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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepanum»,
dI'OC COO, Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIOXKEHUH (eiepanbHOoil paboueil mporpaMMbl BOCIUTAHUS.

VYuebubiii npeamer «buosorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpenMeTHoW obnactu «EctecTBeHHO-
HayuyHble mpeamers». CormacHo mnonoxenusm PIOC COO mpodunpHbie
yueOHbIe MPEeIMEThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
nuddepenpaniiun  oOy4eHUsT Ha YPOBHE CpeAHEro oOIero ooOpa3oBaHUs H
pPU3BaHbl O0ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHUM, CPEIHUM
o0muM, cperHuM Tpo(eCcCHOHATBHBIM U BBICIIIM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEeOHBIX TPEIMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MpoQopUeHTalreld OO0YyYalolUXCs W CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAaHWSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIUIUHOW, SKOJIOTHEN, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[IporpamMma mo yue6HOMYy mpenmery "buonorus" naér mpencraBieHHE O
eI M 3ajadax Hu3ydeHusi yueOHoro mnpeamera «buosorus» Ha yriryO0J€HHOM
YpOBHE, onpeiesnsieT 00s3areabHoe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTypUpOBaHHME 110 pa3deliaM U TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEH/IyeT TIOCJIEI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepualia ¢ y4€ToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMUKM y4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peaan30BaH NPUHIMI IMPEEMCTBEHHOCTU C H3yY€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  o0miero  oOpas3oBaHus, Omaromapss 4YeMy MpOCMaTpUBAETCS
HAIpaBJIEHHOCTb HA  MOCJEAYyIOIlee pa3BUTHE  OHOJOTMYECKHX  3HAHWMH,
OPUEHTHUPOBAHHBIX HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTABICHUN O 310pOBOM 00pa3e KU3HU, Ha
BOCIIUTAHUE OEpex)HOro OTHOIICHUS K OKpY’Kalluel mnpupoaHoi cpere. B
nporpaMMe Mo OWOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH y4e€OHOTO IMpeaMeTa
«buonorus» B peammzamuu  TpeboBanuii PI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOydeHUs U B
(GOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yyue€OHO-TMIO3HABATEIBHOW  JIESITEIIbHOCTH
00ydJaronmxcsi Mo OCBOCHHUIO COJACP)KAHUS OHOJIOTMYECKOTr0 O0pa3oBaHUsS Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopa3zoBaHus
3aBepiiaeT Ouoyiorudyeckoe oOpa3oBaHWE B IIKOJIE W OPUEHTHPOBAH Ha



pacimmpeHue U yriayOlieHue 3HaHWK OOy4aromMXcsl O >KMBOM NMPHUpPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHMOJOrMH, SMOPHOJIOTMHM U OUOJOTHHM Pa3BUTHS,
T'€HETHKH, CEJIeKIINU, ONOTEXHOIOT UM, BOJIIOLIMOHHOTO YUECHHUS U SKOJIOTHUH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriayOlleHHOM YPOBHE
OpUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIEMY MOJyYEHUIO
Ouonornueckoro  obOpa3oBaHMs B  By3aX M OpPraHU3aLUAX  CPEIHETO
npodeccuoHanbHoro oopazoBanusi. OCHOBY €ro COJAEp aHMS COCTABIIAET CUCTEMA
OMOJIOTHMYECKUX  3HAHMW, TOJYYEHHBIX TMpPU HM3YyYEHUH  OOydYaroIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieJIOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS TOJy4YarOT pa3BUTHE. Tak,
pacmupeHsl M yriayOsieHbl OWOJIOTMYECKHWE 3HAaHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHu3Me 4YelOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPHUEHTHUPHI VIS MOCIETYIOIIEro
BeIOOpa mpodeccun. Bo3MokHa Taxke MHTErpanus OWOJOTHYECKUX 3HAHWHA C
COOTBETCTBYIOIIMMHU 3HAHHUSMHM, MOJYYCHHBIMH OOYYaIOIIUMUCS NPU H3yYCHHH
bu3uKU, XUMHUH, Teorpapuu U MaTEeMaTHKH.

Crpykrypa mporpamMmbl o ydeOHOMy mnpeamery "buomorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CormnacHo UM, U3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTepHBIE ISl )KUBbIX
CHCTEM Pa3HOIr'0 YPOBHS OpPTaHU3aIMH, SBOJIIOLUN OPraHNYECKOro MUpa Ha 3emie,
COXpaHEeHHs OuoJoruyeckoro pasHooOpasusi miaHetsl. Tak, B 10 kmacce
U3y4alOTCSI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTHH, SMOPUOJIOTHU U
OMONIOTHM Pa3BUTHUS, TEHETUKU M CENEKUUHU, OMOTEXHOJIOTUU M CHUHTETHYECKOU
OMOJIOTUH, AKTYyaTU3UPYIOTCS 3HAHUS OOYYaroIUXCsl MO OOTaHHKE, 300JI0THH,
aHatroMud, (Qusnojoruu ueioBeka. B 11 kiacce u3y4aroTcst HBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U yueHue o buocdepe.

VYueOubiii mnpeamer «buonorus»  mpu3zBaH  00ecCEYUTh  OCBOEHHE
o0yyaromumMucsi OMOJIOTHYECKUX TEOPHM U 3aKOHOB, UJCH, IPUHIUIIOB U MIPAaBUJI,
JeKaIIUX B OCHOBE COBPEMEHHOHN €CTeCTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHHUH O
CTPOCHUHU, MHOTOO0Opa3Wu M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOIMYJISAILUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MIPUKIIATHBIX aClIeKTax OMOJOoruYecKuX 3HaHuil. Jlis
pa3BUTHs U TOJACPKAaHUS HHTepeca OOyyaromuxcsi K OWOJOTHMH Hapsmy co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTr0 MaTepHaja B COACPKaHUU MPOTPaMMBI
o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBICHUS U Pa3BUTHUS
TOM WM MHOW 0O0JacTH OWOJIOTHH, BKIAJOM OTEUYECTBEHHBIX U 3apyOEeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



I{enb n3yueHus yueOHoro npenmera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBJIaJicHUE  OOy4yaroIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra U MpUOOpETEeHHE yMEHMH
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpECa K OMpEAeNEHHON o0nacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4e0HOT0 3aBEICHUS I IPOJOJIKEHHSI OMOJIOTHYECKOr0 00pa30BaHus.

JloctmxeHnne 1enu U3ydeHus ydeOHoro mpenmera «buonorus» Ha
yri1yOI€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 33/1a4:

OCBOCHHE OOYYAIOIMMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHLEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IIPaBUJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOCHHUHU, MHOT000pa3uu M OCOOCHHOCTAX OHOJOTUYECKHX CHUCTeM (KIIeTKa,
OpraHu3M, MOIYJISALKs, BUJ, OUOTE0IIeHO03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHHE OO0y4arouMxcs ¢ METOAAMM IIO3HAHUS JKUBOM IPUPOIbL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKMX HAyK (MOJIEKYJSIPHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONIOTMM W OHOJOTMM pa3BUTHUS, T'€HETUKH U
CEJIKIINM, OWOTEXHOJIOTUM M CHHTETUYECKOM OHMOJOrHM, MalCOHTOJOTHH,
OKOJIOTUH);  METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEICHUS  OMOJOTHYECKHX
UCCIIEJIOBaHUM B JlabopaTtopuu U B npupoae (HaOmoAeHHe, HN3MEpEHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJiIcHUE OOYYaIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBATh W HCIOJIB30BaTh OHOJOTHYECKYI0 HH(GOPMALMIO; IOJB30BaTHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMUM U  COLMAIBHO-DKOHOMMYECKMMH M 3KOJOTMYECKUMHU
npo0JieMaMy YE€JIOBEYECTBA; OLIEHUBATH IOCJIEICTBUS CBOEH JAESITEIBHOCTH IIO
OTHOIICHUIO K OKpYXalolleil MNpUpOIHON cpee, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYXKAIOIMIUX  JIIOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npo(UIaKTUKU MHPEKIMOHHBIX 3a00JIEBaHUM, MpaBuia MOBEACHUS B MPUPOJE U
oOecrnieueHnst O€30MACHOCTH COOCTBEHHOM KU3HEAESITEIbHOCTH B UPE3BbIYAHBIX
CUTyallUsiIX MPUPOJHOTO U TEXHOIEHHOI'O XapakTepa,; XapaKTepHu30BaTh
COBpPEMEHHBIE HAayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BUTHE Y 00yUaIOIUXCS WHTEIUIEKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IIPOLECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMHU U COBPEMEHHBIMU
UCCIIEOBAaHUSIMU B OWOJIOTMH, pEUIaEMbIMU €10 IpOo0JIEMaMu, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCJIEI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, pelIeHUs] OMOJIOTMYECKUX 3a/1a4, MOACINPOBAHNUSA OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00YYAIOIUXCSl IIEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETbHBIM €€ 00beKTaM U SIBICHUSAM; (OPMHUPOBAHUE DKOJIOTMUECKOM,
IFeHEeTHYEeCKOM TpPaMOTHOCTH, OOIIel KyJIbTYypbl TMOBEICHUS B MPUPOJIE;
WHTETPAlMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHue  OOyYarOIIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAIILHOM
IPUPOIOIOIb30BaHUM (COOJIIOJICHUE TpaBUJI TMOBEICHHUS B MPUPOJIE, OXpaHbl
BUJIOB, IKOCUCTEM, OHOochephl), COXpaHEHUHU COOCTBEHHOTO 3[I0POBbSI U 370POBBS
OKpy)Xarommx Joaed (cobmopeHus Mep NpOPHIAKTUKH — 3a00JIeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEACITEIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIIHASIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3J]aHUE€  YyCIOBUM  JUJII ~ OCO3HAaHHOrO  BbIOOpa  OOy4YarOMIMMUCS
VH/IMBUATYaJIbBHOU o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
NOCIEAYIOMEMY MNPOPECCHOHATBPHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHMBUTyaJIbHBIMUA UHTEpPECAMU U OTPEOHOCTIMH PETHOHA.

OO111ee YMCII0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OUOJIOTUU Ha Yri1yOJIeHHOM
ypOBHE cpeaHero obiiero odpazopanus, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIE0).

OT60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OWOJIOTHH
OCYULIECTBJISIETCA C Y4ETOM CHEUU(UKU ero colaepaHus U HANpaBIEHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

OO0s13aTeNIbHBIM YCIOBHEM NMPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SIBJISICTCSL TIPOBEJICHHE JIA0OPATOPHBIX W TMpaKTUYeCKuXx pador. Takke ydacTue
0o0y4Jaroumxcsi B BBIMOJHEHUN MPOEKTHBIX U y4eOHO-HCCIEA0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENESeTCs y4YyUTEJIEeM Ha OCHOBE HMEIOIIMXCA
MaTepUAThHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHA.



COJEPXAHUME OBYUYEHUA
10 KIIACC

CopnepkaHue nporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyiapctBeHHOM utoropoii arrecranuu (I'MA).

Tema 1. BuoJsiorns KaKk HaykKa

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Ovonoruu.  buonormyeckue HaAyKd M HU3ydyaeMble  UMHU  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
ononorumu.

3HadeHne O6uosorud B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosoruei. 3HayeHUEe OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTU YEJIOBEKA: MEJUILMHE, CEJIIbCKOM XO3SHCTBE,
MPOMBILIEHHOCTH, OXPAHE NPHUPOLBI.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIpPYrUMU Haykammuy, «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U X H3yYeHHUE

JKuBble cucTteMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IEIOCTHOCTb,
CJIOKHOCTh W YINOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBbIH, OPTraHU3MEHHBIN, IIOITYJIALIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenoTuyeckuit), omocdepHniit. Ilporecchl, MPOUCXOIAIINE B IKHUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >KUBOTO. JKW3HB Kak (opMa CyIIECTBOBAHUS
marepuu. Hayku, n3ydaromme xrBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alUH.

N3yuenne >XuUBBIX cucTteM. Merojasl Ouosiornueckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MetaaHanus. [IoHsaTre o 3aBUCMMON U
He3aBUCUMOM mnepemMeHHOoU. IlmanupoBanme »skcnepumenTta. IlocraHoBka u
npoBepka runote3. Hynesas runoresa. [lonstue BbIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH IOIYYECHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHATHe
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl U cxembl: «OCHOBHBbIE MPU3HAKK KU3HW», «buonornueckue
cucrembl», «CBOWCTBa KHMBOW MaTepum», «YPOBHH OpraHu3alluyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTo opraHusMay, «buoreonenos», «buocdepa», «Metoms
W3YUYCHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  jJabopaTopHoe  oOOpyJoBaHHE I IPOBEACHHUS
HaOJII0JICHUM, U3MEPEHHM, SKCIIEPUMEHTOB.

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

Tema 3. buoJsiorust KJIeTKU

Knetka — cTpykTypHO-QYHKIMOHAJIbHAS e€AUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Kinerounas reopust (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHH.

