MNOSICHUTEJIBHAS 3AIIUCKA

[Iporpamma no yuebHoMy mpenmery «buonorus» (manee - Ouosiorus) Ha
YpOBHE cpeaHero odmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEeHUH (enepanbHoil paboyeil MporpaMMbl BOCITUTAHUS.

Cornacno mnonoxkenusm PI'OC COO mnpodunbHble y4yeOHBIE MPEAMETHI,
n3ydaeMble Ha YIrJIyOJE€HHOM YpOBHE, SIBJIAIOTCS crocoOoM auddepeHuunanuu
oOydeHHUsI Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs M MPU3BAHBI OOECIICUUTH
IPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpEeIHUM OOLIUM, CpPEAHHUM
npodeccuoHaIbHbIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxAblid U3 3TUX
y4eOHBIX TPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE pPEIICHUE
o0pa3oBaTebHbIX, BOCIUTATEIbHBIX W Pa3BUBAIOIIMX 3a/lady, CBA3aHHBIX C
npodopueHTalueil 00y4yarmuxcsi U CTUMYJIUPOBAHUEM HHTEpPEca K KOHKPETHOM
00JIaCTH HAy4YHOT'O 3HAHMS, CBSI3aHHOTO C OHMOJIOTHEH, MEAUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CHOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHOMYy mpeamery «buomorusi» Haér mpeacraBlieHHE O
Hend W 3a7avax u3ydeHus ydeOHoro mpenmera «buomorus» Ha yriayOnéHHOM
YpOBHE, OINpEEIsIET 00s13aTeNbHOE (MHBAPUAHTHOE) TPEAMETHOE CO/IEPKaHUE, €T0
CTPYKTYpUpOBAaHHME IO pa3feiaM M TeMaM, paclpeleieHue Mo Kiaccam,
PEKOMEHAYET IMOCIEN0BATEIbHOCTh M3y4eHUs Y4eOHOro marepuaiga ¢ y4E€ToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEM oOydaromuxcsi. B mporpamme mno Owuosioruu
pealn30BaH MPUHLMI MPEEMCTBEHHOCTH C H3yYE€HHEM OHOJOTHUM Ha YpOBHE
OCHOBHOTrOo  obmiero oOpa3oBaHus, Omarojaps YeMy MPOCMaTpUBAETCS
HAIpPaBJICHHOCTh HA  TMOCJEAYIollee pa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTMYECKOTO0 MBIIUJICHUS, TMPEACTABICHUM O 37A0pOBOM o0pa3e XKHW3HHU, Ha
BOCIIUTAHHE OEpEeKHOTO0 OTHOIICHUS K OKpyXKarollel mNpupoaHoil cpere. B
nporpaMMe Mo OWOJIOTMM TakXke IMOKa3aHbl BO3MOXKHOCTH Y4eOHOro MpeameTa
«buonorusi» B peamuzauuu TpeboBanuii GI'OC COO Kk mIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pe3yJbTaraM OOydYeHHS U B
(GbopMHUPOBAaHUM OCHOBHBIX BHJIOB y4E€OHO-TO3HABATEIHLHOU JIESATEIbHOCTH
o0y4arImuXcsi MO OCBOCHUIO COJEpKaHUS OUOJOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHero o01iero oopa3oBaHusl.

VYyeOnbiii npeameTr «buonorus» Ha ypoBHE CpeAaHEro olimiero o0pa3oBaHuUs
3aBepuIaeT OuoJoruyeckoe oOpa3oBaHME B WIIKOJIE M OPUEHTUPOBAaH Ha
paciidpeHue u yriyOJieHue 3HaHui oOydaromMXcs O KMBOM MPHUPOJIE, OCHOBAX



MOJIEKYJISIDHOM M KJIETOYHOM OMOJOruM, 3MOPUOIOTMM U OHOJOTUU Pa3BUTHS,
TeHETHUKH, CEJIEKIINN, ONOTEXHOIOT MU, YBOJIOLIMOHHOTO YY€HHUS U SKOJIOTHH.

Nzyuyenne yuyeOHoro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIUMXCS K IMOCIEAYIOIIEMY IOJyYEHUIO
OMOJIOTUYECKOr0  O0pa3oBaHMsi B  By3aX M OpraHU3alUsX  CpPEIHEro
npodeccuoHaabHOro oopazoBanusi. OCHOBY €ro CoJep)KaHHsl COCTaBISET CUCTEMaA
OMOJIOTUYECKUX  3HAHUM, TMOJIYYEHHBIX TMpPU HU3y4YEHUH  OOydaroUMMUCs
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX DPa3AesiOB OMOJOTMU Ha YPOBHE OCHOBHOIO
obmiero obpaszoBanusi, B 10—11 kjaccax 3Tu 3HaHUA TOJy4YarOT pa3Butue. Tak,
paciiupeHbl ¥ YIriIyOJIeHbl OMOJIOTMYECKHE 3HAHUS O pACTEHUSX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YesJoBeKa, OOMIMX 3aKOHOMEPHOCTAX >KHU3HHU,
JOIOJIHUTENIbHO BKJIIOUEHBI OMOJIOTUYECKUE CBEJICHUS TPUKJIIAJHOTO U IIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJI MOCIETYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanus OWOJOrMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, IMOJIYYEHHBIMH OOYyYalOIIUMUCA TPU H3YyUYECHUH
(bU3NKH, XUMUH, Teorpapuu U MaTeMaTUKH.

CrpykTypa mnporpaMmbl 1o ydeOHOMy mpeametry "buosjorus" otpaxaer
CUCTEMHO-YPOBHEBBI W 3BOJIIOIMOHHBIA MOAXOAbl K H3YYEHUIO OHOJIOTHH.
CornacHO UM, M3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS )KUBBIX
CUCTEM PAa3HOI0 YPOBHS OpraHU3alliH, 3BOJIOLUH OPraHUYECKOro MUpa Ha 3emie,
COXpaHEHMs] OMOJOrM4eckoro paszHooOpaszus 1uiaHersl. Tak, B 10 kmacce
M3Y4aloTCsl OCHOBBI MOJIEKYJISPHOM W KJIETOYHOM OWOJIOTMU, 3MOPUOJIOTUU U
OMOJIOTMM pPa3BUTHSI, TEHETUKU M CEJIEKIUU, OMOTEXHOJIOTMM U CHUHTETUYECKOU
OMOJIOTHH, AaKTYAJIU3UPYIOTCS 3HAHHUS OOy4YaroImMXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, ¢usnonoruu yenaoBeka. B 11 kiacce wW3ydarOTCs 3BOJIOIMOHHOE
yYeHHE, OCHOBBI SKOJIOTHH U y4eHHe 0 buocdepe.

VYyebnbiii  npeamer  «buonorusi»  mpu3BaH ~ 00ECMEYUTH  OCBOCHHE
00y4yarmMUMHCS OUOJIOTHYECKUX TEOPH U 3aKOHOB, UJIeH, TIPUHIIMIIOB U TIPABUI,
JIeKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUPa, 3HAHUH O
CTPOEHUH, MHOr000pa3uu MU OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MONYJIALNH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCS HAYYHBIX JTOCTH)KEHHSIX, COBPEMEHHBIX
MCCIIEIOBAHUAX B OUOJIOTUH, IPUKJIAIHBIX aCTIEKTaX OUOJOTHMYEeCKUX 3HaHUM. J1is
pa3BUTUSL U TOMAJIEPKAHUSI HMHTEpeca OO0ydarolmuxcsi K OWOJOTMU Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO Marepuaia B COACP>KaHUU MPOTPaMMBbl
1o OMOJIOTUU TIPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAaHOBJIEHUS M Pa3BUTHS
TOM WM HMHOM 00JIacTU OMOJIOTHM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEeKHBIX
YU€HBIX B pellIEeHNE BaXXHEHIINX OMOJIOIrMUECKUX U AKOJIOTMYECKUX MPOOIIEM.

[lenb nzydyenus yuebnoro npenmera «buosiorus» Ha yriy0i€HHOM ypOBHE —
OBJIaJIcHUE  OOy4aloIMMUCS 3HAHUSMHU O  CTPYKTYPHO-(PYHKIIMOHAJILHON



OpraHu3alluy JKMBBIX CHCTEM Pa3HOr0 paHra U MpUOOpEeTeHHE YMEHUM
MCIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU HMHTEpECa K OMpPEeNeNEHHONW 001acTH
npodeccuoHaIbHOM JesATeTbHOCTH, CBA3aHHOM ¢ Ouosorued, wim K BbIOOPY
y4eOHOr0 3aBeICHUS 1151 TPOJIOKEHUST OMOJIOTHYECKOr0 00pa3oBaHusl.

Hoctwxenue uend u3ydeHuss ydeOHoro mnpenmera «buomorus» Ha
yriyOJ€HHOM ypOBHE 00€CIeUrBAETCs PEIIEHUEM CIIEAYIOIIMX 3a/1ay:

OCBOEHHE OOYUYAIOIIMMUCS CHUCTEMbl OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHIEMIHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUIaX, COCTABJISAIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MUPA; O
CTPOEHUH, MHOT0O0pa3uu M OCOOEHHOCTSIX OHOJIOrMYEeCKHX cucTeM (KJIETKa,
OpraHu3M, NOMyJIALHs, BU, OUOreoreHo3, ouocdepa); 0 BIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCJIEAOBAHUAX B OMOJIOTHY;

O3HAKOMJICHHE OOYYalolUXCAd C METOJlaMH MO3HAHUSI >KUBOM MPUPOJIBI:
UCCIIEI0OBATEILCKUMU  METOJaMU OUOJOTMYECKUX HayK (MOJEKYJISpHOM U
KJIETOYHOM OHOJIOTMH, HMOPHUOJIOTMM U OHOJOTUU pa3BUTHS, TEHETUKU U
CEJICKIINN, OWOTEXHOJOTMH W CHHTETHYECKOW OMOJOTHH, TaJICOHTOJIOTHH,
DKOJIOTHH);  METOJaMH  CaMOCTOATENHLHOTO  MPOBEACHUS  OMOJOTHYECKUX
WCCICIOBAaHUM B JlabopaTopun u B mpupojie (HabmogeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTMPOBAHNUE);

OBJIaJicHHE OOYYalOIUMHCS YMEHHSIMHU: CAMOCTOSITEIbHO  HAXOJUTh,
aHaJIM3UPOBAaTh MU HCIOJIH30BaTh OMOJOTMUYECKYI0 HH(POPMAIMIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTUEH M CHMBOJMKOMN; YCTaHaBIMBAaTh CBA3b MEXAY
pa3BUTHEM OWOJOTUM ¥ COIHAIbHO-)KOHOMHUYECKHUMHU ¥  JKOJOTUYECKUMU
npoOieMaM YeJIOBEYECTBA; OLCHWBATHh IOCIEACTBUS CBOCH NEATEIHHOCTH 10
OTHOIICHHUIO K OKPYXKaloIIed NPUPOIHON cpene, COOCTBEHHOMY 3/0POBBIO U
3MIOPOBBI0  OKPYXKAIOIUX JIIOJIel; OOOCHOBBIBaTH W COOJIIOIATH  MEpHI
npodUIaKTUKH MHPEKIMOHHBIX 3a00eBaHui, MpaBuUiia MOBEICHUS B MPUPOAE U
obecrnieyeHusi 0€30MaCHOCTU COOCTBEHHOW >KM3HENEATEILHOCTH B UpPE3BhIUANHBIX
CUTyallMsiX MPUPOAHOTO M  TEXHOIEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpPEMEHHbIE HayYHBIC OTKPBITUS B 00J1aCTU OUOJIOTHH;

pa3BUTHE Y 00YYaIOIIMXCS MHTEUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH
B IMpOIECcCe 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSIMU M COBPEMEHHBIMU
UCCIICIOBAHUAMM B OWOJIOTHM, pEIIaeMbIMU €10 MpolJieMaMu, METOAO0JIOTHEH
OHOJIOTUYECKOTO UCCJIeI0BaHMUS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX
MCCJIEIOBAaHUMN, pelleHusl OMOIOTMYECKUX 3a/1ad, MOJEIMPOBAHUS OMOJIOIHYECKUX
00BEKTOB U MIPOLIECCOB;

BOCITUTAHHUE Yy O0YYAIOIIUXCS IIEHHOCTHOI'O OTHOIIEHUS K KUBOM MPUPOJIE B
L[EJIOM U K OTJEJIbHBIM €€ 00bEeKTaM U SIBJIEHUSIM; (POpMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOW TPaMOTHOCTH, OOIIEeH KyJIbTyphl TIOBEICHUS B MPUPOJC;
WHTErpallii €CTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTreHre  OOYJaIOMMUMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
MPUPOJIONOJIB30BaHUM (COOJIOJICHUE TMPaBUJ TMOBEACHUS B MPUPOJE, OXPaHBI
BHUJIOB, DKOCHCTEM, Orocdephl), COXpaHEHUH COOCTBEHHOI'O 30POBbSI U 310POBbS
OKpyXarommx Jojed (coOmromeHuss Mep NpodUIAKTUKU — 3a00J€BaHUA,
oOecrieueHre OE30MaCHOCTH JKU3HEIEITCIPHOCTH B YPE3BBIYAWHBIX CHUTYaIUAX
MPUPOJHOTO M  TEXHOTGHHOI'0 XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUI U YMEHUN B MMOBCEIHEBHON KU3HU;

CO3JaHMEe  YCIOBUW  JUIS  OCO3HAHHOTO  BbIOOpa  OOyYarOIIUMUCS
VHJIUBUYaTbHOU oOpa3oBaTebHON TPaeKTOpUH, CIOCOOCTBYIOIIIEH
nocjienywiemMy MnpodhecCHOHAIBHOMY CaMOOMPEACIICHHIO, B COOTBETCTBUU C
WHJMBU1yaJIbHBIMUA UHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO011iee 4KMCIIO YacoOB, OTBEJICHHBIX HA M3YyUYECHHE OMOJIOTMU Ha YIIIyOJIECHHOM
YpOBHE CpeiHero obmiero oopa3zoBanms, cocrapiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezelno), B 11 kitacce — 102 vaca (3 yaca B HeZe0).

OT6op opraHuzanMoHHBIX (GOPM, METOAOB U CPEICTB OOy4YEHHUS] OMOIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIU(PUKH €ro COAECp)KaHUS W HAMpaBICHHOCTH Ha
MPOJIOJDKCHUE  OMOJIOTHYECKOr0  O0pa3oBaHUSI B OpPraHM3alUsAX CPEITHETO
po¢dh€CCHOHAILHOTO 1 BBICIIIET0 00pa30BaHMS.

O0s3aTeNbHBIM YCIOBHUEM MPHU 0O0YYEHUHM OMOJIOTHH Ha YyIiyOJIEHHOM YPOBHE
ABJISIETCSl MPOBEJIEHHE JAaO0OpaTOPHBIX M MpakTUueckux pabor. Takxke ydactue
00y4aroNMXCcs B BBIMOJHEHUU MPOCKTHBIX U Y4E€OHO-HCCIEA0BATEILCKUX PadoT,
TEMaTUKa KOTOPBIX ONpEACNSIeTCS YYUTEJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOJAHBIX YCIOBUH.



COJEPKAHUE OBYUEHUSA
10 KVIACC

ConepxaHnue mporpaMmsl, BBLACICHHOE KYPCUBOM, HE BXOIHUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrectauuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpeMeHHas Omonorusi — KOMIUJIEKCHas: Hayka. KpaTkast uctopust pa3BuTuUs
Ouosornu.  buonornyeckue Hayku M HM3y4yaeMble ~HMH  IPOOJIEMBI.
@dyHaMEeHTaJdbHbIE, MPUKIAAHBIE M IIOMCKOBBIE HAay4YHbIE UCCIEAOBAaHUSA B
OMOJIOTHH.

3HaueHue Ouojoruu B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYIHOM
kaptunbl mupa. [Ipodeccun, cBs3zaHHble ¢ Ouosiorued. 3HaueHHe OHOJIOTHU B
MPAKTUYECKON JIeATENbHOCTH 4YeJOBEKAa: MEAMUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPaHEe MPUPO/IBL.

JlemoHCcTpanuun

[Toprpersr: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun,
VY. I'apsen, I'. Mengens, B. 1. Bepnanckuu, U. 11. [Tanos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, [[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpel U cxeMbl: «CBsi3b OMOJIOTMU C JIPYrMMH Haykamuy», «Cucrema
OMOJIOTUUECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX H3yUeHHE

Kuppie cuctembl Kak mnpeaMer u3ydeHus Ouomoruu. CBOWCTBA JKHUBBIX
CUCTEM: €IWHCTBO XUMHYECKOTO COCTaBa, JIUCKPETHOCTb U LEJIOCTHOCTD,
CIIO)KHOCTb M YIOPSJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3allus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid SKUBBIX CHUCTEM: MOJEKYJAPHBIM, KJIETOUYHBIH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISALMOHHO-BUI0BOMH, AKOCHUCTEMHBII
(buoreoneHoTu4yeckuii), Omochepupiii. IIporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHbIE MpU3HAKU XUBOro. Ku3Hb Kak (opma CyIIecTBOBAHUS
Marepuu. Hayku, nzydaroiye *uBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpTraHU3alIUH.

N3yuenue xkuBbIX cucteM. Metonsl Ouonmorunueckoil Hayku. HaGmrogenue,
M3MEPEHHE, SKCIIEPUMEHT, CUCTEMaTh3anus, MetaaHanus. [[IoHsTre o 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOM. IlnanmpoBanme »skcnepumenra. I[locranoBka wu
npoBepka runore3. HyneBas rumores3a. [loHsitue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3dopoc B Oumonormyeckux naHHbIX. OIl€HKa JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpuuMHBI HCKaXKEHHS pe3ynbTaToB JKcnepumeHTa. [lonsTue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmumbel u cxembl: «OCHOBHBIE TIPU3HAKU JKHU3HWY», «buomornueckue
cucteMbl», «CBoOHCTBa JKMBOM Marepum», «YPOBHM OpraHMU3alUU KUBOU
npupoas», «CTpoeHHEe >KMUBOTHOM KIETKW», «TKaHU >XUBOTHBIX», «CHUCTEMBbI
OpraHoOB 4YeJIOBEYECKOro opranusmay, «buoreorenos», «buochepa», «Metoabl
M3Y4YEHUS KUBOU PUPOIBI».

O6opynoBanue:  jgabopaTopHOe  OOOpyJAOBaHME  JJs  IPOBEICHHS
HaOJTIOICHUM, U3MEPEHU M, SKCIIEPUMEHTOB.

IlpakTnyeckas padora «Vcnonb30BaHWE PA3JIUYHBIX METOJIOB IpPHU
M3YYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTKu

Knerka — cTpykTypHO-QYHKIIMOHANIbHAS €IuMHUIIA >KuUBoro. Hcropus
oTkpbiTus KieTku. PaboTwl P. I'yka, A. Jleenryka. Knerounas teopus (T. 11IBans,
M. Ilnetinen, P. BupxoB). OcHOBHBIC IOJIO)KEHHUS COBPEMEHHOM KJIETOYHOM
TEOPHHU.

Meroasl  MOJIGKYJISApPHOW M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIUS,
xpomarorpadus, 37eKTpodope3, METOA MEUeHbIX aToMOB, AuddepeHInaIbHOe
HeHTpUuQyrupoBanue, KyIbTUBUPOBAHUE KIETOK. M3yueHue ¢hurcuposanHvlx
K1emok. DNEKTpOHHass MUKpockonus. Kougokanenas mukpockonus. Bumanvnoe
(npusxcusHeHHoe) uzyyenue Kiemox.

JleMoHCcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIsann, M. Ineiinen, P. Bupxos, K. M.
bap.

Tabnuipbl U cxembl: «CBETOBOM MHUKPOCKOM», «IIEKTPOHHBIA MHUKPOCKOID,
«Hcropust pa3BUTUS METOLOB MUKPOCKOITUI .

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOMNpenaparbl pacTUTEIIbHBIX,
KUBOTHBIX U OaKTepHaTbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue MeETOAOB KIETOYHON OHOJIOTHUH
(xpomatorpadus, snekrpodope3, muddepeHnraATBbHOE HEeHTPUPYTUPOBAHUE,
[I1IP)».

Tema 4. XuMu4eckasi opranu3anusi KJIeTKH

XUMHYECKUNA COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma m €€ pomp Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAHUU
KJIETKH, TEIUIOperysuuu. MuHepadbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKast
poJib. POoib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJETKU. buonornueckne mnoauMepsl. benku.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OenKkoBoW MoJieKyibl. [lepBuuHas
CTPYKTypa OejKa, TenTu]Has CBsI3b. BTopuuHas, TpeTUyHas, YeTBEPTUYHAS
CTpykTypbl. J[lenarypanusa. CBoiictBa OenkoB. Kraccudukamus Oenkos.
buonoruueckue Qynkiuu 6enkoB. Ilpuonoi.



VYraeBoabl. MoHOCaxapuabl, AMCAXapubl, OJIUTOCaXapuabl U MOJUCAXaPUIbL.
O6mmii miraH cTpoeHus U (U3UKO-XMMHYECKUE CBOWCTBA  YTIJIEBOJOB.
buonornueckue QPyHKIIUU YTIIEBOIOB.

Jlunuael. 'unpodunsHo-ruapodoOHbIe cBOMcTBA. Kiaccudukaius 1umnuios.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, cTepouabl. buonornueckue QyHKIuM
aunuoB. O61Me cBocTBAa OMOJOTMUYECKUX MeMOpaH — TeKy4eCTh, CITOCOOHOCTh K
caMO3aMbIKaHU IO, IOy POHUIIAEMOCTb.

Hyxnennosie kuciorel. JTHK n PHK. CrpoeHue HYKIEHMHOBBIX KHCIHOT.
Hyxneotunsl. Ilpunmun kommiuementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoitHas cnupanb. MectoHaxoxaenue u ouonorndyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne Monekynsl AT®. Makposprudueckue cBsizu B Mosiekyine ATO.
buonornueckue pynkuuu AT®. BoccraHoBiIeHHBIE NEPEHOCUUKU, UX PYHKIIUH B
Kinetke. [Ipyeue Hykneozuompugpocpamer (HT®). CexenupoBanue J[HK.
Memoowbl cenomuru, mpancKpunmoMuKu, NPOMeoMuKuU.

CtpykTypHasi Ouosorusi: OMOXUMUYECKHE U OMO(PU3HUECKHE HCCIEeIOBAHUS
cocTaBa M TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisiekyn. Mooenupogarue
cmpyKmypusl U QyHKYUuti 6UOMOIEKYI U UX KOMAIIeKcos. KomnviomepHuitl ousaiin u
opeanudecKuil cunmes 6UOMONEKYI U UX HeNnPUPOOHLIX AHANO0208.

JleMoHCcTpanuu

[Toptpetsi: JI. Tlonunr, Ix. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®pankiun,
®. Caurep, C. IIpy3unep.

Huarpammel:  «PacrnipeneneHne XUMHUYECKHX JJIEMEHTOB B  HEKHBOMU
npupoe», «Pacnpenenenue XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabnuuer n cxemsl: «llepuoamueckas TabnMila XUMHYECKHX JIIEMEHTOBY,
«CTpoeHne MOJIEKYyJbl BOJbI», «BemiecTBa B cocTaBe opraHu3zMoB», «CTpoeHue
MOJICKYNBI  Oenka», «CTPyKTypbl O€NKOBOM MOJEKybl», «CTpOCHHE MOJEKYI
yrieBogoB», «CTpoeHue MoyeKkynl JunuaoB», «HyKIenHOBBIE KHUCIOTHI»,
«Ctpoenue monekynsl ATO».

O6opynoBanue: XuMU4ecKas ocyzaa u o0opy1oBaHue.

JlaGopaTopHasi padora «O0Hapyx)eHHe OCIKOB ¢ MOMOIIBIO Ka4eCTBEHHBIX
peakun.

JlabopaTopnass  pabGora  «lcciemoBaHWe ~ HYKIEMHOBBIX  KHCJIOT,
BBIJICTICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema S. CTtpoeHue n pyHKINH KIETKH

Tunbl KJIETOK: DJyKapuoTUUecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAIBHBIE 00pa30BaHUS KIIETKH.



CtpoeHnue nmpokapuoTudeckoi kieTku. Knerounas crenka 6akTepuid u apxen.
OCOOEHHOCTH CTpPOEHUSA TeTepoTpodHO U aBTOTPOPHON MPOKAPUOTHYECKUX
KJIETOK. MecTO U pojib IPOKApUOT B OUOIEHO3aX.

Crtpoenue u b yHKIIMOHUPOBaHUE YKAPUOTHUYECKOM KJIETKH.
[lnazmatuueckass MemOpana (mazmanemma). CTpykTypa IUIa3MaTHUYeCKOM
MeMOpaHbl. TpaHCHOPT BEHIECTB Yepe3 MIa3MaTUYECKyr0 MeMOpaHy: MacCUBHBIN
(nuddy3mus, obneruénnas auddysus), aKTUBHBIA (MEPBUUHBIA M BTOPUUHBIN
aKTUBHBIN TpaHcnopt). [lomynpoHuriaemocts MemOpanbl. Pabota HaTpwmii-
KaJIMEBOT0 Hacoca. DHAOLUMTO3: MUHOLUUTO3, ¢arouutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa u GyHKIIMH KJIETOYHOU CTEHKHU pacTeHU, TpuOOB.

Huromna3zma. [urozons. Lutockener. J[BuxxkeHue uuromnasmbel. OpraHouibl
kieTku. OpHoMeMOpaHHBIE OPraHOWbl KJIETKU: DSHJAOIIa3MaTU4yecKasi CeTh
(BIIC), anmmapar I'onbaku, JTU30COMBI, UX CTpoeHHE U (PpyHKuMHU. B3auMocBs3b
OJTHOMEMOpAHHBIX OpPraHouAOB KieTKH. CTpoeHHEe T'PaHYJISPHOrO PETHUKYIyMma.
Mexanuszm nanpaenenus oenkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX  MeMOpaH. ['maakuili  (arpaHyfgpHBIN)  SHAONIA3MAaTUYECKHIA
petukynym. Cekperopras GpyHkius anmnaparta ['onbmkn. Moougurayus benxos 6
annapame I'onvoocu. Copmuposxa 6enkos 6 annapame [ onvoxcu. Tpancmopt
BEUIECTB B KJIETKE. Bakyoymm pacturtenbHbIX KieToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWJBl  KJIETKH:  MUTOXOHJIPUHU,  IUIACTHUBL
Ilpoucxoocoenue mumoxonoputi u niacmud. Cumobuoezenes (K.C. Mepeockosckuil,
JI. Mapaeynuc). Ctpoenrie U (GyHKIUU MHUTOXOHIApUN M mnactul. llepBuunsie,
BTOPUYHBIE W  CIOXKHbIE  TJIacTUAbl  (QOTOCHHTE3UPYIOIIUX  AYKApHUOT.
XJIOpOIUTACThI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIINX PACTCHUH.

HememOpannbie opranounpl kieTku CtpoeHne U (PyHKIIMH HEMEMOpPaHHBIX
OpraHOUI0B KJICTKH. PuGocompr. IIpomedsxcymounvle Quramenmeol.
MuxkpodunameHTsl. AxkmuHosvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
Axmunogvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. Kierounsrit
neHtp. CTpoeHHEe U JBUXKEHUE JKT'YTUKOB M pecHUYEK. MHUKpOTpyOOUKHU
nuToriasmel.  Llentpuons. benku, accoyuupoeanmvie ¢ MukpoguiameHmamu u
Muxpompyoouxamu. Momopnvie 6enxu.

Anpo. OGonouka sigpa, XpOMaTHH, KapuoIlia3mMa, SJPBIIIKU, UX CTPOCHUE U
bynkuun. SAnepHsiii 6enkoBbld MaTpuKc. I[IpoCcTpaHCTBEHHOE pPaCIOIOKEHHE
XpoMOcOoM B HHTepdazHOM siape. IDyxpomamur u 2eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. Jlunamuxa s0epHoi obonouku 6 mumo3se. AHoepHuviil
Mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK IYKapUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JleMmoHCcTpanuu



[Toprpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabnuupl u cxembl: «CTpoeHHE 3SYKapHOTHUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENnbHOM  KiIeTKm», «CrpoeHue
MHUTOXOHJPUNY, «SAapo», «CTpoeHne MpOKapuoOTUIECKON KIIETKNY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPONpENnaparbl pPacTUTENbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpenaparhbl 0aKTepUATbHBIX KIETOK.

JlaGopatopHas padora «l3yyeHune CTpPO€HUS KIETOK Pa3JIMYHBIX
OpraHUu3MOBY.

IIpakTnuyeckas padora «/3yueHne cBONCTB KIETOYHOW MEMOpPaHBI».

JlabopaTopHas pabora «JVccinenoBanue niasmMonu3a M JIEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

I[IpakTuyeckass padora «U3yuenwe  JBHKEHUS  IUTONJIA3Mbl B
PaCTUTENBHBIX KJIETKAX).

Tema 6. O0OMeH BelecTB M NPeBpallleHMe JHEPIUU B KJIeTKe

AccUMUTISAIUA U AUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnbel oOMeHa
BEILIECTB: aBTOTPO(DHBIN U reTepoTpodHBIA. YdacTue KUCIOpoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe oOecrieueHre KIeTku: mnpepamieane ATD B
OOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakuid KJIECTOYHOTO
Merabonu3ma. DEepMEHTBl, WX CTPOCHHE, CBOWCTBA U MEXaHWU3M JEHCTBHUS.
KodepmenTel. OTtnnuns GpepMEHTOB OT HEOPraHMYECKUX KaTain3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IMuHbIX (PaKTOPOB.

