U CTapliemMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHalbHOro Hapoaa Poccuiickoii denepanuu, Npupoae H
OKpY’KarolIen cpese.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHOoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHMX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
OMBITA U OMBITA JEATEIBHOCTH B MPOIECCE peaIu3allii OCHOBHBIX HAMNpPaBICHUMN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:kaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBHINOJIHEHUU
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
COIIMAJILHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATEIBCKUX 3a7a4y, YBaKUTEIBHOTO
OTHOUIEHUSI K MHEHHIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH poccuiickoin IPaKIaHCKON UJEHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHHUS K CBOEMY HApoJy, YYBCTBa OTBETCTBEHHOCTHU IE€pe.l
Ponuuoi, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IbI,
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,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa 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:

NOHUMaHUE W peaju3anus 370poBOro M Oe3omacHOro oOpa3a >KU3HU
(3m0poBO€  TUTaHHWE, COOJIIOJIEHWEe TUTMEHUYECKMX TIpaBUJI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
AKTUBHOCTbB), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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:

AKOJIOTMYECKU 1IeJIECOO00pa3HOe OTHOIIEHHWE K TPHUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

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;

CIIOCOOHOCTh HWCITOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHHU
3HAQHUSA W YMEHHS TIPpH peIIeHHH TpoOJieM, CBSA3aHHBIX C palMOHAJIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJI  TOBEJACHUS B IPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE HENPUATHUE JICUCTBUM, TMPHUHOCAIIUX BpPEId  OKPYKaKOIIEH
NPUPOJIHON cpejie, YMEHHE IPOTHO3UPOBATh HEOJArOoNMpHUITHBIC DKOJOTHUUECKHE
MOCJICICTBUS MPEANPUHUMAEMBIX ICUCTBUN U NMPEOTBPAIATh 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

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IeHayYHbIC MOHSATHUS, OTPaXKAIOIINe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, HaAy4YHbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIoBaHMe,  HAOMIOJIeHHe, HW3MEpPEHUe, OKCIePUMEHT U JIpyTrue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (MO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecIeynBaroIue dbopmupoBaHue (GyHKUIHMOHATBHOM
IPAaMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YarolUXCs; CIOCOOHOCTH
oOyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUTUITMHAPHBIE,

MHUPOBO33PEHYECKNE 3HAHMS W  YHUBEpCaJbHbIE y4eOHbIE JICUCTBUS B
MO03HABATENLHON M COLUATBHOMN MPaKTHKE.

B pesynapraTte wu3ydeHuss OHOJOTMM HAa YPOBHE CpEAHEro OOUIEro
oOpazoBaHusi y oOyyaromierocsi OyayT chOpMUPOBAHbI [O3HABATEIbHbBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHbIC YUeOHBIC
NEUCTBUA, PETYJISTUBHBIE YHHUBEPCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAs
JeSITEIbHOCTD.

MeTtanpeamMeTHble pe3yiabTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIero
00pa30BaHUs TOJKHBI OTPAXkKaTh:

OBianenue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
NeUCTBUAMMU:

1) 6a3oBble JIOrHYeCKHE TeHCTBUSA:

caMoCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, cuUHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUA, 000OIICHUS), PACKPBIBATh CMBICI
OMOJIOTHYECKUX TOHATHHA (BBIACTATHh UX XapaKTEPHbBIEC MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpeNeNsaTh IeNu JeATeNbHOCTH, 3a/laBasi IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMU LEJISIMU;

UCTIOJIb30BaTh OMOJIOTMYECKUE TIOHATUS U OObCHEHUST (DaKTOB U SIBJICHUN
YKUBOW IPUPOJBL;

CTPOUTH JIOTHYECKHE pacCCyXKIeHUs (MHIYKTUBHBIC, ETyKTUBHBIE, TIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

PUMEHSTh CXEMHO-MO/ICITbHBIE cpeacTBa A NpeCTaBICHUS
CYIIIECTBEHHBIX CBSA3CH M OTHOIICHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  Pa3HOr0  poja,  BBIIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHs] MPOOJIeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH )KU3HEHHBIX IPOOIIEM.

2) 0a30BbI€e HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MPOEKTHON JESATENBHOCTH,
HaBbIKAMM  pa3penieHus npoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMSIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTyMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIYYEHHbIE B XOJ€ pEIICHUS 3a/ladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOCca CPEJCTB U CHOCOOOB
NelcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEHU, MpeularaTb OPUTMHAIBHBIE MOAXOABI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpMAIUU (TEKCTE yueOHOTro
nocoOus, HAY4YHO-IIOMYJIIPHOM JUTEepaTtype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(OPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OLICHUBAThH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Oumosormueckoil HHMOpPMAIUU, HEOOXOIUMOM 711 BBIMOJTHEHUST YUCOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJI30BAHUS PA3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOWpaTh  ONTUMAIbHYI0  (OpMYy  MpeACTaBICHUS
ounosorndyeckor nHGpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa TIpH paboTe C
Onojornyeckor HWHPOpMANMEH: TPUMEHATh XHMHYECKue, (Qusndeckue u
MaTEeMaTUYECKUe 3HAaKW W CUMBOJBI, (HOpPMYyJibl, aO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWS W 3aUATHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WM TUCKYCCHH TIO CYIIECTBY OOCyXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEILHO BBHITIOJIHCHUS TIpeJjiaraeMoun
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN JIPYTUX YYACTHUKOB
JManora Wil JUCKyCCUN);

pacmo3HaBaTh HEBepOAbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMATh
HAMEPEHUS IPYTUX JIIOJIECH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUIYAJTLHON
paboThI MPU PEIICHUH OMOJIOrMYeCKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YjieHa KOJUICKTHBA;



IPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATh JEUCTBUS 10 €€ NOCTMKEHHUIO: COCTABIIATh IUUIAH JCKUCTBUH,
pacmpenensaTh pojid ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOU pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbl B
oO1Iuit pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHMBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHWS IS BBISIBICHUS TPOOJIEM U UX
pEIIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHSIX M MOCTYMNKAaX IO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBI0 OKPYKAIOIINX;

CaMOCTOSITEIBHO OCYLIECTBIJIATH IMO3HABATEIBbHYIO AEATEIIbHOCTH, BBISABIISATH
po0IeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITEJIbHO  COCTABJIATh IUIAH pEHIeHUs MPoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pactIMpsTh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PEUICHHUE;

OTICHUBATH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHON  pedieKCUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HX PE3YJIbTaTOB W
OCHOBAHUM, UCIOIB30BaTh MPUEMBI pPedIECKCUU N7 OLICHKU CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS N0 HUX
CHIDKCHUIO;



IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJIbTaToB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3yNbTaThl OCBOCHHS COJAEPKAHHMS Y4yeOHOro mpeaMera
«buonorusiy Ha yriayOJI€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOecredYeHHue
npopuiabHOro  00ydeHust — oOyuwaromuxcsa — Oumosormu. OHM  BKIIOYAIOT:
cnenuduueckue st OM0JIOruM Hay4HbIe 3HAHUS,, YMEHUS U CIIOCOOBI JeHCTBUI 1O
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUI0 3HAHUM, BHUBI E€ATEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHbIX YUEOHBIX, a TAKKE B
peaIbHBIX KU3HEHHBIX CUTyalusx. lIpenMerHble pe3ynbTaThl MPEACTABICHBI IO
roJlaM U3y4YeHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHON KAPTUHBI MUpA, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEHIeHHH NpodJieM  palMoHAIbHOIO
PUPOAOIIOIH30BAHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oomooruu;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIararonme OUOJOrMYecCKUe TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKa,
OpranmsmM, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIIPOU3BEICHUE,
HACJIeICTBEHHOCTb, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOpUU
(xnerouynas Teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctT T. Moprana), yuenuss (H. WM. BaBuimoBa — o 1meHTpax
MHOTO00pa3usi ¥ NPOUCXOXKJIEHUS  KYJIbTYPHBIX  PAacT€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJICHHUS, PACIIEIJICHUS, YHUCTOThI TaMeT,
He3aBUCUMOro HaciegoBanuss [.  Mengens, ToOMOJIOTMYECKUX PSIOB B
HACJIEJICTBCHHOU U3MCHYUBOCTHU H. . Baswuioga), [IPUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAMH HAy4YHOI'O ITO3HAHHWS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, HM3MEpPEHUE,
HaO0JII0/ICHHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpraHOB pPACTEHUH, >KUBOTHBIX, YEJIOBEKa, IPOIECCOB IKHUIHEACITEIbHOCTH,
IPOTEKAIOIUX B OpraHU3Max PAacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IPOLIECCOB: 0OMEHA BEUIECTB (METAa00IM3M), MPEBPALLEHUS SHEPTUU, OpPOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aUMOCBS3M MEXAY OPraHOMJAMHU KIETKM M HUX
(GYHKIUSAMH, CTPOEGHHWEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPraHOB y PpAacTEHHM, >XUBOTHBIX W YENOBEKa M HX
(GYHKIUAME, MEXAYy CHCTEMaMH OPraHoB U MX (QYHKIUSIMH, MEXAYy 3TarnaMu
oOMeHa BELIECTB, 3TallaMU KJIETOUYHOTO IIUKJIa ¥ )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOPUOHANTBHOTO PA3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dbakTOopamMu cpelibl OOUTaHUS;

YMEHHE BBISBIATh OTIWYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIHOJB30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl TOKA3aTENbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

yYMEHHE periaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTMUECKUMH MIPOLIECCaMU U SIBJICHUSMH, J€J1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpakTUYeCKue padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyJIHpys Lelb HCCIEIOBaHUS, aHAJIW3UPOBATh IOJYyYEHHbBIE
pE3yJIbTaThI U ACTATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OuoJIoruw,
HKOJIOTUM W METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  MOJY4YEHHbIE  pe3ysNbTaThl Ha  yYEHUYECKHUX

KOH(EPEHITUAX;
YMEHHUE OIICHUBATh OJTUYECKHE aCIEeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  Owojormu W MeAWNUHBI  (KJIOHHUPOBAHHWE,  HCKYCCTBEHHOE

