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MNOSICHUTEJIBHASI 3AIIUCKA
IIporpamma mo yuebnomy npeamery "buonorus" (manee - OuoJords) Ha

YpOBHE CpeJHero oduiero oOpazoBaHus pazpadoTaHa Ha ocHOBe DexepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit enepanuny,
OIroC COO, Kouuenuuu npenoaaBaHus ydeOHOro mnpeamera «buojorus» u
OCHOBHBIX IIOJI0KEHUH (enepanbHON paboueil mporpaMMbl BOCITHTAHHMS.

YueOnpiii npeamer «buonorus» yrimyOonéHuoro ypoBHs usydenus (10-11
KJIAcChl) SIBJIIETCS OJHUM H3 KOMIIOHEHTOB IIpeaMeTHOH o0macTi «EcTecTBeHHO-
Hay4Hble npeamers. CornacHo nonoxenusim GI'OC COO npodunsHble yueOHbIE
IpeIMEThl, H3ydaeMble Ha yIIyON€HHOM YpOBHE, SBISIOTCS — CIIOCOOOM
nuddepennuannn  o0ydeHHss Ha YpPOBHe cpelJHero ofIiero o0pa3oBaHHs W
MPU3BAHLl 00ECHEUHTh NPEeMCTBEHHOCTE MEKAY OCHOBHBIM OOLIMM, CpeIHMM
o01MM, cpesiHuM TPO(ecCHOHAIBHBIM U BEICIIMM 00pa3zoBaHHeM. B To ke Bpems
KaKAbIH M3 OTHX Y4YeOHBIX NPEAMETOB [OJUKeH OBITh OpUEHTHPOBAH Ha
MIPHUOPUTETHOE pelleHue 00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX W Pa3BHBAIOIIMX
3a7ay, CBA3AHHBIX C NpoQopHeHTalell 00yJalomuXCcss W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOH O0ONacTH HayyHOTO 3HAHMWS, CBSI3aHHOIO C OHOJIOTHE,
MeIUIMHOM, SKOJIOT e, IICUX0JIOrHEeH, CIIOPTOM HUJIH BOSHHBIM JIETTOM.

Ilporpamma o yuebnomy npeiumery "buosorus" naér npeacrapieHue 0 LEIH
¥ 3aJa4ax uM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriyOJéHHOM YPOBHE,
ompenensieT o0s3aTeNbHOE  (MHBAPUAHTHOE) TMPEeIMETHOE COJAEpIKaHUE, €ro
CIpYKTYpUpOBaHHE II0 pasfelaM M TeMaM, paclpeielieHde I10 KiaccaM,
PEKOMEH/IYET [OCIIeA0BATENILHOCTh H3yUeHHs] y4eOHOro marepuana C yd&ToM
MEKIPC/IMCTHBIX M BHYTPUIIPEIAMETHBIX CBA3€H, JIOTMKM y4eOHOro Ipolecca,
BO3PacTHBIX 0cOOeHHOCcTel o0ydatomuxcst. B mporpaMmme 1o 6H0I0ruy peanu3oBaH
TPUHLAIT [IPEEMCTBEHHOCTH ¢ U3yuYeHHeM OHOJIOTHH HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi, Onarojapsi uYeMy TNPOCMATPUBAETCS  HANpPaBJIEHHOCT  HA
MOCIC/yIONee  pa3sBuTHe OMOJIOrMYECKMX 3HAHWH, OPHEHTHPOBAaHHBIX Ha
GopMUpOBAHHE  eCTEeCTBEHHO-HAYYHOrO  MHPOBO33PEHHS,  SKOJIOTHYECKOTO
MBIIIIEHUS], IPEICTABIEHUH O 3/I0pOBOM 00pa3e JKH3HHU, Ha BOCIIUTaHHE OEePesKHOrO
OTHOLLUCHHMSI K OKPY’KalOlllel NpupoaHoH cpele. B nporpaMme mo OHOJIOTHH TakkKe
MOKa3aHbl  BO3MOYKHOCTH y4eOHoro mnpeamera «buomorus» B peanusanud
tpebosanuii PI'OC COO x nnaHApPyeMBIM JHYHOCTHBIM, METANpeIMETHBIM H
[peIMETHBIM pe3yibTaTaM 00y4yeHHUs U B (QOPMUPOBAHUH OCHOBHBIX BHIOB Y4eOHO-
MO3HABATE/ILHOM  JESTEbHOCTH 00YyYalOIMXCs II0 OCBOGHMIO COAEpIKaHHS
Ononoruyeckoro 00pa3oBaHusl Ha YPOBHE CpeiHero 001ero o0pa3oBaHusl.

YucOnpiii npeamer «buosorus» Ha ypoBHE cpelHero obuiero obpazoBaHus
3aBepluaeT Ouosoruyeckoe oopa3oBaHKe B IIKOJIE H OPUEHTUPOBAH Ha PACLIMpEHHe
¥ yriayOreHue 3HaHui 00yJalouxces 0 XKMBOH IIPHPOJIE, OCHOBAX MOJIEKYJISIPHON 1




KIIETOYHON GMOJIOrHUH, SMOPHUOIOTHH ¥ OMONIOTUY PA3BUTHSI, TEHETUKH, CEJIEKIHH,
OHOTEXHOJIOr MM, IBOJIIOLMOHHOTO YUEHHUS U 3KOJIOTHH.

N3yyenne yuebHnoro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE
OpPMEHTUPOBAHO Ha TIOATOTOBKY OOYYarOIIMXCSl K IOCHIEAYIOUIEMY IOTYYeHUIO
Ouosoryyeckoro  oOpa3oBaHHsI B ‘By3ax W OpraHu3alusix  CPeIHero
npodeccHoHanbHOro 0opazosanus. OCHOBY €ro COIEpXKaHUS COCTABIIIET CHCTEMA
OMONIOTMYECKHX  3HAHHUM, IIOJyYeHHBIX [PH  H3YyYeHHH  OO0y4YalolIMMUCH
COOTBETCTBYIOLUX CUCTEMATHUYECKUX pazesioB OHOJIOrMH Ha YpOBHE OCHOBHOTO
oOutero obpazopanusl, B 10-11 kiaccax 3TH 3HAHMS MOJY4alOT pa3BUTHE. Tak,
pacldpeHbl M yriayOsieHbl OHOJIOTHUECKHe 3HAHHS O PACTEHHUSIX, KHBOTHBIX,
rpubax, OakrepHsx, OpraHusMe 4delloBeka, OOLIMX 3aKOHOMEpPHOCTSX >KHU3HH,
JIOIIOJIHMTENLHO BKIIIOYEHb! OMOIOrH4ecKue CBeAEHHsI IPUKIAIHOTO H MOUCKOBOTO
XapakTepa, KOTOpble MOJKHO MCIOJb30BAaTh KaK OPUEHTHUPBI AJISl MOCHEIYIOIIEro
BblOOpa mpodeccur. Bo3MoKHA TakKe HHTErpaudsi OHOJOTHYECKMX 3HAHHHM ¢
COOTBETCTBYIOIIUMH 3HAHUSMM, IIOJYYEHHBIMU OOYYaIOIIUMUCS MPH H3yYeHUHU
(U3UKH, XUMUM, TeOTpaPU U MATEMATHKH.

Crpykrypa mnporpammbl no ydyebHomy mnpenmety "buosorus" oTpaxaer
CHCTEMHO-YDOBHEBLI M 3BOJIIOLMOHHBIM ITOAXOABl K H3YYEHHIO OHOJIOTHHU.
CorulacHo UM, U3y4aloTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIe IJIsI )KUBBIX
CHCTEM Pa3HOI'0 YPOBHS OpraHM3aLUH, S3BOJIIOLMH OPraHUYecKOro Mupa Ha 3emiie,
COXpaHeHus1 OMOoJIOrHYecKoro paznoodpasus mianetsl. Tak, B 10 kiacce u3ydaroTes
OCHOBBI MOJIEKYJISIPHOH M KJIETOYHOM ~ OMOJIOTHH, 3MOPHOJOTHH H OHOJIOrHH
PasBHUTHs, TEHETHUKH U CENeKUHH, OMOTEXHOJOIMH U CUHTETHYECKOH OHMOJIOTHH,
aKTYQJIM3UPYIOTCs 3HaHUS OOydaloluxcss 1o OOTaHHKe, 300JIOTHH, AHATOMMH,
¢Gusnonorun yemoseka. B 11 wiacce W3y4aioTCsl 3BONIOLHOHHOE YIE€HUE, OCHOBEI
9KOJIOIMH U y4eHHe o Onocdepe. .

YueOublil  npeumer «buonorus» — npu3BaH  OOECIEYHTH  OCBOGHHE
o0yJaromKuMucs OMOTOrHYECKHX TEOPUH U 3aKOHOB, UICH, MPUHLKMIIOB M IIPABMII,
JIeJKAlUMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHEI MUpa, 3HAHUH O
CTPOEHHH, MHOrooOpa3Mu M OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJIALKH,
GHMOLICHO3a, YKOCHCTEMBI, O BLLIAIOLIHXCS HAY4YHBIX JOCTHIXKEHUSIX, COBPEMEHHBIX
uccieI0BalugaxX B OMOJIOrUH, MPUKIaAHBIX aclleKTaX OHOJIOTHYeCKHX 3HaHHH. i
pasBUTHs M NOJEPKaHMs HHTepeca oOydaroluxcsi K OWOJIOTHH Hapsay co
3HAaYUTEJbHEIM 00BEMOM TEOPETHUECKOro MaTepuasia B COACPIKAaHHH MPOTPAMMEI
o OMOJIOrHK TPElyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHHS M Pa3BUTHS
TOM MJIM MHOH 00J1aCcTH OHOJIOIMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOe)KHBIX YUEHBIX
B pellieHre BaKHEHIIMX OHOMOTHUECKHUX U 3KOJOIHUYECKHX ITPOOJIEM.

Llean usydenus yyebHoro npeamera «buonorusy» Ha yriayOn&HHOM ypOBHE —
OBJaJieHue  O0yYalOlMMHCS  3HAHMAMH O  CTPYKTYpPHO-()YHKIMOHAILHOMN




OpraHW3alid JKUBBIX CHCTEM pa3HOr0 paHra U IpUOOpeTeHHEe YMEHHMH
MCIIOJIB30BaTh 3TH 3HaHus B (OPMHUPOBAHHM MHTEpeca K OIpenenéHHOH obnactu

rpo)eCCHOHANLHOM JIeATENBHOCTH, CBS3aHHOM ¢ OWosnorded, WM K BBIOOPY
y4eOHOro 3aBeleHus JUISI IPOJOJDKEHHs OMOIOrH4ecKoro o0pa3oBaHusl.

Jocrwxenne Uend wu3ydeHHs ydeOHoro mpenMera «buonorus» Ha
yray0JIEHHOM YPOBHE 00€CIEYMBACTCS PELICHHEM CIIEIYIOIINX 3a/1au:

OCBOCHME O0YYaIOLIMMHUCS CUCTEMbl OMONIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKHUX TEOpHsIX, KOHLENLHUAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBuiiax, COCTABISIIOIIMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYIO0 KapTUHY MUPA; O
CTPOEHHH, MHOrooOpazuu ¥ O0COOEHHOCTSIX OHMONIOIMYECKHMX cHCTeM (KJIeTKa,
OpraHn3M, MOMyJsALNs, BU, O1oreoLeHo3, buocdepa); 0 BBIAAIOLIMXCSA OTKPEITHIX
1 COBPEMEHHBIX HCCIIe/I0BaHUsIX B OMOJIOTHH;

O3HAKOMJIeHHE OOYydaloIIMXCsl C METOAaMM ITO3HaHUSl JKUBOM IIPHPOJBL:
HCCIEN0BATEIbCKUMHA  METOAaMU  OMOJIOTMYECKMX HayK (MONEKyJIpHOW U
KJIETOYHOH OMOJIOrHH, SMOPHUOJIOrHY U OMOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIeKLUH,
OMOTEXHOJOTMH W CHHTETUYECCKOM OMOJIOrMM, NaJCOHTOJIOTHH, 3KOJIOTUK);
METOAaMH CaMOCTOSITEJILHOTO IpPOBeJeHUs] OHOJOrMYecKUX MCCIeN0BaHUN B
naboparopurn W B npupoge (HabOmomeHwe, MW3MEpeHHE, IKCIIEPUMEHT,
MOJIeIUPOBaHHE); |

oBllafileHde  OOYYarOUIMMHUCS  YMCHHSIMH: CaMOCTOSITE€IBHO  HAaXOIUTh,
AHaJU3UPOBATL W HCIOJIB30BaTH OHMOJIOTHYECKYIO HH(OPMAlMIO; IOJIB30BATHCS
OHOJIOTHYECKOH TePMHUHOJIOIHMEH M CHMBOJIMKOW; YCTaHaBIMBAaTh CBA3b MEXIY
pa3BUTHEM OHMOJOTMH H COLMAIBHO-IKOHOMHUYECKHMH M  3KOJOIMYECKHMHM
npobiieMaMu  4YelIoBe4ecTBa; OIEHMBATh IIOCIEACTBHS CBOEH NESITEIBHOCTH II0
OTHOILEHHIO K OKPYIKAIOLICH NpUPOAHOH cpele, COOCTBEHHOMY 3[0POBBIO H
3JI0POBBIO  OKPYXKAIOIIMX  JiIoAeH; OOOCHOBLIBaTE M COONIOAATH  MEPBI
NpoHIIAKTHKH WHQEKIHMOHHBIX 3a00JeBAHUM, IpaBUjla NOBEACHUS B NPHPOE U
obecriedyeHusT 0€30MacHOCTH COOCTBEHHON JKU3HEAEsATEIbHOCTH B YPE3BBIYaHHBIX
CHTyalllsX IPUPOJHONO M  TEXHOTEHHOrO  XapakTepa; XapaKTepH30BaTb
COBpeMeHHBIe HayUHbIe OTKPBITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOLIMXCs MHTCIUICKTYalIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
IpoLEecce 3HAKOMCTBA C  BBIJIAIOIIMMECS OTKPBITHSAMH H  COBPEMEHHBIMH
MCCIIEIOBAHUSIMH B OMOJIOTHH, pellaeMbIMU e MpodiemMamMu, MeTOHOJIOruen
OHOJIOrHYECKOTO MCCIEIOBaHMNS, TIPOBEICHMsI 9KCIIEPUMEHTAIBHBIX HCCIIeI0BaHuii,
peliennss OHOJOIMYECKUX 3aj[ad, MOJEIHPOBAaHHS OMONIOrMYecKHMX OOBEKTOB H
[IPOLIECCOB;

BOCIMTAaHKWE Yy O0YyYarOIIHXCsl IEHHOCTHOTO OTHOLICHMS K JKMBOM IPHPOJE B
[eJIOM U K OTIC/IBHBIM €& 00beKTaM M SIBICHUSIM; (POPMHUPOBaHHUE 3KOJIOTHYECKOH,




reHeTHYeCKOoi rPaMOTHOCTH, 00ILeH Ky IbTypBl TOBEACHHUS B IIPUPOAS; HHTETPallii
eCTEeCTBEHHO-HAYYHBIX 3HAHHUH; ‘_

npuobpereHre  0OyYarOUMMUCA — KOMIETCHTHOCTH B palOHAJIBHOM
IPIPOJIOIIONE30BAaHIH (COOI0/IEHNE IPABHIT IOBE/IEHHS B IPUPOAIE, OXPAHBI BIIOB,
skocucTeM, Ouocdepsl), COXpAaHEHHHM COOCTBEHHOTO 3/0POBbA W 3OPOBBA
OKpYKAIOWMX  Juojed  (coOiopeHus — Mep npoUIaKTUKKM  3a00JeBaHH,
obecrieueHie 0e30MacHOCTH IKU3HEAesTeNbHOCTH B 4pe3BbIYAWHBIX CHTYyaLUAX
MPUPOJHOrO W  TEXHOIGHHOro — Xapakrepa) Ha OCHOBE — HCMONB30BaHMA
GHOJIOrMUECKUX 3HAHUN ¥ YMEHUI B TTOBCEHEBHOM KU3HH,

cosjande  ycioBHE  JUlsl  OCO3HAHHOrO  BhiOOpa  OOYYaIOMMMCH
WHJIMBH /Ty aJIbHOH 0OpazoBaTebHOMI: TpPaeKTOPHH, CIIOCOOCTBYIOLIEH
MocienyromeMy [podecCHOHANIBHOMY CaMOONpE/eNICHUIO, B COOTBETCIBMHM C
MHIMBH/IyalbHBIME HHTEPECAMU U OTPEOHOCTAMH PErHOHA.

OG1ee YHCI0 YacoB, OTBEICHHBIX Ha M3ydeHHe OMONOrMHM Ha YriIyOlIeHHOM
ypoBHE cpeHero odmero o6pa3oBanms, COCTABIISIET 204 yaca: B 10 xnacce — 102
yaca (3 uaca B HeJemo), B 11 kiacce — 102 gaca (3 yaca B HEJIEII0).

O160p OpraHu3alMOHHEIX (OpPM, METOJOB H CPEICTB 00y4yeHus: OHONIOTHH
OCYIIECTBIACTCS ¢ Y4ETOM CHeLMPHUKH ero COAEp)KaHus ¥ HalpaBICeHHOCTH Ha
NpONOIKEHMe ~ OHOJIOTHYECKOro  00pa3soBaHHMS B OpraHM3alMsX — CPEIHEro
npo(ecCHoHaIbHOrO 1 BBICIIETro 06pa30ﬁa1~11z151.

O6s13aTe/IBHBIM YCIOBHEM NPy 00ydeHuH GHONOrHM Ha YrilyOI€HHOM ypOBHE
ABISETCS NPOBEICHME J1ab0paTopHBIX M IpakThHyeckux pabot. Tarke ydactue
0Gy4alolUXCsl B BBIIOIHEHHN MPOEKTHBIX ¥ Y4eOHO-HCCIIEI0BATENbCKUX pabor,
TeMaTHKa KOTOPBIX OIPE/IeNsIeTcs yIuTe/leM Ha OCHOBE HMEIOIIMXCsl MaTeprajlbHO-
TeXHUUECKHX PECypPCOB U MECTHBIX TIPUPOIHBIX YCIOBUH.




COAEPXAHHUE ObYYEHMSI
10 KJTIACC

Conepskanue nporpammbl, BBIJEIEHHOE KYpPCUBOM, HE BXOIOHUT B IPOBEPKY
rocynapcTseHHol utorooit arrectanuu (I'A).

Tema 1. buosorus kak HayKa

CoBpemeHHas Ouosorus — KOMIUIeKCHasd Hayka. Kparkas ucTtopus pazBUTUS
Ouosorny.  BHOJOrHYecKHe — HAayKM W H3ydaeMble MMM HPOOJIEeMBL
dyHnamMeHTalbHble, MPUKIaJHblE M IIOMCKOBBIE HAy4YHBIE MCCIEIOBAHUS B
OHOJIOI M.

3HaveHne OHoNOruM B ()OPMHUPOBAHWH COBPEMEHHON €CTECTBEHHO-HAYyYHOMH
KapTuHbl Mupa. Ilpodeccuu, cBsizanHble ¢ OHoONOrHel. 3HadeHHe OHONOTHH B
[IPAKTHUYECKON JeATEeJLHOCTH 4YeJoBeKa: MeIMLIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPaHe MPUPOJIBL.

JdemoncTpauun

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, K. b. Jlamapk, U. lapsuH, Y.
[apgeit, . Mengens, B. M. Bepunanckuit, W. I1. ITasnos, M. M. Meunukos, H. H.
Basuos, . B. Tumodees-Pecorckuit, k. Yorcon, ©. Kpuk, 1. K. beinses.

Tabmuupl u cxembl: «CBs3b OHMOJNIOTMHM € JIPYIMMH Haykammu», «Cucrema
OHOJIOTHYECKUX HAYK».

Tema 2. JKuBble cHCTEMBI H HX H3Y4YeHHE

JKuBBIE CHCTEMBI Kak mpeAMeT uzydeHus: Ouonoruu. CBOHCTBA HKUBBIX
CHUCTEM: EIMHCTBO XHMHUYECKOTO COCTaBa, MAUCKPETHOCTb M  LIEJIOCTHOCTD,
CIIO)KHOCTH M YIHOPSIIOUEHHOCTh CTPYKTYpPBl, OTKPBITOCTb, CaMOOpraHM3alus,
CaMOBOCIIPOU3BE/IeHHE, Pa3IpakUMOCTh,” ”3AMEHUHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHU3alldd KUBBIX CHCTEM: MOJEKYJAPHBIH, KIETOYHbIH,
TKaHEBBIH, OpraHu3MEHHbIH, MOy JISILIMIOHHO-BHIOBOH, KOCHCTEMHBIN
(OuoreoneHoTHueckuit), OnocdepHniii. I[Ipoueccel, Npoucxolslie B KHBBIX
cucremax. OCHOBHBIE NpU3HAKK >KUBOTO. JKM3HB Kak (opMa CyIlecTBOBAaHUA
marepud. Hayku, u3ydarouine KxuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3ALUH.

I3ydenue >KUBBIX cucTeM. Metonasl Ouosiornydeckoil Hayku. HaGmoneHue,
U3MepeHue, SKCIICPUMEHT, cucTeMaru3alus, Mmetaasanus. [IoasTiue o 3aBucUMOil U
He3aBUCHMMON  riepemenHoi. Ilnanuposanne oskcnepumenrta. IlocraHoBka u
npoBepka runote3. Hynesas runotesa. IloHstue BHIOOPKH U €€ JOCTOBEPHOCTS.
Pazbpoc B Ouonornueckux HaHHBIX. OLleHKa JOCTOBEPHOCTH IIONYyYEHHBIX
pesynbraroB. IlpuuMHbl  HMCKaxkeHHsl pe3ydbTaToB 3KcnepuMeHTa. [loHsTue
CTATUCTHUYECKOrO TeCTa.

Hemonecrpauuun




TaGmuubl ¥ cxeMbl: «OCHOBHBIE TNpPH3HAKH JKHU3HW», «bHOJOrAIECKHE
cucTeMbl», «CBOMCTBA JKMBOW MaTepuu», «YPOBHU OpraHM3aliy KUBOU
npuposs», «CTpoeHne KUBOTHOW KICTKIN, «TkaHn KHUBOTHBIXY, «CHCTEMBI
OpPraHOB YEJIOBEYEeCKOro opranusMa», «buoreoneHos», «buochepa», «MeToabl
U3yUCHUS! KUBOH IIPHPOIBI.

OGopynoBanue: 1a00paTOPHOE 0GopyHOBaHHe s IPOBE/IeHNs HaOMONeHHH,
H3MEpeHU, IKCIIEPUMEHTOB.

IpakTudeckass padora «Mcrnonp3oBaHne pasIMYHBIX  METONOB  IIpH
U3YUYEHUU JKUBBIX CHCTEM.

Tema 3. buoJiorust KJIeTKH

Knerka — CTPYKTYpHO-(YHKIMOHAJIbHAs —eIuHMI@ skuBoro. Hcropus
oTKpbITHs KkiIeTku. PaGoTsl P. I'yka, A. Jleperryka. Knerounas Teopust (T. IllBaHH,
M. Illneiimen, P. Bupxos). OCHOBHblE [OJIIOXKEHHS COBPEMEHHOH KIICTOYHOM
TEOPHUH. ¢

MeTonsl  MOJEKyIspHOU W KIETOYHOM  OWONOrMH:  MHKDPOCKOIHS,
xpomarorpadusi, 371eKTpodopes, METOJ MEYEHBIX aTOMOB, auddepeHnuanbHoe
LeHTpu(yrupoBaHue, KyJIbTHBHPOBAHHE KICTOK. H3zyuenue puxcuposarHvlx
xnemork. DIeKTponHas MUKpockorus. Kowpoxanernas MUKpOCKONUAL. Bumanenoe
(npudsicusHenHoe) usyueHue Knemox.

JdemoHcTpauuu

IToprpetsi: P. I'yk, A. Jlesenryk, T. [lIBanH, M. [lInefinen, P. Bupxos, K. M.
bop.

Tabnuipl 1 cxeMbl: «CBEeTOBON MHUKPOCKOID, «DIEKTPOHHBIA MHKPOCKOI?,
«VcTopust pa3BUTHsL METOL0B MUKPOCKOTIHIY.

O6opy/ioBaHKe: CBETOBOH MHKPOCKOIL, MHKPOINpPENapaTsl pPacTUTENBHBIX,
YKUBOTHLIX M OaKTepHalIbHBIX KIIETOK.

IpakTuueckast pabora «M3yueHue METOIOB KJIETOYHONW OHONIOTHU
(xpomarorpadus, anexTpodopes, audhepeHLnanbHoe LeHTpUPyrupoBaHHUE,
TTLIP )».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYCCKHI cocTaB KileTKH. Makpo-, MHKPO- U YJIbTPaMHUKPOIJIEMEHTHIL.
Boya 1 e poJib KaK pacTBOPHUTEs], pearenTa, yiacTie B CTPYKTypUpOBaHUH KIICTKH,
Teruiopery i, MuHepalbHble BEIIeCTBa KIETKH, UX OHOoorudecKas poib. Ponb
KATUOHOB M AHUOHOB B KJIETKE.

Opranudeckue BelecTBa KIETKH. DHOIOTHYECKHE IOJMMEPEL. benku.
AMMHOKUCIOTHBIH cocraB Genkos. CTpyKTypbl OelKkoBo# Moekysbl. [lepsruyHas
crpyKrypa Oenika, MeNTHIAHas CBA3b. Bropuunas, TPETHYHAs, HYCTBCPTHYHAA
cTpykrypsl.  Jlenarypauus. CsoiicTBa  0OesKoB. Knaccudukanuss  OeIKoB.
Buonoruueckue GyHKIUH OeIKOB. [Ipuonet.

.l




VYrneoasl. MoHOCAaXapuabl, AUCaXapUibl, OJIMTOCAXapu/ibl | IOJHUCaXaprIbL.
O6wumii  iaH  CTpoeHUst W (U3UKO-XMMHUYECKME CBOMCTBA  YIJIEBOZOB.
Buosnornyeckue (yHKIHUU YTIEBOOB.

Jlum el [uapodunsHo-ruapodobHble cBolicTBa. Kiaccuukanus JIUIumIoB.
Tpurnuuepuasr, Ghochonumiisl, BOCKH, CTepOHMIbl. bHomoruveckue (QyHKUUH
nmununos. OGume cBoiicTBa GHONOTHYECKHX MEMOPaH — TeKyUeCTh, CIIOCOOHOCTD K
CaMO3aMBIKaHHIO, TTOTYIPOHHIIAEMOCTD.

