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NOACHUTEJIBHAS 3ATIMCKA

IIporpamma no yueGuomy npenmery "Buosorus” (manee - GUONOTHUs) HA YPOBHE CPEIHETO
obuiero obpasoBanus pa3paboTaHa HA OCHOBE ®enepanbHoro 3akona ot 29.12.2012 No 273-d3
«O6 oOpazoBanuu B Poccuiickoi ®enepanun», PrOC COO, Konuenmuu npenogasanmsi
y4eOHoro npeaMera « BHONOTHA» U OCHOBHBIX MOJIOKCHHMIA (enepanbroii paGoueii mporpammbl
BOCIIMTAHHS.

Yuebueiii npeamer «Buonorusy yriayGnéunoro ypoBus wu3ydenust (10-11 kiaccer)
ABIBICTCS. OXHMM W3 KOMIIOHEHTOB HpeAMEeTHOH o6nact «EcTecTBeHHO-HayuHbIe IPEIMETHD).
CornacHo monoxenusm ®I'OC COO poQuiIbHEIE y4eOHbIE MpPEIMETSI, u3y4yaemple Ha
yrilyOlI€HHOM ypOBHE, SBISIOTCSI CIIOCOGOM nuddepentmanun oGyueHus Ha ypoBHe CpeJiHero
obuiero o6pasoBaHus M MPU3BAHBI OGECTICUNTH TIPEEMCTBEHHOCTD MEXJTy OCHOBHBIM OOIIHM,
CPEAHMM OOLIMM, CPeIHUM MPO(PECCHOHATIBHBIM M BBICIIIHM obpasosannem. B 1o e Bpems
KQXX/IbId U3 3TUX yYeOHBIX MPEJIMETOB JIOIDKEH ObIThH OPUEHTUPOBAH HA NPHOPUTETHOE PElICHHE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAKOIINX 3ajia4, CBS3aHHBIX C IpodopHeHTaIHei
00ydJaromuxcss U CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOH O0JIaCTH HAYYHOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEN, MeIUIMHON, OKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM HJIA BOEHHBIM
JIEJIOM.

IIporpamma no yueGuomy npeamery "Buosorus” nast IIPEJICTABJIEHUE O LIEJIH U 3ajauax
u3ydeHHUs y4eOHOro npeamera «buosorusy» Ha yriy6aénnom YPOBHE, ONIpeeisieT 00s13aTeIbHOe
(MHBapUaHTHOE) MPEeJMETHOE COMEPIKAHHE, €ro CTPYKTYPUPOBAHUE IO pas3jeliaM M Temam,
PACIPE/ICTICHUE TI0 KJIACCAM, PEKOMEH/LY €T I0C/IEI0BATEIEHOCT U3y YeHHUS yIeGHOTO mMaTepuasa
C Y4E€TOM MEXKIPEAMETHBIX M BHYTPUIPEJIMETHBIX CBS3eH, JTOFHKH yueOHOro rmporecca,
BO3PAaCTHBIX 0coOeHHOCTeH oOyuaroimxcs. B nporpamme mo Guonornu peain30BaH MPUHIIKIL
IPEEMCTBCHHOCTH € HM3y4YCHHEM OHWOJIOTHM Ha YPOBHE OCHOBHOTO OOLIEro oOpa3zoBanwus,
Onaroiaps —4eMy —mpocMaTpuUBAaeTCS — HAIpAaBICHHOCTh  Ha HOCICIYIOIEEe  pa3BUTHE
OHOJIOTMYECKMX —3HAHMH, OPHEHTHPOBAHHBIX HA (hopmupoBaHHE  ecTeCTBEHHO-HAYYHOTO
MHPOBO33PEHHS, IKONOrHYECKOrO MBILICHHS, NPE/ICTABICHHH O 30pPOBOM 0Gpase KU3HH, HA
BOCITUTAaHHE OEPEXHOTO OTHOLICHHSI K OKPYIKAOLIEH NpUPO/IHOH cpene. B mporpamme 1o
OMOJIOrMH TaKKe IMOKA3aHBI BO3MOMKHOCTH Y4eGHOTO npeamera «buonorusty B peanmzarmu
TpeboBanuii PI'OC COO k niuaHupyeMbiM JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesynprataM oOydyeHus u B (OPMUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-I103HABATEILHOM
ACSATENLHOCTH O0YYarOMXCs 10 OCBOCHHIO COJEPIKAHHMS GHOTOIHYECKOro oOpazoBaHusi Ha
YPOBHE CpeJIHEro o01mero oopazoBaHusi.

YueOublii npenver «Bronorus» Ha ypoBHE cpeaHero oGmero 00pa3oBaHusl 3aBepiIaeT
Ouonoruyeckoe o6pa3oBaHue B IMIKOJIE U OPUEHTHPOBAH Ha pacCUIMPEHUE U yriiyOiieHue 3HaHui
o0yvarommxcss O JKUBOM HPUPOJIE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOM OUOJIOrUH,
SMOpPHOJIOrMH ¥ GHONIOTHH Pa3BUTHS, T€HETHKH, CeJEKIHH, OHOTEXHOJIOTHH, BOIIOMHOHHOTO
YUYEHHS ¥ DKOJIOTHH.

Wsyuenne yueGuoro npeamera «Buomorus» Ha YIJIyOJICHHOM YPOBHE OPHEHTHPOBAHO Ha
TMOJIrOTOBKY 00YYaromMXCsl K IOCIEAYIOMEMY MONYYCHHIO GHOTOrHUECKOro obpazoBanus B
By3ax M OpraHM3alUsX CPEJHEro mpodeccnonatbHoro obpazosanus. OCHOBY ero coJlepKaHus
COCTABIISCT CHCTEMa OMONOrMYECKMX 3HAHMIA, MOJYYEHHBIX NPH H3yYeHHH o0yyarormumucs
COOTBETCTBYIOIIMX CHCTEMATHYECKHX Pa3/IelloB OHOJIOIMH Ha YPOBHE OCHOBHOIO OOLIEro
obpaszoBanusi, B 1011 knaccax stu 3nanus ToJy4aioT passurue. Tak, paciunpensl u yriyGieHs
OHOJIOTUYECKHNE 3HAHUS O PACTEHMSX, JKHBOTHBIX, rpubax, OaKTepHsX, OpraHH3Me YesoBeKa,
00IMX 3aKOHOMEPHOCTSX JKH3HH, JOMOJHUTENLHO BKIFOUEHEI OMOJIOTUYeCKHe CBEICHUS



NPUKIIaZHOTO ¥ TIOMCKOBOTO XapaKTepa, KOTOPBIE MOKHO HCIOJIb30BAThH KAaK OPUEHTUPHI IS
nocyeytomero Beioopa npopeccun. BosmoxkHa Takke WHTErpamusi GHONOTHUYECKHX 3HAHUIL ¢
COOTBETCTBYIOIIMUMH 3HAHUSMHU, ITOJIyYCHHBIMU OOYYArOIUMHUCS IPH U3YYeHUH DU3UKH, XUMHUH,
reorpauu ¥ MaTeMaTUKH.

Crpykrypa mnporpammel 1o yuebHOMy mnpeamery "Buosnorms" oTpaxkaer cHcTeMHO-
YPOBHEBbIH ¥ SBOJIOLNUOHHbIA TOAXO/BI K M3ydeHuio Guosoruu. COrNacHo MM, H3y4aioTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapakTepHbie JUISl JKMBBIX CHCTEM PA3HOTO YPOBHS OpraHu3allii,
OBOJIIOLMM  OPraHUYECKOro Mupa Ha 3emile, COXpaHEHHs OHOJOTHYECKOro pasHooOpasms
mnaHetsl. Tak, B 10 kmacce M3ydaroTcsi OCHOBBI MOJEKYJISIPHOM M KIETOYHOW GHOJIOTHHL
SMOPHOIOTUM ¥ OMONIOTHH PA3BUTHS, FEHETUKU M CENEKINH, OHOTEXHOJIOTHH ¥ CHHTETHUYECKOM
Onosoruy, aKTyalu3sHpyIOTCs 3HAHHs OOYYalOIMXCS 10 OOTAHUKE, 300J0TMH, AHATOMUIM.
(usmonoruu yenoseka. B 11 kimacce H3y4aroTcs 9BOMOMMOHHOE YYEHHE, OCHOBBI AKOJOIHH U
yueHue o 6uocdepe.

VueOubiii npeamer «BHONOTHS» TNpPH3BaH 0OECHEYHTH OCBOEHHE 00y UaIOIUMHCSI
OMOIIOrMYeCKMX TEOpHH ¥ 3aKOHOB, HJICH, NPMHIMIOB M IPABHJ, JIEKANHMX B OCHOBE
COBPEMEHHOM €CTECTBCHHO-HAYYHOH KapTHUHBI MMPA, 3HAHWH O CTPOEHMH, MHOTOOOPAasHH |
OCOOCHHOCTSX KJIETKH, OpraHH3Ma, MOITyJISIUK, OWOIEHO03a, SKOCHCTEMbI, O BBIIAIOMIIXCS
Hay4YHbIX JNOCTH)KCHHUSIX, COBPEMEHHBIX HCCIICAOBAHUAX B OHOJIOTMH, HMPHKIAJHBIX acleKTax
Ouosnornyeckux 3HaHmid. JUIsi pa3BUTHS M HOJ/IEp/KaHKs HHTEpeca o0ydaromuxcst K OHOJIOruu
Hapsily CO 3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOIO MaTepHalia B COAEPKaHUM IPOrPAMMBI IO
OMONIOTHM IIPEyCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHHUS M pa3BUTHsL TOH WJIM HHOU
00J1acTi GMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHHE BaKHEHIIMX
OMOJIOTMUYECKHX U DKOJIIOTHUYECKUX TIPOOIIEM.

Lenb usyuyenus yueGnoro mpenmera «buosords» Ha yriay6iEHHOM YPOBHE — OBJajieHHe
O0yYarOIMMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIHOHAIBHON OPraHM3aliyi JKUBBIX CHCTEM
PasHOro paHra U NPHOOPETEHUE YMEHUH HCTIONB30BATh 3TU 3HAHKS B OPMHUPOBAHMH HHTEpECa
K ONpeAeNEHHON 001acTH NPOPECCUOHAIBHON JIEATETHLHOCTH, CBA3aHHONW ¢ OHOJIOTHEN, MM K
BBIOOPY Y4eOHOTO 3aBeJIeHHS ISl IPOOJDKEHHSI OHOJIOTHYECKOTO 0OPA30BaHHSI.