OTUIOZOTBOPEHUE, HAMPABICHHOE W3MEHEHHE TeHOMa U CO3JaHHE TPAaHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHOU
JEATeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOT0 XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIYOJIsTh MO3HABATEIbHbBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH Tipodeccnu n
MPOJOJDKEHNE OHOJOTMYECKOro 00pa3oBaHMsl B OpraHU3alUsX  CPEIHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHbie pe3yibTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ H pOJH OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KApTUHBl MHpaA, B MO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTMYECKHUX
npoOJjieM 4YeJOBEYEeCTBAa, a TaKXE€ B PEIICHUH BOMPOCOB PalMOHAILHOIO
PUPOIOIIONH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPHUPO/IE,
0O0IIIEeCTBY, YEJIOBEKY, O BKJIaJ€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIIaJIETh CHUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTpENCNICHUs] U TIOHUMAaHHE CYIIHOCTU OCHOBOIIOJATraloluX ONOJOrMYeCKUX
TEPMUHOB M TOHATHHA (BHI, IKOCUCTeMa, Omocdepa), OMOIOTHYECKHUE TEOpUU
(aBostonioHHas teopus Y. JlapBuHa, CUHTETUYECKAsl TEOPUS SBOJIIOLNN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampapieHusx 3Bostonun, B.. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apopsiiieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
HKOJIOTUYECKON NUpaMuIbl 3HEprum), rumnore3bl (runore3a «vupa PHK» V.
I'un6epra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  ITO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIIOr€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCHCTEM M Ouocdepbl, CTaOWIM3UPYIOMIEro, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJJIONaTPUYECKOro u CUMITATPUUECKOTO
BUI000pa30BaHMs, BIUSHUS JABIDKYIUX CHJI SBOJIONMN HA T€HO(POH T TIOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K Cpelie OOUTaHUs, YepeJOBaHUsl HAMpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIYy MPOIECCAMU DBOJIOIUH,
JBIDKYIIUMH CHJIAMU aHTPOMOTeHE3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KQ3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOrooOpasusi BHUIOB U
9KOCHUCTEM KaK yCJIOBUS COCYIIIECTBOBAHMS IIPUPO/IbI U YEJIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKHUE 33/1a4H, BBISIBISATh MPUUUHHO-CIIC/ICTBEHHBIE
CBSI3U MEXIY UCCIIEAYEMbIMU OMOIOTHUECKUMH TIPOIECCAMU U SBJICHUSIMHU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

yYMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKkTUYeCKue padoThl, COOII0IAThH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPSATH UX OSKCIEPUMEHTAIHHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HMCCIEIOBAaHUS, AHAIM3UPOBATH MOJYYCHHBIC
pe3yibTaThl U JE€NIaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4EOHO-HUCCIIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
SKOJIOTMM W MEAUIMHE, MPOBOJUMON Ha 0a3ze IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3yJNbTaThl HA  yYCHHUYECKHX
KOH(DEPEHITUSX;

yMEHUE OLEHUBATh THUIOTE3bl M TEOPUH O TIPOUCXOKICHUHU KU3HU, YEIOBEKa
U 4YEJIOBEUECKUX pac, O MPUUYUHAX, MOCIEICTBUSAX M CIoco0ax MpeAoTBpallieHUs
r1o0anbHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccuoHaIbHON
NEeSTENHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, PUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJOTUM, TICUXOJOTHM, BETEPUHAPUHU, CEIHLCKOTO XO35WUCTBA, MUIIECBON
MPOMBINIJIEHHOCTH, YTAyOJISITh TO3HABATEJbHBIM HMHTEpPEC, HAINpPABICHHBIM Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIIEH  mpodecCHd ©  TPOJOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 4acoB DIIeKTPOHHBIE
Ne HaumeHnoBanue pa3aeion udposbie
pasi Kontpoasnsie | IlpakTnyeckue (undp )
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 buomnorus xak Hayka |
) JKuBnie cucTeMBbI U UX )
H3y4YeHue
3 Bbuonorus xkietkn 2 0.5
XuMHYECKas OpraHu3aIus
4 10 1
KJIETKU
CtpoeHue u pyHKIMH
5 8 2
KIETKHA
OOMeH BEIIECTB U
6 MpeBpalleHre SHEPTUH B 9 1
KJIETKE
Hacnencrsennas
7 uHpopManus U 9 0.5
peanuzanus e€ B KJICTKe
8 JKU3HEHHEIN IUKIT KIETKA 6 1
Crtpoenue u GyHKIIUA
9 P Py 17 1.5
OpraHU3MOB
PasMmHOxeHue U pa3BuTHE
10 P 8 1.5
OpTaHU3MOB
I'eneTnka — Hayka o
11 4 2 0.5

HaCJICACTBECHHOCTH U




M3MEHYUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 |
HACJIEICTBEHHOCTHA
13 3aKOHOMEPHOCTH 6 {
M3MEHYUBOCTH
14 ['eneruka uemoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
buorexnonorus u
16 4
CUHTETHYECKAS] OUOJIOTHUSA
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO
. 102 13

YACOB I10 [TPOTPAMME




11 KUIACC

Ne
n/n

HaumenoBanue pa3uesion
H TeM MPOrpamMmbl

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThI

IMpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3apoxACHUE U pa3BUTHE
3BOJIFOLIMOHHBIX
MIPEJCTABICHUM B
Oouosoruu

MukposBoTIOIUS U €€
pe3yNIbTaThl

14

MakposBomtonus u eé
pe3yJIbTaThl

IIpoucxoxaenue u
pa3BUTHE XKU3HU Ha 3emiie

15

1.5

Hponcxo;leeHHe YCJIIOBCKaA
— AHTPOIIOI'CHE3

10

DKOJIOTHS] — HayKa O
B3aNUMOOTHOIIICHUAX
OpraHU3MOB U
HaJ0PraHU3MEHHBIX
CUCTEM C OKpYXKaloliei
cpenou

0.5

Opranusmsl 1 cpesia
oOuTaHus

1.5

DOKOJIOTHd BUIOB U
MO JISIUANA

0.5




? gzzigiiieccolclimciccTTZMm 12 05
10 buocdepa — rmobdanbHas 6
JKOCUCTEMA
1 YenoBek U OKpy Karomast 6
cpena
12 PesepBHoe Bpems 8
OBILEE KOJIMYECTBO 102 75

YACOB II0 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Buosiorus kak KOMILICKCHAsI
HayKa U KaK 4acTh
COBPEMEHHOTO 00IIIecTBa

JKuBEBIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus jKUBbIX
CHCTEM

Hcropust OTKpBITHS U N3YUYEHHUS
kieTku. Knerounas teopus

MeTo b1 MOJIEKYJISIPHOM U
KJIETOYHOW OMOJIOTHH.
[TpakTiueckas pabota
«/3yueHne MeTo10B KIIETOYHON
6uosioruu (xpomarorpadus,
aneKTpodopes,
muddepeHnraIbLHOe
nentpudyruposanue, [11[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MuHepaibHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKasi pOjb

Oprannueckue BenecTna
KJIETKH — OEJKH.

0.5




JlaGoparopHas pabota
«O6HapyxeHHe OEITKOB ¢
MIOMOIIBIO0 KaYeCTBEHHBIX
peaKIni»

CsoiicTBa, K1accuduxanus u
¢yHKLIHN OeNKOB

10

OpraHuyeckue BeIecTBa
KJIETKH — YTJICBOJIBI

11

Oprannueckue BenecTna
KIJICTKU — JIMITUABI

12

Hyxneunossie kucnotsl. JJHK n
PHK. JIa6oparopHas paboTta
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3JINYHBIX OPTaHU3MOB

0.5

13

Crpoenue u Gpynkuun ATO.
Hpyrue Hykneo3uarpudocdars
(HT®D)

14

CexBenuponanue JIHK.
MeTo/1bl TEHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15

Meroas! CTPYKTYpHOI
Ouosiorun

16

THIILI KIETOK.
IIpokapuoTnueckas KieTka

17

CTpoeHue 3yKapuoTHYECKOM
kietku. [Ipaktuueckas pabora
«3y4eHune CBOMCTB KIETOYHOU

0.5




MeMOpaHbD»

18

[ToBepXHOCTHBIN anmapar
KJICTKU

19

OnHOMEMOpaHHBIE OPTaHOUIBI
kneTku. [Ipaktuueckas padbota
«W3yueHne NBUKEHHS
LIMTOIUIa3MbI B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPraHOUBI
KJICTKU: MUTOXOHJIPHH,
ractubl. JlabopaTopHas
paborta «MccnenoBanue
IJIa3MOJIN3a U JEIIa3MO0jI13a B
PaCTUTEIBHBIX KIETKAX)»

0.5

21

HememOpannbie opraHou bt
KJIETKHU

22

Crpoenue U pyHKIUH S71pa

23

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. Jlaboparopuas
pabota «/3y4yeHue cTpoeHus
KJICTOK pa3JIMYHbIX
OpraHU3MOB)

0.5

24

AcCCUMMIAIMS U IUCCUMMIISLIMS
— JIB€ CTOPOHBI MeTaboIu3Ma.
Tumnbl oOMeHa BelecTB.
JlaGoparopHas paboTa
«3ydyeHune KaTaauTH4ecKon
aKTUBHOCTH (pepMeHTOB (Ha




pUMepe aMuiIa3bl UK
KaTasnasbl)»

25

DepMeHTaTUBHBIN XapaKkTep
peaxiuii KJIeTOYHOTrO
metaboau3ma. JlaboparopHas
pabota «M3yuenue
(hepMEHTaTUBHOTO
pacIierieHus! IepOKCHIa
BOJIOPO/IA B PACTUTENBHBIX
KUBOTHBIX KIIETKAX)

0.5

26

Benku-akTuBaTops! U OENKH-
UHTUOUTOPBI

27

ABTOTpOdHBIN THIT OOMEHa
BEIIIECTB

28

dorocunres

29

XemocunTes. JlabopaTopHas
pabota «CpaBHEHHE TPOLIECCOB
(GoTOCHHTE3a U XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHu3Mbl. Bubl
Oopoxenus. JlabopatopHas
pabota «CpaBHEHHUE MPOIIECCOB
OpO’KEHUS U JIBIXaHUSD»

31

AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPreTUYecKoro ooMeHa

32

OHeprus MEMOpPaHHOTO
rpagueHTa nporoHoB. CuHTE3
AT®: padora npotoHHoit AT®-
CHHTa3bl




33

Peakuuum MmatpuyHOro cuHTe3a

Tpanckpunuuys — MaTpUYHbBINA

34 cunte3 PHK
35 Tpancnsiius u e€ 3Tanbl
KoaupoBanne aMHUHOKHUCIIOT.
36 Poinb pubocom B 6GuocuHTE3E
Oenka
37 Opranuszanus resoma y
MPOKAPUOT U DYKAPUOT
13 MonexynsipHble MEXaHU3MBbI
HKCIIPECCUU T€HOB Y 3YKapHOT
Bupycsl — HekneTouHbIe
(OpMBI )KU3HU U OOJIUTraTHBIE
39 napas3utsl. [IpakTnyeckas 0.5
pabora «Co3panue MoJieaun
BHUpYCa»
40 Bupycuble 3a00neBaHus
YeN0BEeKa, JKUBOTHBIX, PACTCHHIA
A1 Hanorexnonoruu B 6uojoruu u
MeAUIIMHE
42 Ku3HeHHBIN HUKI KIETKH
43 Marpuunsiii cunte3 JJHK
Xpomocomsl. JTaboparopHas
44 pabora «M3yueHnue xpoMmocom 0.5
Ha FTOTOBBIX MUKpOIpEenapaTax»
45 JleneHue KIeTKH — MHTO3
46 Tunsl kietok. Kapuokunes u 0.5

nuTokuHes. Jlaboparopnas




pabota «HabmoeHue Murosa B
KJIeTKaX KOHYHMKA KOpeIlKa JIyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

Per YJISAIUA )KU3HCHHOI'O TUKJIa

47
KJIETOK

48 OpraHusM Kak €IMHOE 11eJI0e
Tkanu pacrenuii. Jlaboparoprast

49 pabora «M3yueHue TkaHei 0.5
pacTeHui»

TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaGoparopHas paboTa 0.5
«3y4yeHune TKaHel KUBOTHBIX»

Opranbl. CUCTEMBI OPraHOB.