Meroabl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadusi, 37aeKTpodope3, METOJ MEYEHbIX aToMOB, auddepeHIraIbHOe
HEeHTPU(PYTUpPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHas MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyenue Kiemox.

JdeMoHcTpauuu

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydueHue METOAOB KIETOYHOW OHONOTHH
(xpomartorpadus, snexkrpodopes, audbdepeHuaTbHoe IEeHTPUGYTUPOBAHNE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJICTKU

XUMUYECKUI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINs], peareHTa, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIECTBAa KJIETKH, MX OHOJIOTHYecKas
poJb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. bHoONOrnyeckue mnoiauMepsl. bernku.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoOi Monekyibl. [lepBuunas
CTpyKTypa Oeika, MenTHAHAs CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEpTHYHAs
cTpykTypbl. Jlenarypamus. CaoiictBa OenkoB. Kiaccuduxamuss — Oenkos.
buonoruueckue pyHkunu 6enkoB. [Ipuonsi.



VYrneBonbl. MoHOCaxapu/ibl, TUCaxXapybl, OJIMTOCAXapHUbl U MOJIHCAXapUIbL.
OO0mumii 1aH CTPOeHHUs W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YIII€BOIOB.

Jlununel. I'uapodunbHo-ruapododusie cBoiicTBa. Kinaccuduxarus nunuaos.
Tpurnmuuepunsl, ¢ochonunuasl, BOCKH, cTepouabl. buonormueckue QyHKIUN
aunuoB. OO01IMe CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKAHHIO, TTOTYTPOHUIIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [puamun xommiemenTapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. Mectonaxoxaenne u ononornyeckue Gpynkiuu JJTHK.
Bunel PHK. ®ynkuuun PHK B kietke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B moisiekyjie ATO.
buonoruueckue ¢pynkiuu AT®. BoccTaHoBNEeHHbIE TEPEHOCUUKH, UX (PYHKIIMH B
Kietke. Jlpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUE U OMO(DHU3NYECKUEe UCCIIETOBAHMUS
cocTaBa M TNPOCTPAHCTBEHHOM CTPYKTYphl OWoOMOJeKkyn. MooeruposaHnue
CcmpyKmypbol U QYHKYull OUOMONEKYl U ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHu4ecKull CuHme3 6UOMONEKY]L U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpauuu

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

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

Tabmuubl n cxembl: «Ilepuognyeckas TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJeKyybl BOJbl», «BellectBa B coctaBe opranusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJEKYINb», «CTpOeHUE MOJCKYII
yrieBosioB», «CTpoeHre MoJieKyn JuUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne MoJiekysibl ATOy.

O6opynoBaHue: XMMHAYECKasl MocyAa U 000py0BaHHE.

JlaGopaTopHasi padora «OOHapyxeHUE OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
pEaKLni.

JlaGopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenne u yHKIUN KJIETKHA

Tumnbel KIETOK: 3yKapuoTHuecKas U Mpokapuotuueckass. CTpykTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHUeckoit kieTku. KinerouHnas crenka 6akTepuil 1 apxei.
OcoOEHHOCTH CTPOEHUSI TeTepOoTPOPHON U aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (GYHKIIMOHUPOBAaHKE AYKapUOTHUECKOMN KJICTKH.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKON
MeMOpanbl. TpaHcHOPT BelIECTB Yepe3 IIa3MaTHUYECKYl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (MEPBUYHBIMN M BTOPUYHBIN
akTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crerka. CTpyKkTypa U (pyHKIIMH KJIETOUYHOM CTEHKH PacTeHUA, TPUOOB.

[utomna3ma. [{uto3omnb. Llutockener. [ABmxkenne nuromiazMbl. OpraHouasl
kieTkd. OnHoMeMOpaHHBIE OPraHOWIbl KJIETKU: SHJOMIa3MaTHYecKas CeTb
(OIIC), anmapart I'ompmku, JTU30COMBI, UX CTpoeHHE M (YyHKIUHU. B3anmocBs3b
oJIHOMEMOpaHHBIX OpPraHouJOB KJIeTKU. CTpoeHHE TpaHyJSIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIx OeikoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuii  (arpaHyJisIpHBIM) — DHAOIUIA3MATHYECKUN
peruxkynyM. CekperopHas GyHkius anmnapata ['onsmxu. Moougurkayus benxos 6
annapame [ onvoocu. Copmupoexka 6enxkos 6 annapame I onvodcu. TpaHcmopt
BEIIIECTB B KJIETKE. Bakyosn pacturenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[loslyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
Ilpoucxoorcoenue mumoxondpuii u nracmuo. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W TuiacTuia. llepBudmnble,
BTOPUYHBIE U  CIIOKHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XIIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BBICIINX PACTCHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIUHW HEMEMOpaHHBIX
OpPraHoOUJI0B KJICTKH. Pu6ocompl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTsl. Axkmunogvle Muxkpoghuramermol. MBbIIICUHBIE  KJIETKH.
Axmunogvle KOMNOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHwe U JBWKEHHUE JKTYTMKOB U peCHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHnuvle benxu.

SAnpo. OGosouka siApa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSCHUE U
bynkun. SnepHeiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoioKEeHUE
XpOMOCOM B HUHTEppazHOM slpe. Iyxpomamur u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHoU o060n0uku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BrmtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKAPHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHcTpauuu



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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTElbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne MPOKapUOTUUYECKON KIIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPHUAIbHBIX KIETOK.

Jlabopatopuass padora «l3yueHue CTpoe€HHS] KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHass paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass padora  «lI3ydyeHue  JBWIKEHUS  IUTOILIA3Mbl B
PACTUTEINIbHBIX KIIETKaX».

Tema 6. OOMeH BeliecTB M NpeBPALllCHUE JHEPTUH B KJIeTKe

AccUMHIIALINS M AUCCUMUWIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIECTB: aBTOTPO(HBIN W TreTepoTpoHbIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecredeHue KIeTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporieccax. DepMEeHTATUBHBIA XapakTep peakIuil KICTOYHOTO
MeTabonu3ma. DepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxiuil OT pa3InYHbIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelecTB B KieTrke. dorocuHTes.
Anoxcueennviti u okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparowjue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poiab XJI0poriacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue pa3nuyHbix (HakTOpoB
Ha CKOpPOCTh (poTOoCHHTE3a. 3HaAUECHUE (POTOCHHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIITUEe OaKTepUH, KeIe300aKTepHH, CEpOOAKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

Anaspobubie opranu3mbl. Buabl Opokenusi. IIpomykTel OpoxkeHHs U UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBl. Orarbl HHEPTreTUYECKOTrO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKuCIEHHE, WM KJIETOYHOE AbIXxaHue. Poiib MUTOXOHApHI B
nporeccax ouonoruueckoro okucienud. Luknuueckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cummaswvl. IlpeuMmyiiecTBa a’poOHOTO IMYTH
oOMeHa BelecTB nepes aHadpoOHbIM. Dh(HEKTUBHOCTh YHEPTETUIECKOT0 OOMEHa.

JdeMoHcTpauuu

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

Tabnuiel 1 cxembl: «POTOCUHTE3», « DHEpreTuueckuii oomen», «buocunres
oenkay, «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTopnass paGora «/3yueHue  KaTaJTUTUYECKOM  aKTHMBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

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

JlaGopaTtopnas pabora «CpaBHeHue TpoleccoB (oTocuHTe3a H
XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MTPOIIECCOB OPOKECHUS U JbIXAHUS.

Tema 7. HacaeacrBennasi uHgopManus 4 peajn3anus eé B KIeTKe

Peakuuun matpuuHoro cuHte3a. [I[pUHIMI KOMIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanuzanus HacineAcTBeHHON MHpopManuu. ['eHeTnueckuit
KOJl, ero cBoucTBa. Tpanckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMHU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasmus u e€ stanel. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
VYcnoBusa Oumocunteza Oenka. KoaupoBanwe amuHokucinor. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiius akTUBHOCTHM T€HOB Yy HpokapuoT. ['mmotesa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUll 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IpOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekneTounbie GOpMbI KU3HU U 00MratHeie nmapasutsl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

Bupychsie 3aboneBaHust 4yenoBeka, kuBOTHbIX, pactenuit. CITN, COVID-
19, conmanbHpIe U MEAUITUTHCKUAE TTPOOITIEMBI.

Buoungopmamuxa: unmeepayus u amnanuz 6orvuux maccueos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oanHvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUM.

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

IIpakTnyeckas padora «Co3nanrue MOJEIN BUPyCay.

Tema 8. ’/KusHeHHBIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. WMutepdaza u  MuUTO3.
Oco0eHHOCTH TIPOIIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUN U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUIN ) IEPHO Bl HHTEP(DA3BI.

Marpuunbiii cunte3 JHK — permukauus. [Ipunuunsl permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTUNAPAJUICIbHOCTD.
Mexanusm permmkaunn JITHK. Xpomocomel. Ctpoenue xpomocoMm. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HA0Op KIETKM — KapuoTul. JIuIiouaHelii u
ralionIHeIi  Habopel XpoMocoM. ['omosornuynsle Xpomocombl. IlosoBbie
XPOMOCOMBI.

Henenne xietkn — muTo3. CTaguuM MHUTO3a M IIPOUCXOASAINAE B HHX

npoueccel. Tunel muto3a. Kapuokune3 u nuToknHe3. buosiormdyeckoe 3HayeHue
MUTO3a.

Perynsuuss murotmueckoro nukna kietku. [Iporpammupyemasi kiaeTtodHas
rubesnp — anomnTos.

Knetounoe saapo, xpomocombl, (yHKIHMOHAJIbHAs T€HOMHKA. Mexanusmol
npoaugepayuu, oug@epenyuposku, cmapenus u eubdeau kiemok. «lL{ugposas
K1emKka» — ououngopmamuueckue mooenu QyHKYUOHUpOBaHUs KIemKHU.

JdeMoHcTpauuu

Tabmuubl 1 cxembl: «KuU3HEHHBIM LUK KIeTKW», «Murtos», «CrpoeHue
xpomocom», «Permukanusa [JHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KIeTKax
KOpELIKa JIyKay.

JlabopaTtopnass  pabora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

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

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OIHOKIJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJIOHHAIbHBIE OPTAaHU3MBI.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl M
cuctembl opraHoB. Opranu3M Kak eInHoe 1eioe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, MPOBOJIINAs,, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTPOCHUS,
(GYHKIMI 1 pacloOKEHUs TKaHEH B OpraHax pacTeHUI.

TkaHu JKMBOTHBIX M 4€JIOBEKA. THIBI KUBOTHBIX TKAHEW: SNUTEIIMANIbHAS,
COCIMHUTEIIbHASI, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (DYHKIUN u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHbie W TIeHEpaTHBHBbIE OpraHbl pacteHuid. Opranbl U
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIUH OPraHOB U CUCTEM OPTAHOB.

Onopa Tena oprann3moB. Kapkac pactenmit. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBuxkeHne  opraHum3MoB. JIBM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPONU3MBl M HACTHM. JIBMIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. llornomieHne BOABI, YIJEKUCIOrO Ta3a |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [luTaHue KUBOTHBIX. BHYTpPUIIONIOCTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHUe. [IuTaHne MO3BOHOYHBIX MUBOTHBIX. OTHEmbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kenes3bl. [luieBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. JpIxarenbHas MOBEPXHOCTb.
XKabepHoe u nérouHoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMUBOTHBIX.
JlpixaTenpHass cucrema 4elioBeka. MexaHuW3M BEHTWISIIMM JIETKUX Yy NOTUL U
MJIEKOTTUTAtomuX. Perymsius apixanus. JlprxaTenbabie 00bEMBI.

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

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. BeineneHue y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opradbl BblaelieHus. DuibTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXAaHW3MbI PA0OTHI OPTaHOB BBIJICIICHUS.
CBs13b MOJIOCTH Te€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTemMaMu. Boijenenue y



IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIMOHUPOBAHHE
HepoHa. OOpa3oBaHrE MOYH Y YEJIOBEKA.

3amMra y OpPraHu3MOB. 3aluTa Yy OJHOKIECTOYHBIX OpPraHu3MoB. Criopsl
OakTepuil M LUCTHl MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1IUThl. DUTOHUUIBI.