Jloctikenue nenu uzydenus yuyeOHoro npeamera « Buonorus» Ha yriayGIaéHHOM ypoBHE
obecreunBaeTcst peleHneM ClIeIyIONMX 3a/1au:

OCBOEHHME  OOy4YalOIIMMHCS CHCTEMBbI  OHOJIOTMYECKMX 3HAHHH: 00  OCHOBHBIX
OHOJIOTMYECKMX TEOPHUSX, KOHIENMIMIX, I'MIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IIPAaBHJIAX,
COCTAaBJIAIONIMX ~ COBPEMEHHYIO — €CTECTBEHHO-HAYy4YHYIO KapTHHY MHpPA; O CTPOECHHH,
MHOT000pa3uu 1 0COOEHHOCTAX OHOTOIMYECKUX CHCTEM (KJIETKA, OPraHU3M, IOIYJISIUS, BUJI,
Ouoreonenos, Guocdepa); 0 BBIIAIOMIMXCS OTKPBHITHAX W COBPEMEHHBIX HCCIICOBAHHAX B
OMOJIOTHH;

O3HAKOMJICHHE ~ OOy4alolMXcsi ¢ METOJaMM  [O3HAHHMS  JKMBOH  IIPHPOJIBI:
HCCIIEIOBATEIbCKUMU METOIaMK OMOJIOTMYECKHX HAyK (MOJIEKYISPHOM M KJI€TOUHOH OHONorny,
SMOPHOJIOTHH U OHOJIOTUH PA3BUTHUSI, TEHETHKMA U CEJIEKIMU, OMOTEXHOJIOTHH M CHHTETHYECKON
OMOJIOTHH,  MAICOHTONOTHH,  OKOJOTHH); ' METOJaMH  CaMOCTOSTENHHOTO — IIPOBEICHHS
OuosorMYecKkuXx HMccieioBaHuil B abopaTopud W B mpupone (HaGIIONEHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJICTIUPOBAHHE);

OBJAJICHAE O0YYAIOMUMHCS YMEHHAMH: CaMOCTOSITENILHO HAXOIWTh, AHAM3HPOBATH |
HCIIOJIb30BATh OUOJIOTHYECKYIO HH(DOPMAIIUIO; TTOJIb30BATHCS GUOJIOTMYECKON TEPMUHOIOTHEH 1
CHMBOJIMKOW,  yCTAHaBIMBaTh CBs3b MEXKIy pa3sBHUTHEM OHOJOTMM M COIMAIBHO-
OKOHOMHUYECCKUMH M DKOJIOTUYECKMMH IpOOJIeMaMi YeJIOBEYECTBA; OLIEHUBATH TIOCIIEICTBUS



CBOGH JIEATENBHOCTH 10 OTHOIIEHMIO K OKPY)KAIOIIEeH MPUPOIHON cpeje, COOCTBEHHOMY
3/0POBBIO W 3[I0POBBIO  OKPYXAlOILMX JOfIeH; 0GOCHOBBIBATH W  COOMIONATH  Mepbl
NpoQUIaKTUKY MH(EKIMOHHEIX 3a007IeBAHUMH, NPaBUIIA TIOBEIEHHS B IIPUPOJE U OOECTICUeHHSs
0€30I1aCHOCTH COOCTBEHHOM JKU3HENESATETHLHOCTH B YPE3BBIYANHBIX CHUTYAIHSX IPUPOTHOTO U
TEXHOICHHOIO XapaKTepa; XapaKTepu3oBaTh COBPEMEHHBIC HAy4YHbIC OTKPBITHS B 00JACTH
Ouosoruu;

pa3BUTHE y OOYYAIOLUXCS MHTEIUIEKTYATBHBIX H TBOPYECKHX CIIOCOOHOCTEH B Iporecce
3HaKOMCTBA C BBIAIOMIMMHUCS OTKPBITUSIMH M COBPEMEHHBLIMM HCCIIEJOBAHHUSIMU B OHOJIOIHU.
pemaeMbIMi €10 IpOOIeMaMy, METOJO0JIOIHEH GHONOIHIECKOro HMCCIEI0BAHMS, TIPOBEIACHHUS
OKCIEPUMEHTAILHBIX — MCCICIOBAHHM, pEIICHUs OHOJOTHYECKHX 3a/a4, MOCTHPOBAHHS
OHOIOrHYECKUX 0OBEKTOB U ITPOLIECCOB;

BOCIUTAHUE y OOYYAKOUMXCS IIEHHOCTHOTO OTHOIUEHHUS K JKMBOH IPHPOJE B LEJIOM M K
OTJACIBHBIM €€ O00BeKTaM M SBICHHSAM; (OPMUPOBAHUE DKOJOTMYECKOM, TI'eHETHYECKOi
rPaMOTHOCTH, OOUIeH KyJIbTypbl MOBEICHUS B IPUPOJIE; MHTEIPAIHH €CTECTBEHHO-HAY YHbIX
3HAHUU;

NpHOOpeTeHHE 00y YAIOIMMHUCS KOMIETEHTHOCTH B PAIMOHAIEHOM IIPHPOIOOIB30BAHUHI
(cobmofieHre MpaBuJl TIOBEJCHMS B TIPHPOJE, OXPAHBI BHIOB, SKOCHCTEM, ouocheps),
COXPAaHEHMH COOCTBEHHOIO 3/I0POBbsSl M 3/0POBBSi OKPYXKAIOUMX JHofel (coGmoneHus: mMep
npoQunakTuky  3a0oneBaHMH,  obecleueHHe  OE30NMACHOCTH — KU3HEIEATEIBHOCTH B
YPE3BBIYANHBIX CHTYallUsIX IPUPOIHOTO U TEXHOIEHHOTO XapaKkTepa) Ha OCHOBE MCIIONb30BAHHS
OHONIOrMYeCKUX 3HAHUM ¥ YMEHUI B IOBCEHEBHON JKU3HU,

CO3JIaHU€ yCIOBUM Ul OCO3HAHHOIO BHIOOpAa OOYYAIOIMMMMCS —WHAMBHIYATBHOMN
00pa3oBaTelbHOH  TPaeKTOPUH, CHOCOGCTBYIONIEH NOCIENYIONEeMy — MPOdecCHOHATbHOMY
CaMOOIPE/ICICHNIO, B COOTBETCTBUM C WHJMBHIyaIbHBIMH HHTEPECAMH M IOTPEOHOCTSIMH
peruona.

OO6miee 4uCIIO 4acoB, OTBEJECHHLIX HA H3y4YeHHE OMOJIOIMM HA YIIyOJIEHHOM ypOBHE
cpenHero oduiero obpasoBanus, coctapiser 204 waca: B 10 kmacce — 102 waca (3 uwaca B
Heznemo), B 11 xiacce — 102 yaca (3 yaca B Heneo).

Ot0op  OpraHu3alMOHHBIX ~ (OPM, METONOB M  CPEACTB  OOYYECHHS  OUOJIOrHH
OCYIIECTBIISCTCS C y4ETOM CIEUU(UKH €r0 CONEPIKAHKS ¥ HAINPABIEHHOCTH HA MPOJIOIKEHHE
Ouosoruyeckoro 00pa3oBaHMsI B OPraHH3ALMSAX CPEJHErO NPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHHsL.

OOsi3aTebHBIM yCIIOBHEM TIPH O0YYEHHH OHOJOTHM Ha yIJTyGIEHHOM YPOBHE SIBIISETCS
NpoBeieHHe JabOpaTOpHBIX M NpPaKTHYeCKHX pabor. Tawke ydacTHe oOydarommxcs B
BBIIOJIHEHMH ~ IPOEKTHBIX M y4eOHO-MCCIIENOBATENLCKUX — paboT, TeMaTHKa KOTOPHIX
ONPENETIACTCS YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTePUATbHO-TEXHHYECKMX PECYPCOB M
MECTHBIX TIPUPOHBIX YCIIOBUH.



COJAEPXAHUE OBYYEHUSA

10 KJIACC

Cozepxkatne  mporpaMMbl, — BBIICNCHHOE — KYPCUBOM, HE BXOIUT B  HPOBEPKY
rocy1apcTBEHHOM uToroBoi arrecraruu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemennas Guonorusi — KoMIIeKCHasi Hayka. Kparkas MCTOpHS pa3BHTHSI OHOJIOTHH.
buonornyeckne Hayku u u3yyaemple MMH HpoOiembl. DyHIaMeHTATbHBIE, NPHKIAIHBIE H
ITOMCKOBBIE HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3Havenne OUONOTMH B (OPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUHOH KapTHHBI
mupa. [lpodeccun, cpsazannpie ¢ Ouosormeil. 3HadeHwe OHONOTMM B  IPAKTHYECKOI
JICATEIbHOCTH  YeJIOBEKa: MEJHIMHE, CEIIbCKOM XO34HCTBE, IMPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBI.

JeMoHCcTpanuu

Hoprpersi: Apucrotens, Teodpact, K. JIunneit, XK. B. Jlamapk, Y. Jlapsun, V. Iapseii, .
Mennens, B. W. Bepuanckwuii, W. II. IlaBnos, U. Y. Meunuxos, H. W. Basuiios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, @. Kpux, /1. K. benses.

Tabmuaner u cxemsr: «CBsi3b OHOIOTHH ¢ JPYrUME HayKammy, «CHCTEMa GHOJOrHYECKHIX
HAYK».

Tema 2. ’)KuBble cucTeMbl M MX U3yYeHHE

JKuBple cHCTEMBI KaK IpeaMeT U3yueHus Onosoruu. CBOMCTBA JKUBBIX CHCTEM: €IMHCTBO
XUMHYECKOI0 COCTaBa, IUCKPETHOCTh M IIEJOCTHOCTB, CIIOXKHOCTH H  yIOPSIOYEHHOCTH
CTPYKTYPBI, ~ OTKPBITOCTH, ~ CAMOOPraHU3alMsl, CAMOBOCIPOU3BEICHUE,  Pa3Ipa)kKUMOCTh,
HU3MEHYUBOCTH, POCT M pa3BUTHE.

YPOBHM OpraHM3alM¥ O KUBBIX CHCTEM: MOJIEKYJISPHBIA, KIETOUHBIH, TKaHEBBIN,
OpraHU3MEHHBIH, HOIY JISIITMOHHO-BU/IOBOM, HKOCUCTEMHBIN (OuoreonenoTHYECKHiA),
Ouocdepnprii. IIporeccsl, TPOUCXOAAIIME B JKUBBIX chcTeMaX. OCHOBHBIE NMPH3HAKH JKUBOTO.
Kuzup kak popma cymecTBoBanus MaTepun. Hayku, u3ydaromue uBble CHCTEMbI HA Pa3HBIX
YPOBHSIX OpraHU3aIliH.

WM3yuenue xuBbIx cucteM. MeTojbl Onosoruueckoil nayku. HaGmonenue, usmepenue,
OKCIIEPUMEHT, CHCTeMaTH3alys, MeTaaHauu3. [loHsTHE O 3aBUCHMMOI M  HE3aBUCHUMOM
nepemenHo. [lnanuposanue oskcnepumenta. IlocranoBka u mpoBepka rumotes. Hyrepas
runoresa. [lonsrue BEIOOPKU U €€ 10CTOBEPHOCTH. Pa36Gpoc B Gronoruyeckux ganupix. Omnenka
JAOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTAaTOB. IIpUuMHbEI HCKaXEHUs Pe3yJIbTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATHCTHYECKOTO TECTA.

JdemMoncTpanumn

Tabmuuer m cxembl: «OCHOBHBIE NpPU3HAKKA KHM3HKMY», «BHONOrMYyeckue cucTembiy,
«Cpo¥icTBa KUBOH MaTepun», « Y pOBHH OpPraHU3alMi KUBOU IPUPOIBD, « CTPOEHUE KUBOTHOI
Knerku», «Tkanu  KMBOTHBIX», «CHCTEMBI ~ OPraHOB  YEJNOBEYECKOIO  OpraHM3May,
«buoreonenos», «buochepay, «MeTo bl H3yUEHUS HKUBOU IPUPOIBI».

OGopy noBanue: 1abopaTopHoe 060pyJOBaHUE JUIS IPOBEICHHUSI HAOIIOIEHHUI, H3MEPEHMU,
9KCIEPUMEHTOB.

