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MOSICHUTEJBHASA 3AIIKNCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu mpenofaBaHus ydueOHoro mnpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusiMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEeHUM IpOo(ecCHOHANBHBIM U BBICIINM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTHUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMS, CBSI3AHHOTO C OMOJIOTHEH,
MEJULMHOM, SKOJOTUEN, ICUXOJIOTUEN, CITIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
Heau M 3ajayax M3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpUpOBaHHE IO pa3leiaaM U TeMmaM, paclpeleleHHe IO Kiaccam,
PEKOMEHJIyeT TMOCJIEeI0BaTeIbHOCTh M3YUYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4YeOHOro Impolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
pealin30BaH MNPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAIpaBJIEHHOCTh Ha  MOCJENYyIOIIee pa3BUTHE  OMOJOTMYECKUX  3HAHMM,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUNH O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawolled npupogHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Yy4eOHOro MpeameTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEJAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4€OHO-NIO3HABATEIBHOM  JIESITEIIBHOCTU
oOyJaromuxcs MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM U OHOJOTHUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax W OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3alMH, 3BOJIOLMH OPraHM4YEeCKOro Mupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONIOTHH, aKTyaIM3UPYIOTCS 3HaHUS OO0y4aromuxcs Mo OOTaHWKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCTIEKTax OMOJIOrMYecKuX 3HaHuu. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM HMHOW o0nacT OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu M3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHUEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0YyYaroluMxXcs C METOJaMU IO3HaHMs KUBOM MPHUPOJBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITEIBbHOTO  TMPOBENEHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOJIh30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpPYXKaIoIIeld NpUPOAHOU cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCIICIOBAHMSI, IIPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
WCCJICIOBAaHHM, peIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJACITUPOBAHUS OMOIOTHYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEpPECAaMU U MOTPEOHOCTIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOydEeHHS OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPXAHUE OBYYEHUSA
10 KJIACC

Copep:kaHne TMPOTPAMMEI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B TPOBEPKY TOCYAapCTBEHHOU
uroroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass OHOJOTHS — KOMIUIEKCHas Hayka. Kparkas wcropusi pa3BUTHS OHOJOTHH.
buonornueckne Hayku u nW3ydaeMble UMHU MpoOieMbl. DyHIaMeHTaIbHbIe, MPUKIATHBIE W ITOMCKOBBIE
Hay4YHBIE HCCIIEIOBaHUS B OMOIIOTHH.

3nauenne Owomornu B (HOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MUDA.
IIpodeccun, cBsazanaple ¢ OWoorueil. 3HaUCHNE OMOJIOTHH B MPAKTHIECKOW IEATEITHHOCTH YEIIOBEKa:
MEIHIINHE, CETHCKOM XO3SICTBE, TPOMBIIIIIEHHOCTH, OXPAaHEe MPHUPOIBL.

JdeMoHcTpanuu

Ioptpersr: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. U. Bepnanckuii, U. I1. IlaBnos, U. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, . K. benses.

Tabmuts! 1 cxembl: «CBsI3b OMOJIOTHH C IPYTUMHE HayKamm», «CructeMa OMOIOTHIECKUX HAYK.

Tema 2. /KuBble cuCTeMbI M UX U3YUYEeHUE

JKuBbie cucTemMbl Kak mpenMeT wu3ydeHHs Owonormu. CBOWCTBAa JKHUBBIX CHCTEM: EIWHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb, CII0KHOCTh U YIOPSIOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTb, CAMOOpIaHW3alLlUs, CAaMOBOCIPOHM3BEACHHE, pPa3ApaXUMOCTh, H3MEHYMBOCTb, POCT U
pa3BUTHE.

YPpOBHM OpraHU3allMU KUBBIX CUCTEM: MOJICKYJISIPHBINA, KIETOUHBINA, TKAHEBbIA, OPTraHU3MEHHBIM,
MOy ISIIMOHHO-BUIOBOM,  DKOCHUCTEMHBIH  (Omoreonenornueckuit),  Omocdepnsiii.  I[Ipormeccsr,
MIPOUCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE TIPU3HAKK KUBOTO. JKH3HB Kak (opMa CyliecTBOBaHHS
Matepuu. Hayku, usydaromye >kMBbIE€ CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aIUH.

N3ydenue KuBbIX cucTeM. MeTonasl Ouosiornyeckor Hayku. HaOionenue, u3MepeHue,
9KCIIEPUMEHT, CHCTeMaTu3anusd, MeraaHanu3. [loHATHE O 3aBUCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[Tnanmposanue skcriepumenTa. [locraHoBka u mpoBepka runote3. Hysnesas rumnoresa. [lonsitre BEIOOpKU
u e€ mocroBepHOCThb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONyYEHHBIX
pe3ynbTaToB. [I[pUYrHbI HCKa)KEeHUS pe3ysIbTaToB dKcIepuMenTa. [IoHsITHE CTaTHCTHYECKOTO TecTa.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIC TNPHU3HAKU JKU3HWY, «buosorndeckue cucrembl», «CBOWCTBa
JKUBOM MaTepum», «YpOBHH OpraHM3alMU >KUBOM MPHUPOIED, «CTpoeHHe KMBOTHOW KIETKW», «TKaHU
JKUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOro opranusmay, «buoreoreHos», «buochepa», «Metomp
U3Y4YEHUS )KMBOU IIPUPOIBD».

O6opynoBanue: J1abopaTopHoe OOOpyIOBaHWE IS MPOBEACHMS HAOMIOMECHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckast padora «lcrnonbp3oBaHne pa3TUUYHBIX METOAOB MIPHU N3YUYEHUH JKHUBBIX CUCTEM.

Tema 3. Buosiorus KieTkn

Knerka — cTpykTypHO-(QpyHKIIMOHAIBHAS €AMHULA KHUBOTO. VIcTOpHs OTKpBITHS KIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. ILIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOI TEOpHH.

MeToabl MOJIEKYJISIPHON U KJIETOYHOH OMOJIOTMH: MHUKPOCKOIHUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aToMoB, au¢¢epeHInanbHoe UEeHTPUPYTUPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
Uszyuenue urcuposannvix Kiemok. INEKTPOHHAS MUKpocKonus. Kou@okanvHas MUKpoCKOnus.
Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JeMoHCcTpanun

IToptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneinen, P. Bupxos, K. M. bap.



Tabmmber 1 cxeMbl: «CBETOBOM MUKPOCKOID, «IIEKTPOHHBIA MHUKPOCKOI, «VICTOpHUS pa3BUTHI
METOJI0OB MUKPOCKOITHI.

O6opynoBaHre: CBETOBOH MHKPOCKON, MHKPOIPENapaTsl pPACTUTENBHBIX, JKABOTHBIX U
OakTepHaTbHBIX KICTOK.

IlpakTuyeckass pabora «/3ydeHnme METONOB KJIETOYHOH Owomornu (Xpomartorpadus,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMu4ecKasi OpraHu3amusi KJIeTKH

XUMHUUYECKHI COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKPOAIEMEHThl. Bona u e€ poap kak
pacTBOpHTENS, peareHTa, ydacThe B CTPYKTYPUPOBAHWW KJIETKH, TEIUIOPEryIsiind. MuHepalbHbIe
BEIeCcTBa KIETKHU, UX ONOJIOrHdecKas poib. POJIb KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranudeckne BeIIeCTBa KJIETKH. buojormueckue moiuMepbl. benmkn. AMUHOKHCIOTHEIN COCTaB
6enkoB. CTpyKTypsl 6emKkoBor MoJeKyinbl. [lepBuuHast cTpykTypa Oeika, menTHIHAs CBsA3b. BropudHas,
TpeTH4Has, 4eTBepTHdYHas CTPYKTypel. JleHatypamms. CpoiictBa OenkoB. Kiaccmbukarus OeiaKoB.
buonornueckue Qpynkunu 6emKoB. /IpuoHu!.

YrieBoapl. MoHOcCaxapupl, IWCaXapHUIbl, OJUTOCaXapuiasl M Monucaxapuasl. OOmmii 1wian
CTpoeHUs U (PM3UKO-XUMUIECKIE CBOMCTBA yrieBo0B. bronornyueckue GpyHKIIMU yTIEBOIOB.

Jlumunetr. [unpodwmnsHO-THAPOGOOHBIE CcBo¥icTBa. Kiaccupukammst munumoB. Tpurinmepusl,
dochonumuasl, BOCKH, cTepouasl. buonoruueckne ¢pyHkmm aumuoB. O0IHe CBOMCTBa OMOIOTHIECKAX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenune nykinenHoBbix kuciaot. Hykiaeoruasl. IlpuHnun
komIuieMeHnTapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK — npoitHas cnupans. MecTOHAX0XKIEHUE U
ouosnoruueckue ¢pyukuu JJHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenune Monekynsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonormdeckue
¢yakiuun  AT®.  BoccTaHOBIGHHBIE  NEPEHOCYMKH, WX  (QYHKIMH B  KJIeTke. /lpyeue
nyxneosuompughocghamor (HT®). CexsenupoBanue JHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouojorus: OWOXUMHYECKHE U OHOQHU3MYECKHUE HCCIEeOBAHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYpBI OMOMONeKy. Modenuposanue cmpykmypul u yHKYull OUOMOAEKYT U UX
Komniexcos. Komnviomepnuiii ousaiin u opeanudeckutl cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

Ioptpetsr: JI. Homuur, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Csurep, C.
IIpy3unep.

Huarpammsbl: «PacnipesieieHne XMMHUYECKUX 3JIEMEHTOB B HEXKHUBOW mpupope», «PacnpeneneHue
XUMHYECKHX JIEMEHTOB B )KHBOH MPUPOIL.

Tabmuiel u cxemsbl: «[lepromudeckas TabnMa XUMHYECKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIIBI
BOJIbI», «BemiectBa B coctaBe opraHm3MoB», «CTpoeHue MOJEKYNbl Oenkay, «CTPYKTYpbl OEIKOBOH
MOJIeKyNb», «CTpoeHHEe MOJEeKyNl YIieBoaoB», «CTpoeHne MoJeKyl JUnuaoB», «HykienHoBbIe
KHCTOTHD, «CTpoeHne Monekynsl ATO.