3alMTa 'y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX IIPOW3BOAHBIC.
3amuTa opranu3ma ot OosezHel. MIMMyHHas cucrteMa yenoBeka. KiieTouHslil u
TYMOPAJbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEUPUIESCKUI
UMMYHUTET. Teopusl KIOHaIbHO-celeKTUBHOro umMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenpHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaszgpaxxuMocTte M peryisinus  y  OpraHmsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsiuusa y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryssiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCIO0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y XKUBOTHbIX. OT/AENBl TOJOBHOIO MO3ra IMO3BOHOYHBIX UBOTHBIX. Peduekc u
pednekropHas nyra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. /JIeHCTBHE TOPMOHOB.
B3anmocBsa3bp HEpBHOW W HHIAOKPUHHOM cucteM. [umnoTtamamo-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 pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOmsi»,
«CTpoeHne NHMCTOBOM IUTACTHHKW», «TkaHM >XKUBOTHBIX», «CKEJET Yel0BEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

cucremMa», «HepBras  cucrema», «Koxa», «Msplmeynas  cucremay,
«BplenuTenbHas cUCTEMa», «ODHIOKpUHHAsA cucTeMay, «CTpOeHuEe MbILIIBDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  NUTaHUS  PACTEHUID,

«KpoBeHOCHbBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUAPBDY,
«Ctpoenue 1uiaHapun», «BHyTpeHHee cTpoeHue n0XIeBoro uepssi», «HepBHas
cuctema  poio», «HepBHas cucrema sArymkm», «HepBHas  cuctema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrtun», «HepBHas — cucrema
MIIeKONUTaomuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOIpENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIPENaparbl TKaHEH, PAaKOBUHBI MOJUIOCKOB, KOJUICKIIAU
HACEKOMBIX, UIJIOKOKHX, KUBBbIE HK3EMIUIIPbl KOMHATHBIX PACTEHUM, repbdapuu
pacTeHUN pa3HbIX OTACJIOB, BIIAXKHBIE Ipenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
00opy10BaHuE AJIs JEMOHCTPALMY [TIOYBEHHOTO U BO3AYIIHOIO IIMTAHUS PACTEHUH,
paciuenaeHus KpaxMaia 1 OeiaKoB Mo AeUCTBUEM (PEpMEHTOB, 000PYJOBaHUE JIJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIEIU TOJIOBHOTO MO3Ia Pa3IUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «3ydueHue TKaHE KUBOTHBIX).

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

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALMNA,
(¢parmeHTanysl, KIOHUPOBAHUE.

[lonoBoe pa3zmHoOxkeHue. [lonoBble KIETKM, MM ramerbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMpIci
M€03a M IIOJOBOro Ipouecca. MeiWo3 M €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pasBuThe. I'aMmeTorenes y >kMBOTHBIX. [10710BBIE KEIIE3BI.
OOpazoBaHue 1 pa3BUTHE MOJOBHIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHne U SMOPHOHAJIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3sBUTUE OPIaHU3MOB (OHTOT'€HE3). DMOPHOJIOrus — HayKa
0 Pa3BUTHUH OPraHU3MOB. Mopghozenes — 00na u3 2naéHbIX NPobIeM IMOPUOTO2UL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOiieHuUs.
Jemepmunuposannoe u Hedepmunuposantnoe Opobnenue. bracmyna, munoei
onacmyn. OcoOeHHOCTU JApOOJIEHMST MIEKONMUTAIOIIUX. 3apOJBIIIEBbIE JIUCTKU
(racTpyssinus). 3akiaaJKka OpraHOB U TKaHEW M3 3apOJbILIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTe pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknaJka IUIaHAa CTPOCHMS JKMBOTHOIO Kak pPeE3yJIbTaT  HMEpPapXUUYECKHUX
B3aMMOJEHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKkTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBoTHBIX. [locTamMOpuoHanbHblii mnepuoa. [Ipsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHoOjornueckoe 3Ha4eHHE NPSIMOrO M HENPSMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U yesoBeka. CTaiuyd mocTAIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepnoapl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr m crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opranu3MoB. /[BoitHOe OMIIOOTBOpEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBanue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3A Y PACTECHUN U )KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOXeHUE», «Tumbsl Oecrosoro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHaIb», «Pa3MHOMXEHHE 3BIrIIEHBD,
«Pa3MHOXeHue ruapb», «Mehosy, «XpoMocombl», «l'amerorenes», «CTpoeHue
AWIEKIIETKH U cnepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMoOe pas3Buthe», «Pa3zBurne Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHW»,
«CTpoeHue CeMsiH OJIHOJIOIbHBIX U JIBYJOJbHBIX pacTeHU», «KU3HEHHBINA ITUKII
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
NarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.

OOopynoBaHHe: CBETOBOMl MHKPOCKOI, MHUKPOIpENnaparthl SIMIEKICTOK U
CIIEpMATO30U10B, MOAEND « LUK pa3BUTHS JATYIIKA.

JlaGopaTopnas padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENApaATAX ).

IIpakTnueckass padora «BbIABICHUME MPU3HAKOB CXOJCTBA 3aPOJBIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CrpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTEeHU.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

Hctopusi craHOBIEHHS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Meunpens, I'. ne ®@pusa, T. Moprana. Ponp oreduecTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonbuioBa, H. 1. Basusnora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKUE MOHSITUSL U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHIL.



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

JdeMoHcTpauuu

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

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETUUYECKHX
HCCJICIOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojeHus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHaenss — 3aKkOH pacUICIUICHUs IMpU3HAKOB. LluTosiornueckne OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ MoTe3a YiucTOTh raMer.

Ananusupymolee ckpemuBanue. [[poMexXyTOUHbIN XapakTep HACIEAOBaHMUS.
Pacuieruienue npu3HakoB MpHU HEMOJIHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTtuit 3aKkoH MeHiens — 3aK0H He3aBUCHMOTO
HacCJICJIOBAHUS MMPU3HAKOB. [lutonornueckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUA.

CueruieHHOe HacienoBaHue npusHakoB. Pa6otel T. Moprana. CuerieHHOe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIYy TeHaMH. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpENESEHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOTaMETHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CIIENIEHHBIX C IOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIN ajuienu3M. BzauMopjeincTBue HealJIeIbHBIX TI'€HOB.
KomrementapHocts. Onuctas. [lonmmmepus.

['eHeTHMYECKUIT KOHTPOJIb Pa3BUTUSI PACTEHWH, KMBOTHBIX M YEJIIOBEKa, a
Takke (U3NOJIOTUUECKUX TIPOIIECCOB, IMOBEJICHUS W KOTHUTUBHBIX (YHKIIUH.
I'eHeTMyeckue MeXaHU3MBI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpt u cxemsl: «llepBbiif 1 BTOpo# 3akoHbl Mennensa», « Tpetuil 3aKoH
Meungnens», «AHanmu3upymouiee ckpeniuBanuey, «HemoiHoe TOMUHHpPOBaHUEY,
«CreryieHHOE HacleIoBaHWE TPU3HAKOB Yy npo30duibl»y, «l'eHeThka moay,



«Kapuotun denoseka», «Kapuotun naposzoduibl»y, «Kapuotunm  nmTuim,
«MHOXXECTBEHHBIN AJIEIU3M», «B3auMOIeICTBUE T€HOBY.

O6opynoBanue: MoJielb JUIsl  JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3usl
THOPUIIOB TIEPBOTO TOKOJCHUS W PACHICTUICHHWS TPU3HAKOB, MOJEIb IS
JIEMOHCTpallMM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHUSA NPU3HAKOB, MOJEIb IS
JIEMOHCTpAILMM CIEIJICHHOTO HACJIEIOBaHUsI MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «JIpo3odunay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(HIIBD.

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToOB  JAUTHOPUIHOTO
CKpEIHUBAHUS Y APO30(DHUIIBI.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue rTeHoTMna W cpeasl npu  (popmupoBaHuM (peHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACJICACTBCHHASI.

MoaudukanronHass HW3MEHYHMBOCTh. Poib  cpenbl B (opmupoBaHUU
Mou(UKAIIMOHHONW M3MeHYuBOCTH. Hopma peakiuu mnpusHaka. BapuannoHHBIN
psin u BapuauuonHas kpuBas (B. Horanmncen). CpoiicTBa MOIu(UKAIIMOHHON
W3MEHYMBOCTH.

['eHoTHIIMYECKAs] U3BMEHUYMBOCTh. CBOMCTBA € HOTUIIUYECKON M3MEHUYMBOCTH.
Bupl reHOTHITMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KoMmOnHaTtuBHAsT W3MEHYMBOCTh. MeWO3 M TOJIOBOM TPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHYNBOCTH B CO3IAHUN
TEHETUYECKOTO pa3HOOOpa3us B Mpeeiax OJHOTO BHIA.

MyTaimoHHass M3MEHYMBOCTh. Buabl MyTauuii: T€HHbIC, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHbICE MyTalluh. SIIepHbIE W
nuToIiazMaTuyeckue myranuu. CoMaTUYecKue U 1MoJioBble MyTauuu. [IpudnHb
BO3HUKHOBEHUsSI MyTanud. MyTareHpl W WX BJIUSHUE Ha OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHUX PSJI0B B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiio). BHesnepHass U3MEHUHUBOCTh U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb dNUeHemuyecKux @akmopos &
HAC1e008aHUU U UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmumber w  cxembl: «Buasl wu3meHumBoCTHY, «MonudukannonHas
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHYUBOCTB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeIOBEKa», « Buabl myTammiiy.



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

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

IIpakTuyeckass padora «Mytamuu y jApo3oduisl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTnka yes0BeKka

Kapuotnn yenoBexka. MexayHapoaHas nporpaMma HMCCIENOBAaHHs TI'e€HOMA
yernoBeKka.  MeToapl  M3y4YeHHsT TIEHETHKM  YEJOBEKAa: TI'€HEAIOIMYECKHM,
OJIM3HEIOBBIH, LHUTOrE€HETUYECKUH, NONYJIALUOHHO-CTAaTUCTUYECKU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpeICIICHUE reHOTHUIA!
IIOJITHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacrnencTtBeHHbie 3a001€BaHUs YeIOBEKa. | €eHHbIE 1 XPOMOCOMHBIC
Oone3HH 4YenoBeKa. boyie3HW C HacleICTBEHHOW MPeapacroiokKEeHHOCTBIO.
3HaYeHUEe MEAUUMHCKON T€HETUKH B MPENOTBPAILICHUN U JICUEHUH T'€HETUYECKUX
3a00seBaHUN 4YesoBeKa. MeauKo-TeHeTUUeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIE
KJIEeTKH. [ToHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIEIOBAHMUI B
o0JacT pe1aKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouiel cpenpl. ['eHeTnueckas
IIPEAPACIIOJIOKEHHOCTD YEJI0BEKA K MTaTOJIOTHSIM.

JdemoHcTpanumn

Tabmumpl u cxemsl: «Kapuotun uenoBeka», «MeToabl U3yuyeHUs] T€HETUKH
yesioBeKkay, «l eHeTnyeckue 3a00J€BaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkunsi OpraHu3MoB

JlomecTukanus W CeleKUuus. 3apOoXJCHHE CEJNEKUMH W JOMECTHKALUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouCXOXACHUS U MHOTO0Opa3us
KYJbTYpPHBIX pacTeHuil. Ponp ceinekumy B CO3IaHUM COPTOB PACTEHHUM U IMOPOJ
#*uBoTHBIX. CopT, mnopoaa, IWTaMM. 3aKOH TIOMOJOTMYECKUX pAIOB B
HacleacTBeHHOM wu3meHumBoctd H. 1. BaBujoBa, ero 3HadyeHue s
CEJIEKIIHOHHOM paboTHI.

Metoapl cenekimoHHONW paldoThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
WHMBUAYaJIbHBIN. Ortanbl  KOMOMHALIMOHHOM  CEJIEKIIUH. HcnbiTanue
IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKU
¢deHoTHIIa TOTOMCTBA U OTOOP IO TeHOTHUITy C romotkio aHanusza JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIMOHHOM  paboThl.
PanranmoHHbI 1 XUMHYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX



dbopm opranusmoB. lcrnosib30BaHME TEHOMHOI'O PENAKTUPOBAHHMS M METOJOB
pekoMmOuHanTHEIX JIHK 17151 mosmydeHnust iCXoAHOTo MaTepurana s CeJIeKIUU.

[Tonyuenune MOJIUTIONUIOB. BryTtpuBugoBas ruOpuIn3aIus.
bmuskoponcTBeHHOe — ckpemuBaHue, wim  uHOpuawHT.  HepomctBenHOe
CKpelnuBaHue, wim aytopuauar. ['ereposuc u ero mpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeononenue Oecronus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJCKIIUU PACTEHUMN U KUBOTHBIX. «3e1éHas
DEBONIOYU).

CoxpaHeHre U U3YyYCHUE T'CHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. JH3yuenue, coxpawenue u  yYnpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008AHUL,
nepeodoswvix uoell U nepcnekKmuHbIX MexHOL0SU.

JdeMoHcTpauuu

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

Tabmuiel u cxembl: «lleHTPBI TPOUCXOXKICHUSI 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIIEICTBEHHONM M3MEHYMBOCTI,
«Metoppl cenexkuun», «OTnanéunas ruopuauzanus», «MyrareHesy.

JlabopaTtopHasi padora «JI3ydyeHre cOpTOB KyJbTYypHBIX PACTEHUH U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypeusi «OCHOBHBIE METOIBI U JIOCTHIKEHMS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBI yY4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabopaTopuio
arpOyHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHKA. TpaaunuonHas
OWOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX  IPOIYKTOB,
BUHOJEenne. Mukpoouosoruueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
TexHoJsioruid. [Ipon3BoacTBO O€nka, aAMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEeXHOJIOTMI M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1LIE€JIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalIiX HE BCTPEYAIOIINECs B IPUPOIe OMOCHHTETHUECKHE MTyTH.