51 JlaGopaTopHnas pabota 0.5
«H3yueHune opraHoB IIBETKOBOT'O )
pacTeHus»

52 Omnopa Tena OpraHu3mMoB

53 JIBuKEeHNE OpraHu3MOB

54 [Iuranue opraHn3mMoB
[IuTanue MO3BOHOYHBIX

55 JKUBOTHBIX. [InmeBapurenpHas
CHUCTEMA YEJIOBEKa

56 JpIXxaHue opraHu3smMoB

57 JlpIxaHue MO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

53 TpancnopT BemecTB y

OpraHu3MOB




KposenocHas cucrema

59 MIO3BOHOYHBIX KUBOTHBIX U
YyeJioBeKa
60 Briienenue y opranusmMoB
61 3amuTa y OpraHu3MoB
62 MMMyHHas cucTeMa 4el0BeKa
63 PaznpaxxumocTs u perynsiuus y
OpraHU3MOB
I'yMmopanbHas perynsmust u
64 SHJOKpPUHHAS CUCTEMA
KMBOTHBIX U Y€JIOBEKa
65 ®DopMBbI pa3MHOKEHUS
OpPTraHU3MOB
66 [TonoBoe pa3zMHOXKEHUE
67 Meiio3
["ameTorenes. OOpa3zoBaHue u
pa3BUTHE TIOJOBBIX KJIETOK.
68 JlaGopaTopHnas pabota 0.5
«M3ydyeHune cTpoeHus MOJIOBBIX ’
KJIETOK Ha FOTOBBIX
MHKpOIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT'CHE3
70 3akagKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
71 JlaboparopHas paboTa 0.5

«BbIABIEHNE TPU3HAKOB




CXOJICTBA 3apObILICH
[I0O3BOHOYHBIX KMBOTHBIX)

72

Pa3mHoOeHMe u pa3BuUTHE
pactenuil. JlabopaTopHas
pabota «CTpoeHHe OpraHoB
Pa3MHOKCHHA BBICIINX
pacTeHui»

0.5

73

I/ICTOPI/IH CTaHOBJICHUA U
Pa3BUTHA 'CHCTHUKU KaK HAYKHU

74

OCHOBHBIE ITOHIATHUSA U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «JIpozoduna kak 00BEKT
TCHETUYECKUX UCCIICIOBAHMID

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktnaeckas
pabora "M3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIINBaHUs

y npo3oduisr”

0.5

76

IIutonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEIIUBAHUS

77

AHanu3upytolee CKpeluBaHme.
Henonnoe nomuanpoBanue

78

JuruOpuaHoe CKpenrBaHue.
I[IpakTuueckas pabora
«W3yueHne pe3yapTaToB
JUTUOPHUIHOTO CKPEIUBAHUS Y
Jp030(HITBD)

0.5




79

Ilutonoruyeckue OCHOBBI
JTUTUOPHUTHOTO CKPEITUBAHUS

80

CuerieHHOE HaCJICOJOBaHUC
IIPHU3HAKOB

81

XpOMOCOMHasI TEOpUs
HACJIEICTBEHHOCTH

82

I'eneTnka nmona

83

I'emotun xak mesocTHas
cucremMa

84

I'eneTnueckuii KOHTPOJIIb
pa3BUTHUS PACTECHUH, JKUBOTHBIX
1 4EJI0BEKa

85

M3MEeHUYMBOCTD NPU3HAKOB.
Bunsl nsmMenunBOCTH

86

MomudukanronHas
W3MEHYUBOCTD

87

BapuaunonHsslii psa u
BapuallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DUKAITIOHHOM
n3MeHunBocTH. [loctpoenue
BAapUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

0.5

88

I'eHOTHIIMUECKAS
M3MeHYUBOCTh. KoMOMHaTHBHAS
HN3MCHYHBOCTD




89

MyTanunoHHast U3BMEHYMBOCTb.
[IpakTuyeckas pabora
«MyTarmuu y apo3oduisl (Ha
TOTOBBIX MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaI[MOHHOT'O TpoLecca.
ONUreHeTHKa U AMUTCHOMHUKA

91

['eneTnka yenoBeka.
[TpakTuueckas pabota
«CocraBieHue u aHaJINU3
POAOCIIOBHOW»

0.5

92

MeToansl Me TUITMHCKOH
T€HETUKU

93

3HaueHnEe MEIUIIMHCKON
TCeHETHKH B MPEAOTBPAIICHUN U
JIEUEHNN TeHETHUECKUX
3a00JIEBaHNH YeIOBEKA

94

OCHOBHBIC ITOHITHUS CCICKIINH.
JlabGopaTtopHnast pabota
«3yyeHune copToB KyIbTypPHBIX
pacTeHui U MOpoJ1 TIOMAIITHUX
JKHUBOTHBIX)

0.5

95

MeToanl CeNeKITMOHHOM
pabortsl. JlaboparopHas pabota
«3yueHne MeToJ0B CEIEKIUU
pacTeHui»

0.5

96

JIOCTHXKEHMS CeICKIIUU
pacTeHUM U KUBOTHBIX.
[IpakTuueckas pabora




«lIpuBuBKa pacTeHu»

CoxpaHeHue, U3y4eHue u
97 HCHOJIL30BAHNE T€HETUYECKUX

pecypcoB

buorexnoiorus kak HayKa U
0Tpacib MPOU3BOCTBA.

98 [IpakTuueckas pabota
«M3y4yeHne 0ObeKTOB
OMOTEXHOJIOTHNY

0.5

99 OcHoBHbIE HampaBJICHUS

CHUHTETHUYECKOU OUOJIOTHH

100 XpOMOCOMHaH U IrCHHas

UHKXEHEPUS

101 MenunuHCcKkre OMOTEXHOIOT NI

PesepsHblit ypok. IloBTOpeHue,
102 0000111eHHEe, CHCTEMAaTH3aLIUs
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTposabhbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nupposbie
o0pa3oBaTte/ibHbIE

pecypchl

OBonronuoHHas Teopus Y.
[apsuna

JBY>KyIlMe CUITbI 3BOJIIOLIUN
BHU10B o Y. JlapBuny

Bopn6a 3a cymecTBoBanme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOpP

dopmMupoBaHue
CUHTETUYECKON TEOpUHU
HBOJIFOLIUU

OTankl 3BOIIOIHOHHOTO
Imponecca: MUKpPOSBOJIOIUA U
MaKpO3BOJIFOIUA

[Tonynsmmst — 37eMeHTapHas
€IMHHIIA DBOJIIOLUN

3aKOH T€HETUYECKOTO
paBHoBecus JIx. Xapau, B.
Baitn6epra. JlaboparopHas
pabora «BrisBrieHne
U3MEHYHMBOCTH Y 0cOOei
OJIHOTO BUIa»

0.5

DneMeHTapHbIE (GaKTOPHI




9BOJOIHNHA

Dddekt ocHoBarens. Ihdext
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. U3omsmnun
MO JISIHIA: Teorpaduueckas,
Ouosornyueckas

11

EctectBenHnsbIit oTOOp —
HATPABISIOMUH (aKTop
ABOJIIOLIUU

12

[TomoBoii oTOOP

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yjbTaT
MUKPO3BOJIFOLUU.
JlaGopaTopHnas pabota
«M3yuenue apomoph030B U
MMOAJAITallui y paCTEHUH U
YKUBOTHBIX»

0.5

14

[Tpumeps! npucnocoOaeHui y
OpPTraHU3MOB:
MOP(OJIOTHYECKHE,
duznonoruyeckue,
OMOXUMHUYECKUE,
MIOBEJICHYECKHE.
JlaGopaTtopHnast pabota
«IIpucnocobnenus
OpPTaHW3MOB M UX
OTHOCHUTEIIbHAs
1eJIeCO00Pa3HOCTh

0.5

15

Bupn, ero kpurepuu u

0.5




cTpykTypa. JlaboparopHast
pabora «CpaBHeHHE BUIOB 110
MOp(hOoIOTHIECKOMY
KPHUTEPHUIO»

16

Crpykrypa Buzaa

17

Bunoo6pa3oBanue kak
pe3yIbTaT MUKPOIBOIIONN

18

CBs13b MUKPOIBOJIIOLUH U
AMUIEMUOJIOTUN

19

Maxkpo3Botonus.
ITaneonTOIOTUYECKHUE METOBI
W3YUYEHUS IBOJIOLUU

20

buoreorpaduueckre METOIbI
U3yYCHHUSI SBOITIOLIUU

21

DOMOPHOIOTHYECKHE U
CPaBHHUTEIHHO-
MOP(OIOTHIECKUE METOIbI
U3yYCHHSI SBOITIOLIUU

22

MonexkyIspHO-TeHETUUECKHE,
OMOXUMHUYECKUE U
MaTE€MaTHYECKHE METO/bI
W3YYEHUS HBOJIFOLIUN

23

OO111e 3aKOHOMEPHOCTH
9BOJIIOLINH

24

AnanTuBHas paguanus.
HepaBHOMEpHOCTH TEMIIOB
3BOJTIOIHUHU

25

HayuHble runoressl




MIPOUCXOXKICHHUS KU3HU HA
3emiie

26

I[OHay‘lHBIC MMPEACTABJIICHHUA O
3aPOKACHHUU KU3HU

27

OCHOBHBIE ATaIbI
HEOPraHUYECKOM 3BOJIIOLIUN

28

T'unotesnl 3apOKACHUS )KU3HU

29

Uctopus 3emiin 1 MeToabl €€
nszyuenus. JlaboparopHas
pabora «3ydueHue u
OIMCaHuE UCKOITaeMBbIX
OCTAaTKOB JIPEBHUX
OPraHu3MOB)

0.5

30

HauvanpHble dTansl
OpPTraHUYECKOW ABOJTFOIIUN

31

OBOIIOLUS DYKApUOT

32

OCHOBHBIE ATalbl SBOJIOIHN
PaCTHTENBHOTO MHPA.
[IpakTuyeckas pabora
«M3y4yeHnne ocodOeHHOCTEN
CTPOEHUS PACTECHUM pa3HbIX
OTJICIIOBY

0.5

33

OCHOBHBIE 3Tarnbl HBOTIOLUN
’)KUBOTHOT'O MHpa

34

OBOIIOLUS )KUBOTHBIX.
[TpakTuyeckas pabora
«M3ydyeHne ocobeHHOCTEN
CTPOEHHUS I03BOHOYHBIX

0.5




KHUBOTHBIX»

35

Pa3Butue xu3HU Ha 3eMiie 110
Jpam u Ieproam

36

MaccoBble BBIMUPAHUS —
IKOJIOTUYECKUE KPU3UCHI
IPOILTIOro

37

CoBpeMeHHbIN HKOJTOTUYECKUN
KpHU3HC, €T0 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOT0 MHUpa

39

OcCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB

40

AHTpOHOJlOFI/IH — HayKa O
YECIOBCKC

41

Pa3BuTHne npeacraBieHuit o
MIPOUCXOXKICHUH YeJIOBEKa

42

MecTo 4enoBeka B CHCTEME
OpPTaHHYECKOTO MUPA.
JlaGopaTtopHnast pabota
«3ydyenune ocobeHHOCTEH
CTPOEHHS CKeJIeTa YeJI0BeKa,
CBSI3aHHBIX C
PSIMOXOXKACHUEM)»

0.5

43

JIBrKy1mye cuitbl
aHTPOIIOTEHE3a

44

CooTHolieHue
OHMOJIOrMYECKUX U
COLIMAJIbHBIX (PaKTOPOB B




AHTPOIIOTEHE3E

45

OcCHOBHEIE cTaIUU
aHTPOIIOTeHE3a

46

ITaneorenernka u
[MaJIEOT€HOMUKA

47

3BOJ’IIOI_II/ISI COBpPCMECHHOT'O
YCJI0BCKa

48

YenoBeueckue pachl.
[IpakTuueckas pabota
«/3yuenue 3KOI0THIECKIX
aJlanTalnui 4eJIoBeKa»

0.5

49

MexauCIUIIIMHAPHbBIE
METO/bl aHTPOIIOIOTUU

50

3apoKaEHUE U Pa3BUTUE
HKOJIOTHH

51

MeToabI HKOJIOTHH.
JlaboparopHas paboTa
«3yyenune meTo10B
HKOJIOTUYECKUX
UCCIIEI0BAHUI

0.5

52

3HaUYeHHE YKOJIOTHISCKHUX
3HAHUM JJ15 YeJloBeKa

53

DKojorudeckue GpakTopsl

54

AbuoTtnueckue GpakTopsl.
CBeT Kak 3KO0JIOTHYECKHUI
daxrop. JlabopaTopHas
pabora «BrlsiBieHne
IPUCTIOCOOIEHUI OpraHU3MOB

0.5




K BIIMAHHUIO CBETa»