O6opynoBaHne: XUMHAYecKas ocyja 1 000pyI0BaHUeE.

JlaGopaTopHas padoTa «OOHapy)eHHE OSIIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIU.

JlagopaTopHasi pad6ora «lccienoBaHWe HYKICHHOBBIX KHCJIOT, BBIJICICHHBIX W3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u GQyHKIHMH KJIETKH

Tunel KIETOK: JyKapuoOTHUYeCKas W HOpokapuoThueckas. CTpyKTypHO-(QYHKIHOHAIbHBIC
00pa3oBaHUs KIETKH.

Crtpoenue mnpokapuotndeckor kierku. Kierodnas crenka Oaktepuit m apxed. OcoOeHHOCTH
CTpOEHUS TeTepoTpodHON M aBTOTPO(PHON NPOKAPHOTHUECKHX KIETOK. MecTo W pojb MPOKapuoT B
OuoneHo3ax.

Crpoenre W (QYHKIHMOHMPOBAHME »JYKapHOTHYECKOH KieTku. Ilmasmaruueckas wmeMmOpaHa
(nnazmanemma). CTpyKTypa Iuia3MaTHYecKoid MeMmOpaHbl. TpaHCHIOPT BEIECTB uYepe3 MIa3MaTH4ecKyro



MeMOpaHy: maccuBHbIN (muddy3us, obnerdyéunas auddysus), akTHBHBIN (IEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcmopt). llomymponumaemocts wmemOpanbl. PabGoTta HaTpwmii-kaameBOro Hacoca.
DHIONNTO3: MMHOMHUTO3, (haroruTos. Dk3o1uTo3. Kierounas crenka. CTpykrypa v GyHKIIHH KIETOTHOM
CTEHKH pacTeHUH, rprOoB.

Iwurommasma. Iluro3zons. Ilurockener. JIBwkenwme 1uTomiasMpl. OpraHougbl — KIICTKH.
OmnoMeMOpaHHBIE OpPraHOWIBl KJIETKW: SHAomuazMmartmdeckas cets (OIIC), ammapar [Nomsmkw,
JU30COMBI, UX CTpoeHHe W (yHKIHHA. B3auMocCBsI3bp OAHOMEMOpAHHBIX OPraHOMIOB KieTkH. CTpoeHne
TPaHyISAPHOTO peTukyiyma. Mexanusm uanpasnenus oOenaxog ¢ IIIC. CruHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [Tmamkwii (arpaHyssIpHBINA)  DHIOIIIA3MATHYECKHHA  PETHKYIIYM.
CexperopHas ¢yakus ammapara ['onsmiu. Moougurkayus 6enxos 6 annapame I onvoorcu. Copmuposxa
benxkos 6 annapame IonvOxcu. TpaHCIOPT BEHmIECTB B KJETKe. BaKyolu pacTHTENbHBIX KIETOK.
Knerounstii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOHUIBI KIIETKH: MUTOXOHAPHUH, TNACTHIBL. [Ipoucxoscoenue MumoxoHopui
u nracmud. Cumbuozenes (K.C. Mepesxckosckuii, JI. Mapeynuc). CTpoeHre u QyHKINN MHUTOXOHIPHUHA U
wractud. llepBudHble, BTOpPHYHBIE W CJIOXKHBIE IUIACTUABI  (DOTOCHHTE3WPYIOIMIUX  DYKAPHOT.
XI1oponnacThl, XpOMOILIACTBI, JICMKOIIACTHI BBICHINX PACTEHUI.

HemeMmOpanubie opranouasl kiaetkun CTpoeHne u QyHKINH HEMEMOpPaHHBIX OpPraHOWIOB KIIETKH.
Pubocomer.  Ilpomescymounvle @uramenmoi. MUKpODHUIAMEHTBI. AKMUHOBble MUKPODUIAMEHMBL.
Melmmevnble KIETKH. AKMUHO8ble KOMNOHEHMbl HeMblieyHblX Kiemok. Muxpotpyooukn. Kietounsrid
neHTp. CTpoeHHe W JBWKCHHE JXTYTHKOB W pecHHYeK. MUKpOTpyOOUKHM IHTOILTa3Mbl. LleHTproms.
Benxu, accoyuuposannvie ¢ muxpopuramenmamu u muxkpompybouxamu. Momoprule 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapuoIIazMa, SAPBIIIKHA, UX CTpOeHHE W QYHKIHUH. SaepHbIit
0enKkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B MHTEp(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. bemkn XpomMaTtnHa — TUCTOHBL. Juuamuxa sioepuot 00010yku 6 mumose. HAoepHulil
MPAaHcnopm.

Knetounsie BkmoueHus. CpaBHHUTENbHas XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENbHOM,
YKUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuiel 1 cxembl: «CTpOCHHE DYKApUOTHYECKOW KIETKW», «CTpoeHHe >KUBOTHOW KIETKH»,
«Ctpoenne  pactuTenbHOM  kieTknw», «CrtpoeHne  MUTOXOHApHM»,  «Smpo»,  «CtpoeHue
MPOKAPUOTUIECKON KICTKI.

O0opyoBaHue: CBETOBOH MHKPOCKOIN, MHKPOIpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlabopaTtopHas padora «/I3yueHne CTpOeHHUs KIETOK Pa3IMIHBIX OPTaHU3MOB).

IpakTnyeckas padora «/3yueHre CBOWCTB KIETOYHOU MEMOPaHBD.

JlabopaTopHas padora «VccrenoBaHre mIa3MoIn3a U AETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX).

IpakTnyeckas padora «/3yueHre ABMKEHHS IIUTOIIA3MBI B PACTUTEIHHBIX KIETKAX».

Tema 6. O0MeH BelllecTB M MpeBpallleHUe IHEPTUM B KJIeTKe

AcCcUMWISIIMS W JUCCUMMJISIIMSA — JBE CTOPOHBI Merabonu3Ma. Tumel oOMeHa BeILEeCTB:
aBTOTPO(HBIA M TeTepoTPOQHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Ipoleccax. DHEPreTHYecKoe
oOecrieyenne kieTku: mpeBpamenne AT® B oOMeHHBIX mporeccax. DepMEHTATHBHBIA XapakTep
peakuuii kietouHoro merabonuszma. DepMeHTHI, MX CTPOCHUE, CBOWCTBA M MEXaHH3M JCHCTBHA.
Kodepmentsl. Otnuuns GpepMEHTOB OT HEOPTaHMUYECKHX KaTaln3aToOpoB. benku-akTUBaTopsl U O€IKH-
MHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKLMI OT Pa3IUUHBIX (DAaKTOPOB.

IlepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KIeTKE. DOTOCUHTE3. AHOKCUSEHHBIU U OKCULEHHBIU
domocunmes y baxmepuii. Ceemocobuparoujue nueMeHmol U NUSMEeHmbl peakyuonHo2o yeumpa. Poib
XJIOPOIUTACTOB B Tiporiecce oTocuHTe3a. CBeToBas U TeMHOBast (pa3bl. @omoovixanue, Cs., Cs. u CAM-
munvi pomocunmesa. IIpogykTUBHOCTh (hoTocuHTe3a. BnusiHue paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocuHTe3a. 3HaueHHe HOTOCHHTE3A.



XemocuHTe3. Pa3HoOOpazme OpraHU3MOB-XEMOCHHTCTHKOB: HUTpHHUIHMpYIONHe OaKTepHuH,
Kee300aKTepun, cepoOaKkTeprH, BOIOPOAHBIC OaKTepry. 3HAYCHHE XEMOCHHTE3a.

AHa’poOHbIe opraHm3Mbl. Buasl OposkeHus. I[IpomykTel OpokeHHS W WX HCIIONIH30BAHHE
YeIIOBEKOM. AHA’POOHBIE MUKPOOPTAaHU3MBI KaK 00 BEKTHI OMOTEXHOJIOTUH M BO30YTUTENN OOIE3HEH.

AspoOHBIE OpraHu3MBl. DTaIlbl YHEpreTHIeckoro oomMena. I[loaroroBurtenbHbil dTam. ['ukomns —
OECKUCIIOPOTHOE PACIIETUIEHUE TITFOKO3BI.

buonornueckoe OKuCIIEHWE, WM KIETOYHOE JbIXaHWe. Poiah MHTOXOHIpHA B MpoIeccax
Oomosornueckoro okucieHus. llukmudeckue peaknuu. OxucnutenpHoe (ochoprumnpoBanue. Ouepeuis
Membpannoz2o  epaduenma  npomornos. Cummes ATD: paboma npomonnout ATD-cunmasol.
IIpemmymectBa a’poOHOrO IMyTH OOMEHa BEWIECTB TMepen  aHadpoOHBIM. ¢ (eKTHBHOCTD
SHEPTeTUIECKOTO OOMEHA.

JdemoHcTpanuu

IToptpersr: JIxk. Ilpuctmm, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Duremsrapar, Il
Murtuenn, I'. A. 3aBap3uH.

Tabmutst u cxemsr: «DoTocuHTE3), «DHEpreTHYecKuii 0OMen», «brnocunTres Oenka», «CTpoeHne
(depmeHTay, «XEeMOCHHTE3Y.

O0GopynoBaHre: CBETOBOW MHKPOCKOIL, OOOpYAOBaHWE IS TPUTOTOBICHHUS ITOCTOSHHBIX U
BPEMEHHBIX MUKPOITPETIapaToB.

JlabopaTopHasi pa6ora «/3y4ueHHe KaTaaTUTHYECKOW AaKTHUBHOCTH (EpPMEHTOB (HAa mpumepe
aMUITa3bl WA KaTallasbl)y.

JlaGopaTopnasi padora «/3yueHue (HepMEHTATUBHOTO paCIICIUICHHS NEPOKCHIA BOAOPOJA B
PacTUTENBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB (DOTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIIECCOB OPOXKEHUS U JIBIXaHUS.

