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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (mainee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanum»,
dI'OC COO, Konnenmuu mnpenofaBaHus yueOHOro mnpeamera «buomorus» u
OCHOBHBIX TIOJIOXKEHHH (epiepanbHOoil paboueiil mporpaMMbl BOCIUTAHUS.

VYuebubii npeamer «buomnorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EctecTBeHHO-
HayuyHbele mpeameTs». CormacHo mnonoxenusm PIOC COO mnpodunpHbe
yueOHbIe MPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepenpaniun  oOydeHUsT Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs M
NpU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHUM, CPEIHUM
o0muM, cpemrHuM Tpo(eCcCHOHATBLHBIM U BEICIIMM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEeOHBIX TPEIMETOB JODKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MpoQopueHTalreld OO0YyYalolUXCs W CTUMYJIUPOBAHHUEM
UMHTEpeca K KOHKPETHOM 00JIaCTH HAay4YHOT'O 3HAaHUSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIUIUHOW, 3KOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[IporpamMma mo yue6HOMy mpenmery "buonorus" maér mpencraBieHHE O
eI M 3ajjadax Hu3ydeHusi yuyeOHoro mnpeamera «buosorus» Ha yriryO0J€HHOM
YpOBHE, onpeesnser 00s3areabHoe (MHBAPUAHTHOE) MPEAMETHOE COAEpKaHUE, €ro
CTPYKTypUpOBaHHME 110 pa3feliaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEH/IyeT TMOCJIEI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepuaia ¢ y4€ToM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM Yy4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peaan30BaH NPUHIMI IPEEMCTBEHHOCTU C H3yY€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  o0miero  oOpas3oBaHus, Omaromapss 4YeMy MpOoCMaTpUBAETCS
HAIpaBJIEHHOCTb Ha  MOCJEAYyIOIlee pa3BUTHE  OHOJOTMYECKHX  3HAHMH,
OPUEHTHUPOBAHHBIX HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEICTABICHUN O 310pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpe)HOro OTHOIICHUS K OKpY’Kawllel mnpupoaHoil cpere. B
nporpaMMe Mo OWOJIOTMH Tak)Ke MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO MpeaMeTa
«buonorus» B peammzamuu  TpeboBanuin PI'OC COO K MIAHHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOyuYeHUs U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yyue€OHO-TIO3HABATEIBHOM  JIESITEIIbHOCTH
00ydJaronmmxcsi Mo OCBOCHHUIO COJACP)KAHUS OHOJIOTMYECKOTO O0pa3oBaHUsS Ha
YpOBHE cpeaHero o0miero 0opa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpeaHEro o0Iero oopa3zoBaHus
3aBepiiaer Ouoyiorudyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha



pacimupeHue u yriayOlieHue 3HaHWN OOy4aroIMXcsl O JKMBOHM NpHUpOnEe, OCHOBAX
MOJICKYJISIPHOM ¥ KJIETOYHOW OHMOJOrMH, SMOPHOJIOTMM U OHOJOTHHM Pa3BUTHS,
T'€HETHKH, CEIeKIINU, ONOTEXHOIOT UM, BOJIIOLIMOHHOTO YUCHHUS U SKOJIOTHUH.

Nzyuenne yueOHOoro mnpeamera «buomnorus» Ha yriayOleHHOM YpOBHE
OpUEHTHUPOBAHO HAa MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOJyYEHUIO
Ouonornueckoro  obOpa3oBaHMs B  By3aX M OpPraHM3aLUAX  CPEIHETrO
npodeccuoHanbHoro oopazoBanus. OCHOBY €ro COJAEp aHHS COCTABIAET CUCTEMA
OMONOTHMYECKUX  3HAHMW, TOJYYEHHBIX TpPU HM3YyYEHUH OOydaroIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieJIOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kiaccax 3Ty 3HaHHS TOJMy4YarOT pa3BUTHE. Tak,
pacimpeHsl M yriayOieHbl OWOJIOTMYECKHWE 3HAaHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHu3Me 4YelOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIEro
BeIOOpa mpodeccun. Bo3MokHa Taxke HMHTerpanus OWOJOTHYECKUX 3HAHHWHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMM, MOJYYECHHBIMH OOYYAIOIIUMUCS NPU H3yYECHHU
(Gu3uKK, XUMHUH, Teorpapuu 1 MaTEMaTHKH.

Crtpyktypa mporpamMmbl o ydeOHOoMy mnpeamety "buomorms" otpaxkaer
CHUCTEMHO-YPOBHEBBI W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CormnacHo UM, U3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTepHBIE JIJISI )KUBBIX
CHCTEM Pa3HOIr'0 YPOBHS OpPTaHU3aIMH, SBOJIIOLUN OPraHNYECKOro Mupa Ha 3emie,
COXpaHEHHs OuoJoruyeckoro paszHooOpasusi miaHetsl. Tak, B 10 kmacce
U3y4al0TCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMONOTHHM, SMOPUOJNIOTHU U
OMONOTHM Pa3BUTHUS, TEHETUKU M CENEKUUH, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTUH, AKTYyaTU3UPYIOTCS 3HAHUS OOYYaroIIMXCs MO OOTaHHKE, 300JI0THH,
aHatroMud, Qusnojoruu uenoBeka. B 11 kiacce u3y4aroTcst HBOJIOIUMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U yueHue o buocdepe.

VYueOnbiii mnpeamer «buomnorus» mpu3zBaH  00ecCeYUTh  OCBOEHHE
o0yyaromumMucsi OMOJIOTUYECKUX TEOPHM U 3aKOHOB, UJEH, IPUHIUIIOB U MPAaBUJI,
JeKaIIUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHU O
CTPOCHHHU, MHOTOO0Opa3Wu M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOIMYJISALuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIATHBIX aClIeKTax OMOJOornYecKux 3HaHuil. Jlis
pa3BuUTHs U TOJAEpKaHUS HHTepeca OoOyyaromuxcsi K OWOJOTHMH Hapsmy co
3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTr0 MaTepHaja B COACpPKaHUU MPOTPaMMBI
no OMOJNIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIEHUS U Pa3BUTHUS
TOM WIUM MHOW 0O0jMacTu OWOJIOTHH, BKIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Ienb n3yueHus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBJIaJiIcHUE  OOy4yaroIUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpPUOOpETEeHHE yMEHMH
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpECa K OMpEAeNEHHON o0nacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BBIOODPY
y4e0HOT0 3aBEeICHUs I IPOJOJIKEHHSI OMOJIOTHYECKOr0 00pa30BaHus.

JloctmxeHnne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yr1yOIE€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIMUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHLEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IIPaBUJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MUpa; O
CTPOCHHUHU, MHOT000pa3uu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KIIEeTKa,
OpraHu3M, MOMyJISALUs, BUJ, OMOTe0IeH03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHHE OO0y4aroumxcsd ¢ METOAAMM IIO3HAHUS JKUBOM INPUPOIbL:
UCCIIEIOBATEIbCKUMHU  METOJAaMU  OMOJIOTUYECKMX HAyK (MOJIEKYJSIPHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONIOTMM W OHOJOTMM pa3BUTHUS, TE€HETUKH U
CEJIGKIINM, OWOTEXHOJIOTUM M CHHTETUYECKOM OHMOJOrHM, MaICOHTOJIOIHH,
OKOJIOTUH);  METOJaMU  CaMOCTOSITENIbHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIIEJIOBaHUM B JlabopaTtopuu U B npupoae (HaOmoAeHHE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEITUPOBAHUE);

OBJIaJicHUEe OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHaAJIM3UPOBATh W HCIOJIb30BaTh OHOJOTHYECKYI0 HH(GOPMAIMIO; MOJIB30BaTHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-DKOHOMMYECKMMH M 3KOJOTMYECKUMHU
npo0JieMaMy 4YE€JOBEUYECTBA; OLIEHMBATH IOCJIEICTBUS CBOEH MAESITEIBHOCTH IO
OTHOIICHUIO K OKpPYXAlolleil MNpUpOJHON cpele, COOCTBEHHOMY 30pPOBBIO U
3MI0POBBIO0  OKPYXKAIOIMIUX  JIIOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npo(UIaKTUKU MHPEKIMOHHBIX 3a00JIEBaHUN, MpaBuia MOBEACHUS B MPUPOJE U
oOecrnieyeHnst O€30MACHOCTH COOCTBEHHOM KU3HEAESITENbHOCTH B UPE3BbIYaHBIX
CUTyallUsiX MPUPOJHOTO U TEXHOIEHHOIO  XapakTepa,; XapaKTepu30BaTh
COBpPEMEHHBIE HAayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BuUTHE Y O0YUYaIOIUXCS MHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IIPOLECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMHU U COBPEMEHHBIMU
UCCIIEJOBAaHUSIMU B OHOJIOTMM, pEUIaeMbIMU €10 Ipo0JIeMaMu, METOI0JIOIHEN
OMOJIOTHYECKOTO UCCJIEI0BAHMS, MPOBEICHUS AKCIIEPUMEHTAIBLHBIX
UCCIIEIOBAaHUM, pelIeHus] OMOJIOrMYeCKUX 3a/1a4, MOACINPOBAHUSA OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00YYAIOIIMXCS IIEHHOCTHOTO OTHOILEHHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBICHUSAM; (OPMHUPOBAHUE DKOJIOTMUECKOM,
IFeHEeTUYECKOM TpaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEACHUS B MPUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarONIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAIILHOM
IPUPOAOINOIb30BaHUM (COOJIIOJICHUE TpaBWJI TMOBEICHHUS B MPUPOJIE, OXpaHbl
BUJIOB, IKOCUCTEM, OHOchEphl), COXpaHEHUHU COOCTBEHHOTO 3/0POBbSI U 370POBBS
OKpy)Xarommx Joaed (cobmoaeHus Mep NpOPHIAKTUKH — 3a00JIeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEACITEIIbHOCTH B UPE3BBIYAMHBIX CHUTYAITASIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3JJaHUE€  YyCIIOBUM  JUJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
VH/IMBUTYaJIbHOU o0OpasoBarenpHOI TPAEKTOPUH, CIOCOOCTBYIOMIEH
NOCNEAYIoMEMY MNPOPECCHOHATBPHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHMBUyJIbHBIMUA UHTEPECAMU U OTPEOHOCTIMH PETrHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTUU Ha YriyOJIeHHOM
ypOBHE cpeaHero obiiero odpazopanus, coctapiser 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OWOJIOTHH
OCYULIECTBIISIETCA C Y4ETOM CHEeUU(UKU ero cojaepaHus U HANpaBICHHOCTH Ha
NPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM MPU 00y4YEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SIBJISICTCSl TIPOBEJICHHUE JIA0OPATOPHBIX W TMpaKTUYECKuX pador. Takke ydacTue
0o0yyJaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENESETCs y4YUTEJIEeM Ha OCHOBE HMEIOIIMXCA
MaTepUAThHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue IporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyiapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorns KaKk Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Ovonoruu.  buonormyeckue HayKM M HU3y4yaeMble UMHU  MIPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W T[OHCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouonoruu.