[lepBUYHBIM CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DoTocuHTE3.
AHOKcuceHHblll U OKcueeHHwlil Gomocunme3 y oaxkmepuii. Ceemocoduparowjue
nucMeHmol U NUCMEHMbl PeakyuonHo2o yeumpa. Poiab XJIOpOMiIacToB B Mpouecce
dotocunTeza. CBeToBas u TeMHoBas (azpl. Pomoodvixanue, Cs., Cp. u CAM-munuvl
Gpomocunmesa. IlpoaykTuBHOCTh (oTOCHMHTE3a. BnusHue pa3nuyHbiX (HaKTOPOB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XeMOCHUHTES. Pa3noobpasue OPraHu3MOB-XEMOCUHTETUKOB:
HUTpUPHUIMpPYIOIIUE OaKTepHH, >KeIe300aKTepHH, CepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HAUCHUE XEMOCHHTE3a.

AHaspobHbie opranu3mbl. Buael Opoxkenus. IIpoaykTel OpoxkeHUs U HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’poOHbIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30yAUTEIHN OOJIE3HEH.

AspobHbIe OpraHu3MBl. Orarnsl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN dTaIl. [ TMKOIN3 — OECKUCIOPOIHOE PACIIEIIEHUE TITFOKO3BI.

bruonornueckoe OKMCIEHUE, WM KIETOYHOE AbIXaHWe. POIb MUTOXOHIpUN B
npoueccax Ouosnorudyeckoro okuciaeHus. Lukmmueckue peakiuu. OKUCIUTENBHOE
dbochopunmupoBanue. IHepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonuou AT®-cunmasel. [lpeumyniecTBa a’poOHOTO MYTH
oOMEHa BelIeCTB Mepe]l aHadpOoOHBIM. I(PPEKTUBHOCTH IHEPTETUIECKOT0 OOMEHA.

JleMoHCTpanuu

[Toprpetsr: [Jx. Ilpuctmu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «DoTtocuHTE3)», «IHEpreTUUecKkuii ooMen», «brnocunres
oenkay», «CTpoeHue GpepMeHTa, « XeMOCHHTE3.

O6opynoBanue: CBETOBOW MHUKPOCKOI, 00OpYyAOBaHUE JJIsI TIPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENnapaToB.

JlaGopaTtopHas  padora «l3yuyeHue  KATAIUTUYECKONM  aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl UM KaTalas3bl)y.

JladbopaTtopHass paGora «l3yueHue (epMEHTATUBHOIO paCHICTUICHUS
MEPOKCH/Ia BOJOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mporeccoB (OTOCHMHTE3a H
XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE MIPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencreeHHasi HHGpOpMAaNUs U Peaju3anus e€é B KJIeTKe

Peakiuu MarpuyHoro cunresa. [IpyHIIMI KOMIUIEMEHTAPHOCTH B pEaKIUAX
MaTpPUYHOTO cuHTe3a. Peanusanus HacnencTBeHHon mHpopmaiuu. ['eHeTnyeckuit
KOJ, ero cBoicrBa. TpaHckpunuus — wMarpuuHblii cuHTe3 PHK. Ilpunuunmns
TPAHCKPUIIIIUU: KOMILUIEMEHTAPHOCTh, AHTUIMAPAJICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hekooupyrowue PHK.

Tpancusiius u e€ tanbl. Yyactue TpancnoptHsix PHK B GnocunTese Oenka.
VYcnoBuss O6uocunTesa Oenka. KogupoBanwe amuuokucior. Pons pubocom B
OnocuHTe3e Oenka.

Cospemennvie npeocmagnenus o cmpoenuu 2eHog. OpraHu3alus reHoMa y
MPOKAPUOT W JYKApHOT. Perynsmus akTUBHOCTH T'€HOB Yy Mpokapuor. I'mmoresa
orepona (®. XKakob, XK. Mano). Moaekynsiprvie Mexanuzmvl IKCNPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomsi eeHos. Perynsius oOMeHHBIX
MPOLECCOB B KjeTke. KileTouHblii romeocTas.

Bupychl — HeksieTouHble (OpMBI XKU3HU U 00HUraTHbie napa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbIll YUK
JIHK-cooeporcawux supycos, PHK-cooepocawux e6upycos, obaxmepuoghazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychsie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pacteHuil. CIINI, COVID-
19, conmanbHbIe U MEIUITUHCKUE TPOOJIEMBI.

buoungopmamura: unmeepayusa u ananuz 6oavwux maccugos («bigdatar)
CMPYKMYpHbIX Ouoso2uteckux oaunuvix. Hanomexnonoeuu 6 buonocuu u meouyure.
Ilpoepammupyemuole pynxyuu 6enxos. Cnocobvt 00cmasKu 1eKapcms.



JleMoHCTpanuu

[Toprpetsr: H. K. Konbuos, /1. Y. IBanoBCcKkui.

Tabnuipl u cxembl: «buocunte3 Oenkay, «['enetnueckuit koay, «Bupyce,
«baktepuodarn.

IIpakTnyeckas padora «Co3nanue MOJIENIA BUPYCa».

Tema 8. /KuzHeHHBbII LUK KJIETKH

Knerounsnii muki, ero mepuoisl u perymsanus. WHrepdasza u MUTO3.
OcobeHHOCTH TIpoIleccoB, MpoTekaromux B uHTepdaze. IlonaroroBka KIETKH K
nenenuto.  I[lpecunrernueckuit  (MOCTMUTOTHUYECKUM), CHHTETHYECKUU |
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) EPHOIb HHTEP(DA3bI.

Marpuunslii cunte3 JHK — perummkanus. Ilpunuuner perumkanun JIHK:
KOMIIJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTHUNAPAJICIbHOCTb.
Mexanusm pennukanuu JHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TemoMepasa. XPOMOCOMHBIH Ha0Op KIETKH — KapuoTum. JIUIIIOMAHBIA W
rariouIHbll  HaOopel  xpoMocoM. [‘omonormunbie Xxpomocombl. I[losnoBbie
XPOMOCOMBI.

Henenne knetkn — wMuTo3. CTaguM MHUTO3a W TPOUCXOASAIIME B HHUX
npouecchl. Tumbl muto3a. KapuoknHe3 U HUTOKWMHE3. bHONIOrMyeckoe 3HadyeHUe
MHTO3a.

Perynsuus mutoTnueckoro nukia kietku. [Iporpammupyemas KieTodyHas
ru0esnp — arnomnTo3.

Kinerounoe sigpo, xpomocombl, (pyHKUIHMOHAlIbHasi TeHOMUKA. MexaHuzmol
nponughepayuu, ouggepenyuposku, cmapenusi u euberu kiemok. «L{ugposas
K1emKkay — buoungopmamuyeckue Mooeau QYHKYUOHUPOBAHUS KIIeMKU.

JlemoHCcTpanuun

Tabmumbl 1 cxeMbl: «OKU3HEHHBIM MUK KIETKH», «Murtos», «CTpoeHue
xpomocomy, «Permmmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenapaThl: «MUTO3 B KJIETKax
KOpEIIIKa JTYKa.

JlaGopaTtopHas  paGora  «lM3yuyeHMe  XpOMOCOM  Ha  TOTOBBIX
MHKpOIpenaparax».

JladbopaTopHas padora «HabmtoneHrne MuTO3a B KJIE€TKaX KOHYMKA KOPEIKa
Jyka (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Ctpoenune n pyHKuMH OPraHu3MoB

buonorunueckoe pazHooOpasue OPraHu3MOB. O HOKJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbl.

OcoOEHHOCTH ~ CTPOEHUSI UM KU3HEACITEIbHOCTH  OJTHOKJIETOYHBIX
opranu3moB. baktepun, apxew, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOYHBIC
BOZOPOCIIH, Apyrue npotuctsl. KogoHuanbHble OpraHUu3MBbl.



B3anmocCBsI3p yacTeii MHOTOKJIETOUYHOTO OpraHu3ma. TKaHW, OpraHbl H
cuctembl opranoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanm pacteHui. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaresbHasd,
MOKPOBHAsA, MPOBOASAIIAsl, OCHOBHas, MexaHW4yeckas. OCOOEHHOCTH CTPOCHHS,
GyHKIMI 1 pacnofioKeHusl TKaHel B OpraHax pacTeHUH.

TkaHu >)KMBOTHBIX M 4Y€JIOBEKA. THIBI )KMBOTHBIX TKAHEW: SMUTEIUAIbHAS,
COCIMHUTENbHAS, MbIlIeUHas, HepBHasg. OCOOEHHOCTH CTpPOCHUS, (QYHKIHU H
pacIoyoXeHUsl TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKaA.

Opranbel. BereraruBHble M T€HEpATHBHBIE OpraHbl pacTeHui. Opransl U
CUCTEMBI OPraHOB )KMBOTHBIX U YenoBeka. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3zMoB. Kapkac pacrenuii. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxkHblii M BHYTpeHHUM ckener. CTpoeHue u
TUIBI COETUHEHUS KOCTEM.

JIBr>keHrne  OpraHu3MoB.  [[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00MNIHOEe, KT'YyTHKOBOE, PECHUYHOE. /[BM)KEHME MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBl M HACTUU. J[BM)KEHME MHOIOKJIETOYHBIX JKUBOTHBIX M YEJOBEKa:
MblliegHas cucrema. Pediekc. CkeseTHbIE MBIIIIBI M UX padoTa.

[Iutanne opranusmoB. lloryomenue BOJBL,  YIJIEKHCIOrO Ta3a W
MHHEpaJIbHBIX BEUICCTB pacTeHUsMU. [IuTaHue >KUBOTHBIX. BHYTpUIOJIOCTHOE U
BHYTPHUKJIETOYHOE MNUIIeBapeHue. [IuTaHne NO3BOHOYHBIX >KUBOTHBIX. OTaenbl
MUIIECBAPUTEIBHOrO TpakTa. [lumeBaputensHble kene3bl. llumeBapurenbHas
CUCTEMA YEIOBEKa.

Jpixanue oprann3MoB. J{pixanue pactenuid. [{pixanue xuBoTHbIX. duddy3us
ra3oB yepe3 MOBEPXHOCTh KIIEeTKU. KoxkHoe npixanue. JlpixareapHas MOBEPXHOCTD.
XKabepHoe u nérouHoe npixanue. J[pIxaHue MO3BOHOUYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHHE CTPOCHMSI JIETKUX TO3BOHOYHBIX >KMBOTHBIX.
JlpixatenbHasi cucTteMa 4YeaoBeka. MexaHu3M BEHTHUJSLMM JIETKUX Yy NTUIl U
MJICKOTIUTAIONUX. Perynsanus apixanus. J(pixaTeapHbie 00BEMBI.

TpaHcropT BELIECTB Yy OpPraHuW3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropt BemecTB y XUBOTHbIX. KpoBeHocHas cucreMa W €€ OpraHbl.
KpoBeHocHast cucrema TO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl MU KpoBb. Kpyrum xpoBooOpaleHus. DBOJIOIUOHHBIC
YCJIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBbI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepAaua u e€ perysisaums.

Beinenenne y opranu3moB. Beigenenwe y pacreHuil. Beigenenwe y
KUBOTHBIX. CokparurenbHble Bakyosd. Opranbl BbljaelieHUs. DuiabTpanus,
CeKpelrsi 1 00paTHOE BCAChIBAHME KaK MEXaHH3Mbl paOOThl OPraHOB BhIACICHUS.
CBs13p MOJIOCTH TEJIa C KPOBEHOCHOW M BBIIEIUTEIBLHOW cUCTEMaMU. Beiaenenue y



MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. CtpoeHne u GyHKIMOHHUPOBAHUE
Hedpona. O6pazoBaHUE MOUHU Y YETOBEKA.

3ammra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CIopsl
OakTepuid W WHUCTHl TPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX PaCTEHH.
Kyrukyna. Cpeactsa nacCUBHOM U XUMUYECKOMN 3a1UThl. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpPOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Ooneszned. MMmyHHas cuctema denoBeka. KieTouHblii u
I'YMOpPAJIbHBIT MMMYHUTET. BpoXIEHHBIN U TpUOOPETEHHBIN crenuduyeckuii
UMMYHUTET. Teopusi KIOHAIbHO-CeNeKTUBHOro ummyHnurera (IL. Opmux, ®. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETbI OpraHu3MoB. Poiib BpOxAEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BAHUM.

Paszgpaxumocts U perymsauus |y opranusmon. Pasznpaxkumocts y
OJHOKJIETOYHBIX Opranu3moB. Takcucbel. Pasznpaxumocts u perymsauus y
pacteHnil. POCTOBbIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u peduekTopHas peryiasuus y JKUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIIONMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KMBOTHBIX. OTAEJBI TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduekc u
peduextopHas nyra. bezyciioBHbIe U yCI0BHbBIE pe(IICKCHI.

['ymopanibHast perynsiuus U 3HAOKPUHHAs CUCTEMa XUBOTHBIX M YEJIOBEKA.
JKenespl JHAOKPUHHOM CHUCTEMBl W HMX TOPMOHBI. JleiicTBUE TOPMOHOB.
B3auMocBsi3b HEpPBHOM U SHIOKpUHHOW cucTteM. [‘mnoranamo-runodu3zapHas
cucrema.

JleMoHCcTpanuun

[Toprper: U. 11. ITaBinos.

Tabmuuel ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUYHBIE
Bojopocan», «bakrepun», «llpocreiimme», «Opranbl LBETKOBBIX PaCTEHUI,
«CucreMbl OpPraHoB II03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacreHuit», «KopHeBble cucrems», «CTpoeHue creliis»,
«CTpoeHHE JHUCTOBOM IUIACTUHKNW», «TKaHM MKUBOTHBIX», «CKEIET 4eIOBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrteMa», «/lpIxareinbHas

CHUCTEMaY, «HepBHas CHUCTEMAY, «Koxay, «MpIeunas CHUCTEMA,
«BpimenurenbHas cucteMay, «IHIOKpUHHAS cuctemMay, «CTpOCHHE MBIIIIBIY,
«Mmmynuter»,  «KumeyHomonocTHbie»,  «(CxeMa  NUTaHUS  PACTCHHINY,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMUBOTHBIX», «CTpOE€HHE TUIPBDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue H0KIAEBOro uepps», «HepBHas
cucrema peiO», «HepBHas cucrema narymku», «HepBHas  cucrtema
npecMmblkatouxcs»,  «HepBHas  cucrema  ntun», «HepBHas — cucrtema
MIeKonuTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpEnaparbl OXHOKJIECTOUHBIX
OpraHu3MOB, MHUKpPOINpENaparbl TKAaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUICKIIMU
HACEKOMBIX, UTJIOKOXKUX, JKUBBIE IK3EMIUISIPI KOMHATHBIX PACcTeHH, repdapuu
pacTeHUN pa3HbIX OTIENOB, BIAXHBIE MpPENaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIMO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000OpyI0BaHKE JI IEMOHCTPAIIMU TTOYBEHHOI'0 U BO3AYIIHOTO MTUTAHUSI PACTEHUM,
pacilernyieHus Kpaxmasua U OelIKoB MoJ1 JeiicTBuEeM (PepMEeHTOB, 000py10BaHUE IS
JEMOHCTpAIMU OIBITOB MO U3MEPEHUIO KU3HEHHONW EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX ABUKEHUN, MOJIEJIM TOJIOBHOTO MO3Ta Pa3JIMYHbBIX KUBOTHBIX.

JlabopaTopHas padora «3yyeHne TkaHel pacTEHUID.

JlaGopaTopHas padora «/3yueHue TKaHel )KMBOTHBIX).

JlaGopaTopHas padora «/3yueHue opraHnoB LIBETKOBOT'O PACTECHHUS».

Tema 10. PasMHOKeHHe M PA3BUTHE OPTaHU3MOB

@opMbl Pa3MHOKEHHSI OPraHW3MOB: Oecrojoe (BKJIOuYas BEreTaTUBHOE) U
noioBoe. Buael  Oecnonoro  pa3MHOXEHHS:  [OYKOBAHUE, CHOPYJISALMS,
(dbparmMeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. llonoBeie kiaeTku, uiau ramersl. Meios. Craauu
Meio3a. [loBegenne xpomocom B Meio3e. Kpoccunrosep. buosornueckuii cMbICIT
Melo3a W TIOJIOBOrO mporecca. Menlo3 M €ro Mecro B KU3HEHHOM LHKJIE
OpTraHU3MOB.

[Ipen3apoapimieBoe pazputne. ['amerorenes y UBOTHbBIX. [10710BBIE KENE3HI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CriepmaTorene3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe W AMOPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. (CrocoObl
OILIOZIOTBOPEHMUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuayansHOe pa3BUTHE OPTaHU3MOB (OHTOTreHe3). DMOPHOIIOTUS — HAayKa
O pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2nagHblX NPoobIEM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeeneza. Ctanuu >MOpUOTeHE3a
KUBOTHBIX (Ha mpuMmepe Jsrymku). JpoOnenue. Tumsl  apoOieHwus.
Jlemepmunupoeannoe u HedepmuHuposannoe OpobaeHue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJCHUS MIIEKOMUTAONINX. 3apOJbIIIEBhIC JIMCTKU
(racTpyisiiust). 3aKiiajka OpraHoB U TKaHEW M3 3apObIIIeBbIX JIUCTKOB. B3anMHoe
BIUSHHUE YaCTell pa3BUBAIONIETOCSd 3apojbilia (3MOpHOHATIbHAS WHIYKIIUSA).
3akiiaika TIUIaHA CTPOEHMS JKMBOTHOIO Kak pe3yjabTaT HepapXUyeCcKHUX
B3aUMOJICHCTBUI TeHOB. BriusHue Ha >MOpHOHATIBHOE Pa3BUTHE PA3TUYHBIX
(baKkTOpPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButrue xuBOTHBIX. I[locTamOpuonanbubiii nepuoa. Ilpsamoe u
HenpsiMmoe pas3BuTHe. PaszButne ¢ Meramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX KMBOTHBIX. DBHONOrHYeckoe 3HAYEHUE MPSIMOr0 U HENPSIMOro



pa3BUTHS, X PaACIpPOCTpaHEHUE B Mpupojae. Tumbl pocTta XKUBOTHBIX. DAKTOPHI
PEryJsluA POCTA JKUBOTHBIX M 4yesioBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHSI
y )KMBOTHBIX U 4esioBeka. [lepuoabl oHTOreHe3a yeaoBeka. CTapeHne u CMepTh Kak
OMOJIOTHYECKUE TTPOIIECCHI.

PasmHoxxenue u passButue pacteHuiti. ['amerodutr u cmopodur. Meiio3 B
KU3HEHHOM 1uKJe pactenuil. OOpa3oBaHue cmop B Mpoliecce Meilo3a.
I'amerorene3 y pacreHuid. ONioAOTBOPEHUE U  PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoWHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3Mbl PETYJISILIMU OHTOIE€HE3a Y PACTEHHUI U KUBOTHBIX.

JleMoOHCTpanuu

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

Tabnuubl U cxembl: «BereratuBHOE pa3sMHOKEHHE», «THUMBI OECIOIOro
pa3sMHOXEHUS», «Pa3MHOXEHHE XJIaMUJIOMOHAAbD», «Pa3MHOMXEHHWE 3BIIIEHBI»,
«PazmHOXkeHUE TUAPB, «Meio3», «XpoMocoMbly, «['amerorenesy, «CTpoeHue
SULEKIETKH U crepMarto3onia», «OCHOBHBIE CTaauu OHTOreHeza», «lIpsmoe u
HenpsiIMOe pa3BuTue», «Pa3Burne wMailickoro xyka», «Pa3Butue capaHuny,
«Pa3Butne JSrymku», «JlBOMHOE OIIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHHIN,
«CTpoeHue CeMsiH OJHOAOJBHBIX U JBYJOJbHBIX pacTeHU», «KU3HEHHBIN LUK
MOPCKOW  KamycThl», <«OKW3HEHHBIM LUK Mxa», <«OKH3HEHHBIA  ITUKJI
MarnopOTHHUKA, «KU3HEHHBIN HUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl SUIEKIECTOK MU
CIIEpMATO30M0B, MOJIEIIb «LIMKII pa3BUTHS JIATYLIKN.

JlabopaTtopHasi padora «/M3ydueHune cTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenaparax».

IIpakTnyeckas padora «BbisiBIeHHE NPU3HAKOB CXOACTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKMBOTHBIX).

JlaGopaTtopHas pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIIMX
pacTEeHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS U pa3BUTUS TeHETUKHW Kak Hayku. PabGoter I
Menpens, I'. ne @pusza, T. Moprana. Posib 0T€4EeCTBEHHBIX YYEHBIX B Pa3BUTHUH
redetuku. Paborer H. K. KonwrioBa, H. 1. BaBunosa, A. H. beno3zepckoro, I". ]I.
Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHSITUS U CUMBOJIBL. ['OMOJIOTHUYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, aJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl JIMHUS, THOPUIBI, TEeHOTHUI, ()EHOTHIL.



OCHOBHBIC ~ METOJBl  TE€HETUKU:  TUOPUIOJIOTHYECKHUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUY €CKU .

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl 1 cxeMbl: «MeTobl TeHeTUKNY, « CXEMBI CKPEIIBaHU .

JladbopaTopHass paGora «J/Ipo3oduna Kak OOBEKT TE€HETHUECKUX
HCCJICIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBwlii 3akoH MeHaenss — 3aKoH
eAMHO00pa3us THOPUIOB TTepBoro nokosieHus. [IpaBuno gomuHupoBanus. Bropoii
3aKkOH MeHzaens — 3aKOH pacUISIUICHUs NpU3HAKoB. LlUTomormyeckue OCHOBBI
MOHOTHOPUHOTO CKpelnBaHus. [ uoTe3a YuCTOThl raMer.

AHanusupyroniee ckpemuBaHue. [I[pomMexyTOUHbIN XapakTep HacleOBaHUs.
Pacuiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenuBanue. TpeTuit 3akoH MeHenst — 3aKOH He3aBUCUMOTO
HAacJIeOBaHUsI  MPU3HAKOB. [uronoruueckue  OCHOBbI  JTUTHOPHUIAHOTO
CKpEILIMBAHMUS.

CuerienHoe HacienoBanue npusHakoB. Paborsl T. Moprana. CuerieHHOE
HACJIEOBAaHWE T'€HOB, HAPYIICHUE CLEIUVIEHUS MEXAYy TeHaMH. XPOMOCOMHAas
TE€OpHUs HACIEACTBEHHOCTH.

['enetnka mona. XpoOMOCOMHBIN MEXAHU3M ONPEICIICHUS Mo1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporaMmeTHbI moj. ['eHerndeckas
CTPYKTYpa IIOJIOBBIX XpoMOcoM. HaclienoBanne Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

['enHoTun kak uesioctHasa cucreMa. [meroTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbI aJulein3M. B3anMopelncTBuE HeEaUIEIbHBIX T'EHOB.
KommiiementapHocts. Onucras. [lonumepusi.

['eHeTHUECKHIT KOHTPOJIb PAa3BUTHUSl PACTEHUM, >KUBOTHBIX U 4YEJIOBEKa, a
Takke (U3UOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS U KOTHUTUBHBIX (DYHKITUH.
['eHeTnuecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO3IUH
— Tapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeTHueckue acreKThl KOHTPOJIS U
M3MEHEHUs HacJIeICTBEHHON HH(OpMaIKU B TOKOJEHUSX KJIETOK U OPraHU3MOB.

JleMoHCTpauuu

[Toprpetsr: I'. Menneins, T. Mopras.

Tabnuuel u cxembl: «llepBoiii u BTOpOIi 3akoHBI Mennens», « Tpetuil 3akon
Menpens», «AHanu3upyroumiee ckpeumuBanuey, «HemnomHoe AOMUHUPOBAHUEY,
«CuerJieHHOe HacleI0oBaHUE MPHU3HAKOB Yy Apo3oduisly, «['eHeTuka mosay,



«Kapuotun denoBeka», «Kapuorun npozodusb»y, «Kapuotun nTHIBY,
«MHOXKECTBEHHBIN aJlIeau3My, «B3anMoaencTBue reHoBY.

O6opynoBanue: MoJelb Ui JIEMOHCTpAllMM 3aKOHOB  €IMHOO0Opa3us
rUOpUIOB TEPBOTO TMOKOJIGHHS W PACIICIUICHHWs] TMPU3HAKOB, MOJENb IS
JEMOHCTpAIlMM 33aKOHA HE3aBUCUMOIrO HACJIEJAOBAaHMS MPU3HAKOB, MOJAEIbL IS
JEMOHCTpPAIMM CLUEIUIEHHOI'0 HACJlEeAOBaHMS MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKponpemnapart: «po3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y IPO30(DUITBD».

I[IpakTuueckass  pabGora  «/M3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(DUITBDY.

Tema 13. 3aK0HOMEPHOCTH H3MEHUYMBOCTH

B3aumogeiictBue reHotuna u cpeAbl npu  GopMuUpoBaHHU (EHOTHUIA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE MPU3HAKUA. Bub
M3MEHUYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHASI.

MonudukanuonHas HU3MEHYUBOCTh. Pomnb cpenbl B (OpMHUPOBaHUU
MoaupuKalMOHHOW M3MeH4YuBOCTH. Hopma peakumu mpuszHaka. BapuarimoHHBIN
psan u BapuanmoHHas kpuBas (B. HMoranncen). CpoiicTBa Moau(QUKAIIMOHHON
M3MEHYHBOCTH.

['eHoTHIIMUECKAsT N3MEHYMBOCTh. CBOMCTBA T€HOTUNINY €CKOW N3MEHUYMBOCTH.
Bunbl reHOTUINYECKON U3MEHYMBOCTH: KOMOWHATHBHAS, MYTallUOHHASI.

KomOuHatuBHas W3MEHUYMBOCTHL. MeH03 M TIOJOBOM TpOIECC — OCHOBA
KOMOWHATHUBHON U3MEHYUBOCTH. POJIb KOMOMHATUBHOM U3MEHUUBOCTH B CO3/IAHUU
TF€HETUYECKOro pa3Hoo0pa3us B Mpeeaax OJHOro BUA.

MyranuoHHass W3MEHYMBOCTh. BuUAbl MyTamui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHAYIUPOBAHHBIE MYTallMU. SnepHble U
nuroriazMaruyeckue myranuu. ComaTuyeckrue W MOJOBble MyTauuu. [IpuynHb
BO3BHUKHOBEHUs MyTauuii. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJIOTUYECKUX PIIO0B B
HaciencTBeHHor u3menunBocty (H.W. BaBunos). BHesaepHas u3MeHUHMBOCTH U
HACJIEICTBEHHOCTb.

OnuzceHemuka U INUSEHOMUKA, pPOJb  SNUSCHEMUYeCKUX ¢hakmopos 8
HAC1e008aHUU U USMEHYUBOCU (HEHOMUNUYECKUX NPUSHAKOS Y OP2SAHUSMOB.

JleMoHCTpauuu

[Toprpersr: I'. ne ®pus, B. Moranncen, H. 1. Basuios.

Tabmumbst u  cxembl: «Buasl wu3MeHunBOoCTHY», «MoaudukamoHHas
M3MEHYUBOCTH, «KombOuHaTruBHas M3MEHUYUBOCTDY, «Meiio3,
«OmnogoTBopeHuey, «I'enernueckue 3a00aeBaHMs YeIOBEKa», «BUabl MyTanuii».



O6GopynoBaHue: XUBbIE M repOapHbIC SK3EMIUISIPhI KOMHATHBIX PACTCHHH,
pucysku (pororpadun) KUBOTHBIX C Pa3TUIHBIMU BUJaMHU U3MEHUUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
Moau(UKAIIMOHHONW u3MeHuuBOCTH. [locTpoeHune BapualMOHHOrO psiga U
BAPUALIMOHHOU KPUBOWY.

I[IpakTuyeckas padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MHUKPOIIpEnapaTax)».

Tema 14. I'eHeTHKA Yei0BeKa

Kapuotun uenoBeka. MexayHapoaHas mporpaMma HMCCIEIOBaHUS T€HOMA
yenoBeKka.  MeTroabl  M3y4YeHHUs] TEHETMKM  4YEJOBEKAa:  T'€HEaJOrM4ecKui,
OJIM3HEIOBBIH, LATOT €HETUYECKUM, MOMYJISILMOHHO-CTATUCTUY €CKUM,
MOJIEKYJISIPHO-TEHETUY €CKU . CoBpeMeHHOe OmpeaeIeHNe F€HOTHUIA!
MIOJJHOTEHOMHOE CEKBEHUPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
I1I1P-anam3a. HacnencrBennsie 3a00eBanus 4eaoBeka. [ eHHbIE 1 XPOMOCOMHBIE
Oonie3HM 4esoBeKa. bolle3HM ¢ HAcleICTBEHHOM MpeApacHoiOKEHHOCTHIO.
3HaYeHHE MEIUIMHCKONW T€HETUKU B MPEJOTBPALICHUU U JICUEHUHU T'€HETHUYECKUX
3a00JeBaHMil uyesloBeKa. MeauKo-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
kieTku. [[oHATHE «TEeHEeTUYECKOro rpy3a». DTUYECKHE aCIEKThl UCCIEOBAaHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (aKTOpbl MOBBIIMIEHHONM UYYBCTBUTEJIHLHOCTH 4YEJIOBEKa K
bu3NUecKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpY»Karomiel cpeasl. ['eHeTnueckas
MPEAPACIIONIOKEHHOCTh YEJI0BEKA K MaTOJIOTHUSIM.