Tema 7. HacseacrBennasi uHGopManus U peajan3auus eé B KiIeTKe

Peaknuu matpudyHoro cunresa. [IpuHINI KOMITIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO CHHTE3A.
Peanuzanust HacnenctBeHHON wuH(oOpManuu. ['€HETUYECKHI KOJ, €ro CBOWCTBA. TpaHCKPUIIIUS —
MatpuyHblii cuHTe3 PHK. IlpuHIWIB TpaHCKpUMIMKM: KOMIIJIEMEHTApPHOCTh, AHTHIIAPANIIENbHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactre TpancnopTHsix PHK B GnocunTese 6enka. YcnoBus 6nocuHTe3a
oenka. KogupoBanue aMUHOKUCIIOT. Posib prbocoM B OMOCHHTE3€E Oelika.

Coepemennvie npedcmasienusi o cmpoeHuu 2eHog. Opranuzalus TeHOMa y IPOKapuoT U 3yKapHoT.
Peryssiiiust akTUBHOCTH T€HOB Yy TpokapuoT. ['urote3a onepona (. XKako0o, XK. Mano). Moaexyasiprvie
MeXaHu3Mvl IKCRpeccuu 2eHog y sykapuom. Pornv xpomamuna 6 pecynayuu pabomwi cenog. Perynsuus
0OMEHHBIX MpoIIeccoB B KiIeTKe. KiieTouHslif romeocTas.

Bupychl — HekiieTouHble OPMBI JKU3HHU B 00IHMraTHbIE apa3uThl. CTPOSHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuswennviti yuxn JHK-codepoicawux eupycos, PHK-
cooepoicawux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasd, uHmespasd.

Bupycubie 3a0oneBanusi denoBeka, kMBOTHBIX, pactenwid. CIINJ, COVID-19, coumanbHble n
MEIULUHCKNE TPOOJIEMBI.

buounppopmamuxa: ummeepayus u aunanuz oomvwux maccusos («bigdatay) cmpyxmypuwix
buonoeuueckux oaunvix. Hanomexnonoeuu 6 o6uonoeuu u meduyuwue. Ilpocpammupyemvie @hyHKyuu
6enxos. Cnocodwvl docmasKu 1eKapcma.

JleMoHCTpanun

IToptpetsr: H. K. Konbuos, JI. U. iBaHOBCKHIA.

Tabnuue! u cxemsl: «buocuntes Oenkay, «['eneTnueckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTuyeckast padora «Co3nannue MOJENN BUpyCay.

Tema 8. JKusHeHHBIH UK KJIETKH



Knerounsrii ki1, ero nepuonbl U perymanus. MHTepdaza m muto3. OCOOEHHOCTH IMPOIIECCOB,
IpoTeKaronmx B uHTepdase. [loaroroBka KiIeTky K aeneHuo. [IpecuaTeTHaecKuii (TIOCTMATOTHICCKUIA),
CHHTETHYECKUI U MMOCTCHHTETUYECKIH (IPEMUTOTUIECKH) IepruoIbl nHTep(dasbl.

Martpuunsiii cunte3 JJHK — perukauus. ITpunnuns! perutukanuu JIHK: xoMrieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUNapaieabHOCTh. MexanusMm pemtukanuu JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Temomepbl W TeimoMmepaza. XPOMOCOMHBIM HabOp KIETKH — KapHOTHIIL.
JIMTIIONTHEIN B TaIUTOUIHBIA HA0OpBl XpoMocoM. ['oMoIorudHbIe XpoMoCcOMEL. [1010BBIE XpOMOCOMEL.

Henenne xnerkn — muto3. CTaguu MHTO3a W MPOUCXOMASINME B HHUX MPOIECCHl. THIBI MHUTO3A.
Kapuokunes u nutokuHes. buonoruueckoe 3HaueHuEe MUTO3A.

Perynsmus MutoTHUECKOTO IMKIIA KIETKH. [IporpaMmupyemMast KjeToqHas THOENb — armonTo3.

Kmerounoe sapo, Xpomocombl, (YHKIMOHAIbHAS TEHOMHKA. Mexanusmol npoaughepayuu,
ougppepenyuposku, cmapenus u sudenu kiemox. «L{ugpposas kiemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmumer w  cxembl: <« KW3HEHHBIM TUKI KIETKH», «Muto3», «CTpoeHHe XpoMOCOM»,
«Pemmukanms JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl: «MHTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOTIpENapaTaxy.

JlaGopaTopHas padora «HabmoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 9. CTpoenne 1 GyHKIMH OPTAaHHU3MOB

Bbuonornueckoe pasHooOpasue opranu3moB. OHOKJIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHBIE
OpTraHU3MBI.

OCOOCHHOCTH CTPOCHUSI M JKU3HEACATENILHOCTH OJHOKJIETOYHBIX OpraHW3MoOB. bakrepuwm, apxew,
OJTHOKJIETOUHBIE TPHOBI, OTHOKIIETOYHBIE BOJIOPOCIIH, IPYTrUe MPOTHCTHI. KoJToHMAaIbHBIE OPraHU3MBI.

B3auMoCBsI3b 4acTel MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OpPraHOB.
OpranusM Kak euHoe 1eoe. I'omeocTas.

Tkanu pacteHuil. THITBI pacTHTENBHBIX TKaHeW: oOpa3oBaTesbHAs, TOKPOBHAs, MPOBOASIIAS,
OCHOBHasi, MexaHuueckas. OcoOEHHOCTH CTpOeHHs, (QYHKIUA W pacloJIOKECHUS TKaHeH B opraHax
pacTeHui.

TkaHU JKMBOTHBIX W YE€JIOBEKA. THIbI >KUBOTHBIX TKAHEH: SMUTENUaNbHAs, COCIUHHUTEIbHAS,
MblIlIeyHast, HepBHas. OcoOEHHOCTH cTpoeHuUs], QYHKIMI U PaclojIoKEeHUs] TKaHEeH B OpraHax >KHUBOTHBIX
Y YeJIoBeKa.

Opransl. BereratuBHble W TeHepaTHBHbIE OpraHbl pacTteHuil. OpraHbl U CHCTEMbBI OpPIaHOB
JKUBOTHBIX U uenoBeka. OyHKIIMU OPraHOB U CUCTEM OpPTaHOB.

Omopa Ttenma opranusmoB. Kapkac pacrenuif. CKeNneTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIl 1 BHYTpeHHUH ckeneT. CTpoeHHe U THUITbI COETUHEHUS KOCTEH.

JBmxenne opraHu3MoB. JIBW)KEHHE OIHOKJIETOYHBIX OPraHW3MOB: amMEOOHIHOE, >KTYTHKOBOE,
pecHuYHOE. J[BI)KEHHEe MHOTOKJIETOYHBIX PACTEHHUI: TPOMU3MbI U HACTHH. J[BIDKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U Y€JIOBEKa: MbIIlIe4Hast cucteMa. Pedurekc. CkeneTHbIe MBIl U UX padoTa.

Ilutanue opranusmoB. llornomieHue BOABI, YIAEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue XUBOTHBIX. BHYTpPUNOJIOCTHOE M BHYTPUKIETOUHOE NuIleBapeHue. llutanue
MO3BOHOYHBIX  UBOTHBIX. OTHENbl MNHILEBAPUTENBHOrO TpakTa. [luieBapUTeNbHBIE —>KEIe3bl.
IIumeBapuTenbHas cUCTEMa YEIOBEKa.

Jpixanue opranmsmoB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHBIX. Juddysus razoB dyepes
NOBEPXHOCTH KieTkH. KoxkHoe npixanue. [IpixatensHas moBepxHOCTh. JKaOepHoe U NEroyHoe IbIXaHHUE.
JlpIxaHne TO3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE CTPOEHMS JETKHX
MO3BOHOYHBIX KUBOTHBIX. JIpIXaTenbHasi cucTeMa 4yeiaoBeka. MexaHu3M BEHTWIILUUHU JETKUX y NTUL U
MIIeKoTUTArOMKX. Perynsius neixanus. [{pixareabHble 00bEMEI.



TpaHcOpT BEHIECTB Y OpraHW3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHil. TpaHCTIOPT BELIECTB Y
*KUBOTHBIX. KpoBeHocHast cuctema u e€ opranel. KpoBeHocHast cucTeMa HO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHBIE COCYABI W KpoBb. Kpyrm KpoBoOOparieHus. DBOJIOIHMOHHBIC
YCIIOXKHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX KHMBOTHBIX. Pabora cepama u eé
peryssius.

Brigenenue y opranuzMoB. Beigenenue y pactenuii. Boinenenne y »KuBOTHBIX. COKpaTUTENbHBIC
Bakyonu. Oprassl Boaenenus. GuibTparys, cekpenus 1 00paTHOE BCaChblBAHUE KaK MEXaHU3MbI pabOThI
opraHos BelgeneHusA. CBsi3b MTOJOCTH TeJla ¢ KPOBEHOCHOM M BBIICJIMTENBHON cucTeMaMu. Beiaenenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4yenoBeka. [loukn. Ctpoenue n pynkunonuposanve Heppona. Obpa3oBanue
MOYH y YEJIOBEKA.

3amuTa y OpraHu3MoOB. 3aIllWTa y OJHOKIIETOYHBIX OpPraHm3MoB. Cropbl OaKTepuil M IUCTHI
mpocTedmux. 3aliuTa y MHOTOKJIETOUHBIX pacTeHnid. Kyrukyma. CpencTBa MacCHBHOW M XUMHUYECKOH
3auThl. OUTOHIM L.

3ammra y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M HMX NPOW3BOJHBIE. 3allUTa OPraHU3Ma OT
Oonesneil. IMmmyHHas cuctema denoBeka. KIIeTOWHBI M TyMOpaidbHBIH WMMYHUTET. BpOXIEHHBIA U
MPHOOPETEHHBIN crienn(UIeCKHii WMMYHHTET. Teopusi KIOHANbHO-ceneKkTuBHOoro ummynmreta (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnamurtensHbie OTBETHI OpPraHH3MOB. Poib BpPOXIEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHMH.

PazgpaxxuMocTs W peryisiuusi y OpraHu3MOB. Pa3npakMMOCTh y OJHOKJIETOYHBIX OPraHHW3MOB.
Takcucel. Paznpa)xuMocTh U peryisinys y pacTeHuid. POCTOBbIE BellecTBa U UX 3HAYEHUE.