IlpakTuueckas pabdora «lMcnonb3oBaHue paziUYHBIX METOJOB TPHU U3YUYEHHH HKUBBIX
CUCTEMY.

Tema 3. buosiorust KjaeTkn



Kinerka — cTpykTypHO-(QyHKIMOHAIbHAS EJMHULA JKUBOTO. VICTOPUSI OTKPBITHS KIETKH.
Paboter P. I'yka, A. Jlepenryka. Knerounas teopust (T. IlIsaun, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOU KJIETOUHOM TEOPHH.

Metoabl  MONCKYISApHOH ¥ KIETOYHOW OMOJIOTHM: MHKPOCKOMHs, Xpomartorpadus,
2EKTPOOPE3, METOA  MEUeHBIX  aToMoB, Ju(pdepeHunanrbHoe  HeHTpUdGyrupoBanue,
KYJIbTABUPOBAHUE KIIETOK. H3yuenue (huxcuposannvix Kiemox. IJEKTPOHHAS MHKPOCKOIHMSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue kiemox.

JleMoHCcTpanuu

Hoptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabmuner u cxembl: «CBETOBOW MHKPOCKOM», «DJIE€KTPOHHBIHA MHUKpOCKOID, «HcTopus
pPa3BUTHUS METOJIOB MUKPOCKOTTHIY .

OGopynoBanue: CBETOBOM MHKPOCKOII, MHKpPOIpEIaparhl PACTUTENBHBIX, JKHBOTHBIX H
OaxTepuasbHBIX KIETOK.

IIpakTnyeckasn pabora «V3yuenue MeToIoB KIIETOUHON Ouonorum (xpomarorpadus,
snekrpodopes, nuddepennnansroe neHTpudyruposanue, I1LIP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH

XUMUYECKUH cOCTaB KIETKH. Makpo-, MHKpO- # yJIbTpaMUKpOdJIeMeHThL. Bosa u eé poib
KaK pacTBOPHUTEIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHMU KIETKH, TEIUIOPETYJISIHH.
MunepasbHble BelecTBa KIETKH, HX OHOJIOTHYeCKast poiib. Pojib KATHOHOB M AHHOHOB B KJIETKE.

Opranuyeckue BemecTBa KIeTKU. brosornyeckue noaumepsl. belku. AMHHOKUCIOTHBIH
cocraB OenkoB. CTpykTyphl OenkoBoif Monexyibsl. IlepBuunas cTpykTypa Geska, MEmTHIHAS
CBsI3b. BTOpHMuHas, TpeTuuHas, 4deTBepTHYHAsE CTPYKTyphl. Jlemaryparms. CBoicCTBA OEJIKOB.
Knaccudukanus Genkon. buonoruueckue Qpynkimn 6enkos. [lpuonut.

YraeBoabl. Monocaxapu/sl, AMcaxapy/bl, OJUTOCaxapubl M Iojucaxapuapl. OOimii
IJIaH CTPOEHUS! W (PU3MKO-XUMHUYECKHE CBOMCTBA YIIEBOJOB. buonornueckue QyHKIMH
yTJIEBOJIOB.

Jlumuper.  T'mapodunsHO-rUApOdOOHBIE  cBOMicTBa.  Kiaccupukanmus — JHUIHAIOB.
Tpurnuuepus, Gocdomunuasl, BOCKH, cTepou/ibl. buonoruyeckue Gpyukimu mununos. Obmume
CBOMCTBA OMOJIOTMUECKHX MEMOpaH — TEKy4YeCTh, CIOCOOHOCTH K CAMO3aMBIKAHHIO,
HOJIyTIPOHUIIAEMOCTb. '

Hyxneunosrsie kucnotel. JIHK n PHK. Crpoenne HykienHOBBIX KucaoT. HykieoTusl.
[punuun xommiementapnoctu. I[lpasuno Yapradda. Crpykrypa JIHK — nBoiinas crmpais.
Mecronaxoxaenue u 6uonorndeckue ¢pyukiun JJHK. Buast PHK. ®@ynkiuu PHK B kietke.

Crpoenune monexynsl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. Buonornyeckue
Gynximu  AT®. BoccraHoBneHHbIe TepeHOCUMKH, WX GYHKIME B KiIeTke. Jlpyeue
HYKIIe03uOmpugpocghamot (HT®D). CexBenupoBanue  JIHK. Memoowr  eenomuru,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosorusi: OMOXUMHYECKHE U OHOPHU3MUYECKUE HUCCIENOBAHMS COCTaBa H
IPOCTPAHCTBEHHOM  CTPYKTYpbl OMOMOJIEKYJl. Mooenupoganue cmpykmypol u  (yuxyuil
buomonexyn u ux komniexcos. Komnviomepnulii Ousaiin u opeanudeckuii cunmes GUOMOoNeKYL U
UX HenpupoOHbIX AHANLO208.

JleMoHCTpanun

[Toprpersr: JI. ITommnr, Jlx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankimn, ®@. Courep, C.
[Ipy3unep.

Juarpammer:  «PacnpeneneHne XMMHYECKHX OJICMEHTOB B  HEKHBOW  IPUPOJIEY,
«PacnpesienneHre XUMUYIECKUX HJIEMEHTOB B JKUBOU TIPUPOJIEN.



Tabmuuer u cxemsr: «Ilepropnyeckas TabIUIA XUMHUECKUX 9JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl  BOZBD), «Bemecrsa B coctae oprausmos», «CTpoeHHE MONEKYIbI GelKay.
«CrpykTyphl 0enKoBOi MoseKyb», «CTpoeHue MOJIEKYJ YI7IeBOIOB», «CTpoeHHe MOJeKyl
0By, «HykinenHoBbie KucnoTs, « CTpoerne Moekyssl ATy,

OGopyroBanue: XUMUUECKast IOCyY 14 U 000pyI0BaHHE.

JlabopaTopnas padora «O6HapykeHue GEIKOB C TIOMOMIBIO KAYECTBEHHBIX peaxkuuiiy.

JlaGopaTopnas paGora «VccnenoBanue HYKIEMHOBBIX KHCJIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHkuuu KieTku

Tunel K1eTok: syKapHoTHYecKask M IPOKAPHOTHYECKAS. CTpyKTypHO-()yHKIIHOHATBHBIE
o0pa3oBaHMsI KJIIETKH.

Crpoenne npokapuoTHyeckod kieTkd. Kieroumas crenka OakTepuit u  apxei.
OcobennocTu cTpoenus retepoTpodHOll U aBTOTPOdGHOM POKAPHOTUYECKUX KIIETOK. MecTo u
POJIb IIPOKApUOT B OUOIIEHO3aX.

Crpoenne u (DyHKIHOHHPOBAHKE SYKAPHOTHUYECKOH KieTkH. Ilna3Marnyeckas MeMOpaHa
(mnasmanemma). CTpyKTypa IUIa3MaTHyecKoi  MeMOpaHsL. Tpancmopr Bemects  uepes
IIa3MaTHYECKYI0 MeMOpaHy: naccuBHBIN (mudysus, obieryéunas b dy3us), aKTHBHBIH
(IepBUYHBIA U BTOPHYHBIN aKTUBHBIA TPaHCHOPT). [Tomynponunaemocts MemGpanbl. PaGora
HaTPUH-KaJIMEBOTO HAcOoca. DHIOLMUTO3: MMHOLKUTO3, ParouTo3. DK30muTo3. Kiietounas cTenka.
CrpykTypa u QyHKIHH KI€TOYHON CTEHKH PACTEHHIA, IPHOOB.

Huronnasma. Llutozons. Ilutockener. JIBHIKEHHE LUTOIIIA3MEL OpraHou/il  KJIETKH.
OnHomMeMOpaHHBIE OpraHOMIbI KIETKH: SHIOIUIA3MATHUECKas CETh (OIIC), ammapat I'onbmku,
JIM30COMBI, MX CTpoeHHe U (yHKIuH. B3aumMocsssh 01HOMEMOPaHHBIX OPraHOMIOB KICTKH.
CrpoeHne rpaHyJSIDHOrO peTHKYIyMa. Mexanusm nanpaeienus 6enkos ¢ OIIC. Cunres
pacTBOpUMBIX  OesnkoB.  CHHTE3  KJICTOUHBIX ~ MeMOpaH. | JajKuid (arpanyJisipHBIii )
SH/IOIIa3MATHYECKHH peTHKyiyM. CekperopHast (yHKims anmapara [ 0JbmKH. Moougpurayus
benros 6 annapame I'onvoocu. Copmuposka 6enxos ¢ annapame I'onvdoicu. Tpancnopr Bemects
B KJIeTke. Bakyoumn pacturensubix kinetok. Kiterounsiit cok. Typrop.

IlosyaBTOHOMHBIE OpPraHOM/IBI KIETKH: MHTOXOHJPHH, IUIACTH/IbL. IIpoucxooicoenue
mumoxonopuu u nracmuo. Cumbuozenes (K.C. Mepesickosckuii, JI. Mapaeynuc). Crpoenue u
(yukuuu  MuTOXOHAPHE W mmactun. IlepBuumsbie, BTOPHYHBIE M CJIOXHBIE TUIACTH/IbI
(orocuntesupyromux sykapror. XIJIOPOIIACTBI, XPOMOILIACTBI, JIEHKOMIACTE  BBICIIMX
pacTeHui.

HememOpautbie opranoussr kinerku Ctpoenue u GyHKIMH HeMeMOPaHHBIX OpPraHOUIOB
K1neTku.  Pubocomsr.  Ilpomescymounvie  unavenmor.  MuxpodunaMenTs..  Axmunosuie
Mukpogpunamenmol. MBIIICUYHbIE KIETKH. AKMUHOGbIC KOMNOHEHMbL HEMbIUECYHBIX KICMOK.
Mukpotpy6ouku. Krertounsiii uentp. CTpoeHHe W JBMIKEHHE KI'YTHKOB U PECHHYEK.
Mukporpy6ouky nuTommasMel. LlenTpuons. ek, accoyuuposannvie ¢ MUKpouramenmamu u
muxpompybouxamu. Momopnwvie benxu.

Anpo. OGonouka sjpa, XpoMaTHH, KapHOILUIA3Ma, S/PHIIKH, UX CTPOCHHE W byHKIUH.
Anepusiii OenkoBbiid MaTpukc. IIpoCTpaHCTBEHHOE PACTIONOXKEHHE XPOMOCOM B uHTepha3zHOM
anpe. Jyxpomamur u 2emepoxpomamun. Belkn XpomaTtMHa — THCTOHBL J{unamuxa S0epHoll
obonouxu 6 mumose. Hoepuwiii mpancnopm.

Krnerounbie  Bkmouenns.  CpaBHHTENbHAS — XapaKTEPHCTHKA  KJIETOK YKapuoT
(pacTUTENBHOM, )KUBOTHOM, IPHOHOI).

JemMoHcTpanuu



[Toprpetsr: K.C. Mepexkosckuii, JI. Maprymc.

Tabmuner u cxemer: «CrTpoeHue sykapHOTHUeCKOM KieTKh», «CTpoeHHe >KHBOTHOM
KieTkn», « CTpoeHne pacTUTENIbHON KiieTkn», « CTpoeHne MUTOXOHAPHIY, «SIapo», «CtpoeHne
IIPOKAPUOTUYECKOU KIICTKM.

OO6opyioBaHKE: CBETOBOM MHMKPOCKOI, MHKPOIpenaparbl pPACTUTENbHbBIX, JKUBOTHBIX
KJIETOK, MUKpOIIpenapaThl OakTepuaaibHbIX KIETOK.