Knerounass mnxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEHM PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKUN
sMOpuorene3. lcronp30BaHME TalIloWJOB B CEJNEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SAWLEKJIETOK U KJIOHUPOBAHHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMM AJ€p KIETOK.
Texnonocuu 0300p06IeHUs, KYJTbMUSUPOBAHUs U  MUKPOKIOHANIbHO2O
DPA3MHOJICEHUS CeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoOMOCOMHass W T€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha |
koHCTpyupoBanue pekomOuHantHeIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCT>KEHHsT M IIEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  MHXXCHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE ITPOOIIEMbI TEHHOW NHKEHEPUU.

Meaunmnckue ouotexnonoruu. [locrrenomuas uudposas menuuuna. [LP-
TUArHOCTHKa. MeTaOOJOMHBIN aHaIW3, TEHOIECHTPUYECKUU aHajdu3 MpOoTeoMa
4eJIOBEKa JUIA OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTMH, CO3/1aHHs KOMILIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMPHUHTHUHTA M ckaddonauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00ecredeHUs: KOMOMHHPOBAHHOU
3ammTel OT Bo30yautenert OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-comepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmunp! u cxemsl: «/cnoap30BaHNE MUKPOOPTraHU3MOB B NPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEHepUa», «I eHHass HHXKEHEPUsD».

JlabopaTtopHnasi pa6ora «/3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.

JIKCKypeuss «bHOTEXHONOrMs — BaKHEWINAs IPOU3BOAUTEIBHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC

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

OpomounoHHas Tteopus Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp U Hay4yHas aesrenbHocTh Y. JlapBrHa.

JIBroKylIMe cuiibl 3BOJIIOLMK BUJIOB 110 Y. J[apBUHY (BbICOKasi MHTEHCUBHOCTb
pa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN O0TOOD).



Odopmnenue cunTeTnuecko Teopun »HBotonuu (CTD). HelitpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorus. 3HAYECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
KioBwe, Y. Hapeun, C. C. UerBepukos, W. 1. llImansraysen, [Jx. Xonaein, . K.
beises.

Tabmupt u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuerw)y,
«Jlecthnna xuBbBIX cymectB (mo Jlamapky)», «MexaHusm QopMuUpOBaHUs
OpUCTIOCOONIeHN Yy pacTeHuid u >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. apsunay, «Haxonku Y. Jlapsunay, «DopMbl 00psObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOroobpasue KylabTYpHBIX (opM
KarycTb», «[lopoasl momMamHuX )KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOILICHHS JBUXKYIIMX CHJ 3BOJIOLHI,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJIbTaThl

[Tommynsinusa Kak 3J€MEHTAapHAs €QUHULIA 3BOMOUUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl mnomymsuuid. M3meHenue
reHooHAa MOMYJSIIUM KaK 3JEMEHTApHOE JBOJIIOLMOHHOE SIBICHUE. 3aKOH
reHeTnueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YnBOCTh. [Ipeiid reHOB — ciyvaiiHbIe
HEHANpaBlieHHbIE M3MEHEHHMs] 4YacTOT aened B nomyssiiusx. Oddekt
OocHOBatenst. JDgpgexm Oymuvinounozo eopaviuka. CHUdMCEHUE 2eHeMmUUEeCKO20
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonvuwiux u  Mmanvlx  nonyaayusx. Murpanuu.  M3onsuus  mOMyJISIUR:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMOJIOTHYECKas (PEpPOyKTUBHAS).

EctrectBennblii oTtO0p — Hampapistonmii  (aktop sBomONUH. DPOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3phIBAIOLIUN
(mu3pynTtuBHblid). [lomoBoit 0TOOp. BO3HMKHOBEHHE U 3BOJIIOIUS COIUATIBLHOTO
MIOBEJICHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3nukHOBeHHe — mpHCHOCOOJeHM y  OpraHu3moB.  ApomMopdo3bl
uanoanantauud. [Ipumepsl npucnocobsieHuid y opranu3MoB: Mopdosoruyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MOBeAeHYecKkne.  OTHOCHTEIbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpO3BOIOIMH. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIoNIaTpUUYECKoe (reorpaduueckoe),



CUMIATpUYECKOE  (DKOJIOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMAW3ALMNS,
ruOpuausansi). JIuTebHOCTh BOIIOLUOHHBIX IPOLECCOB.

Mexanu3mbl HopMHUPOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp  sBomtonmoHHON OmonorMu B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHus: OMopa3zHooOpa3usi. MUKPOIBOIIONKS M KOIBOJIOIHS TApPa3UTOB M MX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEM.

JdemoHcTpanumn

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

Tabmuplt u cxembl: «MyTallMOHHass HW3MEHUYUBOCTEHY, «[lomymsimonnas
CTpyKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaiinOepra», «JBmxyiue
CHJIBI 3BOJIIOLUN», «IJKOJOrMYecKasi M30JALUs NOIMYJSIMM CeBAaHCKOW (hopenny,
«['eorpaduueckas H30AAUS  JHUCTBEHHULBI CHOMPCKOM M JTUCTBEHHUIIBI
naypckoin», «IlomyssiiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEUCTBUSL €CTECTBEHHOro oT0Oopa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbIil MenaHnu3m», «Kusble nekonaemsle», «llokpoBuTenbcTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX ),
«Puznonoruueckue agantauun», <«llpucrnocoOieHHOCTh OpraHU3MOB H €€
OTHOCUTENBHOCTBY, «Kpurepuu Buma», «Buabl-aBoitHukm», «CTpyKTypa BHIa B
npupose», «Crocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BUJOB JAHJIBILIEH», «IDKOJOTMYECKOE BHI000pa3oBaHUE BUAOB CHHHUILY,
«[Tonumnousas! pactennii», «KamycTHo-peaeuHbIil ruOpuI.

O6opynoBanue: repoapun pacTeHUN, KOJJICKIIMA HACEKOMBIX, Yydea MTHI] 1
3Bepeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHNWN, dYydesla NTHI[ U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHHH OJU3KMX BHUAOB, O00pa30BaBILUXCS
Pa3IMYHBIMH CIIOCOOaMU.

JlaGopaTtopnass padora «BrbIiBiIeHHE W3MEHUMBOCTH y OcCOO€l OJHOTO
BUJIA».

JlaGopaTtopnas  paGora  «llpucnocoOneHuss  OpraHu3smMoOB U HX
OTHOCHTEJIbHAS 1IEJIECO00PA3ZHOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

Meroasl  U3ydeHHMs MakpoOd3BOIMIOLUMU. [lall€OHTOIOrMYECKHE  METOABI
u3ydyeHus oHBomouud. llepexonnsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAJIb
OpPraHU3MOB.

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



OMOPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOABl U3YUYEHHUS
BOMIIOLMU. ['€HeTMYeCKMe MEXaHMW3MBbl 3BOJIIOLIMM OHTOIEHE3a U IOSBIICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PyaumenTtapHsle  opranbl W aTaBU3Mbl.  MOJEKYJISIpPHO-T€HETHYECKUE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKWe  METOAbl  W3YYCHHsS  HBOJIIOLUU.
I'omonornynsie reHbl. COBPEMEHHBIE METO/BI IOCTPOEHUS (PUIOT€HETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIOLUS TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBwWiia) 3BOONMH. [Ipunyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomonmu. AxantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIFOLMY.

JdeMoHcTpauuu

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. I'ekkelsb.

Tabmuupl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punnodurey,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «llpeli KOHTHUHEHTOBY,
«Penmukte», «HauanbHble cTaguu SMOPUOHAIBHOIO PA3BUTHUS I103BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHe», «PyInMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJOBEKa W IIUMIaH3e», «l1aBHbBIE
HaIpaBJICHUS 3BOJOLUNY, «OO0II1E 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKLMHU, TepOapuu, MYJSKHM HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, pPyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuHbple TUNOTE3bl NPOUCXOXKAECHUSA >KM3HM Ha 3emie. AOHOreHe3 H
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMmu .
Penu, JI. Cnanmnannanu, JI. [Tactepa. [Iponcxoxaenre ®u3HA U aCTPOOUOIIOTHSI.

OCHOBHBIE JTaIbl HEOPraHUYECKON DBOJIFOLIMY. [InanerapHas
(reosornyeckasi) 3BOJNIOLUSA. XHMMHUYECKas OHBOJIIOLMS. AOHOTEHHBIH CHUHTE3
opraHudeckux BeuniecTB M3 Heopranudeckux. Onbir C. Mwmepa u I'. Opn.
OOpazoBanue mosmMepoB U3 MoHoMmepoB. Koamepsatnas rumoresa A. W
OmnapuHa, runote3a nepBuyHoro OynpoHa J[x. XonaeitHa, reHeTu4ecKasi TUInoTe3a
I'. Ménnepa. Pubo3umsl (T. Yek) m runoreza «mupa PHK» V. I'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIIETKH.

HUctopust 3emumn U MeroAbl €€ u3ydeHus. VIckomaemble OpraHU4ecKue
octatku. ['eoxponomorus u €€ wmeroabl. OTHocuTenabHass W a0OCOJNIOTHAs
reoXpoHoJjorus. I'eoxpoHosiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SIIOXH.



Havanenable 3Tanbl opraHmyeckod spomtounu. [losBiieHHE M IBOIOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HUKHOBEHHE NMEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKU KaK aHAJIOT IEPBBIX HA 3eMJI€ COOOIIECTB.
CrpomatonuTsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykaproT (CUMOUOTEHE3). DBOTIOLNOHHOE TPOUCXOKICHHE
BHUpycOB. lIponcxokieHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX T'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOLMU BBICHIUX pacTeHuidl. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenuit Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUU H
3aBoeBaHue uMmu cymu. CemeHHble pacTeHus. IIponcxokeHrne UIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM KUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBbI€ KUBOTHBIE. JKH3HB B BOZAE. DBOJIOLHS TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IponcxokaeHue MICKONMUTAIONIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHHe O€CnO3BOHOYHBIMU U
II03BOHOYHBIMH KUBOTHBIMH CYIIH.

PasButre xu3HM Ha 3emiie 1O 3paM U IEpUOJaM: apXxei, MpOTEPO30H,
naneo3oi, Me3030HM, KaiiHo30M. OOmas XxapakTepucTUKa Kiumata U
reoJIOTHYECKUX mpoueccoB. [losBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSHHUE HA Ta30BbIH COCTAaB aTMOC(]EpHI.

MaccoBeie BBIMUPaHUS — 3KOJIOTMYECKUE KPU3UCHI npouuioro. [Ipuunusl u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: OnopasHooOpasus Ha 3emIie.

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

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnammanuany, JI. Tlactep, . . Meunukos, A. U.
Omnapun, Jx. Xonaein, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
U3YYECHHUIO CaMo3apoxAcHUs Xu3HW», «Cxema omeita C. Mumiepa, I'. IOpu»,
«JTanbel  HEOPraHMYECKOW  3BOJMIOLMKM»,  «['€0XpOHOJOrMyeckas  IIKaJIay,
«HavanbHble 3Tanbel OpraHUYecKo 3BOIOIUNY, «Cxema o0pa3oBaHHUsS 3YKapHOT
nyTéM cumoOuoresesa», «Cucrema KuUBOM mnpupoisl», «CTpoeHue BUpYyCay,
«Apomopdo3sl pacTeHuil», «PuHMOMUTE, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokserounsle Bojopociam», «Mxm», «llamoporaukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KUBOTHOI'O
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiiedHomomocTHbIey,
«IImockne 4EepBUY, «HnenucroHoruey, «Pb10BI», «3E€MHOBOJHBICY,



«IIpecmbikaronmecs», «IItuup», «Mnekonurarommue», «Pa3BUTHE KU3HU B
apXeucKkou spey», «Pa3BuTue KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJIEO30MCKOM 3pen, «Pa3BuTHe KU3HU B ME3030MCKON dpey, «Pa3Butue KuU3HU B
KaiHO30MCKOM 3pey, «CoBpeMeHHas CUCTeEMa OPraHnYECKOro MUPay.

O6opynoBanue: repbapuy pacTEHU Pa3IMYHBIX OTACJIOB, KOJUICKITMH
HAaCEKOMBIX, BJIaKHBIE IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydyena MTHI U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHaa JaboparopHasi paGora «MoaenupoBaHHE ~— ONBITOB
Munnepa—tOpu 1o n3yyeHuro abUOreHHOro CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NepBUYHOM aTMochepey.

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

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHHUSI PACTCHHIM
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «M3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaenne Yea0BeKa — aHTPOIIOIeHe3

Paznensl u 3a7aun aHTpONOJIOrMU. METOIBI aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeEJOBEKA. PennrunosHeie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4eI0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, $bU31M0I0r0-OMOXUMHUECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIIBHOU
CHCTEMBI.