55

AbuoTtnveckue (HaKTopsl.
Temnepatypa Kak
9KOJIOTHYECKUN (haKkTop.
JlaGoparopHas paboTa
«BpIsABIEHUE
IpUCIOCOOICHNI OpraHu3MOB
K BJIMSIHUIO TEMIIEPATypPhD»

0.5

56

AlunoTtndeckue (HaKTophI.
BnaxnocTts kak
HKOJIOTHUECKU (pakTop.
JlabopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHHS

0.5

57

Cpenpl 0OuTaHUsI OPraHU3MOB

58

buonornyeckue puTMbI

59

XKuznennsie GopMel
OpTraHU3MOB

60

buortnueckue GaxTopsl

61

3HaueHne OMOTHYECKUX
B3aMMOJCUCTBHH IS
CyIIIECTBOBaHMS OPTaHU3MOB B
cpene oOuTaHus

62

DKOJIOTUYECKUE
XapaKTePUCTHUKH TIOITYJISIIAN

63

OcHOBHBIC TTOKa3aTeIN
MnomyJjianuu: YuCJICHHOCTD,




IUIOTHOCTh, BO3PACTHAs U
II0JIOBas CTPYKTypa

OCHOBHBIE ITOKa3aTeIn
MOIyJIAUU: POKIAACMOCTD,

64 MPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPALIUN
65 DKoJ0oruyecKas CTpykKTypa
HOMYJISILIUH
66 JuHnaMuka nomymiasinuu u eé
peryJsuus
Kpussie pocta uncieHHOCTH
67 nonyssinuu. Kpusele
BBDKUBAHUS
DKoJjoruyeckasi HUIIA BUAA.
68 JlaGopaTopHnas pabota 0.5
«IIpucnocobnenus cemsiH '
pacTeHUM K pacceIeHUIO»

69 Bup xak cucrema nomyJisiiui
70 3aKOHOMEPHOCTHU MOBEJCHUS U
MHUTPALUN JKUBOTHBIX

71 Coo011ecTBO OpraHu3MoOB —
OHOLIEHO3

7 DKocucTemMa Kak OTKpbITast
cuctema

7 KpyroBopot BeliecTB 1 NOTOK
SHEPTUHU B SKOCUCTEME

74 OcHoBHbIE TIOKa3aTeNn

3KOCHCTCMbI




75

DKOJIOTMYECKUE TUPAMUIbI

76

HN3menenus cooOmecTs —
CYKIICCCHH

77

[IpupoaHBIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

78

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB,
CTeneH, IMyCThIHb

79

AHTpOHOFeHHLIe OKOCHUCTCMbI

80

YpO0OIKOCUCTEMBL.
[IpakTuueckas pabota
«M3y4yeHune u onucaHue
YPOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dbopMHpPOBaHUST OCHOBHBIX
B3aUMO/JICUCTBUI OPraHU3MOB
B DKOCHCTEMAaX

82

MexaHU3MBI BO3JCHCTBHS
3arpsi3HEHUN pa3HBIX TUIIOB Ha
CyOOpTraHN3MEHHOM,
OPraHU3MEHHOM,
MOMYJISIIIUOHHOM U
3KOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOmernaneTapHas 000JI09Ka
3emiu




VYuenue B. U. Bepnaackoro o

84 ounocdepe

25 3aKOHOMEPHOCTH
CYILIECTBOBaHUS Ouochepbl

26 KpyroBopoTs! BewwecTs u
OMOTEOXUMHUYECKUE IUKITBI

27 3oHanbHOCTH Onochepsl.
OcHOBHBIE OMOMBI CYIIN

88 YcroitunBocTh OMOChEpsI

29 DKOJOTUYECKHE KPU3UCHI U X
PHYUHBI

90 BosnelictBue uenoBeka Ha
ouochepy
AHTpPONIOT€HHOE BO3JCHCTBHE

91 Ha PaCTUTEJIbHBIN 1
JKUBOTHBIN MUP

92 OxpaHa npupojsl
OcCHOBHBIE TPUHIUIIBI

93 YCTOHYMBOTO pa3BUTHUS
4eJI0BEYECTBA U MPUPOJIBI
PammmonansHOE

94 MPUPOJIOTIOIB30BAHUE U
COXpaHEeHHE OMOJIOTHYECKOTr0O
pa3HooOpasus 3emin
O0001IeHME 110 TEME

95 «MuKpOo3BOJIIOLUA U €€
pe3yNbTaThD»

96 O6o006menne o Teme




«MaxkpodsBoironus 1 e€
pe3ynbTaTh

97

O0001IEeHE 110 TEME
«IIpoucxokieHUE ¥ pa3BUTHE
JKU3HH Ha 3eMiie»

98

O06o01eHue mo Teme
«ITpoucxoxieHne 4eiaoBeKa —
AHTPOIIOTEHE3

99

O06o06mIeHne o Teme
«IKOJIOTUS — HAyKa O
B3aNUMOOTHOIIICHUAX
OpPTaHU3MOB»

100

O00011IeHE IO TEME
«Opranusmsl U cpena
oOuTaHua»

101

O00011IeHNE TTO TEME
«IKOJIOTHSA BUIOB U
MOIYJISALIAN

102

O0001eHE 110 TEME
«buocdepa — rimodanpHas
JKOCUCTEMA»

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

102

7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
INPOT'PAMMBI CPEJHETO OBILIEI'O OBPA3OBAHMUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHO
€CTECTBCHHOHAYYHOI KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IMPUPOJIBI U
pEIICHUH KU3HCHHO BAYKHBIX COIMATBHO-ITUYCCKUX, YKOHOMHUYECKHUX,
HKOJIOTHYECKUX MPOOJIEM YeJI0OBEYECTBA, a TAK)KE B PELICHUH BOIIPOCOB
paIoOHATBHOTO MIPUPOIONOIB30BaHuUs, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHHSI K TIPUPOJIe, OOLIECTBY, YEJIOBEKY; O BKIIJC POCCHUUCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHHU

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAy4YHOTO
MO3HAHUS, UCIOJIb3YEMBbIX B OHMOJIOIrMYECKHUX HCCIEIOBAHUIX >KHUBBIX
OOBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpEeHHe, IPOBECHHE
HaOroeHui); crocob0aMu BBISABICHHS M OLIGHKM aHTPOIOI€HHBIX
WU3MEHEHUH B IIPUPOJE.

YMeHHE BBIIBUTATh THIOTE3bI, NMPOBEPATh UX JKCHEPUMEHTAIBHBIMU
cpeactBamu, (GOpMYJIHpYys IeNb HCCIEIOBaHUS, aHAJIU3UPOBAThH
[IOJIyYEHHBIE PE3YJIbTaThl U 1€1aTh BBIBOJBI.

BbisiBIeHHE 3aBUCMMOCTH MEXKIY HCCIEIyEMBIMU BEIMYMHAMH,
00BsICHEHUE TIOJYUYEHHBIX PE3yJbTaTOB U (OPMYJINPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX MOHITUN, TEOPUH U 3aKOHOB

YMeHue BiajeTb CHCTEMOW OMOJIOTHUECKMX 3HAHH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOIOrMYeCKHe TEPMUHBI U TIOHATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuocuHTe3 Oenmka, OWONONMMEpBI, JHCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCIIPOU3BENICHHUE, HaCJIEJCTBEHHOCTb, WU3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oouonoruueckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CENEKTUBHOrO MMMyHHUTeTa II.
Opnux, 1.1. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoasimieBoro cxoncrsa K. bapa, sBomtonmonHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHs DBOJIOLHMH, TEOPHS




antponiorere3a Y. [lapeuna; Teopusi OmoreorieHo3a B.H. Cykauéra;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasus M HMpPOHCXOMKIACHUSI
KyJbTypHbIX pacreHuid, yudenne A.H. CesepuoBa o0 nyTix u
HaIpaBJIeHUAX dBoIIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB I1€PBOr0 MOKOJIEHUS, PaclleIICHUs
MPU3HAKOB, HE3aBHCUMOI'O HacjeqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HACJIeJOBaHUs MPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOMN
m3mMenunBocty H.M. BaBunoBa; reHernueckoro paBHoBecHus JIx.
Xapmu u  B. BaiiaGepra; 3apopgsimeBoro cxoacrsa K.  Bopa;
OounoreHernyeckuii 3akoH J. ['ekkens, @. Mrosutepa);

MPUHITUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaBwia (MuaumyMa lO. JInGuxa, SKOJIOTHYECKON MUpaMUABI YUCET,
OMOMAaCChI U DHEPTHH);

runote3sl (koanepBatHo A.M. Omnapwna, mepBUYHOrO OynboHa JIXK.

Xomnneitna, mukpochep C. Doxkca, pudosuma T. Uek)

VYmenue peiiaTb IOHUCKOBEIC OMOJIOrHYECKHE 3aga4; BbIABIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3U MCXKIAY HCCIICTYyEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, nponeccamMu W ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKHUE CXEMbI CKPCIIUMBAHHA I Pa3HBIX THUIIOB
HaCJICAOBAHUA IMPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCEMBI IICPCHOCA

BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBbIEC CETH)

YMeHne ycTaHaBIMBaTh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMSMU: OPraHOMJIOB, KJIETOK pAa3HbIX TKaHEH, OpraHamu H
CHCTEMaMH OpPTraHOB y pAacTE€HHWH, >KMBOTHBIX M YEIIOBEKA; MEXIY
dTaraMu OOMEHa BEIIECTB; ATallaMU KJIIETOYHOTO IMKJIA W )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyi SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢enotunoMm, ¢eHotunoM U (pakTopamMu cpeabl  OOWUTaHMS,
NpOLIECCAMU  DBOJIIOLUM;  JIBIDKYIIMMH CHJIAMH ~ aHTPOIIOT€HE3a;
KOMITOHEHTaMHU Pa3IIUMYHBIX IKOCHUCTEM W TMPHUCIOCOOJICHUSIMU K HUM

OpraHu3MOB

VYMmenune BBIICIATE CYHICCTBCHHBIC TPU3HAKU

CTPOCHHSI BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHOT; OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB, OMOTCOIICHO30B, SKOCHUCTEM U
Oonocdepbl; CTpOEHUST OPraHOB W CHCTEM OpPraHOB PaCTCHHH,
JKMBOTHBIX, YCJIOBCKA, IMMPOLCCCOB KXKUHCACATCIIbHOCTHU, NPOTCKAIOINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OMOJIOTrHYECKUX




nporeccoB: oOMeHa BemecTB (MeTabonu3Mm), wuHpOpMamuMK U
IpeBpalleHHs] SHEPTUuH, OpPOKEHUs, aBTOTPOPHOr0 U TeTepOTPOPHOTO
TUIIOB NHTaHUs, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
ramMeToreHe3a, AMOpHUOTeHe3a, IOCTIMOPHUOHAIBHOTO  Pa3BHUTHI,
Pa3MHOXKEHHUS, UHJIMBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOopa, CTAOWIM3HMPYIOLIEro, JBUXKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOT0 O0TOOpa; ayulonaTpU4YecKoro M CHMIATPUYECKOrO
BUI000pa30BaHus; BIMSHUS JBIKYIIMX CHJI SBOJIIOIMU HA TeHO(DOH]
MOMYJISALUK; MPUCIIOCOOICHHOCTH OpraHU3MOB K cpefe OOHUTaHus,
YyeperioBaHUs HANpPaBICHUH HBOJIIOLUM;, KPYroBOpOTa BEIIECTB U