JlaGoparopuasi pabora «M3ydyeHue cTpoeHus KJIETOK pa3iHYHBIX OPraHH3MOBY.

IlpaxTyeckasn pabora «/3yuyeHne cBOUCTB KICTOUHOM MEMOPAHBI».

JlaGopaTopnasi pabora «VccienoBanye IIa3MOIN3a U JICTUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKaxX».

IlpakTuyeckas padora «/3yyenue IBIKEHUS UTOILUIA3MBI B PACTUTENTLHBIX KIIETKAX)Y .

Tema 6. O6men BemecTB U NpeBpamIeHne YHEPTHH B KJIETKe

ACCUMMIIALIMS U JTUCCUMUIISILUS — JIBE CTOPOHBI MeTaboiu3Ma. Tumsl oOMeHa BElecTs:
aBTOTPOGHBIA 1M reTepoTpodHbifl. YuactMe KHCIOpoma B OOMEHHBIX — IPOIECCaX.
OHepreTuyeckoe obecrnedeHue KIeTKH: mnpeppamenne AT® B 0OMEHHBIX mpoleccax.
DepMeHTaTUBHBIA XapaKTep peakuuil KIeToyHoro meraboimsma. MepMEHTBI, MX CTPOCHHE,
cBoiicTBa M MexaHusM jelcTBus. KopepmenTol. Ominums (EpMEHTOB OT HEOPraHMYecKHX
Karajau3atopoB.  beiku-akTUBaTopel M O€JNKM-MHTHOMTOPBL.  3aBHCHMOCTH  CKOPOCTH
(epMEeHTaTUBHBIX pEeaKIUii OT pa3IuIHBIX (PaKTOPOB.

ITepBruHbIi CHHTE3 OpraHMYECKMX BEIIECTB B KieTke. MOTOCHHTE3. AHOKCUCeHHbLI U
oKcuzennvlli  (pomocunmes 'y oaxmepuii. Ceemocobupaiowue nuUeMeHMbl U NUSMEHMbL
peakyuonno2o yenumpa. Ponb XxnopomiactoB B mporecce Gorocuntesa. CBeToBas M TEeMHOBas
daser. Pomoowvixanue, Cs, Cy u CAM-munvi pomocunmesa. TIpogxyKTUBHOCTL (OTOCHHTE3A.
Biusinue paznugneix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

Xemocuntes.  PasHooOpasue — OpraHM3MOB-X€MOCHHTETHKOB:  HUTPHQHIMPYIONHE
OakTepuw, xKene300aKTepun, cepobakTepHu, BOJAOPO(HbIE GaKTepuH. 3HAUEHHE XeMOCHHTE3a.

Anas>poOnble opranu3Mbl. Bunsl 6poskenus. TIpogyKThl OPOKEHUS M UX HCIIOIb30BAHHE
YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI OHOTEXHOJIOTHMHM W BO30YIHTEINH
Oomne3nei.

AdpoGHBIE OpraHM3MBI. JTarbl SHEPreTHYECKOro obmeHa. IloAroTOBHUTENBbHBIH HTall.
I'nukonm3 — 6eCcKUCIOPOIHOE pacIeIIEHHE TIFOKO3EI.

buosnoruyeckoe okuciaeHue, WM KICTOYHOE JbIXaHue. Pojib MUTOXOHIPHI B mpoleccax
Ouostoruyeckoro oxucienus. Iluximdeckue peakuun. OKUcIUTENBHOE (HOCHOPHIHPOBAHHE.
Onepeus membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonnoii ATD-
cunmasel.  IlpeumyinecTBa a’poOHOrO IyTH OOMEHa BEHIECTB MEpe]  aHadPOOHBIM.
D¢ (HeKTUBHOCT SHEPTETUYECKOTO OOMEHA.

JdemoncTpanuu

IToprpetsr: Jlx. [puctim, K. A. Tumupszes, C. H. Bunorpazckuii, B. A. Durensrapar, I1.
Mutyenn, I'. A. 3aBap3uH.

Tabmunpr 1 cxembr: «DoTocuHTE3», «DHepreTHueckuii o6men», «BuocuuTes Genkay,
«Crpoenue pepmeHTay, « XEeMOCHHTES).

O6opynoBaHue: CBETOBOH MHKPOCKOII, 000PYI0OBAHHE ISl IIPUTOTOBJIEHHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOTIPENapaTos.

JlaGopaTopnas pabGora «l3yueHue KaTaJUTHYECKOW AKTUBHOCTH (EPMEHTOB (Ha
[IpUMEpE aMUTIa3bl WU KaTallasbl)y.



JlaGopatopuas paGora «Msyuenwe (epMEeHTATHBHOrO paciieIUIeHHs HepOKCHa
BOJIOPOJIa B PACTUTEBHBIX M JKUBOTHBIX KIETKAXY.

JlaGoparopnas pabora «CpaBHEeHHE IIPOIECCOB (OTOCHHTE3A U XEMOCHHTE3AY.

JlaGopaTopuasi paboTa «CpaBHEeHHE ITPOIECCOB OPOKEHHS U JIBIXAHUS.

Tema 7. HacaencrBenHasi HH(popMAaNus u peaausanus eé B KJIeTKe

Peakunu Matpuynoro cuntesa. IIpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIHUAX MATPHYHOTO
cunte3a. Peanmmsanus HacnencTBeHHOW wuHGpoOpManuu. ['eHeTHYeCKMH KO/, €ro CBOWCTBA.
Tpauckpunuus — marpuanbiii cuares PHK. TIpuHImns! TpaHcKpUnuum: KOMIUIEMEHTAPHOCTD,
AHTHUNAPAIUICIIBHOCT, aCUMMETPUYIHOCTh. Cospesanue mampuunwvix PHK 6 sykapuomuueckoi
knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yuactue tpancnoptaeix PHK B 6GuocunTtese 6Genka. Vemopus
Ouocunresa Oenka. Koguposanue amurokucior. Poib pubocom B GuocuuTese Gerka.

Cospemennvie npedcmasienus o cmpoenuu 2enos. Opranusanys reHoMa y MpoKaphoT K
9yKapuoT. Perymsums akTMBHOCTH I'€HOB Yy mpokapuoT. ['mmore3a omepona (®. XKaxo6, XK.
Mano). Monrexyrsapneie mexanusmvl sKcnpeccuu 2enog y gykapuom. Poav xpomamuna 6
pezynayuu pabomel 2enos. Perysiyst OOMEHHBIX TPOIECCOB B KieTke. KieTounsiii romeocTas.

Bupycel — HekneTounbie GOpMbl )KU3HH U 00aUraTHble napa3utbl. CTpPOEHHE IPOCTHIX H
CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusmennwviii yukn JIHK-cooepocaujux
supycos, PHK-cooepocawux supycos, baxmepuoghazos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycnele 3a0oneBanus 4wenoBeka, IKHBOTHbBIX, pactenmii. CITUJ], COVID-19,
COLIMAJIbHBIC U MEIUIUHCKUE TIPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 601vuux maccusos («bigdata») cmpyxmyphvix
buonozuueckux Oannvix. Hanomexnonozuu 6 6Guonoeuu u meduyune. IIpozpammupyemvie
@ynxyuu 6eaxos. Cnocobvl 00cmasKu iekapeme.

JdemoncTpannu

[Toptpetsr: H. K. Konbros, /I. . UBaHOBCKUIA.

Tabmuuer u  cxembr: «buocuntes Genkay, «l'eHermyeckuit kom», «BHpychy,
«baxTepuodarny.

IIpakTu4yeckas padora « Co3nanue MOJEIH BHPyCay.

Tema 8. JKuzHeHHBINH UK KJIETKH

Knerounpnii 1mumki, ero mepuonbl M peryisinusi. Mutepdaza m muto3. OcobeHHOCTH
IPOIECCOB, MpoTeKaomux B uurepdase. Iloaroroska kierku k nenenuto. IlpecunTeTHUecKuii
(MTOCTMUTOTHYECKHUH), CHHTETHYECKUH M IMOCTCHHTETHYCCKHH (MPEMUTOTUYECKMI) HEpHOIbI
UHTEpda3bL.

Marpuynbiii  cunres JIHK - perumkamwst.  [pusniuner  perumkamun — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJyKOHCEPBAaTUBHBI  CHHTE3, aHTUIApPa/UICIbHOCTE.  MexaHu3m
permkanmu - JIHK.  Xpomocomer.  Ctpoenme xpomocom. Temomepbl U Tejomepasa.
XpoMOCOMHBIN HabOp KJIETKM — KapuOTHI. JIMIUIOMIHBIA W TalyiouAHbIA HAGOPhI XPOMOCOM.
I"'omonoruunsie xpoMocoMsl. [1010BbIE XPOMOCOMBI.

Henenue xnerkn — muto3. CTagMu MHUTO3a M HPOUCXOMSINNE B HHUX MPOLECCHL. THIIBI
muTo3a. Kapuokunes u murokunes. buosiornueckoe 3HaueHue MUTO34.

Perynsuuss MMTOTHYECKOrO LHMKIA KIeTKH. [Iporpammmupyemas kierounas rubeinb —
aroImTo3.



Kierounoe s11po, XpoMocombl, GyHKIHOHANBHAS TeHOMUKA. Mexanusmol nponugpepayuu,
ougppepenyuposku, cmapenus u 2ubenu knemok. «Lugposas kiemxay — buoungopmamuyecrue
MoOenu PYHKYUOHUPOBAHUSL KILEMKIL.

JlemoncTpanuu

Tabmuupr u cxemer: «Ku3HEHHBIH MK KieTKu», «Muto3», «CTpoeHue XpPOMOCOMY,
«Permmkanus JTHK».

ObGopynoBanue: cBETOBOH MHKPOCKOI, MHKpompenaparsi: « MUTO3 B KIeTKax KOperiKa
JTyKay.

JlaGopatopnas pabora «/3yueHne XpoMOCOM Ha FOTOBBIX MHKPOTIPEIapaTax».

JlaGoparopnas pa6ora «Habmonenne MUTO3a B KIIETKaX KOHUMKA KOpelka jyka (Ha
TOTOBBIX MUKpOTIpenaparax).

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonoruyeckoe  pasHooOpasue  opranuzmoB.  OHOKIETOYHBIE,  KOJOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHS M JKU3HEIEATENHHOCTH OJHOKICTOUHBIX OpraHu3MoB. bakrepun,
apXew, OJHOKJICTOYHBIE IPUOBI, OJHOKJIETOUHbIE BOJOPOCIIH, APYTrUe NPOTUCTHL. KooHuambHbie
OpraHU3MBI.

B3aumocBs3b yacTelf MHOTOKJIETOUHOTO OpraHu3ma. TKaHu, OpraHbl B CHCTEMbI OPraHOB.
Opranusm kak exunoe 1eioe. ['omeocras.

Txaun pacrenmii. Tumel pacTHTENBHBIX —TKaHeil: oOpasoBaTenbHas, HOKPOBHASI,
NPOBOJISIIAs, OCHOBHAsl, MexaHuveckas. OCOOEHHOCTH CTPOCHUS, QYHKIUM U PacHONOKEHHUs
TKaHEH B OpraHax pacTeHUM.