JleMoHCcTpanuun

Tabmuupbl u cxembl: «Kapuotun denoBeka», «MeToabl W3ydeHUs] TEHETUKHU
yesoBeKkay, «I eHernueckre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBIE€HNUE U AHAJIU3 POJOCIOBHOMN».

Tema 15. Cesiekuusi Oprann3mMoB

JomecTtukaiuss W CeleKIus. 3apOoXKICHUE CEJICKIMU W JIOMECTHKAIUU.
Yuenue H. W. BasunoBa o IleHTpax mNpOUCXOXIECHUSI W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponp celneknuu B CO3JaHUM COPTOB PACTEHH U TOPOJ
*KUBOTHBIX. CopT, mnopoaa, WmWITaMM. 3aKOH TOMOJOTHYECKUX PAIOB B
HacjeAacTBeHHoOM wm3MeHuuBoct H. WM. BaBuioBa, ero 3HadeHue JUId
CEJIEKIIMOHHOW Pa0OTHI.

Metoapl ceneKkuMoHHOW paboThl. McKyccTBEeHHBI OTOOp: MAacCOBBIM U
VH]IUBUYaIbHBIN. Drtansl KOMOMHAIIMOHHOM CEJIeKI1H. UcnbiTanue
npou3BoUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUNY C TIOMOIIBIO OIIEHKH
(dbeHoTuna noToMcTBa U 0TOOP MO reHOTUNY ¢ nomoinpio ananmsa JJHK.

HckyccTBEHHBIH ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOM  paboThI.
PagnannoHHBIM M1 XUMUYECKAM MYTareHe3 KaKk UCTOYHUK MYTAlUMUN Yy KYJbTYPHBIX



dopm opranusmoB. lcmnonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS U METO/OB
pexomOuHanTHbIX JJHK 11 mongydeHust ucxoJHOro Matepuaa Jisi CeJIeKIINH.

[Tonyuenue MOJIMILJIOUIOB. BuyTtpuBuaosas ruopuIn3aIus.
bnuskoponcTBeHHOe — ckpemuBaHue, WM MHOpuaAuHT.  HepoxactBeHHoe
CKpeliuBanue, win ayropuaur. ['erepo3uc u ero mpuuunbl. lcnosb3oBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuausanus. [Ipeomonenue Oecruionus
MEXBHJIOBBIX THOPHUIOB. J[OCTHXKEHUS CENEKIIMHA PACTCHUI U KUBOTHBIX. «3enéHas
DEBONIOYULY.

CoxpaHeHNEe U M3YYEHHUE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUN U
WX JUKUX  pOAMYEH IS  CO3JaHHMsl HOBBIX COPTOB W  TUOPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue
2eHemUYeCKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIIOBLIX HCUGOMHBIX
8 Yenax YIyuuleHus Cyuecmayiowux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEeHEeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aAHUl,
nepeoosvix uoell U NepCneKmuHbLX MexXHOL0U.

JleMmoHCTpanuu

[Toprpersi: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykbsinenko, b. JI. Actaypos, H. bopisoyr, /1. K. benses.

Tabnuipl u cxembl: «L{eHTpbI TPOUCXOKAECHUS K MHOT'000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJOTHYECKHX PSAOB B HACJIEACTBEHHOW H3MEHYHBOCTH,
«MeTtoapl cenexkunmny, «Otaanénnas rudpuauzanus», «Myrtarenesy.

JlaGopaTopHas padora «J3yueHue copToB KyJbTYPHBIX PACTEHUN U TTOPOJ
JOMAILHUX )KUBOTHBIX).

JlabopaTopHasi padora «/3yyeHrue METO0B CENEKIIUN PACTCHHUIN.

IIpakTuuyeckas padora «lIpuBuBka pacTeHU».

Ikekypeusi «OCHOBHBIE METOABI U JIOCTHDKEHHUSI CEJICKIIMM PACTCHUU U
KUBOTHBIX (Ha CEJICKI[MOHHYIO CTaHLHIO, IIJIEMEHH YO bepmy,
COPTOUCTIBITATENbHBIA Y4acCTOK, B TEIJIMYHOE XO35MCTBO, B JabopaTopuio
arpOyHUBEPCUTETA UJIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHO/I0rUsl U CHUHTETHYECKAs OHOJIOT Ul

OOBEKTHl, HCMOJB3yeMble B OMOTEXHOJOTMH, — KJIETOUYHBbIE W TKaHEBBIC
KYJIbTYpHI, MHKPOOPTraHU3MBlI, 150. XapaKTEPUCTHUKA. TpaguuuonHnas
OMOTEeXHOJOTUsA:  XJeOOMEeUeHUe, TOJYYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJenue. MukpoOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOMOIOTUYECKUX
texHosorui. [IponsBoacTBo 6eKa, aMUHOKUCIIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTUA M MHCTPYMEHTOB 1IEJICHAIIPABJICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TECHOMOB C 1I€JIbIO MOJY4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJZIEpIKAILMX HE BCTPEUAIOLIMECs B IPUPOJE OMOCUHTETUYECKUE ITYTH.



Knerounas wnHxkeHepus. MeTolbl KyJbTypbl KJIETOK M TKaHEW PaCTEHUU WU
K*UBOTHBIX. KpuobGanku. Comaruueckas THUOpUIU3ANUMA W COMATUYECKUM
smOpuorene3. lcnosib30BaHKWe TamjoOWAOB B CEJIEKIUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTpYKIMS
ANIEKJIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAIMU SIIEP KJIETOK.
Texnonocuu 0300p0o6IeHUsl, KYIbMUSUPOBAHUSL U  MUKPOKIOHAIbHOZO
DPA3MHOICEHUSL CEeNbCKOXO3AUCTNEEHHBIX KVIbMYD .

XpOMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA U
koHcTpyupoBanue pekomObunantusix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIoOCTH>KEHMST W TEPCIEKTUBBI  XPOMOCOMHOM W TE€HHOM  MHYKEHEPHUH.
DKOJIOTUYECKUE U ITUYECKUE TPOOJIeMbl TEHHON MHKEHEPUHU.

Menuuunckue Ouorexnonoruu. [locrrenomuas nuudposas menununa. [1IP-
TUAarHOCTUKAa. MeTaOOoJOMHBIM aHadu3, TEHOICHTPUYECKH aHaldu3 IpoTeoMa
YEeJI0BEKa Ul OLEHKU COCTOSHHUS €ro 340pOBbs. lcrosb30BaHME CTBOJIOBBIX
KJIeToK. TaprerHas Tepanusi paka. 3D-OuounkeHepust s pa3pabOTKu
(GyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3/1aHUsl KOMIIJIEKCHBIX
TKaHEeW coYeTaHWEeM TEXHOJOTHUH TPEXMEpHOro OmompuHTHHTA M ckaddonauHra
IUISL pELIEHUs 337124 ePCOHAIM3UPOBAHHON MEIUIIUHBI.

Co3anrie BEKTOPHBIX BaKIHUH C I€bI0 OOecredeHruss KOMOWHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycranoBieHue MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkunonuposanuss PHK-conepxanmx BUpPYCcOB, BBI3BIBAIOUIUX 0OCOOO OMAacHBIE
3a00JIeBaHUsl YEJIOBEKA U KUBOTHBIX.

JleMoHCcTpanuun

Tabnuipbl 1 cxemsl: «/crnoab30BaHUE MUKPOOPTaHU3MOB B IIPOMBIILIEHHOM
MPOU3BOJCTBEY, «KileTOuHast HHXKEHEePUs», «[ eHHass HHKEHEPUsD» .

JlabopaTopHas padora «l3yueHrue 00beKTOB OMOTEXHOJIOT UM,

IpakTnyeckas padora «llosyyeHrne MOIOUHOKUCIBIX TPOAYKTOBY.

Jkekypeusi «buorexHonorus — BaXHEHIIas NPOU3BOAUTENbHAS CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIIOTMYECKOE IMTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJIOLUOHHBIX MNPEICTABJICHUN B
Onosioruun

OpommounonHas Teopus Y. JlapBuna. Ilpeanocsuiku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U Hay4dHas aesTenbHocTh Y. JlapBruHa.

JIBrKymre cuibl 3BooIY BU10B 110 Y. /[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXXEHHUSI OpraHM3MOB, HACIEICTBEHHAas WM3MEHUMBOCTh, OOpnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmienue cunretTudeckod teopun spomonuu (CTD). Helirpanshas
teopus oHBomonuu. CoBpeMeHHass JBOJIOLMOHHAS  Ouosorus. 3HaueHHe
HBOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUpA.

JleMmoHCcTpanuu

[Toptpetsr: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Kroswe, Y. /lapsun, C. C. UetBepukos, W. W. llImaneraysen, Jx. Xongens, /. K.
benses.

Tabmumbelr u  cxembl: «Cucrema xuBod mnpupoasl (mo K. JluaHEr0)y,
«JlectHuna >kuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHUs
npucnocodsieHnit 'y pacteHuid u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapupyta nyremectBusa Y. lapsuna», «Haxonku Y. JapBunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl ronybeit», «MHoroo0pasue KyJlbTYpHBIX (opMm
KanmycTb», «[loposibl TOMaIIHUX JKUBOTHBIX», «CXemMa 00pa3oBaHMsI HOBBIX BUIOB
(mo Y. HapBuny)», «Cxema COOTHOUIEHUS JBIKYIIUX CHJI 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CAHTETUYECKOW TEOPUU IBOJIIOLIUN .

Tema 2. MUKpPO3IBOIIOLUSA U €€ Pe3yIbTaThl

[lonynauus Kak sneMeHTapHas eAuHHUIA 3BOJIOIUU. COBpEMEHHBIE METO/IbI
OLICHKA T€HETUYECKOro pa3zHooOpa3usi M CTPYKTYpbl mnomyisuuid. M3meHeHue
reHooHZa TOMYJSIUN KakK d3JEMEHTApHOE OHBOJIOIMOHHOE SIBICHHUE. 3aKOH
reHeTudeckoro paBHosecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOPbl (ABMXKYIIME CHUJIbI) SBOJIONUU. MyTanuoHHbBIN
npouecc. KomOunatuBHas u3MeH4uBOCTh. [lpeild reHoB — ciyvaiiHble
HEHAIIPaBJICHHbIE HW3MEHEHMS 4YacTOT ajielied B mnonyiasuuax. O@dekT
ocHOBaTeNsl. Jpgexkm oOymuirouno2o 2opaviuika. CHUdCeHUe 2eHemu4ecKo2o
pasznoobpasus: npuuunsl u creocmsus. llposenenue s¢hgpexma Opetigha 2enos 6
oonvuwiux u  manelx  nonyaayusx.  Mwurpanuu.  M3onsauud  nomysisinuic:
reorpaduueckas (MpOCTPaHCTBEHHAs ), OHoJIoTHYECKas (PENPOTYKTHBHAS).

EcrectBennslii oTO0p — HampaBisoomuid (aktop sBomouuud. Dopmel
€CTEeCTBEHHOro  OTOOpa:  ABWXKYIIUH, CTaOMIIM3UPYIOLIUN,  pa3pbIBalOIIUN
(nm3pynTuBHbIii). [lonoBoit orOop. Bo3HMKHOBEHHME M 3BOJIOLMS COLMAIBHOIO
MOBE/IEHUS )KUBOTHBIX.

[TpucnocoONEHHOCT,  OPraHU3MOB  KaK  Pe3ylbTaT  MHUKPO3BOJIOLMH.
Bo3nukHoBeHue — mpucnocoOJieHud y  opraHu3zMoB.  Apomopdo3sl U
uanoanantanuu. IlpuMepsl npucnocoO0IeHuil y opraHu3MoB: MOP(OIOrHuecKue,
¢busnonoruyeckue,  OMOXUMHUYECKHE,  MoBeneHYeckre.  OTHOCUTENBHOCTD
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u cTpykrypa. BumoobpasoBaHue Kak pe3yibTar
MUKpodBoJitoniuu. M3omsinus — kiaoueBod (aktop BupgooOpaszoBanusa. I[lytu u
CIIOCOOBI BH1000pa30BaHMUS: aJIoMmaTpUIECKOe (reorpaduueckoe),



CUMIIaTPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (moJyMIION AU3aLMs,
ruOpuan3zanus). JJMTeabHOCTb SBOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl GopMUPOBaHUS OMOJIOTUYECKOT0 Pa3HOOOpa3Hsl.

Ponb  sBoMOIIMOHHON Ouojoru B pa3pabOTKe HAayYHBIX METOJ0OB
COXpaHeHHUs OmopazHooOpazuss. MUKPOIBOIIONHS U KOIBOJIOIMS Mapa3uTOB U UX
X03s1eB. MexaHu3mbl GOPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHUKAM U CIOCOOBI
O0pBOBI C HEM.

JleMoHCTpauuu

[Toprpersr: C. C. YerBepukos, 3. Maiip.

Tabmunpl u cxembl: «MyTalMoHHas W3MEHUYUBOCTHY, «[lomynsimoHHas
CTPYKTypa Buna», «CxemMa nposiBiieHus 3akoHa Xapau—BaiinOepray, «J|Buxymiue
CWJIBl 3BOJIOIUNY, «DKOJOTHUECKass U30JSIUs MOMYJISAIUi CeBaHCKON (openuy,
«l'eorpaduueckast HW30JALUS  JIUCTBEHHUIIBI CHOUPCKOM ¥ JIMCTBEHHUIBI
naypckoity, «llonmynsiinoHHbIE BOJTHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JEHCTBUSL €CTECTBEHHOro ot10opay, «PopMmbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«HaycTpuaibHbIil MenaHu3m», «KuBble uckonaeMmsbie», «llokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka AKUBOTHBIX»,
«®Duznonornyeckue agantauuny, «lIpucnocoO0IEHHOCT, OpPraHu3MoOB U €€
OTHOCHUTENIbHOCTBY, «Kpurepuu Buna», «Bunbl-nBoiHukn», «CTpykTypa BUAa B
npupose», «Crnocobsl BumooOpa3zoBaHusy», «l'eorpaduueckoe BuA00OpazOBaHHE
TpEX BUJMOB JaHABIIEH», «DKOJOTHUYECKOE BUJI000PA30BAaHHUE BHJIOB CHHUID,
«Tonumnnounasl pacrennity, «KanyctHo-penednbiii TuOpum.

OOopyaoBaHue: repbapuu pacTeHUN, KOJUIEKIIMM HACEKOMBIX, Uyuelia MTHI] U
3BEepel ¢ TpUMEpaMU Pa3IMYHBIX MPUCTIOCOOJICHUHM, 4Yydesna MNTUI] U 3Bepei
pasHBIX BHJOB, TrepdapuuM pacTeHWid OJM3KUX BUIOB, O0pPa30BaBIIUXCS
Pa3IMYHBIMU CITIOCOOAMU.

JlabopaTopHasi pabora «BpIABICHHME W3MEHYHMBOCTH Yy OCOOEH OIHOTO
BUJIAY.

JladbopaTtopHass  paGora  «lIpucnocobiieHust  OpraHU3MOB U  HX
OTHOCHUTEJbHAS 11€JIECO00Pa3HOCTHY.

JladbopaTtopHas paGora «CpaBHeHHE BHJAOB MO MOP(POIOTHUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Borouus U eé pe3yJbTarhbl

Meroapl u3ydeHUS MaKpOAIBOJIONHUH. [laJIcOHTOIOTMUECKUE  METOBI
u3ydeHus oBomonuu. [lepexomnsie ¢GopMbl W (PUIOTCHETHUYECKUE  PSJIBI
OpraHu3MOB.

buoreorpaduueckue mMeronasl uzyueHus: sBoionuu. CpaBHeHue (uopsl u
(dayHbl MaTEepUKOB U OCTpPOBOB. bumoreorpaduyeckue oOnactu 3emnu. Bunpl-
DHJEMUKHU U PEJIUKTHI.



DOMOpUOIOTUYECKUE U CPABHUTEIHLHO-MOP(HOIOTHYECKUE METOIbI U3YUCHUS
IBOJIONMU. ['€HETUYECKUE MEXaHU3Mbl JBOJIOIMUA OHTOrE€HE3a U TOSBICHUS
ABOJIIOIMOHHBIX  HOBHIECTB. ['OMOJOTrMYHBIE W  AHAJIOTUYHBIE  OPraHBbI.
PynumenTapuble  opranbl M araBU3Mbl. ~ MOJEKYJISIPHO-TEHETHUYECKHUE,
OMOXMMHMUYECKHE UM  MaTeMaTUYeCKUe  METOJbl  M3Y4YEHHUS  DBOJIIOIUHU.
['omonoruunbie TeHbl. COBPEMEHHbIE METOJbl MOCTPOCHUS (PUIOTEHETHYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTAalIMH U BOJIIOIMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTU (TIpaBUIIa) ABOJIOUUU. [IpuHyun cmervl yHKYyuil.
HeobGparumocTs sBostonMu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JleMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, J. ['ekkensb.

Tabnuupbl 1 cxeMbl: «DUIOT€HETUUECKUN Psifl Jomaan», «ApXEeOnTEePUKCY,
«3Bepo3yOrie  smiepe»,  «Creromedansl»,  «PuHnoduts»,  «CeMeHHBIC
nanopoTHUKn», «buoreorpapuueckue 30HBI 3eMin», «/pelid KOHTHHEHTOBY,
«PemukTel»y, «HauanmpHble cTaguu SMOPHOHAIBLHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE ¥ AaHAJOTUYHBIE OpraHb», «PyIuMEHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeOBeKa M IMMMIIaH3e», «l1aBHBIC
HaIpaBJIeHUsI BONIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOIIUM.

O6opynoBaHue: KOJUIEKIHMH, TepOapuu, MYISDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJIEKIIMM HACEKOMBbIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 3eMuie

HayuHble rumore3sl NPOMCXOXKIECHUS >KU3HU Ha 3emiie. AOUOreHe3 u
nancnepMmusi. JloHaydHble TPEJCTaBICHUS O 3apOKACHUM KU3HU (KpEaIMOHU3M).
['unoTe3a MoCTOAHHOTO caMO3apOXKIEHHUA )KU3HU U €€ ONPOBEpKEHUE onbiTaMu O.
Penu, JI. Cnannannanu, JI. [acrepa. [Iporcxoxaenre )KU3HU U aCTPOOUOJIOT UL

OcHOBHBIE ATaIbl HEOpPraHU4EeCKOu 3BOJIIOLMH. [TInaneTapHas
(reonoruyeckasi) HBOJIONMS. XHUMHYECKas DBONIONUA. AOWOTCHHBIM CHHTE3
OpraHuueckux BemecTB u3 Heopranmueckux. OmbiTr C. Mumiepa u I'. IOpm.
OOpazoBanue mnoauMepoB u3 MoHoMmepoB. KoanepBarHas rumnore3a A. M.
Onapuna, runoresa nepBu4Horo Oynbona J[>x. Xonaelna, reHeTUYECKasi TUIOTe3a
I'. Ménmnepa. Pubosumbr (T. Yek) um rumoresa «vupa PHK» VY. T'mnGepra.
dopmupoBaHre MeMOpaH U BOSHUKHOBEHUE MTPOTOKJIETKH.

Uctopus 3emmm u MeToAsl €€ u3ydeHus. Vckomaemble OpraHU4ecKue
octarku. ['eoxponomorusi u e€ weronbl. OTHOCHUTENbHAs U a0COJIOTHAs
r€OXPOHOJOrHs. ['€0XpOHOIOrnuyecKas Kaja: 30Hbl, 3Pbl, IEPUOABL, STTOXH.



HavanpHble 3Tanbl opraHudeckod sBomtouuu. llosiBieHune u 3BorOIUSA
NEPBBIX KIETOK. DBOJIONUS MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTJIEHKN KaK aHaJOr MEepBbIX HAa 3emile COOOIIECTB.
Crpomaronutsl. [IpokapHOTHI U 3YKapHOTBHI.

[IpoucxoxaeHue 3ykapuot (CUMOUOTEeHE3). DBOTIOIHMOHHOE MTPOUCXOXKICHUE
BUpYCOB. [IpomcxoxkneHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl HBOJIONUHU BBICHIUX pacTeHuil. OCHOBHBIE apoMop(o3bI
pacrenuii. Bpixon pacreHnii Ha cymy. [losgBineHue CHOpOBBIX pacTeHUM U
3aBoeBaHne uMH cymM. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pacTeHuu.

OcCHOBHBIE 3Tanbl 3BOJIOLUUUA XKUBOTHOTO MHUpa. OCHOBHBIE apOMOpP(O3bI
KUBOTHBIX. Bennckas Qayna. KemOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. IlepBbie xopaoBble XUBOTHBIE. JKM3HE B BOJE. DBOIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenue ampuouit u pentuiauid. [lpoucxoxaeHne MIEKOMUTAIOMUX U
ntul. [lpuHnun ximrodeBoro apomopdosza. OcBoeHue OECMO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3BuTtne >xu3HM Ha 3emje IO dpaM M MEpUOoJIaM: apXeu, MPOTEepo30M,
najeo3or, Me3030M, KaifHo30i. OOmas  XapakTepucThka Kiaumara W
re0JIOTHYECKUX mpoueccoB. llosBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3oBaHHE: €ro yCI0BHUS U BIUSHUE HAa Ia30BbI COCTaB aTMOC(hEpHIL.

MaccoBbie BBIMUpaHUsI — 3KOJIOTMYECKHE KpU3UCHI Ipounuioro. [Ipuunssl n
CJIIEACTBHUSI MacCOBBIX BbIMHUpPAaHUN. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3HUC, €ro
ocobeHnHocTu. [Ipobiiema coxpanenust OnopasHooOpasus Ha 3 emiie.

CoBpeMeHHasi cucrteMa opraHmyeckoro mupa. IIpuHmuner kinaccuukanuu
opranu3moB. OCHOBHbBIE€ CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnannaunu, JI. Ilacrep, . 1. Meunuxkos, A. N.
Omnapumn, [[x. Xonneitn, I'. Ménnep, C. Muiiep, I'. FOpu.

Tabnuiet u cxembl: «Cxema omnbita @. Peany», «Cxema omnbita JI. [TacTepa mo
M3YyYECHHUIO caMo3apoxaeHus xuzHu», «Cxema ombita C. Mumnepa, I'. FOpwny»,
«JTampl  HEOPraHWMYECKOM  JBOMIOLUN»,  «['€oXpoHOIOrMYecKas  IIKajiay,
«HauanbHble 3Tanbl OpraHuyeckoil »Bomonum», «Cxema 00pa3zoBaHUs 3 YKApUOT
nyrém cuMmoOuorenesa», «Cucrema >XUBOM mnpuponab», «CTpoeHHe BUpPYCay,
«Apomopdossl  pacteHuit», «PuHHOPUTHY, «OIHOKIETOYHBIE BOIOPOCINY,
«MHoroxkJieTouHble  Bopopociny, «Mxu», «llanoporHukm», «IonoceMeHHbIE
pacrenusi», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimuey, «KuileyHOMONIOCTHBIEY,
«ITnockue YEepBUY, «HIIeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«ITpecmbikaromuecs», «lItuupy», «Maekonutawmue», «Pa3BuTue >KU3HU B
apXxeuckou ape», «Pa3BuTue )XU3HU B IIPOTEPO3OUCKON 3pe», «Pa3BuTue Ku3HU B
[1aJIE030UCKOU dpey, «Pa3BuTHe )XM3HU B ME3030UCKOU dpe», «Pa3BuTue )XU3HU B
KailH0301CKOM 3pe», «CoBpeMEeHHas CUCTEMa OPraHUYECKOTr0 MUPAY.

O6opynoBanue: TepOapuu pacTeHUH pPA3IWYHBIX OTACIOB, KOJUICKITUH
HAaCEKOMBIX, BJIQJKHbBIE MPEMapaThl )KUBOTHBIX, PAKOBUHBI MOJLIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKUBOTHBIX, Uy4ejla NTUIl U 3BEpeH,
KOJUICKIIMM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBbIX, MYJSKM OpraHu4ecKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHass sga0opatopHas pabdora «MogenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3yueHnro abMOreHHOro CHHTe3a OPraHMueCKUX COSTUHECHUN B
nepBUYHON aTMOCchepe».

JlaGopatopHas pabora «l3ydyeHHe M ONMCAHUE HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «M3yueHne 0COOEHHOCTEH CTPOCHUS pacTEHUU
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3ydueHue oCOOCHHOCTENW CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxokaeHne YeJ10BEKA — AHTPONOreHe3

Pazgensl u 3anaun anTpononoruv. MeToabpl aHTPONOJIOTHH.

CraHoBIE€HHE TPEACTABICHUA O MPOUCXOXKIEHUU YEIIOBEKA. PenurmosnHbie
BO33peHUs. COBpEMEHHBIE HAYYHbBIE TEOPUH.

Cxo0acTBO UenoBeka ¢ )KMBOTHBIMU. CHCTEMATUYECKOE MOJIOKECHUE YEIIOBEKA.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpP (OO HIECKHE, AMOPHOJIOTHIECKHE, (bu3H0JIOr0-OMOXUMHYECKHE,
noBeneHYeckre. OTINYUS YeloBeKa OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra U BTOPOW CHUTHAIBHOU
CUCTEMBI.

JIBrkymiue cuiibl ((hakTopbl) aHTPOMOTeHe3a: OMOJIOTHYECKUE, COLMAIbHBIC.
CooTHolieHre OMOJIOTMYECKUX U COITUATbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTaJMU aHTpoINoreHesza. PaHHue YenoBekooOpa3Hbie 00€3bsHBI
(TPOKOHCYIIBI) M PaHHHME TTOHTHBI — OOIIME MPEAKH YeIOBEKOOOpa3HbIX 00€3bsH U
J0JIel. ABCTPAIONUTEKA — JIBYHOTHE MPEAKHU JIIoAeH. UenoBeK yMeblid, IEpBbIE
W3TOTOBJICHUA OpyAuN TpyAa. UermoBeK NpsIMOXOISIIMNA U NEPBBIM BBIXO JIFOJEH
3a  mpenensl  Adpuxku. YemoBek relmensOeprckuii  —  0OmUNA  TIPEIOK
HEaHJepTaIbCKOr0 YEJOBEKA M 4YeJIOBEKa pa3yMHOro. UenoBek HeaHIepTallbCKU
KaKk BHUJI JIIOJIEN XOJOJHOrO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a Impenenamu Adpuku.
[TaneoreneTrka v NageoreH OMHKA.



DBOJIIOIUSL COBPEMEHHOr0 uenoBeka. EcTecTBeHHBIH OTOOpP B MOIMYJISIIUASIX
yesioBeka. MyTalMoHHBIM mpoiuecc U noauMopdusm. [lonmynsuuoHHbIE BOJIHBI,
npetid reHoB, Murpanus U «3(QpQPexkT ocHoBaTels» B MOMYJSIUIX COBPEMEHHOIO
YEeI0BEKa.

Yenoseueckue pacel. [loHatue o pace. bompmine pacel: €BpOINEOUIHAS
(eBpasuiickas),  aBCTpajo-HETpouAHas  (dPKBaTOpuajbHas),  MOHIOJOWJIHAS
(a3uarcko-amepuKkaHcKas). BpeMss u myTH paccesieHHsl 4esloBeKa IO TIUIaHETE.
EnunctBOo  denoBeweckux  pac. HaydHas  HECOCTOSITENBHOCTH  pacu3Mma.
[Ipucroco0JIeHHOCTh 4YeJOBEKa K pPa3HbIM YCIOBHSM OKPY)KalOled CpeJbl.
Bnusnue reorpaduueckoid cpenbl U aApedida reHoB Ha Mopdonoruo U
(bU3HOJIOTHIO YeTOBEKA.

MexaucuuiiiHapabple  MeToabl B (u3uyeckoir  (OMOIOTrHYECKOi)
AHTPONOJIOTHH.  ODBOJIIOIMOHHAs ~ AHTPOIOJIOTMS W TaJ€O0aHTPOIOJIOTUs
YEeJI0BECYECKUX MONyJSAUU. bHoconunanbHble MCCIETOBAaHUS MPUPOABI YEJIOBEKA.
HccnenoBanre KO3BOIIOIUN OMOJIOTUYECKOTO U COLIMAIBHOTO B YETIOBEKE.

JlemoHCcTpanuun

[Toptpetsi: Y. lapsuH, JI. Jluku, 4. 4. Poruackuii, M. M. I'epacumos.

Tabmuubl U cxembl: «MeToIbl aHTPONOJOTHIY», «[ 0JTOBHON MO3T UEOBEKAY,
«YenoBekoobpa3Hbie 00€3bsIHBI», «CKEIeT YelloBeKa W CKeJIeT IIUMITaH3ey,
«PyauMeHTHI U aTaBU3MBbDY, «/|BHXKYIIINE CHIIBI aHTPOIIOT€HE3a», «IBOJIOLIUOHHOE
IpPEBO  YEJIOBEKa», «ABCTpaJIONUATEK», «YemoBek  ymenblii», «YemoBek
NPpAMOXOAAIININY, «/leHucoBckuil yenoBek» «Heanaepranbipn», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITanbl IBOIIOLNHN YET0BEKa», «Pachl 4EITOBEKaY.