HepBHas cucrema u peduieKTOpHAsi PEeryisiiusl y >KUBOTHBIX. HepBHas cuctema M €€ OTHEINEI.
3BOHIOHPIOHHOC YCIIOXXHCHUC CTPOCHUA HCpBHOI‘/'I CUCTCMbI Yy JKHMBOTHBIX. OTI[CIH)I T'OJIOBHOI'O MO3ra
MO03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedaexTopHas nyra. be3yciaoBHbIE 1 yCIOBHBIE pe(IICKCHI.

I'ymopanbHas perynauys U SHIOKPUHHAs CUCTeMa KMBOTHBIX M uesoBeka. JKese3bl 3HIOKpUHHON
CUCTEMBbl M HX TOPMOHBI. JleiicTBUE TOPMOHOB. B3aWMOCBS3b HEPBHOM M JHAOKPUHHON CHUCTEM.
I'unoTtanamo-runopu3apHas CUCTeMa.

JdeMoHcTpanuu

IToptper: U. I1. ITaBinos.

Tabmuier u  cxembl: «OJHOKJIETOYHBIE  BOAOpPOCHH», «MHOTOKJIETOYHBIE  BOJOPOCII,
«bakrepun», «lIpocreitmue», «Opranbpl IBETKOBBIX pacTeHUi», «CHCTEMBI OPraHoOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pacteHuit», «KopHeBble CcHCTEMBIY,
«Ctpoenne crebna», «CTpoeHHe JIHMCTOBOW IIACTUHKW», «TKaHM KUBOTHBIX», «CKEJeT ueloBeKay,
«[InumeBaputenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas cucrema», «HepsHas
cuctema», «Koxa», «Mplmeynas cuctema», «BwlaenurtenbHas cuctema», «HJIOKPUHHAS CHUCTEMay,
«Ctpoenne wmpImub», «MMmmynuter», «KumedHonomocTHele», «CxemMa MUTaHUS PacTEHHID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JXHUBOTHBIX», «CTpoeHue THIApb», «CTpoeHue IIaHapum»,
«BHyTpeHHee cTpoeHHe J0XkIeBoro uepBs», «HepBHas cucrema peid», «HepBHas cucrema JATYIIKIY,
«HepBHaﬂ Ccucrema IMPECMBIKAIOIUXC, ((HepBHaSI cucremMma IITHID), «HepBHas[ Ccucrema
MIIeKoMUTarOMX», «HepBHas cucrema uenoBekay, «Pediekcy.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnapaTthl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEH, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIVIOKOXKHX, JKHUBBIE
9K3EMIUISIPbl KOMHATHBIX PAcTeHHWil, repdapuy pacTeHWH pas3HBIX OTHAENOB, BIaXKHbIE MpenapaTbl
JKUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBEKa,
o0opyIoBaHHE Ui JEMOHCTPALMH IIOYBEHHOTO W BO3IYIIHOIO NHUTAaHUs PACTEHHWH, paCIICIUICHUS
Kpaxmana M O€JKOB MoJ AeWcTBHEM (pepMEeHTOB, OOOpyZOBaHHME Uil JEMOHCTPALUH OIBITOB II0
WU3MEPEHMIO JKU3HEHHOW EMKOCTHM JETKHMX, MEXaHH3Ma JbIXaTeNbHBIX JABWKEHHM, MOJEIH TOJOBHOTO
MO3ra Pa3INYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TkaHel pacTEHUI.

JlabopaTopHas padora «/3ydyeHue TkaHeH KUBOTHBIX).

JlabopaTopHas padora «/3yueHue opraHoB LIBETKOBOT'O PAaCTEHUS».



Tema 10. PazMHoxeHNe U pa3BUTHE OPTaHU3MOB

®DopMBl pa3MHOKEHHUS OpPraHW3MOB: Occrojioe (BKIIOYas BETETATHBHOE) W TIOJIOBOE. Buibl
0ecroIoro pa3MHOXKEHUS: TTOYKOBAHHE, CIIOPYISIIH, (hparMeHTanrs, KIIOHUPOBaHHE.

ITonoBoe pasmuokenue. IlomoBeie KireTkw, WiHM rameTsl. Meio3. Cramun meio3a. [loBenenue
XpomocoM B Meio3e. Kpoccunrosep. buosjornueckuit cMbIci Melio3a 1 II0JIOBOro npoiecca. Meiio3 u ero
MECTO B )KH3HEHHOM IIHKJIE OPTaHU3MOB.

IIpenzaponpimeBoe paszButue. ['amerorenes y >kuBOTHBIX. [lomoBeie xemes3pl. OOpa3oBanme U
pa3BUTHE MONOBBIX KIeTOK. CriepMaToreHes u ooreres3. CTpoeHHE MOIOBbIX KIETOK.

OmrogoTBOpeHNe 1 SMOPHOHATIHFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayansHOe pa3BUTHE OPTaHW3MOB (OHTOTeHe3). OMOPHONOTHS — HaykKa O pa3BUTHU
opranu3MoB. Mopghozeenes — o0na u3z 2nasnvlx npodiem dsmopuonoeuu. Konyenyus mopgocernos u mooenu
mopghoeenesa. Cragun sMOproTeHe3a )XUBOTHBIX (Ha mpuMepe JarymkH). podnenne. Tumbl npobieHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoobnenue. bracmyna, munevt 6nacmyn. OCoOEHHOCTH
JPOOJIEHUST MIIEKOITUTAIOIMINX. 3apOABIIIeBhIE JUCTKA (TacTpyisiius). 3aKiiajka OpraHOB W TKaHEH u3
3apOJBIIIEBEIX JINCTKOB. B3aWMHOEe BIHMAHWE YacTell pPa3BUBAIOIIETOCS 3apojblmia (3MOpHOHATBHAS
WHAYKOWA). 3akiiaika IUiaHa CTPOCHWS JKMBOTHOTO KaK pPe3yJbTaT HEPApXHUECKUX B3aMMOJCHCTBHU
reHoB. Biusare Ha SMOpHOHAIEHOE Pa3BUTHE PA3IMIHBIX (PAKTOPOB OKPYKAOIIEH CpEebl.

Poct u passutme xuBOTHBIX. llocTamMOprmoHanbHeIM mepuoi. lIpsmoe m HempsMoe pas3BHUTHE.
PazBute ¢ meramop(o3oM y OECHO3BOHOYHBIX W MTO3BOHOYHBIX JKHBOTHBIX. bHOIOTHYecKoe 3HAYCHHE
MPSIMOTO U HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpojie. THUIBI pocTa KUBOTHBIX. DaKTOPHI
pETyJsIIMM POCTa JKMUBOTHBIX W dYenoBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y KHBOTHBIX W
yenoBeka. [leprosl oHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak OMOJIOrHYeCcKre MPOLECCHI.

PasmHOXeHne u pasButHe pactenuid. ['amerodut m cmopodutr. Meiio3 B KU3HEHHOM IUKIIE
pactenuii. OOpazoBaHue crop B mpolecce Mmeiosa. ['amerorene3 y pactenuid. OIUIOJOTBOPEHUE H
pa3BUTHE PACTUTEIBHBIX OPraHu3MOB. [IBOWHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y pa3BUTHE CEMEHH.

MexaHn3MBI pETyJISLMY OHTOTEHE3a Y PACTEHUM 1 )KMBOTHBIX.

JdeMoHcTpanuu

Ioptpetsr: C. I'. HaBamun, X. Hneman.

Tabmuiel ¥ cxembl: «BereraruBHOoe pasMHOKeHHE», «Tumbl 0eCrojioro pPa3MHOXKCHHS,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbD», «Pa3MHOXEHUE OIBIVIEHBD», «Pa3sMHOXEHUE TUApPb», «Meno3»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SMIICKICTKH M crepMaro3ouaa», «OCHOBHBIE CTaJuH
oHTOTeHe3a», «lIpsmoe u Hempsimoe pa3BUTHE», «Pa3BuTHe Mailickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkn», «JlBOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHMit», «CTpoeHue ceMsH
OJTHOJIONIGHBIX U JIBYJOJIBHBIX PacTeHUN», «KU3HEHHBIA MUK MOPCKOU KamyCThl», «KU3HEHHBIN UKII
MXxa», « KU3HEHHBIH [UKJI TAOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

O6opynoBaHne: CBETOBOW MUKPOCKOIT, MUKPOIIPETapaThl SHIEKIETOK U CIIEPMaTO30HI0B, MOJIENb
«IuKIT pa3BUTHS JATYIIKI.

JlabopaTopHas padora «/3ydeHue cTpoeHNs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOITPENapaTax».

IIpakTuyeckast paGora «BpIsIBIEHHE TNPU3HAKOB CXOJACTBA 3apOABINIEH ITO3BOHOYHBIX
SKUBOTHBIX .

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHHI».

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH W H3MEHYMBOCTH OPraHU3MOB

Uctopus craHOBIEHUS M pa3BUTHA IeHETUKU Kak Hayku. Pabotsl I'. Menpgens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Paborsr H. K. Komenosa, H. W.
Bagsuora, A. H. benosepckoro, I'. . Kapnedenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecorckoro.

OCHOBHBIE T€HETHUYECKUE TOHATHS M CHMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIENIBbHBIE T'EHBI,
anbTepHATUBHBIE PU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, FETEPO3UT0Ta, YUCTas



NWHUS, THOpWABI, reHoTHi, (eHotun. OCHOBHBIE METOABI TEHETHKH: TUOPHIOIOTHUYCCKH,
LUTOJIOTHYECKUM, MONEKYJISIPHO-T€HETUYECKUI.

JdemoHcTpanuu

IToptpersr: I'. Mennmens, I'. me ®pus, T. Mopran, H. K. Komenos, H. W. Basuios, A. H.
benozepcknit, I'. 1. Kapmeuenko, 10. A. ®umumaenko, H. B. Tumodees-PecoBckmid.

Tabmuts! 1 cxembl: «MeToabI TeHETHKNY, «CXEeMbI CKPEIIHBAHUY.

JladopaTtopHas pa6ora «/[po3odmia kak 00BEKT TCHETHUSCKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBerii 3akoH MeHaens — 3aKOH €AUHOOOpaswsl THOPHIOB
nepBoro mnokoyieHus. IIpaBuno ngomuHupoBaHus. BrTopoil 3akoH MeHnenss — 3aKOH paculelyIeHUs
npu3HaKkoB. L{uTomornaeckre 0CHOBBI MOHOTHOPHUIHOTO CKpemuBaHus. | MmoTe3a 9uCTOTH TaMeT.