Hyxneunosoie kuciiorsl. JHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIIOT.
Hyxneorunel. Ilpunnun xomriementapHocTd. [lpaBuno Yapradda. Ctpykrypa
JIHK — nsotinas crimpans. MectoHaxokaeHue u Ouonoruueckue ¢pyuxkuun JTHK.
Buner PHK. Oyuxuuu PHK B kietke.

Crpoenue mosiexyisl ATO. Makposprudeckue cBsizu B Moisekysie ATO.
buonornueckue Gpyaxuun AT®. BoccraHOBIEHHbBIE IEPEHOCUUKH, UX QYHKLIHH B
Kietke. [pyeue nykneozuompugpocgamor (HTD). Cexenuposanne JHK. Memoow:
2EHOMUKU, MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Guosorus: OHOXUMHUEcKHe U OHMO(MU3UUECKUE HCCIIEI0BaHMs
cocTaBa M INPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOJEKyl. Mooeruposarue
cmpykmypol U YyHKYULl GUOMOREKYL U ux Komniekcos. KomnvlomepHulii Ousain u
opeanuieckull cunmes OUOMONIEKYN U UX HENPUPOOHBIX AHANO208.

Jemouncrpaunu

Ioprpersr: JI. [Tomuwar, k. Yotcon, ©. Kpuk, M. Yunkunce, P. ®panxnun, O.
Canrep, C. IIpy3unep.

Hduarpammbl: «PacnpeieneHue XUMUYECKUX IIEMEHTOB B HEXKHBOH IIPUPOIEY,
«PacrnipeienieHie XUMAYECKUX JI€MEHTOB B JKMBOH [IPUPOLEN.

Tabmuupl 1 cxembl: «llepuojudeckast TaOIHIIa XUMHYECKUX JJIEMEHTOBY,
«CTpoerie MOJEKyJIbl BOJb», «BelecrBa B cocTaBe OpraHu3sMoB», «CTpoeHue
MoIeKyNnl Oeikan, «CTpyKTypbl OelIKoBOM MOJNEKyJbl», «CTpoeHHE MOIEKYII
yriaeBonoB», «CTpoeHue MoJieKyn AUNUIOBY», «HyKIeHHOBBIE KHCIIOTBDY,
«Ctpoenue Mosekyiibl ATO».

OO0opyioBaHue: XUMHUECKas IIocy/1a 1 000pyl0BaHHKE.

JlaGoparopuast paGora «O0HapykeHHe OEJIKOB C ITOMOILBI0 KaueCTBEHHBIX
peaKLuiin.

JlabopaTopHnast pabora «VccnenoBanue HyKJIEHHOBBIX KHCJIOT, BBIIEJIEHHBIX
U3 KJICTOK Pa3MYHbIX OPraHu3MOBY.

Tema 5. Crpoenue u pyHKUHH KICTKH

Tunel  KJIETOK: dyKapHoTHYeckas W Ipokapuoruueckas. CTpyKTypHO-
GyHKUIHOHANBHBIE 00pa30BaHUs KIETKHU.




CTpoeHHe IPOKApHOTHYECKON KiIeTki. KieTounas cTeHka OakTepuit 1 apxeH.
OCOBEHHOCTH CTPOeHUsl reTepoTpo@HOH M aBTOTPOMHOM MPOKAPHOTHIECKUX
K7IeTOK. MecTo U poJib MPOKapHOT B OMOIEHO3aX.

CTpoenue 1 QyHKIMOHUPOBAHHE SYKapHOTHUECKOH KieTkH. [nasmaTnieckas
Membpana (mnasmanemma). CTpykTypa Ia3MaTudeckod membpansl. TpaHcmopT
BELIECTB Uepe3 MIa3MaTHUECKyI0 MeMOpaHy: naccuBHbIH (andQysus, odneryénnas
mubdysus), akTUBHbIA (MEPBUYHBIA M BTOPHYHBIA aKTUBHBIA TPAHCIIOPT).
ITonynponunaeMocTs MemOpassl. PaGora HaTpuif-KaqHeBOro Hacoca. JHIOIUTO3:
muHOIMTO3, (arouTos. Dksouuto3. Kierounas crenka. CTpykTypa ¥ QYHKIHMH
KJIETOUHON CTEHKH pacTeHuid, rpuOoB.

Llurormasma. Lluroszons. Lurockener. JBmKkenne nuTomnasMbl. OpraHoOH/bI
kiaeTku. OHOMEeMOpaHHEIE OPraHOM/IbI KIIeTKH: sHouIa3MaTHaeckas cetb (I1C),
ammapar [ OJNBJUKM, JIM30COMBI, MX CTpoeHHe M  (GyHKUud. B3aumMocBasb
0JIHOMEMOpAHHBLIX OpraHouJoB KieTKH. CTpoeHHe IpaHyJIIPHOIO PETHUKYIyMa.
Mexanusm nanpaenenus. 6eaxos ¢ DIIC. CuHTed pacTBOpUMbIX Genkos. CHHTE3
KIIeTOUHBIX MeMOpan. [ agkuii (arpaHysspHbIN) 3HAOIIa3MAaTHICCKUH PETHKYIYM.
CexperopHas (yHKuus anmapara ['onsmku. Moduguxayus benxos 6 annapame
Tonwsooicu. Copmupoexa 6eaxoe @ annapame Ionvooicu. TpaHCIOPT BEIIECTB B
kietke. Bakyosu pacTuTesbHbIX KieTok. Kiuetounsld cok. Typrop.

[TonyaBTOHOMHBIE  OPTaHOMJBI « KJICTKH: ~ MHTOXOHJPWH,  IUIACTHJBL.
Hpoucxooicdenue mumoxonoputi u niacmuod. Cumbuozenes (K.C. Mepeoickosckuti,
JI. Mapeynuc). Crpoenue u (QyHKUMM MUTOXOHApMH W miactund. ITepBu4Hble,
BTOPHUHLIE U CJIOKHBIE TUIACTHABI (POTOCHHTE3UPYIOIHMX 9YKapHOT. XIIOPOIIACTEL,
XPOMOTIIACTBI, JIEHKOIJIACThI BLICIUIMX PACTCHHH.

HememGpannbie opraHouisl kieTkd CTpoeHHe H QyHKIHH HeMeMOpaHHBIX
OpraHOM/10B KJIETKH. Pubocomsl. IIpomeodicymounole Qunamenmor.
MukpopuIaMenTsl.  Axmunosvie  Mukpogunamermol.  MBIILICUHbIE  KICTKH.
Axmunogoie KOMNOHeHMbl HeMbluieuHblx Kkiemok. MHUKpoTpyOouku. KieTouHsiid
uentp. CTpoeHME M JIBHKEHHE OJKIYTHKOB H pecHuvek. MUKpOTpyOouKH
[uToruiasMpl. LIeHTpHOIb. Beaky, accoyuuposantvle ¢ MUKpODUIAMEHMamu U
muxpompybouxamu. Momopneie benxu.

SInpo. OGosouka siapa, XpoOMaTHH, Kapyoruia3Ma, SIIPBIIIKH, UX CTPOCHHE U
Qyukuun. Snepusiii  Oenkosblid MaTpuke. TpoCTpaHCTBEHHOE paCIOJIOKEHHE
XpOMOCOM B HMHTEP(PA3HOM sApe. IDyXpomamur U 2emepoxpoMAamun. benku
XpOMAaTHHA — TUCTOHBL Junamuxa sdepnoi obonouxu € mumose. HoepHoiil
mpaxcnopm.

[Knerounplie BrirodeHHs. CpaBHUTE/IbHAS XapaKTePUCTHKA KJIETOK 3YKapHuoT
(pacTUTEILHOM, KUBOTHOM, IPHOHOI).

JlemoucrpauHu




IToptpers: K.C. Mepesxxosckuid, JI. Maprymuc.
Tabmuisl U cxembl: «CTpoeHHE 3yKapuOTHYecKoH KieTkun», «CTpoeHue

skuBoTHOM  kietkm»,  «CTpoeHuMe — PAacTHTENBHOM  KIIETKMY, «CrpoeHue
MUTOXOHPUI», «S11po», «CTpoeH#He TPOKAPUOTUYECKOMN KISTKI.

O6opyaoBaHue: CBETOBOH MHMKPOCKOI, MHKPOIpPENaparsl pPacTUTeIbHBIX,
JUBOTHBIX KJIETOK, MUKpOIIperapaThl 0aKkTepHaibHbIX KIETOK.

JlaGopartopuast padora «l3ydeHue CTPOCHMS  KICTOK — paslIMvHBIX
OpPraHU3MOBY.

[pakTHueckast pabora «V3yyeHue CBOACTB KICTOYHOH MeMOpaHbI».

JlaGopaTopuasi padora «MccinenosaHue IUasMollM3a W ICIUIA3MOJIM3a B
PaCTHTEJILHBIX KIIETKaX».

IpakTuueckast padoTa «M3yuenue ABHKEHUA LIMTOIIIA3MBI B PACTHTE/ILHBIX
KIeTKax».

Tema 6. O0OMen BeWCCTB U IIpeBpallieHne 3HePpruu B KJIeTKe

ACCHMUISIIES U JMCCHMUAISILIES — JIBE CTOPOHBI MeTabomu3ma. Tunsl obMeHa
BeIlecTB: aBTOTPO(HBIH ¥ reTepoTpodHblil. YdacTHe KUCIOpoAa B OOMEHHBIX
mpoueccax. DHepreTHyeckoe oOecrevyeHre KIeTKHU: MPEBpalleHe ATO B
oOMenIbIX  mpoleccax. (epMEHTATHBHBIM —XapaKkTep peaklui KIEeTOYHOro
Metabosmsma. (DEepMEHTBI, MX CTpOEHHe, CBOMCTBA M MEXaHW3M JIeHCTBHUSL.
Kodepmentsl. Ominuus (GepMeHTOB OT HEOPraHHIECKUX KaTaIM3aTOPOB. benku-
AKTUBATOPLI M OENKH-WHIMOUTOPEI. 3aBHCHMOCTL CKOPOCTH (dhepMeHTaTUBHBIX
peaKiyii OT Pa3IUIHLIX (PaKTOPOB.

[lepBUYHBI CMHTE3 OPraHMYECKHX BEIUECTB B KIETKE. @DoTOCUHTES.
Anoxcuzennviii u oxcucennwiii omocunmes y baxmepuii. Ceemocobuparoujue
nuzmenmol U NU2MeHNbl Peakyuonno2o yenmpd. Pojib XJIOpOIIaCTOB B MPOLECCe
dorocunresa. Coetosast ¥ TeMHOBas (paszl. Pomodvixanue, Cs., Cy. u CAM-munoi
pomocunmesa. IlposyKTHBHOCTH (pOTOCHHTE3a. BIHAHAE Pa3IUIHBIX (axTOpoB Ha
ckopocTh poTocHHTE3a. 3HaueHre (OTOCHHTE3A.

XEeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCHHTETHKOB!
HuTpU(HIMpYIoe OakTepun, JKene300aKTepuH, CepodaKTepHH, BOIOPOIHBIE
OakTepuu. 3HAUEHHE XEMOCHHTEe3a.

AnaspoGHple opranusMbl. Buasl 6poxcenns. [Tpomykrsl OpoXeHHA W HX
MCIIONB30BAHME  UENOBEKOM. AHA’IpOOHBIE MHUKPOOPTaHHM3Mbl KaK —OOBEKTHI
OGHOTEXHOJIOTHH U BO30ynuTenun Oose3Hen.

AnpolHble OpraHU3MBI. DTarnel IHEPreTHYECKOro oOMeHa.
[ToroToBUTENBLHBEI dTall. [ JIMKOIH3 — OECKUCIOPOIHOE PACIICIICHHE ITFOKO3bI.

BHOoJIOrHYeckoe OKHCICHNE, MM KIIETOUHOE AbIXaHue. Pollb MUTOXOHAPUH B
nporeccax OHONIOrMYecKoro OKUcieHus . LIUKINYeCKue peakium. OKHCIIUTENBHOE
docdopunuposarne. Jnepeus MeMOPAHHO20 2PAOUEHNA NPOMOHOE. Cunmesz ATD:




paboma npomonnoii AT®-cunmaszui. 1lpenMymecTsa aspobHOro myTH oOMeHa
BelI[eCTB mepesl aHaspoOHbIM. D()PEKTUBHOCTH SHEPTETHIECKOTO oOMeHa.

JemoucTpanuu

[Toprpetsr: Jix. [puctu, K. A. Tumupsses, C. H. Bunorpanuckuii, B. A.
Durensrapar, [1. Mutdemnt, I'. A. 3aBap3uH.

Tabnumpl 1 cxeMmbl: «DOTOCHHTE3», «DHEPreTUUecKui oOMeH», «bruocuHTes
fenkan, «CtpoeHue (pepMeHTa», «XEMOCHHTE3.

OGopynoBanue: CBETOBON MHKPOCKOI, 000pyIOBaHHE I MPUTOTOBIICHHS
MTOCTOSIHHBIX U BPEMEHHEBIX MHKponpeHaﬁaTOB.

JaGopaTopuas pabora «/3ydeHne KaTatuTHIeCKON aKTUBHOCTH (hepMeHTOB
(Ha TIpEMepe aMUNIa3bl WK KaTanasbi)y.

JlaGopaTopuasi paGora «Msydenue (QEepMEHTATUBHOIO pacLICIICHHS
NepPOKCHIA BOJOPO/A B PACTUTENBHBIX M SKMBOTHBIX KICTKaX.

JlaGopaTtopnast paGora «CpaBHeHHEe  IPOLIECCOB ¢doTtocuHTE3a U
XEMOCHHTE3a».

JaGoparopuasi padora «CpaBHEHHE NPOIECCOB OPOXKEHHUS U JIbIXaHU .

Tema 7. Hacaeacrsennasi HHPOpMALHs H peaiu3auus e€ B KJIeTKe

Peakid MaTpu4HOrO CHHTe3a. [IpHHLMIT KOMIIEMEHTaPHOCTH B PeaKkLMIX
MATPHYHOTrO CHHTe3a. Peain3alus HacleJCTBEHHOM HHOpMAIUY. [eHeTHUYECKHM
Koji, ero cBoifctBa. TpaHCKpHINLMS — MaTPUYHBIA CHHTE3 PHK. IlpuHuuIe!
TPAHCKPHUIILMHK: KOMILIGMEHTApHOCTD, AaHTHIIAPAJIeILHOCTE, aCHMMETPUIHOCTD.
Cospesanue mampuunox PHK 6 sykapuomutieckou knenke. Hexooupyiowue PHK.

Tpaucsnus 1 e€ 3Tarbl. Vuacrue Tpancnoptaeix PHK B GuocunTese Oelka.
Venosust oumocunresa Oenkxa. KoauposaHne aMHUHOKHMCIIOT. Pons pubocom B
OuocuHTe3e OerKa.

Coepemenivle npedcmagnenus o cmpoenuu eenos. OpraHu3alus reHoMa y
IIPOKAPUOT W 3yKapuoT. Peryisiusi akTHBHOCTH I€HOB Yy MpOKapuoT. ['unoresa
onepona (®. XKaxo0, JK. Mano). Monexyrapreie mexanuzmol IKCNpeccul 2€H08 y
sykapuom. Pone xpomamuna 6 peaynayuu pabomor eenog. Perynsauus 0OMEHHBIX
npoueccoB B kierke. KueTouHsIH ToMe0oTas.

Bupychl — HekJIeTouible (OPMBI XKU3HA U OONUIaTHBIC IapasUThI. Crpoenue
[IPOCTBIX M CIOJKHBIX BHPYCOB, PETPOBUPYCOB, GaKTepHOGharos. JKuzneHHvill YUk
JTHK-codepocawux  eupycos, PHK-codepocawux  6upycos, baxkmepuoazos.
Obpamuas mpanckpunyua, pesepmasa, uHmezpasa.

BupycHble 3a6051eBaHtsl YETOBEKA, dKMBOTHBIX, pactenuid. CITU]L, COVID-19,
COLIMAJILHBIE H MEJIMLUHCKIE TIPOOJIEMBL.

Buoungpopmamuxa: unmezpayus U aHaius OOILUWUX MACCUBOS («bigdata»)
cmpykmyprox Guotozuueckux oannslx. Hanomexnonozui 6 ouonozuu u MeouyuHe.
Hpozpammupyemvie Qynxyuu 6eaxos. Cnocober 00CMABKU NEKAPCME.




HemoucTpanuu
Ioptpetsr: H. K. Konbios, . Y. iBaHOBCKUH.

Tabmuuer u cxemsl: «brocunTes Genmka», «eHeTHYECKHH KO, «Bupycsy,
«bakrepuodarm.

ITpakTnyeckas paGora «CosnaHue MOmEnM BUpYyCay.

Tema 8. JKu3HeHHBIN UK KJIETKH

KIeTo4YHbIi [HKI, €ro Mepuoibl W peryJsiys. Wuatepdaza u Muto3.
OcobennocTu 1poLeccos, mpoTekaomux B uHTep(ase. [IOArOTOBKA KISTKH K
penenuto.  Ilpecunrernueckuit  (MOCTMUTOTHUECKUH),  CUHTETHYECKHH U
MOCTCHHTETHICCKHH (IIPEMUTOTHYECCKHUI) IepHOIbI HHTEP(A3EL.

Matpuunsiii cuares JIHK — perukauums. Tpunnunel perumkanaa JTHK:
KOMIJIEMEHTAPHOCTL,  ITOJIyKOHCEPBATHBHBIM  CHHTE3, aAHTHNAPaJUIE]bHOCTE.
Mexanusm perukauuu JJHK. Xpomocombl. CTpoeHue XpoMocoM. Tenomepsr u
TeioMepasa.  XpOMOCOMHBIH Habop KICTKM — KapHOTHMN. JIMIUIOMAHBIH |
FarylonHBIH - HabOpBl  XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMEBI.  [10JIOBBIE
XPOMOCOMEI.

Henenne wierkn — MuTo3. CTauu MHTO3a M IPOUCXOSILIKME B HUX IIPOLIECCHL.
Tuner muroza. Kaprokunes u nutokunes. bHonornyeckoe 3HaueHHe MUTO34.

Perymsiust MuToTHYECKOrO LMKIA KieTku. [IporpamMMupyeMas KIeTOYHAs
rudesib — aroITos.

Knerounoe sa1po, XpoMocoMbl, (yHKIHOHAIbHAS TeHOMHKA. Mexanuzmol
nponugepayuu, Oudpepenyuposku, cmapenus u eubenu Kiemox. «ugpposas
KAemra» — buounghopmamuyeckue Mooenu GyHKYUOHUPOBAHUS KIEMKU.

Hemonerpanuu

Tabmuupsr 1 cxembl: «JKHU3HEHHBIH MK KITETKHY, «Muto3z», «Ctpoenue
Xpomocom», «Pemnukarus JIHIC. ‘

ObopyioBanue: CBeTOBOI MUKPOCKOII, MUKPOIpenapaTsl: «MHUTO3 B KIeTKax
KOPELIKa JIyKay.

JlaGopaTopuasi pabora «M3ydyeHne = XpoMOocOM  Ha  TOTOBBIX
MHKpOIIperaparax». __

Jlaboparopuast padora «Habmonenre MUTO3a B KJIeTKaX KOHUMKA KOpelIka
JIyKa (Ha rOTOBBIX MUKPOIIperaparTax ).

Tema 9. Crpoenne n pyHKUuu 0pranusmMos

buosnornyeckoe pazHooOpaszue OpPraHU3MOB. OnHoxnero4Hkle,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPraHU3MBbl.

OCOOCHHOCTH CTPOEHHMSI M HKH3HEAESTENILHOCTH OJIHOKIETOUHBIX OPraHH3MOB.
bakrepuu, apxcu, oAHOK/IETOUHBIC IPUOBL, OZHOKIETOYHBIE BOXOPOCIH, APYTHE
IPOTHCTLL. KOoJIOHWabHbBIE OpraHU3MBL.




BzaumocBs3p 4yacteli MHOIOKJIETOYHOIO OpraHu3Ma. TK&HH, OpraHbl H
CHCTEMBI OpPTaHOB. OpFaHI/ISM KakK eqIHHOE LIeJioe. ['omeocras.

Tranu pacrennit. Turbl pacTUTENBHBIX TKaHel: 00pa3zoBaTelbHast, IOKPOBHAS,
MPOBO/sIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOeHHUs, (YHKUMH u
PACIONIOKEHHsI TKaHel B opraHax pacTeHH.

Txanu >KUMBOTHBIX UM 4eyioBeka. THIBI JKHBOTHBIX TKAaHEH: 3IIHTEHATBbHAS,
COCMHUTE/IbHAS, Mbllle4Hasl, HepBHas. OcOOEHHOCTH CTpOeHUsl, GYHKIHE H
pacrooKeH sl TKaHEeH B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHble W TeHepaTHBHLIE OpraHbl pacTeHuil. OpraHsl u
CUCTEMBI OPraHoOB KUBOTHBIX U YesoBeKa. DyHKIMU OpraHOB U CHCTEM OPraHoOB.

Onopa Tena opranmsmon. Kapkac pacreruit. CkeneTbl OIHOKIETOYHBIX H
MHOIOKJICTOYHBIX JKUBOTHBIX. Hapy kHbIH 1 BHYyTpenHuii ckenet. CTpOeHHE U THIIBI
COCMHEHUS KOCTEH. "

J(BrkeHHWe ~ OpraHu3MOB.  JIBMIKEHHE  OJHOKJIIETOYHBIX  OPraHH3MOB:
amMEOOMIHOE, KI'YTHKOBOE, PeCHHYHOE. JIBIKeHHe MHOTOKIETOYHBIX PACTEHHIL:
TPOMU3MBI M HACTHM. JIBMIKEHME MHOTOKIETOYHBIX >KHBOTHBIX M 4YelIOBEKa:
MbllIeqHas cucrema. Peduexc. CkeserHble MBILILEI U UX paboTa.

[uranue opranusmos. [lornowenue BOspl, YTJIEKHCIIOrO ra3a U MUHepaJbHBIX
BEIECTB ~ pacTeHusMu.  IlutaHme  KUBOTHBIX.  BHyTpumomoctHoe  u
BHYTPUIUICTOYHOE MHIleBapenue. [InrtaHue MO3BOHOYHBIX JKMBOTHBIX. OTHelbl
NHULeBapuTelibHoro  Tpaxra. IlumesapurenbHple Jkene3pl. [luineBapuTenbHas
CHCTEeMa YeJIOBEKA.

Heixanue opranusMoB. Jpixanne pacrenuil. J[pIxaHnue sXUBOTHBIX. Juddy3ns
ra3oB uepes MoBepxHocTh KieTku. Koxxnoe neixanue. J[pixarenbHast IOBEPXHOCTb.
Mabepnoe u nérounoe npixanne. Jlpixanue MO3BOHOYHBIX KMBOTHBIX U YeJIOBEKA.
DBOJIOUMOHHOE  YCJIOJKHEHHE CTPOCHMS JEIKUX I03BOHOYHBIX IKMBOTHBIX.
Hbixarenbhas cucreMa denoBeka. MexaHH3M BEHTHISALMHM JETKUX y NTHI H
MIIEKOTIIUTaroMX. Perynsunst aeixanust. [pixatensHbie 00bEMBIL.

Tpancnoprt BewecTs y opraHusMoB. TpaHCHOPTHBIE CHCTEMBI pAaCTEHHI.
Tpancriopr Bemects y KMBOTHBIX. KpoOBEeHOCHast cucTemMa M €8 Oprasl
Kposenocnasi  cucrema  I[03BOHOYHBIX JKMBOTHBIX M 4ellOBEKa. Cepaue,
KPOBEHOCHbIC COCYIbl M KpoBb. Kpyrm kpoBooOpaliieHHs. DBONIOLMHOHHEIE
YCIIOXKHEHHS] CTPOCHMSI KPOBEHOCHON CHCTEMEBI TTO3BOHOYHBIX YKMBOTHBIX. Pabora
cepana u e€ peryssiuusl.

Beienenue y oprannsmos. Beienenue y pacrenuii. BoieseHue y >KMUBOTHBIX.
Coxparurensuple Bakyoimd. Opranbl BeeneHus. DuibTpanus, cekpenus H
oOpaTHOe BCachlBaHHE KaK MEXaHH3MBI paboThl OpraHoB BbIAedeHus. CBs3b
ITOJIOCTH Te€Jla C KPOBCHOCHOHW M BLIIENUTEIbHOH cucTeMamu. Belmenenue y

£




[103BOHOYHBIX JKUBOTHBIX W 4ejoBeka. Iloukn. CTpoeHHe U (yHKIHOHUPOBAHHE
Hedpona. O0pa3oBaHKe MOYH Y YeIOBEKA.

3ammTa y OpraHusmoB. 3aIUTa Y OJHOKIETOYHBIX OpraHu3MoB. CIOpHI
GaxTepuii 1 LIMCTHI IpoCcTeHuX. 3alUTa y MHOTOKIIETOUHBIX pacTenui. KyTukymna.
CpencTBa NacCUBHOM M XMMHUYECKOH 3aiiThl. OUTOHLIH/ILL.

3alMra y MHOrOKJIETOYHBIX JKHBOTHBIX. [IOKPOBBI M HX NpPOU3BOXHBIE.
3amuTa opraHusma oT Oolsie3Heil. ViIMMyHHas cucTema denoBeka. KIeTOYHEBIH 1
TYMOpabHbIH HMMYHHTET. BpoiKIEHHBI W npuOOpeTEHHBIN creuubuIecKuii
UMMYHUTET. Teopust KioHalbHO-cenekTuBHoro ummynurtera (I1. Dpmux, ©. M.
Beprer, C. Tonerasa). BocnanuTensHble 0TBETH OpraHu3MoB. Posb BposxI8HHOro
UMMYHHTETa B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasipakuMOCTh W perymsmuss y OpPraHu3MoB. PaznpakuMocTs Yy
OIMHOKIIETOYHBIX OPraHU3MOB. TakCUCEl. Pazapa)kuMOCTh U peryJisuus y pacTeHHUid.
PocToBble BemecTBa U MX 3HaYEHUE. s

Hepsrasi cucrema u peduexropHas Peryisiusi y >JKMBOTHBIX. HepBHas
cucrema M e€ 0Tesbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOSHUS HEPBHOM CHCTEMBI y
JKMBOTHBIX. OTZEJBI TOJNOBHOIO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduexc u
peduexTopHas ayra. be3ycnoBHbIe U ycnoBHBIE pe(IeKCHl.

[ymopanbHast perylisinust 1 SHAOKPUHHAS CHCTEMA >KMBOTHBIX W UeJIOBEKA.
JKenesnl 9HA0KPUHHOM CHCTEMBI M HX TOPMOHBL. JlelicTBIe TopMOHOB. B3auMocBs3b
HEPBHOH W 3H/IOKPUHHOM cucTeM. I unoranamo-runodusapHas CHCTEMA.