OOopynoBaHue: MYJS)KM  OKaMEHEJIOCTE, MpeIMETOB MaTepHalbHOM
KyJIbTYphl ~TIPEIKOB 4YelOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUA(OJIOTHUECKUMH ¥ OMOJMEHCKUMHU CHOKETaMU TIPOUCXOXKJICHMSI UEJIOBEKa,
dboTorpadum HaxOIOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOCIb
yepena 4ejoBE€Ka M ueperna IIMMIIaH3e, MOJEIb KHUCTH YelIOBeKa U KHUCTHU
IMMIIaH3€, MOAEIN TOPCa MPEAKOB YETOBEKA.

JladbopaTopHas padora «lV3yueHue oOCOOEHHOCTEH CTpPOCHUsS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHue 3K0JIOrHYECKUX aanTauid 4eI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aUMOOTHOLICHHUAX OPraHU3MOB U
HAJAOPraHU3MEHHBIX CHCTEM C OKPYKaKOIeH cpeaou

3apoxxJieHue U pa3BuTHE dKojoruu B Tpyaax A. ['ymbonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkenst, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
3K0JIOTUHU. CBSI3b 3KOJIOTHH C APYTUMHU HAYKaMU.



Meroast 3konorun. I[loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B SKOJIOTHH:
NpUpOJIHbIE U JlabopaTopHble. MopaenupoBaHue B HKOJOTHH. MOHUTOPUHT
OKpY>KaroIiel cpeibl: JIOKAJIbHBIN, PErHOHANBHBIN U TJI00aTbHBIN.

3HaueHUE OKOJOTMYECKMX 3HAHUM JUI1  YeJOBEKa. JKOJOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSA3€H YEJIOBEUECTBA C NpUponoil. PopMHUpOBaHUE
JKOJIOTUYECKOMN KYJIbTYPhI U KOJIOTMYECKON IPaMOTHOCTH HACEIICHHUSI.

JleMoHCTpauuu

[Toptpets: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencmu, B. H. Cykaués.

Tabnunbsl u cxembl: «Pasnensl skonoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CPEIbI».

JlabopaTopHasi pabora «3yuenue METOJIOB AKOJIOTHYECKUX
HCCIIEOBAHUIY.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okoyiorndeckue QaKTopbl U 3aKOHOMEPHOCTH UX AehctBusi. Kinaccudukanms
AKOJIOTUYECKUX (PAKTOPOB: adMOTHYECKHE, OMOTHYECKHE, aHTpONIOreHHble. O01ue
3aKOHOMEPHOCTHU JCUCTBUS dKoJorudeckux ¢aktopon. [IpaBuio munumyma (K.
Inpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTESHOOHMOHTHBIC
OpTraHU3MBl.

AlGuotnyeckue ¢daktopsl. CBeT Kak 3kojoruyeckuii Qaxrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CHEKTPA HAa OPraHU3MBbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHUM M JKMBOTHBIX II0 OTHOWIEHHIO K cBeTy. CHrHanbpHas poJib CBETA.
DOTONEPUOAU3M.

Temneparypa kak 3KoJioruueckuil (axtop. [leiicTBue TemIieparypbl Ha
opranu3Mmbl. IToMKUIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonoruueckuii ¢akrop. I[lpucnocobienusi pacreHuid K
noJiIep>kaHnio BojHOTro Oananca. Knaccudukanus pacTeHuil M0 OTHOLIEHUIO K
Bojie. [IprcnocoOieHust >)KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpensl oOWTaHUs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
rNyOMHHass  TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
OCOOEHHOCTU cpea obOuTaHusi opraHu3moB. IlpucnocoOneHuss OpraHu3MoB K
KU3HU B PA3HBIX CpEaax.

buonornueckue putmbl. BHemnne u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
rogu4yHble pUTMBL. [IpUcOCOOGIEHHOCTh, OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HMU.

Kuznennole Qopmbl opranuszmoB. [lonsitue o ku3HeHHOU (opme.
’Kusnenusnie popMbl pacTeHUM: 1epeBbs, KyCTAPHUKHU, KYCTAPHUUKHU, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
re0OUOHTHI, a3pOOMOHTEI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (bakTopHI. Bunsl OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMON03 u ero ¢opmel. [lapasutusm, koomnepanus,
MYyTyaJin3M, KOMMEHCcaIU3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, (opuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJICUCTBUN I CYIIECTBOBAHUS OPraHU3MOB B Cpele
obutanus. [IpuHIIUIT KOHKYPEHTHOT'O UCKITFOUCHHUS.

JleMoOHCTpanuu

Tabmumbsl u cxembl: «Ikosorudueckue (GaxTope», «CBETOBOW CHEKTPY,
«IKOJIOTUUECKUE TPYMIIbI KUBOTHBIX 1O OTHOIIECHUIO K CBETY», «TemaoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3MONIOTHYECKUE aJlaNTalluu
KUBOTHBIX», «Cpeabl OOUTaHHMS OPraHu3MoOB», «bHOIOrMYEeCKHEe PUTMBDY,
«Kuznennsie  QopMmbl  pacteHuit», «KusHeHHble (OPMBI  KUBOTHBIXY,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « JKOCUCTeMa XBOMHOro jecay, «llemnu
NUTaHus», «XumHudecTBoy», «llapasutusm», «KoukypeHuus», «CumMonos»,
«KommeHcanmizm.

O6opynoBanue: TrepOapuu pPAacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX JKOJOTUYECKUX (PaKTOpPOB, TrepOapuu CBETOIIOOUBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHI, CBETONIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUs, repOapuu U KOJUIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHUM, Uydyesia NTULl U 3BEpel, repdapuu
pacTeHui, OoTHOCAIMXCS K rurpodutam, kcepodpuram, mMe3oduTaM, KOMHATHBIC
pacTeHus AAHHBIX TPYIIl, KOJUIEKIIMU JKUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpenax,
repObapum M KOJUIEKUMM PpACTEHHMM U IKUBOTHBIX, OONAJAIOIIUX YepTaMu
MPUCIIOCOOJIGHHOCTH K CE30HHBIM HW3MEHCHUSIM YCJIOBUH JKU3HHU, TepOapuu u
KOJUICKIIUU PACTCHUN W KUBOTHBIX DPA3TUYHBIX JKU3HEHHBIX (DOPM, KOJIJICKIIUH
KUBOTHBIX, YIJACTBYIOIINX B PA3TMUYHBIX OMOTHUYECKUX B3aUMOCHCTBHSIX.

JladbopaTopHass pabGora «BbIsiBICHHE TMPUCIIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHass padora «BpIsgBIeHHME NPHUCITOCOOJICHUM OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHas palGora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUH U3
pPa3HBIX MECT OOMTAHUS.

Tema 8. DxoJiorust BUA0OB U MOMYJISILMIA

DKOJOTUYECKHUE XapaKTEePUCTUKHU MO YJISIIUH. [omynsiiust KakK
Oouosornyeckas cucrema. Poib HEOTHOPOIHOCTH Cpelbl, GU3MYECKUX OaphbEPOB U
0CcOOEHHOCTEW OMOJI0TrMU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuii. OCHOBHBbIE T[OKa3aTeNd MOMYJAIUU: YUCIECHHOCTb, IUIOTHOCTD,



BO3pacTHas M TII0JIOBasg CTPYKTypa, POXKIAAEMOCTb, MNPUPOCT, TEMI POCTAa,
CMEpPTHOCTh, MUTPALIUSL.

DKOJOTHYECKasi CTPYKTypa nonyianuu. OUeHKa YMCIECHHOCTH MOIMYJISIHNU.
JlnHaMuKa TONYJSAUMA U €€ peryisuus. bUOTHYEeCKMU TOTEHUHMAN MNOIYJIALUH.
MopaenupoBanne TUHAMUKU nonyJisinuud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIUH.
Kpubie BbDKHMBaHUA. Perynsuus 4YHMCICHHOCTH MNOMYJALMM: poib (aKToOpoB,
3aBUCSIIUX U HE 3aBUCAIIMX OT INIOTHOCTU. JKOJIOTMUYECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[lonsitue 00 3KoJorMueckoil Humie Bujpa. MecrooOutaHue. MHoromepHas
MozeNb dKojornueckor Humm Jx.M. XaruymHcona. Pa3smepsl 3KonOrudeckou
Huid. [loreHunanbHas U peanu3oBaHHAs HUILIH.

Bua kak cucrema nonyisiquid. Apeansl BUIOB. BHUIbBl U UX JKU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEACHUS M MUIpaluid >KUBOTHBIX. buosiornyeckue
VMHBAa3HH 4y>KEPOJIHBIX BUJOB.

JlemoHCcTpanuun

[Toprper: dx. 1. XaruuHCoH.

Tabmuubl W cxeMbl: «ODKOJOTMYECKHE XapaKTEPUCTUKU  MOIMYJISLHH,
«IIpocTpancTBeHHas  CTpyKTypa nonysnun», «Bo3pacTHble  nHUpaMuabl
nonynsiuun», «CKOpPOCTh  3acCelieHHsT TMOBEPXHOCTH 3E€MJM  pa3IMYHBIMU
opranu3mammn», «Moaeinp 3xonornueckor Humm [x. M. Xatunnconay.

O6opyaoBanue: repdapuu pacTeHUH, KOJUIEKIUH >KUBOTHBIX.

JlaGopatopHas  pabGora «lIpucrmocobneHuss ceMssH  pacTeHHH K
PaCCEIICHUION.

Tema 9. DkoJiorusi cood1ecTB. IKOJIOTrHYeCKHE CUCTEMBbI.

CooOmiecTtBa opranu3smMoB. buornieHo3 u ero crTpykrypa. CBs3u MexXny
OpraHu3MamMu B OHMOIIEHO3E.

Dxocucrema Kak orkpeitas cucrema (A. [x. Tencin). OyHKIMOHATbHbIE
OJIOKM OpraHU3MOB B OJKOCHUCTEME: MPOAYIIEHTHl, KOHCYMEHTBI, PEIyICHTHI.
Tpodbuueckue ypoBHu. Tpoduueckue menu u ceTH. AOUOTHUECKHE OJIOKU
skocucTeM. [1ouBbI U Uikl B 3kocucTemMax. KpyroBopor BemecTB ¥ MOTOK YHEPruu
B OKOCHCTEME.

OcHOBHBIE  TOKa3aTeNM  JKOCUCTEMBI. buomacca W OpPOAYKIUSL.
DKOJIOTHYECKUE MUPAMUJIBI YUCET, OMOMACChI U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. I[lepBuuHbie U
BTOPUYHBIE CYKI[ECCUM M WX MPUYUHBL. AHTpPOINOIE€HHbIE BO3JECUCTBUS Ha
cykueccun. KiimmakcHoe cooOuiectBo. buopasnoobpasue u mojiHOTa KPyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBI. JKocucmemsbl 03Ep U pex. IKocucmemvl MOpel U
oKeanos. IKocucmemvl MyHOP, J1ecos, cmeneti, NyCmbiHb.

AHTpPONIOTEHHBIE HKOCHCTEMBI. ArposkocucrteMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOIOI€HHBIMU U TPUPOAHBIMH 3KOCHUCTEMAMH.

YpOoskocucrembl. OCHOBHBbIE KOMIIOHEHTHI YypOoskocucteM. ['opoackas
bropa u ¢ayna. CuHaHTpomuzalusi TOpoOACKOM QayHbl. buonorudyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB B
sKkocuctemax. Ponb xackaonoco 3gpgexma u 6ud08-30uhpukamopos (Kirouesvix
8U008) 6 yHKYuOHUposanuu sxkocucmem. IlepeHoC PHEPruu U BEUIECTB MEXKIY
CMEXHBIMU IKOCUCTEMaMU. Y CTOMYMBOCTh OPraHU3MOB, OMYJISLIUNA U 3KOCUCTEM
B YCIJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/E€HCTBU.

Mexanuzmoi 8030etiCmeusl 3aepA3HEeHU’ PAa3HbIX Mmunog Ha
CYOOP2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX,
OCHOBbL ~ 9KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
Metonoiorusi MOHUTOPUHTa €CTECTBEHHBIX U @aHTPOTIOT€HHBIX SKOCHUCTEM.

JlemoHCcTpanuun
[Toptpert: A. k. Tencnu.
Tabmumel W CXEMBI: «CtpykTypa  OHOLIEHO3a»,  «IKOCHUCTEMa

IIMPOKOJIUCTBEHHOI'O Jiecay, «DKOCUCTeMa XBOMHOTO jeca», «DyHKIUOHATbHbIE
IPYIIBl OpraHu3MoOB B 3Kocuctemey», «KpyroBopoT BelIECTB B 3KOCHCTEMEN,
«llenu nutanusa (mactOuiHAsI, TETPUTHAA)», «IKOJIOTHUUECKas MUPAMUAA YHUCEID»,
«IKojoruueckas nupamuga OuomMacchl», «IKOJIOTMYECKass NMUpamMuia SHEPrum»,
«O0pa3zoBanue 6onora», «llepBuynas cykueccus», «BoccTaHoBIEeHUE Jieca MOCe
noxxkapa», «JKocucreMa 03epa», «ArpoueHos3», «KpyroBopoT BelIECTB U MOTOK
SHEPTHH B arpolrieHose», «[IpuMepsr ypOoskocucTem.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Yydesia NTUIl U
3Bepei, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTCHUM, aKBapUyM KaK MOJCIb
KOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo0odKOCUCTEMBD».

JladbopaTopHas pabGora «lV3yueHue pazHOOOpa3usi MEIKUX MOUYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX DKOCUCTEMAX.

IKcKypcusi «DKCKypCUsi B TUIIHYHBIA OMOreoneHos (B a1yopaBy, Oepe3HsIK,
SJIbHUK, Ha CYXOJIOJbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypceusi «DKCKYypCUsi B arpo’KOCHUCTEMYy (Ha MOJ€ WIM B TEIUIMYHOE
X03SIHICTBO)».

Tema 10. Buocepa — rinodanbHass IKOCHCTEM A

buochepa — oOmemranerapHas o0oJiouKka 3eMJM, TAE CYIIECTBYeT WU
CylllecTBOBaja ku3Hb. Pa3zButue npencrasieHuit o buochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepaaackoro o 6uochepe. O6mactu 6uocheps u e€ cocran. Kusoe
BELIECTBO OMochepsl U ero PyHKIIHH.

3aKOHOMEpHOCTH cyliecTBoBaHUsl Onocheprsl. OcobeHHocTu 6uocdepsl Kak
ri100anpHOM SKocucTeMbl. J[uHamudeckoe paBHOBecue B Ouochepe. Kpyropopotsr
BEILIECTB U OMOT€OXUMUYECKUE UKJIBI (yriieposaa, a30Ta). PUTMUYHOCTH SIBIICHUIM
B Ouocdepe.

3onanbHOCTh Ouochepsl. IlonsTue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYH/ApA, XBOWHBIC JIeca, CMEIIaHHbIE U IUPOKOJUCTBEHHBIC JieCa, CTEIH, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHUE JIECa, BBICOKOTOPhs. Kiumar, pacTUTENbHBIN U KMBOTHBIM
MUp OMOMOB CYUIH.

CtpykTypa u GyHKIIUS KUBBIX CHCTEM, OIEHKA UX PECYPCHOTO MOTEHIMAA U
onocdepHbIX QYHKIUH.

JdeMoHCcTpanuu

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuupsl u cxeMbl: «['eocdepnr 3emin», «KpyroBopor azora B mpUpOAE»,
«KpyroBopot yriepoga B mpupoae», «KpyroBopor kuciopoaa B HPHUPOIE»,
«KpyroBopot Bonmbl B mpupojae», «OcHOBHbIE OMOMBI cymm», «Kimumarudeckue
nosica 3emamny», «TyHapay», «Talra», «CMmemannabiii jgec», «lIIupokonrcTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycThiH», « Tponudyeckuii ecy.

O6opynoBanue: repOapuu PaCTEHUN pa3HbIX OMOMOB, KOJIJIEKITUH KUBOTHBIX.

Tema 11. YUestoBek u OKpy:Kammias cpeaa

DKOJIOTUYECKHE KPU3UChl U UX TMpUYMHBL. Bo3aeiicTBue deloBeka Ha
ouocdepy. 3arps3HeHue BO3AYWIHON cpenpl. OxpaHa BoO3ayxa. 3arpsa3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenune mnouBel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kaumara.

AHTpPONIOT€HHOE BO3JIEMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PaCTUTEILHOTO U JKUBOTHOTO Mupa. OCHOBHBIC TMPHUHIMUIBI OXPAHbl MPUPOJIBI.
Kpacupie kuuru. Oco00 oxpansembie mpupognbie Tepputopun (OOIIT).
borannueckue caabl ¥ 300JIOTMYECKHUE TAPKHU.

OCHOBHbBIEC MPUHIMIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA W TMPUPOJIBL.
PannonansHOe  OPUPOAOMOIB30BAHME W COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpazus 3emum. OOmMe 3aKOHOMEPHOCTH TJI00aNbHBIX HSKOJIOTHYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCTIEICTBHUS.

Pa3BuTte METOMOB MOHUTOPUHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie UCCIE008AHUA nepexooa K pecypcocbepezaroujeii u
KOHKYpeHmocnocobHou snepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyusarowue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 6Uu008 U dKkocucmem. (OcHogbl



IKOpeaburumayuu dKocucmem u Ccnocob6os 00pvObLL ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyusa Mmopckux u Ha3emMHbixX 2KOCUCEM.

JleMoHCTpanuu

Tabmuml  u  cxembl:  «3arpsi3HeHne  atMocepbl»,  «3arpsisHEHUE
ruapochepb», «3arps3HeHue TouBb, «llapHukoBeii  3ddexT», «Ocob0o
OXpaHsieMbI€ IPUPOJHBIE TEPPUTOPUMNY, «MOAEIN yIIPABISIEMOr0 MUPAY.
O6opynoBanue: ¢dortorpadguu OxXpaHseMbIX pacTeHUH M KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanun, KpacHol KHUTM peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COQO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OoOydJarolmMMHCSL TMPOrpaMM CpPEeAHEro oO0mero o0pa3oBaHUs: JUYHOCTHBIE,
METapPEAMETHBIE U IPEAMETHBIE.

B cTpyKType JTMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl IO OMOJIOTUU
BBIJICTICHBI CIEAYIOIINE COCTABIAIOIINE: OCO3HAHME O0YUYaIOIIMUMUC POCCHICKOM
IPXXJTaHCKON MUIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIbHOCTU
U CaMOOMPENCNICHUIO, Haiuuue Mmomusayuu K OOYUCHHID  OHOJIOTHUH,
yeneHanpaegienHoe pazéumue BHYTPEHHUX YOEKJAEHUN JIMYHOCTH Ha OCHOBE
KIJIFOUEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIIbHOCTH L€HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMHU, MPUCYIIMMHU CHCTEME
OMOJIOTHYECKOTO  OOpa30BaHWS, HAIuuue NpaABOCO3HAHUS  IKOJIOTHIECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HCHHBIC TUTAHBI.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHUSI TTPOTPAMMBI 11O OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATEIILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMH, HICTOPUUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B OOIECTBE MpaBWIAMH U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT TMpOIlecCaM CaMOIO3HAHMS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUA BHYTPEHHEN TMO3ULMMU JIMYHOCTH, MATPUOTHU3MA U
YBAKEHUSA K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTApILIEMY MOKOJEHUIO,
B3aUMHOT'0 YBaKCHHS, OCpPEKHOrO0 OTHONIICHUS K KYJIbTYPHOMY HAcCJCIHI0 U
TpaauLMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoir Denepanuu, Tpupojae u
OKPY’KAIOILIEN Cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUs yueOHoro mpenmera «buomorusy»
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYarOIIUXCSl PYKOBOJCTBOBAThHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMIHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAlIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHUM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPACIIUPEHHUE >KU3HEHHOTO
ONbITAa W OMNBITA JEATEIBHOCTH B IPOLIECCE peain3allii OCHOBHBIX HAIIPaBJICHUN
BOCIIMTATEJIbHOU J1€ATEIBHOCTH, B TOM YHUCJIE B YAaCTHU:

1) rpakaaHCKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTH TPAXKAAHCKON MO3UIIUU 00YUAIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO 00IIEeCTBA;

OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W MPaBOIMOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIBHOCTA MPU CO3JIaHUHU
y4eOHBIX MPOCKTOB, PEIICHWH Y4EOHBIX W TMO3HABATEJBHBIX 3aJ]1ay, BHITTOJTHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEJENsTh COOCTBEHHYIO TMO3UIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JAEHCTBUAX HEOOXOIMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOAEH C pa3HBIMU YOSXKICHUSMHU, KyJbTYPHBIMU IIEHHOCTSAMH U
COILIMAJILHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B HIPOLECCE COBMECTHOTO BBIIIOJHEHUS
y4eOHBIX, TO3HABATEJIbHBIX M HCCJIENOBATEIbCKUX 3aJlad, YBAXKHUTEIbHOTO
OTHOILIEGHUS K MHEHHMIO ONIOHEHTOB IMpU OOCYXKJIEHHH CIOPHBIX BOIMPOCOB
OMOJIOTHYECKOT0 COIePKaHuS,

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) MIaTPHOTHYECKOr0 BOCTIMTAHMSA:

c(hOpMHUPOBAaHHOCTH pOCCHICKOU TPaXKJaHCKOMN UIECHTUYHOCTH,
MaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH TMEPEN
Ponunol, ropmocth 3a CBOM Kpail, CBOKO PoauHy, CBOW S3BIK W KYJIBTYPY,
MPOLIJIOE U HACTOSIIIEE MHOTOHAIMOHAIBLHOr 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHUE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM MPUPOJIBL,
TOCTHXKEHUSAM Poccnm B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHMBAaTh BKJIaJl POCCUMCKUX YUEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTMM, TOHMMAHMS 3HAYCHHS OWOJIOTMM B IMO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT O OOIIIECTRA;

uaeriHas yOoexJIEHHOCTh, TOTOBHOCTh K CIHY)XEHHIO M 3amnmure OrTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cynb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS:

OCO3HAHME AYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOAA;

chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 MU TPUHUMATh OCO3HAHHBIC DEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JTUYHOTO BKJa/la B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POAUTEIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO MPHUHATUA I[€HHOCTEW CEMEMHOM KHU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIICHUH;

IMMOHUMAaHUE MO OHAIBLHOTO BO3JIEMCTBUS KUBOW MPUPOJBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXCHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBJISITh KQUECTBA TBOPUYECKON TUIHOCTH;

5) ¢usuueckoro BocnuTaHus, (POPMUPOBAHUA KYJbTYPbI 310POBbSI H
IMOIMOHATBHOI0 OJ1ATrONOJIYyYHS:

MOHMMAaHWe W peaau3als 3J0poBoro W 0Oe30macHoro ooOpasa KH3HU
(310poBOoe  TUTaHUE, COOJIIOJICHUE TUTHUEHHYECKUX TMpaBuUil U HOPM,
cOQTaHCUPOBAHHBI PEXUM 3aHATUW U OTABIXa, peryispHas ¢u3ndecKas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOI'0O W KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 37I0POBBIO;

NOHMMAHHUE IIEHHOCTU TMPaBUJ WHAUBUIYAJTBHOIO ¥  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSIX, YIPOKAIOIINX 30POBbIO U KU3HU JIIO/ICH;

OCO3HaHUE TOCIEACTBUM M HENMPUSTUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT OJIsl, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOr0 BOCIUTAHMSA:

TOTOBHOCTb K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW W COLHAIBHOU
HaIlpaBJI€HHOCTH, CIIOCOOHOCTh MHULMUPOBATH, IUIAHUPOBATH U CAMOCTOATENIBHO
BBINIOJIHSTH TAKYIO 1€STEIbHOCTB;

WHTEpEC K pas3nuHbIM cepam mpodeccHoHanbHON NeATEIHLHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccu U PeaTn30BHIBATDH
COOCTBEHHBIE KU3HEHHBIE TJIAHBL;

TOTOBHOCTb U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHMIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHUA:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHWE K TMPUPOJE KAaK HCTOYHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIBTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUS TIOCTYNIKOB UM OIEHKM WX BO3MOXHBIX TOCIEJACTBUNA  JJIs
OKPY’KAIOILIEN CPEbI;

OCO3HaHUE TJIO0AJTBLHOTO XapakTepa JKOJOTMYECKUX MPoOJieM M IMyTed HuX
pEIIeHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOPETaeMble TMPU H3YYEHUH OUOJIOTHU
3HaHUSI U YMEHUS TpPU PEHICHUU TMpoOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM
MPUPOJIONIOIB30BaHNEM  (COOJIOJICHHE  TMpaBWJI  TOBEJECHHUSI B IIPUPOJIE,
HalpaBJICHHBIX Ha COXPAHCHHWE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJOB,
sKOocucTeM, Ouocdepsl);

aKTUBHOE HEMpUsATHE JCHCTBUM, MNPUHOCAIIMX BpEl  OKpYyXKarouien
MPUPOJIHOM Ccpelie, YMEHHUE NPOTrHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTUYECKHUE
MOCJICICTBUS MPEANPUHUMAEMBbIX JTeUCTBUN U MIPEAOTBpAIlaTh UX;



HAJIMYUE PA3BUTOrO SKOJIOTMYECKOr0 MBIILICHHUS, YKOJIOTMYECKON KYIbTYpHI,
OIbITa JesITeNbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMHU B MO3HABAaTEIbHOM, KOMMYHUKATUBHOM U COLMAIbHOU
MPAKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKON NEATEIbHOCTH HKOJIOTMYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HayKH M OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOI'O Ha JHUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEI'0 MECTa B MOJIMKYJIbTYPHOM MUDE;

COBEpIIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOW KYJIbTYpPbl Kak CpeACTBa
B3aMMOJICH CTBHSI MEXK]1Y JIFOJAbMU U IO3HAHUS MUPA;

NOHMMaHWe crneuu@uku OWONOrMM Kak HayKd, OCO3HaHWs €€ pOoJu B
(OpMUpOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBIIIIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpeICTaBlIeHUss 00 OKpPYKAlOIIeM MHUpE KaK O €IMHCTBE NPHUPOJbI, YEJOBEKa U
o0miecTBa, B MO3HAHWU NPUPOJIHBIX 3aKOHOMEPHOCTEM W pELIEHUU MpodieM
COXpPAaHEHMsI IPUPOJTHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OWOJIOTUH ISl COBPEMEHHOM LMBHIIM3ALNU:
o0ecriedeHrs HOBOI'O YPOBHSI pPa3BUTUS MEIHLHHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peniaTb PEeCcypcHblE  MpPOOJEMBbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA IMYTEH BBIXOJA U3 INIOOAIBHBIX 3KOJOTUUYECKUX MPOOJIeEM U
obecrieyeHusi  mepexoJa K  yCTOWYMBOMY  DPa3BUTHIO,  PAlMOHAIBHOMY
MCIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B MOJYyYEHHH OHOJIOIMYECKUMX 3HAHMM B LEAX
NOBBIIIEHUS OOIIEH KYJbTYpPBl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (DYHKIMOHAJIBHON IPaMOTHOCTH OOydarommxcs, GopMupyemMoit
IpU U3y4EHUU OHOJIOTUH;

MOHUMAaHHE CYIIHOCTH METOIOB MO3HAHHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHUS JUIs aHaldu3a M
OOBSICHEHUSI SIBJICHUN OKPY)KAIOLIEro MUpPa U MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHUE JejaTb OOOCHOBAHHBIE 3aK/IIOUEHHSI HAa OCHOBE HAay4yHbIX (DaKTOB U
UMEIOIMXCS TaHHBIX C LIEJIBIO MOJYyYEHUsl JOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HMCIIOJIb30BaTh OWMOJOTMYECKUE 3HAHUS s
pelieHus mpo0JieM B pealbHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHHME IEHHOCTH HAY4YHOW AESTENIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
CcaM000pa30BaHUIO, K AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HaHMU MO OMOJIOTMH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHeie pe3ylbTaThl OCBOEHUS yueOHoro mpeamera «buosorusy»
BKJIIOYAIOT: 3HAaYuMble U1 (QOPMUPOBAHUS MHUPOBO33PEHUS 00YyUarOMINXCS
MEXIUCUUTUIMHAPHBIE (MEXKIIPEeIMETHbIE) OOIllleHayUYHbIE MOHSATHS, OTPaXarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHeUU(PUKY METOJIOB IO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, SIBJICHHUE, MPOIIECC,
CHUCTeMa, Hay4YHBbIH (DaKT, TMPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIeIOBaHUE,  HAOIOJEHHUE, U3MEpPEHUe, OKCIECPUMEHT U  JIpyTHe);
YHUBEpCaJIbHble yueOHbIe JeicTBUS (ITO3HABaTeNbHBIC, KOMMYHHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrneurBaroIINe dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH M  COLUMAIbHOM KOMIIETEHIIMM OOYYarolUXCs; CHOCOOHOCTH
00y4aroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIINHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHMS M  yHUBEpCalibHble y4uyeOHble JEHUCTBHUS B
MMO3HABATEJIBHON U COLMATbHOM IMPAKTHKE.

B pesynbrare wu3ydyeHuss OHOJOTMM HA YpPOBHE CpEeAHEro oOUIero
oOpa3oBaHusi y oOyuaromierocs OyayT c@opMupoBaHbl IO3HABATEJIbHBIE
YHUBEpCAJIbHbIE YUEOHBIE I€ICTBUSA, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
JCUCTBUSI, PETYJISTUBHBIE YyHUBEpPCaJbHbIE Y4eOHBIE JEUCTBUSA, COBMECTHAs
JEeSITETbHOCTb.