3HadeHne Ouosoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosorueil. 3HaueHue OMOJIOTHM B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILJIEHHOCTH, OXPAHE NPHUPOLBI.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykammuy, «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

KuBble cucTeMbl Kak NpeaMer u3zydeHusi Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEIOCTHOCTb,
CJIOKHOCTb W YINOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHW3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCThb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIH,
TKaHEBbIH, OPTraHU3MEHHBIN, IIOITYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenotTuyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
marepuu. Hayku, n3ydaromnme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPraHU3alUH.

N3yuenne >XuBBIX cucTteM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MetaaHanus. [IoHsaTre o 3aBUCMMON U
HE3aBUCUMOM mnepeMeHHOU. [lmanupoBanme »skcnepumenTta. IlocraHoBka n
npoBepka runote3. Hynesas runoresa. [lonsitue BHIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIlEHKAa TOCTOBEPHOCTH MOTYYECHHBIX
pe3yabraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHATHe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl u cxembl: «OCHOBHBbIE TMPHU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWCTBa KHMBOW MaTepum», «YPOBHH OpraHu3alMyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTo opraHusMay, «buoreonenos», «buocdepa», «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJoBaHME I IPOBEACHHUS
HaOJII0/ICHUM, ©3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHME pa3IMYHBIX METOJOB IpHU
V3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKU

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. Jlepenryka. Kinerounas reopust (T. lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHH.

Meroabl  MOJNEKYJISAPHOM UM KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIHSA,
xpomatorpadusi, 37aeKTpodope3, METOJ MEYEHBIX aToMOB, uddepeHIranIbHOe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emok. DIEKTpOHHas MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznennoe) uzyyenue Kiemox.

JdeMoHcTpauuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. [lIBann, M. llneiaen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM, «JIEKTPOHHBIM MHUKPOCKOID»,
«Mctopust pa3BUTHS METOJOB MUKPOCKOIII.

O6opyoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydueHue MeETOAOB KIETOYHOW OuONOrHH
(xpomarorpadusi, snextpodopes, audbdepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIEeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma u e€ posp Kak pacTBOpUTENS, PeareHTa, y4acTHE B CTPYKTYPHUPOBAHHH
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIEeCTBAa KJIETKH, MX OHOIOrHyYeckas
poJb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MEeNnTHAHAs CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEpTHYHAs
cTpykTyphl. Jlenarypamus. CsoiictBa OenkoB. Kraccuduxamuss — Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapubl, AUCaxapyuabl, OJIUTOCAXapUIbl U MOJTUCAXAPUIBIL.
OO0mumii 1IaH CTPOEHHUS W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMN YTIII€BOIOB.

Jlumunel. I'uapodunbHo-ruapododubie cBoiicTBa. Knaccuduxarus munuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN
aunuoB. OO0IIMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun xommemednTapuoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ononornyeckue Gpynkiuu JJTHK.
Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B mosiekyjie ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHoBNEeHHbIE TEPEHOCUUKH, UX (PYHKIIMH B
kietke. Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpanCKpunmoMuKy, NPOMeoMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUEe U OMO(DHU3NYECKUEe UCCIIETOBaHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMOJeKkyn. MooeruposaHnue
CcmpyKmypbol 4 QYHKYull OUOMONEKYl U ux Komniexcos. Komnvromepuwiti ousaiin u
OpeaHudecKull Cunme3 6UOMONEKY]L U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpauuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHYECKMX SJIEMEHTOB B HEXHUBOM
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubl n cxembl: «Ilepuognyeckas TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTaBe OopraHu3moBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MONEKYINb», «CTpOeHUE MOJEKYII
yrieBosioBy», «CTpoeHre MoJieKyn JunuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue MoJiekysibl ATOy.

O6opynoBaHue: XMMUAYECKas MocyAa U 000py0BaHKE.

JlaGopaTopHasi padora «OOHapyxeHHEe OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
pEaKLU.

JlaGopaTtopnass  paGora  «MccrmemoBaHWe — HYKIEMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBbIX OPTaHU3MOB.

Tema 5. Ctpoenne u yHKIUN KJIETKHA

Tumnbel KIETOK: 3yKapuoTHuecKas U Mpokapuotuyeckass. CTpykTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHUS KIETKH.



CrpoeHue npokapuoTHUeckoi kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOEHHOCTH CTPOEHHSI TeTepoTPOPHONM U aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOILIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAaHHE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOn
MeMOpanbl. TpaHcoOpT BeleCcTB Yepe3 IIa3MaTHUYEeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa v QyHKIINU KJIETOYHON CTEHKU PACTeHHM, IPrOOB.

[utomna3ma. [{uto3omne. [lutockener. [ABmxkenne nuromiazMbl. OpraHousl
kieTku. OnHoMeMOpaHHbIE OPraHOWIbl KJIETKU: SHJIOMIa3MaTHYecKas CeTb
(OIIC), anmmapart I'ompmxu, TU30COMBI, UX CTpoeHHE M (yHKIUU. B3anmocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KJIETKU. CTpoeHWEe TpaHyJIsSIpHOTO PETUKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBopuMbIX OeikoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [nmagkuii  (arpaHyJisSIpHBIA) — DHAOIUIA3MATHYECKUN
peruxkynyM. CekperopHas ¢yHKIus anmnapata ['onpmxu. Moougurayus benxos 6
annapame [ onvoocu. Copmupoexka 6enxkos 6 annapame I onvoocu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyoun pacturenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUHU,  IJIACTHUBL.
Ilpoucxoorcoenue mumoxondpuii u nracmuo. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune u GyHKIMA MHUTOXOHApPWUN ® TuiacTuia. llepBudHnble,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMIMX  DYKAPHOT.
XIIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACThI BBICIINX PACTEHUM.

HememOpanubie opranoubl kieTku CTpoeHue U (pyHKIUKM HEMEMOpaHHBIX
OpPTraHOUJIOB KJICTKH. Pubocompl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTsl. Axkmunogvle Mukpoghuiamernmol. MBpIIIEUHBIE  KJIETKH.
Axmunogvle KOMNOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHre U JBWKEHHUE JKTYTMKOB U peCHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhule denxu.

SAnpo. OGosouka siApa, XpOMATHH, KAPUOILIa3Ma, SAPBIINIKH, UX CTPOSCHUE U
bynkun. SnepHeiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
XpOMOCOM B HUHTepha3HOM siipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHou o060n0uku 6 mumose. Aoephbiil
Mpaucnopm.

Kinerounsle BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK AYKApUOT
(pacTUTENbHOM, KUBOTHOM, TPHOHOIN).

JdeMoHcTpauuu



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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY, «SApo», «CTpoeHne NPOKapHUOTUUYECKON KIIETKI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEenapaTbl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaAKTEPUAIbHBIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpoe€HMSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHass paGora «JVccnenoBanue miazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass  padora  «lI3ydyeHue  JBWIKEHUS  IUTOIUIA3Mbl B
PACTUTEINIbHBIX KIIETKaX».

Tema 6. O0OMeH BeliecTB M NpeBPAlllCeHUE JHEPTUM B KJIeTKe

AccUMHIIALINS M AUCCUMUWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U TreTepoTpodHbIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecnedeHue KIeTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporieccax. DepMEeHTATUBHBIA XapakTep pEeaKIuil KICTOYHOTO
MeTabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelecTB B KieTke. dorocuHTes.
Anoxcueennviti u okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparowjue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJI0pormiacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue pa3nuyHbix (HakTOpoB
Ha CKOpPOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIIIUE OaKTepUH, KeIe300aKTepHH, CEpOOAKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3A.

Anaspobubie opranu3mbl. Buapl OpokeHus. IIpomykTel OpoxkeHHs U UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbL. Orarbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKucCIEHHUE, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHApHI B
nporeccax ouonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaser. IlpeuMmyiiecTBa a’poOOHOTO IMYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D (DEKTUBHOCTh YHEPTETUIECKOT0 OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCHHTE3», « DHEpreTuueckuil oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYyIOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaToB.

JlaGopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabGora «M3yueHue (HEepMEHTATUBHOIO paCILEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TpolueccoB (oTocuHTe3a H
XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBennasi uHgopmManus 4 peajn3anus eé B KIeTKe

Peakuuu matpuunoro cuHTe3a. [I[pUHIIMI KOMIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanusanus HacneACTBeHHON MHpopMaruu. ['eHeTnueckuit
KOJl, ero cBoucTBa. Tpanckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMHU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexkooupyrowue PHK.