JeMoHceTpanu

Ioptper: U. I1. I1aBnos.

Tabimupl 1 cxembl: «OJIHOKIETOUHBIE BOAOPOCITHY», «MHOTOKIETOUHBIE
Bojlopociny, «bakrepumy, «llpoctefimue», «Opransl LBETKOBBIX pAaCTEHHID»,
«CHCTeMbl ~ OpraHOB — IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuii», «KopueBrle cucremsr», «CTpoeHHe cTeOI»,
«Crpoenue JIMCTOBOM TIAacTHHKHY, «TKaHU KUBOTHBIX», «CKeJeT uenoBekay,
«[lnmesapurensnas  cucrema», «KposenocHas —cucrema», «JlpIXaTesbHAs

CHCTEMay, «HepsHas cHCTEMay, «Koxay, «MpleyHast CUCTEMaR,
«Bpinenutenshas cucreMa», «DHIOKpHHHAS cucTeMa», «CTpOSHHE MBIIILBI,
«Mmmynnrer»,  «KumewynononoctHeie»,  «Cxema — NUTaHMS — pacTeHHID,

«KpoBerocHble  cucTeMbl  T03BOHOYHBIX JKMBOTHBIX», «CTpOeHHME THIpPBI,
«Crpoenne nuanapun», «BHyTpeHHee CTpoeHHe AOKIEBOro uepss», «HepHas
cucrema  peid», «Hepsnas  cucrema nsrywmkw», «HepBHas — cucrema
NpecMBIKatommxcs»,  «Hepsnas — cucrema  nTun», «HepsHas — cucrema
MJICKOIIUTAIONHXY, «HepBHas cucrema uenosekay, «Peduekcy.

OBopy/loBaHue: CBETOBOH MUKPOCKOIN, MHKPOMpENapaTsl OZHOKIETOYHBIX
OpralM3MOB, MUKpOIpenaparsl TKaHed, paKOBHHBI MOJUIOCKOB, KOJJIEKIIHH
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HaCeKOMBIX, HITIOKOXKHX, JKUBBIE DK3EMIUIAPEI KOMHATHBIX pacTeHUH, repbdapuu
pacTeHWH pasHLIX OT[ENOB, BIaXHBIE IIpernapaTbl JKUBOTHBIX, CKEJIETHI
TI03BOHOYHBIX, KOJIEKLUMH OECIIO3BOHOUHBIX JKHUBOTHBIX, CKEJIET uellOBEKa,
00opy10BaHue JUIS IEMOHCTPALUK TOUYBEHHOTO U BO3/IYILIHOIO MUTAHKS PACTEHHH,
pacLieruieH s Kpaxmaia u 0eIKoB 1oJ| eficTBHeM (epMeHTOB, 000pyI0BaHHUE IS
JACMOHCTPALMH OIBITOB I10 U3MEPEHHUIO KU3HEHHOH EMKOCTH JIEMKHX, MEXaHU3Ma
JBIXATC/ILHBIX ABHKEHUH, MOJIENIN FOJIOBHOTO MO3Ta Pa3IHYHBIX JKMBOTHBIX.

JlaGopaTopuast padora «3ydenue TkaHel pacTeHMi».

Jlaboparopuast padora «l3yueHne TKaHeH JXUBOTHBIXY.

JlabopaTopnasi pabora «l3ydeHue opraHoB IBETKOBOTO PACTEHHUS.

Tema 10. PasMHoKeHHe U pa3BHTHE OPraHU3MOB

MopmMbl pasMHOKEHHs OpraHu3MoB: Oecrosoe (BKIKOYas BEreTaTHBHOE) U
mojioBoe.  Buabl  Oecronoro  pasMHOMKEHHs:  IIOYKOBaHHE,  CIOPYJISIHS,
(pparmenTanus, KIOHHPOBAHUE,

Ilonosoe pasmuoxenue. [lonoBeie kieTku, wiu rameTsl. Meios. Cragun
meiosa. Ilopenenne xpomocom B Meioze. Kpoccunrosep. buonoruueckuii cMpIc
MeHo3a ¥ IOJOBOro Ipouecca. Melo3 H ero MecTo B JKM3HEHHOM ILIMKIIE
OpraHu3MOB.

IIpenszaponpliesoe passutue. I'amMmgroreHe3 y >KUBOTHBIX. [10JI0BBIE JKeJe3bl.
ObpaszoBanue U pasBUTHE 110JOBBIX KIeTok. CriepMaTorenes u ooreHes. CtpoeHue
TI0JIOBLIX KJIETOK.

OnunojlorBopenne U SMOpPUOHAIBHOE pa3BUTHE IKUBOTHBIX., Coco6bl
OIIOIOTBOPEHUsI: Hapy KHOe, BHyTpeHHee. [lapTeHorenes.

VHnuBuayallbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOr S — HayKa
O Pa3BUTHH OPraHu3MoB. Mopgozenes — 00na uz enasHvix npobLem sMOPUONOSUIL.
Konyenyus  mopghozenos u  modenu mopgozcenesa. Craguu sMOpHOreHesa
KUBOTHBIX — (Ha  mpumepe jarymku).  JpoOnenue. Tumel  apoGieHws.
Hemepmunuposannoe u nedepmunuposanHoe Opobnenue. Bnacmyna, munoi
onacmyn. OcoOGEHHOCTH JIpOOJICHHSI MIIEKOMUTAIOUMX. 3apOAbIIIeBble JIUCTKH
(racTpyJisiys ). 3aKiia/lka OpraHOB M TKaHeH U3 3apo/IbIILEeBEIX JUCTKOB. B3auMHoe
BIIMSIHHE dYacTel pa3BMBAIOILErocss 3aponslia (3MOpHOHANIbHAS HHIYKIHS).
3akiajka IaHa  CTPOGHMSI JKMBOTHOTO KaK — pe3ylbTaT HEepapXHYEeCKHX
B3aUMOJICHCTBUN TeHOB. Biusauue Ha >MOpHOHANBHOE pa3BUTHE PAa3IHYHBIX
(GakTOpoB OKpYKAIOLLEH CPEIbl.

Pocr u passutne xusotHbIX. IlocramOpuonansheiit nepuox. Ilpsmoe u
Hellpsimoe  paspurThe. Passutue ¢ Meramopdo3oM y OeCIIO3BOHOYHBIX H
[I03BOHOYHBIX JKMBOTHLIX. bHOJIOrMYecKoe 3HAa4YeHUE MPSIMOTO W HENpsSMOro
PasBUTHsSI, UX PacIpoCTpaHeHue B mpupofe. THUIBl pocTa XUBOTHBIX. DaKTOPEI
Peryssiiiu pocTa JKUBOTHBIX M YenoBeka. CTaiuu NocTAMOPHOHAIBHOTO Pa3BUTHS




Y )KMBOTHBIX U 4ejioBeka. ITeproel onTorenesa uenoseka. CtapeHue U CMEPTH KaK
OuosoruyecKue rnpoecchl.

Pasmuoxenne u passurue pacrenuil. [ametodur u cmopodur. Melios B
KU3HEHHOM LIMKIIe pacTeHui. OOpasosaHue criop B Ipoliecce Meitosa. I'ameToreHes
y pacrenni. OIIOOOTBOPEHHE H pHBBHT}er PaCTUTENBHBIX OpPraHU3MOB. JIBOHHOE
OIIJIOOTBOPEHHE Y IBETKOBLIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexanusMpl peryJisiid OHTOIeHE3a Y pACTEHHI U KHMBOTHBIX.

Hemoncrpanuu

[Toprpetsl: C. I'. HaBamwn, X. Inémas.

Tabmuuer 1 cxembl: «BereratuBHoe pasmHOxeHHe», «Tumbl 6Gecroioro
pasMHOXKEHHUs», «PasMHoKeHHe XIaMHUIOMOHa/by, «Pa3sMHOXKEHHe 3BIJIEHBI»,
«Pasmuoxenue rupps», «Mehos», «XpomocoMsly, «['ametoreHes», «CrpoeHne
SIALCKIICTK 1 criepMaro3ona», «OCHOBHBIE CTaIuM OHTOreHe3ay», «[Ipamoe u
HEempsiMoe  passuThe», «Passutue wmalickoro xyka», «Pa3ButiHe capaHuny,
«PasBurue Jsirymku», «JlBoiiHOE OMIIONOTBOpeHHE Yy LBETKOBBIX PACTEHHIIN,
«Crpoenne cemMsH ONHOMOJLHLIX U ABYAOJIBHBIX pacTeHHi», «KU3HEHHBIH UK
MOPCKOM KamycThh», « KH3HeHHbIH UK MXay, « KU3HEHHBIH LUK MAIIOPOTHHKAY,
«/KHU3HEHHBIA LMK COCHBI.

OGopynosanue: CBETOBOH MHKPOCKOI, MUKDOIpENaparhl SHIEKIeTOK H
CIIEPMATO30UI0B, MOJENb «LIUKIT pasBUTHSI JISITYIIKI.

JlaGoparopuast pabora «/3ydeHue cTpOeHMs MOJOBBIX KIETOK Ha FOTOBBIX
MHUKPOIIpernaparaxy.

Ipakrnueckan padora «BolsiBneHne NPH3HAKOB CXOACTBA 3apojbILIeit
IIO3BOHOYHBIX JKUBOTHBIX.

JlaGoparopnasi paGora «CrpoeHde OpraHoB pa3MHOKEHHS BBICIIHX
pacreHun».

Tema 11. I'emernka — HAyKa 0 HAC/JACJACTBEHHOCTH H H3MEHYMBOCTH
OpramusmMoB

Hcropus cTaHOBIIEHHMS M pa3BUTHS T€HETUKH Kak HaykH. PaGoTel I'. Menners,
['. ne ®pusa, T. Moprana. Poilb 0T€4eCTBEHHBIX YUEHBIX B Pa3BHUTHH T'€HETHKH.
Paborel H. K. Koneniosa, H. V. Basunosa, A. H. Benosepckoro, I'. 1. Kapneuenko,
I0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHSA M CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
alJeNbHEIe TeHBl, allbTCPHATHBHBIE NPHU3HAKH, IOMHHAHTHBIH M PELeCCHBHBIN
[PU3HAK, FOMO3MIOTa, F€TePO3UTOTA, YNCTAs! JHHHS, rUOpUAB], TeHOTHUII, (PEHOTHIIL.
OcHOBHBIE ~ METOJBI  IEHETHKHM:  THOPUIONOTHYECKHH,  IUTOIOTHYECKHI,
MOJICKYJISIPHO-T€HE THYCCKHIA.

Hemouncrpanuu




[loprperst: I'. Mennens, I'. ge ®@pus, T. Mopran, H. K. Kobios, H: H.
Basuios, A. H. Benosepckuii, I'. JI. Kapneuenko, 0. A. ®unmunyerko, H. B.
Tumodees-PecoBckuit. :

Ta6muier 1 cxembl: «MeTobl FeHeTUKI», K CXeMBI CKPEIMBAHUSY .

JlaGopatopuast  paGora «Jlpozodmia Kak OOBEKT TE€HETHYECKHX
HCCIIEIOBAaHUAMN.

Tema 12. 3aK0H0OMEPHOCTH HACJIECACTBEHHOCTH

MoHOruOpUAHOE CKpelLUMBaHueE. Tlepeelii 3akoH MeHzmens — 3aKoH
eIMHO00pa3us I'HOPUIOB IEPBOTO MoKoyeHus. [IpaBuino JOMUHUpOBaHHUs. BTopoi
3aKkoH Menjenss — 3aKOH pacllelUIeHds NpU3HaKoB. LIUTooruyeckre OCHOBBL
MOHOIMOPHIHOTO CKpeIMBaHus. [ UI1oTe3a YUCTOTHl TaMeT.

Ananusupyioiee ckperBanue. [IpoMe)KyTOUHEIA XapaKkTep HacjaeI0BaHHUs.
PacuiernieHre npu3HaKoB IPH HEITOJIHOM AOMUHHPOBAHHUH.

Jurubpuatoe ckperusanne. Tpetult 3akon Meniens — 3aKOH He3aBUCHMOTO0
HacJIe10BaHKsI IPU3HAKOB. [[1To/0rHYecKre OCHOBBI AUTHOPUIHOIO CKPEIIMBAHHIS.

CuerieHHoe HacnepoBanue npusHakoB. Padorel T. Moprana. CremienHoe
HAcle/0oBallMe IeHOB, HapylleHHe CUeIUICHHs MeXAy TIeHaMu. XpOMOCOMHas
TEOPHsT HACTEACTBEHHOCTH.

Ienernka nosa. XpoMOCOMHBIH MEXaHM3M OIlpe/lelleHHs 1oja. AyTOCOMBI U
10JIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIH M TeTeporaMeTHBIM moi. I'eHeTHuecKas
CTPYKTYypa MOJOBEIX XpoMocoM. HacnenoBanue Mpu3HaKoB, CLUEIICHHBIX C TIOJIOM.

eHOTHUII KaK LieJJocTHas cucTeMa. [ eHoTporust — MHOJKECTBEHHOE IEHCTBHE
rena. MHOMKECTBEHHDIM —aienu3M. B3auMopelcTBue HEANNENbHBIX T'€HOB.
KomruiemenrapHocTs. Dnucras. IomimMepus.

['eHeTHYECKHI KOHTPOJIb PA3BUTHSI pACTEHUMH, JKUBOTHBIX U Y€JIOBEKA, a TAKKE
(QH3MONOTHUECKMX — TIPOLECCOB,  MOBEACHHS M KOTHHUTHBHBIX  (YHKLHH.
[‘eHeTHuecKHe MEXAHU3MBI CUMOHOreHe3a, MEXaHU3Mbl B3aUMOJIEHCTBHS «XO3SIMH

— [apasuT» M «XO035MH — MUKpoOHOM». l'eHeTHyecKHe acleKThl KOHTPOJA H
U3MEHEHHMs HaclleACTBEHHOM nH(hOpMalK B MOKOJIIEHUSX KIETOK U OPraHU3MOB.
JdemoncTpauuu

[Toprpernl: I'. Menpens, T. Mopran.

Tabnuunl v cxembl: «[lepBolil 1 BTOpoii 3akoHBl Menneisn», « TpeTuil 3aKoH
Menaensy, «Ananusupyiollee ckpelgBanue», «HermomHoe nOMHHHPOBaHHUEY,
«CuerieHHoe Hacle[oBaHhe IPU3HAKOB y Apo30puibl», «l eHeTHKa Ioay,
«Kapuotun uenoseka», «Kapuotun aposoduisn, «KapuoTun —OTHLBD,
«MHOKeCcTBeHHBIH ajuiejiu3M», «B3auMoaeicTBUE NEHOBY.

OOopyuposanue: MoOIedAb U JICMOHCTpAallMM  3aKOHOB eTMHO00pa3us
rHOpUIOB TEPBOLO IOKOJIEHUS W pacllielieHHs IPH3HAKOB, MOACIL UL
JEMOHCTPALMK 3aKOHA HE3aBUCHMOIO HAaCJeNOBaHHS IPU3HAKOB, MOACNb JUIA




JEMOHCTpalMK CLEIUIEHHOI0 HAaCIeNOBaHMs IIPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpenapar: «/Ipozoduay.

IIpakruueckasi padora <<I/I3yiieHHe pe3yIbTaTOB  MOHOTHOPHIHOTO
CKPEIIMBAHUSA Y IPO30(UIIBDY.

IMpakruueckass  pabora  «V3ydeHuwe  pe3ynbTaToB  JUTMOPHIHOTO
CKpELLHUBAHUS Y TPO30(HIILIY.

Tewma 13. 3akonoMepHOCTH H3AMEHYHBOCTH

Bsaumozeiicteue reHotuna W cpegsl Opu  (OPMHUPOBaHUM (DEHOTHIIA.
3MeHYHBOCTE NpU3HAKOB. KauecTBeHHBIE W KOJNHUECTBEHHBIE IPU3HAKH. BHIBI
U3MEHYMBOCTH: HEeHACTIEICTBEHHAsI U HACJICCTBEHHAS.

Mojuduraunonsas H3MEHYMBOCTb. Poib cpeasl B (pOpPMHPOBAHHH
MOJAU(PUKAIIHOHHON H3MenuynBocTH. HopMa peakiuu mpusHaka. BapualnoHHBIH
psan W BapuwanuonHas Kpusas (B. HMoranucen). CpoiicTBa MoaudHKanHMOHHON
U3MEHYHBOCTH.

['eHoTrnuyeckas usmeH4nBocTh. CBONCTBA TEHOTHIIMIECKONW H3MEHYHBOCTH.
Bujisl reHoTHnyecKoi M3MeHYMBOCTH: KOMOHHATHBHAS, MyTalHOHHAs.

KomOunarupnas HM3MeHUHMBOCTb. MeHO03 M IIOJIOBOM MpOIECC — OCHOBA
KOMOWHATHBHON U3MEHUNBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3JaHUU
IeHeTHYECKOro pasHoo0pa3us B mpefenax OJHOTO BH/A.

MyTanuonnas H3MEHUMBOCTb. BHJbI MyTaluii: TeHHBIE, XPOMOCOMHBIE,
redomipie.  Crionrtannple M HHAYLUMPOBaHHbIE  MyTalMd. JSIHepHele M|
quTonaasMaTuieckue Myranuu. ComMaTHYecKue M IOJIOBbIE MyTalMd. [IpHYHHBI
BOSHMKHOBEHHSI ~MyTauui. MyrareHsl M WX BIHSHHE Ha OPraHU3MBEIL.
3aKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH TIOMOJIOTHYECKHX pSJOB B
HacneAcTseHHod u3menunsoctu (H.M. BaBunos). BHesjiepHas M3MeHYHMBOCTE H
HACJIeICTBEHHOCTb.

Onuzenemuxa U SNUSCHOMUKA, pONb  SNUSEHEMUYECKUX Qakmopoe 6
HACNeDOBAH UL U USMEHYUUGOCINU DEHOMUNUYECKUX NPUSHAKOE Y OP2aHUIMOE.

JdemoHcTpannu

Hoprpersr: I'. ne ®pus, B. Moranucen, H. M. BaBuos.

Tabmmupr 1 cxemsl:  «Buabl  U3MEeHYMBOCTHY», «MoaudUKalMOHHAS
HW3MEHYHUBOCTEY, «KomOunarusuas H3MEHYHBOCTEY, «Meiosy,
«Omonorsopenney, «IeHeTnueckue 3a60leBanusl YeloBeKay, K BUIBI MyTaIMii».

OGopynopaune: yKuMBble M repOapHble K3eMIUIIPbl KOMHATHBIX pacTEeHHMH,
pucyHku (pororpadru) KHBOTHEIX C pa3IMYHBIMH BUAaMU H3MEHYHUBOCTH.

JlaGopaTopuas pabora «HMcenenoBanue 3aKOHOMEPHOCTEH
MOIM(DUKAIMONHON —~ M3MEHYMBOCTH. FlocTpoeHre BapHAallMOHHOTO psijga |
BapHUaLMOHHOM KPUBOMY,




[pakTuueckast padora «Myramuu y  ApO30QHIIBI (Ha TOTOBBIX
MHKpOIIperapaTax)».

Tema 14. I'eneTnka yej0BeKa

Kapuotun uenoBeka. MexmyHapo/as rporpamma yCClIeIOBaHUsl TeHOMa
genoBeka. MeTonbl — M3ydeHHs ~ FEHETHKM — UHeJIOBEKa. reHeaJOrHuecKuH,
OJIM3HCIOBBIM, un'ror‘eﬂemqecxﬂﬁ, MO ISLMOHHO-CTATHCTUIECKHH,
MOJIEKYJISIPHO-T'€HETHIECKHH. CoBpeMeHHOE oTpeneeHue reHOTHIIA:
ONHOTEHOMHOE CEeKBeHHpOBaHne, FeHOTHIIUPOBAHKUE, B TOM HHMCIE © ITOMOLLIBIO
[TL[P-ananu3za. HaciencTBeHHLIE 3200IeBaHuUs YelioBeKa. I eHHbIe 1 XPOMOCOMHBIC
Goncsln  denoseka. DBone3sHH ¢ HAcTeNCTBEHHOM [PeIPaCIIONIOKEHHOCTBIO.
Jpavenye MeAMIUHCKON FeHETUKH B NPEXOTBPAILCHHN W JICUCHAN FeHEeTUYECKHX
3260 eBaHIH ueloBeKa. MeIHKO-TeHETHIECKOe KOHCYIbTHPOBAHNE. CTBOJIOBBIE
wietku. [ToHsTHE «TeHeTHYECKOro rpy3an. JTHYECKne acleKThl UCCIIeIOBAaHUM B
06JIACTH PeIAKTHPOBAHKS I'€HOMA ¥ CTBOIIOBBIX KIIETOK.

[enerpueckie (AaKTOpsl MOBBILICHHOW —4yBCTBUTEJILHOCTH HEJIOBEKA K
(QU3MIECKOMY W XUMUYECKOMY 3arpsAsHEHHIO OKpY’Kaloled cpenpl. [ eHeTHIecKas
[PEIPACIIONOKEHHOCTD YeJI0BEKa K NaTOLOT M.

Jlemouncerpanuu .

Tabauunl 1 cxembl: «KapuoTun 4eIoBeKar, «MeToapl U3yueHHs TeHETHKH
gejoBeKkay, «l eHeTHIeCKHe 3a00JIeBaHHS YEJIOBEKa».

IpakTHueckas padora «CocTapnenne 0 aHajus POIOCIIOBHOM».

Tema 15. CeJiexkuusi OpraHu3MoB

JloMeCTUKALIMs W CeJICKIIL. 3apo>1<ﬁeHHe CeJIeKIMHU ¥ IOMECTHKAIHA. YUeHHe
H. WM. Basuiosa o LleHrpax NPOUCXOKACHUT H MHOIo0o0pasust KyJIbTypPHBIX
pactenuil. Poiib celleKuy B CO3/(aHUH COPTOB pacTeHHUH U IMOPOJI JKUBOTHBIX. Copr,
opoJa, LITaMM. 3aKOH FOMOJIOTHYECKUX PAIOB B HACIEACTBEHHON U3MEHYMBOCTH
H. Y. Basmiiosa, ero 3HadeHne st CeNIeKIMOHHON paboTEI.

MeToabl  CelIeKLUMOHHON paboThL. MckyccTBeHHBIH 0TOOD: MacCOBBIM |
WUHJIMBHLY QJIbHBIH. Srannl  KOMOMHALMOHHOW  ceiexuud.  cnbiTanue
[IPOM3BOJHUTEINICH 110 IIOTOMCTBY. Or6op MO TEHOTUILy C IIOMOIIBIO OIEHKH
(peHOTHIA TOTOMCTBA U OTOOP IO FEHOTHITY ¢ OMOLLBIO ananuza JHK.

JcKycCTBEHHBIH — MyTareHes — Kak — METOX CeNeKIIMOHHON  paboThL.
PajmalioHHbIH i XUMUIECKUI MyTarenes Kak HCTOUHHK MYyTaLUMH Y KyJbTYPHBIX
dopM oprann3Mos. Vcronb3oBaHne TEHOMHOTO pelaKTUpOBaHKs U METOIOB
pexombunaHTHBIX JIHK 151 moJtyueHns HCXOHOTO Marepuaia i CeJIeKINH.

ITonyueHue TI0JIUTJIOUIOB. BryTpuBuaoBas ruOpuau3aLys.
BIM3KOpOJCTBEHHOE  CKpeliuBanue, — WIH uHOpuauHr.  HeponcTteenHoe
CKpeluuBaHue, WM ayTOPHIMHI. [ereposuc W ero NpuudHbL VICTIOJIB30BAHHE
rereposuca B cejexuuu. Otnancénnas rubpumusanys. [Ipeojoenne Oecruous




MeEKBHIOBBIX THOPUA0B. JJoCTHKEHHS CCTICKINH pacTeHUH U KIBOTHBIX. «3enénas
PesoNIOYUALY.

CoxpaHeHue i H3ydeHre FeHeTHIECKIX PECYPCoB KYJIbTYPHBIX pacTeHUH 1 UX
JHKUX pOAMueil Julsl CO3/aHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO035CTBEHHBIX
KynpTYp. H3yuenue, coxpanenue u ynpaseneHue 2eHemu4ecKuUMu  pecypcamu
CebCKOXOSATICINGEHHBIX U NPOMbICIOBIX  JICUBOMHLIX 6  YENAX  YIYHUCHUA
Cyecmeylowux U CO30aHUA HOBbIX nopod, MUHULL U KpOccos, 8 MoMm uucie ¢
npuMeHeHuem COBPEeMEHIbLX Memod08 HAYUHbIX UCCIEO08aHUl, nepedosblx uoet u
nepCeNeKmuUGHbLX MeXHONO2UL.

JleMoHCTPALMHT _

Iloprpers: H. Y. Bapuios, M. B. Muuypus, . J. Kaprnedenxo, IT. [
JIyxpauenko, b. JI. Actaypos, H. Bopaoyr, 1. K. berses.

Tabauisl ¥ cxeMbl: «LIeHTphl MPOUCXOMKACHHU U MHOTroo0pasust KyJbTYpPHBIX
pacTenuit», «3aKoH roMOJIOTHYECKUX PANOB B HACJIEeACTBEHHON H3MEHYMBOCTHY,
«MeTob! cenexiumny, «OTanéHnas THOpHA3as», «MyTareHes».

JlaGopaTopuasi pabora «/3yuenue cOpTOB KyJIbTypHBIX pacTeHui U MOpPOJ
IOMALLHUX YKUBOTHBIX?.

JlaGopatopuast padora «/3yueHne METOJ0B CEJIEKLIIH pacTeHui».

[paxruueckasi padora «IIpuBuBKa pacTeHuin».

Jrekypeust «OCHOBHBIC METOJBI M NOCTHIKEHHS ceJeKLMr pacTeHMd ¢
YKUBOTHDIX (1a CEeNeKUMOHHYIO CTaHLHIO, IJIEMEHHYIO hepmy,
COPTOMCITBITATENBHBIH  y4acTOK, B TCIIATHOC XO3S#CTBO, B J1aOOpaTOPHIO
arpoyHUBEPCHTETA WM HAYUHOTO [eHTpa)».