JBwxyniye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0TUYeCKue, COlUalibHbIC.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue dYenoBekoOOpa3Hbie 00€3bSHBI
(TPOKOHCYIIBI) U paHHUE MOHTH/IBI — OOLIME MPEIKU YeTOBEKOOOPA3HBIX 00E3bsSH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JtoJeh. YemoBeKk yMeblil, epBbIe
M3TOTOBIICHUS OPYAUM Tpyla. YenoBeK MPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOAECH
3a npenenbl  Adpuku. UYenoBek reigensOeprckuii — - OOMME  MPEIoK
HEaHIEPTAIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTAIbCKAN
KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeJllOBEeK pa3syMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaneoreHeTrka 1 NajgeoOreHOMHUKA.



DBOJIIOLIMST COBPEMEHHOTO uenoBeKa. EcTecTBEeHHBIM OTOOP B MOMYJISLIUSIX
yesioBeka. MyTauuoHHbI mpouecc U noauMopdusM. I[lomynsiiMoHHbIE BOJHBI,
npeiid reHoB, murpauus U «3QQexkT ocHoBaTeNs» B MOMYJISIHUAX COBPEMEHHOIO
YeJI0BEeKa.

UYenoseueckne pacel. Ilomatue o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajio-HETpouJHAs  (PKBATOpUalIbHAs),  MOHTOJIOUIHAS
(a3unaTcko-amepuKaHckasi). Bpemss u myTuH paccesieHMsl 4eJOBEKa IO IIaHETE.
EnuncTBO  4yenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOBeKa K pPa3HbIM YCIOBUSM OKPYXAlOIIeH Cpebl.
Bmusiane reorpadumyeckoit cpeapl u  qpeiidha TEHOB Ha MOPQOJIOTHIO H
(U3HOOTHIO YETIOBEKA.

MexaucuuiuinHapHble  MeToAbl B (Qusnueckod  (OMOJIOTMYECKOM)
AHTPOMOJIOTUM.  OBOJIOLIMOHHAS ~ QHTPOINOJOTHS U [aJl€OAHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYyJSIUiA. brocolnnalibHble HUCCIEIOBAHUS MPUPOJILI YeIOBEKa.
HccnenoBanre K03BOIIOLMHU OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUINY, «[ 0JIOBHOW MO3T YeloBEKay,
«UYenoBekooOpa3Hubie 00€3bsHBD», «CKENeT 4YeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/[BHXKyILIME CUIIBI AHTPOIIOTEHE3A», « IBOJIOLHOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymensli», «Yenosek
MPAMOXOIAIININY, «JlenncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOIUU YEJIOBEKA», «Packl UeioBeKay.

OOopynoBaHue: MyJISKHM — OKaMEHEJIOCTeH, NpPeaMEeTOB MaTepuaibHOU
KyJbTYpbl TPEAKOB 4YejloBeka, penpoaykiuu (portorpadhum) KapTuH C
MU(DOJIOTHYECKUMH W OHOJNEHCKUMH CIOKETaMH TPOUCXOXKACHUS UEJIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YeIIOBEKA, MOJIEIb
yepena ueloBeKa M 4eperna IIMMIIAH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTU
HIMMIIaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTpPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTH4yeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJaNTalui YeIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOIICHMSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY KaKIIel cpeaou

3apoxaeHue U pazButue sxkosioruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. Cesepuona, J. I'exkkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sKoJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HayKaMHU.



Meroasl skosioruu. [loneBsie HaOMOACHUS. DKCIEPUMEHTHI B 3KOJOTHUU:
npupoAHble W JabopatopHbie. MojenupoBaHue B 3KOJOTMU. MOHUTOPHUHT
OKpY>KaloIlel cpe/ibl: JTOKaIbHbBIN, PETMOHAJIHBINA U II100aJIbHBIN.

3HaYeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJOTUUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

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

Tabmunpl u cxembl: «Pa3gensl 3Kogorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJ0B DKOJIOTHYECKUX
VCCIIEIOBAHUAI.

Tema 7. Opranusmsbl 1 cpeaa 0OUTaHUSA

DkoJioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukaims
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpoIoreHHbIe. O0mue
3aKOHOMEPHOCTH JeHCTBUA 3Kosornueckux ¢akropos. IIpaBuino munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE U CTEHOOHMOHTHBIC
OpPTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak 3Kojorumyeckuid Qaxrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUN M JKMBOTHBIX [0 OTHOLIEHHIO K cBeTy. CUTrHaJIbHAas poJib CBETA.
doTtonepuoausm.

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

BrnaxHocte kak skosiornueckuit ¢akrop. Ilpucnocobiienusi pacTteHuil K
NOJIepKaHUIO0 BoJgHOTO OanaHca. Knmaccugukanus pacTeHHl 1O OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHAasT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3UKO-XUMHUYECKUE
O0COOCHHOCTH cpel obutaHus opraHu3moB. [IpucnocoOneHuss opraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buosiornueckue putMbl. BHemHue u BHyTpeHHUE PUTMbI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Xuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHOM (QopmMe.
XKuznennsle poOpMBbI pacTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHUE



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

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHILIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHU4ecTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpuyeckue). 3HaUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYILIECTBOBAaHUS OPraHu3MOB B cCpelie
oOutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmupl 1 cxeMmbl: «Okonornueckue Qaxtope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJallTaluu
KUBOTHBIX», «Cpeapl OOWTaHHS OpraHu3MoBy», «buonoruueckue puTMBIY,
«Kuznennoie  ¢opmbl  pacteHuit»y, <« KuzHeHHble ~ (QOpPMBI  KUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOrO Jecay, «llenun
nuTaHus», «XumHudectBoy, «llapasutuzmy», «Konkypenuus», «Cumounos»,
«KoMMeHcanuzmy.

O6opynoBanue: repOapuy pPAaCTCHUM W JKUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTeHUs, repOoapuu U KOJUIEKIMU TEIJIOMI00UBbIX,
3UMOCTOMKHMX, MOPO30YCTOMYHMBBIX PAacTEHHUI, yyyena NTUIl U 3Bepei, repbapuu
pacTeHuid, OTHOCAIMXCS K Trurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYMI, KOJJICKIUU KUBOTHBIX, OOUTAIONIIMX B Pa3HBIX Cpenax,
repOapu M KOJUIEKIMM pACTEHUHA U JKUBOTHBIX, OOJAJAlONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUW JKU3HH, repdapuud u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3UYHBIX >KU3HEHHBIX (HOPM, KOJUICKLIUU
KUBOTHBIX, YYACTBYIOIINX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTtopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ixos10rvsi BUAOB U MOMYJIANUI

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  IOIMYJIALMH. [Monynsauma  Kak
ouonoruueckas cuctema. Poinb HEOTHOPOAHOCTH Ccpeibl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTMU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKA3aTENW MOMYJSIUMNA: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pAacCTHasi M TOJIOBAs CTPYKTypa, pPOKIAEMOCTb, NPUPOCT, TEMI POCTAa,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckass CTpykrypa nomnyiasuud. OUueHKa YMCIEHHOCTH TOMYJISLIVH.
JuHamuka nomyiasiuuu v e€ peryisinua. buoTudyeckuil moTeHIMaN MOMYJISINU.
MoaenupoBaHnue TUHAMUKY oNyJsaiuu. KpuBbie pocTa YUCIEHHOCTH HMOMYJISIINY.
KpuBble BbDKMBaHUA. Perynsiuus YUCICHHOCTH MOMYJALMA: posib (PakTopos,
3aBUCALIUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon Humm Jx.M. Xatumncona. Pasmepsl skonormyeckou
Hu. [loTeHnManbHas U peaan30BaHHasl HUILIN.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUSI U MUTpalMid KUBOTHBIX. buosormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toprper: Jx. M. XaTuynHCOH.

Tabmuubl u  cxembl: «ODKOJOTHYECKHUE XaPAKTEPUCTHKU —TMOMYJISIIAN,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssinuum», «Bo3pacTHble  NHUpaMubl
nonyysiumn», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuszmMammn», «Moguens 3kosorndeckor Humum J[x. M. XarunHconay.

O6opynoBanue: repdapun pacTCHUH, KOJJICKIIUHA KUBOTHBIX.

Jlabopatopuasi pabdora «IIpucnocoOnenust CceMsH  pacTeHHA K
PACCEIICHUION.

Tema 9. Dkos10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexuay
opraHu3Mamu B OMOIICHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEIECTB U ITOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIuW  dBKOCUCTEMbl. buoMacca W OpOayKIHMS.
DKOJIOTMUECKHE MUPAMUJIbI Yhcell, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBudunHbIe M
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccun. Knmmakcnoe coobmectBo. buopasHoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U TPUPOTHBIMHU 3KOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojickas
dbnopa u ¢ayna. CuHaHTponmm3zauus TropoAcKoil ¢ayHbl. buonornyeckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
aKocucTteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30udpuxamopos (Kiouesvix
8U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCHCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi go30elicmeust  3Aa2pA3HeHUl  PA3HbIX Munos Ha
CYOOp2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUAL.
MeTtoa070T1ss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTE€HHBIX AIKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIxk. Tencinn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «I9KocHcTeMa

HIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTeMa XBOMHOIO Jiecay, «OyHKIHOHAIbHBIC
Ipynibl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TUPAMUIA YUCEID,
«IKonoruyeckas mupamMua OMOMACChl», «IKOJIOTHYECKAsi MUPaMUIA SHEPTUMY,
«O06pazoBanne 6osoTay, «llepBudnas cykmeccus», «BoccTaHOBICHHE Jieca MOCTe
noxkapa», «J9KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arpoueHo3ey, «[Ipumepsl ypOoskocuctem».

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

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopuass padora «l3ydyeHue pa3zHooOpaszusi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKYpCHUsS B TUIWYHBIN OMOTeorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, HA CYXOJI0JbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYypcHsl «IJKCKYypCHsl B arpo3KocHcTeMy (Ha MOJ€ WM B TEIIUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas 3xkocucTeMa

buocdepa — oOmeruranerapnas oOoouka 3emiid, TA€ CYIMECTBYET WA
CylllecTBOBaJIa kM3Hb. Pa3BuTue npeacraBieHui o buocdepe B Tpyaax J. 3rocca.



VYuenune B. U. BepHajckoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. JKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIIecTBOBaHUs O6uocdeprl. OcobeHHoCcTH Ouochepbl Kak
rJ100anpHOM IKOCcHCcTeMBI. JlMHaMUUeckoe paBHOBecHue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoa, a30Ta). PUTMHUYHOCTH SIBICHUN
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [loHsTHe o OuomMe. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIUCTBEHHBIE JIeca, CTEIH, CAaBaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimMar, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

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

JdemoHcTpanumn

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

Tabnuubl 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopojga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIe OMOMBI cyminy, «Knumatuueckue
nosica 3emun», «TyHapay», «Taiiray, «CMmemansubii gecy, «1InpokosncTBEeHHBIN
aecy, «Crenby, «CaBanHa», «IlycTeiHa», « Tponuueckuii gecy.

Oo6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIIaf cpeaa

OKOJOrM4ecKre KpU3UCHhI M WX MpUYMHBL. Bo3nelicTBue uenoBeka Ha
onochepy. 3arps3HeHue BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kimumara.

AHTpONIOreHHOE BO3JEHCTBUE HA PACTUTENbHBIN M KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO W JXKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIBI OXPAHBI MPUPOIHIL.
Kpacubie xHuru. Ocobo oxpansiembie mnpupoanbie Teppuropun (OOIIT).
borannueckue cajipl U 300J10THYECKUE TAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA U MPUPOJBI.
PanvionansHOe  MpPUPONOINONB30BAHUE U COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpasust 3emumm. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIC MTOCIEACTBHSL.

Pa3Bute METONOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepezarowjei u
KOHKYPEHMOCNnOCcoOHOot dHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 9IKkocucmem. OcHoGbl



9Kopeabuiumayuu 3Kocucmem U cnocoboos 6opbObL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHEM.