IMOTOKA SHEPTHUHU B OKOCHUCTEMAX

ChopmupoBaHHOCT, yMEHHSI BBIIEIATh CYLIECTBEHHBIE MPHU3HAKU
BHUPYCOB, KJETOK THPOKApHOT W OYKapuUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U HKOCHUCTEM;
0COOEHHOCTH TNPOLIECCOB 0OMEHA BELIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTHUYECKOrO U DHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, pa3BUTHS H
Pa3MHOXKEHHUS, UHIMBHUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOIEHE3a),
00pBOBI 32 CYyIIeCTBOBaHHUE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHHUS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHus, BIHUSAHUA
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMAaX
CBOEM MECTHOCTH, KPyrOBOPOTa BEILECTB U MPEBpAILECHUS HEPIHU B

ounocdepe

VYmeHne UCIIOJIb30BaTh COOTBETCTBYIOILINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOIMIO M CHUMBOJMKY Ul J1OKa3aTelbCTBa
POJICTBA OPraHU3MOB PA3HBIX CHUCTEMATHMUYECKUX TPYIII; B3aUMOCBSI3U
OpPraHU3MOB U cpenbl OOWTAHHWS; EIWHCTBA YEJOBEYECKHX pac;
HE00XOIMMOCTH 3/I0pOBOT0 00pa3a *HU3HH, COXPaHEHUsI pa3HO0Opa3us
BUJOB M HKOCHCTEM KaK YCIOBMS COCYILECTBOBAHUS TPHPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHUYECKH OIeHHBaTh HHMOPMALHUI0 OHOJIOTHYECKOTO
coJiepKaHUs; MHTEPIPETUPOBATH ITUUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHW B~ OWOIIOTMH,  MEIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI00anbHbIe 9KOJIOTUYECKHE po0OIeMbI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IO3HUIIHUIO




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

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorus xkak HaykKa. JKuBbIe cuCTEMBI U MX HN3YUCHUC

1.1

CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. buonorumueckue HayKu U
u3ydyaemble UMM MmpoOiembl. DyHIaMEHTaNbHbIC, MPUKIAIHBIE U IMOHCKOBBIC
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OMOJIOTMH B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kapTuHsl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueid. 3HaueHue OUOIIOTUU B
MIPAKTUYECKOW JIESITEIbHOCTH YEJOBEKA: MEJUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

XKuBble cUCTEMBI KaK MpeaMeT M3ydeHus Ononoruu. CBONCTBA JKHBBIX CHUCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTH, CIOXKHOCTb U
YHOPSIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEAECHUE, Pa3APaAKUMOCTh, U3BMEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3allM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUMOHHO-BUI0BO, SKOCHUCTEMHBIN
(OmoreonieHoTnueckuit), 6uocdepusiit. I[Iporecchl, MpOUCXOAANIME B KUBBIX
cucremax. OCHOBHbIE MPU3HAKH KUBOTrO. JKu3Hb Kak (opMa CylIecTBOBaHUS

MaTepun

1.3

Meroapl Ouonornueckoid Hayku. HaOmroneHue, wu3MepeHHE, OSKCIIEPUMEHT,
cucreMarm3anusa, MeraaHaimu3. IloHsTme o 3aBHCHMONl W HE3aBHUCHUMOH
nepemeHHou. [lnmanupoBanue skcnepumenTa. [loctaHoBKa M IpoBepKa TUIIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM U €€ JTOCTOBEpPHOCTh. Pa3bpoc B
Ouonoruueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3yIbTaTOB.
[IprunHBI HWCKaKEHHUSI PE3YJIbTATOB JKCIIEpUMEHTA. [IOHATHE CTATUCTHUYECKOTO

TECTA

Knerka xak Onojoruueckas CuicreMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €IUHHIA XKUBOTO. VMICTOPHUS OTKPBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Inetinen, P. Bupxos). OcHOBHBIE MOJOKEHHS] COBPEMEHHON KJIETOYHOU TEOPHH.
MeTo bl MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTHU: MUKPOCKOINS, XpoMarorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHmraIbLHOe

I.IeHTpI/I(l)YFI/IpOBaHI/IC, KYJIbTUBUPOBAHUC KIJICTOK

2.2

XVMUYECKUH COCTaB KJIETKA. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boga u

e€ poiib KaK pacTBOPHUTENs, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIETKH,




TEIUIOperyiauud. MuHepaabHble BEIECTBAa KIETKHU, UX OHOJIOrHYEcKasl poJib.
PoJib KATMOHOB U AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIA COCTaB  OEIJIKOB.
CtpykTypbl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oenka, HenTHIHAS
CBA3b. BTOpuuHas, TpeTuuHas, dYeTBEpTUYHAsl CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccupukanus 6enko. buonornueckue pyHKIUN OSIKOB.
VYrneBonbl. MoHOcaxapu/ibl, JHUCaxapuibl, OJUIOCAXapUAbl U MOJIUCAXAPUIBI.
O6mwmii mnaH CTpoeHus U (PU3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GpyHKIUHU YIIEBOJOB.

Jlununsl. T'uppodunbHO-ruapodoOHBIe cBolicTBa. Knaccudukanums Iunumos.
Tpurmuuepuasl, ¢ochonunuasl, BockH, cTepouabl. buonormueckue QyHKIUN
munuaoB. OO0IMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJIYITPOHULIAEMOCTb.

Hyxneunosbie xkucnorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuanun xkommiementaproctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoiinas cnupanb. Mectonaxoxaenune u ouonorndeckue ¢pynkuun JTHK.
Bunel PHK. @ynkuun PHK B knetke.

Crpoenne wmonekynsl AT®. Makposprudeckue cBsizu B Mosekyiae ATO.
buonornueckune pynknuu ATD. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (DYHKIIMH B
knetke. Ceksennponanue /JHK.

CrpykrypHast OHWOJOTHS: OHOXUMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYJT
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Tumbl  KJIETOK: dyKapuoTH4yeckass H  INpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUECKON KieTku. KierouHas cTreHka OakTepuil W apxew.
OcoOeHHOCTH CTpPOEHUSI TeTepOoTpo(pHON M aBTOTPO(DHONW MPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crtpoenue u (yHKIHMOHMpPOBAHHE SyKapUOTHUECKOHM kieTku. Ilnma3zmarmueckas
MeMOpaHa (tutazmanemma). CTpykTypa Iuta3MaTudeckod MmemOpanbl. TpancmopT
BEIIECTB Yepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: TaccuBHBIA  (nuddysus,
obneruénnas auddys3us), akTUBHbIM (NEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpuii-KanueBOro
Hacoca. DHJOIMUTO3: MUHONMTO3, (aromuto3. Jk301uTo3. Kierounas creHka.
CrpykTypa v GyHKINU KIETOUYHOW CTEHKH PACTEHHIA, TPHOOB.

[Mutoruasma. Ilurto3omnb. Llutockener. JBwkeHue utomiazMel. OpraHouisl
kiaeTkr. OpHOMEMOpaHHBIE OpraHOWAbl KIJIETKU: SHJOIUIa3MaTH4ecKas CeTb
(BIIC), anmapat ['oabaxu, TU30COMBI, UX CTpOeHHE M QYHKIMU. B3anmocBs3b
OJIHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpOeHuE IpaHyJIIpHOTO PETUKYIyMa.

Cunrte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpaHyJnSpHBIA) SHAOIUIA3MATHYECKUH peTukyiayM. CekpeTopHas (QyHKIUS
annapara ['ompmxu. TpaHcmopr BewecTB B KIETKe. Bakyosin pacTUTENBHBIX
kiietok. Kiierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH, IUTACTUIBL.

Crtpoerne W (yHKIMM MUTOXOHAPWUH M Tuactuj. llepBUdYHBIE, BTOPUYHBIC U
CIIO)KHBIE  IIACTUABl  (POTOCHHTE3UPYIOIUX  JIYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTBI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranoujsl kjaetku CTpoeHHMe W (QYHKUMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHTsl. MBplllIeUHbIE KIETKH.
Mukpotpy6ouku. Knerounsrit nentp. CTpoeHHe U JABHKEHUE KIYTUKOB U
pecHuueK. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIb.

Anpo. OOGonouka siapa, XpOMaTHH, KapwHoIUia3Mma, SAPBIIIKH, WX CTPOCHHE U
byHkuuu. SnepHblii OenKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpOMOCOM B MHTep(}a3HOM sape. benku xpomaTuHa — THCTOHBI.

Knerounsle BxmodeHns. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTENbHOM, KUBOTHOM, IPUOHOIT)
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AccuMuIsIivsS. M JUCCUMUJIISALUS — JIBE CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIM W TEeTepOTPOHBIN. YuacTue KUCIOopoAa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obecredeHne KiIeTku: mpeBpamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapaKTep peaklHii KJIETOYHOTO
Merabomm3ma. DepMeHTBI, WX CTPOEHHE, CBOMCTBA W MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTimuns GepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTopoB. beiku-
aKTHBATOPbl M OENKH-WHTUOUTOPHL. 3aBHCUMOCTh CKOPOCTH (DepMEHTAaTHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJioporiactoB B mporecce (¢orocuHre3a. (CBeroBas u TeMHOBas  (pasbl.
[TponykTuBHOCTE (PoTOCHHTE3a. BnusHMe paznuvHbIX (AKTOPOB Ha CKOPOCTh
dbotocunTe3a. 3HaueHue HOTOCUHTE3A.

XeMmocuHre3. PaznooOpasue opraHn3MOB-XeMOCHHTETHKOB: HUTpUULIHpYIOIIKe
OakTepuu, Keyne300aKTepuH, cepoOaKTepuu, BOAOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’pobHble opraHusMbl. Bunel Oposkenus. [IpomykTel OposkeHUsS H UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTMH M BO30YIUTEIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl HEPreTHuecKkoro odmeHa. IloAroroBUTETHHBIN
sTamn. ['Mukonu3 — 6eCKUCIOPOAHOE pacUIeTNIEHUE TIIOKO3HI.

buonornueckoe okucieHUE, WIM KIETOYHOE JbIXaHHe. Poiab MUTOXOHIpUN B
nporeccax OMOJIOrM4YECKOr0 OKHCJICHUS. [Muknuueckue peaxiuu.

OxucnutensHoe ¢ochopunuposanue. [IpenmymiecTBa a’spoOHOro Myt oOMeHa




BEIIECTB Tepe1 aHa3POOHBIM. DPPEKTHBHOCTH YHEPTETUIECKOTO 0OMEHa

2.5

Peakuun wmatpuyHoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEaKIMSIX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHopMaryu. I'eHeTnyecKuii
KoZ, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHTe3 PHK. Ilpuniumnst
TPaHCKPUIILIUN: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJIEIIBHOCTb, ACHMMETPUYHOCTD.
Tpancnsuus u e€ stanbl. Yuactue TpaHcnopTHbix PHK B Onocunrese Oenka.
VYcnosust OmocunHTe3a Oenka. KomupoBanwe amuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHomMa y IIpoKapuoT U dyKapuoT. Perynsanus akTUBHOCTH I'€HOB y
mpokapuot. ['unore3a onepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileToO4HbIN roMeocTas.

Bupycel — HekieTrouHbsle (OpMBI JKU3HM M OOJMUraTHele mapasutbl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3aboneBanus udenoBeka, xKuUBOTHBIX, pactenuid. CIIN/, COVID-19,

ConMaJIbHBIC 1 MCIUITNHCKHUEC HpO6JICMbI

2.6

Knerounsii 1mkn, ero mepuoasl W peryisiius. HWurepdaza u  MuTos.
OcobeHHOCTH TPOIIeCCOB, NMpOTeKamux B UHTepdasze. IloAroroBka KIETKH K
nenenuto.  Ilpecunrernyeckuii  (MMOCTMUTOTHYECKHI), CHHTETUYECKUH H
MOCTCUHTETUYCCKUN (TPEMUTOTHUUECKHI) IeprUoAbl HHTEP(a3HI.