Tpancasmus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
YcnoBusa OmocunTeza Oenka. KoaupoBanwe amuHokucinor. Pombp pubocom B
OounocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTHM T€HOB y HpokapuoT. ['mmotesa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUlt 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
po1ECCOB B KieTke. KieTounslii romeocTas.

Bupycel — HekneTounbsie GOpMBbI KU3HU U 00HUratHeie nmapasutsl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

Bupychsie 3aboneBaHust 4yenoBeka, kuBOTHbIX, pactenuit. CITN, COVID-
19, conmanbHpIe ¥ MEAUITUTHCKUAE TTPOOTIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ipoepammupyemvie pynkyuu 6eaxkos. Cnocodvt 00cmasKu 1eKkapcms.



JdeMoHcTpauuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel 1 cxembl: «buocuHTes Oenkay, «I'eHeTnyeckuit koa», «Bupycoi»,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3naHue MOJEIN BUPyCay.

Tema 8. ’/KusHeHHbIN HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. WMutepdaza u  MuUTO3.
Oco0OeHHOCTH TIPOIIeCcCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) IEPHO Bl HHTEP(DA3BI.

Martpuunbiii cunte3 JHK — pernuxauus. [Ipunuunsl permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkaunn JITHK. Xpomocomel. CtpoeHue xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIM HA0Op KIETKM — KapHoTull. JIUIouwaHblii u
rarmionIHeli  Habopel  XpoMocoM. ['omosornynsle Xpomocomsbl. IlosoBbie
XPOMOCOMBI.

Henenne ximetkn — MuTo3. CTaguuM MHUTO3a M IIPOUCXOASAINAE B HHX

npoueccel. Tunel muro3a. Kapuokunes u nuToknHe3. buosiormdyeckoe 3HayeHue
MUTO3a.

Perymsanus MHUTOTMYECKOro 1MKIa KIETKH. IIporpammupyemas kieTodHas
rubesnp — anomnTos.

Knetounoe sgpo, xpomocomsl, (GyHKIHMOHaIbHAas T€HOMHKA. Mexanusmobl
npoaugepayuu, ouggepenyuposku, cmapenus u eubdeau kiemok. «lL{ugposas
Ka1emKa» — ououngopmamuyeckue mooenu QyHKYUoOHUpOBaHUsl KIemKU.

JdeMoHcTpauuu

Tabmuupl u cxembl: «Ku3HEHHBI LUK KiIeTku», «Mutos3», «CrpoeHue
xpomocom», «Permukanusa [JHK».

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KIeTKax
KOPEILKA JIYKa».

Jlaboparopnass  padora  «/3ydyeHne  XpomMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPONpENapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPTraHU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKNEeTOYHBIE,
KOJIOHHAJIHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKIJIETOYHBIC
BOJOPOCIIH, APYTHE NMPOTUCTHI. KOJOHMAIBHBIE OpraHU3MBI.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M
cuctembl opraioB. OpranusM Kak eInHoe 1eioe. ['omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MIOKPOBHAS, MPOBOJIIIAs,, OCHOBHas, MexaHudyeckas. OCOOCHHOCTH CTPOCHUS,
(GYHKIMI 1 pacloOXKEeHUs TKaHEH B OpraHax pacTeHHI.

TkaHu KMBOTHBIX M 4€JOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHANIbHAA,
COEIMHUTEINbHAS, MbllleuHas, HepBHasi. OCOOEHHOCTH CTpoeHHs, (QYHKIUI u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHBHbIE OpraHbl pacteHuid. Opranbl U
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BEKa. OYHKIUH OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHUH ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBuxkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBbl M HACTHM. JIBU)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleuHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opranusmoB. llornomeHne BOABI, YIJEKUCIOrO Ta3a |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [luTaHue XKUBOTHBIX. BHYTpPUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kenesbl. [luieBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. JpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucrema u4elioBeka. MexaHW3M BEHTWISIIMM JIETKUX Yy NOTUL U
MJIEKOTTUTatomuX. Perymsius apixanus. JlprxaTenpbabie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUIA.
TpancriopT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u €€ perymisuus.

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. BeineneHue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaelieHus. @OuibTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXAaHW3MbI PA0OTHI OPTaHOB BBIICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTemMaMu. Boijenenue y



NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIIMOHHPOBAHHE
Hedpona. OOpa3oBaHrE MOYH Y YEJIOBEKA.

3amMra y OpPraHM3MOB. 3aluTa Yy OJHOKIECTOYHBIX OpPraHu3MoB. Cropsl
OakTepuil M LUCTHl MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX IPOU3BOAHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucrteMa yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEUPUIESCKHI
UMMYHUTET. Teopusi KIIOHaIbHO-celeKTUBHOro mmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasinrenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PaszgpaxxuMocTte ®  peryisinus  y  OpraHmsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX Opranm3MoB. Takcucsl. Pazgpaxumocts u  perymsiuusa y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryssiius y >XMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y XUBOTHbIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pednexropHas nyra. be3ycioBHbIe U yCITOBHBIE pe(IICKCHI.

['ymopanpHas perynsauus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. /JIeHiCTBHE TOPMOHOB.
B3anmocBs3bp HEpBHOW W HHAOKPUHHOM cucteM. [umnortamamo-rumnoduzapHas
cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
BoZopocin», «bakrepum», «llpocrenmme», «Opransl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOs»,
«CTpoeHne JNHMCTOBOM IUTACTHHKW», «TkaHM >XKUBOTHBIX», «CKEJIET Yel0oBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTenbHas

cucremMa», «HepBras  cucrema», «Koxa», «Msplmeynas  cucremay,
«BplienuTenbHas cUCTEMa», «DHIOKPUHHAsA cHUCTeMay, «CTpOEHWE MbILILIBDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  NUTaHUS  PACTEHUID,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUAPBDY,
«Ctpoenue 1uaHapun», «BHyTpeHHee cTpoeHue noxiaeBoro uepss», «HepBHas
cuctema  poio», «HepBHas cucrema sArymkm», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHas — cucrema
MIIeKONUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHM3MOB, MHUKpOIPENaparsl TKaHEH, PAaKOBUHBI MOJUIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UIJIOKOKHX, KUBBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repbdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
00opy10BaHuE AJIs AEMOHCTPALIMY [TIOYBEHHOTO U BO3AYIIHOIO IIMTAHUS PACTEHUMH,
pacienaeHus KpaxMaia 1 OeJIKoB Mo AeUCTBUEM (PEpMEHTOB, 000PYJOBaHUE JJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KMBOTHBIX.

JlaGopaTopHnasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «3ydueHue TKaHEe sKUBOTHBIX).

JlabopaTropHast padora «l/3ydeHue opraHoB LIBETKOBOI'O PACTCHUS».

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALMNA,
(¢parmeHTanysl, KJIOHUPOBAHUE.

[lonoBoe pa3zmHoxkeHue. [lonoBble KIEeTKM, WM rametsl. Meiio3. Craauu
Mmeno3sa. [losegenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cMpIci
M€i03a M IOJOBOro Impouecca. Melo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

IIpenzapoaeiieBoe pasBuThe. I'amerorenes y >kMBOTHBIX. [10710BBIE KEIIE3BI.
OOpazoBaHue 1 pa3BUTHE MOJOBHIX KJIeTOK. Criepmarorenes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OmiogoTBOpeHne U SMOpHOHAJIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3sBUTUE OPIaHU3MOB (OHTOT€HE3). DMOPHOJIOrus — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2naéHbIX NPobIeM IMOPUOIOSUL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOmnenue. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opobnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH JApOOJIEHMS] MIEKONMMUTAIOMIMX. 3apOJBIIIEBbIE JIUCTKU
(racTpyssinus). 3akaaJKka OpraHOB U TKaHEW M3 3apOJbILIEBbIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpPHOHANbHAS WHIYKIIHS).
3aknaJka IUIaHAa CTPOCHMS JKMBOTHOIO Kak pPe3yJbTaT  HEpapXUUYECKHUX
B3aMMOJEHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(aKkTOPOB OKpPYKAIOIIEH CPEIbI.

Poct u pa3Butne xuBOTHBIX. [locTamMOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHoOjOornmueckoe 3Ha4yeHHE NPSIMOrO W HENPSMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U yesoBeka. CTaiud mocTAIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOIOTHYECKHE TTPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENBHBIX
opranu3MoB. /[BoitHOE OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISIIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOXeHUE», «Tumbl Oecmosoro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHaAb», «Pa3MHOXEHHE 3BrIIEHBD,
«Pa3MHOXeHue Tuapb», «Menosy, «XpoMocombl», «l'amerorenes», «CTpoeHue
AWIEKIIETKH M cnepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEmpsAMoe pas3Buthe», «Pa3zButne Maickoro xyka», «Pa3zButue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHME Y ILIBETKOBBIX PACTEHHW»,
«CTpoeHue CeMsiH OJTHOJIOIbHBIX U JIBYJOJBHBIX pacTeHU», «KU3HEHHBINA ITUKII
MOPCKOM  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
NarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.

ObopynoBaHHe: CBETOBOMl MHKPOCKOI, MHUKPOIpENaparhl SIMIEKICTOK U
CIIEpMATO30U10B, MOAEND «L UK pa3BUTHS JATYIIKA.

JlaGopaTopnas padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOJBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

Hctopusi craHOBiIEHHS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponp oreduecTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Padoter H. K. Konbuioa, H. 1. Basusnora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TCHETHUKHU:  THOPUIOJOTHUYECKUU,  IUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHA.

JdeMoHcTpauuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

Jlabopatopnast paGora «Jlpozoduna Kak OOBEKT TEHETUUYECKHX
HCCJICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKOH
eauHooOpasusi rTHOpUI0B MepBoro nokojenus. [IpaBuiio nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MpU3HAKOB. lluTosiornueckne OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ MoTe3a YiucTOTh raMeT.

Ananusupyrolee ckpemuBanue. [[poMexXyTOUHbIN XapakTep HACJIeAOBaHMUS.
Pacuieruienue npu3HakoB MpHU HEMOJIHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTtuit 3aKkoH MeHiens — 3aK0OH He3aBUCHUMOTO
HacCJICJIOBAHUS MPU3HAKOB. [utonornueckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUA.

CueruieHHoe HacienoBaHue npusHakoB. PaGotel T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CILEIUICHUS MEXIy TeHaMH. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpeneSeHus Nojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOTaMETHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CIIENJIEHHBIX C IMOJIOM.

['eHotun kak uenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIN aienu3M. BjzauMopeincTBue HealJIeIbHBIX TI'€HOB.
KommnemenrapHocts. Onuctas. [lonumepus.

['eHeTYECKUIT KOHTPOJIb Pa3BUTUSI PACTEHWH, KMBOTHBIX M YEJIIOBEKa, a
Takke (U3NOJIOTUUECKUX IIPOIIECCOB, IOBEJICHUS W KOTHUTUBHBIX (YHKIIMH.
I'eHeTMYeCcKHe MeXaHU3MBI CUMOMOTeHEe3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Mennens», « Tpetuil 3aKoH
Meungnens», «AHanmu3upymouiee ckpeniuBanuey, «HemoiHoe TOMUHHpPOBaHUEY,
«CreryieHHOE HacleIoBaHWE TPU3HAKOB Y npo30huibl»y, «l'eHeThka moay,



«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum OTHIBD,
«MHOXKECTBEHHBIN AIUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MojeNb i JEMOHCTpPAllMd 3aKOHOB €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHHWS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJEIOBaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEITUBAHUA Y IPO30(UITBD.

IIpakTuyeckasas  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD).

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHoTMna W cpeasl npu  (popmupoBaHuM (peHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE MPU3HAKU. Buabl
VM3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanronHass U3MeHYUMBOCTh. Ponb cpenbl B (GOpMHpPOBAHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakiuuu npusHaka. BapuanumoHHbIN
psin u BapuauuonHas kpuBas (B. HMoranmncen). CpoiicTBa MOIu(MKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIMOHHAS.

KoMmOnHaTtiBHAsT W3MEHYMBOCTh. MeW0O3 M TOJIOBOM TPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POTh KOMOMHATUBHON N3MEHUYNBOCTH B CO3/IaHUN
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BHIA.

MyTaunoHHasT W3MEHYMBOCTb. BUABI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHIAYUMPOBAaHHbIE MyTauuu. SaepHble U
nuToriazMaTuyeckue myrtanuu. CoMaTUyecKue U MoJoBble MyTauuu. [IpudnHb
BO3HUKHOBEHUsS MyTanud. MyTareHpl W WX BJIUSIHUE Ha OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesnepHass U3MEHUUBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyecKux @axmopos &
HAC1e008aHUU U UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmumber w  cxembl: «Buasl wm3meHumBoCTHY, «MonudukannonHas
W3MEHYUBOCTHY, «KomOuHatuBHas W3MEHUYUBOCTB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTammiiy.



O6opynoBaHue: XUBble U TepOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psAa U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTnka yenoBexka

Kapuotnn yenoBexka. MexayHapoaHas mporpaMma HMCCIENOBAaHHS TI'e€HOMA
yeraoBeKka.  MeToapl  M3Y4YEHHsT TEHETHKHM  YEJOBEKAa:  I'€HEAIOIM4EeCKHM,
OJIM3HEIOBBIH, LHUTOr€HETUYECKUH, NONYJIALUOHHO-CTaTUCTUYECKU,
MOJIEKYISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeNICHHUE reHOTHUIA!
IIOJJTHOTEHOMHOE€ CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHbie 3a001eBaHUs YeIOBEKa. | €eHHbIE 1 XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boJie3HW C HacleICTBEHHOM MPeapacroiokKEeHHOCTHIO.
3HaYeHUEe MEAUUMHCKON T€HETUKHU B MPEAOTBPAILIECHUN U JICUEHUH T€HETUYECKUX
3a00seBaHUN 4YeloBeKa. MeauKo-TeHeTUUecKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIEeTKH. [ToOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEIOBAHHUI B
o0JacT pe1aKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akToOpbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karoulel cpenpl. ['eHeTnueckas
IIPEAPACTIOJIOKEHHOCTD YEJIOBEKA K MTaTOJOTHUSIM.

JdemoHcTpanumn

Tabmumpl u cxemsl: «Kapuotun uenoBeka», «MeToabl U3yuyeHUsI TE€HETUKH
yesioBeKkay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanus W CeNeKUuusa. 3apOoXJACHHE CEJNEKUMH W JOMECTHKALHUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTO0Opa3us
KYyJbTYpPHBIX pacTeHuil. Ponp cenekuuy B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
#*uBoTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TIOMOJOTMYECKUX pAIOB B
HacleacTBeHHOM wu3meHumBoctd H. 1. BaBujoBa, ero 3HadyeHue s
CEJIEKIITHOHHOM pabOoTHI.

Metoapl cenekimoHHONW paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
WHMBUAYaJIbHBIN. Ortanbl  KOMOWHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKU
¢deHoTHIa TOTOMCTBA U OTOOP MO TeHOTHUITY ¢ omotkio aHanu3za JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJeKIMOHHOM  paboThI.
PannanmoHHbI 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUH y KYJbTYPHBIX



dbopm opranusmoB. lcrnonb30BaHWE TEHOMHOTO PENAKTUPOBAHHUS M METOJOB
pekoMmOuHanTHEIX JIHK 17151 mosydenust iCXoAHOTo MaTepurana s CeJIeKIUU.

[Tonyuenune MOJIUTIIONUIOB. BrytpuBugosas ruOpuIn3aIus.
bmuskoponcTBeHHOE — cKpemuBaHue, WM uHOpuAwHT.  HepomctBenHOe
CKpelnuBaHue, win aytopuauar. ['ereposuc u ero mpuuuHbl. Mcmonb3oBaHme
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeononenue Oecronus
MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIIUU PACTEHUHN U JKUBOTHBIX. «3e1éHas
DEBONIOYU).

CoxpaHeHre U M3yYCHUE T'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX PpOAWYEH IS CO3JaHUS HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  YnpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YAYUUEeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NpUMeHeHUueM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCAEe008AHU,
nepeodosvix uoell U nepcneKmuHbIX MexHOL0SU.

JdeMoHcTpauuu

[Toptpers: H. U. Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «lleHTPBI TPOUCXOXKIEHUSI 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIIECICTBEHHON M3MEHYMBOCTN,
«Metoppl cenexkuumn», «OTnanéunas ruopuauzanusy, «MyrareHes».

JlabopaTtopHast padora «JI3ydyeHre cOpTOB KyJIbTYypHBIX PACTEHUH U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOIBI U JOCTHIKEHHMS CEJIEKUMU PAacTeHUl U
KUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abopaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaaunuonHas
OWOTEeXHOJIOTHSI:  XJIeOOMeUYeHne, TMOMYyYeHUE KHUCJIOMOJIOYHBIX  IPOIYKTOB,
BUHOJenne. Mukpoouosoruueckuii cuHtre3. OOBEKTbl MHUKPOOMOJIOTUYECKHUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C 1LIE€JIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEYAIOIIHECs B MPUPOAE OMOCUHTETUYECKHE My TH.



Knerounass mnxeHepus. MeToapl KyJlbTypbl KIETOK M TKaHEH PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMATHYECKHUN
smOpuoreHe3. lcnonp30BaHME TalIOWJOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb306anue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMM AJEp KIETOK.
Texnonocuu 0300pOo6IeHUs, KYTbMUSUpOBaHuUs U  MUKPOKIOHANIbHO2O
DPA3MHOJICEHUS CEeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha |
koHCcTpyupoBanue pekomOouHantHeiX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTW>KEHHsT M IIEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  MHXXCHEPHH.
DKOJIOTUYECKHE U ITUYECKHE ITPOOIIEMbI T€HHOW HHKEHEPUU.

Meaummnckue ouotexnonoruu. [locrrenomuas uudposas menuuuna. [LP-
JTUArHOCTHKAa. MeTaOOJOMHBIN aHaIW3, TEHONECHTPUYECKUU aHajdu3 MpOoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 340poBbs. McIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3/1aHUs KOMILUIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpPHHTHUHTA M ckaddonauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHAIM3UPOBAHHON MEULINHBI.

Co3naHne BEKTOPHBIX BaKLIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOU
3ammTel OT Bo30yautenert OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-cogeprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO00 OMacHbIE
3a00JIeBaHUs YEJIOBEKA M JKUBOTHBIX.

JdemoHcTpanumn

Tabnuup! u cxemsl: «/cnoap30BaHNE MUKPOOPTraHU3MOB B NPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEHEepUa», «I eHHAss HHXKEHEPUSD».

JlabopaTtopHnasi pa6ora «/3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOIYKTOBY.

JIKCKypeuss «buoTexHonoruss — BaKHEWINAs MPOU3BOIAUTEIBHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC

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

OpomounoHHas Tteopuss Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u Hay4yHas aesrenbHocTh Y. JlapBrHa.

JIBroKy1IMe Cuiibl HBOJIIOLMM BUJIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnuecko Teopun »HBomonuu (CTD). HelitpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorus. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, K. b. Jlamapk, O. XK. Cent-Unep, XK.
KioBwe, Y. Hapeun, C. C. UerBepukos, U. 1. llImansraysen, [Jx. Xonaein, . K.
beinses.