AHanmuzupyroniee ckpemuBaHue. I[IpomMeXyTOUHBI XapakTep HacienoBaHus. PacuiemsieHue
MIPU3HAKOB MPU HENOJHOM IOMUHUPOBAHUH.

HurnbpunHoe ckpemmuBanue. TpeTwil 3akoH MeHens — 3aKOH HE3aBHUCHMOTO HaCIleZOBaHUS
npu3HaKoB. l{uTonorndeckne OCHOBBI AUTHOPUIHOTO CKPEIIHBAHMS.

CuerienHoe HacnenoBanue npu3HakoB. PaboTsr T. Moprana. CrenneHHoe HacjaeI0BaHHE TeHOB,
HapyLIEHUE CUEIUICHUS MKy FreHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHHU3M OINpEeAeNeHUs Moja. AYTOCOMBI U  IOJIOBBIE
XpoMocombl. ['oMoraMeTHbId M reTeporaMeTHbll moiy. ['eHeTudeckas CTpYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npru3HaKoB, CLEIICHHBIX € IOJIOM.

l'enotun kak wuenoctHas cucteMa. IlnedoTpornuss — MHOMKECTBEHHOE JIEMCTBHE TIEHa.
MHoXeCTBeHHBIN aimenu3M. B3anMozeicTBHE HeayuIeNbHBIX TeHOB. KOMIUIEMEHTapHOCTh. JIHCTA3.
[Tonumepus.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTCHUM, JXKUBOTHBIX M YEJIOBEKA, a TAKXKE (PH3HOIOTUIECKUX
MPOILIECCOB, TMOBEJACHUS W KOTHUTHBHBIX (yHKUUH. [eHeTHmueckre MexaHW3Mbl CHUMOHMOIeHe3a,
MEXaHU3MBbl B3aUMOJICUCTBHS «XO35SUH — Mapa3suT» U «XO35IMH — MUKpOOHOM». [ eHeTHuecKre acreKThl
KOHTPOJISI U I3MEHEHHS HacJIe/ICTBEHHOW MH(OpMAIIMY B TOKOJICHHUSX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuier m cxembl: «IlepBblii W BTOpo#l 3akoHBl MeHnens», «Tpertuil 3akoH MeHens,
«AHanm3upylomiee ckpemmBanue», «HemonaHoe gomuHupoBaHue», «CIETNIEHHOE HacieI0BaHHE
NpU3HAKOB y JIpo3opuibl»y, «['eHetnka mona», «Kapuortunm dyenosekay, «Kapuotum mpo3oduisiy,
«Kapuotum nTutisl», «MHOXKECTBEHHBIH allIenn3mMy, «B3anMoieiicTBre TEHOBY.

OOopynoBanue: MoOJeNb sl JEMOHCTpallii 3aKOHOB €IUHO00pasusi THUOPHIOB TEpPBOTO
MOKOJIEHUS] ¥ paCIICIUIeHHs TMPHU3HAKOB, MOJENb JJI1 JEMOHCTPAllMd 3aKoHa HE3aBUCHMOIO
HACJIEIOBAHNSI MPHU3HAKOB, MOJENb JUISI JEMOHCTPAllMM CIETJICHHOTO HAacjeJI0BaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOI, MUKpoTpenapar: «Jpo3oduiay.

IpakTnyeckas padora «/3yueHne pe3ylbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y JPO30(UITBI».

IIpakTuyeckasi padota «lI3yueHne pe3yabTaToOB AUTHOPUAHOTO CKPEUITUBAHUS Y IPO30(HITBIY.

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

BsaumoneiicTBue reHoTuna u cpensl mnpu ¢popmupoBaHuu (heHoTuna. M3MeHYrMBOCTb MPU3HAKOB.
KauecTBeHHBIE M  KOJWYECTBEHHBIE NPHU3HAKM. BuAB HW3MEHUMBOCTH: HEHACIEACTBEHHas U
HacCJIE/ICTBEHHASI.

MoandukannonHass M3MEHYMBOCTb. Ponb cpeapl B (GOpMHPOBaHMM MOAM(PHUKAIIMOHHOM
n3MeHunBocTH. Hopma peakumu mnpusHaka. BapuaunoHHeld psg u  BapuanuoHHas kpusas (B.
Horanncen). ColicTBa MOAU(PHUKALMOHHONW N3MEHYHBOCTH.

T'enorunuueckass  u3MeHUUBOCTh.  CBONCTBA  INEHOTUIMYECKOM  U3MEHYMBOCTH.  Bunbl
TeHOTHUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTaLlMOHHASL.



KomOnHaTtiBHAsT W3MEHUYMBOCTH. MeH03 H TIOJIOBOM TIpoOIlecC — OCHOBa KOMOWHATHBHOU
W3MEHYNBOCTH. Pojbhb KOMOMHATHBHON H3MEHYMBOCTH B CO3JAHWM TEHETHYECKOTO pPa3sHOOOpa3us B
Tpeienax OJHOTO BUA.

MyTtannoHHass W3MEHYHBOCTh. BUABI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CITOHTaHHBIC
¥ WHIYIMPOBaHHBIE MyTalWu. SIepHbpie W IUTOIDIa3MaTndeckue MyTtannd. CoOMaTHYeCKHe W TMOJIOBBIE
myTanuu. llpuymHBI  BO3HUKHOBEHHMS MyTanwid. MyTareHpl W WX BIHAHWE HA OPTaHHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpoIriecca. 3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEICTBEHHON
m3MmeHunBocty (H.W. BaBuios). BaesnepHas n3MEHUNBOCTL M HACIICACTBEHHOCTD.

Onueenemuxka U 3SNULEHOMUKA, pOAb dNUSEHEMUYECKUX (DAKmopos 6 HACle008aHUuu U
UBMEHYUBOCTU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

Tloptpetsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmumer w cxembl: «Buasl  m3MeHumBOCcTHY, «MoauduKanyoHHass HW3MEHYHUBOCTDY,
«KoMOuHaTiBHAasE W3MEHYHMBOCTH», «Meio3», «OmiogoTBopenHue», «l eHeTnueckne 3aboiieBaHUsSA
4yeJoBeKay, «Buasl MyTanuiny.

O6opynoBaHue: KUBbIE U TepOapHbIe SK3EMILTIPHl KOMHATHBIX pacTeHul, pucyHKH (pororpadmmn)
JKUBOTHBIX C PA3TUYHBIMH BUIAMHA N3MEHIHBOCTH.

JlaGopaTopHasi padora «lccrnemoBanue 3aKOHOMEPHOCTEW MOAN(DHUKANMOHHON H3MEHYHWBOCTH.
ITocTpoeHue BapuallMOHHOTO Psiia U BAPUALMOHHOW KPUBOIY.

IIpakTuyeckasi padora «MyTamuu y qpo30¢ bl (Ha TOTOBEIX MUKPOIIPENIapaTax)y.

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uenoBeka. MexayHapoaHas NporpaMMa HCCIEIOBaHMS IeHOMa 4esioBeka. MeTomsl
W3y4YeHUs TEHETUKU YeJIOBEKAa: T'eHEaOTHUECKHH, ONM3HEIOBBIH, IUTOTCHETUUECKUH, MOMyIISIHOHHO-
CTaTHCTUYECKUM, MOJNEKyIsIpHO-TeHeTnYeckuil. CoBpeMeHHOE Ompe/esieHue TeHOTHIA: TOJTHOI€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMPOBAaHHE, B TOM uucie ¢ nomoulpio I[I[[P-ananuza. HacneactBenHbie
3a0o0JieBaHUsl YeloBeKa. [ eHHbIe M XPOMOCOMHBIC OOJIC3HH YEJIOBEKa. BOJIie3HW ¢ HACIEICTBECHHOMH
MIPEJIPACIIOIOKEHHOCThI0. 3HA4YeHHEe MEIUIIMHCKON TEeHEeTHKM B NPEJOTBpAIllEHUH U JICYEHUH
TeHETHUYECKNX 3a00JieBaHHil YeloBeka. MequKo-TeHeTHIeCKoe KOHCYIbTUpOBaHue. CTBOJIOBBIC KIIETKH.
[loHsiTHE «TEHETHYEeCKOro Tpy3a». DTUYECKHE acCleKThl HCCIIEOBAaHHWNA B 00JACTH pPENaKTUPOBAHUS
T€HOMa M CTBOJIOBBIX KJIETOK.

I'enetnyeckne (akTopsl IMOBBINIEHHOH YYBCTBUTENLHOCTH YENOBEKa K (QH3MYECKOMY H
XUMHUYECKOMY 3arpsA3HEHHUI0 OKpy»Karomie cpernsl. ['eHeTndeckass MpeapacroioKeHHOCTh YeloBeKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmuer u  cxembl: «Kapuotun denoBeka», «MeToabl HM3y4YCHHs! TEHETHKH YEIOBEKa»,
«['eHeTHueckue 3a00IeBaHNsI YETIOBEKa).

IIpakTuyeckast padora «CocTaBieHHEe U aHATN3 POJOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JomecTtukanus u ceeknuus. 3apok/ieHHe CeleKuy U goMectukanun. Yuenue H. M. BaBuiosa o
LlenTpax NpoMCXOXKACHUSI 1 MHOTOOOpa3usi KyJlbTypHBIX pacTeHHH. Poib cenekunu B cO34aHUH COPTOB
pacTeHuil U MopoJ KUBOTHBEIX. CopT, MOpoJia, MTaMM. 3aKOH FTOMOJIOTHYECKUX PS/IOB B HACJIEICTBEHHON
n3menurBoctd H. Y. BaBuiioBa, ero 3HaueHHe 17151 CENEKIIMOHHON pabOThL

MerToap! cenekunoHHON paboThl. MckyccTBeHHBIN O0TOOP: MacCOBBI M WHAWBUAYaJIbHBIN. DTarbl
KOMOWMHAIMOHHOW cenekiuu. McnpiTanue npowsBoauTeneil mo moromcTBy. OTOOp MO TeHOTHITY C
MOMOIIBIO OLICHKH (PEHOTHIIA IOTOMCTBA M OTOOP 10 TEHOTUITY ¢ oMotkio ananu3a JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJICSKIIMOHHOW pa0oThl. PagnaliMOHHBIN ¥ XUMUYECKHUN
MyTareHe3 Kak HCTOYHUK MyTalMid Yy KyJbTYPHBIX (hOpM OpraHuzMoB. Vcnosip3oBaHHE T€HOMHOIO
pPENaKTHPOBaHUA W METOAOB pekoMOMHaHTHBIX JIHK 1uis monmydyeHwWss MCXOMHOTO Marepuaia s
CEJIEKIINN.