Tema 16. BHOTEXHOJIOrHsI H CHHTeTHYecKasl OHOJI0rUst

OGbeKThl, UCTOJIb3yeMble B OHOTEXHOJOTHWM, — IKJIETOYHBIE W TKAHCBHIC
KYJILTYPbI, MUKPOOPraHH3MBbl, ux XapaKTepruCTHKA. TpamuuoHHaA
GHOTEeXIOJIOrMs:  XJcOOMedeHHe, —IOTydeHHe  KHCIOMOJIOYHBIX  TIPOJLYKTOB,
BuHozese. MHKpOOHOIOTMYECKUHA  CHHTES. OO6BEKTEl MHKPOOHOIOTHIECKUX
TexHosoruit. [Ipon3BoACTBO OenKa, aMHUHOKUCIIOT H BUTAMUHOB.

Co3naHne TeXHOJOTHM ¥ HHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEeHMsI U
KOHCTPYMPOBAHHS TEHOMOB C LCJIBIO MOJIYICHUA OPraHisMOB 1 UX KOMIIOHEHTOB,
COZEPIKALIMX HE BCTPEYAIOMHUECs B IPHPOIE OMOCHHTETUYECKHE ITYTH.

Knerounast wHxkeHepus. MeTOIBl KyIbTyphl KICTOK H TKaHel pacTeHWd U
skupoTHbIX. Kpuobanku. Comarnueckas ruGpuaE3aLmMsl M COMATHYCCKHH
sMGpuorenes. Fcrnonb3oBaHue ramjionloB B CCICKUMH pacreHuid. [lonyuerue
MOHOKAOHANLHBIX armumen. Hcenons306anue MOHOKIOHANBHBIX U NONUKIOHATOHBIX
anmumen 6 meduyuxe. VICKyCCTBEHHOE OILIOMOTBOPEHHE. PexkoHCTpyKIHS
SILEKICTOK ¥ KIOHMPOBAHME JKMBOTHBIX. MeTOI TpaHCIUIAHTAalUK ANCP KJIETOK.




Texnonozuil 0300pOGIEHUS, KYIbMUEUPOBAHUA U MUKPOKIIOHAIDHOSO PA3MHONCEHUA
CeNbCKOXO3AUCTBEHHBIX KYNbMYP. :

XpoMmocoMHasi ¥ TeHHas HHKEHCPHIL. VckyccTBeHHBIM CHHTE3 TEHA U
KOHCTPYHpPOBaHHE PEKOMOMHAHTHBIX JTHK. Cozdanue mpanceeHHblX OpeaHu3Mos.
JIOCTHIKEHHS! U TIEPCTIEKTHBBI XPOMOCOMHOM 1 reHHOU MHKEHEePHH. DKOJIOTHISCKHUE
¥ STHYECKHE NPOOIEeMBl TeHHON HHIKEHCPHH.

Meuuuackue 6uorexaonoruy. [TocTreHoMHasd nuposast Mexumuua. TTLHP-
nuarHocTvka. MeraOoloMHBIA  aHaJH3, PeHOLIEHTPHYECKUH aHalu3 IIPOTEeOoMd
yesoBeKa Ui OLEHKH COCTOSHHsS ero 370poBbsi. FICnonb3oBaHHE CTBOJIOBBIX
gieTok. lapreTHas —Tepamus — paka. 3D-6uonmKeHepUs UL pa3pabOTKH
(QyHIaMEHTATBHBIX OCHOB MCJMUHMHCKAX TEeXHOJIOTHI, CO3JaHMs KOMIUIEKCHBIX
TKaHeil coueTaHHeM TeXHOMOTHEl TPEXMepHOro OMONPUHTHHIA M ckaddongunara
JUIsL pellieHust 3a1a4 [1epCOHATM3UPOBAHHON METULIMHEL

Co3jaHue BEKTOPHBIX BaKLMH C IEIBI0 0becredeHus KOMOHHHUPOBAHHOM
sammThl oT Bo3oymuresneit OPBH, ycranosieHue MOJICKYJIApHBIX MEXaHU3MOB
dynkunonuponanns PHK-cofepkanx BUPYCOB, BLI3BIBAIOLIMX 0CO00 OIacHbIE
3a00J1eBAHMS YeJT0OBEKa 1 JKMBOTHBIX.

Jiemoncrpanuu

TaGuuubl 1 cxemsl: «Icrnonbp30BaHie MUKPOOPIaHU3MOB B IPOMBIIIICHHOM
pou3BOACTBeY, «KieTouHas MHIKCHEPU, «["enHast MHKEHEPUSI.

JlaGoparopuast padora «VM3yuenne 00BEKTOB OMOTEXHOIOTHI.

Mpakruueckasi pabora «llonydeHne MONTOTHOKACIBIX IIPOYKTOBY.

Drexypeust  «buotexHomorus  —, Ba)kHeMIas TpPOU3BOJAMTENbHAsS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOe IPOU3BOJCTBO)».

11 KIIACC

Tema 1. 3aposcaenne M pasBUTHE IBOJIOMHOHHBIX npeacTABICHUH B
OHOJIOTHH

dpomormonnas  teopuss Y. JlapsuHa. [IpeAnochbUIKM — BO3HHKHOBEHI
napeunuama. JKu3Hb U HayuHas 1€ Te/IbHOCTD Y. JapsuHa.

JIBHIKYIIMIE CHIIBI 9BOJIIOLMH BUIOB 110 Y. Jlapsuny (BbICOKast THTEHCUBHOCTB
pa3sMHOKCHMsI  OPTaHM3MOB, — HACIEACTBCHHAA W3MEHYMBOCTH, Ooppba 32
CYILECTBOBAHHE, ECTECTBEHHBIN U MICKyCCTBEHHBI 0TOOP).

OdopmileHie CHHTETUYECKOH TEOopnu 3BOJIOLHH (CTD). HeiitpanbHas
teopuss  oposonnn.  CospeMeHHast  3BOJIOLMOHHAS ouosorus. 3HayeHue
9BOJIOLMOHHON TEOPHH B (l)OpMHpOBaHHI;I eCTECTBEHHO-HAYYHOM KapTUHbI MHPA.

JleMOHCTpALHH




IMoptpetsr: Apuctorens, K. Jlunnen, XK. b. Jlamapxk, 3. XK. Cenr-Hnep, XK.
Kiosee, Y. Jlapsun, C. C. YetBepukos, W. WM. lImansraysen, x. Xonmeins, [, K.
bensies.

Tabumuer u cxemsr: «Cucrema xuBoi mpruposl (no K. JInaHE )y, «JlecTHMIA
XKHUBBIX CyliecTB (1o Jlamapky)», «MexaHusM GOpMUPOBaHUS IPHCIIOCOBTEHHUI Y
pacTeHui u KUBOTHLIX (110 Jlamapky)», «Kapra-cxema mapiipyra myremiectsus Y.
Hapsuna», «Haxonxu Y. [lapsunay, «®opmbl GopsOBl 3a CyLIeCTBOBAHHEY,
«llopoasr romyGeit», «Muoroobpasue KylIbTypHBIX (GopM KamycTel», «Iloposl
JIOMAlLHUX KUBOTHBIX», «Cxema 00pazoBaHusl HOBBIX BUIOB (10 Y. Jlapsuny)»,
«Cxema COOTHOIIEHMsSI JBIKYIIHX CHII 3BOJIOLUMH», «OCHOBHBIE IOJOKCHUS
CUHTETHUECKOM TCOPUH IBOITIOIIUI,

Tema 2. MukposBoiouust 1 €€ pe3yJbTaThbl

ITonynauust kak saeMeHTapHas €OUHULA SBOJIIOLUH. CoBpeMeHHBIE METOIbI
OLIGHKH TI€HETHYECKOro pa3HOoOOpasusi U CTPYKTYphl momyisiiuii. Mamenenue
reHO(QOHIa TOMY/SILMK KaK 3JIEeMEHTAPHOE JBOJIOLMOHHOE sIBJICHUE. 3aKOH
resernyeckoro pasuosecus k. Xapau, B. BaitaOepra.

OnemenTapuble  (akTopbl (ABIDKYIIME CHIIBI) 3BOJIOLMH. MyTaldOHHbIH
npouece.  KomOunatupHas — uM3MeHYHMBOCTh. [peitd) reHoB — ciyyaifHble
HeHaIlpaBJIeHHbIe H3MEHEHHUS YacTOT ajltesiel B nonyaiuusax. IQexT ocHoBaTesl.
Oppexm oymovinounczo eopnoiuika. CrudiceHue zenemuueckozo pasHoobpasus.
npudunsl u credcmeus. Ipoasnenue sgpgpexma opetigha 2enoe 6 bonvuiux U MAnLIX

RONYNAYUAX. Murpanuu. Mzomsiuus TOITYJISIL{M I reorpadudeckas
(mpocTpaHcTBeHHas ), Oronorudeckas (penpoLyKTHBHA).
Ecrecrsennpit  o16op — Hampapisiolmuit  (axktop Bomonun. Dopmbl

eCTECTBCHHOIO — orOopa:  JIBMKYIIMH, CTa0MIM3MPYIOUIHi, pa3phlBAIOLIH
(mu3pynTuBHLIT). [losoBoii orGop. BO3HMKHOBEHHE M HBOIONHS COLMAILHOTO
[OBE/CHHUS JKUBOTHBIX.

IlpycnocobneHHoCTs  OpraHu3MOB — Kak — Pe3yJIbTaT  MHUKpPO3BOIIOLHH.
BosuukHOBEHHE NPUCIIOCOOIEHHH Y OpraHu3MOB. ApoMopd 036l U HAMOAJANI TALIUH.
[Ipumepn! npucnocobiennit y opranu3MoB: MOp(oornyeckue, GUu3noNoruiecKye,
Ouoxumuucckue,  nopejeHueckre.  OTHOCHTENLHOCTh — NPUCIIOCOBIEHHOCTH
OpraHH3MOB.

Bun, ero xpurepunm M cTpykTypa. BupooOpasoBaHuwe Kak pe3ynbTaT
MHKpOdBOsonnd. HM3sossiuus — kmo4yeBod (aktop BupooOpazosanus. [lytu u
cr1oco0bl BU1000pa3oBaHmsl: aJUIoNaTpUuYecKoe (reorpaduueckoe),
CUMIIATPUYECKOe (aKoJoruveckoe), «MIHOBEHHOE (nonunonau3aIus,
ribpuusanus). JnHTensHOCTD 9BOTIOHOHHBIX TPOLIECCOB.

Mexanusmel (HOpMHPOBAHHST OHOJIOFHYECKOT0O pasHoobpasus.




Posb 2BOJIIOMOHHON OHOJIOTHH B pa3padoTKe HayYHBIX METOIOB COXPaHEHU
6uopaznoodpasust. MUKpPOIBONIOLUKS ¥ KOIBOJIIOLMS IapasMTOB M HMX XO3SCB.
MexaHn3Mbl HOPMIPOBAHUS YCTONYHBOCTU K AHTHOHOTHKAM U CTIOCOOB! 6OPBOBI ¢
Hew.

JdemouncTpanuu

[Toprperst: C. C. Uersepukos, J. Maiip.

Tabnuupl U cxembl: «MyTallMOHHash W3MEHUYUBOCTB», «llomynsunonHas
CTPYKTypa BUIa», «CxeMma nposiieHus 3akoHa Xapau—BalinOepray, «IBimkymue
CHJIBI 9BOJIOIMIY, «DKOJOTHYECKas M30JISIHS TIOMyJ LU ceBaHCKOH (opeii,
«eorpaduueckas H307IsILUsl JIMCTBEHHULIBI CHOMPCKOM M TMCTBEHHHIIBI 1Ay PCKOID,
«IToryJisiIMOHHbIE BOJIHBI YUCIEHHOCTH XULIHMKOB M JKEPTB», «Cxema NeHCTBUA
eCTECTBEHHOI0 0T60pay, «DopmMbl GOpEOBI 38 CyIeCcTBOBaHUEY, «H1yCTpHATBHEIN
menaHu3M», «OKuBple  uckonaembley,  «llOKpOBHTEIBCTBEHHAsi  OKpacka
JKUBOTHBIX», «lIpefynpexaaomas OKpacka >KHBOTHBIX», «(DHU3HOIOrHYecKue
apanrainun», «lIpucrocoOJeHHOCT OpraHu3MoB MW €€ OTHOCHUTEIBHOCTBY,
«Kpurepuu Bujia», «Buabl-1BodHuKW», « CTPYKTypa BH/a B IIPUPOAE, «Crioco0b1
BHI000pa3oBaHusy, «[ eorpaduyeckoe BUA000pa3oBaHHUe TPEX BU/OB JIAH/BILICHY,
«DKONOTHYECKOe BHI000pa3oBaHie BHIOB CHUHHMI, «l[lonummouasl pacTeHHN»,
«IanmycTHO-peieu bl rTHOpHI).

OGopy,loBatue: repdapuu pacTeHUH, KOJUICKIMHA HACCKOMBIX, Yydesia ITHIl 1
3Bepeil ¢ PUMEPaMU Pa3InYHBIX IPUCIIOCO0IEHHH, Tyyuera ITHI 1 3Bepel pasHbIX
BUIOB, repOapuu pacTeHdit GIM3KUX - BHJOB, 00pa30BABILMXCS PA3IUIHBIMU
criocodamu.

JlaGopaTopuast paGora «BpisIBIeHHE U3MEHUYHBOCTH Y 0COOEH OHOTO BHIAY.

JlaGoparopuast padora «lIpucriocodiieHus: OpraHu3MOB U X OTHOCHTEJIbHAS
11eJ1eCO00pa3ZHOCTbY.

JlaGopatopnast pabora «CpasHeHHe BHIOB 10 MOP(QOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJIouHs U e€ pesyibTaTbl

Meroapl  M3ydeHus: MaKpodBoJionuu. IlaneoHTosIOTHYeCKHE  METObI
y3ydenus osojuormu. Ilepexonnble (opMbl M (QUIIOTEHETHYCCKHE  PSIbI
OpraHnu3MOB.

Buoreorpadguueckie MeTOJbl M3ydeHHs dBoionuy. CpaBHeHHe (IIOPHI U
dayHLl MaTepMKOB M OCTpOBOB. bBuoreorpaduueckue obnactu 3emid. Buusl-
SHIAEMHKH W PEIIMKTBL

DMOPUOIOrHYECKHEe H CPaBHHTEIbHO-MOP(OIOrHIECKHEe METOABl U3yueHHs
spoMIOLMK. | 'eHeTnyecKkne MeXaHHM3Mbl 3BOJIOLMHM OHTOTeHe3a M IOSABJICHHS
SBOJNIIOLMOHHBIX  HOBLIECTB. | OMOJOTMYHBIE W aHaJIOTMYHBIE  OPTaHBbL.
Pyaumenrtaprble  oprampl M araBu3Mbl.  MOJIEKYJIsIpHO-TeHETUYECKHE,




OHOXMMHYECKHe U MaTeMaTHYeCKuE METOBI H3YUEHHUS 3BOIMOIUH. | OMOTOruYHEe
reHel. CoBpeMeHHbIe MeTObI IIOCTPOEHHS (puIOreHeTHYECKIX JCPEBLEB.
XpoMOCOMHBIe MYTalllH U 9BOJIIOLMS FeHOMOB,

SBOJIIOLUH.

Hemoncerpauun

Hoptpern: K. M., bap, A. O. Kosanesckuii, o, Mironnep, 3. Tekkers.

Tabmuusl u cxempr: «Dunoreneruyeckui PAL JIOIIau», «ApXeonTepuxcy,
«3Bepo3y0ble SIEpED),  «Crerouedansry, «Puanoduter»,  «Cemenupe
[IAIIOPOTHUKK Y, «buoreorpadpuueckue 30HBI 3eMn», «Jpeiid KOHTHHEHTOBY,
«Penuktey, «Havanpupe CTaguu 3B/f6pHOHaJIBHOFO PAa3BUTHS TI03BOHOYHBIX
KHBOTHLIX»,  «l'OMOnoruynpre g AHAJIOTHYHBIE  OpraHbly, «Pynumentery,
«ATaBu3MB, «XpPOMOCOMHbIE HabOpkEl yenmoBeka u uMIIansey, «I naBable
HallpaBieHus 3BosoLun», «O61ie 3aKOHOMEPHOCTH 3BOJTIOLIMHY.

Obopynoatne: KOJUICKLUH, TepBapuy, MyJsikH HCKOMaeMbIx OCTaTKOB
OPTaHU3MOB, MYJISKH FOMOJIOTHYHBIX, 4HAIOTHIHBIX, PYHMEHTAPHBIX OPraHoB 1
ATABU3MOB, KOJUIEKIHH HACEKOMEIX.

Tema 4. Ipoucxoxaenue u Pa3BHTHE KH3HH Ha 3emJre

Hayunsle rumoresp [TIPOMCXOXKIGHHS JKHU3HU Ha 3eme. Abuorenes u
Hancrepmust. Jlonayunsle npexcrasienus o 3APOIICHUH JKU3HH (KpeaLHOHH3M).
['unoresa mocrosnmnoro CAMO3APOMKIAECHUS KU3HH U e ONpOBepIKeHue onsitamu .,
Penu, JI. Cramtanuanmy, JI. Iacrepa. Ipoucxosinenne sxuzpy 1 acTpoOHOJIOr .,

OCHOBHBIE ITaIlbl HCOpraHu4eckoii IBOJIIOITHH, HﬂaHeTapHa}I
(reonornyeckas) SpoJnonus.  XuMUYECKas 3BOJIOLMSL, AOHOTeHHEBIH  cHHTe3
OPTaHUYUCCKUX BEILECTB M3 HeOpraHmyecKy. Omneir C., Munnepa u T, Opm.
O6pasonanne ITOJIMMEPOB M3 MOHOMEpPOB. Koauepsarnas rumoresa A, 11, Onapuna,
FHIIOTE3a MEePBUYHOrO OyJIbOHa JDx. Xoueiina, PCHCTHYECKasl ruroresa [,
Ménnepa. Pu6ozume: (T. Yex) u runoresa «vmupa PHK» V. I unbepra.
DopmupoBanue MeMOpaH U BO3HUKHOBeHHe NPOTOKIIETKH.

Hceropus 3emimn u meronp i usytenus. Mckonaemsre oprannueckue OCTaTKH.
Feoxpononorust u eé meromp, OrHocurensnas u abeomorhas TFCOXPOHOJIOTHSI.
['eoxpononoruueckas mxana: SOHBI, SPEI, IEPHOIBI, TTOXH.

Havanbusie stamm Opranuveckor spomouuu. Ilospienye H  DBOJIFOLUS
HEPBLIX KACTOK. DBOMMOLMS MeTAGOTH3MA. BosHuknoBenue IIEPBBIX 3KOCHUCTEM.
CoBpemennrie MHUKPOOHbIE OGHOMIEHKH Kak aHamor IICPBEIX Ha 3eMJle CoOBIIeCTS.
Crpomarosnutsl, I Ipoxapuorsr u sykapuoTpr,




[Tpoucxomxnenne 9YKapHOT (CHM6H6FeHe3). OBOJIIOILHMOHHOE IIPOUCXOXKIEHHE
BUPYCOB. Ilpoucxoxkenue MHOIOKJICTOYHBIX  OpraHU3MOB, BosHnkHoBeHKE
OCHOBHBIX I'PYIIIT MHOIOKIIETOYHEX OpPraHu3MOB,

Ipoucxoxnenne amGubnit u penrtuinit. Ilpoucxoxnenue MITEKOIIMTAIOIHUX K
nru.  HpuHoun  xmoyesoro apomopoza. OcBoenue Gecro3BoHoYHEIME 1
HIO3BOHOYHLIMHU YKUBOTHDBIMK CYIIH.

Passutue xusrn ma 3ene O 9paM W mepuomam: apxe, IPOTEPO30H,
ITAJICO301, Me3030H, KaiiHo30i, OO1as XapaKkTepUCTUKA KIUMAaTa | FeOJIOTHYEeCKHUX
fiponeccos. Iosiznenne u paciser XapaKTepHBIX OPraHU3MOB. Yraeobpaszosanue:
CrO YCIOBHS 1 BIMSHHE HA ra30BbIH cocTan aTMoc(epsl.

Maccossle BBIMHDPAaHHSI — 3KOIOrHYeCKHe KPU3HCEHI npounioro. [Ipuunnpr
CHICACTBAS MACCOBBIX BBIMHpAHHIL, CoBpeMeHHBII 5K0MOrHYECK ] KPHU3HUC, ero
ocodennoctu. [Tpo6ema COXpaHCHHs 0HOPa3HOOOpasHs Ha 3eme.

Cospemennas cucrema OPTFaHUYECKOro Mupa. [IpuHuuILI KJIaccu(pukanuu
OPraHu3MoB. OCHOBHbIE CHCTeMaTHYeCKHe TPYIIIBI OpraHU3MOB.

HAemouncrpauu

Hoprpers: ®. Pejyu, JI, Cnamnanuasu, JI, [Tactep, 1. . Meunukos, A, U,
Onapun, JIx. Xompneiin, T, Meémnep, C. Muinep, I, IOpu.

Tabmuusr u cxemer: «Cxenma onbita @. Penuy, «Cxema omsira JI. [Macrepa o
M3YUCHHIO CcaMO3aposkaenus KU3HW», «Cxema ompita C, Muepa, T, Opu»,
«ITambBl  Heoprammuyeckoii IBOIOLHKY,  «I'e0XpoHoMOrHyeckas LIKaJ1a,
«Havanoupie sramps OPraHH4YecKon sBomouumy, «Cxema o0pazoBaHus 3YKapHOT
MyTEM  CUMBHOICHe3ay, «Cucrema x)uBoi Ipuponen», «Crpoenue BHpycay,
«ApoMopho3bI pactennit»,  «Punuodurery, «OnHoKIeTOYHBIE BOIOPOCIIHY,
«MHOrokaerounpe BoLopocin»,  «Mxmy, «Ilanopotaukmy, « OJIOCEMEHHEIEe
PaCTeHuA, «Oprannl HBeTKOBLIX pactenuii», «Cxema passurus ’KHBOTHOI'O MHpay,
«ApoMopo3bI KHUBOTHBIX», «IIpocreiimuey, ((KI/II.HS‘IHOHOHOCTHBIG», «ITnockue
YCPBUY, <<LIJICHMCTOHOFI/I6>>, «PrI6b1y, <<3€MHOBO,[[HI>IC)), <<HpeCMBIKaI-OU_[I/IECH»,
«Itunpy, <<Mnexonmaxomne», «Pa3Butue xm3ny B apXeuckoi apey, «Pa3uThe
KH3HH B MPOTEPO30HCKOit ope», «PasBuTve xm3pm B TaJIC030HCKOH  apey,
«PazBurne y»uzny MC3030HCKOH 3pey, «Pa3BuTie JKH3HU B KalHO30HCKOM apey,
«CoBpemMennas cucrenma OPraHH4ecKoro Mupa.




ObGopynosanue: repOapul pacTeHUl pasIM4YHBEIX OTHENOB, KOJUIEKIMU
HACEKOMbIX, BJIQJKHBIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJIIFOCKOB, KOJIEKLIUH
MTIIOKOKHX, CKEJETEI O3BOHOUHBIX KUBOTHBIX, YyUea IITHII U 3BEpEeil, KOJUIEKIHH
OKaMEHEJIOCTeH, IIOJME3HBIX HCKOMAeMbIX, MYJSDKH OpPTraHHYeCKHX OCTATKOB
OpraHHU3MOB.

Bupryannnas naGopartopuasi padora « MozeTMpoBaHKe OIBITOB Munnepa—
IOpu 110 U3yvennio aGMOreHHOro CUHTE3a OPraHuYECKUX COENMHEHHUI B IIEPBHYHON
aTMocpeper.

JlaGoparopuasi padora «V3yueHue M ONUCAHME MCKOMAEMBIX OCTATKOB
JAPEBHUX OPraHU3MOBY.

Ipaxruiueckast padora «M3ydenne 0OcoOGEHHOCTEH CTpOeHHsS pacTeHHIA
pa3HBIX OTJIEJIOBY.

IIpaxkTnyeckas padora «l3yderne ocobGeHHOCTEH CTPOEHHS! TTO3BOHOYHBIX
YKUBOTHBIXY.

Tema S. IlpoucxosaeHue yeoBeKa — AHTPONOreHes

Pasjelsl n 3a1aum anTpornonorud. MeToasl aHTPOIOIOTHH.

CranoBpjeHue NpeJCTaBICHU O NPOMCXOXKIEHHH YeJIOBeKa. PelnrunosHsie
Bo33peHusl. COBpEMEHHbIC HayUHBIE TEOPHH.

CXOACTBO yenoBeKa ¢ )KUBOTHBIMH, CHCTeMAaTHYECKOE TIOJIOKEHHE YeTOBEKA.
CBuzetenbecTBa  CXOACTBA — UENOBEKA € JKHBOTHBIMH:  CPaBHHTEIBHO-
MOP(pOJIIOTHYCCKHE, SMOPHOJIOTUYECKHE, (u3noIOro-6MOXUMHYECKHE,
nosejeHYeckue. OTaM4Msl 4eloBeKka OT )KUBOTHBIX. [IPAMOXOKIEHHE U KOMILIEKC
CBA3aHHBIX C HUM IPHU3HAKOB. Pa3sBUTHE rOJIOBHOIO MO3Ta U BTOPOH CHrHAJIBLHOM
CUCTEMBEI.

JBrukyine cuitbl (aKTopbl) aHTPOMOreHe3a: OHOJOrHMYeCcKHe, COLUAlbHBIE.
Coorrouienne OMOIOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3e.

OcHOBHBIE CTaZMM aHTPONOreHe3a. PaHHMe ueloBeKOOOpasHble 0Ge3bSHbI
(MPOKOHCYJIBI) U palllKie IOHTHABI — OGLUKE MPEIKH Y€JI0BEKOOOPA3HBIX 00€3bsH 1
IOJIeH. ABCTPANIONUTEKH — IBYHOTHE NPEIKH Jofed. UelloBeKk yMenslii, repBble
M3TOTOBIICHUSI OPY UL TPy 1a. YestoBek MpsiMOXOISILIIM | MEPBLINA BHIXO JIFOIEH 3a
npejensl Adpuku. Yenosex refinensoeprekuii — o6umii npeok HeaHIepTaIBCKOTO
4eJIOBeKa M 4eJoBeKa pasyMHOro. YelloBeK HeaHACPTAILCKHN Kak BHJ JIOnAeH
XOJIOJIOro KiuMara. YeslloBeK pa3yMHBIH COBPEMEHHOrO THIIA, [eHHCOBCKHI
4eJIOBEK, OCBOCHMC KOHTHMHEHTOB 3a mnpelenamu Adpuxu. IlazeoreHetuka u
[TAJIEOreHOMHUKA.

OBOJIIOLMSL COBPEMEHHOTO yesoBeKka. EcTecTBeHHBIM OTOOP B MOMYJIAIMSIX
desioBeka. MyTallMOHHBIN polece U nosuMop(u3M. ITomnysiiHOHHbIC BOJHEL,
ApeH() reHoB, murpanus U «3QQeKT 0CHOBATENs» B MOMYJIALUMAX COBPEMEHHOIO
YeJIoOBeKa.