MeranpeameTHbie pe3yJabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro OOIIEro
o0pa3oBaHusl JOJKHBI OTPaXKaTh:

OBinanenne YHHUBEPCAJIbHBIMHU yueOHBIMH NMO3HABATEIbLHBIMHI
AeHCTBUAMU:

1) 6a3oBbIe JOrHYecKHe TeHCTBHS

CaMOCTOSITEIbHO  (OpMyIHUpOBaTH M aKTyalIM3UpoOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTMYECKOT'O MBIIIJICHUS
(amanu3a, CMHTE3a, CPaBHEHUSI, KJIacCU(pUKAINU, 0000IIEeHUS ), PACKPhIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBLACIATh UX XapaKTepHbIC NMPU3HAKH, YCTAaHABJIUBAThH
CBSI3U C IPYTUMU MOHATHSIMU);

ONpEeNeNsATh IIeNU JIeSITENbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUH HUX
JNOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAaThl IEATEIbHOCTH C OCTABIECHHBIMU 1EJISIMU;

UCIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS Al 0ObICHEHUS (AKTOB U SIBICHUMN
KUBOU TIPUPO/IBI;

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTUBHBIE, JEIYKTUBHBIC, IO
aHAJIOTHH), BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PacCMaTpPUBAEMBIX
SBJICHUSX, (POPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHBIC cpeAacTBa s MpeICTaBICHHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHUUN B M3ydyaeMbIX OUOJOTHMUECKUX OOBEKTaX, a



TakKe  TMPOTUBOPEUHMM  pa3HOro  poja,  BBIABICHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pelIeHUs MpoOJieMbl C YYETOM aHa/M3a MUMEIOIIUXCS
MaTepuagbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
1EesIM, OIIEHUBATh PUCKU MMOCIEICTBHUM €SI TEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIIEHUHN KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE eHCTBHS:

BJIAJICTh HaBbIKAMU y4eOHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMU  pa3peuieHus MpoOjeM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aa4, IPUME HEHUIO
pa3IMYHbIX METOJIOB MMO3HAHUS;

UCIOJIb30BAaTh pA3JIMYHbIE BUJIBl JEATEIHHOCTH MO TMOJYyYEHUID HOBOTO
3HaHUS, €r0 HHTEpIpeTaluyd, NpeoOpa30oBaHUIO U NPUMEHEHHIO B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE MPU CO3JJaHUHU y4E€OHBIX U COIHAIBHBIX MPOEKTOB;

dbopMHupOBaTh HAYYHBIM THUI MBIILICHHS, BIAJETh HAYYHON TEPMHUHOJIOTHEH,
KIJIFOUCBBIMU TTOHSATHUSIMU U METOIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEbHOU
JESTETbHOCTU U KU3HEHHBIX CUTYAIHX;

BBISIBJIATH PUYUMHHO-CJIEACTBEHHbIE CBSI3M W aKTyaJM3UpOBATH 3aJady,
BBIJIBUTaTh TUIOTE3y €€ PEIICHHS, HAaXOJUTh apryMeHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a]]aBaTh HapaMeTPhbl U KPUTEPHUU PEILICHUS;

aHaJIM3UpPOBaTh IIOJIYYEHHbIE B XOJ€ PEIICHUS 337Jaud  pe3yJbTarhl,
KPUTUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsSIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIJIATh II€JICHANPABICHHBIA MOUCK IEepeHOoca CPelCTB U CIOCOO0B
AeMCTBUS B PO(PECCHOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHMS B MO3HABATEIbHYIO U TMPAKTUYECKYIO 00JIaCTU
KU3BHEACSITEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX Y4EOHBIX MPEIMETOB,;

BBIIBUTATh HOBBIC WJICH, MpEJiaraTb OPUTHHAIBHBIC MOJIXOJBl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TOMTYCKAIOIINUE AJIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ unpopMmaumeii:

OPUEHTHUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(POpMaINK (TEKCTe Yy4eOHOTO
nocoOusi, Hay4YHO-TOMYJSIPHOW JuUTeparype, OHUOJOTHUECKUX CIIOBApIX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX Oa3ax NaHHBIX, B WHTepHeTe), aHANIM3UpPOBATH



nH(}OpMaLNIO Pa3IMYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTUIECKU OIIEHUBATh
e€ 10CTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

bopMyIUpPOBaTh 3aIPOCHI U MPUMEHSITh PA3IMYHBIE METOMbI MPHU MOUCKE U
orbope Omojorndeckor mHOOpMAIUK, HEOOXOAUMON Il BBIMOJHEHUS YIEeOHBIX
3ajady;

npuoOpeTarh OIBIT HUCMOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O HCIIOJIb30BaHUS PA3TMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYHO  (GOpMy  MpEICTaBICHUS
ounosornueckoi nHpopmanum (cxemsbl, rpadUKu, JUarpamMMmbl, TaOJIUIBI, PUCYHKH
H Ipyroe);

UCIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpelcTBa IMpu paboTe ¢
ouosornueckor uHGOpMaALMEH: MPUMEHATh XUMHUYECKHE, (PU3NUYECKHuEe U
MaTeMaTH4YeCKue 3HAaKM U CUMBOJIBI, (OpMylbl, aOOpeBuaTypy, HOMEHKIATYpYy,
UCIONb30BaTh U MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HATJITHOCTH,

BJIaJIeTh ~ HABBIKAMU  pACIO3HABaHUS WM 3allUThl  WHGOpMAINH,
nH(OpMaMOHHON 0€30IMaCHOCTH JIMYHOCTH.

OBiaeHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMH:

1) obuenme:

OCYIIECTBIIATh KOMMYHHUKAIIUH BO BCeX c(epax >KMU3HU, aKTUBHO y4aCTBOBATh
B JMajore Wik JUCKYCCHUU MO CYLIECTBY 0OCyKJaeMol TeMbl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXACHUS OTHOCHUTEIHHO BBIMOJHEHUS IPeaiaraeMoun
3a7ja4¥, YYUTHIBATh WHTEPECHl M COTIACOBAHHOCTH MO3UIUN APYTHX y4aCTHUKOB
JManora uiu JUCKYCCUH);

pacmo3HaBaTh HeBepOajbHBIE CpEICTBa OOIICHHS, I[MOHMMAaTh 3HAYCHHE
COLIMAJIPHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(MJIUKTHBIX CHUTYAIIHH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHL;

BIAJCTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATH
HaMEpEeHUsl IPYTUX JIIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHUE K COOECETHUKY
U B KOpPEKTHOU Ppopme GOpMyTHpOBaATH CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCMIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas IesiTeJIbHOCTh:

MOHUMAaTh U HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW W WHIUBHUAYaJIbHOU
paboThI NP pelieHnu OUOIOTUYEeCKON TPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS TPYNIOBHIX (hOPM B3aUMOJCHCTBUS MIPH PEIICHUH y4eOHOM 3a71a4u;

BLIOMpAaTh TEMAaTHUKY W METOJIbl COBMECTHBIX JEHCTBHI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKI0r0 YieHa KOJJICKTURA,;



NPUHUMATh  [I€JIM  COBMECTHOM  JICSITEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JEHCTBHUS MO €€ JOCTUIKEHUIO: COCTaBJIATH IJIaH JEWCTBUH,
pacnpenessaTh Poau C Y4E€TOM MHEHUHM YYaCTHUKOB, OOCYXKJaTh pe3yJbTaThl
COBMECTHOMU paboTHhI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXJIOr0 Y4YaCTHMKAa KOMAaH/bl B
o0l pe3yabTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE IPOEKTHI, OIEHHWBATh HACH C TIO3UIIMA HOBHU3HBI,
OPUTHUHAIILHOCTH, TPAKTUYECKON 3HAUNMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErMUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaIUSX, TPOSBISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUITUATUBHBIM.

OBiaieHNe YHHUBEPCAJIbHBIMY PeryJsiTUBHbBIMH JIeCTBUSIMU:

1) camoopranu3amus:

UCIOJIb30BaTh OWOJOTUYECKUE 3HaHUS IS BBISIBICHUS NpoOJieM U HX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYAIUX;

BBIOMpaTh Ha OCHOBE OMOJIOTMUYECKMX 3HAHMM I1IeJIeBble U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JIEHCTBUAX M MOCTYNKaxX MO OTHOIIEHUIO K UBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbIO0 OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7aull B 00pa3oBaTEIbLHOMN
JESATETbHOCTU U KU3HEHHBIX CUTYAIHX;

CaMOCTOSITEJIbHO  COCTaBIISITh  IUIaH  PEIICHUS MPOOJEMBI C  Yy4E€TOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuMpsaTh paMKH y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHHUIT;

JIeNIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHune;

OLICHUBATDH NMPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOW SPYAMUINH B
pa3HBIX OOJIACTAX 3HAHUMW, TOCTOSHHO TOBBINIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISIM;

BJIAJCTh HABBIKAMHU  IMO3HABATEIBHOW  pedJIeKCMU  KaKk  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA U MBICIUTEIBHBIX TMPOIECCOB, HUX pE3YyJIbTaTOB H
OCHOBaHUM, MCMHOJIb30BaTh MPUEMBI peUIeKCUU I OIEHKH CHUTYyalluHu, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OILICHMBATh PHUCKU M CBOCBPEMEHHO MNPUHUMATh pPELIEHUS MO0 UX
CHUXEHUIO;



IPUHUMATh MOTHBBI M AapPryMEHThl JAPYIMX IpPU aHAJIN3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsiTHe ceds M IPYrux:

OpUHUMATh ce0s, TOHMUMAasi CBOM HEOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapPryMEHTHl JAPYIMX IIPH AHAJIN3E PE3YJIbTATOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YesloBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHUS COJEPXKaHUS Y4eOHOTO TpeaMera
«buonorus» Ha yriyOJnEéHHOM YpPOBHE OpPUEHTHPOBaHbI Ha OOeCIeueHHE
npopuiabHOro  oOydeHus  oOydarommxcss  Ouomorun. OHH  BKJIIOYAIOT:
cnenuduueckre At OMOJOTUM HAayYHbIE€ 3HAHUS, YMEHUSI U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, MHTEPIIPETALUU U NPeoOpa30BaHUIO 3HAHUM, BHUJIBI ACSITEIBHOCTH MO
MOJIYYEHUIO HOBBIX 3HAHUHI U MUX MPUMEHEHUIO B PA3IMYHbIX yU4E€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyalusx. [IpeqMerHbie pe3ylbTaThl MPEACTABIEHBI IO
rojlaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHoro npeamera «buomorus» B 10
Kacce NOJKHBI OTPAXKATh:

chOpPMHUPOBAaHHOCTh 3HAHUM O MECT€ M pPOJU OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPa, B
MO3HAHUM  3aKOHOB MPUPOABI M  pELIEHUH TpoOJeM  PalMOHAIBLHOIO
MPUPOJIONOJIb30BAaHMS, O BKIIaJIe POCCUUCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHUCTEMOH OHOJIOTMYECKMX 3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOMNOJIararmnue OHOJIOTUYECKHE TEPMUHBI W TOHATHS (JKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOHU3BEICHHUE,
HACJICJICTBEHHOCTh, M3MEHYUBOCTb, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPHU
(xnerounas teopus T. [lIBanna, M. lllnelinena, P. BupxoBa, XpoMocomMHas Teopust
HacnenactBenHoctu 1. Moprana), yuyenus (H. W. BaBunmoBa — o 1meHTpax
MHOroo0pasusi U  NPOUCXOXKJEHUS  KYJIbTYpHBIX  pPacTeHUl),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOIO IMOKOJEHHUS, PACIIEIIEHHUS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHzgensa, TOMOJOTHYECKHX PSAJIOB B
HacJICICTBEHHOU U3MEHYUBOCTHU H. n. Bagsuioga), MIPUHLIUITBI
(KOMILIIEMEHTAPHOCTH );

BIIaJICHUE OCHOBHBIMU METOJAaMH HAYYHOTO IO3HAHWS, HCHOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIEAOBAHUSX IKUBBIX OOBEKTOB (ONUCAHUE, H3MEPEHHUE,
Ha0Ir0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIJICTSTH CYIIECTBCHHBIE MPU3HAKK: BHPYCOB, KJIETOK MPOKAPUOT U
IYKapuoOT, OJHOKJIETOUYHBIX M MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHHI, )KUBOTHBIX M YEJIOBEKA, CTPOSHHS OPTaHOB U CHUCTEM
OpPTaHOB pACTEHHH, XHBOTHBIX, YEJIOBEKAa, MPOLECCOB KHU3HEACATECIbHOCTH,
NPOTEKAIOUINX B OpraHU3Max PacTeHHH, )KUBOTHBIX U YEJIOBEKAa, OMOIOrHUECKHUX
npoiieccoB: oOMeHa BellecTB (MeTadoIM3M), MpEeBpalleHUs dHEPruu, OpoKeHuUs,
aBTOTPO(HOTO U TeTepOTPOPHOro TUMOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, rameToreHesa, 3MOpUorene3a, MOCTIMOPHOHAIBHOI'O Pa3BUTHS,
pPa3sMHOXKEHUS,  WHAWBUAYAJTbHOTO  pa3BUTHA  OpraHm3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUSI T€HOB, T'€TEPO3UCaA, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBJIMBATH B3aMMOCBS3M MEXIy OpPraHOMJAMH KIETKH U HX
GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEW M WX (QYHKIUIMHU, MEKIY
OpraHaMM W CHCTEMaMH OPTaHOB Yy pAacTCHHH, JKMBOTHBIX M YEIOBEKa W WX
GYHKIUAMHA, MEXTY CUCTEMaMU OpPraHOB W WX (DYHKIMSAMHU, MEKIY STaraMu
oOMeHa BENIeCTB, TAIAMH KJIETOYHOTO IUKJIA M )KH3HEHHBIX ITUKJIOB OPTraHU3MOB,
TanaMu SMOPUOHAILHOTO Pa3BUTHUS, T€HOTUIIOM U (PEeHOTHIOM, (PEHOTHUIIOM U
(dakTopaMu cpebl OOUTaHUS,

YMEHHUE BBIABIATH OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
PaCTCHHMI, JKUBOTHBIX U YEJIOBEKa,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME ApPryMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJIS JOKA3aTEIhCTBA POACTBA OPTaHW3MOB Pa3HBIX
CHCTEeMAaTHYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISTh IPUIMHHO-CJICICTBEHHBIC
CBSI3M MEX]Y UCCIIeTYEMBIMH OMOJIOTHIECKUMH MPOIIECCaMU U SIBICHUSMU, JEJaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIMONHATH JA0OpATOPHbIE U TPAKTHUYECKHE PabOThI, COOIIOAATH
npaBuiia Ipu padboTe ¢ yIeOHBIM U JIA0OPaTOPHBIM 000PYAOBAHUEM;

YMCHHUE BBIJABUTATh THIOTE3bI, MPOBEPATh HMX OKCIECPUMEHTAIbHBIMH
cpeacTBaMu, (QopMyNHpys Ledb HCCIEJOBaHUS, aHAJU3UPOBATh MOIYYEHHBIC
pe3yabTaThl U IeJaTh BHIBOJIBI;

YMEHUE y4acTBOBaTh B Yy4e€OHO-HCCIIEIOBATENIbCKOM padoTe 1o Ouosioruw,
DKOJIOTUM ¥ MEIUITMHE, MPOBOJUMON Ha 0a3ze MIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPENCTaBISATh  TOJYYCHHBIE  pe3yJdbTaThl HAa  YYEHUUYECKUX
KOH(hepeHIusX;

YMEHHE OIIEHUBATh JTUYECKUE AacCIEeKThl COBPEMEHHBIX HCCICIOBaHHI B
obmactu  OWoOJOrMM M MEOUUMUHBI  (KJIOHMpPOBaHUE,  HMCKYCCTBEHHOE
OILJIOJIOTBOPEHUE, HAIPaBJIEHHOE M3MEHEHHWE I'€HOMa M CO3[aHuE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymieidl npodeccuoHabHOU
JeSTeTbHOCTH B 00JlacTh OMOJIOTUU, MEAMIIMHBI, OMOTEXHOJOTUH, BETEPHUHAPHH,
CEJIbCKOT'0 XO035ICTBA, MUIIEBON MPOMBINIIEHHOCTH, YIIyOJIsATh MO3HABATEIHHBIM
WHTEpEC, HaIpaBJIEHHbI HA OCO3HAHHBIN BHIOOpP COOTBETCTBYIOIIEH mpodeccuu u
MPOJIOJDKEHNE  OMOJIOTHYECKOro  00pa3oBaHUsi B OpPraHM3alldsIX CpPEIHEro
podheCCHOHAILHOTO 1 BBICIIIET0 00pa30BaHMS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buomorus» B 11
KJlacce NOJDKHBI OTPakaTh:

chOpMUPOBAHHOCTh, 3HAHUW O MECTe W POJIM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpA, B TO3HAHWU 3aKOHOB MPHUPOJbI M PEUICHUH HKOJOTUYECKUX
npoOjieM dYelioBeuecTBa, a TakKe B PEHIEHWH BOIMPOCOB PAlMOHAIBHOTO
MPUPOJIONOJIb30BaHMS, U B (()OPMUPOBAHUU IIEHHOCTHOI'O OTHOIIEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OHOJOTOB B
pa3BUTHE OMOJIOTHH,

YMEHUE BIAJETh CUCTEMOW OMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET
OTIpE/ICNICHUS W TIOHUMaHWE CYIHOCTH OCHOBOIMOJIATAIONIUX OWOJIOTHYECKIX
TEpPMUHOB W TIOHATHH (BUI, dKOcHUcTeMa, Owmocdepa), OMOTOTHYECKHE TEOPHH
(aBosrortmonHas teopus Y. JlapBuHa, CHHTETHUECKAs TCOPHUS IBOJIIOIUH), yICHHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBieHUsx 3Bomonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (renerudyeckoro paBHoBecus k. Xapau m B. BaitnGepra,
3apozsimieBoro cxoicrtsa K. M. bospa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON NHUpaMuIbl 3HEpruu), runoressl (rumoreda «mupa PHK» V.
['unbepra);

YyMEHUE  BIAJE€Th  OCHOBHBIMM  METOJAaMU  HAyYHOrO  TO3HAHUA,
HCIIOJIb3YEMBIMH B OMOJIOTHYECKUX UCCIICIOBAHUSX )KHUBBIX OOBEKTOB M IKOCHCTEM
(omicanue, W3MEpeHUe, HAOJIOJAEHUE, DKCICPUMEHT), CIIOCOOAMH BBISBICHUS U
OLICHKU aHTPONOTC€HHBIX U3MEHECHUM B IPUPO/IC;

YMEHUE BBIICATh CYIIECTBEHHbIC TMPHU3HAKU: BUJOB, OHOreOI€HO30B,
DKOCHUCTEM U OHocQephl, CTAOMIM3UPYIOIIETO, IBIKYIIET0 U Pa3phIBAIOIIETO
€CTECTBEHHOI' O otOopa, aJJI0NaTPUYECcKOro u CUMITaTPUYECKOTO
BUJ1000pa30BaHUsI, BIUSHUS ABUKYIIMX CHJI BOJIIOIMU HA T€HO(OH]T MOMYJISIINH,
MPUCIIOCOOIEHHOCTU OPraHU3MOB K Cpejie OOMTaHUsl, YepeOBaHUs HalpaBJICHUM
ABOJTIOLIUH, KPYTOBOPOTA BEIIECTB U MTOTOKA SHEPTHUHU B SKOCUCTEMAX;

YyMEHUE YCTAHABIWBATh B3aUMOCBSI3M MEXKIY IMPOIECCaMU DBOJIIOIHUH,
JIBYOKYIIMMHU CHUJIAMH QHTPOIIOTeHEe3a, KOMIOHEHTAMU Pa3IMYHBIX JKOCHUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YyMEHUE  BBIABJIATH  OTJIMYUTENIbHBIE  TMPU3HAKA  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJIEHHOCTh BHJOB K cpene oOWTaHWs, a0MOTHUYECKUX M OMOTHYECKUX



KOMIIOHCHTOB ~ 9KOCHCTEM, B3aUMOCBSI3€ii  OpPraHu3MOB B  COOOIIECTBax,
AHTPOTIOT€HHBIX U3MEHEHUHN B AKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIONIUE ApPTyMEHTHI, OHOJIOrMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIsI 10Ka3aTelbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U Cpelbl OOUTaHUsI, €IUHCTBA
YEJIOBEUECKUX pac, HEOOXOJUMOCTH COXpAaHEHUss MHOrooOpasus BHUIOB H
HKOCHUCTEM KaK yCIIOBUSI COCYIIIECTBOBAHUS MPUPOABI U YETTOBEUECTBA;

yMEHHUE peliaTh OMOJIOTMYECKUE 3a/1a4H, BBISBIISTh IPUYNHHO-CJICICTBEHHBIC
CBSI3U M@Ky UCCIEAYEeMbIMU OMOJIOTMYECKUMU MTPOIIECCAMHU U SIBIICHUSMHU, J€JIaTh
BBIBOJIbI U IMPOTHO3bI HA OCHOBAHUU TMOTYYE€HHBIX PE3YIbTATOB;

yMEHUE BBITIONHATh J1aOOpaTOpHBIE W TpaKTUYecKue paboThl, COOJI0IATh
npaBuiia Ipu padboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUraTh THUIOTE3bl, MPOBEPITh HMX OAKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpPMYIUpYys 1eJb HUCCIEIOBaHMS, aHAJIM3UPOBATh IOJyYEHHBIC
pE3ybTATHI U JI€JIaTh BBIBOJBL

YMEHUE y4acTBOBAaTh B Yy4e€OHO-HCCIIEIOBATENIbCKON paboTe 1o OuoJioruw,
HKOJIOTHM ¥ METUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
NyONUYHO  TPENCTaBISATH  TMOJYYEHHBIE  Pe3yJbTaThl HA  YUYCHHYECKHX
KOH(epeHIusX;

yYMEHUE OLICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUU KU3HH, YEIOBEKA
U YEJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBUIX M CIOCO0aX MpPelOTBpaICHUS
rI00abHBIX U3MEHEHU U B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHaTbHOM
JESITENIbHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTHH, TTPUPOAOIIOIH30BAHUS, METUIIUHEI,
OMOTEXHOJIOTUHU, TICUXOJIOTUHU, BETEPUHAPUM, CEJIHCKOTO XO3SHCTBA, MHINEBOU
MPOMBINIJIEHHOCTH, YTAyOJIsATh I103HABAaTEJIbHBIM WHTEpPEC, HaNpaBJIECHHBIH Ha
OCO3HaHHBI  BBHIOOP  COOTBETCTBYWOIIEH  mpodeccuu U TPOJODKEHHUE
OMOJIOTHYECKOr0 00pa30BaHUsl B OpraHU3AIUAX CPEIHErO MPO(EeCCHOHATBHOTO U
BBICIIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosuuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jeioB U TeM (uudpossbie)
Ne n/nn Konrtpoabneie | IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka
2 JKuBbIle cuCTeMBI M X U3yUeHUE
3 buonorus kinerku 0.5
4 XuMHUYecKas OpraHu3aius KIeTKU 10
) Crtpoenue U GyHKINUU KIETKU 8
5 OOMeH BeIIecTB U MPEeBpaIICHIE YHEPTUH B 9 1
KIIETKE
7 HacnencrBennas uadopmanus u 9 0.5
peanu3zanust e€ B KJIETKE '
JKn3HeHHbBI IUKIT KIIETKU 6 1
Ctpoenue v GyHKIIUN OPraHU3MOB 17 15
10 Pa3mHOXeHMEe U pa3BUTHE OPIaHU3MOB 8 15
1 ['eHeTnka — Hayka O HACJIEICTBEHHOCTH U 5 05
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6
14 ['eHeTnka denoBeka 3 0.5
15 Cenekuus OpraHu3MoB 4 1
16 buorexHonorus u cuHTETUYECKass OMOJIOTHS 4
17 PeszepBHOE Bpems 1




OBULIEE KOJIMYECTBO YACOB II1O ITPOTPAMME

102

13




11 KVIACC

KosuuecTBo yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /i Kontpoabnsie | Ilpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 3apoieHue U Pa3BUTHE YBOJIOIHOHHBIX 4
NpeJCTaBICHUN B OUOJIOTUU
2 MukposBooius 1 e€ pe3yabTaThl 14 2
3 Maxkpo3BOJTIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxxaeHue u pa3BUTHE KU3HU Ha
4 p KN p 15 1.5
3emuie
5 ITpoucxoxxaeHue 4enoBeka — aHTPOIOI€HE3 10 1
DKOJIOTHsl — HayKa O B3aUMOOTHOIIEHUSX
6 OpraHU3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karouien cpeaoun
OpraHu3mbl ¥ cpeia OOUTaHHS 15
DKOJIOTHS BUJIOB U NIOMYJISIUN 0.5
OKos10rHs cO00LECTB. DKOIOTHYECKHE
9 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sxocucremMa
11 YenoBek 1 OKpyXkarommas cpena
12 PesepBHOE BpeMst
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTrBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTUyeckue
padoThI

Jara
HU3Yy4YeHU S

DJIeKTPOHHbIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcbl

buonorus Kkak KOMILJICKCHAs HayKa U KaK
4aCTb COBPEMECHHOT'O O6IHCCTBa

JKuBrle cucTEMEI U UX CBOMCTBA

ypOBHeBaﬂ opraHu3alus )XUBBIX CUCTEM

Hcropust OTKPBITHSA U U3YUYEHUS KIIETKU.
Kinerounas teopus

MeTo1pl MONEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas pabora
«M3yueHue MeTo/10B KIETOUYHOW OHoIorun
(xpomarorpadusi, sneKTpodopes,
nuddepeHnranbHoe eHTPU(YyrupoBaHue,
[TLP)»

0.5

XUMHYECKHUHN COCTaB KIJIETKU

MuHepanbHble BEIIeCTBA KIETKU, UX
Ouonoruyeckas poiib

OpraHnyecKue BemecTBa KJIeTKH — OeJIKH.

Jlaboparopuas padora «O0HapyKeHHE
O€JIKOB C TIOMOIIIBIO KAYeCTBEHHBIX
peaKkuuin

0.5

CoiicTBa, kiaccudukanus 1 QyHKIUH
OenkoB




OpFaHI/I‘IGCKI/Ie BE€IICCTBA KIICTKH —

10
YTIEBObI

11 OpraHuueckue BemecTBa KJIeTKH —

JIUTTABI
Hyxneunosslie kuciotsl. IHK u PHK.

12 Jlaboparopnas padora «VccnenoBanue 05
HYKJIGMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 '
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuun ATO. [pyrue
nykieosuarpudocdarsr (HTD)

14 CekBennpoanue JJHK. Metobl
TC€HOMUKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHU

15 MeToabl CTpYKTYpHOI OHOIOrUn

16 Tune! knerok. [IpokaproTuueckas KieTka
CtpoeHnne 3yKapuoTUYECKOHN KIIETKH.

17 [TpakTrueckas padora «3ydeHne CBOUCTB 0.5
KJIETOUYHO MeMOpaHbI»

18 IToBepXHOCTHBIN amnmapar KJIEeTKH
OnHomMeMOpaHHbIE OPTaHOMIBI KIIETKH.

19 [TpakTrueckas padora «3yueHue 05
JBYDKEHUSI IIUTOTIIA3MBI B PACTUTEIHHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPraHOUABI KJIETKH:

20 MUTOXOHAPUH, Tu1acTH Il JlabopaTtopHas 0.5
pabota «lccnenoBanue miasMonnsa u '
JIeTIIa3MOJIN3a B PACTUTEIbHBIX KIETKAX)

21 HemeMmOpaHHbIe OpraHoubI KIETKH

22 Crpoenue u GyHKIUY siapa




23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuot. JlJaboparopHas padora
«M3yueHne cTpOeHHs KJIETOK Pa3InYHbIX
OPTaHU3MOBY

0.5

24

ACCI/IMI/IJUIIII/ISI U JUCCUMWIIAIUA — ABC
CTOpOHBI MeTabonu3ma. Tumel oOMeHa
BemiecTB. JlaboparopHast paboTa
«M3yueHne KaTaIUTUIECKON aKTUBHOCTH
(dbepMeHTOB (Ha mMpUMepe aMUJIa3bl WIH
KaTayasbl)»

25

DepMEeHTAaTUBHBIN XapaKTep peaKLHii
KJIETOUYHOTO MeTabonu3ma. JlabopaTopHas
pabota «3yuenue hepMEeHTaTHBHOTO
paciuervieHus IepoKcuaa BoAopoaa B
PACTUTCIIbHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26

benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI

27

ABTOTpO(DHBINH TUII OOMEHa BEIECTB

28

dorocunTes

29

Xemocunres. JlabopaTopHas pabora
«CpaBHeHue nporeccoB (poTocuHTesa u
XEMOCHHTE3a»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Bumbl OpoxeHusI.
Jlaboparopnast pabora «CpaBHEHHE
MPOIIECCOB OPOKEHUS U IBIXAHHS

31

AspoOHBIE OpraHU3MBbl. JTallbl
HHEPreTU4ecKoro ooMeHa. JHeprus
MEMOpPaHHOTO IPaJUEHTA TIPOTOHOB.
Cunte3 AT®: Pabota nporonHoit ATO-




CHHTAa3bI

O0001IeHNE U cCUCTEMATH3AMs 3HAHUH 110
TeMe "OOMEH BelIeCcTB U MPeBpalieHIe

32 sHepruu B kieTke" / KonTponbHas pabora
o Teme "OOMEH BEeIIECTB U MPEBPAILICHHE
JHEPruM B KJIETKe"

33 Peakiuu MaTpiuHOTO CUHTE3a

34 Tpanckpunuus — matpuunbii cuate3 PHK

35 TpaHcnsaus u e€ FTarbl

36 Koauposanue amunokucior. Posb
pubocom B OMocuHTe3e Oenka

37 OpraHuzaiys reHoMa y NpoKapuoT U
DYKapHOT

38 MornekysipHbIE MEXaHU3MbI KCTIPECCUU
TEHOB Y 3YKapuoT
Bupycsl — HekieTouHble (OPMBI JKU3HH U

39 oOnuratHele napa3utsl. [IpakTndeckas 0.5
pabora «Co3naHne MOJIeN BUPyca»

40 BupycHbie 3a001eBaHMs 4€TIOBEKA,
JKUBOTHBIX, PACTCHHIA

41 HanorexHomoruu B OMOJIOTUA 1 MEQULITHE

42 JKU3HEHHBIN UK KJIIETKU

43 Matpuunsiii cuaTe3 JJTHK
Xpomocomsl. JIabopatopHas padoTa

44 «M3yueHne XpoMOCOM Ha FOTOBBIX 0.5
MHUKpOTIpeTriapaTax

45 JlenmeHne KJII€TKH — MHUTO3




Tunsl kneTok. KapuoknHes U HIUTOKUHES.
Perynsuus ;KU3HEHHOTO LIMKJIA KIIETOK.