Marpuunsiii  cunte3 JIHK — permumkanusa. IlpuHnunsr perummkanuun  JIHK:
KOMILUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIM CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexanusm perummkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u
TeoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIuriowmHeli u
raliouIHbI - Habopel XpoMocoM. ['omonorunynsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

[enenune knerkn — muto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOILECCHI.
Tuner muto3a. KapnoknHe3 M IHMTOKHMHE3. buonornueckoe 3HaueHHE MUTO3a.
Perynsauus MuToTHYECKOTO IMKIIA KIETKU. [Iporpammupyemas kieTodHasi ruoesns
— aromnTo3.

qDy'HKI_II/IOHaJ'IBHaH IT'CHOMMHKA

OpFaHI/ISM KaK OMoJ0orMyecKas CUCTEMA

3.1

OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJICTOYHBIE OpraHu3Mbl U
MHOTI'OTKAaHEBLIC OPraHUu3MBbI.

@®opMBbI pa3sMHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BETETaTUBHOE) U
nojoBoe. Buapl  Gecrnosioro  pa3sMHOXKEHHUS:  I[MOYKOBaHHWE,  CIIOPYJISIHS,
¢bparmMeHTanys, KJIOHUPOBaHHE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, nim rametsl. Meno3. Craaun menosa.

IToBenenue xpomocoM B Meno3ze. Kpoccunrosep. bruonorndeckuii cmMbIcit Meio3a




1 IIOJIOBOTO ITporecca. Meno3 1 ero MeCTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpieBoe paszButue. ['ameroreHes y »XuUBOTHBIX. lloyioBBIE 3Kee3bl.
OOpazoBanue U pa3BUTHE TOJNOBBIX KiIeTOK. CrepMaroreHe3 M OOTEHE3.
Crpoenue mnoioBbIX KiIeToK. OIIOJOTBOpEHHE U AMOPHUOHAIBLHOE pPAa3BUTHE
®KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTorenes). Craauu sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe nsarymku). Jpobnenue. Tumbl npobnenus. OcobeHHOCTH
JpoOJIeHUsST MIIEKOMUTAIOUINX. 3apOJbIIeBble JUCTKU (racTpysiiys). 3akiaaka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JINCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BUBAIOIIETOCA 3apofpbliia (dIMOpHOHANbHAS WHAYKIHKSA). 3akiajka IUiaHa
CTPOEHMS >KMBOTHOTO KaK pe3yJIbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
BnusHue Ha »MOpHOHATbHOE pa3BUTHE pPAa3IWYHBIX (DAKTOPOB OKpY’KarolIen
cpenpl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpronanbHbIi nepuoa. [Ipsmoe u Henpsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y Oecrmo3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buonormueckoe 3HaueHHE NPSIMOTO U HENPSMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoze. Tumbl pocra XUBOTHBIX. DakTOpBl peryisuuu
pocTa KHMBOTHBIX M denoBeka. CTaauu MOCTAIMOPHOHAIBLHOTO Pa3BUTUS Yy
YKUBOTHBIX U 4esioBeKa. [lepropl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu passButue pacteHuii. ['ametoputr m cropodur. Meiio3 B
JKU3HEHHOM Iukie pacteHuid. (OOpa3oBaHMe CHOp B TpoIecce Meiosa.
I'amerorenes y pacteHuidl. OIUIONOTBOpPEHHWE M Pa3BUTUE PACTUTEIBHBIX
opranu3moB. /[BoiiHOe OIUIO0TBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

Pa3BUTHEC CEMCHHU. MexaHn3MBbl pEryjsinivui OHTOTCHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Uctopust cTaHOBNEHWS W pPa3BUTHS TEHETHMKHM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATHUA WU CHUMBOJIBI. FOMOJ'IOFI/ILIHI)IG XpOMOCOMI)I, AJIJICIIBHBIC
ICHbl, AJIbTCPHATUBHBIC IMPU3HAKHU, JOMHUHAHTHBIA WM PELECCUBHBIN IIPU3HAK,
TOMO3HUI0Ta, TETEePO3UTOTa, YHCTas JIMHUSA, THOPUIBI, TCHOTHII, (HEHOTHII.
OCHOBHBIE ~ METOJbI ~ T'€HETHUKH: THOPHIOJIOTHYCCKUN,  ITUTOJOTHUCCKHH,

MOJIEKYJIAPHO-T€HETUYECKUI
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MounoruOpunnoe ckpemyrpanue. [lepspiii 3akoH MeHenst — 3akoH eAMHO00pa3us
ruOpU0B TEpBOTO MOKoJeHusA. llpaBuio noMuHUpoBaHHMA. BTopol 3akoH
MeHgens — 3akOH paclleIUIeHus [pU3HAKOB. [lUTonornyeckue OCHOBBI
MOHOTMOPHUIAHOTO CKpeIuBaHus. [ umore3a 4uCTOTHI raMeT.

Ananu3upyromiee ckpenuBaHue. IIpoMeXyTOUHBI XapakTep HAcJIeIOBaHUSA.
Pacmiennenue npu3HakoB IIpU HENIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuiuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO

HacJIeJOBaHUs IMPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IG OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpELIUBaHUs.
CuennienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYLIEHUE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIpeNeiIeHHs] 1oja. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U T€TEPOraMeTHBIM MoJ. I'eHeTmyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue NpH3HAKOB, CLEIUIEHHBIX C
TOJIOM.

I'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIM aulesu3M. B3auMonelcTBUE HEaUIEIbHbIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lomumepust
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BsaumopeiicTBre reHoTuna u cpessl mpu popmupoBanur ¢peHotumna. Fi3MeHYnBOCTb
Mpu3HaKkoB. KayecTBEHHbIC M KOJMYECTBEHHbIC MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHAS W HACJICJICTBCHHAS.

MomudukaimonHas ~ WU3MEHUMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOTU(PHUKAIMOHHON H3MeHYnBOCTH. Hopma peakiiny npusHaka. BapuanmoHHbIi psij
u BapuamonHas kpuBas (B. HWoranncen). CpoiictBa MOAU(pHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYNBOCTL. CBOMCTBA T€HOTUIINYECKON M3MEHUYMBOCTHA. BHUALI
TeHOTUIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunHaTtuBHasT W3MEHYMBOCTh. MeHo3 © TOJIOBOW TIPOIleCC — OCHOBA
KOMOWHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYHUBOCTH B CO3IaHHUU
TEHETHYECKOTO Pa3HO0Opa3us B Mpe/eiax OAHOTO BU/IA.

MyTtaimoHHasi U3MEHUYMBOCTb. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHbIE W WHAYLHUPOBAHHBIC MYyTalUu. SnepHble M LUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHUECKUE U MOJIOBBIC MyTaluu. [[priuuHbBl BOBHUKHOBEHUST MYTaIlHA.
Mytarensl ¥ HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHON n3menuuBocTy (H..

BagsuioB). BHesiiepaas n3MEeHUYNBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuotun 4enoseka. MexayHaponHas MNOporpaMMma HCCIEIOBAaHUSA TIe€HOMaA
YyeoBeka. MeToapl  WM3y4YeHHs TEHETUKH  4YeJIOBeKa: T'eHEaJOTHYEeCKUH,
OJIM3HEIOBBIH, IIUTOTCHETUYCCKUM, MOMYJISIUMOHHO-CTaTUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUUECKUIA. CoBpemMeHHOE onpeaerIeHue reHOTHIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MTOMOILBIO
[MI[P-anamu3a.  HacnenctBennsie  3a0oieBaHus  4eloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0oJie3Hn YEJI0BEKa. bonesnu c HACJIEICTBEHHOU
MIPEeIPacloI0KEHHOCThIO. 3HaUYECHUE MEAUIIMHCKOW T'€HETUKU B MPEIOTBPAILIEHUU

M JICYEHHNH I'eHETHYECKHUX 3a00seBaHuii yenoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukanus u cenekius. 3apoxaCHre CEJIKIIUU U foMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opasusl KyJIbTYPHBIX PACTCHUIL.
Posnb cenexkuuu B co3naHuM COPTOB pacCTEHUM M MOpOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACHEACTBEHHOW u3MeHunmBOocTH H.H.
BaBuiioBa, ero 3HaueHue TS CENICKITMOHHON pabOTEHI.

Metoapl  ceneKUMOHHOW palboThl. VCKycCTBeHHBIM OTOOp: MAacCOBBIA H
WHAUBUAYANbHBIA.  OTambl ~ KOMOMHAallMOHHOW  cenekiuu.  VcmbiTaHue
MPOM3BOAUTENCH TO0 TOTOMCTBY. OTOOp 1O TEHOTUITy C TIOMOIIBIO OIICHKH
(dbeHoTuma noroMcTBa M 0TOOp MO TeHOTUY ¢ momonibio ananmuza JIHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO]l CeJIeKIIMOHHOM padoThl. PagraninoHHbIN 1
XUMHUYECKU MyTareHe3 Kak HWCTOYHUK MyTalud y KyJIbTypHbIX ¢opM
opranu3MoB. lcrnonb30BaHWE TE€HOMHOIO pEJAaKTUPOBAHHS M METOIOB
pexomOuHaHTHBIX JIHK 11151 mosmyueHust HCXOIHOTO MaTepuaia Iy CeJIeKIHH.
[Tonmyuenne nomumonnoB. BHyTpuBHmoBas rulOpuamsaims. bim3kopoacTBeHHOE
CKpellMBaHue, Wi WHOpuAuHT. HepoicTBeHHOE cKpelBaHHWe, WK ayTOPUIUHT.
I'ereposuc n ero mpuuunsl. Vcnonp3oBanue rerepos3uca B cenekimn. OTnanéHHas
ruOpum3aiyst.  [Ipeononenre OecTutouisi MEXBHIOBBIX THOPHUIOB. JlOCTHXKEHUS

CCIICKIIUHN paCTCHI/Iﬁ U JKNBOTHBIX

3.7

OOBEKTBI, UCIIOIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE 1 TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHMU3MBbl, HUX  XapaKTepUCTHKa. TpaguLIUOHHAs  OHOTEXHOJIOTHS:
xje0oneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOHOJOTUYECKUX TEXHOJOTHI.
[TpousBomcTBO  Oenmka, aMUHOKHCIOT HW  BHUTAaMHHOB.  VICKyCCTBEHHOE
OIJIOJOTBOpPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHHMPOBAHHWE >KUBOTHBIX.
Meton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpoMOCOMHAasi W TIeHHasg WHXEeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexomOunantHeix JIHK. JlocTmkeHus © TEpCIEKTHBBI
XpOMOCOMHOW M T€HHOM HWH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBEIX KIETOK

Cucrtema ¥ MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonoruueckoe = pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cHCTEMa
opranuyeckoro Mwupa. llpuHnunel knaccudukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUSA M KHU3IHEACSITETbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, 0JHOKJIETOUHbIE T'PUOBI, OJHOKJIETOUHbBIE BOAOPOCIH, APyTHE
poTucThl. KonoHuanbHble Opranu3mbl. J[BUKEHHE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OPraHH3MOB.

Pa3I[pa)I(I/IMOCTL Y OAHOKJICTOYHBIX OPTraHHU3MOB. Takcucsl




4.2

MHOrokJjeTouHbIe pacTeHus. B3auMOCBs3b YaCTE€ MHOTOKJIIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAHOB MHOTOKJIETOYHOrOo opraHuzma. Opranusm
Kak enMHoe 1uenoe. TkaHu pacteHuid. TuUIBI  pacTUTENIbHBIX TKAaHEH:
oOpa3oBarenibHasi, IOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocTy cTpoeHMs, PYHKIHN U PACIIOIOKECHUS TKAHEH B OpraHax pacTeHUI

4.3

BereraruBHble 1 TeHEpaTUBHBIE OpPraHbl pacTeHU. OyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHune BOABI, YITIEKUCIONO ra3a M MUHEPAIbHBIX BELICCTB
pacrenusmu. Jlpixanue pacrenuil. Auddysus ra3zoB yepes noBEpXHOCTb KIETKH.
TpaHncriopTHble cucTeMbl pacTeHuil. Bbigenenue y pacreHuil. 3amura y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpeacrBa macCMBHOM M XUMHYECKOMN
3a1UThl. OUTOHLIHUIBL.