Yenoseueckue pacel. llonstne o pace. bonbluume pacel: €BpONEOUIHAs
(eBpasmiickas),  aBCTpajJO-HErpoMjaHAs  (PKBAaTOpUaNbHAs),  MOHTOJOUIHAsS

(a3uarTcKo-aMepuKaHckas). Bpems W MyTH pacceleHHs 4YeJoBeKa IO IUIAHETE.
EnurcTBO  dYesnoBeueckux  pac. HayyHass  HECOCTOSITENIBHOCTD — pacH3Ma.
[IpucnocoOneHHOCTh YeloBeKa K pPa3HbIM YCIOBHUSIM OKPYIXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoii cpes! u gpeii(a reHoB Ha MOP(OIOrHio U PU3HOIOTHIO
YeJI0BeKa.

MexucumiuiMHapaple  MeTtoAasl B ¢u3MuecKkod — (OHOIOrHYecKOH)
AHTPOIONOTHH.  JBONIIOLMOHHAS ~ AHTPONOJIOTUS. M IAJIEOAHTPOIOJIOT U
YeJIOBEUECKUX IONyJsuuil. buocounansHple UCCIEIOBAaHUS IPUPOABI YeIOBEKa.
VccenenoBanne KO3BOIIOLUN OUOJIOTHYECKOTO U COLIMATBHOIO B YEJIOBEKE.

Hemonerpannu

[Toptpeter: Y. dapsun, JI. Jluku, f. . Porunckuii, M. M. ['epacumos.

Tabmuuer 1 cxembl: «MeToAbl @HTPOIOJIOTUKWY, «['0OIOBHON MO3T HeoBeKay,
«YesiosekoobpazHele 00e3bssHBDY, «CKeJIeT 4YejloBeKa M CKeJIeT IIMMIIaH3e»,
«PyauMeHTbl M aTaBU3MBD), «IBUKYIIHE CHIIBI aHTPOIOTEeHE3ay, « DBOJIOLHOHHOE
ApeBo  4yejoBekar,  «ABcTpalonutek», «UYemoBex — ymensii», «Yemosek
NPSAMOXOJAIIUI Y, «/JeHucoBckuil uenosex» «Heanaepranbip, « KpoMaHbEOHIE,
«IIpenxu yenoseka», «Jralbl 3BOJIOLUH YesloBeKay, «Packl uenoBekay.

ObopynoBaHue: MyJsKM — OKaMEHEJOCTeH, TIPeIMEeTOB MaTepHallbHOI
KyJIIBTYPbl — IPEIKOB  4eloBeka, penpoiaykuud (dororpadhuu) KapTHH C
MU(POJIOrMUYCCKUMU M OHOJEHCKUMH CIOKETaMH TIPOMCXOXKICHHUS dYeJloBeKa,
doTorpaduu HaXOMOK UCKOIMAEMbIX OCTATKOB YEJ0BEKa, CKEJIET YeJIOBeKa, MOJEIb
yeperna uesoBeKa U yeperia IUMITaH3e, MOJIeNIb KUCTH YelIOBeKa U KUCTH IITUMIIaH3e,
MOJIETH TOPCa MPE/IKOB YelIoBeKa.

JlaGoparopuasi pabora «V3yyeHne ocoOeHHOCTEM CTpPOEHHsI CKeJeTa
4eJIOBEKA, CBI3AHHBIX C MPIMOX0KIACHUEM.

IIpaxkrnucckast padora «V3ydyeHue 3K0NOrHuecKiX aJanTauui YeJIoBeKay.

Tema 6. DJxojiorust — nayka 0 B3aHMOOTHOLIEHHUSIX OPraHH3MOB M
HAA0PTrali3MCeHHBIX CHCTEM ¢ OKpYsKalolel cpeaoii

3apoieHue U pasBuTHe aKonorun B Tpynax A. ['ymbomsara, K. ®. Pynse, H.
A. Cesepuona, D. I'exkens, A. Tencium, B. H. Cykauépa. Pasmensl u 3amauu
sKoJIOruH. CBsI3b 9KOJOTUH C APYTHMH HayKaMH.

Meroas! skonoruu. [lonesbie HaOmogeHUs. DKCIEPUMEHTHl B 3KOJOTHH:
npupoinsle ¥ Jaboparophsle. MojejnupoBanue B 3KOJOTUH. MOHHUTOPHUHT
OKPY Kalollel cpejibl: JIOKaJIbHBIH, PeTHOHATBHEIH U TJI00AIbHEIIA.

3HayeHHe  OKOJOTMYECKHX 3HAaHHH JUIsT  4esjloBeKa.  DKOJOIHYECKOe
MHPOBO33PEHUE KaK OCHOBa CBfA3EH yesoBedecTBa ¢ Ipuponod. dopMupoBaHue
9KOJIOMMYEC KON KYJILTYPbl M 9KOJOTHYECKOH IpaMOTHOCTH HaceIeHHs.




Hemonerpaunu

IToprpetsl: A. I'ymbonesar, K. @. Pymse, H. A. Cesepuos, D. I'ekkens, A.
Tencnu, B. H. Cyxaués.

Tabnuuer 1 cxeMbl: «Pasnensl 3KOJIOrHH», «MeToabl sKomorum», «Cxema
MOHHMTOPHHIA OKPYIKAIOIIEH Cpebl».

JlaGopaTopuast pabora «Mzyyenue METO/I0B 3KOJIOTHYECKUX
HCCIIeIOBAHU Y.

Tema 7. Opranusmsl u cpeaa o0uTanus

Dxojornyeckue (pakTopbl U 3aKOHOMEPHOCTH MX AedcTBust. Kiaccuuxarus
3KOJIOTHYeCKHX (paKTOpoB: abuoTHYecKue, OnoTudeckue, aHTponoreHHsle. O0ue
3aKOHOMEPHOCTH JEUCTBHUSI dKOJIoTHYecKuX (axTopos. IIpaBuno munumyma (K.
[Inpenrens, [0. Jlubux). TonepantHOCT. DBpUOHOHTHBIE H CTEHOOHOHTHBIE
OpraHU3MBI.

Abuorndyeckue (Qaxtopel. CBeT Kak dKojoruueckuit Qaxrop. [eilcTBue
pa3HbBIX y4acTKOB COJIHEHYHOI'O CIEKTpa Ha OPraHW3MBbl. DJKOJOTMYECKHUE IPYIIIbI
pacTeHH M JKMBOTHBIX 10 OTHOLICHMIO K cBery. CHrHambHas pOJb CBETA.
dororeproausM.

Temnepatypa xak 3KoJiOrHYeckHil (akrop. JlelcTBUe TeMIepaTrypbl Ha
opranu3mMbl. [TOWKHIIOTEpMHBIE 1 TOMOHOTEpPMHBIE OPraHHU3Mbl. DBPUTEPMHBIE U
CTE€HOTEPMHBIE OpraHU3MBl.

BnaxHocTh Kak sxojioruueckuii (pakrop. IlpucrocoOienust pacTeHHH K
noJylep kanmio BogHoro Oamanca. Kmaccudukanus pacTeHUH IO OTHOLLUEHHUIO K
BoJie. [Ipucriocodiienust ;)kUBOTHBIX K M3MEHEHHIO BOJHOTO PEXKUMA.

Cpeabl oOuTaHMsi OpraHM3MOB: BOJHAs, Ha3eMHO-BO3JAylIHAs, MO4YBEHHAs,
riyOMHHas — TOANOYBEHHAsl,  BHYTpHUOpraHu3MeHHas.  DHU3UKO-XUMHYECKHE
ocobennocTH cpes oduTanus oprannzMos. [IpucrnocobiieHust OpraHu3MoB K KH3HU
B pa3HbIX cpefax.

buonornueckue putMpl. Buemnwe U BHyTpeHHHE pUTMbL. CyTOYHBIE H
rOJMYHbIC PUTMBL. [Iprcroco0IeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

JKmznenusie popmel opranu3moB. [ToHsTHe 0 sxn3HeHHOH popme. Ju3HeHHbIe
GopMBI  pacTeHHil: epeBbsi, KyCTapHHUKH, KyCTapHHYKH, MHOIOJETHHE TpaBBhl,
ojiHoJieTHHEe TpaBbl. JKu3HeHHbIe (POPMBL KUBOTHBIX: I'MIPOOMOHTHI, T€0OUOHTEI,
a3poOuOHTEI. OCOOEHHOCTH CTpOeHHs 1 00pa3a )KU3HH.

buoruveckue Gpakropsl. Bujibl 0HOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XMUIIHHYECTBO, cuMOMO03 U ero ¢opmbl. [lapasuTusm, Koomepauus, MyTyalH3M,
KOMMEHCAJIH3M (KBapTHPAHTCTBO, HaxJIeOHUYIEeCTBO). Herpoduueckue
B3aumojiefcTeusl  (tonmueckue,  Qopuyeckue, (padbpuyeckue).  3HaYEHHE




OMOTHYCCKUX B3aMMONEHCTBUM IS CYLIECTBOBAHUsS OPraHM3MOB B Cpelie
oburanust. [TpuHimn KOHKYPEHTHOI'0 UCKITFOYEHHS.

Hemoncrpauun

Tabmuubr 1 cxemer: «Jkosnoruueckue (hakTops», «CBETOBOM CIIEKTP»,
«OKOJIOTHYECKHE TPYIIbI KMBOTHBIX [0 OTHOLIEHHIO K CBETY», « TeILIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIE», «DH3MONIOrMYECKHe ajanTaluy
AKUBOTHLIX»,  «Cpelbl OOMTaHMs OpraHusMoB», «BHONOrMYecKkue pHTMELY,
«Kustennble popmbl pacTeHni», « KusHeHHBIE GOPMEI KUBOTHEIXY, « JKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOHHOro jecay, «llenu muTaHmsy,
«XHLHUYCCTBOY, «[Tapazutuzmy, «KoHKypeHLHs», «Cumbmo3y,
«KommeHncammamy.

OOopynosanue: repdapuu pacrTeHUil M JKHBOTHBIX, HPHCIIOCOGNEHHBIX K
BIMAHUIO  PA3JIMYHBIX 3KOJIOTMYECKHX (DaKTOpPOB, repGapuu CBETOTIOOMBBIX,
TEHEJIOOMBBIX W TEHEBBIHOC/IMBBIX pACTEHMil, CBETONOOUBELIE, TEHENIOOUBbIE 1
TCHEBLIIOC/IMBLIC KOMHATHBIC PACTEHMs, TepOapuy U KOJUICKI[UH TENJI0NI00UBbIX,
3UMOCTONKHX, MOPO30YCTOHYHBBIX PACTEHMH, dydela NTHUIl U 3Bepelf, repGapuu
pacTeHuil, OTHOCSIMXCS K I'MIrpoduTaM, KcepoduraMm, Me30(puTaM, KOMHATHBIE
PacTeHUsT NaHHBIX TPYII, KOJUICKIHH KUBOTHBIX, OOMUTAIOIINX B PasHBIX cpelax,
rep0apuu M KOJJIGKLMH pAcTeHHil M SKMBOTHBIX, OOJIAIAIOMINX YyepTaMu
[PHCTIOCOOJICHHOCTH K CE30HHBIM H3MEHCHHSM YCIOBUH SKU3HH, repbapuu u
KOJUICKUHK paCTeHHH M JKHBOTHLIX DPa3NMYHBIX JKU3HEHHLIX (OPM, KOJIEKLHH
KHBOTHLIX, YYACTBYIOUMX B PA3JIMYHBIX OMOTHYECKHX B3aUMO/ICHCTBHUSX.

JlaGopatopnasi pa6ora «Bbisienue npucrocobneHuii OpraHU3MOB K
BIIMSIHUIO CBETay.

JlabopaTopnast paGora «Bplapienue mnpucnocobieHuii OpraHu3sMoOB K
BIIMSIHHUIO TeMIIepaTypohly.

JlaGoparopuas pabora «AHaTOMHYECKIE OCOOEHHOCTH PACTEHUH 3 Pa3HBIX
MECT OOUTaHHUs.

Tema 8. Ikosorust BUI0OB U NOMYJISIITH H

DKOJIOrMYCCKHE XapaKTEPUCTUKU  TOMYJISIHH. [Honynauwus KaK
Onostornveckas cucrema. Pollb HEOIHOPOIHOCTH CPeIbl, PH3NIECKHX OapbepoB U
OCOOCHHOCTEH OMOIOrHK BUIOB B ()OPMUPOBAHHMH TPOCTPAHCTBEHHOI CTPYKTYPBI
nonyJAuui.  OCHOBHBIE TOKA3aTeIH IOMYJSIUMM: YHCIEHHOCTb, ILIOTHOCTB,
BO3pacTHast M I0JIOBas CTPYKTYpa, pPOXKAAEMOCTb, IIPHPOCT, TEMII pOCTA,
CMEPTHOCTD, MHI'PALLHAL.

JKoJloruyecKas CrpyKkrypa nomynsnud. OLeHKa YHCIeHHOCTH TOITYJISILTUH.
HuHamuka momyysiiue W e perynsuus. BuOTHYecKHil MOTeHIHa TIOILYJISILIUH.
Mogenuposanne JMHaMUKY nonyasnue. Kpusble pocTta yMcieHHOCTH TOILYJISILIHH.
Kpusele BeDKHBanus. Peryisius YHciIeHHOCTH HOMYJIAUKNA: posib  (aKTOpOB,




3ABHCSIIIMX U HE 3aBUCALIMX OT [IOTHOCTH. DKOJIOIHYECKHe CTpaTeruy BUJIOB (- U
K-crparerun).

[loustue 06 skosjornyeckoi Humie Bupa. Mectoobutanue. MHoroMepHas
mojenb skoiornyeckoil numm Jhk.M. XaruuwacoHna. Pa3mepbl 3KOIOTHYECKOH
UM, [foTeHUManpHas 1 pealM30BaHHAs HULIH.

Bun Kkak cucreMa HONyJsiMH. Apeansl BUAOB. BUIObI M UX JKM3HEHHBIE
cTpaTeruu. JKOJOrHUYEeCKUe DKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBCJACHHMsI M MHTpalldil JKUBOTHBIX. buojormyeckue
WHBA3WUU Yy KEPOJHBIX BUIOB.

Hemonerpaunu

Ioprper: JIx. M. XaT4yuHCOH.

Tabmuupl M cXeMbl: «OKOJIOTHYECKHE XapaKTePUCTHKH ITOIYJISIIHIY,
«[IpocTpaHCcTBeHHAss  CTPYKTypa  IonyJsiuuu», «BospacTHble — IMHPaMUIEI
nonyisiuny,  «CKOpOCTh — 3aceleHHst  ITOBEPXHOCTH  3eMIIM  Pa3IM4YHBIMH
opranuszmamm», «Mojens sxonoruueckoit Humm Jx. M. XatunHcoHay.

Obopynopanue: repdbapuu pacTeHUH, KOJIEKIUMH KHUBOTHBIX.

JlaGoparopuasi padora «IIpucnocoOeHus CeMsH PaCTEHHH K PaCCEIEHUION.

Tema 9. Dkoaorusi coodbuecTB. IKOJOTHYECKHE CHCTEMBbI.

Coo0uecTBa OpraHnu3MoB. buoileHo3 u ero crpykrypa. Csasu Mexmy
opranu3mMamMiu B OHOLEHO3E.

DkocucreMa kak orkpbitas cuctema (A. JDx. Tencau). PyHKIMOHATBHBIE
OIOKH OpraHM3MOB B 3KOCHCTEME: IPOAYLEHThI, KOHCYMEHTBI, PETyLECHTHI.
Tpoduueckue yposuu. Tpodudyeckne nemu M ceTtdH. AOMOTHYECKHME OIIOKH
sxocucTeM. [TouBBI U HIIBI B aKOcHcTeMaX. KpyroBopoT BELIECTB M MOTOK SHEPTHH
B 3KOCHCTEME. _

OcHOBHBIE [TOKa3aTeIM 9KOcUucTeMbl. buomacca ¥ mpoLyKLHst. DKOIOrHYEeCKUe
MTUPaMHUIB] YHCesI, OHOMACChI U DHEPrHH. -

Hunamviuxa skocucmem. Kamacmpoguueckue nepecmpouxu. Puryxmyayuil.
HamnpagieHHble 3aKOHOMEpPHBIE CMEHbI cooluiecTs — cykueccuu. Ilepsuunbie u
BTOPUYHBIC CYKI[ECCHMM M WX IPHYMHBL. AHTPOINOrEHHbIE BO3JEHCTBHS Ha
cykieccun. KinmakcHoe cooduiectBo. buopasnoobpasue U MONHOTa KpyroBOopoTa
BEIIECTB — OCHOBA YCTOHUMBOCTH COOOLIECTB.

[IpupoHbie 9KOCHCTEMBI. Jxocucmemvl 03Ep U pex. DKocucmemvl Mopetl u
oxeanos. Jrocucmemol MyHOp, 1ecos, cmeneti, NyCmbvltb.

AHTpOIOreHHble  IKOCUCTEMBL. ArposkocucreMa. ArpoueHos. Pazmmyms
MEK/1y aHTPOIIOIN€HHBIMH U MPUPOJIHBIMH DKOCHCTEMAMH.

Vpboakocneremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. I'opoickas
dnopa u dayna. Cunanrponusauus ropoAcKod ¢ayHel. buomorudyeckoe Hu
XO3s1MCTBEHHOE 3HAYCHHE arpo3KOCUCTEM H YPOOIKOCUCTEM.

e




3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aHMOJICHCTBHI OPraHU3MOB B
skocucTeMax. Poav kackadnozo sgpgexma u 6ud06-30uUPuUKamopos (Kioueewix

61008) 6 yHryuoHuposanuu sxocucmem. IlepeHOC SHEPTUM U BEIECTB MEXY
CMEKHBIMH 3KOCHCTEMaMH. Y CTOMYUBOCTE OPTaHU3MOB, MOMYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIMOTEHHBIX BO3ECHCTBHIA.

Mexanusmer 6o30eticmeus 3azpazneHuti pasHbIx MUNoe Ha cybopzaHu3MeHHOM,
OP2aHUSMEHHOM, — NONYJIAYUOHHOM U IKOCUCIEMHOM  YPOGHAX,  OCHOBbI
9KONO2UHECKO20 HOPMUPOBAHUAL AHMPONO2EHH020 6030eticmeus. MeTonoIorus
MOHMTOPHMHTA eCTECTBEHHBIX U AHTPOTIONEHHBIX 3KOCHCTEM.

Hdemouncrpanun

IToprpet: A. IIx. Teucnu.

TaGmuupr  m cxemb:  «CTpykrypa  OWoLleHO3a»,  «DKOCHCTEMa
ITUPOKOIIMCTBEHHOTO Jiccay, «IKOCHCTEMa XBOHHOrO Jnecay, «DyHKIHOHAIBHbIE
[PYIIILI OPraHU3MOB B 3KOCHCTEMEY, « KpyroBopoT BellecTB B akocucreMey, «Llenn
nuTanust  (macrOuiuHas, JAETPUTHAs)», «OKONOTHYECKas IHMpaMHIA YUCey,
«OKoJioruyeckast nupamujia GHoMaccel», «DKOIOTHYECKas NUpaMUIa SHEPIHmy,
«Obpaszosanue Oonotay, «Ilepsuunas cyxueccus», «BoccTaHOBIEHHeE Jleca MOCIE
noxapa», «JKocucreMa o3epa», «ArpoleHos», «KpyroBopoT BeIiecTB U MOTOK
SHEpPruu B arpoueHosey, «lIpumepsr ypboskocucremy.

Ob6opynoBanue: repbapun pacTeHuit, KOJJIEKIUK HACEKOMBIX, Yydea ITHLL 1
3BepeH, repOapii Ky LTYPHBIX M JUKOPACTYIIUX PACTEHMUI, aKBAPUYM KaK MOZEJIb
9KOCUCTEMBL.

IIpakruueckas pabora «M3yuenue u onucanue ypoosKOCHCTEMBD».

JlaGoparopuasi paGora «lI3ydeHue pasHOOOpa3Usl MENKHUX IOYBEHHBIX
YIEHUCTOHOIMX B Pa3HLIX 3KOCHCTEMAX.

Jrerypenst «DKCKYpeHs B THITHUHBIA Ororeouenos (B nyOpasy, GepesHsik,
eNLHUK, Ha CYXOIO0JLHBIA MM TOWMEHHBIH JIYT, 03€po, 00JI0TO )».

JKerypeust «IKCKypeHsl B arposkocucTeMy (Ha I0J€ MM B TEIUIMYHOE
XO3SIUCTBO )».

Tema 10. bunocepa — rinodanbuas 3kocHCTEMA

buocepa — obmennanerapuas oGojouka 3eMiIH, e CYLIECTBYET WK
CylIECTBOBAIA KU3HE. PassuTue npeactaBineHuii o 6uocdepe B Tpynax J. 3rocca.
Yuenue B. M. Bepuazckoro o 6uocdepe. Obnactu 6uocheps! 1 eé cocras. JKusoe
BEIIECTBO OHOC(hEpHl B ero (hyHKIINH.

3akonomepHoCTH cyliecTBoBanusT GHochepsl. OcobeHHOCTH GHOChEeph KaK
riaobajibHol sKocHeTembl. JuHaMuueckoe paBHOBeckHe B Grocdepe. Kpyrozoporst
BELECTB U OMOreOXMMHUCCKHE IHKIIBI (YIJIepoa, a30Ta). PHTMUYHOCTE sBlICHMH B
ouocdepe.




3oHansHOCTh OHochepsl. [TonsiTiue o Guome. OcHOBHBIE OMOMBI CYLIH: TYHJPA,
XBOWHHBIE Jleca, CMELIaHHble M [IMPOKOJUCTBEHHBIE Jieca, CTEeIH, CaBaHHBI,

IIyCTBIHY, TPOIIMYECKHE Jieca, BEICOKOropbs. Kinumar, pacTUTeNbHBIN U JKHBOTHBIN
MHp OHOMOB CYLIH. ;

CrpyKrypa ¥ (yHKLHs JKHBBIX CHCTEM, OLEHKA X PECYpPCHOrO MOTEHIINANA H
O6uochepHbIX QyHKUHIT.

Hdemoncrpanun

[Toprpetsr: B. M. Bepnanckuii, 9. 3rocc.

Tabmuue 1 cxemsl: «eocdepsl 3emmu», «KpyroBOpoT a3ota B PHPOLIEN,
«KpyrosopoT yriepoga B Ipupoje», «KpyroBopor kuciopoma B IIpHPOIEY,
«Kpyrosopor Boael B npuponae», «OCHOBHBIe OMOMBI Cymm», «KiauMmaTHuecKue
nosica 3emun», «Tynapay, «Taira», «CmemanHbli jgec», «IIHpoOKOIHCTBEHHBIN
necy», «Crenby, «CaBanHay, «[lycTeiHY, « Tpormdeckuii gecy.

Obopynosanue: repbapuu pacTeHuil pa3HbIX OMOMOB, KOJUIEKIIHMH KUBOTHBIX.

Tema 11. Hestosex u okpyzkalowmas cpeaa

DJKOJIOrMYeCKHe KpPHM3WUCBl W WX INpUYMHBLL. Bo3jnelicTBHe dYeloBeKa Ha
Onocdepy. 3arps3HeHne Bo3AyIHOH cpespl. OxpaHa Bo3ayXa. 3arps3HeHne BOIHOM
cpensl. OxpaHa BOAHLIX pecypcoB. Paspyuienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcos. FlzmeHeHue kiuMara.

AHTpPONOreHHOE BO3JeicTBUE HA PaCTUTENIbHBIA U JKMUBOTHBIH Mup. OXpaHa
PACTUTCILHOIO K JKUBOTHOrO MHpa. OCHOBHBIE NPHHLHIBEI OXPaHbl HPUPOJBIL.
Kpacuble xuHuru. Ocobo oxpansemble npupoamnbie Tepputopun (OOIIT).
DBoranuueckue caabl U 300JI0TMYECKHE TTapKH.

OCHOBHBIE HNPUHLUIILL YCTOHYHMBOIO Pa3BUTHS YeJOBEYECTBA W TPHUPOJIEL.
PannonaspHoe  1IPUPOJIOIIONB30BAHHE WM COXpaHeHHe  OHOJOTHYECKOTO
pasnoobpaszust 3emuin. OOLIME 3aKOHOMEPHOCTH TIVIOOAIBHBIX 3JKOJOrHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KPU3UCA U €0 BEPOSITHLIE IIOCIEICTBU.

PasputHe METONOB MOHMTOPHHIA Pa3BHUTHS OMACHBIX TEXHOIEHHBIX
npoueccos. Cucmemnvie uccredosanus nepexoda k pecypcocbepezaiowujeli u
KOHKYpPeHmocnocoonoll snepzemuxe. buonozuueckoe pasnoobpasue u 6uopecypceoi.
Hayuonanonele  unopmayuonnvie cucmemsi, obecnevusarowue 00Cmyn K
uHgopmayuu  No  COCMOAHUIO omoenvHbix  6udos u akocucmem. OcHogol
oKopeaduiumayuy  3Kocucmem U cnocobos 6opvbOLl ¢ HBUONOBPENCOCHUAMIU.
P@K‘OHCIWP_}/‘K?/Z.’/’Z MOPCKUX U HASEMHBIX DKOCUCITIEM.

Hemoncerpaumu

Tabnuuws! 1 cxeMsl: «3arpsizHeHHe aTMocepbl», «3arps3HeHue rHapocheph»,
«3arpssnenne nousby, «llapHukoBei 3¢ dex, «Oco00 oXpaHseMble TPHPOIHEIE
TEPPUTOPHUM», «MoJiean yrnpasiseMoro Mupay.




O6Gopyposanue: (Gororpaduu OXpaHsSeMBIX pacTeHHuH W KUBOTHHIX KpacHOH
kauru Poccutickoit Menepanuu, KpacHOW KHUTH peTHOHA.




INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMEBI ITO
bHUOJIOT'MU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JUYHOCTHBIE PE3YJIbTATBI

OI'OC  COO ycranaBnuBaer TpeGoBaHMsi K pe3ysibTaTaM OCBOCHHS
OOY4alOIMIMMHCS  IIPOrPaMM  CPEJIHEro oOLIero oOpa3oBaHMS: JUYHOCTHEIE,
MeTanpeaMeTHbIe U IpeAMeTHBIE.