46 Jlaboparopnas padbora «Habmonenue 0.5
MUTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax )»
O060061eHre U cucTeMaru3alus 3HaHU| 110
temaM "HacnencTBeHHas nHbopmanus u

47 peanu3zauus ee B kietke", " Ku3HeHHbI!
rukd kaeTku" / KontpoibHas pabota 1o
teme "Peakiiuu MmaTpuyHOTO cHHTE3a"

48 OpraHu3M Kak eJHHOE IIeJI0e

49 Tkanu pacrenuil. JlabopaTropnas padora 05
«3ydyeHne TKaHEeH pacTEHUN» '
TKaHU )KUBOTHBIX M YEIIOBEKA.

50 Jlaboparopras padora «/3ydeHne TKaHeu 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopaTopHas

51 pabota «/3yueHue opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBI>KeHHE OpraHu3MOB

54 [Iuranue opranu3zMoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHAs CUCTEMA YEITOBEKa

56 JlpIxaHue OpraHnu3MoB

57 JIpIxaHWe MO3BOHOYHBIX KUBOTHBIX U
YeoBeKa

58 TpaHcnopT BeECTB Y OpraHU3MOB




KpoBeHocHas cucteMa m03BOHOYHBIX

> JKUBOTHBIX M YEIIOBEKA
60 Brinenenue y opraHusmMoB
61 3ammrTa y OpraHu3MOB
62 MMMyHHas crucTeMa 4elloBeKa
63 Pa3apaxuMocCTh 1 peryJssiius y
OpraHu3MOB
64 ['ymopanbHas peryJsiius ¥ SHAOKPHHHAS
CUCTEeMa )KMBOTHBIX U YEJIOBEKa
65 ®dopMbI pa3MHOKCHHSI OPraHU3MOB
66 [TosoBoE pa3sMHOKEHHE
67 Meiio3
["amerorene3. O0Gpa3oBaHKe U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTtopHas pabora 05
«3y4eHune cTpoeHus TOIOBBIX KJIETOK Ha '
TOTOBBIX MUKPOITPENapaTax»
69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3
70 3akJiagKa OpraHoB U TKaHEH U3
3apOJIBIIIIEBhIX JIUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.
71 Jlaboparoprast pabora «BbIsBICHHE 0.5
MPU3HAKOB CXOJICTBA 3apO/IbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHHE U pa3BUTHE PACTCHUH.
72 Jlaboparopuas padora «CTpoeHHE OpraHOB 0.5

Pa3MHOKCHHA BBICIINX paCTCHHﬁ>>




73

O0600meHne 1 crucTeMarru3anus 3HaHUK 110
teme "CTpoeHue U PyHKIUH OpraHu3MoB" /
KontpomnpsHast pabota o teme "CtpoeHue u
GyHKIHH OpaHU3MOB"

74

HCTOpI/ISI CTAHOBJICHUA U PAa3BUTHUA
TCHETUKHU Kak Hayku. OCHOBHBIC TIOHATHS U
CUMBOJTBI TeHeTHKH. JlabopaTopHas padora
«/lpo3oduina kak 00bEKT TEHETUUCCKUX
HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HacleOBaHUS
MpU3HaKoB. MoHOTHOpHIHOE
ckpemuBanue. [IpakTudeckas pabora
"N3yueHnune pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeImuBaHus y 1po3oduibr”

0.5

76

[{uTonoruyeckre OCHOBbI MOHOTUOPUIHOTO
CKpELIMBAHUS

77

Ananusupytomiee ckpemuBanue. Henonxoe
JOMUHUPOBaHHE

78

JurubpugHoe ckpeuBaHue.
[TpakTrueckas padora «3ydyeHue
pe3yIbTaTOB AUTMOPUIHOIO CKPELIMBAHUS
y Ipo30(HITBI

0.5

79

[{uTonornyeckre OCHOBBI TUTHOPUTHOTO
CKpELIMBAHUSA

80

CI_ICHJ'IGHHOC HACJICAOBAHUC IIPU3HAKOB

81

XpOMOCOMHaH TEOpUd HACICACTBEHHOCTU

82

I'eneTnka momna

83

I'emoTnm kak OeJIoCTHaA CucreMa

e




84

I'eneTH4EeCKNI KOHTPOJIb Pa3BUTHUSA
pPacTeHMH, KUBOTHBIX U YEJIOBEKA

85

N3mMeHunBOCTh IPU3HAKOB. Buapl
U3MEHYUBOCTU

86

MonudurkanronHas U3MEHYUBOCTh

87

BapuranuoHHslii psaa 1 BapUalMOHHAs
kpuBas. Jlaboparopnas pabota
«MccnenoBanue 3aKkOHOMEpHOCTEN
MOIM(UKATUOHHONW N3MEHYHNBOCTH.
[TocTpoenue BapuallMOHHOTO psijia U
BapUallMOHHOW KPUBOI»

0.5

88

I'enoTunuueckas U3MEHUYHUBOCTb.
KoMOuHaTHBHAs N3MEHYHUBOCTD

89

MyTaLII/IOHHaSI HU3MCHYHNBOCTBD.
[Ipaktuyeckas pabora «MyTanuu y
Tpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTaIMOHHOTO IPOIIecca.
DONUreHeTHKA U SIINTeHOMHUKA

91

O000111eHNE U cUCTEMATH3ALMS 10 TEME
"I'eHeTHKa - HayKa O HACJIEICTBEHHOCTU U
W3MEHYMBOCTH OpraHU3MoOB" /
Konrponshast pabota o teme "['enernka"

0.5

92

I'enetuka uenoseka. [IpakTudeckas pabora
"CocTaBieHHEe U aHAJIU3 POJOCIOBHOMN"

93

MeToasl MEAUITMHCKON I€HETUKHU

94

3HauyeHne MEIUIIMHCKON I'€HETUKH B
MPENOTBPAILICHUN U JIEYEHUN TEHETHYECKHIX

0.5




3a00JIEBaHMI YeI0BEKA

OCHOBHbBIE MTOHSATHS CEIEKLIUU.
Jlaboparopnas pabora "M3ydeHue copToB

% KYJIBTYPHBIX PACTEHUI U MOPOJ] TOMALITHUX 1 05
JKUBOTHBIX"
MeTo/bl ceneKIIMOHHON paboTHI.

96 Jlaboparopnas pabora "M3ydyeHne MeTo10B 1
CeJIEKIIMH pacTeHuit"
JloCTr>KEeHMsI CeNeKINN PAaCTEHUN U

97 KUBOTHBIX. [IpakTuueckas padora 1
"ITpuBuBKa pacTeHni"

08 CoxpaHeHue, U3y4eHUE U UCTIOb30BaHUE 1 0.5
TEHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka v 0Tpacib

99 npou3BojCTBa. [IpakTrueckas padbora 1
"N3yueHne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHBIEC HAaNPaBJICHNUS CUHTETUYECKUN 1
onosorun

101 XpomMocoMHast ¥ TeHHAsE HHXKCHEPUS

102 MeauiHCcKe OMOTEXHOIOTUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KVIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne ara H(ppoBbIe
n/n Tewa ypoka Bcero Kontpoabeie | - Tpakruiecikue fll3y‘leHI/Iﬂ EﬁizoBaTenbnme
padoThI padoThI pecypesI
1 OpomtononHas teopus Y. JlapBuna 1
9 JIBrOKy1pe CHUIIbI 3BOJIFOLMY BUJIOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymiecTBoOBaHNE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN 0TOOp
4 ®opMHpPOBAHNE CUHTETHYECKON TEOPUH 1
9BOJIIOLIUH
5 Oransl 3BOJIIOIMOHHOIO IIpolecca: 1
MUKPO?IBOJIIOLUS 1 MaKPOIBOJIOLIHS
6 [Monynsiuus — 3j1eMeHTapHas eJMHHLIA 1
HBOJIIOLIUH
3aKOH reHeTHuecKoro paBHoBecus JIx.
7 Xapmu, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BbIsBICHNE U3MEHUYUBOCTH Y '
ocobelt 0JJTHOTO BUIa»
8 DeMeHTapHbIe (PaKTOPBI IBOITIOIAN 1
9 D¢ ekt ocroBatens. DpdexT 1
OyTBUIOYHOTO TOPJIBIIIIKA
10 Murpauyu. M30ma1umn nomyisanuin: 1
reorpaduueckasi, Ouogorundyeckas
1 EcTtecTBeHHBIN 0TOOp — HaMpaBISIOMIUI 1

(hakTop IBOITIOIUN




12

[TonoBoit oT60p

13

[TpucnocobIeHHOCTh OPraHU3MOB KaK
Pe3yIbTaT MUKPOIBOJTIOIUH.
JlaboparopHnas padota «3yueHnue
apoMop(}030B U UINOATATITAIIIH Y
pacTEeHUI U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocobneHuit y
OpPraHU3MOB: MOP(OJIOTUYECKHE,
¢uznonoruueckue, ONOXMMHUYECKHE,
noseneHueckue. JlaboparopHas padora
«ITpucnocobneHus opraHu3MOB U UX
OTHOCHUTEJIbHAS 11eTIECO00Pa3HOCT)

0.5

15

Bun, ero kxpurepuu u cTpykTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
0 MOP(OITOTHIECKOMY KPHUTEPHIO)»

0.5

16

CrtpykTypa Bujaa

17

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLIUN

18

CBs13b MUKPO3BOJJIONUHA U SITUACMUOJIOTUN

19

MakponsBodtornus. [Taneonronorndyeckue
METOObI I/ISy‘-IeHI/ISI 9BOJIFOIINN

20

buoreorpaduueckre MeTOIbI U3YUCHHS
DBOJIIOLIUU

21

OMOPHOJIOTHYECKUE W CPABHUTEILHO-
MOP(OJTOTUIECKIE METOAbI U3yUCHUS
IBOJIIOLMU

22

MonekyIsipHO-TeHETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe




MCTOAbI U3YUCHU 3BOJIOLIUA

23 OO01e 3aKOHOMEPHOCTH YBOJTIOIUH
o4 ApnantuBHas paauanusi. HepaBHOMEpHOCTb
TEMIIOB 3BOJIIOLMN
o5 Hayd4Hble THIIOTE3BI MPOUCXOKIACHHS
KU3HU Ha 3emiie
26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUH
KU3ZHH
97 OCHOBHBIE ITaITbl HEOPTaHMYECKON
HBOJIIOIINU
28 ['uroressl 3apoXKIACHUS KU3HU
Hctopus 3emumn 1 METOIbl €€ U3yUECHUSI.
29 JIaGopatopHas padota «3yuenue u
OITMCAHNE UCKOIIAEMbIX OCTATKOB JAPCBHUX 05
OPTraHU3MOB»
30 HauanbHsble 5Tamsl opranugeckoi
IBOJIIOIIAU
31 DBOIIOLUS DYKAPUOT
OCHOBHBIE ATAITbI IBOJIOLUH
39 pacrurenbHOro mupa. [pakruueckas
pabora «M3yueHue ocobeHHOCTEH 05
CTPOCHHSI PACTCHUI PA3HBIX OT/CIOBY
33 OCHOBHBIE ATAITbI IBOJIIOLUH KHUBOTHOTO
Mupa
OBomronus KUBOTHBIX. [IpakTiueckas
34 pabota «3yueHne ocobeHHOCTEH 0.5
CTPOCHHS TO3BOHOYHBIX KUBOTHBIX)
35 PazButue xu3HM Ha 3eMJie 1o dpaM U




nepuoiaM

MaccoBbie BbBIMUPAHHUA — SKOJIOTMYCCKUC

36 1
KPHU3UCHI TIPOIILIIOTO

37 CoBpeMEHHBII 3KOJIOTUYECKUA KPU3HUC, 1
€ro 0COOCHHOCTH
CoBpeMeHHas CUCTEMa OPTaHUYECKOTO

38 Mupa. OCHOBHBIE CUCTEMATHUECKHE 1
TPYIIbI OPraHU3MOB
O0001IeHre U cUCTEMATU3ALNS 3HAHUI 110
TeMaM "MUKpolBoOIIIOLINSA U €€

39 pe3yabTarhl”, "MaKpOo3BOIIOIHS U €€ 1
pesyabTathl"/ KoHTposbHas paboTa no
teMe "DBosouus”

40 AHTpOMONOTHs — HayKa O YeJIOBeKe 1

41 Passutue npeacrasiaeHun o 1
MIPOUCXOKICHUH YEIIOBEKa
Mecro 4enoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3ydeHune ocodbeHHOCTEH 1 0.5
CTPOCHUSI CKEJIeTa YEIOBEKA, CBA3aHHBIX C
MIPSIMOX 0K ICHUEM)

43 JIBM>KyIIMe CHiIbl aHTPOIIOTeHE3a 1
44 CooTtHorieHre OMOJOTUIECKUX U 1
COLMAITBHBIX ()aKTOPOB B aHTPOIIOTEHE3E
45 OcHOBHBIE CTaJAMN AHTPOIIOrEHE3a 1
46 [TaneoreneTnka v najaeoreHOMMUKA 1
47 DBOJIIOLHSI COBPEMEHHOTO YeJIOBEKa 1

48 UYenoseueckue packl. [IpakTudeckas 1 0.5




pabora «3yueHue s3KOJIOrnIeCcKuxX
aJlanTanui 4eI0BeKa»

MeXITUCIUIITMHAPHBIE METO/IbI

49 1
aHTPOIIOJIOTUHU

50 3apokJIeHUE U PA3BUTHE YKOJIOTHH 1
Metonst skonoruu. Jlaboparopuas pabota

51 «3yueHnue MeTo/10B KOJOTHUECKUX 1 0.5
HCCIIEIOBAaHUI

59 3HaveHHe HKOJIOTNIECKUX 3HAHUHN JUIS 1
YeloBeKa

53 Okonoruyeckue GpakTopsl 1
AbuoTtnueckue paxtopbl. CBET Kak

54 sKoJsioruueckuii paktop. JlaboparopHast 1 05
pabota «BblsiBiIeHHE pUCTIOCOONIEHUI '
OpPTraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue gaxktopsl. Temneparypa
KaK dKOJIOTHYSCKUN (PaKTop.

55 JlaGopatopnas pabota «BeisiBieHue 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIIMSHHIO
TEMIIEpPaTypb»
AbuoTtnueckue GpakTopbl. BraxHOoCTh Kak

56 sKosorndeckuit axrop. JlabopatopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS

57 Cpenpl 06UTaHHS OPTaHU3MOB 1

58 buonornueckue putmsl 1

59 XKuznenusie HopmMbl OPraHU3MOB 1

60 buotnueckue dhakTops 1




3HadueHue OMOTUYECKUX B3aUMOIECHCTBUN

61 JUIsl CYILIECTBOBAHMsI OPraHU3MOB B Cpeie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTHKH
TIOITYJISIIUU
OcHOBHBIE [TOKA3aTENN MOMYJISILIMN:

63 YHCIIEHHOCTD, TNIOTHOCTB, BO3PACTHAS
M0JIOBAs CTPYKTypa
OcHOBHBIE [TOKA3aTENN MOMYJISILIUN:

64 POXKIAEMOCTh, IPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUT'PALIUH

65 DKosoruyeckasi CTpykTypa MomyJsiiuu

66 JlMHaMUKa MOMYJISIUH U €€ PeryJIsIus

67 KpuBsie pocra 4MCIEHHOCTH MOMYJISALHH.
KpuBble BbKUBaHUSA
DKosoruyeckasi HuIlIa BUAA.

68 JlaboparopHnas padota «IIpucmocobneHus 0.5
CeMsIH pacTeHH K pacceIeHUIo»

69 Bun kak cucrema nomymsinuit

70 3aKOHOMEPHOCTH MOBEICHUSI U MUTpalui
’KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHUOIICHO3

72 DKocucTeMa Kak OTKpbITasi CUCTEMA

73 KpyroBopoT BelecTB ¥ NOTOK SHEPTHU B
IKOCHUCTEME

74 OcHOBHBIE MTOKA3aTEIN IKOCUCTEMBI

75 DKOJ0rn4ecKkue mupamMmubl




76

W3MeHeHus cooOLEeCTB — CYKLECCUU

[IpupoaHbie 3K0CUCTEMBL. DKOCUCTEMBbI

" 03€p M peK. DKOCUCTEMBI MOpEl U OKEaHOB

78 [TpupoHbIe 5KOCUCTEMBI. DKOCHUCTEMBI
TYHJp, JIECOB, CTEIEH, MyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 Yp6oskocucremsl. [Ipaktuueckas pabora 05
«3ydenue u omnrcaHue ypOOIKOCHCTEMBD) '
3aKkoHOMEpPHOCTH (hOpMUPOBAHHS

81 OCHOBHBIX B3aWMOJICVCTBHUI OPraHU3MOB B
HKOCHCTEMAax
MexaHu3Mbl BO3ICUCTBUS 3arpsI3HCHUN

82 pasHBIX TUIIOB HAa CyOOPraHM3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIIHOHHOM H
9KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapHas obomouka
3emuu

84 Yuenue B. U. Beprazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BeecTs u
OMOT€OXMMHUYECKHUE ITHKITBI

87 3oHanpHOCTH OHocheprr. OCHOBHBIE
OMOMBI CYITTH

88 Y cTOMYUBOCTHh OMOCHEpBI

89 DKOJIOTHYECKUE KPUZUCHI U UX TIPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy




AHTpOTIOreHHOE BO3/ICHCTBUE Ha

o1 PaCTUTEbHBIN U KUBOTHBIM MUP .
92 Oxpana npupoabl 1
93 OCHOBHBIE NPUHIIMIIBI YCTOWYHUBOTO 1
Pa3BUTHUS YEIOBEUYECTBA U IPUPOJIBI
PanmonansHOE PUPOIONONBE30BAHKE U
94 COXpaHEHHE OMOJIOTUIECKOTO 1
pazHooOpasus 3eMiau
O0001IeHre U cUCTEMATU3ALNS 3HAHUI 110
TemMaM "DKOJIOTHUs - HayKa O
B3aMMOOTHOLICHHUSIX OPTaHU3MOB JIPYT C
JPYTOM U HaJIOPTaHU3MEHHBIX CUCTEM C
95 oKpy>karomien cpenoit”, "Opranu3msl u 1
cpena odutanus", "IKOIOTHUS BUIOB U
nomy s, "IKOJIOTHS COOOIIECTB.
Dkonorudeckue cucreMsl”, "brocdepa -
rio0anbHas 3kocuctema’ / KontponbHas
pabota no teme "Okomnorus"
96 PesepBHBIT ypok 1
97 PesepBHBIiT ypok 1
98 PesepBHBIi ypok 1
99 PesepBHBIit ypok 1
100 Pe3epBHbIil ypok 1
101 PesepBHBIi1 ypok 1
102 PesepBHbIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







ITPOBEPSAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHHUS OCHOBHOI OBPA30OBATEJIbLHOH
IMPOT'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBAHUS K MPEeAMETHBIM Pe3yJibTaTaM OCBOEHUS
OCHOBHO 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro oo1ero
o0pa3oBaHus

CdopMUPOBAaHHOCTh 3HAHUH O MECT€ W POJIM OHOJOTHUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUT COBPEMEHHOI
€CTECTBEHHOHAYUYHOUW KapTHUHBI MUpPA, B IO3HAHUU 3aKOHOB IMPUPOJIBI U
PELIEHUN KU3HEHHO BaXKHBIX COLMAIbHO-3TUYECKUX, IKOHOMUYECKUX,
HKOJIOTHYECKHUX MPOOJIEM YEIOBEYECTBA, & TAK)KE B PEIICHUN BOIIPOCOB
PaIMOHATILHOTO TIPUPOJIOTIONIE30BAHNS, B (DOPMHUPOBAHUH IECHHOCTHOTO
OTHOILICHHUS K MPHUPO/JIE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCUIUCKUX U

3apyOexHbBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenne cuctemoit 3HaHUNW 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, UCTIOJIB3YEMBbIX B OHOJIOTHYECKHX HMCCICIOBAHUSIX KHBBIX
00BEeKTOB U JKocHucTeM (OMUCaHUE, W3MEPEHUEe, NPOBEIACHUE
HaOJFOICHHI); CrOCOOaMH BBISIBICHUS M OIICHKH aHTPOIOTCHHBIX
W3MEHEHUH B MIPUPOJIE.

YMeHue BbIABUTATh TUIOTE3bl, IPOBEPATh UX IKCIEPUMEHTAIbHBIMU
cpencTtBaMu, QOPMYIHUPYS IIeJIb  HWCCISAOBAaHWSA, AaHAJIW3UPOBATH
MOJTyYEHHBIEC PE3yJIbTAThI U JENIaTh BHIBOIBL.

BoisiBneHue 3aBHUCHUMOCTHM  MEXKIY HCCIEIyeMbIMH BEIHMYHMHAMU,
00BsICHEHUE TIOTYYCHHBIX PE3yJbTaTOB U (DOPMYIHPOBAHHUE BHIBOJIOB C

UCIIOJIb30BAaHUEM HAYUYHBIX ITOHATUN, TEOPUM U 3aKOHOB

YMeHHe BiageTb CUCTEMOW OMOJIOTMYECKMX 3HAHWM, KoTopas
BKJIOYAET: OCHOBOIOJIAraloIIfe OUOJOrMYeCKUe TEPMHUHBI W TIOHSATHS
(Ku3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, TOMYJISILHS, SKOCHCTEMA,
OuorieHo3, Ouocdepa; MeTabom3M, TOMEOCTa3, KICTOUHBIH WMMYHUTET,
OuocuHTe3 Oenka, OHONOMMMEPBI, JUCKPETHOCTb, CAMOPETYJIALUS,
CaMOBOCIIPOU3BEICHHUE, HACJIEJICTBEHHOCTb, W3MEHUYMBOCTD,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonoruyeckue Teopuu: kietouHas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOTO MMMYyHHTeTa [I.
Opnux, N.. Me4yHnkoBa, XpOMOCOMHasl TEOpHsI HacJIeACTBEHHOCTH T.
Moprana, 3akoH 3apozpsimieBoro cxoxacrsa K. bapa, sBomonnoHHas

teopuss Y. JlapBuHA, CHHTETHMYECKas TEOPHUs DBOJIOLMH, TEOPUS




aaTponiorene3za Y. [lapsuna; Teopusi 6uoreorneHo3a B.H. Cykauépa,
yuenue H.M. BaBuioBa o meHTpax MHOrooOpasus M MPOUCXOXKACHUS
KyJIbTYpHbIX pacTeHuit, yudenne A.H. CeBeproBa o0 nOyTix H
HampaBleHUSIX 3BoJtoluy, yuernue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOOOpa3Us MOTOMKOB TMEPBOTO MOKOJEHUS, PACIICTIIICHHS
NPU3HAKOB, HE3aBUCUMOrO HacieloBaHus mpu3HakoB I'. Menpens;
CLUEIUIEHHOTO HAcCJIeIOBaHUs MPU3HAKOB W HApyLIEHUs CLEIUICHUS
resoB T. MopraHa; romMoJOTMYECKUX PSAJIOB B HACJIEICTBEHHOU
m3menunBoctn H.M. Basunosa; renermueckoro pasHoBecus JIx.
Xapmu u B. BaiinGepra; 3apoapimeBoro cxoactsa K. boapa;
ouorenernyeckuii 3akoH 2. ['exkens, . Mromnnepa);

MPUHIUIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npasuia (MuHuMmyma FO. JIubuxa, sKojg0ru4eckoi mupamMuibl Yucen,
OGuomacchl ¥ YHEPTUN);

runote3sl (koanepBatHo A.M. Omapuna, mepBudHOTO OynpoHa JIK.

Xoupaeitaa, mukpocdep C. Dokca, pudosuma T. Uek)

YMeHue pemarbh MOUCKOBbIE OHOJIOTHYECKHUE 3a/aud; BBIABIATH
MPUYUHHO-CJIEICTBEHHbBIE CBSA3U MEXKITY HCCIeTyeMbIMU
OMOJIOTUYECKMMU OOBEKTAaMH, TIPOIeCCaMH U SIBICHUSIMH;, JeiaTh
BBIBOJIbI ¥ ITPOT'HO3bI HA OCHOBAHUH TTOJTYYE€HHBIX PE3YJIbTaTOB;

COCTaBJISAITh T€HOTUIIMUYECKUE CXEMbl CKPEUIMBAHUS NJIs1 Pa3HbIX THUIIOB
HACJIeIOBaHMs MPHU3HAKOB y OPraHU3MOB, COCTABISITH CXEMBbI IMEpeHOoca

BCIICCTB U DHCPI'UX B OKOCUCTEMAX (HGHI/I IIUTaHuA, ITUIICBLIC CeTI/I)

YMeHHe ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOEHHEM U
(GYHKIMSAMH: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEH, opraHamMu |
CHUCTEMaMH OpTraHOB Y pAacTeHHH, XMBOTHBIX M YEIOBEKAa; MEXIY
JTarnamMu 0OMEHa BELIECTB; ATANaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX
[IUKJIOB OPTaHW3MOB; 3TallaMi SMOPHOHAILHOTO PAa3BUTHS; TCHOTHIIOM
u (enorurom, ¢deHotunoM U (HakTopamMu Cpeabl OOUTaHMSA,
npoleccaMy  HBOJIIOLUM;  JBWXKYIIMMU CWJIAMHU  aHTPOIIOT€HE3a;
KOMIIOHEHTaMHU Pa3IUYHBIX 3KOCHUCTEM M TMPUCIOCOOICHUSAMU K HUM

OpTraHu3MOB

YMeHue BbIIENATh CYLIECTBEHHBIE IPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT; OJHOKJIETOUHbIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BUJIOB, OMOr€OLIEHO30B, SKOCUCTEM M
O6uocdeppl; CTPOEHHS OpraHoB U CHCTEM OpPraHOB pAaCTCHMH,
YKUBOTHBIX, YEJIOBEKA; MPOLECCOB )KU3HEAEATEIbHOCTH, MPOTEKAOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTUYECKHUX




nporeccoB: oOMeHa BemecTB (Merabonm3m), uHGOpMAIMH U
IpeBpalleHusl SHePTruu, OpokKeHus, aBTOTPO(GHOrO U reTepoTpOPHOro
TUIIOB NHUTaHUs, (POTOCHMHTE3a W XEMOCUHTE3a, MMTO3a, MeHo3a,
raMeTroreHesa, ASMOpHOreHe3a, IMOCTIMOPUOHAIBHOIO  Pa3BUTHUA,
Pa3MHOXEHHUs, MHIUBHUyaJbHOIO PAa3BUTUS OpraHHM3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, TIE€TEPO3UCa; JEHUCTBUM HMCKYCCTBEHHOI'O
oTOopa, CTAaOWIM3MPYIOLIETro, JBMXKYLIETO M pa3pbIBAIOIIErO
€CTECTBEHHOro 0TOOpa; ayuIONaTPUYECKOro M CHUMIIATPUYECKOTO
BU000pa30BaHMs; BIMSHUS JBIKYIIUX CHJI HBOJIOLUHM HAa TeHO(OH
HOMMYJISIUUKM; TPUCTOCOOJIEHHOCTH OpPraHM3MOB K cpeje OOHMTaHus,
YyepeJOBaHMsI HANpaBJICHUN 3BOJIIOLMHU; KPYyroBOpOTa BELIECTB U

IMOTOKAa S5HCPIur B OKOCUCTEMAX

CpopMUPOBAaHHOCTh YMEHHUSI BBIACTATh CYIIECTBEHHBIC NPU3HAKU
BUPYCOB, KIETOK MPOKAPHOT M OYKAPUOT; OTHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPTaHU3MOB, BHUIOB, OMOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH TPOIIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIETKe, (DOTOCHHTE3a, IIACTHUYECKOro M SHEPreTHYecKoro OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOJOTBOPCHHS, pPAa3BUTUS U
pPa3MHOXEHHUS, WHIUBHUIyaJTbHOTO Pa3BUTHUSI OpraHW3Ma (OHTOTEHE3a),
00pbOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOT'O0 OTOOPA, BUI000pa30BaHus,
MPUCTIOCOONIEHHOCTH OPraHu3MOB K cpefe OOWTaHus, BIHSHUSI
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX H3MEHEHUH B 3KOCHCTEMAax
CBOCH MECTHOCTH, KPYTrOBOpPOTa BEIICCTB U NPEBPAICHUS YHEPTUU B

ouocdepe

YMmenue UCIIOJIb30BATh COOTBETCTBYIOILINE apryMeHThl,
OMOJIOTNYECKYI0 TEPMHMHOJIOTUI0 U CUMBOJHKY MJs J0Ka3aTelbCTBA
pPOJCTBAa OPraHU3MOB PA3HBIX CHUCTEMATHYECKUX TPYII; B3aHMMOCBSI3U
OpPraHu3MOB U cpelbl OOMTaHUs; €IUHCTBA YEJIOBEYECKHX pac;
HEOOXOIMMOCTH 3JI0POBOT0 00pa3a KMU3HU, COXPAHEHUs pazHOOOpa3us
BUJIOB U D3KOCHCTEM KAaK YCJIOBMs COCYLIECTBOBAHMS IPUPOABI U

YCJIOBCYCCTBA

YMeHHe KPUTHYECKH OIICHHWBaTh HH(POpPMAIUIO OHOIOTHUYECKOTO
COJIepKaHUs; MHTEPIPETUPOBATH ITHUECKHUE ACIEKTHl COBPEMEHHBIX
HCCJICIOBAHUI B OHOJIOTHH, MEIHITNHE, OHMOTEXHOJIOTHH;
paccMmaTpuBaTh rio6anpHbIe 9KOJIOTHYECKHE poOIIeMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO

IIO3UIHUIO




IHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
11O BUOJIOT' U

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

bnonornsa xax HayKa. JKuBBIe crCTEMBI U X HN3YUCHUC

1.1

CoBpemeHHasi OWONOTMsT — KOMIUIGKCHAs Hayka. buoiormdyeckue HayKu H
u3ydyaeMble UMHU Tpobnembl. DyHIaMEHTAlIbHbBIE, MPHUKJIAJHbIE W TMOUCKOBBIC
HAay4YHBIC UCCJICIOBAHUA B OHMOJIOT .