JdeMoHcTpauuu

Tabmuubr w  cxembl:  «3arps3HeHue  aTMocdepsl»,  «3arps3HeHUe
ruapocdeprl», «3arps3Henue mnouBbl», «l[lapaukoBsii  3pdexT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUIY, «MOJENH yIPaBIIEMOro MUPay.
Oo6opynoBanue: ¢GoTorpapuu OXpaHsSEeMbIX pAaCTeHUM M KUBOTHBIX KpacHol
kHuru Poccurickon @enepanuu, KpacHoW KHUTH peTHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BbNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs TMporpaMM CpEeIHero o0mero oOpa3oBaHMs: JIMYHOCTHBIC,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PEe3yJIbTaTOB OCBOEHUSI IPOrpPaMMBbI 110 OUOJIOTUU
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
rpakIaHCKOW MUJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOIIPENENCHUIO, Haauyue Mmomusayuu K OOyUYEHHIO  OHMOJOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHHUX YOEXKJIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTUS OHOJOTHYECKOIO
3HaHUS, 20MOBHOCHb U CNOCOOHOCTb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO  O0Opa3OBaHMs, Haluuue NPABOCO3HAHUSA  DIKOJIOTUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb e U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH TOCTUTAIOTCS
B CIAWHCTBE YYEOHOW M BOCIHUTATEIHLHON JEATEILHOCTH B COOTBETCTBUHU C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT MPOILIECCAM CaMOMO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEH TMO3UMLUMHU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUSI K 3aKOHY W IMPABOIOPAJKY, YEJTOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOMICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TpagulUsM MHOTOHAalMOHAJILHOTO Hapoaa Poccuiickoir Penepauuu, npupoae u
OKPYKaroUIeH cpele.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOUINXCs PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIUPEHUE KUZHEHHOIO
ONBITa U ONBITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHUM
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
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 OOBIICHSTH €€;

YMEHUE YYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COI[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH pOCCUCKON IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK U KYJbTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKMX YUY€HBIX B CTAHOBJICEHHUE U
pa3BUTHE OWOJOTHMH, TOHWMMAaHUS 3HAYCHHUS OWOJIOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amute (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 IMPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

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

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETHKY OBbITa, HAy4HOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECCTBEHHBIX OTHOIICHU;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbS U
IMOIMOHAJIBLHOTO 0J1ATONOTyYHs:

NMOHMMAHUE W peanu3aiusi 30pOoBOro u Oe3omacHoro oOpasza >KH3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MOHUMAHUE I[EHHOCTH TPAaBWI HHIUBUAYAIbHOTO ¥  KOJUIGKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

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

TOTOBHOCTh K AKTHUBHOM JESTEIIbHOCTH TEXHOJOTHYECKOM M COLMATIbHON
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BEITIOJTHATH TaKYyIO JIESITCIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaMm MpodeccnoHaNIbHON NesSTEIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIA BbBIOOP Oyaymied npodeccun W peaau30BHIBATH
COOCTBEHHbIE KU3HEHHBIE IJIaHBI;

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

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYIKOB W OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NSt
OKpY Kalolllel Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpETaeMble NpU H3YYECHUH OHOIOTHH
3HaHWST W YMEHUS TMPU PEIICHUH TPoO0JeM, CBS3aHHBIX C PaIMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWUJ  NOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DSKOCHUCTEMAax, OXpaHy BHJIOB,
aKOCcucTeM, brochepsr);

AKTUBHOE  HENPUITUE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpYXKaroueu
IPUPOJIHON cpefie, YMEHHE NPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;



HaJIM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeSATEIbHOCTH HKOJIOTUYECKOM HaAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBLHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEIbHOCTH 3KOJIOTUYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpIUIECHCTBOBAHUE SI3BIKOBOM M YWTATENIbCKON KYyJIbTYpPhl KaK CpEJICTBa
B3aMMOJICUCTBUS MEX/1Y JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE CcrneuupuK OHOJOTMM KaK HayKd, OCO3HaHUS €€ poyiu B
(GbOopMHUpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXarolmeM MHpPe KaK O €IUHCTBE MPUPOJbI, YEJIOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJIsI COBPEMEHHON LMBWIM3ALUU:
obOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHbIE MPOOJIEMBI  pPa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYCHHHM OWOJOTWYECKUX 3HAHUN B IIEJISIX
NOBBIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAIBHOW I'PaMOTHOCTH OOydYaroumuxcs, popMupyemon
IPY U3y4YCHUH OMOJIOTHH;

MOHMMAHUE CYUIHOCTU METOJOB IMMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JI1 aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIIMX B HEM H3MEHEHHUI,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIUXCS JJAHHBIX C LIEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIFHO HCIOJIb30BaTh OWMOJIOTHYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOM JESTEeIbHOCTH, TOTOBHOCTH OCYUIECTBIISThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMIO, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HAHWA MO OHOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTAMH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHUS ydyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUpPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe TMOHSITUS, OTPAXKAIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIEeCC,
CUCTEMa, Hay4YHbIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEIOBaHNE,  HaONIOJICHWe, U3MEpPEHHe, OJKCIEpUMEHT U  JApyTue);
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsTUBHBIC), obecrieynBaroIme dhopMupoBaHue (hyHKITMOHATTLHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMM OOYyYalolIuXcs;, CIIOCOOHOCTD
o0y4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCaJdbHbIC Y4YeOHBIC JCHCTBUS B
MI03HABATEJILHON M COIIMAILHON MPaKTHKE.

B pesynpraTe wuW3ydeHHWs OHWOJIOTMM HAa YPOBHE CPEIHEro OOIIEro
oOpazoBanusi y oOyuatomerocss OyayT chOpMUPOBAHBI TMO3HABATEIbHBIC
yHUBEpCaIbHbIC YUeOHbBIE ACHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbLHBIC YICOHBIC
JEUCTBUSI, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
JeSITEIBHOCTb.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS TMPOTPaAaMMBI CPEIHEro OOIIero
o0pa30BaHUs TOJKHBI OTPAXKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (DOpMYNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHUHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, cUHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICI
OMOIOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TOHSATHSMH );

OTIPENIETIATh 1€ JIeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKHUE TTOHITHS IS OOBICHEHUs (DaKTOB U SIBJICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE PACCYXKIEHUS (MHIYKTUBHBIC, JICTyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

NPUMEHATh  CXEMHO-MOJENbHBICE  CpPEACTBa  IJIsl  TPEICTABJICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



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

pa3pabatrbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PELIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO IOJYYEHHIO HOBOTO
3HAaHUS, €ro HHTEpHpeTanuy, MNpeoOpa3oBaHUID W IPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMH U METOAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISAITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUIaTh THUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThl JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMETPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBJISATh LIEJICHANPABICHHBI MOUCK IEpEHOCa CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEJIbHYIO U IPAKTUYECKYIO 00JaCTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUI'aTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE TOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAIUU (TEKCTE yueOHOTrO
nocoOusi, HAy4YHO-IOMYJIAPHOW JuTeparype, OHOJOTHYECKUX CIIOBapsSX U
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanM3upoBaTh



UH(POPMALINIO PAa3IMUHBIX BUIOB U (OPM MPEICTABICHHS, KPUTUUECKU OLICHUBATD
e€ J0OCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

dopMynHMpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM JJIsi BHITIOJHEHUST yUeOHBIX
3ajady;

nproOpeTaTs ONBIT HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  NIpPEICTaBICHUS
ouonoruueckor nHGopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Ouonornueckor uMH(GOpMalLMEN: NPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HATrJISIHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  WHGOpPMAINH,
UH(GOPMAIMOHHON 06€30MaCHOCTH JTMYHOCTH.

OBJlaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oOmenme:

OCYILIECTBJIATH KOMMYHHKAIIMH BO BCEX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBHINIOJHEHHS MpeiiaraeMon
3aJ]a4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMaora Uik JUCKYCCHUH);

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

BJIAJIETh Pa3IMYHBIMU CII0OcOOaMu OOIICHUS W B3aMMOJEHUCTBHS, MOHHUMATh
HaMepeHHUsl APYTUX JIIOACH, MPOSABIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpeKTHO! (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJTbHON
paboThI IPH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIICHNN YUYEOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;



OpUHUMATh  I[eJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUM,
pacnpeieniaTh pojad € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOT0 YYaCTHHKA KOMaHIbl B
o011 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO M BOOOPAKECHHE, OBITh HHUIIMATHBHBIM.

Ogy1aieHHe YHHBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

WCIIOJI30BaTh OWOJIOTUYECKUE 3HAHUS [IJIS BBIABJICHHS TPOOJIEM U WX
pEIIeHUS B )KU3HCHHBIX U YI€OHBIX CUTYAIUAX;

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

CaMOCTOSITENIbHO OCYHIECTBIIATh MO3HABATEIbHYIO ACSITENbHOCTb, BBISABIATDH
po0JIeMBbI, CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3a7ja4l B 00pa30BaTEIIbLHON
NESATEIbHOCTH U dKU3HEHHBIX CUTYalLUSX;

CaMOCTOSITEJIbHO  COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

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

BJIaJ€Th HABbIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUSs
COBEpILAEMbIX JICUCTBUH UM MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(dIEKCUU IS OLEHKH CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUXEHUIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaiu3e pe3yJbTaToB
NEesATEIbHOCTH;

3) npuHsATHE Ce0N U APYTrHUX:

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEeOHOro mpeamera
«buonorusiy Ha yrayOJIEHHOM YypOBHE OpPUEHTHUPOBAHBI Ha oOecleyeHue
npodunabHOro  oOy4yeHust  oOywaromuxcs  Ouosornd. OHM  BKIIIOYAIOT:
crienuduaeckue Ay OMOJIOTHN HAyYHbIE 3HAHWS, YMEHHS M CIIOCOOBI ICUCTBHIM TI0
OCBOCHHIO, MHTEPIIPETAlMU U MPpeoOpa30BaHUI0 3HAHUM, BUABI JESITEIBHOCTH MO
MOJIYYEHUIO HOBBIX 3HAHUM UM MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynabTaThl MPECTABICHBI IO
rojiam U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO Tpeameta «buonorus» B 10
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHUW 3aKOHOB TPUPOJABI W  PEIIEHWH MpoOJeM  parmOHAIBHOTO
IPUPOIOTOIB30BAHUS, O BKJIA/J€ POCCUIUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKHE TEPMUHBI M TIOHATHS (PKU3HB, KIIETKA,
OpraHus3M, MeTabonu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpoMmocomHas Teopus
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o0 neHTpax
MHOTOOOpa3Wsi W  MPOUCXOXKICHUS  KyJbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpA3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHON U3MEHUYNBOCTH H. n. Basuiosa), IIPUHIIUATIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMU METOJJaMH HAyYHOTO IO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIJCIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, IIPOILECCOB KUZHEACATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAcTeHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKIX
MPOIIECCOB: OOMEHa BemecTB (MeTaboau3M), MPEeBpAICHUsT SHEPIUU, OpOKEHUs,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MEi03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  WMHIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPTaHOB y pAacCTEHHUI, XUBOTHBIX U YEJOBEKAa U HX
GYyHKIUSIMHE, MEXKIYy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Tarmamu
oOMeHa BEIECTB, 3TallaMy KJIETOYHOTO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTamaMu AMOPHUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTHUIIOM U
dbaxkTopamMu cpebl OOUTaHNUS,

YMEHUE BBISBIISATh OTJIUYUTEIIbHBIC TPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIIII;

YMEHHE peniaTh OMOJIOTMYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIICICTBEHHbIE
CBSI3M MEXKIy UCCIETyeMbIMU OMOJOTHUYECKIUMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI X TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHITH J1A0OpaTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
npaBuiia pu padoTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCICPUMECHTATHHBIMU
cpenctBaMu, (GOpMYNIHPYS Ielb HCCICIOBAaHUS, aHAIM3HPOBATH IOMyYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4€OHO-HMCCIIEIOBATEIBCKONW paboTe MO OHOJIOTHH,
9KOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSAX;

YMEHHE OIICHMBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICJIOBAaHUN B
obmactu  OMOJOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccruoHanbHOU
NEeATEIbHOCTH B 00JaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIBCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAllPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMA B OpraHU3alUsAX CPEJHEro
PO EeCCUOHATILHOTO U BBICIIEro 00pa30BaHuUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUH B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B [O3HAHMM 3aKOHOB MPHUPOJbl U PEUICHUU 3SKOJOTHUYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTIONIB30BaHUS, U B (HOPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
0OILIEeCTBY, YEJIOBEKY, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOW OHOJIOTMYECKHX 3HAaHMUM, KOTOpas BKIIIOYAET
omnpeneseHusT M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATaoMIMX OHOJIOTHYECKUX
TEPMHHOB U TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPHH
(3BommronronHasa teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPUS ABOJIIOLUM), YUEHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUsX sBoitonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro papHoBecus Jx. Xapau u B. BaiinOepra,
3aponsimieBoro cxonactsa K. M. bopa), mpaBuna (munumyma lO. JluOuxa,
HKOJIOTMYECKON NHUpaMubl 3HEpPruu), rumnore3sl (runmoreza «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMH  HAyYHOIO  IO3HAHUA,
UCIOJIb3yEMbIMHU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHHE, HAOMIOACHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OLICHKH aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BHJOB, OHOI€OLIEHO30B,
PKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABUKYIIETO W Pa3phIBAOLIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUIECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJ SBOJIIOLIMU Ha T€HO(OH/I MOIMYJIALNH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie 0OUTaHusl, YepeAOBaHUsl HaIllpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBSI3M MEXKIY MPOLECCAMU SBOJIOLUH,
JBIKYILIMMHM CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMU DPa3jIMYHbIX 3KOCHCTEM H
MPUCIIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHUE  BBIIBJIATH  OTJIMYMUTEIBHBIE  NPU3HAKUM  JKUBBIX  CHUCTEM,
PUCIIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHMs, aOUMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3e  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOTEHHBIX U3MEHEHH B IKOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE HCIIOJB30BaTh COOTBETCTBYIOIIME AaPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB M CPEJIbl OOMTaHMs, €IMHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHUS MHOrooOpas3usi BHIOB H
HKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTMYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIC
CBSI3M MEXKy UCCIEyeMbIMU OMOJOTHYECKIUMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBO/JIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBINOJHATH Ja0OpaTOpPHBIE M MPAaKTHUYECKHE padoThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMyIUpys Ielb HCCIeIOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yIbTaThl U AeNaTh BHIBOJIBL;