B cTpyKType IMYHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrPaMMBbI 110 GHOIOrUK
BBIJIETICHBI CIIEIYIOLINE COCTABIISIIONINE: OCO3HAHYE OOYHYAIOIMMUCS POCCHHCKON
IPAKIAHCKON UAEHTHYHOCTH — POTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENLHOCTH
M CAMOOIPENEIIEHHIO,  Hauque  momueayuu K  O0ydeHHIO  OHOJIOTHH,
yeneHanpaeiennoe paszeumue BHYTPEHHHX YOeXIOEeHMM JIMYHOCTH Ha OCHOBE
KJIFOUEBLIX LIEHHOCTEM M HCTOPUYECKHUX TPAAMUMH pPa3BUTHUS OHOIOTHUECKOTO
3HAHUSI, OMOGHOCNG U cROCOOHOCML 00YYAIOLIMXCS PYKOBOACTBOBATLCS B CBOEH
ACSITEIIBHOCTH  [IEHHOCTHO-CMBICJIOBBIMKU ~ YCTAHOBKAMHM, [PUCYIIUMH CHCTEME
OHOJIOrHYECKOro 00pasoBaHusl, HaIUYUe NPABOCO3HANHUs IKOJIOTHIECKON KYIBTYPHI,
cnocobHoCcmu Ccagume UEIA U CTPOUTH JKU3HEHHBIE [TJIAHEL.

JINYHOCTHBIE pe3ylibTaThl OCBOCHHUS IPOrPAMMBI 10 OHOJIOTHH JOCTHTAIOTCS B
CIUHCTBE Yy4eOHOH M BOCIHTATENBHOW JAESTEJLHOCTH B COOTBETCTBHH  C
TPATUITMOHHBLIMH POCCHHCKUMH COLMOKYJIBTYPHBIMH, HCTOPUUECKUMH U 1y XOBHO-
HPABCTBCHHBIMH LCHHOCTSAMH, NPHHATBIMH B OOLUECTBE NpaBHJIaMH W HOpMaMH
MOBEAEHMs] W CIIOCOOCTBYIOT IpoleccaM CaMOTIO3HAHHS, CAMOBOCIUTAHHUS M
CaMOPAa3BUTHSI, Pa3BUTHS BHYTPEHHEH IIO3ULHMM JIMYHOCTH, MATPUOTH3Ma |
YBQXKCHHUsI K 3aKOHY M IPAaBONOPsAKY, YeJ0BEKY TPyJa U CTapllieMy MOKOJIEHHIO,
B3aMMHOI'0  yBaiKeHHs, OEpe)KHOro OTHOIIEHHSI K KYJbTYPHOMY HAaCIEIUI0 H
TpaJuLKsM MHOrOHAlMOHAIBEHOrO Hapona Poccuiickoit ®enepanuu, npupojge u
OKpy Kalollel cpeje.

JlnunocTHbIe  pe3y/bTaTbl OCBOEHHs yueOHOro mnpeaMera «BHOIOrHY
AOJIKHBI OTPakaTh rOTOBHOCTL M CIIOCOOHOCTE 00Y4alOIIMXCS PYKOBOACTBOBATLCS
copMupoBaHHO BHYTpPEHHEH IO3MLMEH JIMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpPUEHTALMUH,  MO3UTHBHBIX  BHYTPEHHMX  YO€XIEHHMH, COOTBETCTBYIOIINX
TPaJMLUHOHHBIM LEHHOCTAM POCCHHCKOrO O0LIeCTBa, pacllUpeHHEe YKU3HEHHOI'O
OIbITA W OIBITA HESTCJILHOCTH B IIPOLECCE peaju3aldd OCHOBHBIX HallpaBjieHHil
BOCIHUTATE/ILION AeATeNIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIancKoOro BOCIUTAHHUSI:

C(POPMUPOBAHHOCTD MPAXKIAHCKOH MMO3MIMK 00YYaIOIIErocs Kak akKTHBHOIO U
OTBETCTBEHIOIO YJIeHa POCCUICKOTr0 0O0IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYLIMOHHLIX IIpaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA
W IPaBollopsiaKa;




FOTOBHOCTE K COBMECTHOM TBOPUYECKOH IeATENEHOCTH IIPH CO3IaHHU Yy4eOHbIX
NPOEKTOB, pELICHHH Y4eOHBbIX W TO3HABATEJbHBIX 3a/ad, BBITOTHCHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTE  OMpEIeNsiTh COOCTBEHHYIO IMTO3MIHKIO TI0 OTHOLICHUIO K
ABJICHHSIM COBPEMEHHOM JKU3HU U OOBIACHATH €€,

yMEeHHE YUYMTBLIBATH B CBOUX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJCHCTBHUs JIIOJeH ¢ pasHbIMU YO IeHUsIMHU, KYJIbTYPHLIMH HEHHOCTAMHU U
COLIMAJILHBIM TTOJIOKEHHUEM;

I'OTOBHOCTh K COTPYIHHMYECTBY B IIpOLECCE€ COBMECTHOIO BBITIOJHEHHUS
yuebHBIX, [103HABATENIBHBIX M MCCIEAOBATENbCKHX 3ama4, YBaKHUTEIBHOIO
OTHOLIEHMsI K MHEHHIO OINMOHEHTOB MpU OOCYXKAECHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPIKAHMUS;

rOTOBHOCTE K TYMAHUTApPHOW U BOJIOHTEPCKOM HEATENIBHOCTH,

2) NaTPUOTHYECKOT0 BOCIIHTAHHSI:

C(pOPMHPOBAHHOCTE POCCHICKON IPakIaHCKOH MICHTHYHOCTH, TaTPUOTHU3MA,
yBazKeHMsl K CBOEMY HapO[ly, 4yBCTBa OTBETCTBEHHOCTH Tepell POqUHOM, roploCTH
3a cBOH KpaH, cBoro PomuHYy, CBOH A3BIK M KYJBTYpY, NPOLUIOE H HACTOSAIIEES
MHOTOHAaIHoHaALHOro Hapojaa Pocenn;

[[EHHOCTHOE OTHOIICHUE K [NPUPOJHOMY HaclleIHIO U IaMsITHHKaM MpUPOAbL,
nocTHKkeHusIM PoccuH B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUsIX, TPY/Ie;

CIIOCOOHOCTL OLIEHHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIICHUE U
pasBuTHE OHWOJIOTHH, MOHUMAHHUs 3HA4Y€HWUs OMOJOrMM B IO3HAHMH 3aKOHOB
NPUPO/Lbl, B KM3HU YEJOBEKa ¥ COBPEMEHHOTO OOILECTBa;

nieiinas yOeKAEHHOCTh, TOTOBHOCTh K ClIyKeHHMIO M 3amure OTedectsa,
OTBETCTBEHHOCTH 3a €ro cyAn0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTANMSI:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pOCCHIHCKOr0 HApoa,

COPMHPOBAHHOCTL HPABCTBEHHOI'O CO3HAHMS, ITUYECKOI0 IIOBEICHH;

ClIOCOOHOCTL OLEHMBATHL CUTYal[MI0 W NMPUHMMATL OCO3HAHHBIC DPELICHHS,
OpPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHMe JMYHOI0 BKJIaa B IIOCTPOCHHE YCTOHUUBOrO OyyLIEro;

OTBCTCTBCHHOE OTHOIIEHHUE K CBOMM POJMTEIISIM, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHSTHS LEHHOCTEH CeMEHHOH JKM3HM B COOTBETCTBHH C
TpaauuMsiMKu Haponos Poccun;

4) 3¢TEeTHYECKOro BOCIHTANHS:

5CTETHYECKOE OTHOLIEHHME K MUpY, BKIFOYasi SCTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOpPTa, TPY/la, OOLIECTBEHHBIX OTHOIICHHUH,

MOHUMAHME YMOIIMOHATILHOIO BO3AEHCTBHSI JKUBOH IIPUPOJIBI U €€ IEHHOCTH;




FOTOBHOCTL K CaMOBBIPpA)XKEHHMIO B pPAa3HbIX BHOAX HCKYCCTBA, CTPEMIJICHUEC
[IPOSIBJISITE Ka4eCTBa TBOp‘leCI(OI:'I JIMYHOCTH,

5) ¢usuueckoro BocnmuTanus, HOPMHPOBAHUST KYJILTYPbl 310POBbSI H
IMOUHOHATBLHOrO GJIArONOJyYHsI:

IIOHUMAaHNE ¥ pealli3alus 3710poBoro u 6e3onacHoro obpasa )u3Hu (310poBoe
MUTaHKe, COOJIOAEHHE IMTMEeHHYECKHX TIPaBHIl K HOPM, COAIAHCHPOBAHHBIH PEXKUM
3aHSATMH M OTHbIXa, peryjispHas (HU3MYecKas aKTUBHOCTH), OepesKHOro,
OTBETCTBEHHOI'O0 H KOMTIETCHTHOIO OTHOLIEHHSI K COOCTBEHHOMY (H3HYECKOMY U
IICUXHUUECKOMY 3J[0POBEIO;

[IOHWUM@HWE LUEHHOCTH IPaBWJI HHAMBUAYAJIBHOTO U KOJUIEKTHMBHOI'O
0e30MacHOro MOBEAECHHsI B CHTYALHSIX, YTPOKAIOIIMX 3/I0POBBIO U JKU3HH JIFOJIEH;

OCO3HAHHUE IOCJICACTBHH W HENPHUSTHUS BPEAHBIX MPHUBbIUEK (yIMOTpebieH s
AJIKOrOJI8l, HAPKOTUKOB, KYPEHHS);

0) TPYAOBOIO BOCIIUTAHHS:

FOTOBHOCTB K TPY/y, OCO3HaAHKME LIEHHOCTH MacTepPCTBa, TPYI000ue;

TFOTOBHOCTh K aKTHBHOH JEATENBHOCTH TEXHOJOTMYECKOW U COLMAILHOMN
HaIpaBJIeHHOCTH, CIOCOOHOCTh HHULIMHUPOBATH, IJIAHUPOBATE U CAMOCTOSTEIHHO
BLIITOJIHSTE TAKYIO JICSATCIBHOCTD;

MHTCPEC K pasjiMuHbIM cepaM NpoheCCHOHANBHON IesTeNbHOCTH, YMEHHe
COBEpIIAaTh OCO3HAaHHBLIH BBIOOP Oymymied npopeccud u  peanu3oBBIBATEH
COOCTBCHHDBIC JKU3HEHHBIE TIIAHBI;

FOTOBHOCTL M CIIOCOOHOCTL K 0Opa3oBaHMIO M CaMOOOpA30BAHHMIO HA
NPOTSHKEHUM BCEH KHU3HM,

7) 3KOJIOrHYECKOr0 BOCIHTAHMSI: ,

SKOJIOTHYECKH Le/1ecO000pa3sHoe OTHOLLIEHHE K IIPHPOJIEe KaK HCTOYHUKY KH3HH
Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHMS;

IIOBLILICHME  YPOBHS OKOJIOTHYECKOH KyJIBTYpBl: MPUOOpETEHHE OIbITa
IUIAHUPOBAHMSL  [TIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX ITOCHENCTBUM IS
OKpY>KalOLLEeH Cpe/bl;

OCO3HaHHe TJI00aJbHOrO XapakTepa JKONOTHYEeCKUX IpobaeM U myTeil HX
peleHus;

CIIOCOOHOCTD HCIOJIL30BaTh IIPHOOpeTaeMble IIPH U3yYeHUH OMOJIOTHH 3HAHHS
M yMCHHs TPH  pelleHMH Mpo0JeM, CBS3aHHBIX C  palHOHATLHLIM
NpUPOJONONB30BaHueM  (CoOII0[ieHre  NpaBWJl  TOBENEHWSI B NPUPOJE,
HalpaB/ICHHbIX Ha COXPaHEHHE DAaBHOBECHsS B 3KOCHUCTEMax, OXpaHy BHJIOB,
skocucTeM, Onocdepni);

AKTHBHOE HCNPUSITHE ACHCTBUMH, IPHHOCALLMX BPeJ OKPYXAOLIEH IPHPOIHOM
Cpele, yMEHHEe IPOrHO3UPOBATh HEOIArONPHATHBIE HKOJOTHYECKUE ITOCIENCTBUS
NpEeANPUHUMAEMBIX JACHCTBHI U IPeAOTBPaIATh HX;




HaJIMYME PAa3BUTOI0 SKOJOTHYECKOr0 MBILIICHH, 3KOJIOTUYECKOU KYJIIBTYPBI,
OIlbITa ACATCIIBHOCTH 3KOJIOTHYECKOHN HallpaBJIEHHOCTH, YMCHHA

PYKOBOJICTBOBAThCS. UMHU B I03HABATENBHOW, KOMMYHHKATHBHOM M COLMATIBLHOM
NPAKTHKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKON NEATENIbHOCTH 3KOJIOrHYeCcKOoi
HAIIPaBIEHHOCTH; "

8) HeHHOCTH HAYYHOIO MO3HAHUSI:

C(hOPMHUPOBAHHOCTL  MUPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HayKd W OOLIECTBEHHOH IPAKTHKKM, OCHOBAaHHOTO Ha IHAJIOTre
KYJIBTYD, CIIOCOOCTBYIOIIENO OCO3HAHMIO CBOET'O MECTA B MOJIMKY/ILTYPHOM MHPE;

COBEPILCHCTBOBAHME S3LIKOBOM M UYUTATEIBbCKOM KYNBTYPLI KakK CpeacTBa
B3AHMOJICHCTBHS MEIKY JIOABMH M ITO3HAHUSI MUPA,;

MOHUMAHUC CIEUHpUKY OHONOTMM KaK HayKd, OCO3HAaHHs €& poiau B
(popMHUpOBAHMH  PALIMOHAIBHOIO HAYYHOTO MBILLIEHHS, CO3JAHHU ILIENOCTHOTO
IPEJICTABICHHsT 00 OKpYIKalolleM MHpe KaK O eIMHCTBE IPUPOJBI, YeJoBeKa U
o0wIecTBa, B MO3HAHMM TIPHPOAHBIX 3aKOHOMEPHOCTEH M pelleHHH mHpobieM
COXPaHEHUs IIPUPOJIHOTO PABHOBECHSI;

YOCHKUEHHOCTL B 3HAYUMOCTH OHOJIONMH JJIsI COBPEMEHHOMH LMBUIIH3ALIHH:
obecrieucHusl HOBOro ypOBHs PA3BUTHS MENHLMHBI, CO3JaHME IepPCIeKTHBHBIX
OMOTEXHONIOTHH,  CHOCOOHBIX — pellarh — pecypcHble  NpoOneMBl  pasBHTHs
HEJIOBEYECTBA, 1TOMCKA IyTel BbIX0ja U3 IIOOAIBHBIX YKONOTHYECKUX NpobIeM U
obecrieueHnsl  Tepexoj)ld K yCTOMYMBOMY — Pa3sBUTHIO,  pPaLMOHATHLHOMY
HUCIIOJIL30BAHMIO PUPOAHBIX PECYypcoB M (OPMHPOBAHHIO HOBBIX CTaHIAPTOB
HKU3HU;

3aMHTEPECOBAHHOCTE B IIOJLyYeHHH OMOJIOTHYCCKHX 3HAHWH B Iesx
MOBBILICHMS  OOIIEH  KyJbTYpBl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, Kak
COCTABHOM “aCTH (PYyHKUMOHAIBHOH IPaMOTHOCTH 00ydarouuxcs, (popMHpyeMoit
IIPH U3yUeHHUH OMOJIOTHH;

[IOHUMaHHEe CYIIHOCTH METOIOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
Haykax, CHnocoOHOCTH MCIOJb30BATE IIOJyyaeMble 3HaHWs Juld aHadu3a u
OOBSICHEHUs ABJIEHUH OKPYIKAIOLIEro MHpa M MPOUCXONSIIMX B HEM H3MEHEHMI,
YMEHHC JeiiaTh 000CHOBaHHbIC 3aKIIOUEHHS HA OCHOBE HaydHbIX (AKTOB H
MMEIOLIMXCSI JaHHBIX C LIEJIbIO MTOTYUYEHHUS IOCTOBEPHEIX BEIBOIOB;

CIIOCOOHOCTL  CaMOCTOSITENILHO HCIIOIb30BaTh OHONOIMYECKHe 3HAHHS Ul
petenys npoO/ieM B peanbHbIX JKU3HEHHBIX CUTYaLUSIX;

OCO3HAHHE [CHHOCTH HAy4YHOH JesATeJbHOCTH, T'OTOBHOCTL OCYLIECTBIISTE
HPOCKTHYIO M HCCIIC/I0BATENLCKYIO AEsATEIbHOCTD HHIUBUAYAIBHO U B FPYIIIIE;

FOTOBHOCTb M CIIOCOOHOCTL K  HENPEepbIBHOMY  OOpa30BaHUIO H
camM000pa3oBaHMIO, K AKTHBHOMY I[OJIyY€HHIO HOBBIX 3HAHMI IO GHOJIOTHH B
COOTBETCTBHH € JKU3HEHHDBIMH MTOTPEOHOCTIMH.




METAIIPEAMETHBIE PE3YJIBTATBI

MeTanpenMeTHble pe3yIbTaThl OCBOEHHS yueOHOrO npeamera «buonorusy
BKJIIOYAIOT:  3HAa4YMMble JUIS  (OPMHPOBAHUS MHUPOBO33PEHMSI O0YYaArOIIMXCS
MEKIMCIHIUTHHAPHDIE (MEXKIPEAMETHbIE) OOIIeHAYYHBIE MOHATUS, OTPAKAIOIIHE
[CJOCTHOCTL HAyYHOHW KapTHHBI MHpa W crneuu(ukKy MeTOJ0B IIO03HAHHS,
MCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SBICHHE, MIPOLECE,
CHCTEeMa, Hay4HBIH ()aKT, NPUHLHKI, IUI0TEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs,
HCCIIel0BaHKE, HAOJIIOICHHE, M3MEPEHHE, IKCIIEPUMEHT U JIPYTHe ); YHUBEpCabHbIE
yuebubic JeiicrBust  (1103HaBaTENbHbIE, KOMMYHHKATHBHBIE, pEryJsiTUBHBIE),
obecreduaionne GopMupoBaHue QYHKIXOHAIBHON IPAMOTHOCTH M COLUAJIBHOM
KOMIETEHIIMK  O0y4arolIUXcs;  CIOCOGHOCTh  OOYYaIOMIMXCSl  HCIIONB30BATh
OCBOCHHBIE MEKAHCIHUIVIMHAPHbBIC, MUPOBO33PEHYECKHE 3HAHNSI U YHUBEPCAJIbHBIE
y4eOHBIe JIHCTBUS B IIO3HABATENILHOM M COLMAIBHOM IIPaKTHKE.

B pesynbrare usyuenus: GMONOrny Ha ypOBHE CPEHErO 0OLIEro 06pa3oBaHus
y oOyuaiouierocs OyayT cQOpPMHpPOBAHBI II03HABATENbHBIE YHHBEPCAIBHbIE
y4eOHble NEWCTBHS, KOMMYHHKATHBHBIC YHHBEpCANbHbIE yueOHbIE HeHCTBHs
peryJIsITUBHBIC YHHUBEPCAJILHEIE YUeOHble JeHCTBUSI, COBMECTHAS AEATEIbHOCTD.

MeranpenmeTnble pe3ysibTaThl OCBOGHHsSI MPOTPAMMBI  CPEJIHErO  OOILero
00pazoBaHMsl JOJDKHEI OTPANKATD:

]

OBnanenue YHHBEPCAJIbLHBIMH y4eOHbIMH M03HABATE/IbHBIMH
JACHCTBUSIMH:

1) 6asoBple Jloruveckue aAeHcTB IS

CAMOCTOATENIBHO  (DOPMYJIMPOBATL M aKTyalHW3HpoBaTh  HpodieMmy,
paccmarTpusarh €€ BCeCTOPOHHE;

HCIIOJb30BaTh MPH OCBOCHHM 3HAHUH NOPUEMBI JIOTHYECKOT'O MBbILIICHHS
(amamusa, cunTesa, CpaBHEHMSI, KIaccuGUKaIuy, 0600meH ), PACKpBIBATH CMBICI
OMOJIOrMYeCKUX TOHATHI (BLIAG/SITh HX XapaKTepHbIE MPU3HAKH, YCTAHABINBATE
CBSI3W ¢ APYTHMHU IOHSITHSIMH); .

ONpPCHEIITL LEId AeATeNbHOCTH, 3afaBas IlapamMeTpbl U KPUTEPHH MX
AOCTHIKEHHSI, COOTHOCHTD PEe3YJILTATHI JESITEJIbBHOCTH C MTOCTABIEHHBIMH LEJSIMU;

HCII0JIL30BATE OMOJIOTHYECKHE TIOHSTHS ISl 00bsicHeHUs (PAKTOB U SIBJICHMUIL
YKUBOM TIPHUPO/ILI; .

CTPOUTL  JIOFMYECKHE pacCy)KOeHHs (MHIYKTHBHBIE, [eJyKTHBHEIE, 10
aHallOrMH), BBIIBIATE 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B paccMaTpUBaeMbIX
SIBJIEHUSX, (DOPMYJIMPOBATE BLIBOBI U 3aKJIIOUEHUS,

LIPUMEHSTH CXEMHO-MOJICNIBHBIC CPEJICTBA JUIs IIPEICTABICHHS CYIIECTBEHHBIX
CBsA3CH M OTHOLUCHHH B M3ydaeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe
MPOTHBOPCUUH PA3HOIO pOJa, BBIBICHHBIX B DA3JIMUHBIX HH(OPMAIMOHHBIX
HCTOYHUKAX;




pa3pabaThIBaTh IUIAH PEIIEHHs MPoGJeMbl ¢ yu4ETOM aHANIN3a WMEFOIHXCS
MaTepuanbHbIX U HeMaTepHalbHBIX PeCypCOB;

BHOCUTE KOPPEKTHUBEI B I€ATEIILHOCTD, OLCHUBATE COOTBETCTBUE PE3YJILTATOB
HeJIsIM, OLIEHUBATh PUCKU NOCJISICTBUN IeATEEHOCTH;

KOOPIMHHPOBATH U BEIIIOJIHSTE PabOTy B yCIOBUSIX PEalbHOTO, BUPTYaILHOTO
¥ KOMOMHUPOBAHHOTO B3aMMOIEHCTBHS,

pasBuBaTL KPeaTMBHOE MBIIEHUE TIPH PELIEHHUH JXU3HEHHBIX MMPobJIeM.

2) 6azoBbIC HCCJIEA0BATEIbCKHE AeHCTBHSI:

BJlaJI€Th HABLIKAMHA yLIEGHO-HCCHGI{OB&TCHBCKOE u HpOGKTHOfI JEATEJIEHOCTH,
HaBbIKAMH  paspelieHus  mpolseM, CMocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOUCKY METOZOB PEIIEHHs NPAaKTHUECKUX 3a/1a4, IPUMEHEHUIO
PasIMYHBIX METOJI0B [TO3HAHMUS,

MCIOJIL30BATE  PA3IMYHBIE BHIBI JCATENBHOCTH 110 IIOJYYEHHIO HOBOI'O
3HaHMsl, €ro HMHTeplpeTaluy, Npeodpa3’oBaHHIO H IIPUMEHEHHI0 B y4ueOHBIX
CUTyallHsiX, B TOM YHCJIE TIPH CO3/JaHUU Y4eOHBIX U COLIMATIBHBIX [IPOEKTOB;

(popmupoBaTH HAyYHBIH THIT MBILUIEHHMS, BIAAETh HAYYHOH TEPMHUHOJIOTHEH,
KJIIOYEBBIMH TOHSITHSIMU U METOAAMH; -

CTaBuUTh M (POPMYIHMpoOBaTL COOCTBEHHbIE 3aiadl B 00pa3oBaTENbHOM
JESITeJILHOCTH U JKU3HEHHBIX CUTYaLMSIX;

BRISBIIATE  IIPUYMHHO-CJICJCTBEHHBIE CBA3M W aKTyaJU3MpoBaTh 3a1auy,
BLIIBULATE FHITOTE3Y €€ PELIeHHs, HAXOAU T apryMEHTBI IUISl TOKA3aTeIbCTBA CBOUX
YTBEPIKJICHHH, 3a/1aBaTh IIapaMeTpbl ¥ KPUTEPUH PEILIeHHUS;

allaJIM3upoBaTh  IOJyYeHHbIE B XOJE PpELIeHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHHUBATBH MX JIOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CHTYALUSIM, OLCHUBATH IPUOOPETEHHEBIH OIIBIT,

OCYILCCTBISITE LEJICHAPABICHHBIA [MOMCK IMEpeHoca CPEICTB M CIOcoO0B
AEUCTBUA B PO(DECCUHOHANIBHYIO CPELY;

YMETb IEPEHOCHUTEH 3HAHUS B I03HABATEJbHYIO M NPAKTHYECKYIO 00JacTH
JKU3HE)esITeIILHOCTH;

YMETh HHTCIPUPOBATL 3HAHMS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BLIJIBUFATh HOBLIC WJICH, TPEIJlaraTh OPUTHHAJIbHBIE MOJAXOJAbI U pEIIeHHs,
CTABUTL [IPOOJIEMBI M 3a1a4H, JOIyCKAIOLIHe allbTEPHATHBHBIE PEILeHH .

3) pabora ¢ nudopmanueii: a

OPUEHTHPOBATBLCS B PA3JIHYHBIX HCTOYHUKAX MH(OPMAlLUMH (TEKCTe yueGHOro
Mocodmsl,  Hay4HO-LOIY/IAPHOM JMTeparype, OUONOTHYECKMX —CIIOBApSIX H
CIIPaBOYHUKAX, KOMIIBIOTCPHLIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBaTH
MH(POPMALMIO Pa3IHYHBIX BUIOB I (hOPM NPEACTABIEHHUs], KDUTHIECKH OLICHUBATH
e€ JIOCTOBEPHOCTL H HEIPOTHBOPEYUBOCTE;




(GOpMyTHPOBATEL 3aMPOCEl M MPUMEHSATH PAa3IMYHbIE METOIBI IPH IIOMCKE H
oTbope Guonornueckol HH(GOPMALNH, HEOOXOAUMOH ISl BBINOJIHEHUS YUeOHBIX
3a/1a4;

MproOpeTaTh OIMBIT MCIONBE30BaHUs HHGOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATEH KyJIBTYpy aKTUBHOTO MCIIONIB30BAHHUS PA3IMUHBIX
TTOUCKOBBIX CHCTEM;

CAMOCTOSTENIBHO — BEIOHpAaTh  ONTHMANBHYIO  (OPMY  IIPEACTaBIICHHS
Ouonoruueckoi HHGpopManuu (cxembl, rpaduKky, AUarpaMmMbl, TAOJIULBL, PUCYHKH U
Jpyroe);

HCTIONB30BATh  HAYYHBIM SI3BIK B KadecTBe cpelacTtBa mpu pabore ¢
OMOJIOIHUYEeCKOH HH(l)OpMaHHeI:IIZ [IPHUMEHATD XUMHYECKHE, qJH3I/ILIeCKHe H
MaTemMarnyecKue 3HaKH W CHMBOJIEI, (QOpMyIEBl, ab0peBHaTypy, HOMEHKJIATypy,
HCIIONIB30BaTh M 1peo0pa3oBEIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEeACTBa
HarJasiAHOCTH,

BIaJIeTh ~ HaBbIKAMH  pACMoO3HABaHWUS M 3alUUTLl  MH(OPMAaLUH,
MH(POPMALHOHHON 0e3011aCHOCTH JINYHOCTH.