Txkauu >kMBOTHBIX ¥  dYenoBeka. TWIBI JKHBOTHBIX TKaHEH: OSIHTeIHANbHAS,
COCJIMHHUTENbHAS, MbllleuHas, HepBHas. OcoOGeHHOCTH CcTpoeHUs, DYHKUUHA U PaCHOIOKEHUS
TKaHEW B OpraHax >XMBOTHBIX M YEJIOBEKA.

Opraubl. BereratuBnble U reHepaTHBHBIE OpraHbl pacteHuil. Oprafbl ¥ CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeKa. DYHKIMM OPraHOB U CHCTEM OPraHoOB.

Omopa Ttema opranm3moB. Kapkac pacrenmif. CkeneTsl  OIHOKIETOYHBIX M
MHOT'OKJIETOYHBIX XMBOTHBIX. Hapy kHblii 1 BHyTpeHHu# ckenet. CTpPOEHHE M THITBI COSTUHEHUS
KOCTEH.

JBrwxenve opraHu3MoB. JIBMIXKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KTYTHKOBOE€, PECHMYHOE. JIBH)KEHME MHOIOKJIETOYHBIX pACTEHHH: TPONM3MbI M HACTUH.
JBrKeHME MHOTOKJIETOYHBIX JKMBOTHBIX M YeJIOBEKA: MbIlIeyHas cuctema. Pediexc. CkenetHbie
MBIIIIIBI U UX padoTa.

Ilutanue opranusmos. [lornomenue BoJbI, yIIEKHCIOrO ra3a U MHHEPATBHBIX BEIIECTB
pactenusmMu. lluranue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPHKJIETOYHOE MHIIEBAPEHHE.
[lutanue MO3BOHOYHBIX KUBOTHBIX. OTIENbI MUIIEBAPHTENBHOIO Tpakrta. IlumeBapuTeNbHbIE
xenesbl. [IumeBapurtenbHas cucTemMa JesioBeKa.

Hpixanue opranusmos. [lpixanue pactenuii. Jpixanue xuBoTHbIX. Iuddysus razos yepes
MOBEPXHOCTh KieTKU. Koxnoe apixanume. JlpixatesnbHasi moBepxHOCTh. JKabepHoe U nérounoe
AbIxaHue. JlpIxaHve I03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIONHOHHOE YCIOKHEHHE
CTPOCHHS JIETKMX I103BOHOYHBIX JKHBOTHBIX. JlpIxaTejapbHas CHCTEMAa dejoBeKa. MexaHu3Mm
BEHTUJIAIMH JETKUX Y ITHUI] U MIEKONIUTAOUMX. Peryisius qpixanus. JIpIxareabHble 00bEMBI.

Tpancmopr Bemects y opranusmoB. TpancroprHble cucTembl pacTenuit. Tpascmopt
BCLICCTB Yy KUBOTHBIX. Kposenochas cucrema u e€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX W 4enoBeka. Cepiie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru



KpPOBOOOpalIeHUsl.  DBOIOLHMOHHBIE  YCJIOXHEHHS  CTPOEHHS  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepyia u e€ perysims.

Beinenenue y opranusmoB. Beigenenwe y pacrenuit. BbigeneHue Y  KHBOTHBIX.
CoxparutesnbHpie  Bakyonu. Opranbl BblieneHns. OuiubTpaims, Cekpenus u  o0paTHoe
BCAChIBAaHUE KaK MEXaHM3MBbI PabOTHI OPraHOB BhieNeHUs. CBsI3b MOJIOCTH Teja ¢ KPOBEHOCHOI
¥ BBIJICIIUTENIHOM cucTeMaMu. Boiienenue y mo3BOHOYHBIX JKMBOTHBIX M 4ejloBeka. |loukw.
Crpoenne u Gpynkunonuponanue Heppona. OOpazoBaHHEe MOUYH Y YETOBEKA.

3ammuTa y OpraHuM3MoB. 3almuTa y OJHOKIETOYHBIX opraHu3MoB. Criopsl Gakrepuii u
LMCTBI IPOCTEHINMX. 3aIlUTa Y MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. Cpeacrsa nacCuBHOM u
XUMUYECKOH 3a1uThl. ODUTOHIIUIBL. ‘

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [TOKpPOBBI M UX TIPOM3BOIHBIE. 3alMTa OpraHu3Ma
or Oonesneil. MmmynHas cucrema denoBeka. KIeTOUHBI M TI'yMOpaIbHBIA HMMMYHMTET.
Bpoxnénupii ¥ npuoOperéHHbIi  crnenuduueckuii  UMMyHHTET. Teopusl  KJIOHAJIBbHO-
cenextuBHOro umMmynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnajurenbHble 0TBETHI
Oopranu3MoB. Poiib BpOXKJIEHHOTO UMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BAHNUIA.

PaznpaxxuMocTe M peryysiiusi y OpraHu3MOB. PasfapakMMOCTh y  OJIHOKJIETOUHBIX
opranu3moB. Taxcucel. PazjapaxumMocTs U peryisiis y pacTeHui. POCTOBBIE BelecTBa U UX
3HAYEHHE.

Hepsuas cucrema um peduiekTopHas peryssinusi y JKMBOTHbIX. HepBHas cucrema u eé
OTJIENIBl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOCHHS HEPBHOW CHCTEMBI y JKMBOTHBIX. OTesbl
rOJIOBHOTO MO3ra II03BOHOYHBIX >KMBOTHBIX. Pediiekc u pediexkropuas myra. BesyciioBubie u
YCIIOBHBIE Pe(IIEKCHI.

['ymopanbHas peryisinus ¥ OSHIAOKPUHHAS CHCTEMa JKHBOTHBIX M 4YejoBeka. JKesesbl
OHIOKPUHHON CHCTEMBI M HMX TOPMOHBL JlelicTBHe ropMoHOB. B3aumocBsize HepBHOH 1
9HJIOKPUHHOM cucTeM. | unoranamo-runodusapHas cucrema.

JleMoHCTpaun

IToptper: W. I1. I1aB:os.

Tabmuupr 1 cxempl: «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKJIETOUHBIE BOIOPOCIINY,
«bakrepun», «lIlpocreiimue», «Opranbl IBETKOBBIX pacTeHH», «CHCTEMBI OpraHos
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHM pacTeHuii»,
«KopneBbie cucrembr», «Crpoenue crebnsy, «CTpoeHHe JUCTOBOM IUIACTUHKH», « TkaHu
KUBOTHBIX», «Ckener uenoBeka», «llumeBaputensHas cuctema», «KpoBenocHas cucrtemay,
«/IpixarenbHas  cucrema», «HepBHas cucrema», «Koxa», «Mpimeunas —cucteMmay,
«Beimenurensnas cucrema», « DHIOKpUHHAS cucTeMay, «CTpoeHne MbIIby, «MMMyHHTETY,
«Kumeynononoctubie», «Cxema muTaHus pacteHuily, « KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue rujpbl», «CTpoeHue miaHapumny, « BHyTpeHHEe CTpoeHHe T0KIEBOro
yepBs», «HepBrHas cucrema peib», «HepBras cuctema nsrymku», «HepsHas cucrema
npecmbikaromuxcs», «HepBuas cuctema nruny, «HepBHas cucTeMa MIIEKOITMTAIOLIMXY,
«Hepsnas cucrema uenoBeka», «Pediekey.

OGopynoBanue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaTbl OJHOKJICTOYHBIX OPraHH3MOB,
MHUKpOIIpenaparhl TKaHeH, PaKOBUHBI MOJITIOCKOB, KOJUICKIIMH HACEKOMBIX, UITIOKOKUX, KUBBIC
9K3EMILISIPhl KOMHATHBIX PACTEHHMH, repOapuy pacTeHU PasHBIX OT/IENIOB, BIAXKHbIE IIpeHaparhl
YKMBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIEKIIMU OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBEKA,
obopynoBaHHE ISl JEMOHCTPAllMM  IIOYBEHHOTO ¥  BO3YIIHOIO IIMTaHWsS pPACTEHHIA,
pacuienjeHuss KpaxMaiga Hu OenkoB 1oJ JeiictBueM (epMeHTOB, 00OpyIOBaHUE JUIst



JIEMOHCTpPALMK OIBITOB 110 U3MEPEHHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3Ma J(bIXaTeIbHbIX
JIBHDKEHHH, MOJIEIH TOJIOBHOTO MO3Ta pa3IMUHbIX )KHUBOTHBIX.

JlaGopatopuas paGora «/3yuyeHue TkaHeil pacTeHui».

JlaGopaTopuas pabora «V3yueHue TKaHe# JKUBOTHBIXY.

JlaGoparopnas padora «/3ydyeHue opraHoB I[BETKOBOTO PaCTEHHS.

Tema 10. PazmuoxkeHnne u pa3BuTHE OPraHU3MOB

DopMbI pa3sMHOKEHHsI OpPraHU3MOB: Oecrioioe (BKIIFOYasi BEreTaTHBHOE) U M0JI0BOE. Buibl
OecroIoro pasMHOXKEHHs: IOYKOBAHUE, CIIOPYJISILIHS, (parMeHTalysi, KIOHUPOBAHHME.

ITonoBoe pasmuoxenue. [lonoBble KieTku, wiau ramerbl. Melio3. Cramum Meiiosa.
ITosenenne xpomocom B Meitoze. KpoccunroBep. buosmornueckuii cMpIcia Meio3a U TIOJIOBOTO
nporecca. Meio3 u ero MecTo B )KH3HEHHOM IHKJIE OPraHU3MOB.

IlpensaponpimneBoe  pasButHe. l'ameToreHes y  JKUBOTHBIX. Il0JIOBBIE  JKeje3bl.
OO6pasoBanyie U pa3BUTHE NOJOBBIX KieToK. Criepmarorees u oorenes. CTpoeHHE MOIOBBIX
KJIETOK.

OmnonoTBOpeHre U 3MOPHOHAIBHOE Pa3BHTHE XKHBOTHBIX. CIOCOOBI OMIOI0TBOPEHHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

WumBuiyaibHOE pa3sBUTHE OPraHM3MOB (OHTOTreHe3). DMOPHOJIOrUs — HayKa O Pa3BUTHH
opranusmoB. Mopgozenes — o0na uz 2nagnbix npooiem smopuonozuu. Konyenyus mopgpozenos
u mooenu mopghozenesa. Cramuu >MOpHOreHe3a KUBOTHBIX (Ha IpUMepe JISrymky). JpoGienue.
Tuner npobnenus. Jlemepmunuposannoe u nedepmunuposannoe Opobrenue. bnacmyna, munvi
6aacmyn. OcobGeHHOCTH IPOOIEHHS] MIICKONUTAIOMIMX. 3apOIBINIEBbIE JIMCTKU (TacTpyJIsus).
3akiazka OpraHoB M TKaHedl W3 3apObIIIEBBIX JIMCTKOB. B3aMMHOE BIMSIHHE dYacTeif
Pa3BUBAIOIIETOCS  3apojibllia  (3MOpHOHAIbHAS  MHAYKLUS). 3akiajka IlaHa CTPOEHHS
XKMBOTHOTO KaK pe3yiabTaT MEpapXUYeCKUX B3aMMOJECHCTBHU IeHOB. BiusHue Ha
5MOPHOHAILHOE Pa3BUTHE PA3IHYHBIX (hAKTOPOB OKPYIKAIOIIEH CpeIbL.