PaznpaxxuMocTh M perynsuus y opraHu3MoB. PasapakumocTe W peryisanus y

MHOTOKJICTOYHBIX paCTeHI/II\/’I. PocTtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOUHbIE  KMBOTHBIE. B3auMMoOCBS3b  4acTe€l  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U 4yeIOBeKa. THIIbI
KUBOTHBIX TKaHEH: SNUTEINallbHAs, COCIWHUTENIbHAsA, MbILIICYHAS, HEpBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA M PACIOJIOKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YC€JIOBCKA

4.6

Oprasbpl U CHCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMM OPTaHOB M CUCTEM OPTaHOB.
Onopa Tena opranu3moB. CKeJleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpoeHHEe M THUIbl COCAUHEHUS
KOCTEil.

JIBi>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. Iluranue >xkuBOTHBIX. I[luTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixanue »uBoTHBIX. KoxHoe nbixanue. XKabepHoe u
JEroyHOE JIbIXaHHeE.

JIpIXxaHWe IO3BOHOYHBIX YUBOTHBIX. OBOJIOLHMOHHOE YCIOKHEHHE CTPOCHUS
NErKUX TO3BOHOYHBIX KXUBOTHBIX. J[pIXaTellbHAsI cUCTeMa 4eloBeKa. MexaHu3m
BEHTWIALIMM JIETKUX Y NTUL W MICKONUTAIOUUX. TpaHCIOpPT BELIECTB Y
opranu3MoB. TpaHCHOpPT BeWIECTB Yy JKMBOTHBIX. KpoBeHOcHas cucrtemMa u eé
opranel. KpoBeHOcHas  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. OBOJIOLNMUOHHBIE YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMbI MMO3BOHOYHBIX >XMBOTHBIX. Bhinenenue y opraHusmoB. Beigenenue y
#KUBOTHBIX. COoKpaTtutenbHble Bakyonu. Opransl BeiaenaeHus. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOM M BBIJIECIUTEIBHON CHCTEMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBEI W mHX

IIPOU3BO/IHBIE.




Paznpa’kuMoCTh 1 perymsius y opranu3MoB. Pa3apakxiuMocTh Y OJHOKIIETOYHBIX
opranu3moB. Takcuchkl. Pa3apakMMOCTh W PEryisiuss y MHOTOKIETOYHBIX
pactenuii. PocToBble BellecTBa U MX 3HAUYCHUE.

HepBHast cucrema u pedieKTOpHas peryisiiusi Yy MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBOMIOIMMOHHOE YCIOKHEHNUE CTPOCHUST HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pa3paborka anroputmMoB u mnporpamMm i 3GHEKTUBHON (DYHKIIMOHAIBHON
aQHHOTAIlMX  TEHOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpI‘aHI/ISM YCJIOBCKA U €TI0 3J0POBLC

5.1

OpraHbl 1 CUCTEMBI OPTaHOB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pecdnexkropHas nayra. be3ycioBHble U yCIIOBHBIE
pednexcel. ['yMopanbHas perynsiuuss U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKene3bl SHAOKPUHHOM CUCTEMbI U UX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMocCBsI3p HEpPBHOH W DHIOKPUHHOW cucTeM. [wumotamamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycinoBHble u yCIOBHbIE peeKChl

5.2

3ammra opranu3ma ot Ooje3Hei. IMMyHHas cuctema uenoBeka. KieTouHslii u
TYMOpaJIbHBI MMMYHHUTET. BpoXAEHHBINA, NpHOOPETEHHBIN crenuduyecKuii
umMMmyHuTeT. Teopuss  KIOHaJIbHO-CENEeKTUBHOro uMmMmyHutera (IL.Dpnux,
®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHl OpraHu3mMoB. Poib

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3200JIeBaHUI
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KpoBeHocHast cucrema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

Jeixanue yenoseka. J(uddysus ra3oB uepe3 MOBEPXHOCTh KIIETKH. J[pIxaTenpHas
cucrema 4yeynoBeka. JlpIxaTenpHass NOBEPXHOCTh. Perymsums  ApIXaHus.

JlprxarenbHble 00BEMBI

5.5

[IumeBapurenpHas cucremMa uesnoBeka. OTIenbl MUILEBAPUTEIBHOTO TPAKTa.
[TumeBapuTenbHble  Kene3bl.  BHYTpHUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUIIEBApEHNE

5.6

[TokpoBel M ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrpoeHue u
¢byHkuronupoBanue Hepona. OUIbTpAIHs, CEKpelHs U 0OpaTHOE BCACHIBAHHE

KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. OOpa3zoBaHre MOYH y YellOBeKa

5.7

I[BI/I)KCHI/IG yelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MBIIIObI U HX pa60Ta.

CTpOGHI/Ie Y THUIIbI COEIMHEHUS KOCTEH

TeopI/Iﬂ 3BoIOLMHU. Pa3BuTHe )KU3HU Ha 3emite

6.1

BBOHIOI_II/IOHHaH TCOpHUA 4. I[apBI/IHa. HpCIIHOCLIJ'IKI/I BO3HHUKHOBCHUA

JapBUHHU3MA. Kuzue n Hay4dHas JCATCIbHOCTD 4. HapBI/IHa.




JBrxyume cuibl 3Boiouuu BUIOB 1o Y. JlapBuHY (BBICOKas MHTEHCUBHOCTD
Pa3MHOKCHUA OpraHmu3mMoB, HaCJICACTBCHHAA HU3MCHYHNBOCTS, 60p56a 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmienne cuntetndeckor teopun »Bomonuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIONMOHHAS OMOJOTrHsi. 3HAYEHUE SBOJIFOLIMOHHOM

Teopuu B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tonmynsimust kak »yeMEHTapHas enuHuUa 3BOOLMH. COBPEMEHHBIE METObI
OLIEHKM T'€HETUYECKOTro pa3sHooOpa3ust M CTPYKTypbl nomynsuuid. M3meHenue
reHooHa MOMYJISIUH KakK 3JIEMEHTapHOE SBOJIOIUOHHOE SIBICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHbIe (aKTOpPhl (ABIDKYIIWE CHJIBI) OSBONIONUH. MYyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiip reHoB — ciyuvaiiHble
HEHANpaBJieHHbIE HM3MEHEHUS 4YacToT ajulefedl B momymsiiusx. Oddekt
OCHOBATEJIA. Murpanuu. N3onsannsa MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBEHHAs ), OMOIOTHYecKast (PEpPOTyKTUBHAS).

EcrectBennblii o100p — HampaBistomuid — gaxktop sBomoruH.  DopMel
€CTECTBEHHOTO  O0TOOpa: JBWXKYIIMHA, CTAOWJIM3UPYIOIIUMA, pPa3phIBAFOIIHI
(nm3pyntuBHbIi). [TonoBoit oTOOD.

[TpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHe  mpuUCIOCOONeHHi y  opraHu3MoB.  Apomopdo3sl U
uauoananrtanuu. [Ipumepsr npucrnocobnaeHuit y opranu3mMoB. OTHOCUTEITLHOCTh
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u CTpykTypa. BupooOpa3oBanume Kak pe3ysbTaT
MUKpO3BOIIOIUHU. M3omsiius — kioueBoit ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJUIUIOUIU3AIIHS,
rubpuan3anus). JIuTeIbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOPA3usl.

Ponb 3BoOMOLMOHHON OMOSIOTMU B pa3pabOTKE HAyYHBIX METOAOB COXpPaHEHUs
O6nopazHooOpazusi. MUKpPOIBOIIONUS U KOIBOJIIOIUS IMAPA3UTOB M UX XO3SEB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C Hel

6.3

Metoapl u3ydeHus Makpo3Boirouuu. [laseoHTosnornyeckue MeToAbl M3y4deHUs
sBostouu. Ilepexoanbie GopMbl U PUIOreHETHYECKHUE PSAIbI OPTaHU3MOB.
buoreorpaguueckue meroabl uzyueHus 3poironuu. CpaBHeHue ¢Quiopsl U (ayHbl
MaTEPUKOB M OCTPOBOB. bruoreorpadudeckue obiactu 3emin. BUabl-sHIeMUKY 1
PEITUKTHL.

DOMOpHUOIOrHYecKUe M CPaBHUTEIBHO-MOP(POJIOTHUECKHUE METOAbl HU3YUYCHUS




3BOJIFOIIUH. I'eneTnueckue MexXaHU3MEI SBOJIOMHW OHTOI'CHE3a U IIOABJIICHUSA
3BOJOIIHNOHHBIX HOBIIIECTB. I"'omonoruunsie )41 AHAJIOTUYHBIC OpTaHBbI.
Pynumenrapupie  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHUYECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHE  METOIbl  M3YYCHHUS  DBOJIOIHH.
I'oMonoru4unelie reHLl. COBpeMeHHLIC MCTOABI MMOCTPOCHUA (bI/IJIOFeHeTI/I‘ICCKI/IX
JICPEBbEB.

XPOMOCOMHBIE MyTAIlUU M YBOJIOIUS TEHOMOB.

O6mme 3axkoHOMEpHOCTH (TIpaBmiIa) ABOMIONMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnanrtuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB IBOJTIOIIUN

6.4

HayuHble rumoressl MNpPOMCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepMmus. JloHay4Hble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSAHHOIO CaMO3apOXKICHUS JKU3HU U €€ ONPOBEP)KEHUE OIBITaMU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxiaeHue KU3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHWYecKoW sBomonuu. Ilnaneraphas (reosioruueckas)
HBOJIONMA. XHUMHMYECKas SBOJIOLUSA. AOHOreHHBIH CHHTE3 OpPraHHYeCKuX
BemecTB W3 Heopranmdeckux. Omeir C. Mumiepa u I'. lOpu. O6pazoBanue
nosuMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, rumnoresa
nepsuyHoro OynboHa JIx. XonnmeiiHa, reHerudeckas rumore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Uctopust 3emnu u meroapl e€ m3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust U e€ meroabl. OTHOCHUTENbHAsE M AOCOJIOTHAST T€OXPOHOJIOTHS.
I'eoxpoHosIOrMUecKas 1Kasa: 0HbI, 3pbl, IEPUOBI, TTOXH.

HavanpHble sTansl opraHnyeckoil sBomonuy. IlosBieHrne U 3BONIONMS NEPBBIX
KJIETOK. OBoyitonusi Merabonu3ma. BO3HMKHOBEHHME MEPBBIX HKOCHUCTEM.
CoBpeMmeHHbIE MUKPOOHBIE OMOTMIIIEHKH KaK aHaJIor MEpBBIX HA 3eMie COOOIIECTB.
CrpomaronuTsl. I[IpokapuoThl 1 3yKapHOTHL.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TMPOUCXOXKICHUE
BUpycoB. llponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHue
OCHOBHBIX I'PYyIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBbIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHU. OCHOBHBIE apoMOp(O3bl
pacteHuii. Beixon pacrenmii Ha cyunry. IlosiBmeHune CHopoBBIX pacTeHUN U
3aBoeBaHne umu cymd. CemeHHble pacTeHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BONIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KHUBOTHbIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunoB. [lepBrie XOp10BbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuil u pentuauil. IlporcxoxaeHne MIEKONUTAOUUX H




ntun. [IpuHnmn kmodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH H
II03BOHOYHBIMHU )KMUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMJie 10 ApaM U NEpHoJaM: apXei, IPOTEPO30H, NMaIEO30H,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KJIMMaTa M TEO0JOTHYECKHUX
npoueccos. [losBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHue:
€ro yCIJIOBHSI U BIIMSHUE HA T'a30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAaHHS — DJKOJOTMYECKHE KPHU3UChHl mpouioro. [Ipuuussl n
CJIEICTBUSI MAacCOBBIX BbIMUpPaHHUIl. COBPEMEHHBIN SKOJIOTMYECKUA KPHU3HC, €ro

0COOEHHOCTH

6.5

Paznenst u 3agmaum aHTpomosyoruu. Mertonpl anHtpornosiornd. CTaHOBIEHHE
IIPEJICTAaBICHUM O MPOUCXO0KAEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHCTEMATHUYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  KUBOTHBIMHM:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBeeHueckue. OTINYMs YeI0BeKa OT KUBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3Ta U BTOPON CUTHAJIbHOMN
CUCTEMBI.