OgBanajgenue yHUBepCaJbHbIMH KOMMYHHKATHBHBIMH 1eiiCTBHSIMU:

1) o0menue:

OCYLIECTBIIATH KOMMYHHKAUKUKU BO BCEX C(epax JKM3HH, aKTHBHO y4acTBOBATH
B JMaJlore MJIM JIUCKYCCHHM IO CyLIecTBY oOCykaaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BbICKA3bIBAThL CYXKJCHUS OTHOCHUTEJIBHO BBIMOJHEHHUS IpejuiaraeMoi
3a/la4y, YYMTBIBATh MHTEPECHl M COMIACOBAHHOCTL MO3ULMH APYTHX YYaCTHHUKOB
JIHaora uin JIUCKYCCHH ),

pacriosHaBarTh HepepOaibHBIE CpeIcTBa OOIIeHHs, IIOHHMAaTh 3Ha4YeHHe
COLMA/ILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHUTYyallUH,
YMETL CMATYATh KOI‘I(l)HHKTI:I M BCECTH IIECPCIroBOPLI;

BIIQJIETh PA3JIMYHBIMK CIIOCOOaMH OOLLEHUsI W B3aUMOJEHCTBUSI, TIOHUMATh
HAMEPEHUS IPYTUX JIIOAeH, MPOSIBIATE YBaXKUTEIbHOE OTHOLIEHNE K coOeceTHUKY
M B KOPPCKTHOH (popme (hOpMYJIMPOBATh CBOM BO3PAYKEHHUSI,

passEépHYTO M JIOI'MYHO M3J1araTh CBOK TOYKY 3PEHHs C UCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBmecTHAsI AESITEILHOCTD:

MOHMUMATE M HCIOJIL30BATL [IPEUMYLLECTBA KOMaHJIHOM M MHJIMBUJyaJIbHON
paloTL! PH PeUICHUH OHOJIOIMUECcKOl MpodiieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPHUMEHEeHMs! TPYIIIOBBIX (POPM B3aMMOJEHCTBHUSI IPH PellieHHH yueOHOH 3a1auu;

BbIOMpaTh TEMAaTUKy W METOJIbl COBMECTHBIX MEUCTBUH C yu€TOM OO0IIMX
MHTEPECOB M BO3MOYKHOCTEH KasKIIOTO WIieHa KOJUIEKTHBA;

MPUHMMATL — LIeJIIM  COBMECTHOM  JesiTeIbHOCTH, OpTaHW30BLIBATH U
KOOPAMHUPOBATL JEHCTBUSL 1O € JOCTHMIKEHMIO: COCTAaBJsITh IUIaH ACHCTBHIA,




pacnpenenaTbh pond ¢ y4YETOM MHEHHUIl ydacTHUKOB, 0OOCYXHAaTh pEe3yNbTaThl
COBMECTHOH padoThl;

OLIEHMBATHL KaUeCTBO CBOEIO BKJIAJa U KAXK0TO YYaCTHHKA KOMAH(BI B OOIIHH
pe3yJIbTarT 1o pa3padoTaHHbIM KPUTEPHSIM;

npejyiaraTb HOBBIE IPOEKThI, OLCHMBATh HJAEH C I[IO3HIWH HOBHU3HEI,
OPHUIHHAJIBHOCTH, IPAKTUIECKOI 3HAUUMOCTH;

OCYLICCTBIISATL  MO3UTHBHOE CTPATErMYECKOe IOBEACHHE B Pa3IHUHBIX
CUTYaLHsIX, NPOSIBIISITE TBOPYECTBO U BOOOpaXKeHHE, ObITH HHULIMATHBHBIM.

OpJiagenue yHHBEPCAIbHBIMU PeryJITUHBHBLIMH JeHCTBUSIMH:

1) camoopranusanus: |

UCITIOJIL30BATL  OMOJIOTMYECKHE 3HAHUS JUIS BBLIBIICHHsS IpoOaeM H HX
PEILIeHHs B JKM3HEHHBIX H Y4eOHBIX CUTYaLIUsIX,

BLIOMpATL Ha OCHOBE OHOJIOTHYECKHMX 3HAHWM LIEJIEBBIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JEHCTBMSAX W IIOCTYNKaX MO OTHOLIEHWIO K YXHBOU MPUPOIE,
CBOEMY 3JI0POBBIO U 3/I0POBEIO OKPYIKAIOIIHX;

CaAMOCTOSITENIbHO OCYLIECTBIATE MO3HABATEIBHYIO HESTEIbHOCTh, BBLISBIIATDH
npoOJIeMbl, CTaBUTL U (HOPMYIMPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTeIbHOMN
JESITe/ILHOCTH U KU3HEHHBIX CHTYAaLHsIX;e

CaMOCTOSITEJIbHO COCTABJIATD IUIAH pelleHus MPoOJIeMbl ¢ YIETOM HMEFOLIUXCSI
pecypcoB, COOCTBEHHbIX BO3MOKHOCTEH U IIpeAOYTEHHIA;

JABaTh OLEHKY HOBBIM CUTYALIHSIM;

paclunpsTh paMKK y4eOHOro npeiMeTa Ha OCHOBE JIMYHBIX [PeANIOYTeHHUI;

JICJIATD OCO3HAHHBIN BEIOOP, apryMEeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATEH NPUOOPETEHHBIH OITBIT;

Cr1oco0CcTBOBATL  (POPMHUPOBAHUIO H IPOSIBICHUIO IIUPOKOH SPyIULIMM B
pasHbIX 00JIACTSX 3HAHMH, IIOCTOSHHO IIOBLILIATL CBOM 00pa3oBaTeNbHBIA MU
KyJbTYPHbBIA YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh OLUEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHBBI B J€STEILHOCTD,
OIIEHUBATL COOTBETCTBUE PE3YJIBTATOB LEISAM; ,

BIaJIerh  HAaBbIKAMHM  I103HaBATENBHOM  pedieKcUMM  KaKk  OCO3HaHHSA
COBEpLIACMbIX HEUCTBHM M MBICIHTEIBHBIX IIPOLIECCOB, HX pe3yJbTaTOB H
OCHOBAHUH, HCIIOJIb30BATh NPHEMBI Pe(IeKCHH A1 OLEHKH CUTyaluH, BeIOopa
BEPHOI'O pelLIeHUsI; i

YMCTh OLEHHBAThL PHUCKM W CBOEBPEMEHHO IIPHHUMATH pPEIleHHs [0 HX
CHMIKCHHIO,

NPHHUMAaTk MOTHBLI H apryMEHTLI APYTHX IIpH aHallhu3€ pPe3yJIbTaTOB
HEITCIILHOCTH,




3) npuusitue cedst M APYrux:

NPUHAMATL Ce0sl, TOHUMasi CBOU HEZOCTATKK M JOCTOMHCTBA,

[IpUHUMATh MOTHBBI M apryMEHTBl JAPYTUX IPU aHalu3e pe3yIbTaToB
JesITeJIbHOCTH, P

[PU3HABATE CBOE MPaBO U MPABO APYTUX HA OLIUOKHU;

Pa3sBHBATL CIIOCOOHOCTH MOHUMATE MHP C IMO3ULIUH JIPYrOro 4eaoBeKa.
HNPEJMETHBIE PE3YJbTATBI

[IpesverHble  pe3ysibTaThl OCBOEHHSI COIEPXKAHUS y4eGHOro npeameTa
«buomorust»  ma  yrmyOnéHHOM ypoBHE OpPMEHTHUpPOBAHBI HAa oObecredyeHUe
npoguibHoro  oOyuyeHust  o0ydaiommxcss  OHONOTMH. OHHU  BKJIFOYAIOT:
crienuuieckue Ui OHOJIOrMM HayqHble 3HAHHUS, YMEHHUs 1 CIIOCOOBI NeMCTBHIL o
OCBOEHHIO, HHTEPIPETAlMU U Npeodpa3oBaHUIO 3HAHWM, BUABI NEITCIHHOCTH 11O
MOJIYICHHIO HOBBIX 3HAHUH W MX IPUMEHEHMIO B PA3JIMYHBIX yYeOHBIX, a TAKXKE B
peanbHBIX JKH3HCHHLIX cuTyauusx. llpeMeTHEIe pe3ynbTaThl NpeacTaBleHb! IO
roJlaM H3y4eHHsl.

IIpenmerHbie pesysbTaThl 0CBOeHHs yueGHOro npeamera «buonorus»y B 10
Kaacce NOMMKHLI OTPaKaTh:

C()OPMHUPOBAHHOCTH 3HAHHN O MecTe M PO OHOJOTHMH B CHCTEME
CCTCCTBCHHbIX HAYK, B (DOPMHPOBAHMH €CTECTBEHHO-HAYYHONW KApTHHBI MUpA, B
MO3HAHHM  3aKOHOB  IIPUPOJIBI M« PEINIEHMH TpoOJieM  palMOHAILHOIO
[IPUPOAOTIOJIL30BAHMS], O BKIAAe POCCHHCKUX U 3apyOe)KHBIX YUEHBIX B pa3BUTHE
OHoI0rHN;

BIIAJICHHE  cHCTeMOM  OMOJIOrMYeCKMX 3HAaHWH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIMEe  OUOJIOrMYECKHE TEPMHHbI W TOHATHS (JKU3Hb, KIIETKA,
OpratusM, MeTaboju3M, IOMEOCTa3s, CaMOPETyJSIHs, CaMOBOCIIPOU3BEICHHE,
HAaCJIeICTBEHHOCTD, M3MEHYHBOCTL, POCT M PasBUTHE), OHONOTMYECKHE TEOPUH
(rreroyunast reopus T. Isanna, M. lneiinena, P. Bupxosa, XPOMOCOMHAsI TEOPHSI
nacneactsennoctn 1. Moprana), ydyenms (H. 1. Basunosa — o 1eHTpax
MHOI000pa3snst n POMCXOXKIACHMUSL KYJIBTYPHBIX PACTEHMUT), 3aKOHbI (exuHOOOpa3ust
[NIOTOMKOB IIE€PBOIO TIOKOJIEHMsI, PACILEIICHUS], YUCTOTHl TAMET, HEe3aBHCHMOIO
Hacinenosanust  I'.  Menjens, TOMOJIOTHYECKHX PSAJOB B  HACJEICTBEHHOM
usmenuusocty H. M. Baunosa), npuunumns: (KOMIVIEMEHTaPHOCTH);

BJIAIACHHC OCHOBHEIMM METOAAMM HAYYHOIO IIO3HAHMS, HCIOJb3yeMbIX B
OHOJIOIMUECKUX  HCCIIC/OBAHUAX JKUBBIX OOGBEKTOB (OIHCAHHE, HU3MepeHue,
Ha0JIFOIeHHe, SKCIIEPUMEHT);

YMCHHC BBLICTISTE CYIIECTBEHHDbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
OYK4pUOT, OJIHOKJICTOUNLIX W MHOIOK/ICTOYHBIX OPraHH3MOB, B TOM YHCJE
OaxTepui, rpubOB, pacTeHHuil, KUBOTHBIX U YENOBEKA, CTPOCHHUS OpraHOB U CUCTEM
OPraHOB  pACTEHUH, IKMBOTHBIX, YeNOBeKa, MPOIECCOB KM3HEIeSTeNbHOCTH,




MPOTEKAIOIMX B OPraHU3Max PacCTeHHH, KUBOTHBIX U YeNIOBEKa, OHOJIOTHYECKUX
nporieccoB: oOMeHa BellecTB (MeTaboIu3M), MpeBpaLleHHsl SHEPTUH, OpOKeHHs,
aBTOTPO(HOrO U IeTepOTPOPHOro THIIOB MHUTAHUS, (OTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, Meli03a, raMeToreHesa, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOIO Pa3sBUTHS,
Pa3sMHOIKEHUSI,  MHIWUBUAYaJbHOTO  Pa3sBUTHS ~ OpraHu3Ma  (OHTOreHesa),
B3aMMOJICHCTBUS T€HOB, TeTEPO3KCa, UCKYCCTBEHHOTO 0TO0PA;

yMEHUE YyCTaHaBIMBATD B3aUMOCBA3H MEIKIy OpraHOMJAMM KIETKH U HX
(QYHKUMSIME, CTPOCHHEM KJICTOK pa3HbIX TKaHeH M HX (YHKUMAMH, MEXIY
OpraHaMi W CHCT€MaMu OpraHoB Yy pacTeHWH, JKMBOTHBIX M 4YeJIOBeKa H HX
QYHKUMAME, MEXIy CHCTeMaMHd OPraHoB M HMX (QYHKUHAMH, MEXIYy 3TalaMu
oOMeHa BEIEeCTB, dTAlaMU KJIETOYHOIO IHMKIa U JKM3HEHHBIX LIUKJIOB OPTaHHU3MOB,
yranamMu 3MOPHOHAILHOIO Pa3BUTHs, FEHOTHIIOM M ()EHOTUIOM, (PEHOTHIIOM H
daxkTopanu cpeibl 00U TAHMS;

YMCHHME BBISIBJISITE OTIIMYUTENbHBIE IPU3HAKKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUl, JKUBOTHBIX U YEJIOBEKa; 3

yMEHHE HCIOJE30BaTh  COOTBETCTBYIOUIME apPryMEHThl, OHOJOIHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JUIsl JIOKa3aTelbCTBAa POJACTBA OPraHHU3MOB Pa3HBIX
CHCTEMATHYECKUX TPYIIIT;

yMEHUE peluaTh OMOJI0rMuecKue 3a1a4ui, BEISBIATE IPUYMHHO-CIIEACTBEHHBIC
CBSI3U MEXKIY HUCCIIeAyEeMBIMU GHONTOrHYECKHMH MpoleccamMy | SBJICHUAMH, JeIaTh
BBIBOJIBI U ITPOr'HO3bI Ha OCHOBAHMM I10JIYYEHHBIX pe3yIbTaTOB,;

YMEHHME BBLINOJIHITE J1abOpaTOPHBIE M MpaKTH4eckue paboTel, cOOMOAATh
npasuia npu padore ¢ yaeOHBIM 1 1ab0paTOpHBIM 000PYIOBAHUEM;

yMEHME BBIIBUIATh TMIIOTE3bl, ~[POBEPITh HX OKCIEPHUMEHTAILHBIMU
cpenctBaMu, (OPMYJIMpysl Lellb HCCIIELOBaHUs, AaHaJM3MPOBATh IIOJYYEHHBIE
pe3yibTarbl U AeIaTh BHIBOJKL;

YMCHHE yuacTBOBATE B y4eOHO-HCCIIENOBATENILCKOH pabore 1mo OHOJIOrdy,
SKOJIOMMH M MEIULIMHE, IPOBOAUMOM HAa 0a3e IIKOJIBHBIX HAay4YHBIX OOINECTB, U
nyOMMYHO  NPEACTaBISITE  IMOJY4YeHHBIE  Pe3yJIbTaTbl  Ha  yYEHHYECKHX
KOH(epeHITHsIX;

yMEHHE OLEHHBATH HTUYECKHE AacleKThbl COBPEMEHHBIX HCCIIEe0BaHuN B
obuacTit OMOJIOrUH ¥ METULIUHEI (KJIOHUPOBAHHUE, UCKYCCTBEHHOE OIIOJOTBOPEHHE,
HallpaBjieHoe H3MeHeHHe reHOMa U CO3/IaHie TPAaHCTeHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBIISATL OCO3HaHHbIH BbIOOp Oynmyled mnpodeccHoHalbHOMR
JlesirellbocT B 00acTH OMOIOTHH, MEIUIUHEBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CeNBbCKOTO XO03siicTBa, MUILICBOM IPOMBIIICEHHOCTH, YIIyOlIsATh ITO3HABATEIbHBIH
MHTEPEeC, HANpPaBJICHHBIH Ha 0OCO3HAHHBIA BbIOOP COOTBETCTBYIOIIEH Npodeccuu
NPOJOJIKEHHE  OMOJIOrHUecKOro oOpa3oBaHUsl B  OpraHu3alMsX CpPeIHEro
npohecCHOHANIBHOTO U BhICLIEro 00pa3oBaHHsI.




IIpenmeTHble pe3ynbTaThl ocBoeHust yuebHoro mpemmera «Buomorusy B 11
Kacce NOJKHBL OTPaKaTh:

C)OPMUPOBAHHOCTL 3HAHUH O MecTeé M pOIM OUONOTMH B CHCTEME
CCTECTBEHHBIX HAyK, B (DOPMHPOBAHMHM COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHBI MHWpa, B IIO3HAHWH 3AKOHOB MPHPOIBI M PEIIEHHH 3KOJOTHYECKHX
MpOOJIEM YeNOBEYECTBA, & TAKKE B PELIEHHH BONPOCOB PallMOHAJIBHOTO
HpUPOAOIONL30BAHHMS, M B (POPMUPOBAHMY LEHHOCTHOIO OTHOLIEHHUS K IIPUPOLE,
OOLLIECTBY, YEOBEKY, O BKIa[e POCCHHCKHMX H 3apyGeikHBIX Y4€HBIX-0H0JIOTOB B
pa3BUTHE OHUOJIOTHH;

YMCHHC BJIAJIETh CHCTEMOW OMONIOTHYECKHX 3HAHHH, KOTOpas BKIIOYaeT
OTpenesienus 1 IIOHUMAaHHE CYLIHOCTH OCHOBOIIOJAralOHUX OHONOIHYECKHX
TEPMHUIOB W HOHATHH (BHA, 9KocucTema, Ouocdepa), GHOIOrHYECKHE TEOPHH
(9BosnoLonHas Teopus Y. Jlapsuua, CHHTETHYECKAS TEOPHS 3BOJIIOLIUH ), yUEHHSI
(A. H. CepeproBa — o myTsix 1 HanpaBIeHUsX 3BOOLHH, B.U. Bepnazckoro — o
Ouocepe), 3aKOHEI (reHETHUECKOIO paBHOBecHs JIK. Xapnu u B. BaiinOepra,
sapoipiesoro exoxcrsa K. M. bopa), npasuna (Munumyma . JluGuxa,
OKOJIOIMYCCKOH  [MpaMH/bl JHEPruM), TUIOTe3bl (rumoresa «mupa PHK» V.
l'unGepra);

YMEHHMC  BIAJ€Th  OCHOBHBIMH  METOJIAMH  HAy4YHOrO  [O3HAHHS,
MCIIOJIE3YEMBIMH B OMOJIOIHUECKUX HCCIIEN0BAHMAX KUBBIX 00BEKTOB M SKOCHCTEM
(oncanue, usmepenue, HaONIOIEHHe, IKCIIEPUMEHT), CIIOCOOaMU BBISBJIEHUS H
OLCHKH dHTPOIOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMCHHE BBINEJITL CYIICCTBEHHLIC IIPU3HAKU: BHIOB, OHOIEOIEHO30B,
OKOCHCTEM M OMOC(hEpBI, CTAOWIM3MPYIOIIEro, JBHXKYIIErO M Pa3phIBAIOLIETO
€CTECTBCHIOIO 0T00pa, alloNaTPHIECKOro U CHMIIATPHYECKOTO BUI006pa30Batus,
BIMAHMS  JBHKYUMX  CHJI  9BOJIOLMM — HAa  TeHO(GOHA  IOMyJIALHNH,
[IPUCTIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTAaHHS, YepeOBAaHNs HaIpaBiIeHHi
9BOIIOLNH, KPYIrOBOPOTA BEIUECTB U TOTOKA SHEPTHUH B S5KOCUCTEMAX;

YMCHHC YCTAHABIMBATL B3aUMOCBA3M MEXKJY MpPOLECCAMH 3BOJIOLHH,
ABIDKYHIMMH  CHJIAMM  @HTPOIIOreHe3a, KOMIIOHEHTAMH Pa3jIMYHBIX DKOCHCTEM M
HPUCHOCOONEHUSIME K HUM OPTraHHU3MOB;

YMEHHC  BBUBIATL — OTIMYUTE]bHbIE — MPU3HAKH  JKUBBIX  CHCTEM,
NPUCIIOCOONEHHOCTL BUAOB K Cpelle OGMTaHHs, abHOTHYECKUX H OHOTHUECKHX
KOMIOHEHTOB ~ OKOCHCTCM,  B3aMMOCBA3eH  OpraHH3MOB B  COOOIECTBAX,
AHTPOTIOICHHBIX H3MCHEHHH B 5KOCHCTEMax CBOEM MECTHOCTH,

YMCHHE  HCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OUOJOTHYECKYIO
TEPMUHOIOTHIO ¥ CUMBOJIMKY [UIsl OKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHCTeMATHICCKUX IPYII, B3AUMOCBA3H OPraHU3MOB U Cpebl O0OUTaHUs, eAUHCTBA




YeJIOBEUECKNX pac, HeOOXOAMMOCTH COXpaHEeHHMs MHOrooOpasus BHIOB H
IKOCUCTEM KaK YCIOBHSI COCYIIECTBOBAHMS IPUPOJIBI H UETTOBEUECTBA;

YMCHME peliaTh OMOIOrMIecKre 3a/1a4u, BhIBIATH MPUIMHHO-CIIEICTBEHHBIE
CBSI3U MEKJLy MCClIe/lyeMbIMH OMOJIOrMYeCKUMH IIPOLECCaMH U SIBIIEHUSMH, J1eJ1aTh
BBIBOJIBI M IPOT'HO3bI HA OCHOBAHUH IMOJIy4€HHBIX PE3YJIETATOB;

yMEeHHEe BBINOJIHSTL JabopaTopHble M IIpaKTHYeckue padoThl, COOJIFOAATEH
npaBuia mpu padoTe ¢ yueOHBIM U 1adopaTOpHBIM 000PYAOBaHHUEM;

YMEHHE BBIIABUIATh THUIIOTE3bI, IPOBEPATH MX OKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (QOpMyMpys Lelb HCCIIeI0BAHH, AQHAJIM3UPOBATh IOJYYEHHbBIE
pe3ysbTaThl U AeNaTh BLIBOJILI;

yMelKe yJ4acTBOBaTh B y4deOHO-UcCiIeoBaTeNbekol paboTe no Ouosornw,
SKOJIOTHH U MeAMLMIE, NPOBOAMMON Ha Ga3e MIKONBHBIX HAyUHBIX OOIIECTB, U
nyONUYHO — TPEJCTABIATL  IIOJYYEHHBIE  pe3yJIbTaThl  Ha  YYCHHYECKHX
KOH(EPEeHIHsX;

‘YMeHHe OLEHUBATH TMIIOTE3bl U TEOPHU O MPOUCXOKIICHHN KU3HH, YeloBeKa
M UeJloBEYECKUX pac, O MPUYMHAX, MOCIENCTBUSAX M CIocodax NpeAoTBpalleHus
riaodalibHbIX U3MEeHeHUH B Onocdepe; -~

yMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynyuied npodecCHoHalbHOMI
JEeSTEILHOCTH B 00JIaCTH OHMOJIOTHH, 3KOJIOIMH, TPUPOIOIIOIE30BAHHSA, MEIULIUHBL,
OHOTEXHOJIOTHH, [ICMXOJIOIMM, BETEPUHAPHH, CEILCKOrO XO3slfcTBa, IHILEBOH
IPOMBIIIEHHOCTH, YIIIyOJsiTh IO3HABATEIbHLIH MHTEPEC, HAlpaBlICHHBIH Ha
0CO3HAHHLIH  BBLIOOP  COOTBETCTBYIOIIGH — npodeccMn M NPOJOJDKEHHE
OUOJIOrMUeCKOro 00pa3oBaHms B OpraHU3aliAX CpeJHero NpodecCHOHAIBHOTO U
BBICIIEr0 00pa3oBaHUsI.