Poct u passutue sxuBoTHBIX. [TocTomMOpuoHanbHbIi nepuox. IlpsmMoe u Hempsivoe
pasButve. PasButue ¢ Meramopdo3oM Yy OECIIO3BOHOYHBIX M IO3BOHOYHBIX SKHBOTHBIX.
buosornyeckoe 3HaueHHE MPAMOrO M HENPSIMOTO PasBUTHsL, MX PACIPOCTPAHEHHE B MPHPO/IE.
Tuner pocra XuUBOTHBIX. DaKTOpBl PEryJSsIUHA POCTAa JKMBOTHBIX M 4esoBeka. Crajuu
NOCTOMOPHOHAILHOTO PA3BUTHS Y JKMBOTHBIX M ueJOBeKa. llepHobl OHTOreHe3a uesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHE TTPOLIECCHI.

Pasmuoxxenne m paszsutue pacrenuii. ['amerodur u crnopopur. Meio3 B KH3HEHHOM
nukie pacrenuii. OOpasoBanwe cmop B Tporecce Meifoza. ['amerorenes y pacTeHWid.
Omo0TBOpeHHe ¥ pa3sBUTHE PACTHTEIBHBIX OPraHM3MOB. J[BOWHOE OIIOJOTBOpPEHHE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI peryJIsIui OHTOTeHe3a Y PACTEHHUM U )KUBOTHBIX.

JeMoHcTpanuu

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

Tabmuupr v cxempl: «BereraTuBHOe pasMHOXKEHUEY, « THIIBI OECIONON0 Pa3MHOKEHHS,
«Pa3MHOXEHHE  XJTaMUIOMOHanbl», «PasMHOXKeHHe 9BrieHb», «Pa3sMHOXKEHHE THIPBI»,
«Meiiosz», «Xpomocombl», «l'amerorenes», «CTpoeHue SHIEKIETKH W CHEPMATO30MIAY,
«OcHOBHBIE cTazuu OHTOTreHe3a», «lIpsmoe u Hempsimoe passutuey», «PasButHe Maiickoro
Kykay, «Passutue capanumy, «PasButue nsrymkn», «/{BoifHOE OIJIOIOTBOPEHHE Y LBETKOBbIX
pacrenuity, «CTpoeHHe CeMSH OJHOJOJIBHBIX H JBYJIOJIBHBIX pacTeHuiy, «KU3HEHHBIA MK
MOpCKOW  KamyCThl», ¢« KU3HEHHBIH IMKI MXa», < OKU3HEHHBIA IMKJI MANOPOTHUKAY,
«XU3HEHHBIH ITUKIT COCHBI».



O6opyioBaHME: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIIETOK U CIIEPMATO30H 0B,
Mojienb «[{uki1 pasBUTHS ATy IKIY.

JlaGopaTtopnas paGora «M3yueHue CTpOeHHMS TOJOBBIX KJIETOK HA T'OTOBBIX
MHUKpOTIpenaparax.

IIpakTHyeckass padora «BbIsiBICHHE NPHU3HAKOB CXOJCTBA 3aPOIBIIIEH ITO3BOHOYHBIX
HUBOTHBIX).

JlabopaTopuasi padora «CTpoeHHE OPraHOB pa3MHOKEHUS BBICIITHX PACTECHUIY .

Tema 11. I'eneTnka — HayKa 0 HACJEACTBEHHOCTH ¥ U3MEHYMBOCTH OPraHHU3MOB

Wcropust craHOBIEHUSI U pa3BUTUS I'CHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne
Opuza, T. Moprana. Ponp oTeuecTBEHHBIX YU€HBIX B pa3BuUTHM TeHeTHKH. Paboter H. K.
Konsmosa, H. Y. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHSATHS U CHUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, A/lJIEIbHBIE
I€Hbl, AJbTEPHATUBHBIC IIPU3HAKU, JOMUHAHTHBIM M PEINECCHBHBIM IPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4YMcTas JUHUS, TMOpUibl, TeHoTun, (GeHoturn. OCHOBHBIE METOIbI T€HETHKH:
TUOPUIOTOTUYECKUM, IIATOIOTHUECKHUH, MOJIEKYISIPHO-T€HETHUYECKHA.

JemoHcTpanun

[Toprpetsr: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konbuos, H. Y. Basusos, A. H.
benozepckuii, I'. 1. Kapnedenxo, 10. A. ®ununyenko, H. B. Tumodees-PecoBckmuii.

Tabmuie! u cxembl: «MeToibl TeHETHKIY, « CXeMBI CKPEIITHBAHHS .

JlaGopaTopuas pa6ota «/[po3oduia kak 0OBEKT reHETUUECKUX UCCIICTOBAHUIY .

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH Menngens — 3aKoH eIHMHOOOpA3Hs
ruOpuioB 1epBoro mokosieHus. [IpaBuiio jnomuHupoBaHus. Bropoit 3akoH MeHens — 3aKOH
paciieruieHus Npu3HakoB. [{uTomornyeckie OCHOBBI MOHOTHOPUIHOTO CKperuBanust. [ umoresa
YHCTOTHI FaMeT.

AHanu3upyrolee  ckpeiuBaHue.  [[poMexyTOUHBI ~ XapakTep — HAacCJeIOBaHWMSI.
Pacmiennenue npu3HakoB Mpy HEMOTHOM JOMUHUPOBAHUH.

Jlurubpunnoe ckpeuBanue. Tperuit 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacJIeJJOBaHUs IPU3HAKOB. [{uTosornueckue OCHOBBI AUTHOPUTHOTO CKPEIIABAHUSI.

CuermienHoe HacieoBanue npusHakoB. Padorsr T. Moprana. CrernsieHHOe HaclieIOBaHHE
I€HOB, HApYIIEHUE CLEIICHHS MEeXIY T'eHaMU. XpOMOCOMHAsl TEOPHUS HACJIEJICTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIH MEXaHW3M OIPENEICHUs 110J1a. AyTOCOMBI M IOJIOBBIE
XpoMocoMBbl. ['OoMoraMeTHBIi M rereporaMeTHbI moJ. ['eHeTHYeckass CTPYKTypa IOJIOBBIX
xpomocom. HacrnenoBanue npu3HakoB, CHENTICHHBIX € TIOJIOM.

['enotun kak mnenoctHas cucrema. [lmefiorporuss — MHOXECTBEHHOE IeHCTBHE TIeHa.
MHoxecTBeHHBIH aienu3M. B3aumoneicTBue HeaUleTbHBIX TeHOB. KoMIIeMeHTapHOCTS.
Omnucraz. [lonmumepus.

['eHeTUYECKHIT KOHTpPOJIb pPaA3BUTHSl PACTEHUM, J>KMBOTHBIX U YEJIOBEKa, a TaKkKe
(U3UOIOTMYECKUX  TPOILIECCOB, TMOBEACHMSI M KOTHUTHUBHBIX (yHKIui. ['eHeTnueckue
MEXaHM3Mbl CUMOHOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBHUS «XO3SUH — IMApasuT» H «XO3SIHH —
MUKpoOuoM». ['eHeTHYeCKHe aclieKThl KOHTPOJISI M U3MEHEHUsl HacJIe/ICTBeHHOW HH(pOopMaIiK B
HIOKOJICHUSIX KJIETOK U OpPraHU3MOB.

JdemoncTpauuu

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



TaOmuupel u cxemsl: «llepBbiii u BTOpoi 3akonsl Menaens», « Tpetuit 3akon Menzeis»,
«Ananusupyromee ckperuBanuey, « Heronnoe nomunuposanue», « ClEIIEHHOE HAC/IEOBAHNE
npu3HaKoB y aApo3oduibsn, «I'eneruxa nona», «Kapuorun uenosexar, «Kapuortui apo3oduisn,
«Kapuotun ntunsn», « MHOKECTBEHHBIN alliein3my», « B3auMoIeiCcTBHE T€HOBY .

O6opynoBanue: MozeNIb Ul AEMOHCTPALUN 3aKOHOB €IHHO00pa3usi THOPUIOB IIEPBOTO
IIOKOJIEHUSI M PACIUEIUICHUs TPU3HAKOB, MOJEIbL Ui JIEMOHCTpAIlMM 3aKOHA HE3aBHCHMOIO
HaCJIeIOBaHMs IIPU3HAKOB, MOJIENb JIJIS JIEMOHCTPALUY CIEIJICHHOTO HACJIE0OBAHUS IPU3HAKOB,
CBETOBOM MHKPOCKOI, MUKpoImipenapar: «J{po3oduiay.

IlpakTiueckan pabora «J3yuenue pesysibTaTOB MOHOTHOPHIHOTO CKpPEIIMBAHHS Y
JIPO30(HITBD).

IIpakTnyeckass paGora «V3yuenwe pe3ysbTaTOB JUTHOPHIHOTO CKpEIIUBAHHS Y
IPpO30(GHITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeibl npu GopmMupoBaHuu (GeHoruna. M3MeHunBOCTH
npu3HakoB. KayecTBeHHBIE W KOJIMYECTBEHHBIE  IPU3HAKHA. BHIBI  M3MEHYMBOCTH:
HEHAaCJIeJICTBEHHAsI U HACJIEJICTBEHHAS.

Moudukanuonnas u3mMeHUHBOCTh. Poib cpesibl B GOPMUPOBAHUH MOIU(DUKAIIMOHHOM
usMeHunBocTH. Hopma peaxnuum npusnaka. BapuanuoHHbli psii ¥ BapuanuonHas kpusas (B.
Noranncen). CoiicTBa MOIU(DUKAITMOHHON U3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTH. (CBOHCTBA TEHOTHIIMYECKOW WM3MEHUYHMBOCTH. BuibI
TE€HOTUIIMYECKON M3MEHUYUBOCTH: KOMOMHATUBHASI, My TAllHOHHAS.

KombunatuBHass u3MeHYMBOCTh. MelO03 M IMOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTH. PoJIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3/IaHUU T€HETHYECKOTO pasHOOOpasus
B IIpeJieiax OJHOrO BH/IA.

MyranuonHass W3MEHYMBOCTb. BuABl MyTanuii: reHHbIE, XPOMOCOMHBIE, T'€HOMHEIE.
CrnonTaHHble M MHAYIMPOBAaHHBIE MyTAallMH. SIepHBIE W IMTOIUIA3MATHYECKHE MYyTALUH.
ComaTnyeckue U TOJIOBbIE MyTaruH. IIpMUMHBI BOSHUKHOBEHHS MyTalwii. MyTareHbl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipolecca. 3aKOH TOMOJOTHYECKUX
psoB B HacieAcTBeHHOM wu3MeHuuBoctd (H.M. BaBuioB). BuesnepHass W3MeHUYHBOCTL H
HaCJIeJICTBEHHOCTD.

Onuzenemuxa u 5NUSCHOMUKA, PONb INUCCHEMUYECKUX (AKMOPO8 6 HACIeO08aHUU U
UBMEHYUBOCU (heHOMUNUYECKUX NPUSHAKOG Y OP2AHUZMOB.

JeMoHCcTpanuu

[Toprpersr: I'. ne ®pus, B. Noranucen, H. M. BaBuos.

Tabmuubr u cxembr: «Bumgsl m3meHunBoCTHY, «MoOMUBUKAIMOHHAS W3MEHUYUBOCTHY,
«KomMOuHaTHBHAS  HM3MEHYUBOCTBLY, «Meiiosy, «Onmo0TBOpEHHEY, «I'enernyeckue
3a0osieBaHus YenoBeka», « Buabl mytaruii.