3HaueHue Ouonorud B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
kaptuHbl Mupa. [Ipodeccun, cBszanHble ¢ OWonorueld. 3HaueHUE OHMOJIOTHH B
MPAKTUYECKOW JIEATEIIbHOCTH 4YeJIOBeKa: MEIUIIMHE, CEIhCKOM XO35HCTBE,

MPOMBIIIJIICHHOCTH, OXPAaHC TPHUPOABI

1.2

JKuBble cuctembl Kak mpeaMer uzydeHus ouonoruu. CBONWCTBA JKUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh WM IICIOCTHOCTh, CIOXHOCTh U
YHOPSIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHHU3aINs,
CaMOBOCIIPOM3BE/ICHNE, PA3IPAKUMOCTh, H3MEHIHBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHU3aIUM >KUBBIX CHUCTEM: MOJEKYJSIPHBIN, KIETOYHBINA, TKAaHEBBIMH,
OpraHU3MEHHBIH, MOMYJISIIIUOHHO-BHUIOBOM, 9KOCHUCTEMHBIN
(6buoreonieHoTHUeCckmii), OmochepHslid. IIporeccel, TPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHBIC TpH3HAKK XHUBOrOo. JKW3HB Kak (opma CyIiecTBOBAaHUS

MaTepHuu

1.3

Metoasl Oumosornueckoil Hayku. HaOmioneHue, u3MEpeHHE, SKCICPUMEHT,
cuctemMarusauus, MeraaHanu3. [loHsATHE O 3aBUCMMOM M  HE3aBUCHUMOM
nepemeHHou. [InanupoBanue skcnepumenTta. [locTaHOBKa M MpOBEPKA THIOTES.
HyneBas rumote3a. [lonstue BbIOOpKM M €€ 1OCTOBEpHOCTh. Paszbpoc B
Ounonorndecknx naHHbIX. OIIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTATOB.
[IpuunHbl UCKaXXeHUSI PE3yJIbTAaTOB AKCHEpUMEHTa. [IOHATHE CTAaTUCTUYECKOTO

TECTA

Knetka xak Ouonoruueckas CHCTEMa

2.1

Krnerka — cTpykTypHO-(QDyHKIMOHAIbHAS €IUHMIIA KUBOTO. MCTOpHUS OTKpBITHS
kineTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[netinen, P. BupxoB). OCHOBHbIE MOJ0XKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUHU.
MeToap! MOJEKYISIPHOW M KJIIETOYHON OMOJIOTHH: MUKPOCKOITHUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, g dhepeHIHaTBEHOS

LHEHTPU(PYTrUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKHIN COCTaB KJIETKH. Makpo-, MUKpPO- U YIbTPAMHUKPO3JIEMEHThL. Bosa u

e€ poJib KaK pacTBOPUTEINS, peareHTa, y4yacTUE B CTPYKTYPHUPOBAHUM KJIETKHU,




TEIUIOPEeryJIAiuy. MUHepajJbHbIE BEIIEeCTBA KIETKH, MX OHOJIOTHYECKas pOIlb.
Ponb KaTHOHOB U aHHOHOB B KJIETKE.

buonmornueckue monmuMmepsl. benkn.  AMHUHOKHMCIOTHBIM  COCTaB  OCIJIKOB.
Crtpykrypsl OenkoBoil Monekynbl. IlepBuuHas CTpykTypa Oesika, NENTHAHAS
CBs3b. BropuuHas, TpeTW4Has, YETBEpTUYHAs CTPYKTyphl. JleHaTypauus.
CgoiictBa 0enkoB. Kimaccudukamnus 6emxoB. buonorndyeckue GyHKIMN OEIKOB.
VYrneBoabl. MoHOcaxapupl, AMCAaXapubl, OJUTOCAXapUAbl M MOJIHUCAXAPUIBL.
OO6mumii mnmaH cTpoeHuss U (UBUKO-XMMHUYECKHE CBOMCTBA  YTIJIEBOJIOB.
Buonornyeckue GyHKIMH yTI€BOAOB.

Jlunuasl. T'wapodunbHO-TUApOdPOOHBIE cBoiicTBa. Kiaccudukanus IUMUAOB.
Tpurmunepuabl, Goconunuapl, BOCKH, cTepousl. buonorndeckue ¢GyHKIUU
munuoB. OOmIMe CBOWCTBa OMOIOTHYECKUX MEMOpPaH — TeKY4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHUIO, TOTYPOHHUIIAEMOCTb.

Hyxneunossle kucnotel. JIHK u PHK. CrpoeHune HyKJIEMHOBBIX KHCIOT.
Hyxneorunpl. [punnun xommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crimpaiib. MectoHaxoxIeHue u onosorndeckue ¢pyaknuu JJHK.
Buast PHK. ®yskuun PHK B kitetke.

Crpoenne Monekynsl AT®. Makpospruueckne cBsa3u B Monekyire ATO.
buonoruueckue @ynkuuu AT®. BoccTaHOBIEHHBIE TEPEHOCYUKH, UX (DYHKIIUHN B
kietke. CekBenuposanue JJHK.

CtpykrypHast OHWOJOTHSA: OMOXMMHYECKHE M OHMOPU3NYECKHE HCCICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPbl OMOMOJIEKY T

2.3

Tumbl  KJIETOK: JyKapHOTHUYecKass M mpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHUS KIICTKH.

Ctpoenne mpokapuoTHYecKor KieTkHW. Kierounas creHka OakTepwii W apXew.
OcoOeHHOCTH CTpOEHHUsI TeTepoTpPOopHONH M aBTOTPO(PHOI MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenne u (QPyHKIMOHHMPOBAHHE 3yKapUOTHYECKOW KieTkH. [lmazmarudeckas
MeMOpana (rwiazmanemma). CTpykTypa Iuia3marudeckoil memOpansl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTHYECKYyl0 MeMOpaHy: TmaccuBHbIA  (muddy3us,
oOneruénHast uddys3us), akTUBHbIA (NEPBUYHBI W BTOPUYHBIM AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabota HaTpuii-kaaueBoro
Hacoca. DHIOIMTO3: MHHOLUMTO3, (aromuro3. DK301uTo3. KieToynas cTeHKa.
Crtpykrypa ¥ pyHKIIUHM KJIETOYHON CTEHKH PAaCTeHUH, IPUOOB.

Hurtormmazma. I[luto3ons. Ilutockener. JIBwkeHwe muToruia3Mbl. OpraHou bl
kineTku. OpHomMeMOpaHHBIE OpraHOWABI KJIETKU: DHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbKH, TU30COMBI, UX CTpOeHHE U (QYHKIMU. B3auMocBszb
OJTHOMEMOpaHHBIX OpPraHouzoB KieTKU. CTpoeHHe TpaHyJSIPHOTO PETHKYIyMa.

CuHTre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [nmamkuii




(arpaHyJSIpHBIA) SHIOIUIA3MATHYECKUN peTHKYIyM. CekperopHas (yHKIUsS
anmnapara [onpmxu. TpaHcmopT BemecTB B KieTke. Bakyonn pacTUTENbHBIX
kieTok. Knetounslit cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU/IbI KJIETKH: MUTOXOHAPUH, IIJIACTHIBL.

Crtpoenne ¥ (QpyHKUMHM MHUTOXOHIpUN W TuiacTUl. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOMIUX  JYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JICUKOTLIIACTHI BBICIIUX PACTEHHIA.

HememOpannbie opranounbl kietku CTpoeHHe W (PYHKIMH HeMeMOpaHHBIX
OpraHouzioB KjeTku. PubGocombl. MukpodunameHTsl. MplleuHble  KIETKH.
Muxkpotpy6ouku. Kietounsnii nentp. CTpoeHue U JBIKEHHE JXT'YTUKOB U
pecHryek. MUKpOTpyOOUKH ITUTOIIIa3mMebl. [{eHTprons.

SAnpo. OGonouka siapa, XpOMAaTHH, KapuoIia3Mma, SIPHIIKH, WX CTPOCHUE H
byukuuu. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B UHTepda3HoM sipe. benku XxpoMaTHHA — TUCTOHBI.

Kinierounbsie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK JYKapuoT

(pacTUTENbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AcCUMMIISIIIMSL M IUCCUMUJISIIIUSL — JIB€ CTOPOHBI MeTabonmu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN M TeTepOoTpOodHBIA. YUacTHe KHUCIOpOoJa B OOMEHHBIX
mporieccax. JHepreTudeckoe obOecrnedueHne KieTku: mpeBpamenne ATD B
00MeHHBIX mporeccax. {DOepMEHTATUBHBIN XapakTep pPEaKIUid KIECTOYHOTO
Mertabonm3ma. DepMeHTh, MX CTpPOEHHE, CBONCTBA M MEXaHH3M JCHCTBUS.
Kodepmentsl. OTnuuns GpepMeHTOB OT HEOPraHWYECKUX Karaau3aTopoB. benku-
AKTUBATOPBl U OEJIKU-MHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTH (hDepMEHTATUBHBIX
peaxkuuii oT pa3IuyHbIX (HaKTOPOB.

[lepBuyHBI CUHTE3 OpPraHMYECKUX BeEIIeCTB B KieTke. DorocuHTte3. Ponb
XJIoporiacToB B mponecce (¢otocunreza. CBeroBas M TeMHOBas (hasbl.
[TponykTuBHOCTE (poTOCHHTE3a. BinusHHMe paznuuHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHue porocuHTesa.

Xemocunre3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUPUIIUPYIOIIHIE
OakTepuu, Kelle300aKTepun, CEpPOOAKTEPUH, BOJIOPOJHBIC OaKTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenusi. [IpomykTel OposkeHHS H UX
UCTIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTUH ¥ BO30OyUTETN OOJIC3HEH.

AdpoOHBIE OpraHU3MBI. JTallbl YHEPTETHIECKOTO oOMeHa. IloaroToBUTENbHBIN
sTan. [ MKoamu3 — 6ECKUCIOPOAHOE PaCIEIIICHUE TIFOKO3BI.

buonoruyeckoe okucieHue, WU KIETOYHOE NbIXxaHue. Ponb MHUTOXOHApHUI B
nporueccax OMOJIOTUYECKOTO OKHCJICHUS. Huknnyeckue peakiuu.

OxucnurensHoe (ochopunuposanue. [IpenmyiecTsa a3poOHOTO MyTH OOMEHa




BEIIECTB Tiepes1 aHadpoOHBIM. DPPEKTUBHOCTH YHEPTETUIECKOTO OOMEHa

2.5

Peakuun marpuyHoro cuHTe3a. IIpUHIMI KOMIJIEMEHTAPHOCTH B PEAKLHUAX
MaTPUYHOTO CHHTe3a. Peanm3anus HaciencTBeHHONW nHpopManuu. ['eneTnaeckuit
KoJ, ero cpoucrBa. TpaHckpunuusa — Marpuudbiii cuHte3 PHK. ITpunHnmmnsr
TPAHCKPUIMIIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust 1 e€ sranbl. Yuactue tpaHcnopTHeix PHK B OnocuuTese Oenka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue amuuokucnor. Poib pubocom B
O6uocuHTe3e OenKa.

Opranuzaiys reHoMa y NpoKapuoT U 9yKapuoT. Perynsauns akTUBHOCTH T'€HOB Y
npokapuoT. ['unore3a onepona (®. XKakob, XK. Mano). Perynsauus oOMeHHBIX
nporieccoB B kieTke. Kiierounslii romeocras.

Bupycel — HekneTouHble (HOpMBI KH3HM U OOMUraTHble TMapasuTbl. CTpoeHue
HPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.

Bupycubie 3a0oneBaHus denoBeka, *HBOTHBIX, pacteHui. CITN], COVID-19,

conuaJIbHbIC U MECIUITMHCKHE HpO6J’ICMBI

2.6

Knerounsrii mwmkin, ero mnepuoabl U peryisuus. WHTEepdaza u  MUTO3.
OcobeHHOCTH TIPOIIECCOB, NpoTeKaromux B uHTepdase. [loaroToBka KIeTKH K
nenenuto.  I[IpecuHreTndeckuid  (MOCTMHTOTUYECKHUI), CHHTETUYECKUH U
MOCTCUHTETUYECKUH (MPEeMUTOTHUECKHIT) IEPUOABI HHTEP(hA3kI.

Marpuunsiii  cunre3 JIHK — permkanums. Ilpunnuner permmkannn  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATHUBHBIM CHUHTE3, AHTHUNAPAUICIILHOCTb.
Mexanusm perukaruu JJHK. Xpomocomsl. Ctpoenue xpomocom. TemoMmepsl u
TeIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTUll. JIMIUTOMAHBIA u
rariouHbI  Habopel xpoMocoM. [‘omonormuneie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenune knetkn — Muto3. CTaiuu MUTO3a M MPOUCXOJSAIINE B HUX MPOIECCHI.
Tunel muto3a. KapuokumHe3 M OWMTOKHMHE3. buosornueckoe 3HauyeHHUE MUTO3A.
Perynsauusa MutoTrueckoro 1ukia kietku. [Iporpammupyemas kiaetouHasi rudesb
— aromnTo3.

CDYHKI_II/IOHEU'IBHEISI T'CHOMHKA

OpranusM Kak OHOJIOTMYECKasi CUCTeMa

3.1

OI[HOKHGTO‘-IHI)IG, KOJIOHHUAJIBbHBIC, MHOI'OKJIETOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBI.

®dopMbI  pa3MHOXKEHHUSI OPTaHW3MOB: Oecrosioe (BKJIIOYass BET€TaTHBHOE) U
nojoBoe. Buapl Oecrmonoro  pasMHOXKEHHUS:  [MOYKOBAaHHWE,  CIOPYJISAIHS,
(dparmeHTanus, KIOHUPOBAHUE.

[Tonooe pazmuoxkenue. IlonoBsie KileTkH, WK raMmeTbl. Meiio3. Cranuu meiio3sa.

[ToBenenne xpomocom B Meitoze. Kpoccunrosep. bruonornueckuii cmpicn Mernosa




Y IIOJIOBOT'O mpouecca. Menos 1 ero MecTo B )KU3HEHHOM LIUKJIE OPIaHU3MOB.
[IpenzaponpiiieBoe paszButue. ['ameroreHe3 y >KUBOTHBIX. [lonOBBIE Kene3bl.
OOpa3oBaHue u pa3BUTHE TOJIOBBIX KJeToK. CrepMaTroreHes M OOrEHe3.
Crtpoenne mOJOBBIX KiIeTOK. OIUIOAOTBOPEHHE U SMOPHUOHAIBHOE pa3BUTHE
XKHUBOTHBIX. CIIOCOOBI OIJIOZJOTBOPEHHUS: Hapy>kHOEe, BHyTpeHHee. [lapTeHorenes.
WNunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cragum sMOpuoreHesa
KMBOTHBIX (Ha mpuMepe Jirymkn). Jpobnaenue. Tumnsl apodnenus. OcoOeHHOCTH
IpoOJieHUsS MIIEKOMUTAIONIMX. 3apOJIbIIEBbIe JTUCTKHU (racTpyJsusiius). 3akiaaka
OpPraHOB M TKAaHEWM W3 3apOAbILIEBBIX JMUCTKOB. B3anMHOE BIMSHHUE 4YacTeu
pa3BUBAIOIIErocs 3apojplia (AMOpHOHATbHAS MHIAYKLMS). 3akjajka IJIaHa
CTPOEHMSI >KMBOTHOIO Kak pe3yJbTaT HMEPApXUYECKUX B3aUMOJICHCTBUI T'€HOB.
BnusiHue Ha SMOpPHOHAIBLHOE pa3BUTHE PA3IMUHBIX (DAKTOPOB OKpYKAIOIICH
CpeIbL

Poct u pasBurue xuBoTHBIX. [TocTamMOproHansHbIi epuo. [Ipsmoe u Henmpsamoe
pa3ButHe. Pa3Butne ¢ meramopdo3oM y OECIIO3BOHOUHBIX W IO3BOHOYHBIX
JKUBOTHBIX. buHojornyeckoe 3Haue€HHE MPSAMOTO W HENPSIMOIO pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoje. Tumsl pocTa >KUBOTHBIX. DakTOpbl pErysiuu
pocTa JKMBOTHBIX M denoBeka. CTaauu TOCTAIMOPHOHAILHOTO pa3BUTHUS Y
JKUBOTHBIX U 4yesoBeka. [lepro/ipl oHTOreHesa uenoBeka.

Pa3smHokenne u passutue pacreHuil. ['ameroputr u cmopodur. Meiio3 B
KU3HEHHOM 1IMKjie pacteHuid. OOpa3oBaHMe CHOp B Ipolecce Meiio3a.
l'amerorene3 y pactenuil. OIUIOJOTBOPEHHE U Pa3BUTUE PACTUTENbHBIX
Opranu3MoB. J[BoIHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil. O6pazoBaHue U

pa3BUTHUC CCMCHHU. MexaHnu3MBbI peryjdanonuu OHTOI'CHE3a Yy paCTeHI/Iﬁ H ) KMBOTHBIX

3.2

HUctopusi craHOBieHUS W pPa3BUTHS TEHETHMKM Kak Haykd. (OCHOBHBIE
TEHETUYECKUE TOHSITUS U CUMBOJBL [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJICJIbHbBIC
T€Hbl, AJIbTEPHATHBHBIE NPU3HAKH, JOMUHAHTHBI W PELECCHUBHBIA NpPU3HAK,
TOMO3WIOTa, TETEPO3Ur0Ta, YWUCTAsl JIMHUS, TUOPUABI, TEHOTHI, (PEHOTHII.
OCHOBHBICE ~ METOJIBI ~ TCHETHKW: THOPHUIOJOTHMYECKUH,  IUTOJIOTHIYCCKUH,

MOJIEKYJISIPHO-T€HETUYECK U

3.3

Monorubpunnoe ckpeuBanue. [lepBoiii 3axkoH MeHens — 3aK0H eAMHO00pa3us
ruOpuaoB nepsoro mnokosieHus. IlpaBuno pomuHuMpoBaHus. Bropoil 3akoH
Mennens — 3akOH pacIIeIUICHMs TNpPU3HAKOB. LluTOnormdyeckue OCHOBBI
MOHOTHOPUIHOTO CKpelMBaHus. [ umores3a 4ucToTh ramer.

AHanusupytoniee ckpemmBaHue. IIpomexyTOuHBIM XapakTep HacClIEeIOBAHHUSA.
PaCHIGHJ'ICHI/Ie IIPU3HAKOB IIPU HEIIOJIHOM JOMUHHUPOBAHUH.

JurubpunHoe ckpenmBanue. TpeTtuit 3akoH MeHpaensi — 3aKOH HE3aBUCHUMOTO

HacJaeJ0BaHUA IIPU3HAKOB. ]_[I/ITOJ'IOFI/I‘leCKI/Ie OCHOBBI ,Z[I/IFI/I6pI/II[HOFO




CKpEILUBAHMS.
CuennenHoe HacienoBanue mpu3HakoB. Paborel T. Moprana. CuemieHHoe
HACJICJOBAHNE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHAas
TEOPHs HACIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXAaHHU3M OINpEAENeHUs MoJla. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHelii mon. I'eHeTuueckas
CTPYKTypa IOJIOBBIX XpomocoM. HacinenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucreMa. Ilnedorponuss — MHOXKECTBEHHOE JIEHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. BzaumMopelcTBHe HEaIENbHBIX I'€HOB.

Kommnemenraprocts. Onuctas. [lonmumepust

3.4

BsaumopeiicTBue reHorumna u cpensl pu GopmupoBaHuy heHotuna. MI3MeHIHBOCTh
npu3HaKkoB. KauecTBeHHbIE M KOJMYECTBEHHBbIE MPHU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHASI M HACIIEICTBEHHAS!.

Momudukamionsasl ~ U3MEHYMBOCTh.  Pomb  cpemsl B (OpPMHUPOBAHUU
Mo (PUKAITMOHHOM U3MeHunBOCTH. HopMa peakimu npusHaka. BapuaimioHHbIH psin
u BapuanuoHHas kpuBas (B. Woranncen). CpoiictBa MOIU(PHKAIIMOHHON
WU3MEHYMBOCTH.

I'emoturmyeckas n3MeHINBOCTH. CBOMCTBA T€HOTUIINYECKON U3MEHUMBOCTH. Bupl
TeHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeHo3 U TMOJIOBOM TpOIleCC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. Poib KOMOMHATUBHOM M3MEHYMBOCTH B CO3IaHUU
TeHETHYECKOro Pa3HOO0pa3usl B Mpeiesiax OHOTO BUJIA.

MyTaloHHas "3BMEHYMBOCTb. BUIIbI MyTallii: F€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE W WHAYLMPOBaHHbIE MYyTalMU. SaepHbIE M LUTOIUIa3MaTHYeCKHe
MyTtauu. CoMaTHYeCKUE U MOJIOBbIE MyTalluU. | [pryriHbI BOSHUKHOBEHUS] MyTalU.
Myrtarenpl ¥ HMX BIMSHME HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO
npo1iecca. 3akOH rOMOJIOTMUYECKUX PSAJIOB B HAcaeACTBEHHOM n3menunBoctu (H. .

BapwuiioB). BHesiiepHast "3BMEHUMBOCTh M HACJICJICTBEHHOCTh

3.5

Kapuorun uyenoBeka. MexayHapoaHass mOporpaMMa HMCCIEIOBAaHUS T'€HOMa
yenoBeka. MeToapl  M3y4Y€HHs TEHETHKH  YeJIOBEKa: TI€HEaJOrHMYeCKuid,
OJIU3HELIOBBIH, [IMTOTreHETHYECKUH, MONYJIALIMOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-T€HETHYECKHIA. CoBpeMeHHOE omnpeeseHue TeHOTHIIA:
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C MTOMOUIBIO
[II[P-ananu3a. HacnencTtBenHble  3a00jeBaHUs  4YellOBeKa. [ eHHbIE W
XPOMOCOMHBIE 0011€3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEAPACIONOKEHHOCThIO. 3HAUCHUE METUIIMHCKON T€HETUKH B MPEAOTBpAIllEHUN

1 JICUEHNH reHeTHYeCKuX 3a001eBaHuiil yenoBeka. CTBOJIOBBIE KIETKH




3.6

JlomecTukaims 1 celleKiusl. 3apoKICHHE CEJIEKIMU U JoMecThKaimu. Y yenne H.1.
BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOTO0Opasusi KyJIbTYypHBIX DPAaCTEHUH.
Ponb cenekuuu B cO3IaHUM COPTOB PACTEHHUI M MOPOJ KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEACTBEHHOM u3MeHumBoctu H.U.
Baswunosa, ero 3HaueHue A5 CENEKIIMOHHOM PaOOTHL

Metoapl  ceneKIMOHHON paboThl. MCKyccTBEHHBIH OTOOp: MAaccoBBIH U
WHIUBUY AJIbHBIN. OTamsl KOMOWHAIIMOHHOMN CEJIEKIIUH. HUcnoeiTanue
MPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTUIY C IOMOIIBIO OICHKH
¢denoTuna noromMcTBa U 0TOOP MO TeHOTHUITY ¢ momouIbio ananusza JJHK.
HckyccTBeHHBIN MyTareHes Kak MeTo/1 CeNEeKIIMOHHON paboThl. PanuanonHbiii u
XUMUYECKUI MyTareHe3 KaK HWCTOYHHUK MYTalld Yy KYJIBTYPHBIX (opM
opranu3moB. Mcmonb30BaHME T'E€HOMHOTO pEJAaKTHPOBAHUS W METOJOB
pexomOuHanTHbIX JIHK ams momyuenust HCX0AHOTO MaTepuaia Jyuist CeIeKIIH.
[Tomyyenne mnonumonioB. BrytpuBumoBas ruOpuamsanus. biskoponcTBeHHOE
CKpelluBaHue, Wi WHOpuIuHr. HepoJcTBeHHOE CKpelMBaHUE, WX ayTOPUIIMHT.
I'ereposuc u ero mpuuunbl. Vcnonp3oBanue rerepo3uca B cenekimn. OtnanéHHas
rudpuam3anys.  [Ipeomonenne Oecruiomsi MEXBUAOBBIX THOpUIOB. JlocTikeHns

CCJICKLIM paCTeHI/Iﬁ N XKMBOTHBIX

3.7

OOBEKTHI, UCIOIb3YEMbIE B OMOTEXHOIOTUY, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MUKPOOPraHM3Mbl, HUX  XapakTepUCTUKa. TpaauuuoHHAas  OHMOTEXHOJIOIHUS:
XJIeOOMeyeHne,  MOJy4YEeHHE  KHCIOMOJIOYHBIX  HPOAYKTOB,  BHUHOJEJHE.
Muxkpo6uonornyeckuii cuHre3. OOBEKTBI MHUKPOOUOJIOrMYECKUX TEXHOJOTHH.
[IpousBoncTBo  Oenka, aMHUHOKMCIOT W BHUTaMHUHOB.  VICKycCTBEHHOE
OILUIONOTBOPEHUE. PEKOHCTpyKIMS SHLEKIETOK W KIOHUPOBAaHUE JKUBOTHBIX.
Meton TpaHCIIIIAHTALMH SAEP KIETOK.

XpomMocoMHast M T€HHas WHXKEHepusa. VCKycCTBEHHBI CHUHTE3 TI€Ha U
KOHCTpyupoBanue pexkomOuHaHTHbIX JIHK. JlocTwkeHus M NepCHeKTUBBI
XpOMOCOMHOM M TEHHOM WHXEHepUH. MeIuIMHCKUE OHOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KJICTOK

Cucrema u MHOFOO6pa31/Ie OpTraHU4Y€CKOro Mmupa

4.1

buomorndyeckoe  pasHooOpasue  opranm3MoB.  CoBpeMeHHas  cHCTeMa
opranuveckoro wmupa. IlpuHiunel kiaaccupukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M JKU3HCACATEIHHOCTH OIHOKJICTOYHBIX OPraHU3MOB.
baktepun, apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, IPYTHE
npotucThl. KoloHHanpHbIe OpraHu3Mbl. J[BHKeHUE OHOKIETOYHBIX OPTaHH3MOB:
amMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. 3allUTa y OJHOKJICTOUYHBIX OPTaHU3MOB.

P a3pa’kuMOCTb Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHoOrokieTouHble pacTeHusi. B3anMoCBsA3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, OpraHel U CHUCTEMbl OPTAHOB MHOTOKJIETOYHOrO opraHuzMa. OpraHusm
Kak enuHoe 1enoe. Tkanum pacreHuid. TuIBl  pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, T[OKPOBHAas, TNPOBOAAIIAS, OCHOBHAs, MEXaHUYECKas.