TEMATUYECKOE [IJTJAHUPOBAHHUE
10 KJIACC

Ne i/mn

BN

W e W

11

12
13
14
15
16
L7

HaumenoraHue pa3aesoB U TeM
POrpaMMbl

buosnorus kaxk Hayka

JK1BBIE CHCTEMBI H HX H3yYeHHE
buonorust kieTku

XuMHueckas opranu3anus KJIeTKU
CrpoeHue U pyHKIHH KIETKH

OOMeH BelecTB U IpeBpalleHHe YHEPTHH B
KJIETKE

Hacnencrsennas HH(GOPMAIMS H
peanu3amus e€ B KIeTKe

JKu3HeHHBIH UK KIIETKH
Crpoenre U QyHKIMH OPraHU3MOB
PasMHOXKEHHE U pa3BUTHE OPIAHU3MOB

[eneruka — HayKa 0 HaCJICJCTBEHHOCTH H
HN3MEHYHBOCTH OpPraHu3MOB

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH H3MEHYHBOCTH

['eneruka yenoBeka

Cernexuust OpraHu3MoOB

BHOTEXHONOr sl W CHHTETHYeCKas! OHOJIOTHS

PezepBHOE BpeMs

Koun4yecTBo 4acos

Beero

—
o

el S VS B )

KonTpoabubie
padoThl

IIpakTHUecKue
padoThLI

0.5

0.5
1.5

1.5

0.5

0.5

DJIeKTPOHHbIE

(uudpossre)
o0paszoBaTe/IbHbIE

pecypchl




OBIIEE KOJIMUECTBO YACOB 10 [TPOTPAMME 102




11 KJIACC

No /i

(B8]

(US]

10
11
I

Haunmenopanue pasaejioB H TEM
porpaMmMbIl

3apo/icHiue 1 pa3BUTHE SBOJIIOLHOHHBIX
npe/ICTaBIeHuit B OU0Ioruu

MUKpPOIBOJIOIHS U €€ pe3yIbTaThl
MakpoaBomouus 1 €€ pe3ybTaThl

[TpoucxosKAeHHE U pa3BUTHE XKH3HH Ha
3emiie

[TpoucxoKIeHNE YeIoBeKa — aHTPOIIOreHE3

DKOJIOrHsl — HayKa O B3aMMOOTHOIICHHUAX
OpraHH3MOB M HaJJOPraHH3MCHHBIX CHCTEM
C OKpY KalollleH cpesioi

Opranu3mbl 4 cpeia O0UTaHHs
DKOJIOTHS BHIOB H NOMYJISLHH

DKONOrusi CoOoOLIECTB. DKOJIOTHYECKHEe
CHUCTEMBI

Buocdepa — rinodanpHas IKOCHCTEMA
YenoBek W OKpy:Karolas cpeaa

PesepBHOE BpeMs

OBUIEE KOJIMYECTBO YACOB IT10 ITPOI'PAMME

Koau4vecrBo 4acos

KouTtpoabHble

Bcero
padoThI
4
14
6
15
10
3
9
9
12
6
6
8
102 0

Ipakruieckne
padoTnl

o

1.5

0.5

1.5
0.5

0.5

5

DaexTpoHHbIe
(uudposmbie)
obpaszoBaTeibHbIE
pecypcesl







INOYPOYHOE ININTAHUPOBAHHUE
10 KJIACC

No

1—1 ~
i eMa ypoka

BHOIOrHS KaK KOMIUICKCHAst HayKa B KaK
4aCTh COBPECMEHHOIO 001eCcTBa

2 JKupole cucTeMBl H X CBOMCTBA

YpoBHEBast Opraiu3alus KUBBIX CHCTEM

(FS]

McTopust OTKPBITHS M U3YYEHHS KIICTKH.
Knerounas teopus

MeTo /161 MOJIEKYJISPHOM M KJIETOYHOMH
ouonoruu. Ilpaktiuueckas pabora
«M3yueHue MeTOIOB KJIETOYHOM
ouosoruu (xpomarorpadus,
snektpodopes, nubdepeHnuansHoe
nenrpudyruposanue, [ILP)»

6 XUMHYECKHN COCTAB KJIETKH

MHuHepaibHbIe BEIIECTBA KIETKH, HX
OuoJIOrHUecKas poib

OpraHu4ecKue BEIECTBA KIETKH —
6enku. JlabopatopHas pabota
«O06HapyxeHHe OEIKOB C MOMOIIBIO
Ka4yeCTBCHHBIX peaKlHi»

CsoiicTsa, knaccuduxanus U GyHKIHH
OenKoB

KoJinyecTBO 9acoB

Beero

Kourpoabubie
paboTkI

IMpakTH4yeckue
padoTsl

s

0.5

Hara

H3YICHHA

JNeKTPOHHBIE
uuppoBbIC
oOpa3zoBaTeabHbIC

pecypesbl




10

11

12

13

14

15
16

17

18

19

20

21

Opra"nu4yecKye BeIecTBa KIETKH —
YIJ1eBOIBI

OpraHu4yecKre BEMecTBa KIIETKH —
JTUTTHJIBI

Hyxkneunossie kucnotel. JHK u PHK.
Jlaboparopuas padora «Mceenenosanue
HYKJICHHOBBIX KHCJIOT, BBIIEJIEHHDBIX H3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
Crpoecuue ¥ Qynxuun ATO. pyrue
nykieozuaTpudocdare (HTD)
CexBenupopanue JJHK. Metozpl
rCHOMHKH, TPAHCKPHIITOMHKH,
POTEOMHUKH

MeTo bl CTPYKTYpHON OHONOrun

Tumner kieTok. [IpokapuoTHUecKas KiieTka
Crpoenue 3yKapHOTHYECKOH KIIETKH.
[TpakTuyeckas pabora «M3ydyenue
CBOMCTB KJIIETOUYHOH MeMOpaHBD»
[TorepxXHOCTHBIH anmnapar KJIETKH
OnHoMeMOpaHHBIE OPraHOUIBI KIIETKH.
[Tpaktudeckas pabota «M3ydyenue
JIBHYKEHHUS LIUTOIIa3Mbl B PACTUTENBHBIX
KJIETKax»

[TonyaBTOHOMHBIE OPraHOUIBI KIIETKHU:
MHTOXOHJIPHH, IU1acTUabL JlabopaTopHas
pabota «Mccnenopanue miasMoau3a i
JICTIIa3MOJIU3a B PACTUTENBHBIX KIIETKAX

HemeMOpaHHBIE OPraHOH/IbI KJICTKH

0.5

05

0.5

0.5




8]
(S

o]
n

Crpoenue u QyHKUHHU sJpa
CpaBHHUTEJIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopuas pabora
«M3yHeHHE CTPOeHHS KIETOK Pa3IMYHbIX
OpraHU3MOB»

ACCHMUTISIMS U TUCCUMMIISILIES — JIBE
cropousl Metabonuama. Tunst odMena
BeniecTr. Jlaboparophas pabora
«M3yyeHue kaTanuTHUEeCKOH aKTUBHOCTH
depmenToB (Ha MpUMepe aMuIa3bl UK
KaTaJa3bl)»

depMeHTAaTHBHBIA XapakTep peakiui
KiIeTouHoro merabonusma. Jlaboparopnas
paboTta «M3yueHue pepMEeHTATHBHOTO
paculeIuIeHUs IEPOKCHIA BOJIOPOA B
PaCTHTEJILHBIX U XKHBOTHBIX KJIETKAX)
Benku-akTUBaTOPEI H OETKHU-UHTUOUTOPEI
ABTOTpOQHBIH TUII OOMEHA BELIECTB
QoTOCHHTE3

Xemocunres. Jlaboparopuas pabora
«CpaBHeHHe poLeccoB (POTOCHHTE3A U
XEMOCHHTE3a»

Anaspo0uble opraHu3Mel. Buist
Opoxenus. Jlaboparopuas paboTa
«CpaBHeHHEe [IPOLEcCOB OpOKEHHS U
JBIXaHUA

ABpoOHbBIE OPraHHU3Mbl. DTallb
SHEepPreTH4eckoro ooMeHa

0.5

0.5

0.5




L)
(R

s

L2

39

40

41

42

44

45

46

DHeprust MeMOPaHHOTO rPaJHCHTA
nporoHoB. Cunrez AT®: pabora
nporonnod AT®-cuHTa3b!

Peakiiiy MaTpH4YHOTO CHHTE3a
TpanckpuItius — MaTpuyHbIi CHHTES
PHK

Tpaucnsuus u e aTarel

Koauposanue amunokucnor. Poib
pubocom B OmocuHTe3E Helnka
Opranusanus reHoMa y IpoKapHoT 1
9YKapHOT

MonekynsapHble MEXaHU3Mbl 3KCIPECCHH
T€HOB Y 9YKapHOT

Bupychl — BHEKJI€TOYHBIE (DOPMBI JKU3HH
u obnuraTHele napasurel. [IpakTuyeckas
pabota «Co31aHie MOJEIH BUPYCay

BupycHbie 3a00/ieBaHHs YeJI0OBEKa,
JKHBOTHBIX, paCTEHUH

HanorexHonoruu B OHONOrHH U
MEIUIIUHE

JKU3HEHHBIH LMK KIETKH
Marpuunsrit cuntes JJHK

Xpomocomel. JlabopatopHas pabota
«M3y4eHHe XpOMOCOM Ha rOTOBBIX
MHKpOIIperrapaTax»

JleneHue KJIeTKH — MHUTO3

Tuns! keTok. Kaprokunes U UTOKHHES.
JIabopaTtopuast pabora «Habmonenue

0.5

0.5

0.5




47
48

49

52
33
54

b

56

57

58

29

60
61
62

MHTO3a B KJICTKaX KOHYHKA KOpeIIKa JIyKa
(Ha roTOBBIX MHKpOIIpeIaparax)»

Perynsius :KuU3HEHHOTO [IUKIA KIIETOK
OpranusM Kak eIMHOE 1e/Ioe

Txanu pacrennii. JJabopatopuas pabora
«M3yyeHue TKaHel pacTeHH

Tkanu >KUBOTHBIX H YeJIOBEKA.
Jlabopatopuas pabora «M3yuenue TraHei
HKHUBOTHBIX »

Opranpl. CHCTEMBI OPraHoB.
JIaboparopuas pabota «3yyenue
OpraHoB IIBETKOBOTO PaCTEHUIY

Oropa Tena opraHu3MoB
JIBIJKEHHE OpraHUu3MOB
[Turanue opraHu3MoB

[TuTanue MO3BOHOYHBIX KMBOTHBIX.
SSE@wm@EHOwammﬂ CHCTEMA YCIIOBCKA

JlpIxaHue opraHu3MoB

‘D“EXNEEO ITO3BOHOYHBIX KHBOTHBIX U
YEIIOBCKA

Tpancropr BelecTB y OpranuzMoB

WUOWOEOOHHNM CHCTEMA IMO3BOHOYHLIX
JKHBOTHBIX H YE€JIOBEKa

Brlnenenue y opranuzMos
3aImuTa y OpraHu3MoB

HMMmMyHHas cucteMa 4enoBeka

0.5

0.5

0.8




638

69

70

il

72

i

74

PazapaxumMocTh B perynsums y
OpraHu3MOR

[ymMopanbhas peryisuus 1 S5HI0KpHHHAS
CHCTEMA JKHBOTHBIX M YeJIOBEKa

DopMEI Pa3MHOKEHHS OpPralU3MOB
[Tonoroe pasMHOKeHHE

Melio3

["amerorenes. OGpazoBanue u paspuTUe
MoNoBLIX KeTok. Jlaboparopuas paGoTa
«M3ydeHue cTpoeHHUA MOJOBBIX KICTOK Ha
FOTOBBIX MHKPOIIpEnaparax
MuauBuyansHoe pa3BUTHE OPraHU3MOB
— OHTOICHE3

3aKJiajika OpraHoOB M TKaHeH U3
3apO/IbIIIEBBIX JTUCTKOB

PocT u pa3BuTHE HKHBOTHBIX.
Jlabopatopuas pabora «Boissienue
MPU3HAKOB CXO/CTBA 3apO/IbIIICH
[I0O3BOHOYHBIX JKUBOTHBIX)

PasMHOMXkeHHe U pa3BUTHE pacTeHH.
JlaGoparopuas padora «Ctpoenue
OPraHoB Pa3MHOKEHHS BBICIIHX
pacTeHuii»

Hcropus cTraHOBNCHNS U pa3BUTHS
IEHETHKH KaK HAyKH

OCHOBHBIC TIOHATUS U CHMBOJIEI
reaeTukH. Jlaboparopuas pabora

0.5

0.5

0.5

0.5




76

7

78

79

80
81
82

84

85

86

«JIpozoduna kak 0OBCKT FeHETHYECKHX
HCCIeI0BAHUM Y

3aKOHOMEPHOCTH HACJIEI0BAHHS
IIpU3HAKOB. MoHorubpuaHoe
ckperuBanue. | IpakTuyeckas pabora
"M3yueHHE pe3ynbLTaToB
MOHOTHOPHIHOTO CKPENHBAHHS Y
Jpo30HIIBL"

[{MTOMOrHYECKHE OCHOBEI
MOHOTHOPHUIHOIO CKPENTHBAHHS
AHaIIM3UPYIOLIEE CKpeIlHBAHHE.
Hemonxnoe noMHHHpOBaHHE
JlurubpuaHoe ckpeurBanue.
[Tpaxrnueckas padbora «M3y4yenue
pe3ynbTaTOR AUTHOPHIHOIO
CKPCLIMBAHHUS Y JIPO30(DHIBI»
[[uTonorndyeckue OCHOBBI JUTHOPHUIHOTO
CKpEIHBaHUS

CleruieHHOE HAC/IeI0BAHHE IPU3HAKOB
XpoMocoMHas TEOPHS HACIIEACTBEHHOCTH
['enerHka mosna

['eHOTHIT KaK IIEIOCTHAS CHCTEMA

["eneTHuecKuif KOHTPONb pa3BHTHS
pacTeHui, >KHBOTHBIX U YeJIOBEKa

M3menunBOCTE NpU3HaKoB. Buapl
H3MEHYHBOCTH

MonudukannoHHas H3MEHUHBOCTE

0.5




87

88

89

90

91

94

95

Bapuaunonnbiii paa u Bapuannonuas
kpuBast. JTaboparopuas paora
«HMcenenosanne sakonomeprocTeit
MOAN(DHKATHOHHON H3MEHYHMBOCTH.
[locTpoenue papuanmonnoro psaa u
BapHallMOHHOH KPHBO»

["eHOTHIIIYECKAT H3MEHYHBOCTE.
KomOunarusuas usmenuusocTs

MyTaluuoHHAS H3MEHYHBOCTB.
[IpakTnuecckas paGora «MyTauun y
JIpO30(HITLI (Ha FOTOBEBIX
MHKPOIIperiaparax)»

3aKOHOMEPHOCTH MYTALIHOHHOTO
lpouecca. DIMUIeHETHKA M 3MUTeHOMUKA

['eneruka genoseka. [Ipaktuueckas
pabota «CocraneHue u anammuz
POOOCIOBHOIY

ZQHO‘EE MEIHUHHCKON Ir'eHeTHKH

3Ha4YeHHE MeHIHHCKOLL I€HETHKH B
[IPCHOTBPALLEHHH U JICUCHHUH
IFCHETHYCCKHX 3a00JIeBAHUIT YeioReka

OCHOBHBIE OHATHS CeNeKIHH.
JlaGoparopuas pabora «3yuenue copron
KYJBTYPHBIX PACTEHHIT H 1Opo
JIOMalIHUX YKMBOTHBIX)

MeTozipl ceNteKUHOHHOI paGoTHL.
Jlabopatopuas paGota «H3yyenue
METOJIOB CEJIEKIIHH paCTEeHHIT»

U5

0.5

0.5

0.5

0.5




JIOCTHIKEHUS CCNIeKITMM PACTEHHI U
96 HHBOTHBIX. | IpakTnueckas pabora 1
«IIpuBuBKa pacTeHuii»

OO%?NIQEEOH M3YYCHHUE H UCITOJIL30BAHHUE

? FEHETHYECKHX PECYPCOB _
buorexuonorus Kak Hayka u 0Tpacib

98 npousBoacTBa. | IpakTHueckas padota 1 0.8
«M3yueHne 00beKTOB GHOTEXHOIOTHIY

99 OCHOBHBIE HAIPABICHHS CHHTETHYECKOMH H
OuoJioruu

100 XpOMOCOMHasl M TeHHAsI HHYKEHEPUST I

101 MeaunuHcKue OHOTEXHOIOIHH 1

102 Pesepiuerit ypok. [losropenue, 1

o0o0IICHHE, CHCTEMATH3AIUS 3HAHH

OBIIEE KOJIMYECTBO YACOB I1O

MPOIPAMME 1 0 B2




11 KJIACC

N
n/n

L

10

11

Tema ypoka

Osomouuonnas Teopust Y. Jlapsuna
JBHoKyIME CHITBI 9BOTIOIHK BUIOB 110 Y.
Japeuny

Boprha 3a cymiecteoBanue,
CCTCCTBCHHBIH H HCKYCCTBEHHBIH 0TOOD
DopMHpOBaHHE CHHTETHYECKOH TEOpHH
9BOJIIOLIHH

DTallbl 9BOJIOHOHHOTO TPOLECCa:
MHKPOIBOIOLHS 1 MAKPOIBOJIIOLHS
ﬂo:im;xm, — DJIEMEHTApHAs ¢IMHUIA
3BOJTIOIIUH

3aKOH 'eHEeTUYECKOTO paBHOBecus JIK.
Xapnau, B. Baiin6epra. Jlaboparopras
pabora «BbIsBIeHHE H3MEHUYHBOCTH Y
ocoOeit 0HOTO BHIay

DneMeHTapHble (PaKTOPBI IBOIOLHH
Dddexr ocuoparens. Dpdexr
OYTBUIOYHOTO FOPJIBIIIKA

Murpanuu. M3onsiun nonynsumi:
reorpadudeckasi, OHoIOrHYecKas
EctecTBenHbIi 0TOOp — HanpaBasSIOMIHil
(hakTop IBONOLHUH

Konngeerso yacor

Beero

Konrpoasubie
paboTel

IIpakruyeckue
padoThI

0.5

Jdara

H3yYeHHsI

DIEKTPOHHBIE
uugpoBbIe
o0pa3oBaTe/ibHbIC

pecypcenl




12

14

I5

16

17

18

19

20

21

[TonoBoit oT6op

IpucnocobieHHOCTS Oprann3Mos Kax
PC3YNLTAT MHUKPOIBOJIIOLHH.
Jlaboparopuas padota «M3yucnue
apoMopo30B H MIHOaANTAILHiT Y
PACTEeHHH U )KUBOTHBIXY

[pumepsr nprcnocobnenuii y
OpraHu3MOB: MOp(oNOruYecKue,
(usnonorHueckue, GHOXHMHYCCKHE,
nosenenyeckue. Jlaboparopuas pabora
«lIpucnocobeHns opraHu3mMoB 1 ux
OTHOCHTEJIbHAS LETeCO00pasHoCThY
Bz, ero kpurepun u ctpykrypa.
JIaboparopuas pa6ora «CparHenue
BHJIOB 110 MOP(OJIOrHYECKOMY
KPHTEPHIO»

Crpykrtypa Buaa

BunooGpasopanue kak pesynprar
MHKPOIBOJTIOLIMH

CBsI3b MHKPO3BOIIIOLHH U

MU IEMHOIOTHH

Makposgomorus. [Taneontonornyeckue
METO/IbI H3YYE€HHUS IBOJIFOLIHH
buoreorpauyeckue metons! m3yuenus
3BOJIIOLIHH

OMOPHONOTHYECKHE H CPABHUTENBHO-
MOpP(OIOTHYECKHE METO B! H3YYeH s
3BOTIOLHH

0.5

0.5

0.5




23

26

27

29

33

MonekynsipHo-reHeTHUCCKHE,
@:OXSEEG&QASG H MaTEMaTHYCCKHE
MCTOJLI U3YYCHHS 3BOJIIOLUHA
O01IHe 3aKOHOMEPHOCTH IBOJIKOIUK

AJlaNTUBHAs paJiHaliusl.
HepaBHOMEpPHOCTE TEMITOB DBOJIOLMH
Hay4Hble rHIIOTE3bI MTPOHCXOMKICHHS
JKH3HH Ha 3emlie

Hhozmu\j: BIC IIPCIICTABIIEHHS O
3apOKACHHH »XHU3HH

OcHOBHBIE 3Tanbl HEOPTAHHYECKOH
DBOJIIOLHH

['MIIOTE3bI 3apOKIEH S KUZHU

Hcropus 3eMiti U METOJIBI €€ H3ydYeHus..
JIaboparopras padora «13ydenue u
OIHCAHHE HCKOTIAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY»

HayaneHple 3Tanbl OpraHuyecKom
3BOJIOLHH

OBOJIIOLHS 3YKAPHOT

OCHOBHBIE JTAIbI BOJIIOIHH
pactutensHoro Mupa. [lpakruueckas
pabota «M3yyenue ocobeHHOCTEH
CTPOEHUS PACTEHHH Pa3HEIX OTAEIOB)
OcHOBHBIE 3TAIbI IBOIOHH }KHUBOTHOTO
MHpa

0.5

0.5




37

38

40

41

42

44

45
46
47

OBomonus xkuroTHLX. [TpakTHueckas
pabora «M3y4enne ocobennocTeii
CTPOCHHS TTO3BOHQUHBIX MU BOTHBIX »

PaspuTie wusnn Ha 3emite 1o IpaMm H
NEPHOJIaM

MaccoBble BEIMHpaHHS —
IKOJIOrHYECKHE KPHIUCHI MIPOILIOrO
CoBpeMeHHLIH 3KoNOrHYecKHil KpH3HC,
€ro oco0eHHOCTH

CoBpemenHas cHcTeMa OpraHuyecKoro
[IPOILIOrO

OCHOBHEBIE CHCTEMATHYECKHE MPYITHI
OpraHHU3MOB

>:HGODOEOHJEMH — HayKa 0 4YeJIOBEKE

Passurne ripencrapnenuii o
[IPOUCXOKJICHUH YeIOBEKa

Mecro wenoseka B cucreme
Opranu4eckoro mupa. Jlaboparopnas
pabora «M3yuenue ocobennocrei
CTPOCHHS CKEJIETA Ye/IOBEKA, CBA3AHHbBIX
C NPAMOXOKICHHUEM»

JBH3KYIIHE CUITBI aHTPOTIOreHe3a

CooTHOIIEHHE OHOOrHYECKUX H
COLHATBHBIX (AKTOPOB B aHTpOIOreHe3e

OcHOBHBIE CTATHH aHTPONOreHe3a
[Taneorenerrka u naseoreHoMuKa

DBOJIOLHS COBPEMEHHOIO YeJIOBeKa

0.5

0.5




48

49

50

31

52

54

56

57
58

Yenopeveckue pacel. [TpakTHyeckas
pabota «M3ydenue 3xosornyecknx
aJarTaluy 4yeJoBeKan
MEKIHCIUIITHHAPHBIE METOIBI
aHTPOIOJOTHH

3apOXkKJICHUE U PA3BUTHE HKOJOTHH

Meronr! axonoruu. Jlaboparopuast
pabora «M3yuenue MeTo 108
IKOJIOTHYECKHX UCCIIEIOBAHMITN

3HAYCHHE DKOJIOTHUECKUX 3HAHUN TS
YECJIIOBCKa

DKOIIOTHYECKHE (DaKTOPEI

AbunoTtnyeckue dpaktopel. CBET Kak
sKonorudeckuii pakrop. Jlaboparopuas
paboTta «BrisBIeH e NpHCTOCOONCHHIH
OPraHU3MOB K BIIMSHHUIO CBETA»

Abuoruueckue paxropsl. Temmeparypa
KaK 9KOJIOrH4ecKuil (akrop.
Jlaboparopnas pabora «Bpisgpnenue
NPHUCIIOCOOICHUH OPraHu3MOB K
BIIMSIHHIO TEMIIEPATYPBI»
AbunoTHyeckue GpakTopsl. BraxHocTs
KaK 9KOJIOru4ecKuii axrop.
JIaboparopHas paborta « AHaTOMHUYeCKHe
OCODEHHOCTH PAaCTEHHH H3 PA3HBIX MECT
obuTaHuA»

Cpepl 00HTaHUS OpraHk3MOB

Bbuonornyeckue putMmel

0.5

0.5

0.5

0.5
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Kusnennrre Gpopmbl oprannzmon
broruyeckue (aktopsl

3HayeHne OHOTHYECKUX B3aHMOICHCTBHIL
AJI CYIIECTBOBAHMS OPraHU3MOB B CpeJie
obuTanus

DKONOTHYECKHE XapaKTePUCTHKH
HOMYJISAIHH

OCHOBHBIE [TOKA3aTEeNH MOy IIAIUH:
HYHCIICHHOCTh, IIJIOTHOCTh, BO3PACTHAS
I10JIOBAs CTPYKTYpa

OCHOBHBIE [TOKa3aTEeNH HOMYJISIHH:
POKAAEMOCTD, IPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIHH

ODKOJIOrHYECKas CTPYKTYpa MOMYISIHH
JInHaMHKa MONYJISIHE U €€ perymsus

KpuBble pocTa 9HCICHHOCTH HOMYJISIIHH.
KpuBble BEDKHBAHHS

DKONOruvyeckas HuIa BHA.
JlaGopaTopHas paGora
«[Ipucnocobnenns ceMsH pacTeHuii K
pacceneHuIoN

Bun kak cucrema nonyssmmii

3aKOHOMEPHOCTH MOBEJICHHS U MUTPAIIHIL
YKHBOTHBIX

Co0o01ecTBO OpraHu3MoB — GHOIIEHO3
DKOCHCTeMa KaK OTKpBITas CHCTEMA

mﬁﬁu\ﬂowOﬁOH BEIIECTB U IIOTOK SHEPI'HH B
IKOCHCTEME

0.5
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84
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OCHOBHBIC IOKA3aTENIH YKOCHCTEMBI
DKOJNOrMYeCKHE THPaMHIbI

M3MeHeHus coo0IIecTB — CyKIIeCCHH
[Ipupoauble 3KOCHCTEMEL DKOCHCTEMEI
03€p U peK. IKOCUCTEMBI MOPEH 1
OKEaHOB

[Ip1ponuble SKOCHCTEMBL. DKOCHCTEMBI
TYHAP, JICCOB, CTEIEH, TYCThIHD
AHTPOIIOTCHHBIE IKOCHCTEMEI
Ypboakocucremsl. [Ipakruyeckas pabora
«M3yueHue u onucanue
yPOOIKOCHCTEMBI

3aKoHOMEepPHOCTH (POPMUpPOBAHHUS
OCHOBHBIX B3aMMO/ICHICTBHI OpraHu3MOB
B DKOCHCTEMAxX

Mexauu3Mbl BO3ACHCTBUS 3arpA3HEeHHI
PasHBIX THIIOB Ha CyOOpPraHH3MEHHOM,
OpPraHHU3MEHHOM, IIOMYJIAHOHHOM U
SKOCHCTEMHOM YPOBHSAX

buocdepa — obuiennanerapuas
obonouka 3eMiH

Yyenne B. 1. Bepuanckoro o 6uocgepe
3aKOHOMEPHOCTH CYIIECTBOBAHMS
buocdepsr

KpyroBopoTs! BerecTs
OHOreOXUMHYECKHE [HKJIbI
3oHanpHOCTh OHOChEpHl. OCHOBHBIE
OHOMEBI CyIH

05
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99
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YeroituuBocTs 6uocdeprr
DKOJNOTHYECKUE KPH3HCh M MX TIPHYHHEI
BospeiicTeue yenoseka na buochepy
ANTPOIIOreHHOE BO3IEHCTBHE HA
PACTUTCIBHBIN U YKHBOTHBIH MUD
Oxpana mpupose!

OcHOBHBIE PUHIHKITBI YCTOHYHBOTO
Pa3BUTHs YCIOBEYECTRA U IPHUPOILI
Pannonansxoe npupomonons3zosanue u
coxpanenue OHOJIOrHYECKOro
pasHooOpasus 3emiu

Obobienwe mo Teme «MHKPOIBOIIONHS
U €€ pe3yJIbTaThl»

OGobutente mo reme «MaKpodBOTIOIHS
U e€ pe3yIbTaThh)

O6obmenne o teme «IIporcxoxnenue
H Pa3BUTHE JKU3HHU Ha 3eMIiiey
Ob6obmenne o teme «[IporcxodxeHHe
4EJIOBCKA — aHTPOIIOreHEe3)

O6obmmenue no Teme « IKOIOrHsI — HayKa
0 B3aMMOOTHOIIEHUSIX OPraHH3MOB)
OGobmenie o Teme «OpraHu3mMpl u
cpena oduTaHus»

OGobimenue o Teme «IKOIOTHS BHIOB U
ITOTTYJISLIHH »

O6o61enne no reme «Buocdepa —
rinofanbHast IKOCHCTEMA




OBLIEE KOJIMYECTBO YACOB 10
[IPOI'PAMME
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