yYMEHHUE Y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe mo OMOJOrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyOIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3ysNbTaThl HAa  YYEHHUYECKHX
KOH(pEpEeHLIUSAX;

yYMEHHUE OIICHHWBATh TMIIOTE3bl U TEOPUU O MPOUCXOKIACHUN KU3HU, YEJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUIAX M CHOCO0aX MpPeIOTBPALICHUS
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiied mpodeccrnoHalbHOM
JESTEIIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEAUIIUHEI,
OMOTEXHOJOTHH, TICUXOJOTHH, BETEPUHAPHUU, CEJIBCKOTO XO3SHCTBA, MHILEBON
IPOMBIIIICHHOCTH, YIJIyOJIsAiTh MO3HABATEIbHBIM HMHTEpEC, HANpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud U IPOJOKEHUE
OMOJIOTHYECKOro 00pa3oBaHus B OpraHU3alUSAX CPETHETO Mpo(hecCHOHAIBHOTO U
BBICIIIETO 00OpPa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (uu¢posbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBbIe cUCTEMBI U UX U3YyUEHUE 1
3 buonorus knetku 1
4 XuMuYecKasi OpraHu3arus KIeTKu 10 2
5 CrpoeHue U QyHKINH KICTKH 4
6 OOMeH BelecTB U NMpeBpallleHUue SHEPTUU B 9 4
KJIETKE
7 Hacnencreennas mHbopmarus u 9 !
peanu3zanus e€ B KIETKe
JKU3HEeHHEBIN IUKIT KIETKHA 6 2
Crpoenue U GyHKIUU OPraHU3MOB 17
10 Pa3sMHOXeHHUE U pa3BUTHE OPraHU3MOB 8
1 ['enetnka — Hayka 0 HAacJIEJICTBEHHOCTH U ) |
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 2
14 ['eneTtuka yenoseka 3 1
15 Cenexkuusi OpraHu3MOB 4 3
16 buorexHonorust u CHHTETHYECKAsE OMOJIOTHUS 4 2
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

32




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI pecypen
| 3apokJIeHUE U Pa3BUTHE IBOJIOLHOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUN
2 MukposBontonus U €€ pe3ysbTaThl 14 3
Makpo3BOTIOLHS U €€ PE3yIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTUE KU3HU Ha 15 4
3emuie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIIOTeHES 10 2
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHu3MOB ¥ HaJJOPTaHU3MEHHBIX CUCTEM 3 1
C OKpY>Karoleu cpenou
7 OpraHu3msl U cpefia 0OOuTaHHs 3
DKOJIOTHS BUJOB U MOIMYJISIUN 1
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 )
CUCTEMbI
10 Bbuocdepa — rimobanpHas sxocucTemMa
11 UYenoBek u OKpysKaromas cpenia
12 PesepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 16







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpouabHble
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

Buornorus kak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOT0 00IIeCTBa

’KuBbIe CHCTEMBI 1 UX CBOMCTBA.
[TpakTrueckas padota «Vcnons3oBaHue
Pa3IUYHBIX METOOB IMPU N3yUECHUHN KUBBIX
CHCTEM.

ypOBHeBa}I opranusanus )XKUBbIX CUCTCM

HcTopust OTKPBITHS U U3Y4YEHUSI KIIETKH.
Knerounas teopus

MeTo1bl MOJNIEKYISIPHOM U KJIIETOYHOM
ouonoruu. [IpakTrueckas padota
«M3ydeHne MeTOI0B KJIETOYHON OMOJIOTHH
(xpomarorpadusi, anexrpodopes,
muddepeHIanTbHOe EHTPUPYTHPOBAHUE,
[TLP)»

XUMHAYECKHUH COCTaB KIETKU

MuHepanbHbIe BelecTBa KISTKH, HX
Ouosiornyeckas poJb

OpraHu4eckre BEIIeCTBa KICTKA — OCJIKH.
Jlaboparopnas pabota «O0HapyxeHHE
OEITKOB C TTOMOIIbIO Ka4eCTBEHHBIX




peaKuuii»

CgoiicTBa, knaccudukarys u GyHKIIHHA

? 0enKoB

10 Opranudeckue BelecTBa KJIeTKH —
YTIIE€BOJIbI

1 Oprannyeckue BEeIECTBA KIETKH —
JTUTTU B
Hyxkneunoseie kucnorsl. JIHK u PHK.

12 JlaGopatopnas pabora «/ccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICTICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHU3MOB)

13 Crpoenue u pyakuuu ATO. Jlpyrue
nykaeosuarpudocdars (HTD)

14 CexBenupoBanue [JHK. Meroast
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 Metoapl cTpyKTypHOI OHOJIOTHU

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CrpoeHue 3yKapuoTUYECKON KIIETKH.

17 [TpakTruyeckas padora «M3ydyeHue cBOiCTB
KJICTOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OpHoMeMOpaHHbIE OPTraHOU bl KIETKH.

19 [TpakTrueckas padota «3ydenue
JIBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKaX»
ITosryaBTOHOMHBIE OpraHOUbI KJIETKU:

20 MUTOXOHJIPUH, TUTacTU b, JTabopaTopHas

pabota «VcciemoBaHue mia3Moim3a 1




ACTIIIa3MOJIM3a B PACTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHOU bl KJIETKH

22

Crpoenue U QyHKIUM S1pa

23

CpaBHHTENIbHAS XapAKTEPUCTUKA KIIETOK
sykapuoT. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KIETOK Pa3InIHbBIX
OpPraHU3MOBY

24

AccUMUIIANMS U AUCCUMMIISALS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiectB. Jlaboparopuas pabota
«M3ydyeHne KaTaIuTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHJIa3bl WIH
KaTaJsasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacuienyieHust epoKCuIa BOJ0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX»

26

benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28

dorocunres

29

XemocuHTes. JJabopaTopHas pabota
«CpaBHeHHe TiporieccoB poTocHHTE3A U
XEMOCHHTE3a)

30

AHa’poOHBIC OpraHu3MbL. Busl OposkeHusl.
Jlabopartophnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKECHUS M TBIXAHUS

31

AspoOHBIE OpPraHU3MBbL. JTaIBI




HHEPreTUIEeCKOro ooMeHa

DHeprus MeMOpPaHHOTO IpalueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

33 Peakunmu MatpuyHOro cuHTE3a

34 Tpanckpunuus — matpudsbii cuHTe3 PHK

35 Tpaucnanus u e€ sTanbl

36 KonupoBanue amunokucnot. Posb
pubocom B OmocuHTe3e Oenka

37 Opranu3zaiiys reHoMa y mpokapuor u
9yKapuoT

18 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 3YKapHOT
Bupycbl — BHeKJIeTOUHBIE ()OPMBI KUZHH U

39 obnuratHele napazutel. [IpakTudeckas
pabota «Cozianue MOJeNHu BUPyCca»

40 BupycHsle 3a0051eBaHMs YeoBeKa,
JKABOTHBIX, pACTCHUN

41 HanorexHomornu B OMOJIOrMH U MEIULINHE

42 JKu3HeHHBIA UK KIETKU

43 Marpuunsiii cuaTe3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX
MUKpOTMpernaparax»»

45 JleneHnue KIeTKu — MUTO3

46 Tune! knetok. KapuoknHes 1 IUTOKUHES.

Jlaboparopnas padota «HaGmronenue




MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»

47 Peryianus :KM3HEHHOTO LIUKJIA KIETOK 1
48 OpranusM Kak €IMHOE 11710 1
49 Txanu pacrenuii. Jlaboparopnas pabora )
«M3ydyeHne TKaHel pPaCTCHUIN»
TkaHU )KUBOTHBIX U Y€JIOBEKA.
50 Jlabopartophnast pabora «/3yueHue TkaHeu 1
JKUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabota «3yueHne opraHoB IIBETKOBOTO 1
pacTeHus»
52 Ornopa Tena opraHu3MoB 1
53 JIBM>KeHHE OpraHu3MOB 1
54 IInranue opranu3MoB 1
55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenbHas CUCTEMA YEJI0OBEKa
56 JlpIxaHve opraHusMoB 1
57 JIpIXxaHue MO3BOHOYHBIX KUBOTHBIX U 1
4esloBeKa
58 TpaHcopT BEIIECTB y OPraHU3MOB 1
59 KpoBeHocHas cuctema Mo3BOHOUYHBIX )
JKUBOTHBIX U YEJIOBEKA
60 Brinenenue y opranusmos 1
61 3anuTa y OpraHu3MoB 1
62 MMMyHHas cucTema 4eaoBeKa 1
63 PaznpaxumocTts u perynsiuus y 1




OpraHu3MoOB

['ymopanbHas perymisius 1 SHIOKpUHHAs

64 CUCTEMa KUBOTHBIX U YEIIOBEKa

65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB

66 ITonoBoe pa3MHOKEHNE

67 Metlio3
I"ametorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJeToK. JlabopaTopHast pabota
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akJiajika OpraHoB M TKaHEH U3
3apO/IbIIIEBHIX JTUCTKOB
PocT u pa3ButHe XHBOTHBIX.

71 JlabopartopHnast pabota «BrisiBeHne
MPU3HAKOB CXOJCTBA 3apOIbIIIei
MO3BOHOYHBIX )KHUBOTHBIX»

PasMHOkEHUE U pa3BUTHE PACTCHUM.

72 Jlaboparopnas pabota «CTpoeHHE OpraHOB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

7 HcTopust CTAaHOBICHUS U Pa3BUTHUS
TeHETUKH KaK HAyK1
OCHOBHBbIE TIOHATHS U CUMBOJIbI TEHETHUKH.

74 Jlaboparopnas pabdota «JIpo3odura kak
O00BEKT T€HETUYECKUX UCCIIEIOBAaHUII»

75 3aKOHOMEPHOCTH HacJe0BaHuUs

MPU3HAKOB. MOHOTHOpHUTHOE




ckpemuBanue. [Ipaktuueckas pabora
"U3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpenIuBaHus y Apo30duinr"

LII/ITOJIOFI/I‘-IGCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEUIMBaHUS

77 AHnanuzupyroliee ckpenmpanue. Hemomunoe |
JIOMHUHHUPOBaHHE
JurnbpuiHoe CKpenmBaHue.

73 [TpakTrueckas padota «3ydenue 1
PE3yNIbTaTOB NTUTHOPUIHOTO CKPEIIMBAHUS
y Ap030(hUITBI»

79 [{uTomornyeckue OCHOBBI JUTUOPHUTHOTO )
CKpEIIUBAHUS

80 CueneHHoe HacaeA0BaHNE IPU3HAKOB 1

81 XpOMOCOMHas TEOpUSI HACTEICTBEHHOCTH 1

82 ['eneruka nomna 1

83 I'enoTH Kak LIEJIOCTHASA CUCTEMA 1

24 I'eneTn4ecKuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA

25 N3MeHunBOCTh NpU3HAaKOB. Bubl |
M3MEHYUBOCTH

86 MoaudukarmoHHas ”3MEHYUBOCTh 1
BaprannoHHBIN psii U BApUALlMOHHAs
kpuBas. JlabopaTopHas pabora

%7 «HccnenoBanue 3akOHOMEPHOCTEN )

MOIU(PHUKAITMOHHON U3MEHUHUBOCTH.
[TocTpoeHnne BapHalliOHHOTO psija U
BapHaIlMOHHON KPUBOI»




88

I'enoTUnHMYEeCKass H3MEHUNBOCTb.
KoMOnHaTHBHAsT U3MEHYHMBOCTE

&9

MyTannoHHast U3MEHYUBOCTD.
[TpakTuyeckas padora «MyTtanuu y
Ipo30¢ bl (Ha TOTOBBIX
MHUKpOIpenaparax)»

90

3aKOHOMEPHOCTH MYTaIMOHHOTO TIpoIiecca.
DONUTreHeTHKA U SIIUT€HOMUKA

91

['eneruka yenoBeka. [IpakTuueckas pabora
«CocTaBlieHUE 1 aHAJIU3 POJIOCTIOBHOM

92

MeTtoasl METUIIMHCKON T€HETUKU

93

3HayeHne MEIUIIMHCKON IT'€HETUKH B
MPEAOTBPAIEHUN U JICYCHUH TeHETUYECKUX
3a00JIEBAHUII YEIIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
Jlabopartopnast pabota «/3yueHnue copToB
KYJIBTYPHBIX PACTEHHUH U TIOPOJ JOMAIITHUX
KHBOTHBIX)

95

MeTob! ceneKIIMOHHON paboTHI.
Jlaboparopnast pabota «3yuenne MeToa0B
CEJIEKIIUY PACTCHUIT»

96

JIOCTHIKEHMS CEJIEKIIUU PACTEHUMN U
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHU»

97

CoxpaHeHue, n3y4eHHEe U UCII0JIb30BaHUE
TEeHETUUYECKUX pecypcoB. BupryanpHas
sKcKypcust «OCHOBHBIE METO/IBI U
JOCTUKEHUS CEJIEKLIUN PAaCTEHUHN U




JKUBOTHBIX (HA CENIEKIIMOHHYIO CTAHITUIO,
TUIEMEHHYIO (PepMYy, COPTOUCTIBITATEIIHHBIIN
YYaCTOK, B TEIJIMYHOE XO3SHCTBO, B
1a00paTOPHIO arpOYHUBEPCUTETA WITH
Hay4HOTO LIEHTPA)»

buorexHonorus kak Hayka U OTpacib

98 npou3BojcTBa. [IpakTuueckas pabora 1 1
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI
OcHOBHBIE HaNPABJICHUS] CHHTETUYECKOM

99 o6uonoruu. [Ipakruueckas padora 1 1
«ITonydyeHre MOJIOUYHOKHUCIBIX TPOJTYKTOBY.