Oco0eHHOCTH CTpOeHHUs, PYHKLUH U PACTIONOKEHHS TKaHEH B OpraHax pacTeHUn

4.3

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPTraHOB U CHCTEM
opranoB. Kapkac pactenuil. /[Br>keHre MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MbI U
HacTuM. IlornomeHne BoAbI, YIIEKUCIOrO Ta3a U MHUHEPAIbHBIX BELIECTB
pactenusiMu. [[pixanue pacrenuil. [uddys3us ra3oB yepe3 NOBEPXHOCTh KICTKH.
TpaHcrIOpTHBIE CUCTEMBI pPAcTeHUH. BbloeneHune y pacTeHuil. 3amura y
MHOTOKJIETOYHBIX pacTeHud. Kyrtukyna. CpencrBa macCMBHOM M XUMHYECKOHN
3auThl. DUTOHINBL

PaznpaxxuMocTe M perynsuus y OpraHu3MoB. PaznpakumocTs U peryisinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrIe BCIICCTBA U UX 3HAYCHUC

4.5

MHorokjerounble  JKHBOTHBIE. B3aMMOCBS3p  YacTe  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOUYHOI'O OpraHU3Ma.
OpranusMm kak eauHoe 1esnoe. ['omeocras. TkaHM )KUBOTHBIX M YejloBeKa. THITbI
JKUBOTHBIX TKaHEW: SIUTENUalbHasA, COCAUHUTENIbHAs, MbIILICYHAsl, HEPBHAs.
OcobenHocTn cTpoeHus, (GYHKIUH | pPACIONOKEHHS TKaHEW B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Oprasbl 1 CUCTEMbI OPTaHOB XHUBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpPraHOB.
Omnopa Tena opranu3MoB. CKeNIeTbl OJHOKJIETOYHBIX M MHOTIOKIETOYHBIX
*KUBOTHbIX. HapyHbilli n BHyTpeHHUIl ckeneT. CTpoeHUEe U THUIIbI COEAWHEHUS
KOCTEH.

JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. [IuraHme >xkuBOTHBIX. IIuTanme
NO3BOHOYHBIX KMBOTHBIX. J[pIxaHue *xkuBOTHbIX. KokHOe npixanue. KabepHoe U
JErOYHOE bIXaHUE.

JIpixaHNe MO3BOHOYHBIX >KUBOTHBIX. OBOJIOIUOHHOE YCJIOXHEHHE CTPOCHUS
JErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHAas CUCTEMa 4dejaoBeKa. MexaHusm
BEHTWIILMM JIETKMX Yy NTUIl W MJIEKONUTAOMMX. TpaHCIOpT BEUIECTB Y
opranusmoB. TpaHcnopT BemecTB y KMBOTHBIX. KpoBeHOCHas cucrema u e€
opransl.  KpoBeHocHass ~ cucTtemMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIeHNsI. DBOJIIOLIMOHHBIE  YCIOXXHEHHsSI CTPOCHUS KPOBEHOCHOM
CHUCTEMBI IIO3BOHOYHBIX XMBOTHBIX. BplieneHue y opraHu3moB. Beinenenue y
KUBOTHBIX. COKpaTuTenbHble BaKyoau. Oprassl BelaesieHus. CBsA3b MOJIOCTH TENA
C KPOBEHOCHOM M BBIICIUTEIBHON CHCTEMaMH. BplieneHHe y NO3BOHOYHBIX
KUBOTHBIX. 3alMTa y MHOIOKJIETOYHBIX JKMBOTHBIX. IlOKpoBBI M uX

IIPOU3BO/IHBIE.




PaznpaxxuMocCTh 1 peryisinus y Opranu3MoB. PazapakuMocTh y OJHOKIETOYHBIX
opranm3MoB. Takcucel. Pa3npakumMocTe W peryisiius Yy MHOTOKJIETOYHBIX
pactenuii. PocToBbie BelecTBa U X 3HAYEHHUE.

HepBhas cucrema u pediaexTopHas peryssius y MHOIOKJIETOYHBIX >KUBOTHBIX.
Hepsnas cucrema u e€ oTenbl. DBOIIOIMOHHOE YCIIOKHEHUE CTPOSHHS HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputMoB u mporpamMm it 3((ekTUBHONW (HYHKIIMOHATIHHOM
aQHHOTAIlMM  TCHOMOB,  TPAHCKPHUIITOMOB, POTEOMOB,  METa0OJIOMOB

MUKPOOPTIaHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €10 310POBLE

5.1

Oprassl U cUCTEMBI OPraHoOB yeiaoBeKa. OTIEINbl TOJIOBHOIO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Pedrnexc wu pedmexktopras myra. be3ycioBHble W yCIOBHBIC
peduekcbl. ['ymopanpHas peryinsuuss M SHAOKPUHHAs CUCTEMa JKUBOTHBIX U
yestoBeka. JKese3bl S9HIOKPUHHOM CUCTEMBI M UX TOPMOHBIL. JleficTBUE TOPMOHOB.
B3auMocBs3p HEpBHON M HHIOKPUHHOW cucTeM. [ umnortanamo-runodusapHas

cucreMa. Peduiexc u pediekropHas nyra. be3ycnoBHbIe 1 yCIOBHBIE pEQIICKCHI

5.2

3amuTa opranusma oT Oosne3Heil. iMMyHHas cuctema yenoBeka. Kietounslil u
TYMOpaJbHbIi WUMMYHUTET. BpoXIEHHBIN, NpuoOpeTEHHBIN crenupruuecKuit
UMMYyHHUTET. Teopusi  KJIOHabHO-CENEKTUBHOrO  ummyHuTeTa (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHuzMoB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA

5.3

Kposenocnast cucrema u e€ opranbsl. Cepille, KPOBEHOCHBIE COCYJIbI U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perynsanus

5.4

Jpixanue yenoBeka. J(uddysus ra3oB uepe3 MOBEpXHOCTh KIETKH. J[pIxaTebHas
cuctemMa 4ejnoBeka. JlpIxarenbHas IOBEPXHOCTb. Perymsuus  JIbIXaHUS.

JlpixarenbHbie 00BEMBI

5.5

HI/IHIGBapI/ITeJ'H)HaSI CHCTEMaA 4YCJIOBCKaA. OT)IGJ'H)I IMUIICBAPUTCIBHOI0 TpaKTa.
HI/IHleBapI/ITeJII)HI)Ie JKECJIC3bI. BHyTpI/IHOHOCTHOG u BHYTPHKJIICTOYHOC

MMUIIICBAPCHUC

5.6

[ToxkpoBel M ux mnpousBoanble. Opranbl BbiaeneHus. [louku. Crpoenue u
¢byHKIMOHUpOBaHUE HeppoHa. PuibTpaLusl, CeKpenust 1 00paTHOE BCacChIBAaHHUE

KaK MCXaHHN3MBbI pa60TH OpTraHOB BBIACIICHUS. O6pa30BaHHe MOYH Yy YCJIIOBCKaA

5.7

I[BI/I)KGHI/IG yeJjioBeKa: MplmeuHas cucteMa. CKeJleTHBIE MBIIINObBI K HUX pa60Ta.

CTpOCHI/Ie U TUIIBI COSIMHEHUS KOCTEH

Teopus 3Bosounu. Pazsutue xu3Hu Ha 3emiie

6.1

3BOJ’IIOI_II/IOHH8.${ TCOpUAL 4. I[apBI/IHa. Hpe,Z[HOCLIJ'IKI/I BO3HHMKHOBCHHA

napBuHu3Ma. JKu3Hp 1 HayuyHas gestenbHocTh Y. /lapBuHa.




JBrxymue cuibl 3Bosonuy BUAoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3MHOXKEHUSI OpPraHM3MOB, HACIEACTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBAHUE, ECTECTBEHHBI U UCKYCCTBEHHBIM OTOOD).

Odopmnenne cunternueckoit teopun 3Bomouuu (CTD). HelitpamsHas Teopus
sBomtol. CoBpeMeHHasi SBOJIIOLMOHHAs OMOJOTrHs. 3HAaYeHHE SBOJIIOLIMOHHON

TEOpUr B (DOPMHUPOBAHHH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa

6.2

[Momynsiums kak 3JaeMeHTapHas eauHuna 3BOJONMH. COBpPEMEHHBIE METObI
OLIGHKM TE€HETHYECKOrOo pPa3HOOOpas3usi U CTPYKTypbl momyssiiuid. M3meneHue
reHoOoHa TOMYJIANMN KaK dJEMEHTApPHOE OHBOJIOIHOHHOE SBIICHHE. 3aKOH
reHetuuyeckoro pasHosecus [x. Xapnau, B. BaitnOepra.

OneMeHTapHble  (aKTOpbl (IBMXKYIIME CHJIBI) SBOMIOUMH. MyTallMOHHbBIN
nporiecc. KomOunatuBHas wu3MeHUUBOCTh. Jlpeild TeHOB — ciryuaiiHble
HEHAIpPaBJICHHbIE HW3MEHEHMs YacToT ajeneid B momymauusax. Oddext
OCHOBATEJIS. Murpanmm. N3onsuums TIOITYJISILIAIA: reorpaduyeckas
(mpocTpaHCTBEHHAs ), OMOJIOTHYECKas! (PETPOYKTUBHAS ).

EctectBennniii oT1OOp — HampaBmaomuid  ¢daktop HBomOIMA.  DOpMBI
€CTECTBEHHOI'0  OTOOpa: JBWXKYILUM, CTAOMIM3UPYIOIIMN, pa3pbIBalOLIUi
(mm3pyntuBHEIi). [Tog0Boit oTOOp.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MUKPOIBOIIOLMH.
Bo3nukHOBeHHEe  mpucrnocoOieHuid y  opraHu3mMoB.  Apomopdozbl U
uanoanantauuu. [IpuMepsl npucnocobnenuit y opranuzmMoB. OTHOCUTEIbHOCTD
HpUCHIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum u CTpyKTypa. BumooOpa3oBaHme Kak pe3yJbTaT
MHUKpodBotonnu. M3omsmmst — kimrodeBoit ¢daktop BupooOpaszoBanusa. [lytu u
CIIoCOObI BH1000pa30BaHUS: aJUTONIaTPUIECKOE (reorpaduueckoe),
CUMIATPUUYECKOE  (PKOJIOTUYECKOE),  «MTHOBEHHOE»  (HOJMILIOWIU3AINA,
ruOpuau3anys). JureabHOCTb HBOTIOUOHHBIX POLIECCOB.

Mexanu3msbl HOpMUPOBaHHS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMOLMOHHON OMOJOrMM B pa3pabOTKe Hay4YHBIX METOJIOB COXPAaHEHHUs
O6uopazHooOpasus. MUKpPOIBOMIONMSA M KO3BOJIOLMSA IMApa3sUTOB U UX XO3SEB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMUMBOCTU K aHTHOMOTHUKAM U CrIOCOOBI OOpHObI

C HEU

6.3

MeTtoapl u3ydeHuss MakposBoitonuu. [lameoHTonornueckue MeTOIbl M3YUYEHHS
sBomonmu. [lepexomnbie Gopmbl U GUIOTCHETUYECKUE PSIIBI OPTaHU3MOB.
Buoreorpaduueckue meTopl n3ydenus 3Boitonnu. CpaBHeHue (aopsl U (hayHb
MaTE€pUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emun. Buabl-sHIEeMUKH 1
PETUKTBHL

9M6pI/IOJ'IOFI/I‘IeCKI/Ie n CpaBHI/ITeJ'ILHO'MOP(i)OJIOFH‘IeCKI/Ie MCTOJbI H3YUCHUA




SBOJIFOIIUH. I'eneTnyeckne MeXaHU3MEI J3BOJIFOIIMM OHTOI'CHE3a M II0ABJICHUA
SBOJIFOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJIOTWYHBIE  OpraHbI.
PynmumeHnrapHple  opraHel M aTaBU3MbBL ~ MOJEKYJISPHO-TEHETUIECKHE,
OMOXMMHYECKHEe W  MaTeMaTHYeCKHe  METOAbl  HM3Y4YeHHS  DBOIIOLHUU.
l'omonoruunbsie reHpl. COBpeMEHHBIE METOJbI MOCTPOCHHUS (HUIOTCHETUIECKUX
JIepEBbEB.

XPOMOCOMHBIE MYTAIIUU ¥ IBOJIIOIUS TEHOMOB.

OO0mme 3akoHOMEpHOCTH (TpaBuja) dBojonuH. HeoOpaTuMOCTh HIBOMNIOIUH.

AI[aHTI/IBHaSI paguanu. HepaBHOMepHOCTB TCMIIOB 3BOJIOIMH

6.4

HayuHble TUMOTE3bl NPOUCXOXKIACHHS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMus. JloHayyHbIe MPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEallMOHU3M ).
['unoTe3a MOCTOSHHOTO CaMO3apOKACHUS JKU3HU U €€ ONPOBEPKEHUE ONBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxneHue Ku3HM U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HEOpraHumdeckoil sBomtonuu. [lmaHerapHas (reojoruueckas)
SBOMIONMS. XHUMHUYECKas »HBONIOLMA. AOHOTEHHBIH CHHTE3 OpPTraHUYeCKUX
BemectB u3 Heoprammdeckux. Omeir C. Mwmiepa u I'. FOpu. O6paszoBanue
noauMepoB U3 MoHoMepoB. KoauepBatHas runore3za A.M. OnapuHa, rumnoresa
nepBuyHOoro OynwoHa JIk. XomnzaeitHa, reHermueckas rumotesa . Mémnepa.
Pu6osumer (T. Yek) m rumotesa «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopust 3emnu u metoAbl e€ uiydeHus. Vckomaemble OpraHHYECKUE OCTATKH.
I'eoxpononorust u e€ meronasl. OTHOCHTENBHAS W a0CONIOTHAs TE€OXPOHOJIOTHSL
["'eoxpoHosiornueckas mKaa: 30Hbl, APbl, EPUOJIBL, FTOXH.

HauanpHble 3Tanel opraHu4ecko 3BoMonnd. [1osBIeHnEe U 3BOJIIOLMS MEPBBIX
KJIETOK. OBoiouusi MeTabonau3ma. BO3HHMKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIUIEHKN KaK aHAJIOT NEPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOHOreHe3). DBOJIOLMOHHOE MPOUCXOKICHUE
BUpYycoB. IIpoucxoxkieHne MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOI'OKJIETOUHBIX OPIaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONUM BbICIIMX pacTeHUH. OCHOBHBIE apoMopdo3bl
pacrenuid. Bbixonx pacrenumii Ha cymry. [losBieHue CIOPOBBIX pPACTEHHH U
3aBoeBaHne uMHU cymu. CeMeHHble pacTeHus. lIponcxoxaeHune IBETKOBBIX
pacTeHuil.

OCHOBHBIE ATambl HBOJIOLUHM KUBOTHOro Mupa. OCHOBHBIE apoMop(o3bl
XKHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBeie XopaoBbIe KUBOTHBIE. JKU3Hb B BO/E. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxnenne ampubmii n pentwmmid. [IpoucxoxaeHne MIEKOMUTAIOMUX H




ntur. [lpuHnun kmodeBoro apomopdosa. OcBoeHHe OCCIO3BOHOYHBIMU H
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emMiie 1O 3paM U MEepHOJiaM: apXxeH, MpOTepO30id, Maneo30M,
Me3030H, KaiHOo30M. OOmas XapakTepucTHKa KIUMara U TE€OJOTHYECKHX
nporieccoB. [losBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHUeE:
€ro yCJIOBUS U BIMSHUE Ha ra30Bblil cOcTaB aTMOC(EPHI.

MaccoBbie BBIMUpaHHUSI — JKOJIOTMUYECKHME KpHU3HCHI Mpouuioro. [Ipuuunbl u
CIIEJICTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN AKOJOTMYECKUN KPHU3UC, €r0

0COOEHHOCTH

6.5

Pazmenst w 3amaum anTpomnosoruu. Metoasl aHTponoioruu. CTaHOBIEHHE
MPEJICTaBICHUN O IPOUCXOXKIEHUH YeroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoacTBO 4yenoBeka € >KMBOTHBIMU. CHUCTEMATHYECKOE IMOJIOKEHUE YEIOBEKa.
CBuzmeTenbCTBA  CXOJCTBAa  4YENOBEKAa C  JKUBOTHBIMU:  CpPaBHHUTEIHHO-
MOpGOIOTHYECKHE, SMOPHOJIOTHYECKHE, (hbU3MOTTIOTO-OMOXUMHYECKHE,
noBefeH4YecKre. OTINYNS YEIOBEKa OT )KUBOTHBIX. [IpsIMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuUTHE rOIOBHOTO MO3ra U BTOPOM CUTHAJILHOM
CHUCTEMBI.

JBuxkymme cuiabl (akTopbl) aHTPOMOTEeHe3a: OUOJOTUYECKUE, COIUATbHBIC.
CooTHoteHre OMOTOTHYECKHUX U COIMATLHBIX (JAaKTOPOB B aHTPOIIOT€HESE.
OcHOBHBIE CTaJMH aHTPOIOTE€HE3a. ABCTPAIIONUTEKHU — JAIBYHOTHE MPEAKH JTHOACH.
YenoBek  yMenblif, TepBble HM3rOTOBIEHUS opyaud Tpyna. Yenosek
OpSIMOXOMAAIIMNA M TEpBbIA BbIXOA Iojel 3a mnpeaensl Adpuxku. Yemosek
reaens0epreckuil — oOmuil MpeoK HeaHAEePTATbCKOTO YEeIOBEKa M YeIOBeKa
pasymMHoro. YenoBeK HEaHIECPTAIHLCKUM KaK BHJ JIIOAEH XOJIOJHOTO KJMMara.
YenoBek pasyMHBI COBPEMEHHOTO THIIA, JCHUCOBCKHUU YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npeaenamu AQpukm.

OBOJIOIUS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MOMYJISIHIX
yesoBeka. MyTalMoHHBIA Tiporiece ¥ noauMmopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHos, murparus 1 «3pGeKT OCHOBATENS» B MOMYJSALUIX COBPEMEHHOTO
YyeJloBeKa.

Yenoseueckue pacbl. Ilonstue o pace. bosbiime pacel:  eBporneougHas
(eBpasuiickasi),  aBCTpajo-HerpoujHas  (9KBATOpUAIbHASs),  MOHIOJIOUTHAS
(a3maTcko-aMepuKkaHCcKas). Bpemsi u myTu paccelieHHsl 4YesloBeKa MO IJIaHeTe.
EnuncTBOo  yenoBeueckux pac. HayuyHas  HECOCTOSITEIBHOCTH — pacus3ma.
[IpucnocoOaeHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKPYKAIOLIEH CpeJbl.
Bnusiaue reorpadudeckoil cpeasl U apeiipa reHOB Ha MOPQOJIOTHIO H

(1)I/I3I/IOJ'IOF HNIO YCJIOBCKA

OKOCHCTEMBI K MMpUCynmue MM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxkonoruu. CBsi3b SKOJIOTHU € APYTUMHU HAyKaMH.
Metoasl skonoruu. IlonmeBble HaOmoOAEHUSA. OKCHEPUMEHTHI B HKOJIOTHU:
npupoAHble U JabopaTopHble. MopaenupoBaHHe B HKOJOTMU. MOHUTOPUHT

OKPYIKaIOIIEeH CPe/Ibl: JIOKAIbHBIN, PETUOHATIHHBIN U TI100aTbHBII

7.2

Okonoruyeckue (hakToppl M 3aKOHOMEpHOCTH MX JeiictBuda. Kiaccuduxarms
JKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPONOTCHHBIC.
OO0mme 3aKOHOMEPHOCTH JEUCTBHsS 3Kojorumueckux (akropos. IIpaBuio
munumyma (K. npenrens, FO. JIuOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTCHOOMOHTHBIC OPTaHU3MEL.

Abuotnueckue (aktopbl. CBeT Kak sKkosorndeckuil (axrop. JleiicTBue pa3HbIX
YYacCTKOB COJHEYHOIO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TpYIIIbI
pacTeHWil M KUBOTHBIX IO OTHOIIEHHWIO K cBeTy. CHrHajibHas poJib CBETA.
doTonepuoausm.

Temmepatypa Kak »d3Kojorudeckuii ¢axrtop. JleiictBue TemmepaTypbl Ha
opranusmsl. [TolikuaoTepMHbIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbBIE OPTraHU3MBI.

Bnaxxnocts kak 9konormyeckwii (aktop. IlpucmocoOnenust pacTeHHil K
noJiiepKanno BojgHoro Oamanca. Knaccudukaims pacTeHui MO OTHOIICHHIO K
BoJie. [Ipucnocobnenys )KMBOTHBIX K M3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl oOuTaHMsA OPraHM3MOB: BOJHAs, HA3eMHO-BO3JyIlIHAs, IOYBEHHa,
ryOuHHAsE  MOANOYBEHHAs, BHYTpUOpraHusMeHHas. Dusnuko-xumuueckue
0COOEHHOCTH cpea oburaHust opraHu3MoB. IlpucnocoOneHuss opraHu3MOB K
YKU3HU B Pa3HbIX cpefax.

buonornyeckue purmel. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE Y FOJUYHBIE
putMbl. [IpucocOGIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSM YCIOBUH
KHU3HH.

Kuznennsle popmbl opranu3moB. [lonsaTue o xu3zHeHHOU (opme. KuzHeHHbIE
dopMBI pacTeHMii: AEpeBbs, KyCTapHUKH, KYyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJlHOJIeTHUE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX: I'MJIPOOUOHTHI, F€OOMOHTHI,
a3poOroHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a >KHU3HH.

buotnueckue ¢akropsl. Buapl OnoTHuecKuMX B3aMMOACWUCTBUI: KOHKYPEHLUS,
XHUIHUYECTBO, cCUMOMO3 U ero ¢gopmsbl. I[lapasutusm, xoomnepamus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPaHTCTBO, HaXJIeOHMYECTBO). Herpoduueckue
B3auMOJIeiicTBUs  (Tomuueckue, Qopudeckue, ¢dadbpudeckue). 3HAUCHUE
OMOTMUYECKUX B3aMMOJAEHCTBUI JUIsl CYIIECTBOBaHMS OpPraHU3MOB B Cpele

oOUTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOTI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapPaKTCPUCTHUKHU TOITYJIAINHN. HOHy.HSIHI/I}I Kak Ouoyiormueckast

cucreMa. Poib HEOJHOPOAHOCTH cpeibl, (PU3NUYecKUX 0apbepoB U OCOOEHHOCTEH




Ouosiornu BHIOB B ()OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISALNN.
OcHOBHBIE MOKa3aTeNM MOMYJSALMU: YHUCICHHOCTb, IUIOTHOCTb, BO3pAacTHas H
II0JIOBAsi  CTPYKTYpa, PpOXKIAEMOCTb, MPHUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaLysl.

Okojoruyeckass CTpyKTypa nomyisiiuud. OLEHKa 4YHCIEHHOCTH IOMYJIALMH.
JluHaMuKa monmyJsisAnMKM U €€ peryJsnus. bHOTHYEeCKHni MOTEHIMaN MOIYJIALHUN.
MopnenupoBanue JUHAMHMKKA —nomyjsanud.  KpuBble  pocTa  UMCIIEHHOCTH
nonyssinui. KpuBble BbDKMBaHMS. Peryisnus 4MCICHHOCTH MOIYJISALUNA: POJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpaTteruu BUIOB (r- u K-ctparerun).

[Tonstne 00 oKoMOTHYECKOW HuIIe BHaa. Mecrooburanue. MHOromMepHas
Mozenb dKonornyeckod Humm Jx.M. XatumHcoHa. Pa3zMepbl »KOJOrM4ecKkoin
Huiy. [loTeHnnanbHas ¥ peanu3oBaHHAs HUILIH.

Bun kak cucrema nomymaumid. Apeansl BUIOB. Buuabl M HMX JKU3HEHHbBIE
CTpaTeruu.  3aKOHOMEPHOCTM  IOBEACHHA W  MUIPAUUN  JKUBOTHBIX.

brnonornueckue nHBa3NN JYy>KCPOAHBIX BUI0B

7.4

CoolOmecTBa opranu3MoB. buoneHo3 u ero cTpyktypa. CBs3um MexIy
opraHm3MaMu B OHOIlEHO3e. DKOCHCTeMa Kak OTKpeiTas cuctema (A.J[x.
Tencnu). @yHKIMOHATIbHbIE OJIOKM OPraHU3MOB B SKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pelyleHTbl. Tpoduyeckue ypoBHHU. Tpoduyeckue Lenu u ceTu.
Abuorndeckue 6moku skocucteM. [louBbl W wibl B dKocucteMax. KpyroBopor
BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTelu KocHCcTeMbl. buomacca W mpoayKius. DKOJIOTHYECKUE
MUPAMHU/JIBI YKCeN, OMOMAacChl U YHEPTUH.

HamnpapnenHbie 3akoHOMEpHbIE CMEHBI COOOILIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM W HMX MPUYUHBL AHTPONOIeHHbIE BO3JCHUCTBUS HA
cykneccuu. Knumakcaoe coobmiectBo. bropasnooOpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. AHTPONOT€HHBIE HSKOCHUCTEMBL. ATPOIKOCHUCTEMA.
ArponeHo3. Paznuuust Mexy aHTPOIIOI€HHBIMU U MIPUPOAHBIMU YKOCUCTEMAMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opozckas ¢opa u
dayna. CuHaHTpoOMnU3alus TOPoACKOi (ayHbl. bronorudeckoe u X03sHUCTBEHHOE
3HAYCHHUE arpoOdKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICICTBHI OPraHU3MOB B 3KOCHUCTEMAX.

IlepeHoc 3HEprun M BEIIECTB MEKIY CMEXHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OpPraHuW3MOB, TIOMYJSILIMMA M DKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buochepa — oOmennanerapHas o06omo4yka 3eMiiu, TI€ CYLIECTBYET WU




cymiectBoBana >ku3Hb. Yuenue B.M. Bepnanackoro o Ouocdepe. ObGmactu
ouocdepsl u eé€ coctan. JKuBoe BeiecTBo 6rochepsl U ero PyHKIIUH.
3aKoHOMEpHOCTH cyiiecTBoBaHusl Ouochepnl. OcobenHocTn Ouochepsl Kak
rnobanbHOM  dKocucTeMbl.  JluHamuueckoe  paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreoXMMHUYECKHE IMKIbI (yriepoja, asoTa).
PurmuaHOCTE siBeHUH B Onocdepe.

3oHanbHOCTh Onocepsl. ITonsarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOMHBIE Jieca, CMEUIAHHBIC W IIHMPOKOJIIMCTBEHHBIE J€ca, CTENH, CaBaHHBI,
NYCTBIHM, TpPONMUYECKHE Jieca, BBICOKOTopbs. Kiumar, pacTuTenbHbId U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crtpykrypa ¥ (pyHKIHUS KMBBIX CHCTEM, OIICHKA WX PECYpPCHOTO IMOTEHIHAaIa U

OouocdepHbIX PyHKINH

7.6

DKOJIOrMyecKkue Kpu3uChl U X NpUYMHBL. Bo3aelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3MYIIHOW cpeapl. OXpaHa BO3AyXa. 3arpsa3HEHUE BOJHOU CPEIbI.
OxpaHa BoJgHBIX pecypcoB. Pa3pymienue mousbl. OxpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue Kumara.

AHTpPOIIOT€HHOE BO3JIEHCTBUE HAa PACTUTENbHBI M KHUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W KHUBOTHOTO MHpa. OCHOBHBIE MPHHLUIBI OXPaHbI MPUPOIBI.
Kpacupie kuurun. Oco0o oxpansiemble mpupomasie Ttepputopun (OOIIT).
boranuueckue cajpl ¥ 300JI0THYECKUE TAPKH.

OCHOBHBIE TNPHUHLUIBI YCTOMUMBOIO pa3BUTHS YEJIOBEYECTBA W HPUPOIBI.
PanmonanbHoe  MpPUPOAOMNONB30BAHUE UM COXpPaHEHHE  OMOJIOTMYECKOTrO

pazHooOpasus 3eMiu




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

* buosiorust 17151 3HaTOKOB. YTIIyOJIeHHBIN ypoBeHb. 10 kiacce: yueOHuk. buonorus
pazButus; 1-e uznanue Massapkuna T.B., Canenko B.b., Ceiconsatuna E.B. u
apyrue OOuiecTBo ¢ orpannueHHoi orBeTcTBeHHOCThIO « DU3TEX YUEBHUK»

* buosiorust 17151 3HaTOKOB. YTIIyOJIeHHBIN ypoBeHb. 10 Kiacc: yueOHUK.
I'enetuka. buorexnonorus; 1-e uzganne Mazsipkuna T.B., Canenko B.b.,
Ceiconsituna E.B. u npyrue OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«OU3TEX YYEBHUK»

 buonorus 175 3HaTOKOB. YTIyOJIeHHBIN ypoBeHb. 11 kimacc: yueOnuk. O0mas
ouosorus. Jkonorus; 1-e uznanue Xurapes 1. A., Kysnenosa H.A., Mocanos
A.A. n npyrue OO611eCTBO ¢ OrpaHudeHHON 0TBeTCTBeHHOCThIO « DM3TEX
YUEBHUK»

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue; noxa penakiueit [laceunnka B.B., AkiinonepHoe o0I1ecTBoO
«M3patensctBO «IIpocBemenue

* buosnorus, 11 knacc/ [laceunux B.B., Kamenckuii A.A., Pybmos A.M. u
npyrue; noa penakuuei [laceunnka B.B., AkuuonepHoe o01iecTBo
«M3parensctBO «IIpocsemenne

* buonorusi. buonornueckue cucremsl u mponeccsl, 10 knace/ Tepemon A.B.,

ITerpocoBa P.A., Ob1iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCThIO « MOL]

MHEMO3HNHA»



METOIAUYECKHE MATEPHUAJIbBI IJI51 YHUTEJIA

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

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OOmernob30BaTeNbCcKue NH(POBBIE HHCTPYMEHTHI YU4eOHOM e TeIbHOCTH.

* http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka untepHer-
MaTEepUANIOB ISl yUUTEeJed OMOJIOTHH 1O Pa3HBIM OMOJIOTHY ECKUM
JTUCIUTLTTHAM.

* http://school-collection.edu.ru Equnast komnexuus nudpoBbIxX
00pa3oBaTeIbHBIX PECYPCOB.

« OIIUOP

* https://bio-vpr.sdamgia.ru/