OOopyoBaHue: HUBbIE U repOapHble SK3EMIUIIPbl KOMHATHBIX PACTCHHM, PUCYHKH
(pororpadum) )KUBOTHBIX C PA3TUIHBIMU BHJIAMU U3MEHYMBOCTH.

Jlaboparopnasi paGora «lcciaenoBanue 3akoHOMEpHOCTEH  MOAM(UKAIMOHHON
U3MEHUYUBOCTHU. [locTpoenue BapualimoHHOTO psijia ¥ BAPHAIIMOHHOU KPUBOIAY.

IlpakTuyeckas padora «MyTtauu y 1po30Quiib! (Ha TOTOBBIX MUKPOTIpETapaTax)y.

Tema 14. I'eneTuka genoBexka

Kapuotun uyenoBeka. MexayHapoHasi mporpamMma HCCIIEOBaHUS TI€HOMa YeJIOBEKa.
MeTtoapl u3ydeHus: TeHEeTHKH YeJIOBEKa: NeHeaJIOrMYecKuil, OJIM3HEIOBbIH, [IUTOreHETHIECKHIA,
HOIYJIAIUOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-reHeTHuecKuii. COBpeMEHHOE OIpe/e/icHIe



I€HOTHIIA: TIOJIHOTCHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM YHCIIE ¢ TIOMOLIBI0 [11[P-
anaynu3sa. Haciencrsennple 3a601eBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHEIE OOJIE3HHU YeIOBeKa.
bonesnu ¢ HaciaenCTBEHHOH MpeapacroNOKEHHOCTHIO. 3HAYEHHUE MEIUIMHCKON TeHETHKH B
IPEIOTBPAIICHUM M JICYEHMHM T'€HETHYECKMX 3a00JieBaHUN dYesioBeKa. MeIMKO-reHeTHYecKoe
KOHCYyJibTHpOBanue. CTBOIOBBIE KIeTKHU. [IoHsTHE «reHeTHYeCKOTo Ipy3a». DTHUECKHE aCTICKThI
UCCJIEIOBAHUM B 00J1aCTH pelaKTUPOBAHMS F€HOMA M CTBOJIOBBIX KIIETOK.

['enernyeckue (GakTophbl MOBHILIEHHON YyBCTBHTEIBHOCTH YEIOBEKA K (DU3MUECKOMY H
XHMHYECKOMY 3arps3sHEHHIO OKpYyXKarolled cpelbl. ['eHeTmyeckas mpepacionokKeHHOCTh
YeJI0BeKa K MaTOJIOTHSIM.

JemoncTpanumn

Tabmunpr u cxemer: «Kapuorun uenoBeka», «MeToabl M3ydeHHs TEHETHKH YeIOBEKaY,
«I'enernueckue 3a00eBaHUS YETOBEKAY.

IlpakTnueckas pabora « CocTaBieHNe U aHATH3 POIOCIOBHOMNY.

Tema 15. Cestexnusi opraHu3MoB '

JlomecTukanus M cenekuusi. 3apokKICHHE CENeKIMU M JOMECTHKaruu. Yuenwe H. U.
Bapuiosa o IleHTpax npoucxXoxkaeHust 1 MHOrooOpasusi KyJIbTypPHBIX pacTeHuil. Poib ceseximu
B CO3JaHMM COPTOB pacTeHMi M 1O0poja >KUBOTHBIX. Copr, mopoja, ITaMM. 3aKkoH
TOMOJIOTHYECKHX PsJIOB B HACJIEICTBEHHON M3menuuBoctd H. V. BaBmiioBa, ero snauenue s
CEJIEKITMOHHOM paboThI.

Mertonel cenexionHoi pabotsl. MickyccTBeHHBIH 0TOOP: MACCOBBIN M MHIMBU LY aTbHbIA.
Oranbl KOMOMHAIMOHHON cenekiuu. Vcnbitanue mpousBouteneil mo noromctBy. OT60p 1m0
TEHOTHUITY C IIOMOIIBIO OLEHKH (PEHOTHIIA TOTOMCTBA U OTOOP MO TEHOTHITY C IIOMOLIBIO AHATH3A
JIHK.

HckyceTBeHHBIH MyTareHe3 Kak METOJ CEJIEKIMOHHOM paboThl. PajuanuoHHbIH U
XUMUYECKUM MyTareHe3 Kak MCTOYHUK MyTalMii y KyJIbTYpHBIX (OPM OpraHu3MOB.
HMcnonp3oBanue IeHOMHOIO PEIAKTHPOBAHHMS W METON0B pekombOunanTHeIX JIHK st
NIOJIyYEHHUS] HCXOHOTO MaTepuaa Jiis CEJICKIIUH.,

[lonyyenne mnomumounoB. BryTpuBumoBas rubGpummsanus. BiuskopojacTBeHHOE
CKpeluBaHue, Wik HHOpuauHr. HepocTBeHHOE cKpelnuBanue, Wi aytopuauur. ['eteposuc u
ero mpuYuHbl. Mcmonk3oBanue rereposuca B cenekiud. OTHanéHHas TUOPHIM3AIMS.
IIpeomonenne Oecrionuss MEXBHIOBBIX TI'MOPUIOB. JIOCTHIKEHMSI CENEKIMH PpACTEHHH U
JKUBOTHBIX. «3eN1éHas pesonoyusi ».

CoxpaHeHue M M3ydyeHHE T'€HETHYECKHX PECYPCOB KyJIbTYPHBIX PACTEHHH M HX IUKHX
poIuyeit Ui CO3/1aHusi HOBBIX COPTOB U THOPHJIOB CENIbCKOXO3SUCTBEHHBIX KYJIbTYD. M3yuenue,
coxpanenue u ynpasienue 2eHemudecKuUMu pecypcamil CelbCKOX03SUCMEEHHBIX U NPOMbBLCIOGHIX
JICUBOMHBIX 8 YENISIX VIYUULCHUS CYUJeCMBYIOUJUX U CO30AHUSL HOBLIX NOPOO, JIUHULL U KPOCCOB, 6
MOM YUcie ¢ nPUMEeHeHUeM COBPEeMEHHbIX MeMOo006 HAYYHLIX UCCIeO08AN U, NEPeOosblX UOCT U
NepCneKmueHbLX MeXHOI02UL.

JdemoHCcTpanum

[oprpetsr: H. Y. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, I1. I1. JIykssnenxko, b. JI.
Actaypos, H. Bopnoyr, /1. K. Benses.

Tabmunpr u cxembr: «LIeHTPBI IPOMCXOXKACHUS U MHOTOOOPA3Us KyJIbTYPHBIX PACTEHMID»,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEJICTBEHHOM HM3MEHUMBOCTHY», «METOIbI CeleKIuny,
«Otnanénnas rubpuamsanus», « MyrareHesy.

JlaGoparopuas pabora «/3yuenue cOpTOB KyJIbTYPHBIX PACTEHHM W IOPOJ JOMAIIHHX
JKUBOTHBIX).



JlaGopaTopHas pabota «l3yueHue METOI0B CENEKIIMU PACTEHUIY .

IIpakTHueckas padora «[IpuBuBKa pacTeHui).

Ixekypensi « OCHOBHBIE METOJBI U JJOCTH)KEHUS CENICKIUHM PACTCHHUM W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIHUIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE
X03HCTBO, B TAOOPATOPHIO arpOyHUBEPCUTETA WJIH HAYYHOT'O IIEHTPA)Y.

Tema 16. buorexHo0rus u CHHTETHYECKASI OHOJIOTHS

OOBEKTBI, MCTONb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIBLTYPBI,
MHUKPOOPIraHU3MBbl, MX XapakTepucTuka. TpaaunuoHHass OMOTEXHOJIOTHS: XJieOOomeUyeHue,
II0JIyYE€HUE KUCIIOMOJIOUHBIX IIPOAYKTOB, BUHOAEIUE. Mukpoduonoruueckuii ciuate3. OObEKThI
MHUKPOOHOJIOTUYECKUX TeXHOJIoTHi. [Ipon3BoacTBO Oeika, aMUHOKHCIOT M BUTAMHUHOB.

Co3nanue  TEXHONOTMH M HHCTPYMEHTOB  [EJIEHANIPABJIEHHOIO  W3MEHEHHs U
KOHCTPYHMPOBAHHUS FEHOMOB C IIEJIbIO TOJIyYEHHsl OPIaHU3MOB U UX KOMIIOHEHTOB, COJIEPIKAIIMX
HE BCTPEYAIOIIUECS B IPUPOJIe OUOCUHTETUYECKHE Ty TH.

Knerounas umxenepus. MeTosbl KyJIbTypbl KJIETOK W TKaHEW PAacTEHHMH M KUBOTHBIX.
Kpuobanku. ComaTtnyeckass ruOpuau3anys U coMaTHuecKuii smOpuorenes. Mcmonab3oBanue
raijIOuJIoB B CeJIEeKIUHU pacTeHuil. llonyuenue monokionanvuwvix awmumen. Hcenonv3zoeanue
MOHOKNIOHAILHBIX U NONUKIOHANLHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJI0TBOPEHHE.
PeKoHCTpYKIMs SMIEKIETOK M KIOHMPOBAHME JKMBOTHBIX. MeTOH TpaHCIUIAHTAIMK szEep
KIETOK. Texnono2uu 0300po6ienus, KyIbMUGUpOGAHUs U MUKPOKIOHAIbHO2O0 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAasi ¥ TeHHasi WHKeHepHs. MICKyCCTBEHHBIN CHHTE3 reHa M KOHCTPYHPOBAHHE
pekombunanTHeIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIEKTHBEI
XPOMOCOMHOH M T€HHOH HMH)KEHEPUHU. ODKOJIOTMYECKHEe W ITUYCCKHE MPOOJIEMBI Te€HHON
UH)KCHEPUH.

Menununckue ouorexnonoruu. Iloctrenomuas mudposas meumuna. [11P-auarnocruka.
MetabonomMHbBIN aHAIN3, TEHOLEHTPUYECKUH aHaT|3 IIPOTeoMa YeJIoBeKa JUIsl OLIEHKH COCTOSHHUS
ero 310poBbs. Mcmosnb3oBaHMe CTBOJNOBBIX KJIEeTOK. TaprerHas Ttepamust paka. 3D-
OMOMHIKEHEepHsT JUIsl  pa3padOTKu  (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUAX TEXHOJOTHIA,
CO3/IaHMsl KOMILUICKCHBIX TKaHEH COYETAHHEM TEXHOJOTHH TPEXMEPHOTO OWONPHUHTHUHIA WU
ckaddouHra A pereHus 3a1a4 nepcoHATU3HPOBAHHOM MeIUIIUHBL.

Co3anue BEKTOPHBIX BaKIUH C IEJIbIO 00ECHeYeHHS] KOMOWHMPOBAHHOM 3aIllUThl OT
Bo30ynutenedt OPBU, ycranopieHHe MOJEKYJISIPHBIX MeXaHU3MOB (yHKIoHHpoBanus PHK-
COJIEPIKALIMX BHPYCOB, BBI3BIBAIOLIMX 0CO00 OMAcHBIE 3a00/IeBaHUs YEJI0BEKA U KUBOTHBIX.

JdemoncTpanmnu

Tabmuubr u  cxembl: «Mcnonb3oBaHWE  MHKPOOPraHU3MOB B IIPOMBIIIJIEHHOM
Ipou3BOJCTBEY, «Kiterounast numxenepus», «I eHHas MHKEHEPHSD .

JlabopaTopnas pabora «/3yueHue 0ObeKTOB OHOTEXHOIOTUM .