Tabmupt u  cxembl: «Cucrema xuBoilt mnpuponsl (mo K. Jlunuerw)y,
«Jlecthnna xuBbBIX cymectB (o Jlamapky)», «Mexanusm QopMupOBaHUs
IPUCTIOCOONIeHNI Yy pacTeHuid W >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. apsunay, «Haxoaku Y. Jlapsunay, «DopMbl 00pbsObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOroobpasue KylabTYpHBIX (opM
KarycTb», «[lopoasl momMamHuX )KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BUIOB
(mo Y. [apBuny)», «CxemMa COOTHOLICHHS JABUXKYIIMX CHJ 3BOJIOLHIY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJIbTaThl

[Tomynsinusa Kak 3J€MEHTAapHAasl €AUHULIA 3BOMOUUA. COBPEMEHHBIE METObI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3usi W CTPYKTyphl mnomyisiuuid. M3meHenue
reHooHAa MOMYJSIIUM KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SIBICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DaKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [Ipeiid reHoB — ciydaiiHbIe
HEHANpaBlieHHbIE M3MEHEHHMs] 4YacTOT amiened B momymsiiusax. Oddekt
OocHOBatenst. Jdgpgexkm Oymuvinouno2o eopaviuka. CHUdMCEHUE 2eHeMmUUEeCKO20
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonvuwux u  manvlx  nonyaayusax.  Murpanuu.  M3onsuus  mOmMyJsSIu:
reorpaduyeckas (IpOoCTPaHCTBEHHAs ), OMOJIOTHYECKas (PEmpPOyKTUBHAS).

EctrectBennblii oTO0p — Hampapistonmii  (aktop sBomONUH. DPOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3phIBAIOIIUN
(mu3pynTuBHblid). [lomoBoit 0TOOp. BO3HMKHOBEHHE M DBOJIIOIUS COIUATIBLHOTO
MIOBEJICHUS )KUBOTHBIX.

[TprcnocoO0AeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHKPOIBOJIOIHH.
Bo3nukHoBeHne — mpucmocoOJeHuit y  opraHu3moB.  ApomMopdo3bl  H
uanoanantauud. [Ipumepsl npucnocobsieHuid y opranu3mMoB: Mopdosoruyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MoOBeAeHYeckne.  OTHOCHTEIbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u crTpykTypa. BumooOGpasoBanue Kak pe3yJbTar
MUKpO3BOIIOIMHU. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIoNaTpUYeCcKoe (reorpaduueckoe),



CUMIATpUYECKOoe  (PKOJIOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMAN3ALHNS,
ruOpuansanusi). JIuTebHOCTh BOIIOLUOHHBIX IPOLECCOB.

Mexanu3mbl (HopMHUPOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomionMOHHON OuoNMOrMUM B pa3pabOTKe HAy4YHBIX METOJOB
coxpaHeHus: Onopa3zHooOpa3usi. MUKPOIBOJIONHS M KOIBOJIOIHS TTAPa3UTOB M MX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OO0pBOBI C HEW.

JdemoHcTpanumn

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

Tabmupt 1 cxembl: «MyTallMOHHass HW3MEHUYHUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiue
CHJIBI 3BOJIIOLUN», «IJKOJOrMYecKasi M30JALUs HOIMYJSIMM CeBaHCKOW (hopenuy,
«['eorpaduueckas M30AAUS  JTUCTBEHHULBI CHOMPCKOM M JTUCTBEHHUIIBI
naypckoin», «IlomysiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTEeCTBEHHOro otbopa», «®Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHblil MenaHnu3m», «Kusble nckonaemsle», «lIlokpoBuTenbcTBEHHAsA
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue agantauun», <«llpucrnocoOneHHOCTh OpraHU3MOB H €€
OTHOCHUTEIBHOCTBY, «Kpurepuu Bumga», «Buabl-aBoitHukmn», «CTpyKTypa BHIa B
npupone», «Crocobsl BUI000pa3oBaHusy», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BHUJOB JaHJIBILIEH», «DKOJOTMYECKOE BHI000pa3oBaHUE BUAOB CHHHUILY,
«[Tonumnouas! pactennii», «KamycTHo-peneunbIii ruOpum.

O6opynoBanue: repoapun pacTeHU, KOJJICKIIUA HACEKOMBIX, Yydeia MTHI] 1
3Bepel C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHNWN, dYydela NTHI[ U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHHH OJM3KMX BHUAOB, O0pa30BaBILUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopnass padora «BbIiBiIeHHE H3MEHUMBOCTH y OcCO0€l OJHOTO
BUJIA».

JlabopaTtopnas  pabGora  «llpucnocoOneHuss  OpraHu3smMoOB U HX
OTHOCHTEJIbHAS 1IEJIECO00PA3ZHOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(POJIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meroasl uU3ydeHHMs MakpoOd3BOIMIOLUMU. [laJl€OHTOIOrMYECKHE  METOABI
u3ydyeHus oHBomouuu. llepexognsie ¢GopMbl U (UIOTEHETUYECKUE  PSAJbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boitonuu. CpaBHeHHE (IOpHI U
dbayHpl MaTepuKoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emiu. Bumabi-
DHACMUKHU U PEJIUKTHIL.



OMOPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOABl U3YUYEHHUS
BOMIIOLMU. ['eHeTMYecKne MEXaHMW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBIICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PyaumenTtapHsle  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHUE,
OMOXMMHYECKHE M  MaTeMaTHUYeCKWe  METOAbl  W3YYCHHsS  HBOJIIOLUU.
I'omonornynslie reHbl. COBPEMEHHBIE METO/ABI IOCTPOEHUS (PUIOr€HETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJTIOLUS TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvl yHKYuil.
HeoOpatumocTts 3Bomonuu. AnantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIFOLUU.

JdeMoHcTpauuu

[Toptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mromep, O. I'ekkelsb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Pununodure»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMan», «llpeli KOHTHUHEHTOBY,
«Penmuktb», «HauanbHble cTaguu SMOPUOHAIBHOIO PA3BUTHUS T103BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE M AHAJOTMYHBIE OpraHe», «PyIuMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeNOBEKa W IIUMIaH3e», «l1aBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0IIMEe 3aKOHOMEPHOCTHU HBOJIIOLIANY.

OOopynoBaHue: KOJUIEKLMHU, TepOapuu, MYJSKU HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuHbple THUNOTE3bl NPOUCXOXKACHUSA >KM3HM Ha 3emie. AOHOreHe3 H
naHcnepMusi. JloHaydHbIe IPEJICTaBICHUS O 3apOXKIECHUU KU3HU (KPEalMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsitaMmu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenne ®u3HA U aCTPOOUOIIOTHSI.

OcCHOBHBIE JTarbl HEOPraHU4YEeCKON DBOJIFOLMU. [InanerapHas
(reosornyeckasi) 3BOMOLUSA. XHUMHUYECKas »HBOJIIOLMS. AOHOTEHHBIH CHUHTE3
opraHuyeckux BeuniecTB M3 Heopranudeckux. Omeir C. Mwmepa u I'. Opn.
OOpazoBanue mosMMepoB u3 MoHoMmepoB. Koarepsartnas rumoresa A. W
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[>x. XonaeitHa, reHeTH4ecKasi TUIoTe3a
I'. Mémnepa. Pubo3umsl (T. Yek) um rumoreza «mupa PHK» V. TI'mnbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHHUE ITPOTOKIIETKH.

Hctopust 3emun U MetoAbl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u €€ wmeroabl. OTHocuTenbHass W aOCONIOTHAs
reoXpoHoJorus. I'eoxpoHosiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



Havanbnable 3Tanbl opraHmyeckod spomtounu. [losBieHHe U IBOSFOLUA
HEPBBIX KJIETOK. DBOJIOLHMSA MeTa0oau3Ma. BO3HUKHOBEHHE NEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKN KaK aHAJIOT NEPBBIX HA 3eMJe COOOIIECTB.
CrpomatonuTsl. [IpokapruoOThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOTEHE3). DBOTIOLNOHHOE MTPOUCXOKICHHE
BUpycOB. lIponcxokieHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BBICHIUX pacTeHuidl. OCHOBHBIE apoMOP(O3bI
pacreHnii. Bpixox pacrenuit Ha cymy. IlosBieHuME CHOpPOBBIX pAacTeHUM H
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIponcxokIeHrne UIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BbI€ KUBOTHBIE. KH3HB B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwiuil. [IponcxokaeHUe MICKONMUTAIONIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue O€CrnO3BOHOYHBIMU U
II0O3BOHOYHBIMH KUBOTHBIMH CYIIH.

PasButne xu3HM Ha 3emie 1O 3paM W IEpUOJaM: apxei, MpOTEpPO30H,
nmaneo3oi, Me3030H, KaiiHo30M. OOmas XxapakTepucTUKa KiuMmata U
reoJIOTHYECKUX mpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHE: €T0 YCIOBUS U BIMSHUE HA Ta30BbIH COCTAaB aTMOC(EpBHI.