[lonyyenue nonumuionnos. BHyTpuBuaoBas rudpuauszanusi. bin3KopoaCTBEHHOE CKpelLIUBaHUE,
win uHOpumuHr. HeponcTBeHHOEe CKpelyBaHWe, WIM ayTOpuAuHI. l'eTepo3uc W €ro IpUYMHBL
Hcnmons3oBanne reTeposnca B ceneknuu. OtnanéHHas ruOpummzanus. [IpeomoneHue Oecrumomus
MEXBUIOBBIX THOPUIOB. JJOCTIKEHHSI CeNIeKIIUY PACTEHUI U KUBOTHBIX. «3€1EHASA PeBONIOYUY.

CoxpaHeHHe M U3y4EHHE I'€HETHUYCCKHX PECYpPCOB KYJIbTYPHBIX PACTEHHUH W MX AMKHX POAMYEH
IUI CO3JIaHMS HOBBIX COPTOB U TMOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
VApaGAeHUe 2eHeMUYEeCKUMY Pecypcami CelbCKOXO3SAUCMBEHHbIX U NPOMbICIOBbIX JICUBOMHBIX @ YEsx
VAVYUEHUS CYWeCmEYIOWUX U CO30AHUA HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUCAEe C NPUMEHEHUEM
COBPEMEHHBIX MEMOO0E8 HAYUHBIX UCCICO08AHUN, NEPE00sblX UOeli U NePCHEeKMUGHBIX MEXHONI0UU.

JdemoHcTpanuu

Iloptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JlykesHenko, b. JL
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuue! u cxemsl: «LleHTpBI NPONUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOH M3MEHUMBOCTH», «Meronsl cenekuum», «OTmanéHHas
ruOpuauzanusy, «MyTtareHes».

JlaGopaTopHasi pabora «V3ydueHne COPTOB KyJNbTYpHBIX pACTEeHHA W TIOPOA JOMAITHHX
JKUBOTHBIX).

JlaGopaTopHas padoTa «/3yueHue MEeTOI0B CeNEKIINU PACTCHHI.

IIpakTuuyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHKCHUS CEJIEKUMM pAacTeHHH M JKUBOTHBIX (HA
CEJIEKIIUOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHCTBO,
B JIaDOPaTOPHIO arpOYHUBEPCUTETA MM HAYYHOTO LICHTPA).

Tema 16. buoTexHoJIOTHSI U CHHTEeTHYeCKasi OMoJ10THS

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHBIE W TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, X XapaKTEpUCTHKA. TpaguiuoHHAas OHOTEXHOJIOTHS: XJeOoIeueHHne, MOMyYeHUe
KHCJIOMOJIOYHBIX MIPOAYKTOB, BHUHOJIEJIHE. MuxkpoOuonorudeckuit CUHTE3. OO6BbeKTHI
MHUKPOOHONIOTHYECKHX TeXHOJOTHi. [Ipon3BocTBO Oenka, aMUHOKHCIOT ¥ BATAMHHOB.

Coznanne TEXHOJIOTHH M HMHCTPYMEHTOB II€JIEHANpPaBICHHOTO H3MEHEHHMS W KOHCTPYHMPOBAHUS
T€HOMOB C IIeNIbI0 TIOJY4YeHHs OPraHM3MOB M MX KOMIIOHEHTOB, COJEPIKAIllMX HE BCTpeyaromuecs B
npupoiec OMOCUHTETUYECKHUE ITyTH.

Knerounast unxeHnepusi. MeTobl KylIbTyphl KJIETOK M TKaHEH pacTeHUH U )KUBOTHBIX. KproOaHKH.
Comarudeckasi THOpUAM3aLUS U COMAaTUYECKUi aMOpuorenes. Vcnonb3oBaHUe TalUIOUIOB B CEJICKIIUU
pactenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonb308anue MOHOKIOHANLHBIX U HOJUKIOHAIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHHE. PEKOHCTPYKIUS SHIEKIIETOK U KIOHUPOBAaHHUE
JKUBOTHBIX. METOJl TpaHCIJAHTALUU sJep KIETOK. TexHonozuu 0300po6neHus, KyIbMueUposanus u
MUKPOKJIOHAILHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMBEHHBIX KVIbIMYP.

XpoMOCOMHass M TIeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPYHpPOBaHHUE
pexomOunanTabix JIHK. Co30anue mpanceennvix opeanusmog. JIOCTKEHUS ¥ TEPCHEKTHBBHI
XPOMOCOMHOH M TeHHOW MHKEHEPUHU. DKOJIOTUIECKUE U ITUIECKUE TPOOIEMBI TeHHOW WHKEHEPHH.

Menunuackue OuotexHonoruu. IloctrenomHas 1mdpoBas wenunuaa. [II[P-muarnocTuka.
MeTab010MHBII aHANK3, TEHOLEHTPHUUECKU aHaIM3 MPOTeOMa YeJIOBEeKa JJIsi OLEHKH COCTOSHHS €ro
310poBba. Mcmonb30BaHME CTBOJIOBBIX KIETOK. TapretHas tepanust paka. 3D-Onouwmxenepus s
pa3paboTki (HyHIAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3MaHUSl KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTUH TPEXMEPHOTO OHONpUHTHHTAa M cKadoiIaMHTa sl peleHds 3aaad
MEPCOHAIN3UPOBAHHON MEAUIIMHEI.

Co3maHue BEKTOPHBIX BaKIMH C 1eJIbl0 oOecriedeHus: KOMOMHUPOBAHHOW —3allUThl  OT
Bo30ynuteneit OPBU, ycraHoBieHHMEe MOJNEKYISPHBIX MeXaHM3MOB (¢yHKuuoHuposanusi PHK-
COJEepPKALIMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMACHbIC 3a00I€BaHUs YeIOBEKA U )KUBOTHBIX.

JeMoHCcTpanun



Tabmuiel 1 cxembl: «lcrmonp30BaHWE MUKPOOPTaHU3MOB B TPOMBINUIEHHOM ITPOU3BOJICTBEY,
«Knetounas uHxeHepus», «['eHHas HHXESHEPUS».

JlabopaTopHas padoTa «/3yueHne 00beKTOB OHOTEXHOIOTHI.

MpakTnyeckas padora «[lomydeHrne MOJIOYHOKHCIBIX TPOTYKTOBY.

Okckypensi «bHOTEXHONMOTHS — BaKHEHIIas MPOHM3BOAMTENBHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE TTPOU3BOJICTBO ).



11 KJIACC

Tema 1. 3apo:kaeHne U pa3BUTHE IBOJIONMOHHBIX MPeACTABJIEHUI B OHOJOrHI

OpomonionHass Teopus Y. Japsuwna. [Ipeanochulku BO3HWKHOBEHHS mapBUHW3MA. JKW3HB H
Hay4dHas JaesrenbHocTh Y. JlapBuHa.

Jswxymme cuibl 3Bomionuu BUAOB mo Y. JlapBuHy (BBICOKAash MHTEHCHBHOCTh Pa3MHOYKEHUS
OpraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, OOppda 3a CyIIeCTBOBaHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntermueckoir Teopmm d3Bojtonmu (CTD). HeliTpambHas TeOpHsS DBOIOIUH.
CoBpeMeHHAsT JBOJIIONMOHHAS OWONOTHA. 3HAYCHHE DBOJIONMOHHON TeOopud B (HOPMHUPOBAHHUU
€CTeCTBEHHO-HAyYHOU KapTHHBI MHpA.

JdemoHcTpanuu

IToptpetnr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. Japsun, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmuret u cxemsl: «CucteMa xuBoi npupons! (o K. JImaHE0)», «JlecTHHIAa KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHuzM (pOpMHUPOBAHHS MPUCTIOCOOICHNN y PACTeHUI U KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyta myremectBusi Y. apeunay, «Haxomku Y. JlapBuna», «PopMbl 60pbOBI 3a

cymectBoBanue», «llopomel romy0ei», «MHoroobpasue KynpTypHbBIX (1)0pM KaITyCThI»,
«Iloponpl noOMamIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHUS JBIXKYIIMX CHJI 3BOJIONUNY», «OCHOBHBIC
MOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJIIOIIUNY.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUHA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJISIUMU KaK D3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelid rTeHOB — ciydaiiHble
HEHAIpaBJCHHbIE W3MEHEHHMS 4YacTOoT aiened B nonymsauusx. Oddexr
ocHOBaTend. Iggexm oOymuinounozo zopaviuika. CHudCeHue 2eHemuiecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexkma Opeticha eernos 6
bonvuux u  Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsums  mOmyJIsSIui:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJOTUYecKast (PEIPOTyKTUBHAS ).

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE ~ mpucnOcOOJeHUu y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(HOJIOTHYECKUE,
duznonornueckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsius — kimodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIocOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIuIOnIU3anusl,
rubpuanzaiys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mMbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHONM  OWOJOTMM B pa3padOTKE Hay4YHBIX METOOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHMSI YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llomynanronHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CHJIbI 3BOJIOLUNY, «IKOJIOIMYEcKas HU30JSLUs MOIMYJALUNA CEBaHCKON (openny,
«['eorpapuueckass M307AMUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
Jaypckoi», «IIomysiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHnu3m», «JKuBble uckonaemslie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonornueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «Crnocodsl BUgo0OpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHuE
TPEX BUAOB JaHABIIICH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] 1
3BEpel C MpUMEpaMH pa3IMYHBIX MNPUCTOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopuasi padora «BrisBieHHEe HM3MEHYMBOCTH Yy OCOOEH OJHOTO
BHUJIAY.