JBuxyume cuibl ((akTopbl) aHTPOIOTeHe3a: OMOJOTMYECKHE, COIHAJIbHBIE.
CooTHolieHrne OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaUU aHTPOIOreHe3a. ABCTPAIONUTEKH — IBYHOTHE TIPEIKH JHOEH.
UenoBek  ymenblii, TE€pBble  HM3rOTOBJIEHUA Opyaud Tpyna. Yenosek
MPSIMOXOJIAIIIMN ¥ TIEPBBIA BBIXOJA JIOoJel 3a mpenensl Adpukn. UYemoBek
reienpOeprekuii — oOmUMil MpeqoK HEeaHIepPTATbCKOTO YelIOBEKa M YellOBEKa
pazyMHoro. YenoBek HeaHAECPTAJbCKHI KakK BHUJ JIIOACH XOJOJHOTO KIJIHMMATA.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKUH 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

DOBOJIOLUS COBPEMEHHOTO 4YenoBeKa. EcCTecTBEHHBIH OTOOp B MOIMYJSALUAX
yenoBeka. MyTalMoHHBIN mpouecc U nonuMopdusm. IlomynsiiroHHbIe BOJHBI,
npeitd reHoB, Murpanus 1 «d(pPeKkT ocHOBaTEI B MOMYJIAIMIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. Ilomstue o pace. bombmme pacel:  eBponeougHas
(eBpaswmiickasi), aBCTpaJlo-HETpouAHAs  (SKBAaTOpHAlbHAs),  MOHTOJOUJHAS
(asmaTcko-aMepHKaHCcKas). Bpemss u myTu pacceieHMsl yeloBeKa MO IUIaHETe.
EnunctBo  uyenmoBeueckux pac. HayuHas  HecOCTOSATENBHOCTh — pacu3Mma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHUSAM OKpYXKarolleil cpeibl.
Bnusinue reorpadguueckoit cpensl U apeiipa reHoB Ha MOPQOIOTHIO U

(bU3HOIOTHIO YeToBeKa

DKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun 3xosnorun. CBsi3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metoaer skonoruu. IloneBeie HaOMOAEHUS. OKCHEPUMEHTHI B  JKOJOTHU:
OpUpoaHble U JabopaTopHble. MojenupoBaHUEe B 3KOJOTMU. MOHUTOPHUHT

OKPY’KAIOIIECH CpPeIbl: TIOKAIbHBIN, pETrHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (GaxkTopbl U 3aKOHOMEpHOcTH uX JeictBus. Kiaccuduxaums
AKOJIOTMYECKUX (AKTOpOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTPOIOTE€HHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3Kolorndeckux ¢akropos. [Ipasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue Qaktopsl. CBeT Kak sKonoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOIO CIHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIb
pacTeHM M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUTHajbHas poOJib CBETA.
DOoTONEPUOAU3M.

Temneparypa kak »3kosiorndeckui ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3msl. [1oMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9konormdeckwit  (paktop. Ilpucmocobnenust pacrteHuit K
nojiJiep>kaHnio BogHOro Oananca. Kiaccudukaiusi pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucrnocobaenus >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3JYIIHAs, IOYBEHHas,
rnyOuHHAas  MOJNOYBCHHAs, BHYTPUOpPraHM3MeHHas. DOU3MKO-XMMHYECKHE
0COOEHHOCTH cpel OOWTaHUs OpraHu3MoOB. lIpucmocoOiieHUs OpPraHu3MOB K
JKU3HU B Pa3HBIX cpefax.

buonorudeckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOUHBIE Y TOIUYHBIE
put™Mbl. IIpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBUI
AKHU3HU.

Kuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (opme. KuzHeHHBIE
(bopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOHoHTBI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnyeckue Qaxkrtopbl. Bumbl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, cuMOMO03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aWMOJICHCTBUS  (Tonmdueckwe, (opuueckue, (¢dadOpuyeckue). 3HAYCHUE
OMOTHYECKMX B3aUMOJCHCTBUHA Ui CYLIECTBOBAHHUS OpraHU3MOB B cpeje

00UTaHHA. HpI/IHHI/IH KOHKYPCHTHOI'O HCKIIFOYCHUA

7.3

DKOJIOTUYECKHE XapaKTCPUCTUKU MOITYJIAIHNHN. HOHy.TIHI_[I/IH KaKk OHOoJIOrnyYecKas

cucrema. Posib HEOHOPOIHOCTH Cpelibl, (PU3UUECKUX 0apbepOoB U OCOOCHHOCTEH




Oouonoruu BUJIOB B (POPMHUPOBAHHH MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISAIUH.
OcHOBHbIE TOKa3aTeNu MOMYJSLHUU: YUCIEHHOCTh, MJIOTHOCTb, BO3pAacTHas M
MOJIOBAsI  CTPYKTYypa, pOXKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTb,
MHTpaLHS.

Dkosornueckasi CTpykrypa mnonyisnuu. OIleHKa YUCICHHOCTH TOIMYJISIUH.
JlnHaMKKa NOMyJISILMKA U €€ peryysanus. bUoTudecKkui MOTEHUHal MOILYJISALHHN.
MogaenupoBanue JMHAMUKU —Tmonyssinud.  KpuBble pocTa  YHMCIEHHOCTH
nonyisanui. Kpusbie BbIKUBaHUS. Perysiiuss 4MCIEHHOCTH TOMYJISIUNA: POJIb
(GakToOpoB, 3aBUCSAMIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJOTUYCCKUE
cTpateruu BUIOB (r- u K-cTparerun).

[TonsiTne 00 »KoJOTMYECKOW HUINE BUAa. MecTooOutanue. MHoroMepHas
Mojaenb 3Kkonorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOJI0rHMYECKON
Hu. [loTeHnanbHas 1 peaau3oBaHHAS HUIIIH.

Bun kak cucrema nomynsiuil. Apeanbl BHUJIOB. Buasl M MX KU3HEHHbIE
CTpaTeruud.  3aKOHOMEPHOCTHM  TOBEIECHMS W MWUIpPAlMil  KUBOTHBIX.

brnonornyeckue nHBa3NH JYy>KCPOAHBIX BUJ0B

7.4

CoobOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OuoIreHo3e. DJKocHcTeMa Kak OTKpbiTag cucrema (A.Jx.
Tencnu). DPyHKIHOHATBHBIE OJIOKM OPTaHU3MOB B JKOCUCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHU. Tpoduyeckue Lemd U CEeTH.
AlGuoTtnueckue 00ku dKocucTeM. [1ouBBI M Wbl B 3KOCHCTeMaX. Kpyrosopot
BEILIECTB U MMOTOK YHEPTUU B IKOCUCTEME.

OcHOBHbBIE TOKa3aTeNM IKOCUCTEMBbI. buoMacca u mpoaykuus. DKOJIOTHUECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHble 3akOHOMEpPHBIE CMEHBI COOOIIeCTB — cyKueccud. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPONOTEHHBIE BO3ICHCTBHUS Ha
cykueccuu. Knnmakcaoe coo6iectBo. buopasnoobpasue u moiHora KpyroBopoTa
BEIIIECTB — OCHOBA YCTONYNBOCTH COOOIIIECTB.

[IpupoaHbpie SKOCHCTEMBI. AHTPOINOIE€HHBIE 3KOCUCTEMBIL. ATPOIKOCHCTEMA.
ArpotieHo3s. Paznuuus Mmexay aHTPOIIOT€HHBIMH U PUPOIHBIMU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas diaopa u
¢dayna. CuHaHTponu3anus ropoJckoil payHsl. bruonornueckoe U X03siiiCTBEHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepenoc sHeprum M BEUIECTB MEXKIY CMEKHBIMU SKOCUCTEMAMH. Y CTOMYUBOCTh
OpPraHM3MOB, TMOMYJSIUI ¥ OSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buocepa — oOmemnanerapHas o6Oojgouka 3emid, TAE€ CYIMECTBYET WU




cyliecTBoBasia kH3Hb. YueHue B.M. Bepnaackoro o Omocdepe. Obnactu
6uocdepsl u €€ coctas. Kuoe BeriecTBo 6Mochepbl U ero (PyHKIUH.
3aKOHOMEPHOCTH cymiecTBoBaHUS Ouocheprl. OcobeHHOCTH Ouochepsl Kak
mI00aNbHOM ~ dKocucTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOreOXMMHYECKHME LHMKIBI (yriepona, as3ora).
PutmuvHOCTS siBIeHMIT B Onocdepe.

3onanbHOCTE OMoOchepbl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJpA,
XBOWHBIC JIeca, CMEIIAHHBIE W IIHPOKOJIIMCTBCHHBIC Jieca, CTEINH, CaBaHHEI,
MYCTBIHU, TPOIMYECKHE JIeca, BBICOKOTOPhs. Kiumar, pacTHUTENbHBIH W
JKUBOTHBIN MUpP OOMOB CYIITH.

CtpykTypa U (QYHKIHS XUBBIX CHCTEM, OIIEHKAa X PECypCHOr0 MOTEHIMAla U

o6unochepHbIx QyHKINUN

7.6

DKoJIOrMuecKre KpU3uchl U UX MpUurHbl. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3sHEeHUE BO3MYIIHON cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJAHOU CPEIb.
Oxpana BoaHBIX pecypcoB. Pa3pymienne mouBbl. OXxpaHa MOYBEHHBIX PECYpPCOB.
M3MeHeHue KiIuMara.

AHTpOIIOTEHHOE BO3JEMCTBUE HA PACTUTENBHBIM W KUBOTHBIM Mup. OxpaHa
pPacTUTENIFHOTO ¥ YKMBOTHOTO MHUpa. OCHOBHBIE NPUHIUITEI OXPAaHBI TPUPOIBIL.
Kpacubie knuru. Ocobo oxpansemble mnpuponnsie Tepputopun (OOIIT).
Borannueckue caapl U 300JI0THYECKHE MTAPKU.

OcCHOBHbIE MPHUHIMIIBI YCTOWYMBOIO Pa3BUTHUSI YEJIOBEUECTBA U TMPUPOIbL.
PanmonaneHoe  NpUpOJONOIB30BAaHME U COXpaHEHHE  OMOJIOrMYECKOIo

pa3zHooOpaszus 3eMiu




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
* Enunoe conepkanue ooiiero oopasoBanus. Metouueckue MaTepualsl. -

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bubnuoreka nudpoBoro 06pa3oBaTeILHOrO KOHTEHTA -

https://urok.apkpro.ru/

* Poccuiickas anekTpoHHas mkoja - https://resh.edu.ru/subject/5/

* SIKnacc - uudgpoBoit oOpazoBaTeabHbIN pecypc s IIKO -

https://www.yaklass.ru/

* MocKoBCKas 3JIeKTpOHHAasI IIKoJa - https://uchebnik.mos.ru/main
* [Inardopma ans npoeaeruss Onumnuan u KypcoB «OIUMIIMYM) -
https://olimpium.ru/

* [Toptan «O6pazoBapuym» - https://obr.nd.ru/
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