MaccoBeie BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI npouuioro. [Ipuunnsl n
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobennoctu. [IpoGnema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE I'PYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Tlactep, . . Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
U3YYEHHUIO CaMo3apoxaAcHUs ku3HW», «Cxema ombeita C. Mumiepa, I'. IOpu»,
«JTanbpl  HEOPraHMYECKOW  3BOMOLMM»,  «['€0XpOHOJOrMyeckas  IIKaiay,
«HavanpHble 3Tanbel OpraHUYecKol 3BOJOIUNY, «Cxema o0pa3oBaHHUsS 3YKapHOT
nyTéM cumoOuoresesa», «Cucrema KuBOH mnpupoasl», «CTpoeHue BUpYyCay,
«Apomopdo3bl pacTeHuit», «PuHMOGUTE, «OIHOKIETOUYHBIE BOAOPOCIH,
«MHorokierounsle Bojopocam», «Mxm», «llamoporaukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimmey, «KuiedHomomocTHbiey,
«IImockue 4EpBUY, «HieHucToOHOTHEY, «PbI10BI», «3E€MHOBOJHBICY,



«IIpecmbikaronmecs», «IItuupy», «Mnekonuraromue», «Pa3BuUTHE KU3HU B
apXeucKkou spey», «Pa3BuTue )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJIC030MCKOM 3pen, «Pa3BuTHe KU3HU B ME3030MCKOMN dpey, «Pa3Butue XKu3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas cuCTeMa OPraHnYeCKOro MUPay.

O6opynoBanue: repbapuy pacTeHUH Pa3IMYHBIX OTACNIOB, KOJUICKITMH
HAaCEKOMBIX, BJIAKHBIE IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHUX, CKEJIEThl TII03BOHOYHBIX JKMBOTHBIX, Yydyena MTHI U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHaa JsaboparopHasi paGora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu 1o nzydeHuro abMOreHHOro CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NepBUYHOM aTMochepey.

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAHU3MOB).

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHHUSI PACTCHHM
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «M3yyeHue ocOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — aHTPOIIOIeHe3

Paznensl u 3a7aun aHTpONOJIIOrMU. METOABI aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeEJIOBEKa. PennruosHeie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBwxynie cwibl ((pakTopsl) aHTpOIOreHe3a: OUoJIoTuYecKue, ColualbHbIe.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue dYenoBekOoOOpa3Hbie 00€3bSHBI
(TIPOKOHCYIIBI) U paHHUE MOHTH Bl — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00E3bsH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JroJeh. YemoBeKk yMenblil, epBbIe
M3TOTOBIICHUS OPYAUM Tpyla. YenoBeK NMPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOAECH
3a npenensl  Adpuku. UYenoBek reigensOeprckuii — OOMME  MPENoK
HEaHIEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YesloBeK HeaHACPTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeJlloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.



DBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLIUSIX
yesioBeka. MyTauuoHHbIH mpouecc U noauMopdusM. I[lomynisiiMoHHbIE BOJHBI,
npeiid reHoB, murpauus U «3Q¢exkT ocHoBaTeNs» B MOMYJISIUAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickas),  aBCTpajlo-HETpouJHAs  (PKBATOpUalibHAs),  MOHTOJIOUIHAs
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHMs] 4YeJOBEKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoOMeHHOCTh YeNMoBeKa K pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bmusiane reorpadumyeckoit cpenpl u  qpeiida TEHOB Ha MOPQOJIOTHIO H
(bU3HONOTHIO YETIOBEKA.

MexaucuurinHapable  MeToAbl B (Qusnueckod  (OMOJIOTMYECKOM)
AHTPOMOJIOTUU.  ODBOJIOLIMOHHAS ~ QHTPOIMOJOTHS U Mall€0aHTPOMOJIOTHUS
YEJOBEYECKUX MOMYyJSIUA. brocolunaibHble HUCCIEIOBAHUS MPUPOJLI YeOBEKa.
HccnenoBanre K03BOTIOLMHU OUOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTonbl aHTpOTIONIOTUNY, «[ 0JTOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKENeT 4YeloBeKa W CKeJeT IIMMIIaH3ey,
«PynuMEHTBI U aTaBU3MBbDY, «/[BHXKyILIME CHUIIBI AHTPOIIOTEHE3a», « DBOJTOLHOHHOE
IpEBO  YeENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpupny, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITambl SBOJIOIUHU YEJIOBEKA», «Packl UeloBeKay.

O6opynoBanne: MyJSDKM — OKAMEHEJIOCTEH, MPEIMETOB MaTepuaabHOM
KyJbTYpbl ~TIPEAKOB 4YejloBeka, penpoaykiuu (portorpadhum) KapTuH C
MUDOTOTHYECKUMH W OHOJNEHCKUMH CIOKETaMH TPOUCXOXKACHUS YeJOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIIOBEKA, MOJIEIb
yepena 4YeloBeKa M ueperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cOOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTaluil YeI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOIICHMSIX OPraHU3MOB H
HAJJOPTraHU3MEHHBIX CUCTEM C OKPYKAKIIel cpeaou

3apoxaeHue U pazButue sxkosioruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'exkkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMHU.



Meroasl skosioruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJOTHU:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHie B 3KOJOTUUA. MOHUTOPHUHT
OKpY>KaloIleH Cpe/ibl: JTOKaIbHbBIN, PETMOHAJILHBINA U II100aIbHBIN.

3Hau€HHE OKOJOTMYECKHX 3HAHWM I  4YeJOBEeKa. JKOJOTMYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. dopMmupoBaHue
HKOJIOTHYECKOM KYJIbTYpPbI U IKOJIOTUUYECKON IPAMOTHOCTH HACEJIECHUSI.

JdeMoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3Kogorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlaGopaTopHas padora «3yuenue METOJ0B DKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsbl 1 cpeaa 0OUTaHUSA

DKkoyioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukaims
HKOJIOTUYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUUYECKUE, aHTpoIoreHHbIe. O0mue
3aKOHOMEPHOCTH JeHCTBUA 3Kosorndeckux ¢akrtopos. IIpaBuino munumyma (K.
Mmnpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpraHU3MBl.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak 3Kojorumyeckuid Qaxrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHU M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTrHaJbHas poJib CBETA.
doTtonepuoausm.

Temnepatypa kak 3kojoruueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IOMKMIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skonornueckuit ¢akrop. Ilpucnocobnenusi pacTteHuil K
NoJIepKaHUI0 BoJgHOro OanaHca. Knmaccugukanus pacTeHHl 1O OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TMOAMOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3UKO-XUMHUYECKUE
O0COOCHHOCTH cpel obuTaHus opraHu3moB. [IpucnocoOneHuss opraHu3MOB K
YKU3HH B Pa3HbIX Cpeliax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE PUTMbI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHMW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHON (QopMe.
XKuznennsle popMbI pacTeHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
re0OMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHILIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxyieOHN4ecTBO). HeTpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpuyeckue). 3HAYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYIIECTBOBAaHUS OPraHu3MOB B cpelie
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuplt 1 cxeMmbl: «Okonorunueckue Qaxtope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KMBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJOTHMUECKUE aJalTalnuu
KUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoBy», «buonoruueckue puTMbIY,
«Kuznennoie  ¢opmbl  pacteHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOIO Jecay, «llenun
nUTaHus», «XumHudectBo», «llapasutuzmy», «Koukypenuus», «Cumounos»,
«KoMMeHcanuzm.

O6opynoBanue: repOapuy pPACTEHUM W >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSIHUIO Pa3JMYHBIX OSKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOoapuu U KOJUIEKIMU TEIJIOMI00UBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYHMBBIX PAacTEHU, yydyena MTUIl U 3Bepei, repbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHus NaHHBIX TPYMM, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapu M KOJUIEKIIMM pACTEHUHA U SKUBOTHBIX, OOJAJAalONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HH, repdoapuud u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3MUYHBIX >KU3HEHHBIX (HOPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIINX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rvsi BUAOB U MOMYJIANUI

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOMYJIALMH. [lonynsauma  Kak
ouonoruueckas cuctema. Poinb HEOTHOPOAHOCTH Ccpeabl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKA3aTENW MOMYJSIUMNA: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pAacTHasi M TOJIOBAs CTPYKTypa, pPOKIAEMOCTb, NPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKkoyoruyeckas CTpykrypa nomnyiasiuud. OUeHKa YMCIEHHOCTH NOMYJISLINH.
JuHamuka nonyiasiuuu U e€ peryssinua. buoTudyeckuil moTeHIMan MOMYJISIHY.
MoaenupoBaHnue TUHAMUKY onyJsaiuu. KpuBbie pocTa YUCIEHHOCTH HOMYJISIINY.
KpuBble BbDKMBaHUA. Perynsiuus YUCICHHOCTH MOMYJALMA: posib (PaKkTopoB,
3aBUCAIIUX U HE 3aBUCAILIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTpATeruu BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosiormdeckon Humm Jx.M. Xatumncona. Pasmepsl skonormyeckon
Huu. [loTeHnnanbHas U peaan30BaHHAsl HUILIN.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M MX KU3HEHHbIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorumyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toprper: Hx. M. XaT4ynHCOH.

Tabmuubl u  cxembl: «OKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyssiquum», «Bo3pacTHble  NHUpaMubl
nonyysiiumn», «CKOpOCTb  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmMammn», «Mogaens 3kosornyeckor Humum Jx. M. XarunHconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

Jlabopatopuasi padora  «IIpucnocoOnenusi CceMsH pacTeHHd K
PACCEIICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buonenHo3 u ero crpykrypa. CBsizu Mexnay
opraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYLUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIuW  dBKOCUCTEMbl. buomMacca W OpOayKIHS.
DKOJIOTMUECKUE MUPAMUJIbI Yhcell, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBudHbIe M
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccun. Knmmakcnoe coobmectBo. buopasHoobpasue u mogHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCmEMbl 03ED U pPeK. IKocucmemovl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€cO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U PUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
daopa u ¢ayna. CuHaHTponmm3zauus TopoAcKoil ¢ayHbl. buonornyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHW3MOB B
sKocucTteMax. Poib kackadHoeo s¢hghexkma u 6u008-20upuxamopos (Kuouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHCTEMaMH. Y CTONYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi go30elicmeust  3Aa2pA3HeHUl  PA3HbIX Munos Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMEUAL.
MeTtoa0a0r1ss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTE€HHBIX SIKOCUCTEM.

JdeMoHcTpauuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «I9KocHcTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTeMa XBOMHOIO Jiecay, « OyHKIHOHAIbHBIC
IpynIbl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TUPAMUIA YUCEID,
«JKonorudeckas mupamuaa OMOMacChly», «IKOJIOTHYECKass MUPaMUIA SHEPTUNY,
«O06pazoBanne 0osotay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTe
noxkapa», «9KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arpoueHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repoapun pacTeHU, KOJJICKIIUA HACEKOMBIX, Yydeia MTHI] 1
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKBApUYyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «l3yyeHue pa3zHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKYpCHs B TUIUYHBIN OMoOreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, HA CYXOJI0JbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKYypeHsl «IJKCKYypCHsl B arpo3KocHCTeMy (Ha MOJ€ WM B TEIIUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodaabHas 3xkocucTeMa

buocdepa — oOmeruranerapuas oOooyka 3emiid, TA€ CYIMECTBYET WA
CyllleCTBOBaJIa kM3Hb. Pa3BuTue npeacraBieHuil o buocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuajckoro o 6uochepe. Obnactu 6mocheps! u e€ cocran. JKupoe
BeIeCTBO Orocdepsrl U ero GyHKIUH.

3aKOHOMEpPHOCTHU CyIecTBOBaHUs O6uocdepnl. OcobeHHocTH Oruochephbl Kak
rJ100anpHOM IKOCcHCcTeMBI. JlMHaMUueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMUYECKUE IUKIbI (YIiiepoaa, a30Ta). PUTMHUYHOCTH SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsTHe o OuomMe. OCHOBHBIE OUOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIEC U ITUPOKOJIUCTBEHHBIE JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYyHKIIHM.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuubl u cxembl: «I'eochepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopojga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIe OMOMBI cylny, «Knumatuueckue
nosica 3emun», «TyHapay», «Taiiray, «CMmemansbii gecy, «1InpokoJncTBEHHBIN
aecy, «Crenby, «CaBanHa», «IlycTeiHa», « Tponuueckuii gecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIIaf cpeaa

OKOJOrM4ecKre KpU3UChI M WX MpUYMHBL. Bo3nmelicTBue uenoBeka Ha
onocepy. 3arps3HeHue BO3myIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pymienue mnousel. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kimumara.

AHTpPONIOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
pacTUTENBHOTO M KMBOTHOTO Mupa. OCHOBHBIE MPUHLHUIIBI OXPAHBI MPHUPOJIBIL.
Kpacubie xuuru. OcobGo oxpansiembie mnpupomnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO Pa3BUTHUsI YEJIOBEUECTBA U MPUPOJIBI.
PanonanbHO€ ~ MPUPOJIONOJIB30BAHUE M COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC MOCIEACTBHS.

Pa3Bute METONOB MOHUTOPHHIA pPa3BUTUSA OIMACHBIX TEXHOTE€HHBIX
npouieccoB. CucmemHvle uUcCCcre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeabunumayuu 3Kocucmem U cnocoboos 6opbObL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHIEM.

JdeMoHcTpauuu

Tabmumbr w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeprl», «3arps3HeHue mnouBbl», «l[lapaukoBwii  3pdexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUMY, «MOJENH yIpaBiIsieMOro MUpay.
Ob6opynoBanue: ¢oTorpapuu OXpaHsSEeMbIX pACTeHUM M KUBOTHBIX KpacHol
kHuru Poccurickon @enepanuu, KpacHOM KHUTH peTHOHA.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BbNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOydJaronmuMucs MporpaMM CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUSI IPOrpaMMbI 1O OUOJIOTUU
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O0YYaroUMMUCA POCCUUCKON
rpakIaHCKON MUJAEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOIIPENENCHUIO, Haauuyue Mmomusayuu K OOy4EeHHIO  OHMOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHUX YOEXKIIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTMYECKOTO  00pa3OBaHUs, Haauuyue  NpagoCO3HAHUs — SKOJIOTHMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUNMb e U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAMMBbI IO OHMOJIOTHH TOCTUTAIOTCS
B CIWHCTBE YYCOHOW M BOCIHUTATEIHLHON JEATEILHOCTH B COOTBETCTBHUHU C
TPAJUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJAECHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCHUTAHUS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEH TMO3ULUMHU JMYHOCTH, NATPUOTHU3MA U
YBaXKEHUSI K 3aKOHY W MPABOIMOPSAJKY, YETOBEKY TpyJa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHAJIbHOrO Hapoaa Poccuiickoir Penepauuu, Opupoae H
OKPYKaroUIEH cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOUINXCs PYKOBOIACTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONBITA JIEATEIILHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHON IESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSITH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COI[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJICAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCITUTAHMS:

c(hOopMUPOBAHHOCTD pOCCUICKOIN IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK U KYJBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OWOJOTWMH, TOHWMAaHUS 3HAYCHHUS OWOJIOTUU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETHKY OBbITa, HAy4HOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHHUIA;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOIMOHAJIBLHOTO 0J1ATONOTyYHs:

MOHMMAHUE W peamu3aiusi 3I0poBOro u 0Oe3omacHoro oOpasza >KH3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJlaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MOHUMAHUE IEHHOCTH TPABWJI HWHIUBUAYAIbHOTO ¥  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSTUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTHUBHOM JESTEbHOCTH TEXHOJOTHYECKOM M COLMAIbHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYyIO JIESITEIIbHOCTB;

UHTEpEC K pa3inyHbIM chepaMm mpodeccnoHaNIbHON OesSTENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIA BbBIOOpP Oyaymied npodeccun U peasu30BHIBATH
cOOCTBEHHbBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHONIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIEeCTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYpPhI: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHMS TIOCTYIKOB W OIIGHKM WX BO3MOXHBIX IIOCJICACTBUIM ISt
OKpY>Kalolllel Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWST W YMEHUS TPU PEHICHUH TPoO0IeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZEHME TpaBU  MOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE pPABHOBECUS B DSKOCHUCTEMAax, OXpaHy BHJIOB,
aKOCUCTEM, Orochepsr);

AKTUBHOE  HEMNPUITHUE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpYXKaroUeu
IPUPOJIHON cpefie, YMEHHE NPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUSI PEITPUHUMAEMBIX JEHCTBUN U IPENOTBpaAlIaTh UX;



HaJIM4Me Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COIMAJIBLHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEIbHOCTH 3KOJIOTHYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOMW MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEJICTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHUMAaHUE CchneuupuKku OHOJOTMM KaK HayKd, OCO3HaHUS €€ poyiu B
(GbopMHpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyXKalolmeM MHUpPe KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MTPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJII COBPEMEHHOM LMBWIM3ALUU:
obecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JAHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaThb PECypCHbIE  MPOOJIEMBI  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBLHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYCHHHM OWOJOTUYECKUX 3HAHUN B IENISIX
NOBBIIIEHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIMOHAIBHOW I'PaMOTHOCTH OOydYaroumuxcs, GopMupyemon
IPY U3y4YCHUH OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIIMX B HEM M3MEHEHHU,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIFHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX dKU3HEHHBIX CUTYaLIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOM JESTEeIbHOCTH, TOTOBHOCTh OCYUIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEILCKYIO AESTEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMIO, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HAHWA 1O OWOJIOTHH B
COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTAMH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yabTaThl OCBOEHUS yuyeOHOro mpeameta «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINe
LEJIOCTHOCTh HAy4YyHOW KapTHHBlI MHpa M CHEHUPUKY METOJIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOILIecC,
CUCTEMa, HAay4YHbIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIEIOBaHUE,  HaONIOJICHWe, U3MEpeHHe, OJKCIepUMEHT U  JApyTue);
yHUBEpCalbHble Yy4yeOHble JAEeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIE), obecrnieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYYalolIuXCs;, CIIOCOOHOCTD
o0y4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHEIE,

MHUPOBO33PEHYECKUE 3HAHWS W YHUBEpPCadbHBIE Y4YeOHBIC JCHCTBUS B
TI03HABATEJIBHON M COIIMAIHON MPaKTHKE.

B pesynpraTe wuW3ydeHHWs OHWOJIOTMM HAa YpPOBHE CPEIHEro OOIIero
oOpazoBanusi y oOyuatomerocss OyayT chOpMUPOBAHBI TMO3HABATEIbHBIC
yHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEUCTBUSI, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYEeOHBIE JCHCTBUSA, COBMECTHAS
JESITEBHOCTb.

MertanpenMeTHbIe pe3yibTaThl OCBOEHHUS TMPOTPaAaMMBI CPEIHEro OOIIero
00pa30BaHMs TOJKHBI OTPAXKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENILHO  (OpMYNIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHHWHM 3HAHWN TMPUEMBI JIOTUYECKOTO MHBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICI
OMONIOTHYECKUX MOHATHH (BBIIETATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENIETIATh I JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKHUE TIOHITHS JUISI OOBICHEHUs (DaKTOB U SIBJICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPaACCYKIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOYCHUS;

NPUMEHATh  CXEMHO-MOJENbHBIE  CpPEACTBa  IJIsl  TPEICTABJICHUS
CYIIECTBEHHBIX CBS3€H M OTHOLICHUA B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TAK)KE€  NPOTUBOPEYMH  Pa3HOrO  poAa,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs NPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKU IIOCIICACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M BBINOJHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbI€e HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh pPA3JIMYHBIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUS, €ro HHTEpHpeTanuu, MNpeoOpa3oBaHUID W IPUMEHEHHIO B YUYEOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMU MMOHATUSAMH U METOAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIISAITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMETPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IPAKTUYECKYIO 00JaCTH
AKU3HEIEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE IOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOPMAIUU (TEKCTE yueOHOTrO
nocoOusi, HAy4YHO-IOMYJIAPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B lHTepHeTe), aHanM3upoBaTh



UH(POPMALINIO Pa3IMUHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUUECKU OLICHUBATD
e€ J0CTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM NJIsi BBITIOJHEHUST yUeOHBIX
3ajady;

nproOpeTaTs OMNBIT HCIOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BaHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCMOJb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa Mpu paboTe ¢
Oouonornueckor uH(MOpMalLMeNd: TNPUMEHATh XUMHUYECKHE, (PUINYECKUE U
MaTeMaTHUYeCKUe 3HAKHM U CUMBOJIBI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCMOJNb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATrJISITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpPMAINH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTMYHOCTH.

OBgJlaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS MpeiiaraeMon
3aJja4uM, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMaora Uik JUCKYCCHUH);

pacro3HaBaThb HeBepOaJbHBbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOcOOaMu OOIICHUS W B3aUMOJEHUCTBHS, MOHHUMATh
HaMepeHHUsl APYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOCCETHUKY
U B KOPpeKTHOU (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIAMBHYaJTbHON
paboThI IpH pelIeHNH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYMIIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHNN YUYEOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaKJIOT0 YeHa KOJUIEKTUBA;



OpUHUMATh IIeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeienaTh pojud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
o011 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO ¥ BOOOPAKCHHE, OBITh HHUIIMATHBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

WCIIOJI30BaTh OWOJIOTUYECKUE 3HAHUS IS BBIABJICHHS TPOOJIEM U WX
pEIICHNS B )KU3HCHHBIX U YI€OHBIX CUTYAIUAX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOILIECHUIO K >KHBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MO3HABATEIbHYIO ACSITENbHOCTb, BBISIBIATDH
po0IeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJa4l B 00pa30BaTEIIbLHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa3OBaTENbHBIN U
KyJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBI B JCSTEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJE€Th HABBIKAMHM  IO3HABATEJIbHOM  pediekcud KaKk  OCO3HaHUSs
COBEpILAEMbIX JIEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIEKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHUKEHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeaMmera
«buonorusi»y Ha yrayOJIE€HHOM ypOBHE OpPUEHTHUPOBAHBI Ha oOecleyeHue
npodunabHOro  oOy4yeHuss  oOywaromuxcs  Ouosmornd. OHU  BKIIIOYAIOT:
crienuduaeckue Ay OMOJIOTHN HAyYHbIE 3HAHMS, YMEHHS M CIOCOOBI IEUCTBHM 110
OCBOCHHIO, MHTEPIIPETAlMU U MPpeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBHOCTH MO
MOJIYYEHHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. l[IpeameTHble pe3ynabTaThl MPECTABICHBI IO
rojam U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO TipeameTa «buonorus» B 10
KJacce NOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ U pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWW  3aKOHOB TPUPOJABI W  PEIIEHWH MpoOJeM  paIrmOHAIBHOTO
IPUPOOTOIb30BAHUS, O BKJIa/€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKUE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTabonu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. llineiinena, P. BupxoBa, xpomocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o neHTpax
MHOTOOOpa3Wsi W  MPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHON U3MEHUYNBOCTH H. . Basusosa), IIPUHLIUATIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO IO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OINMUCAaHUE, HU3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIJCIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, paCTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, IIPOILECCOB IKUZHEIACATEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKIX
MPOIIECCOB: OOMEHa BemiecTB (MeTaboau3M), MPEeBpaIlCHUsT dHEPIUU, OpOKEHUs,
aBTOTPO(PHOTO M reTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHA,
pPa3MHOXKEHUSI,  WHAUBUIYaJbHOTO  PAa3BUTUSL  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPTaHOB y pAcCTEHHUI, XKUBOTHBIX U YEJOBEKa U HX
GYyHKIUSIME, MEXKIYy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Tarmamu
oOMeHa BEIECTB, ATallaMy KJIETOYHOTO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTamamMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DPEHOTHIOM, (EHOTHUIIOM U
dbakTopamMu cpebl OOUTaHUS;

YMEHUE BBISBIISATh OTIUYUTEIIbHBIC TPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYII;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJIOTHYECKIUMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOIHITH J1a0OpaTOpHBIE M MPAKTUYECKHEe PaOOTHI, COOIIOIAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTATHHBIMU
cpenctBaMu, (GOpMYNIHUPYS Ielb HCCICNOBaHUS, aHAIM3HPOBATH IOTyYEHHBIC
PE3YNbTaThI U JACNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4€OHO-HCCIIENOBATENBCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EPEHITUSAX;

YMEHHE OIICHMBATh AITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCJICJIOBAaHUN B
obmactu  OMOJOTMM W MEIUUUHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3/IaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccruoHanbHOU
NEeATEIbHOCTH B 00JacCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEeJIbCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
pO(EeCCUOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpA, B TO3HAHUM 3aKOHOB IPUPOABI M PEIICHUU SKOJIOTUYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUIEHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTIONB30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
0OILIECTBY, YEJIOBEKY, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTUY;

YMEHUE BIAJIETh CUCTEMON OHOJIOTMYECKMX 3HAaHWUM, KOTOpas BKIIIOYAET
omnpeneseHuss M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaoMIMX OHOJIOTHYECKHUX
TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPHH
(3BommonronHas teopus Y. JlapBrHa, CHHTETHYECKAs] TEOPUS IBOJIIOLUM), YUEHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro papHoBecus Jx. Xapau u B. BaiinOepra,
3apoasimieBoro cxonactsa K. M. bopa), mpaBuna (munumyma lO. JluOuxa,
HKOJIOTMYECKON NHUpaMubl 3HEPruu), rumnore3sl (runmoreza «vupa PHK» V.
['un6epra);

YMEHHE  BIQJAETh  OCHOBHBIMH  METOJAMH  HAy4YHOrO  IIO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omcanue, M3MEpeHHue, HAOMIOACHUE, SKCIIEPUMEHT), CIOCO0aMU BBISBICHUS W
OLICHKH aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHOIE€OLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYIIETO M Pa3phIBAIOLIETO
€CTECTBEHHOTO ot0opa, aJIONAaTPUIECKOTO 17} CUMITATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JABIKYILIUX CHJ SBOJIIOLMU Ha T€HO(OH/I MOIMYJIALNH,
IPUCIIOCOOTICHHOCTH OPTaHU3MOB K cpelie 0OUTaHus, YepeAOBaHUs HaIllpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BELIECTB U OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY IPOLECCAMU HBOJIOLNH,
JBIKYILIMMHM CHJIaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMU Pa3jIMYHbIX 3KOCHCTEM H
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
PUCIIOCOOJIEHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ DKOCHUCTEM, B3aHMMOCBSI3e  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE HCIIONB30BaTh COOTBETCTBYIOIIME AapPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEeMAaTUUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB M CPelbl OOMTaHMs, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOAMMOCTH COXPaHEHUS MHOrooOpasusi BHIOB H
HKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPO/IBI U UETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIy UCCIETyeMbIMU OMOJOTHYECKIMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE M MPAKTHUYECKHE padoThl, COOII0AATH
npaBuiia py padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMyIUpys Iellb HCCIENOBAaHUS, aHAIU3HPOBATh IOJYyYEHHBIC
pe3yIbTaThI U AeNaTh BHIBOJIBL;

yYMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe mo OMOJOTrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEICTABIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EpEeHLIUSAX;

yYMEHHUE OIICHHWBATh TMIIOTE3bl U TEOPUU O MPOUCXOKIACHUHN KU3HU, YEJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUIAX M CHOCO0aX MpPeAOTBPALCHUS
I00aTbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiedt mpodeccrnoHalbHOM
JESTEIIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEAUIIUHEI,
OMOTEXHOJOIMH, TICUXOJOTHH, BETEPUHAPHUU, CEJIBCKOTO XO3SHCTBA, MNHILEBON
IPOMBIIIICHHOCTH, YIIyOJIsATh MO3HABATEIbHBI HMHTEpEC, HANpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud U IPOJOHKEHUE
OMOJIOTHYECKOro 00pa3oBaHUs B OpraHU3ALUSIX CPETHETO Mpo(hecCHOHAIBHOTO U
BBICIIIET0 00pPa30BaHUSI.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue;
nox peaaknueit [laceanuka B.B., AknnonepHoe o6mectBo «3maTtenscTBO
«IIpocsemenue»

* buonorwus, 11 xknacc/ Ilaceunnk B.B., Kamenckwmit A.A., PyomnoB A.M. u
npyrue; noj penakmnueit [laceunnka B.B., AkiinonepHoe o011ecTBo

«M3parensctBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Meroanueckue marepuansl K Y MK Ilaceunnka B. B.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6moreka IJOK

POIII

1. IIpoekt «Bces 6uonorus» http://www.ebio.ru/index-1.html

2. buonorus. DnexkTpoHHbIi yueOHUK http://biologylib.ru/catalog/

3. buonorus. Cceuiku Ha caiTel o 6unosioruu http://biologylib.ru/catalog/

4. BuptyanbHas oOpa3oBarenpHas abopatopus http://www.virtulab.net

5. Untepuer ypok https://interneturok.ru/



6. S uny Ha ypok Ouonoruu http://bio.1september.ru/urok/

7. CoBpeMeHHbIe ypoku Onosoruu http://biology-online.ru/

8. NHdopmarimoHHo-cipaBouHbIN pecypc o ouonoruu http://www.cellbiol.ru/
9. buonoruyeckuii cinoBaph oH-JakH http://www.bioword.narod.ru/

10. IpeBHue nckomnaemple >kuBoTHBIE http://biodat.ru/

11. buonorudeckuii karamor http://www.ancientbeasts.ru/

12. 3oomorus ans yaurens http://www .S5zaklepok.ru/

13. Dunuknonenus giaopsl U daynsl http://faunaflora.ru/39/