JlaGopaTopnass  pabora  «lIpucmocoGieHus  opraHu3sMOB U HX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlabopaTopnass padora «CpaBHEHHE BHIOB 1O MOPQOIOTHIESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

Metonbl  M3yudeHHS  MaKpOAIBOMIONUHU. [lameoHTOnOrmyeckue  MeTO[bl
uzydeHus: HBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE PSAbI
OpraHU3MOB.



buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONIOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['eHeTHYecKue MEXaHW3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonornynsie reHbl. COBpPEeMEHHBIE METOMBI MOCTPOCHUS (PHUIOTeHETHYECKIX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO61mune 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanby»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOpPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. JloHaydyHble TIPEICTABICHUSI O 3aPOKJICHUU KU3HU (KPEAIMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE orbITamMu .
Penu, JI. Cnannannanmu, JI. [1actepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKas OHBOJIONUSA. AOWOTEHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. PubGosumbl (T. Yek) um runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHUS. [ €OXpOHOJIOrNYeCKast IIKaja: 30HbI, 3Pbl, IEPUOJIbI, STOXU.

HadvanbHble 3Tanbel opraHndeckod HBoMOnMU. [logBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX 'PYIIIT MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3eMj€ MO ’paM U MepuoiaM: apxel, MpPOTEpO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYEHHUIO CaMO3apoKIeHUsl ku3Hm», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdo3sl  pactrenuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIAOPOCIINY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE



pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteitmme», «KumedHononocTHbiey,
«IInockue 4EpBUY, «YUIEHUCTOHOTHEY, «PbIOBY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKOU dpe», «Pa3zButue Ku3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTre KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPAy.

O6opynoBanue: repbapuu PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MWCKOMAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas Jsa0oparopHass padora «MoaenupoBaHue — OIBITOB
Munnepa—tOpu no n3ydeHnto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi padora «lI3yuyeHHe M ONUCAHHUE MCKOINAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydeHue OCOOEHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaum aHTpONoaoruu. MeToibl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PenurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJOTUYECKUE, COLMATbHBIE.
CooTHol1ieHHue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Jo/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpPeNoK
HEAHJEPTAJIBCKOTO YEIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAepPTalbCKUN



KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yenoBeka. MyTalMoHHBIA Tporecc ¥ moaumMopdusm. [lomynsinoHHbIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PQPexT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems W myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenmoBeyeckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBUSM OKpYXarollel Cpesbl.
Bnusnue reorpaduueckoil cpeapl Hu Apeiida reHoB Ha Mop(doJoruo u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuiuHapHsle MeToAbl B ¢u3nyeckol  (OuMosornuyeckoil)
AHTPOIIOJIOTMHM.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbele HCCIEeNOBaHUS NPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynuMeHTBI 1 aTaBU3MBbDY, «JIBHKyIIME CHIIBI AaHTPOIIOTEHE3a», « DBOITIOLHOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
MPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepransupbny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB MaTepUuaibHON
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4eJOBEKa M 4Yepena IIMMIAH3€, MOJENIb KHCTH YEJIOBEKA M KHUCTH
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEM CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBIX CHCTEM € OKpY KaloLiel cpenoi



3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KO0JIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHTOPHHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMHUpOBaHUE
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. ®@. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxembl: «Pa3gensl skomorumy, «MeToabl skomorumy, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHuasi padora «M3yueHne METOJI0B DKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYECKHe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOHOTUYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ue
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux (akropoB. [Ipasmno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢pakrtopel. CBeT Kak sKkojorumyeckuid (axrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILICHHIO K cBeTy. CUTrHaibHas poJib CBETA.
doTonepruoau3M.

Temnepatypa kak skonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
nojIep ka0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpraHU3MEHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX CpeJiax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.



Kusznenusie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kusznennsie GopMbI pacTeHUMN: NEpPEeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJIHOJETHHE TpaBbl. JKuU3HEHHbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3aUMOJECUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpeie
obutanus. [[puHIUTT KOHKYPEHTHOTO HCKITFOYCHHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «2Ikonorudyeckue (axrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TemIOKpOBHBIC
JKUBOTHBIC», «XOJIOJHOKPOBHBIC >XHBOTHBIC», «DHU3NOIOTHYECCKUE aIanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuszHeHHbIE  (GOPMBI  KUBOTHBIX),
«IKocucTeMa MHUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOrO Jecay, «llenu
NUTaHUs, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnosy,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOITIOOMBBIX,
TEHETIOOMBBIX M TECHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHMS, TepOapruu M KOJUICKITUH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraM, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapu MW KOJUICKIIMM PACTEHUHW W IKUBOTHBIX, OOJAAOIIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHUSM YCJIOBUH KH3HU, TepOapuu M
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsiBIcHHE NPHCTIOCOOJIEHUM OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTIOCOOJICHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHN W3
Pa3HBIX MECT OOUTAHU.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

OKOJIOTHYECKHE  XapaKTepUCTUKH  momymsmuu.  [lomymsmuss Kak
Oounonornyeckas cucrema. Poinb HEOTHOPOAHOCTH Cpenbl, PU3NUECKHX 0aphepoB U



0COOEHHOCTEW OMOoJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHA.

Dkosioruyeckas CTpykrypa nomyssinuud. OIeHKa YUCICHHOCTU TMOIYJISIIUHN.
JvHaMmuka monynsiuuu U €€ peryysanus. bHOTHYeCKui MOTEHUHAN TMOIMYJISIIUU.
MopaenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYecKo Huile Bujaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0oI0rndeckou
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XAPAKTEPUCTHKU —TMOMYJISIIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckoit Humm k. M. XaTunHcoHay.

Oo6opynoBanue: repbapuu pacTeHH, KOJUIEKIUN KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH pacTeHHd K
PACCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnn). DOyHKIIMOHAIBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopor BeeCcTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buoMacca W mpoayKuws.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOINOrE€HHbIE BO3JICUCTBUS Ha



cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKocCUcmembl Mopeu U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOreHHbIE 3KOCUCTEMBI. ArposkocucteMa. ArpoueHos. Pazmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035ICTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadHozo sghghexkma u 6u008-30upuxamopos (Kuouesvix
61008) 8 QyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B8030€LCMEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OpraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BELIECTB B SKOCHCTEME,
«Ilenu nutanus (macTOuIIHAas, NETPUTHAS)», « IKOJOTHUECKAsI MUPAMHUAA YUCEID»,
«IKonoruyeckas nmupamuia OMOMACChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBleHHe fieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue pazHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKypeHusi «IDKCKYpCUs B THIHYHBIN OMOTEOIeH03 (B MyOpaBy, Oepe3HsK,
eIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCHsl B arpodKocHcTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa



buochepa — obmiernanerapHass o0ojiouka 3eMIiIM, TNI€ CYUIECTBYET WM
CYILIECTBOBaJIA ’kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uochepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
riobabHON 3K0cUCTeMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emun», «KpyroBopoT azoTa B mNpUpOIE»,
«KpyroBopoT yriepona B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
pPacTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBIL.
Kpacasie xHuru. OcobOo oxpansembie mpupoansie Ttepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEIOBEUECTBA W TMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIEICTBU.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K



uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JleMoHCTpanun

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbil  3dpdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSEMbIX PACTCHWUW W JKUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluuyue  NPa8OCO3HAHUS  SKOJIOTHYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTHH JIOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOM JAESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIE€SITEIBHOCTHM TIPU CO3JdaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUSA K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIECIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)K€HHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

NOHMMaHHWE U pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3HUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepaM npodheCcCUOHATIBHOU JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJE KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa JIKOJIOTHYECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHUS B HOKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIPaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYHUTATEIbCKOW KYIBTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpPEeACTaBICHUs] 00 OKpYXaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE MEpPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIONINXCS JAHHBIX C HENBIO MOTYUYCHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO NIEATeIbHOCTh HHANBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yiabTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPoLece,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIye dbopmupoBaHue GyHKIMOHATBLHOM
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMM;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NPEIIaraTb OPUTHMHAIBHBIE MOJIXOJbI U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKUX CJIOBApPSAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MpPEICTaBICHUSA
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKUe 3HAaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JeHCTBUAMM

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COIJACOBAHHOCTH MO3MIMI IPYrUX YYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMM CHOCOOAMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeTbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpeneniarTb pojud ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBbHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX I@IPU aHajdu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3yabTaThl MPECTABICHBI IO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAralIfe OUOJIOTHYECKUE TEPMUHBI U TOHSATHS (KW3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenus (H. WM. BaBuioBa — o 1meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuioga), IIPUHLUATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTeHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKHIX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATBHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB y pACTEHWH, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeJibl OOMTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOJOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactTh  OWONOTMM W MEIWIOWHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIJIEHHOCTH, YIiayOJasTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buosnorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPHUPOABI M PELICHUH SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJOrMUECKUX 3HAHMW, KOTOpas BKIIOYAeT
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unbepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPHUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMKYIIUX CUJI SBOJIOLMU Ha T€HO(POH]T TOMYJISIUY,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HAIpaBICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHs MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIuUpys LeJdb HCCIEIOBAHMS, AaHAIU3UPOBATH IOTYYCHHbBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTHH, IKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHWsl B OPTaHM3AIMIX CPEAHETO MPO(GECCHOHATHFHOTO H
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YHEPTUU B 9 1
KJIETKE
; Hacnencrennas unpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka O HaCJIEJICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKosorus cooduiecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
1 buonorus kak KOMIIJIEKCHas HayKa U KaK 1
4acTh COBPEMEHHOTO 00IIecTBa 04.09.2023
2 JKuBble cucTeMbl U UX CBOMCTBA 1 06.09.2023
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 07.09.2023
4 HcTopust OTKPBITUS U N3YyYEHHSI KIIETKH. 1
Knerounas Teopus 11.09.2023
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, ' 13.09.2023
muddepeHManbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»
6 X i 1
UMHYECKUI COCTaB KIJIETKH 14.09.2023
7 MuHepasibHbIC BEIIECTBA KIIETKH, UX 1
Ouosoruveckas poib 18.09.2023
Opraanyeckue BenecTBa KIeTKH — OCJIKH.
8 JIa0 0 006 1 0.5
aboparopHast pabota «OOHapyKeHue 90.09.2023