100 XpOMOCOMHAs M TeHHAs HHKEHEPHUS 1

101 MenumuacKkue OMOTEXHOIOT N 1

102 Pesepsublii ypok. [IoBTopenue, 1
000011IeHNEe, CHCTEMATH3AINS 3HAHUHI

OBILIEE KOJIMYECTBO YACOB I10 102 1

ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoabnsie — Ipakrueckue fdlsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThI padoTsI pecypen
1 OBomonronHas Teopus Y. Jlapsuna 1
) JIBr>KyIME CHIIBI 3BOJIIOLUU BUIOB 110 Y. 1
HapBuny
3 boprba 3a cymecTBoBaHME, €CTECTBCHHBIN )
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETHUECKON TEOPUU |
3BOJTIOIINH
5 DTanbl HBOJIIOIMOHHOTO IpoLiecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tomynsiuss — 37aeMeHTapHas eIMHULA 1
9BOJIIOLINH
3aKOH r€HeTUYEeCKOro paBHOBecHs JIK.
. Xapau, B. BaiinOepra. JlabopaTopHas 1 1
pabota «BblIsiBIeHNE U3MEHUUBOCTH Y
0co0ell 0IHOrO BHIa»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 D¢ ekt ocnoparens. dpdekr |
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M300a40uu nomyJasiui: |
reorpaduueckasi, OnoJIOoruyecKas
1 EctecTBenHbII 0TOOp — HaNpaBIAIOMINN 1
dakTop IBONIOINH




12

[TonoBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaboparopHas pabota «3yuenue
apoMop(h030B U HINOAAATITAIIUHN Y
pacTeHui U ) KUBOTHBIX)

14

[Tpumeps! TpuCOCO0ICHUHN y OPraHU3MOB:
Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXUMHUYECKHUE, ITOBEICHUYECKHUE.
JlaboparopHas pabota «IIpucrnocoOnenus
OpPTaHU3MOB M UX OTHOCHTEIbHAS
1EJIECO00Pa3HOCThY

15

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHUE BHIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

16

CtpykTypa BUAa

17

Bunoobpa3oBanue Kak pe3ysibTaT
MUKPO3BOIIOIUU

18

CBs13b MHKPO3BOJIIOLIWHA U SITUACMHUOJIOTUA

19

MakpoaBosmtonus. [laneontonornueckue
METO/Ibl U3YUYCHUS IBOTFOIIUN

20

buoreorpaduueckne METOIbI U3YICHHUS
SBOJIOLINH

21

OMOPHOIOTHYECKHE U CPABHUTEIHHO-
MOP(HOIOTHUECKHUE METO Bl U3YUCHHUS
SBOJIOLIUH

22

MornekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe




MCTOJbI U3YUCHUS 3BOJTIOINUN

23

OO61re 3aKOHOMEPHOCTH 3BOJTIOIIH

24

AnanrtuBHas panuanus. HepaBHOMEpHOCTH
TEMIIOB HBOJIOLIUU

25

HaquLIe THUIIOTC3bI HpOI/ICXO)KI[eHI/ISI
JKA3HU HaA 3emiie

26

JloHayuHbIe IPEACTABICHUS O 3aPOXKICHUU
KU3HU

27

OcHOBHBIE 3TaIbl HEOPraHUYECKOU
IBOJIIOLIMH

28

I'mnoressl 3apoXKaCHUS KUZHHU.
BupryansHas nabopatopHas pabora
«Mopaenupoanue onbiToB Muiepa—tOpu
110 U3YYEHHIO a0MOT€HHOTO CUHTE3a
OPraHNYEeCKUX COCTMHEHUH B MEPBUYHOMN
aTMocdepe».

29

Wcropus 3emiu 1 METOABI €€ U3yUEHUS.
JlaboparopHas pabota «3ydenue u
OINMCAHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB)

30

HauanbHble 3Tarsl OpraHn4eckoin
3BOJIIOLIUH

31

OBOJIIOLHS DYKApUOT

32

OCHOBHBIE DTAIIbI I3BOJIIOIINUN
pactutensHOro Mupa. [IpakTuyeckas
pabora «/3yuenne ocoOeHHOCTEH
CTPOCHUS paCTCHUN Pa3HBIX OTAETIOBY»

33

OCHOBHBIC ITaITbI 3BOJJIIOIIMH )XKUBOTHOI'O




MHpa

DBOIOLMS KUBOTHBIX. [[pakTryeckas

34 paborta «3ydeHne ocoOeHHOCTEH
CTPOEHUS IO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTue )u3HM Ha 3eMiie 1O 3paM U
nepuoaam

36 MaccoBble BBIMUpPaHUSI — 3KOJOTHYECKUE
KPHU3HUCHI MPOLLIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUI KPU3UC, ETO
0COOEHHOCTH

18 CoBpeMeHHast cucTeMa OpraHu4eckoro
MPOILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEKE

A1 Pa3BuTue npeacraBieHuit o
MIPOUCXOXKACHUN YeJIOBEKa
Mecro yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yyeHne ocoOeHHOCTEH
CTPOCHHS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
PSIMOXOKICHUEM)

43 JIBr>KyIME CUIIBI aHTPOIIOT€HE3a

44 CootHorieHre 6MOJIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPONIOTEHE3a

46 [Taneorenernka u NajeoreHOMMKa

47 OBOIOLUS COBPEMEHHOTO YEJIOBEKA




48

Uenoseueckue packl. [IpakTuueckas
pabota «/3yueHne sKOIOTHIECKUX
aJanTanyi 4YeJIOBEKa)

49

MexaucuuIInHapHble METOAbI
AQHTPOIIOJIOTUU

50

3apoxJeHNe U pa3BUTHE IKOJIOTUN

51

Mertonst sxkonorun. Jlaboparopras pabota
«M3y4eHne MeToI0B SKOIOTHYECKIX
HICCIIEJOBAHUN

52

3HaueHne SKOJIOTNYECKUX 3HAHUN I
Je0BeKa

53

Dxoyiorudeckue (hakTopsl

54

Abuotnueckue paxkropsl. CBeT Kak
sKosorndeckuit paxtop. JlaboparopHas
pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUI
OPTaHU3MOB K BIIMSIHUIO CBETa»

55

Abuotnueckue paxtopsl. Temneparypa
KaK 9KOJIOTUYECKUH (haKTop.
JlaboparopHast paboTa «BbIsiBIeHHE
HPUCTIOCOOJICHUIT OPraHU3MOB K BIUSHHIO
TEeMITEPaTypPbI»

56

AbuoTtnueckue GpaxkTopsl. BraxkHocTh Kak
sKosorudeckuit paxtop. JlaboparopHas
pabota «AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHni U3 pa3HbIX MECT OOUTAHUSI»

57

Cpenpl 00uTaHUS OPraHU3MOB

58

buonornyeckue puTMbl

59

XKuznenusie GopMbI OpraHU3MOB




60 Buotnueckue paxkropst
3HaueHne OMOTHUECKUX B3aNMOIEUCTBUM

61 JUISL CYIIECTBOBAHUSI OPraHU3MOB B CpEJIE
oOuTaHus

2 DKOJIOTUYECKHE XapaKTePUCTUKU
HOMYJISIIIUU
OcHOBHBIE TIOKA3aTENN TOMYJISIIHH:

63 YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTENN MOMYJISIIHN:

64 PO’X1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJI0rHYecKas CTPyKTypa MOMYJIsIHI

66 JluHamuKa onyJsuuu U €€ perysuus

67 KpuBblie pocTa 94iCIEHHOCTH TTOMYIISIIIHH.
KpuBble BeKUBaHUS
DKoJjoruyeckasi HUIIA BUAA.

68 JlaGopaTtopHas padora «IIpucnocobneHus
CEMSTH pacTEHUI K pacCeIeHHIO

69 Bun xak cucrema nonysisuui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpaIliid
YKUBOTHBIX

71 Co00111eCTBO OPraHu3MOB — OHOIICHO3

72 Okxocucrema Kak OTKpbITasi cCUCTEMaA

73 KpyroBopoT BelecTB 1 NOTOK SHEPTHH B

OKOCUCTEMEC

74

OCHOBHBIC ITOKa3aTEIN YKOCUCTEMBI




75

DKOJIOTHYECKUE TUPaMUIbl

76

N3meHeHus cooOIIeCTB — CYKIIECCUH

77

[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBbI MOPEN U OKEaHOB

78

[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIEH, ITYCThIHb.
DKCKypcHsi «IKCKYpCUsI B TAITUYHBIN
o6uoreorieHo3 (B 1y0paBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJIOJbHBIA WJIA IOWMEHHBIN
JyT, 03€pO, OOJIOTO)».

79

AHTPONIOTE€HHBIE YKOCUCTEMBI. DKCKYPCUSs
«DKCKYpCHsI B arpOdKOCUCTEMY (Ha T0JIe
WIH B TEIUTMYHOE XO3SHCTBO)».

80

Ypboskocucremsl. [Ipaktudeckas padora
«3yueHue u onucaHue ypo0o3KOCUCTEMBD)

81

3akoHOMEpHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
skocuctemax. JlaboparopHas pabora
«M3ydyenune pazHooOpasusi MEIKUX
MOYBEHHBIX YICHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX).

82

MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHU I
Pa3HBIX TUTIOB Ha CyOOpTraHW3MEHHOM,
OpI‘aHI/ISMeHHOM, HOHyJISII_[I/IOHHOM n
3KOCUCTEMHOM ypOBHHX

83

buocdepa — obmemnnanerapuas 060g09Ka
3emiu

84

VYuenne B. U. Bepranckoro o 6uocdepe




3aKOHOMEPHOCTH CYIIECTBOBAHHUS

85 ouocdepsl

26 KpyroBopots! BemecTs u
OMOTCOXMMHUYECKHE [IUKITBI

%7 3oHanmbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6Hocheps

89 DKOJOTHUYECKUE KPUZHUCHI U UX MPUYUHBI

90 BosneiicTBue uenoBeka Ha Ouocdepy

01 AHTpPONOTreHHOE BO3JICHCTBUE HA
PaCTUTEIbHBIN U )KUBOTHBIN MUD

92 OxpaHa npupoasl

93 OcCHOBHBIE TIPUHIIUIIBI YCTOWYHUBOTO
Pa3BHUTHSI YEJIIOBEYECTBA U IPUPOJIBI
PannonanbHOE MpUpOIONIONb30BaHHUE U

94 COXpaHEHHUE OMOJIOTHIECKOTO
pa3zHooOpa3ust 3eMiun

95 O6006menue mo Teme «MHUKPOIBOTIONHUS U
€€ pe3yabpTaThl»

96 O6o061eHne o Teme «MakpoIBOIOLUS U
€€ pe3yabTaThD)

97 O606menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaeHne
YeJIoBeKa — AaHTPOIIOT€HE3

99 O6o0061eHne 0 TeMe «DKOJOTHS — HayKa O

B3aUMOOTHOLICHUAX OPraHU3MOB»




100 O606m1eHue o Teme «OpraHu3Mbl U cpeaa 1
0oOuTaHH»

101 0606H.ICHIiI'e 10 TeMe «DKOJIOTHS BUJIOB U |
TOTTYJISIITHE»

102 O6006menue mo Teme «buocdepa — 1
rio0abHas SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

17







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buosnorus. buosornueckue cucTeMbl U IPOLIECCHI; yTiyOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., Iletpocosa P.A. ObmiecTBO ¢ orpaHU4YeHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buosiorus. buosiornueckue cCUCTEMBI U ITPOLIECCHI; yTayOaeHHoe o0yuenue, 11
kiacc/ TepemoB A.B., [TerpocoBa P.A. O01iecTBO ¢ orpaHuYeHHON

oTBeTcTBeHHOCTHIO « 1Ol MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