O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX




peaKuuii»

CBoiicTBa, ki1accupuKaius u GyHKIUHA

o 0enKoB 21.09.2023
10 Opranuueckue BellecTBa KIeTKH —
YTJICBO/IBI 25.09.2023
11 Oprannyeckue BenecTBa KIeTKH —
JIUTIU B 27.09.2023
Hyxnennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHas paborta «HMcciaenoBanue
12 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 28.09.2023
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunaTpudocdarer (HTD) 02.10.2023
CexsennpoBanue [JHK. Meroms
14 T€HOMUKH, TPAHCKPUIITOMHKH, 04.10.2023
IPOTEOMHUKHU
1 M i
5 €TOJIbl CTPYKTYPHOI Onosioruu 05.10.2023
16 T B
unbl KJ1eTok. [IpokapruoTnyeckas KieTka 09.10.2023
CrpoeHne 3yKapuOTHUECKOM KIIETKH.
17 HpaKTI/I‘{ef:KaSI pabota «M3yueHue cBoicTB 0.5 11.10.2023
KJIETOYHOM MeMOpaHbI»
18 [ToBepXHOCTHBIN ammmapar KJIeTKH 12.10.2023
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
19 [TpakTideckas padbora «M3ydeHne 0.5 16.10.2023

JABVKCHUA OUTOINIA3MBbI B paCTUTCIIBHBIX




KICTKax»

20

21

22

[ToyaBTOHOMHBIE OPTaHOM/IbI KIICTKH:
MUTOXOHJIPHH, TUTacTUbL. JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HememOpanHbIie OpraHoubl KIETKU

Ctpoenue u GyHKIIH s1Ipa

0.5

18.10.2023

19.10.2023

23.10.2023

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHue cTpoeHus KJIETOK pa3InYHbIX
OpPTraHU3MOB»

0.5

25.10.2023

24

ACCUMUIISITIVS ¥ TUCCUMILTSLINS — JIBE
CTOPOHBI MeTaboau3Ma. THIb oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATUTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTasas3bl)»

26.10.2023

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOUHOTo MeTabonu3Mma. JlaboparopHas
pabota «M3yuyenue pepMeHTaTUBHOTO
pacuienjieHus NepoKcHuia BOJOpoa B
pPAaCTUTENBHBIX U KUBOTHBIX KIJIETKAX)

0.5

06.11.2023

26

27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

08.11.2023

09.11.2023




28

dorocunres

13.11.2023

Xemocwunres. Jlaboparopnas pabora
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 15.11.2023

XEMOCHHTE32»

AHa3poOHbBIC OpraHu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora

«CpaBHEHHE ITPOLIECCOB OPOKEHUS U 16.11.2023

JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI

SHEPreTHYEeCKOro ooMeHa 20.11.2023

DHeprusi MeMOpaHHOTO TpaJueHTa
32 npotoHoB. Cunrte3 AT®: pabora

HgOTOHHOﬁCATq)-CHHTaSLI;) 22.11.2023
33 Peakmui MaTpudHOTO CHHTE3a 93.11.2023
34 TpaHCKpUTIIIUS — MaTPUYHBIA CUHTE3

PHK 27.11.2023
35 Tpancisuus u e€ 3ranbl 99.11.2023
36 KoaupoBanue amuHokucnot. Pois

pubocom B OnocuHTe3€e OeKa 30.11.2023
37 Opranuzanus reioMa y mpoKapuoT u

JYKapuoT 04.12.2023
38 MoJteKyIsipHbIE MEXaHU3MBbI SKCIIPECCHH

TEHOB Y dYKapHOT 06.12.2023
39 Bupycel — BHEKICTOYHBIC ()OPMBI KU3HH 05

1 oOJuraTHBIC Mapa3uThl. [IpakTuyeckas 07.12.2023




pabora «Co3iaHue MOJENHU BUPYyCa»

BupycHbie 3a00eBanus yelioBeka,

4
0 YKUBOTHBIX, PACTEHUI 11.12.2023

41 HanorexHonoruu B 610I0TUH U MEAULIUHE 13.12.2023

42 JKu3HEHHBIN LUK KJIETKA 14.12.2023

43 Marpuunsiii cuare3 JJTHK 18.12.2023
Xpomocomsl. JTaboparopHast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 90.12.2023
MUKpOIpernaparax»

45 Jlenenue KJIETKU — MHTO3 91.12.2023
Tunel kneTok. Kapruokunes 1 IUTOKHHES.
JlaGopaTtopHnast pabora «Habnronenue

46 0.5
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa Jiyka 25.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus >kM3HEHHOTO IIUKJIA KJIETOK 97122023

48 OpranusMm Kak eIMHOE LIEI0e 98.12.2023
Txanu pacrenuii. JlTabopatopuas pabora

49 . - 0.5
«M3ydeHne TKaHeH pacTeHUIN 08.01.2024
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeit 0.5 10.01.2024
KUBOTHBIX»

51 Opranbl. CHCTEMBI OPTaHOB. 0.5




JlaboparopHas pabota «3ydeHue opranos 11.01.2024

I[BETKOBOT'O PACTCHUS
52 Ornopa Tena opranu3MoB 15.01.2024
53 JIBr>KeHHEe OpraHu3MOB 17.01.2024
o4 [Iutanue oprann3MoB 18.01.2024
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenbHas cucTeMa 4eIoBeKa 22.01.2024
56 JlpIxaHue opraHu3MoB 94.01.2024
57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U

YeJIoBeKa 25.01.2024
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

29.01.2024

59 KpoBeHocHas cuctema mo3BOHOUHBIX

’KUBOTHBIX U YEJIOBEKa 31.01.2024
60 Brigenenue y opranu3mMoB 01.02.2024
61 3amuTa y OpraHu3MoB 05.02.2024
62 NMMyHHas cucteMa yenoBeka 07.02.2024
63 PazipakxuMoCTh ¥ peryIisiust y

OpraHU3MOB 08.02.2024
64 I'ymopaibHas perynsius ¥ 9HJI0KPUHHAS

CUCTEMa KUBOTHBIX U YEJIOBEKa 12.02.2024




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

14.02.2024
66 [TooBoe pazMHOKEHUE 15.02.2024
o Metios 19.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 21.02.2024
TOTOBBIX MUKpOIIpenapaTax»
69 WnauBuyanbHOE pa3BUTHE OPTraHU3MOB
— OHTOTEHE3 22.02.2024
20 3akyaJKa OpraHOB U TKaHEU u3
3apOIBIIIEBHIX JIUCTKOB 26.02.2024
Poct u pazBuTHe JKUBOTHBIX.
JlaGopartopHas pabota «BrisBieHHe
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 28.02.2024
MO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaGoparopHas paboTa «CTpoeHI:Ie OpraHoB 0.5 99.02.2024
Pa3sMHOKEHUS BBICIIMX PACTEHUII»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
T€HETUKH KaK HayKH 04.03.2024
OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
74 JlaGopaTtopHnast pabota «,HpOSO(i)I/IJ'IauKaK 0.5 06.03.2024
00BEKT TeHETUICCKUX HCCIICIOBAHMIT
75 3aKOHOMEPHOCTH HacleI0BaHUs 0.5
pU3HAKOB. MOHOTHOpUAHOE 07.03.2024




ckpemuBanue. [IpakTrueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnuBaHus y Apo30duibr"

I{uTonorunueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIUBAHUS 11.03.2024
77 AHanm3upyroniee CKpeuiBaHue.

Hemnonnoe nomuHupOBaHue 13.03.2024

JuruOpuHOE CKpeIuBaHHUE.

[TpakTiueckas pabota «3yuenue
78 0.5

pPe3yIbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS 14.03.2024

y Ip030(HUITBI»
79 [{uTomornyeckrue OCHOBBI JUTHUOPHTHOTO

CKpCITUBaHMS 18.03.2024
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 20.03.2024
81 XpoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 91.03.2024
82 I'enetuka nomna 03.04.2024

r
83 EHOTHIT KaK IIeJIOCTHAsI CUCTeMa 04.04.2024
84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS

pacTeHUH, )KMBOTHBIX U UEJIOBEKa 08.04.2024
85 W3meHunBOCTh NpU3HAKOB. Buibl

W3MEHYHBOCTH 10.04.2024
86 MonudukarmoHHas U3MEHIHMBOCTh 11.04.2024
87 BapuanuoHHbIl pa ¥ BapualmoHHAs 0.5




88

KkpuBas. JlabopaTopHas paborta
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHune BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYHMBOCTE

15.04.2024

17.04.2024

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtamuu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

18.04.2024

90

91

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBieHue U aHaIU3 POJOCIOBHOMN»

0.5

22.04.2024

24.04.2024

92

MeToapl METUITMHCKON T€HETUKHT

25.04.2024

93

94

95

3HadeHue MEIUIIMHCKOM T€HETUKHU B
NpeaoTBpPaAICHUU U JICHCHUU
FeHETUUECKHX 3a00JIeBaHMI YeIOBEKA

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MeTon0B
CEJICKLIUH PACTECHUN»

0.5

0.5

29.04.2024

02.05.2024

06.05.2024

96

JlocTr>KeHMs CeJIeKIMN PACTEHUI 1




*KUBOTHBIX. [IpakTnueckas padora
«ITpuBHBKa pacTeHU»

08.05.2024

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE

97 1
TEHETUYECKUX PECYPCOB 13.05.2024
broTexHoNorns Kak HayKa U OTpaciib
98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5 15.05.2024
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI
99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKOU 1
Ounonorun 16.05.2024
100 XpoMOCOMHasi M TeHHAsI HH)KEHEPHUS 1 20.05.2024
101 Menunuackue OMOTEXHOIOT N 1 99 05.2024
102 PesepsHbiit ypok. [loBTOpenue, 1
0000111eHHEe, CUCTEMATH3AIA 3HAHUH 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BpIsiBIEHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTo
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTalnuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPOIIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! 3konoruu. Jlabopatopnas padora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopnas pabota «BrisiBicHHE 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTanus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CEMSIH PAaCTEHUN K PACCEJICHUIO»

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN YKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emnn

84 VYuenue B. W. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIe)

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHne 110 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
rJ100abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