IpakTnyeckas padora «IlomyyeHne MOJTOYHOKHCIIBIX TPOILYKTOBY.

IKeKypeust «BHOTEXHOIIOIMS — BaKHEHIasi IPOM3BOIUTENIbHASL CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOIOTHYECKOE TPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposkaenne u pazBHTHE BOJTIONUOHHBIX MPEJCTABJICHHH B 0HOJIOIHH
OBomonuonHas teopust U. Jlapsuna. Ilpeamnocsuiku BOSHUKHOBEHHs JapBUHU3MA. JKU3HD
U Hay4Has JesrenpHocTh Y. JlapBuna.



JIBroKyIe CHIIBI  9BOJIOLMM BHIOB 10 U, JlapBuHy (BBICOKAs HMHTEHCHBHOCTH
PasMHOXKCHHS OPraHW3MOB, HACJIEJCTBEHHAs H3MEHYMBOCTh, OOpbOa 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN U MCKYCCTBEHHBINH 0TOOD).

Odopmitenue cunTeTHyeckoii Teopun ssomonun (CTD). Helitpanbhast Teopust 3BOITFOTIHH.
CoBpeMeHHas 5BOIIONMOHHAS OHONOIUs. SHAUCHHE HBOJIONHOHHOMN TEOPHH B (OPMHPOBAHUU
€CTeCTBCHHO-HAYYHOH KapTHHBI MUPA.

JemoHcTpanuu

Hoprpers: Apucrotens, K. Jlunueit, XK. B. Jlamapk, D. XK. Cent-Unep, XK. Kropse, Y.
Hapsun, C. C. YerBepuxos, Y. U. [lImaneraysen, Jlx. Xonzeiin, J1. K. Benses.

Tabmuupt 1 cxemer: «Cucrema xuBoit mpupomst (o K. JIunuero)y, «JlecTHUNA KUBBIX
cymects (o Jlamapky)», «Mexanusm Qopmuposanus MPUCIIOCOONIEHUH Yy pacTeHHH u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapimpyra nyremectsus Y. JapBunay, «Haxoaxu U.
Hapsunay, «®@opmbl GOpsOBI 3a CYIIECTBOBAHUEY, «Iloponer romy6Geit», «Muoroo6pasue
KyJIBTYPHBIX hopM KamycThn, «ITopo/sl JOMAIHUX KHBOTHBIXY, «CXeMa 00pa3oBaHMsI HOBBIX
BUI0B (1o Y. [lapBuny)», «CXxema COOTHOINECHHS ABUKYIIMX CHJI OBOJIIONMKY, «OCHOBHBIE
IIOJIOXKCHHSI CHHTETHUECKON TEOPUH DBOJIIOLIUAIY .

Tema 2. MukposBoonus ¥ €€ pe3yibTaThI

Honynsinust kax snementapuas exuHuna 5BomomMH. COBPEMEHHBIE METOIbI OLICHKH
TEHETHYECKOr0 Pa3sHOOOpasysi ¥ CTPYKTYPhI MOy JIsiHii. Vi3MeHenue renoponma HOILY JISIIIAK KaK
SJIEMEHTAPHOE SBOJIIOLMOHHOE SIBICHHE. 3aKOH I'€HETHYECKOro paBHOBecHs JK. Xapnu, B.
Baiin6epra.

OnemenTapHble  GaKTOPBl (JBHXKYIIME CHIIBI) 9BOJIOIMH, Myranuonssii npomnece.
Kombunartusnas wmamenunBocts. Jlpeiid) reHoB — ciryuaifmbie HEHAIPABICHHBIE H3MEHEHUS
4acTor auieneid B nomyssumsax. Dddext ocHoBarens. Igpgexm Gymoviiounozo 20pablULKA.
Chuoicenue 2ememuyeckozo pasnoobpasus: npuuunvl u credcmeus. Ilposierenue s>¢hghexma
Opeiiha 2eno6 6 OGONLUUX U MANLIX NONYIAYUSX. Murpanun.  V3omstuust oy nisiuii:
reorpauyeckast (IpOCTPaHCTBEHHAs ), OHOIOrHYecKas (penipoyKTHBHAS).

Ectectennpiii or6op — Hanpasisiomuii GpakTop 5BOMONME. DOpMBI  €CTECTBEHHOTO
0TOOpa: NBUWKYIIMH, CTAOWIM3MPYIOUIHH, Pa3pLIBAIOIIMI (mu3pynTuBHEI). [lomoBoit oT6Op.
BO3HUKHOBEHHE ¥ 9BOJIOLHS COLUATBHOTO TIOBEACHMUS SKUBOTHBIX.

[IpucniocobeHHOCTs  OpraHu3MOB Kak pe3ynbTaT MHKPOIBOIONHH. BO3HHKHOBEHHE
NPUCTIOCOOIEHHH Y OpraHu3MoB. ApoMOp(hO3bI M HAHOA AT TAIIIH. [Tpumepsr npucnocobienuii
Y OpraHusmoB: MoOpdosoruyeckue, (GU3HOIOTHYECKHE, OHOXHMHYECKUE, TOBEICHUCCKHE.
OTHOCHTETBHOCTD MPUCTIOCOBIEHHOCTH OPTaHH3MOB.

Bup, ero xpurepuu u crpykrypa. BupooGpazoBanue kak pe3yJIbTaT MUKPOIBOJIFOIUH.
Momsiumst — xmoueBoit dakrop BHmooOpazosanms. IlyTd u crnocoGml BUJI000pa30BaHMSL:
aJUIoNaTpUYecKoe  (reorpauueckoe), CHMIATPHYECKOE (IKONOTHYUECKOE), «MIHOBEHHOEY
(mosmnonm3anys, rubpuausanus). JHTeIbHOCTD BOIOMOHHbIX IIPOIIECCOB.

Mexanusmer popMEpOBaHMs GHOIOIMYECKOTO Pa3HOOOPA3HSL.

Ponb  sBomonmonnoit  GuonoruM B paspaboTKe HAYYHBIX METOIOB COXpaHEeHHUsI
OropazHooGpasus. MHKpOIBOMOLMS U KOSBOJIONHS TAPA3UTOB M MX XO35eB. MeXaHu3Mbi
(popmMupoBaHUs YCTOWYUBOCTH K AHTUOHOTHKAM U CIIOCOOBI O0pBOBI ¢ HEll.

JemoHcTpanuu

[oprpetsr: C. C. YerBepukos, . Maiip.

Tabmuup u cxembl: «MyTanuoHHAsE H3MEHIHBOCTDY, «[lomy IsnuonHas CTPYKTYpa BHJIa»,
«Cxema mposBieHus 3akoHa Xapnu-—BaitnGepray, «JIBHXKYILIIE  CHJIBI  SBOJIIOIHNY,



«OKOJIOrHYeCKas U3O0JAIMS TMOIYJISUHUA CeBaHCKOM  (opermy, «I'eorpaduueckas wm3onsms
JTIACTBEHHHIIBI CHOUPCKOH M JTUCTBEHHHUIIBI Ay PCKoity, «IToMmy sIMOHHbBIe BOTHBI YHCIEHHOCTH
XHIHUKOB M IKepTB», «CXxeMa JCHCTBUS €CTECTBEHHOTO 0TGOpa», «DOpMbI 00opBOBI 32
CYILLECTBOBAHUEY, «unycrpuanbHbIii MEJIaHUu3M, «XuBbIe HCKOIIaeMBbIey,
«I1OKpOBUTENECTBEHHAST OKpAcKa >KMBOTHBIXY, «Ilpenympexnaromas  okpacka >KHBOTHBIX,
«®Dusuronoruyeckue agantamuny, «IIpucrnocobaenHocTs OPraHU3MOB U €€ OTHOCHUTEJIBHOCTHY,
«Kpurepnu  Buga», «Buabl-IBOHHUKIY, «Ctpyktypa Buma B mpupone», «Croco6ml
BUZI000paszoBanus», «l'eorpaduyeckoe  BHIOOGpazoBaHue TPEX  BHUIOB  JIAHJBILICIHY,
«OKOJIOTUYECKOE BUI000pa30BaHKE BUJIOB CHHHIY, «Il0MUILIONIEI pacrenuity, «Kamycrro-
peleyHbIit TUOPUTY.

Ob6opynosanue: repbapun pacTeHUi, KOIIEKIIA HACEKOMBIX, qydesna NTHIL ¥ 3Bepei ¢
NpUMEpaMi  PA3IMYHBIX MPUCIOCOOJICHHH, Uydesa NTHI[ U 3Bepell pa3HBIX BHJIOB, repbapun
pacTeHui OJIM3KUX BUIOB, 00pa30BaBIIKMXCS PA3IHYHBIMU CIIOCOOAMH.

Jlaboparopnas pab6ora «BbisiBieHIE M3MEHUMBOCTH Y 0COOEH OTHOTO BHIAY.

Jlaboparopnas pabora «IlpucnocoGneHns OpPraHM3MOB M MX  OTHOCHTE/IbHAS
1[€JIECO00PA3HOCTEY .

Jlaboparopuas pa6ora «CpaBHEeHHE BUIOB 110 MOP(OIOIrHIECKOMY KPHTEPHIO».

Tema 3. MakposBosiouus u €€ pesy abTarhbl

Meronpt u3ydenus MakposBosormn. [1aneoHToNoOrHYecKre MEeTOIbI U3YYEHUS IBOJIIOLIMH.
Ilepexoztbie GOPMBI 1 GUITOrEHETHYECKUE PSIBI OPrAHU3MOB,

buoreorpapuueckue meroner m3yuenust spomonuu. CpaBHEHHE Gropsr u  payus
MaTepuKOB U OCTPOBOB. broreorpaduueckue obnact 3emin. BUabl-oH1eMUKH 1 PEUKTBI.

OMOPHOJIOTUYECKHE U CPABHHUTEIBHO-MOPMOIOTHICCKUE METOTbI U3yYEHUS DBOJIFOIUH.
I'eHeTHYECKME MEXAaHM3MBI JBOJIIOLMH OHTOTCHE3a W TOSIBICHHS DBOJIOMHOHHBIX HOBIICCTR.
I'oMosioruusbie u ananorudHbie Opratbl. Py uMenTapHbie OpraHbsl U aTABH3MBbL. MounexyisipHo-
TEHETHYECKHE, OHOXUMUYECKHE M  MAaTeMaTHYECKHE METOMBI  H3YYEHHS  SBOJIOLHH.
I'omosnoruuseie rensr. CoBpeMEHHBIE METO/IbI TIOCTPOCHHUS (PHIIOT€HETHUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MyTAIIMU U YBOJIFOIUS T€HOMOB.

OOmue  3aKoHOMEpHOCTH  (IpAaBUIA)  HBOJIOIMH. Hpunyun — cmenvr  ynxyuil.
HeoOparumMocTs 3BoMIONNH. AJaNTHBHAS PaTHALASL. HepaBHOMEPHOCTH TEMITOB HBOJIIOIHH.

JdemoHcTpanuu

[Moprpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromep, D. I'ekkenb.

Tabnuuer u cxembr: «PuUnOreHeTHYECKU ST oMY, «APXEONTEPUKCY», «3BEpO3yObIe
sameps, «Crerouedansny, «Punnodutey, «CeMeHHbIE MAaNOPOTHAKMY, «buoreorpapuyeckne
30HBI 3emun», «JIpeiid xoHTHHEHTOB», «PemukThly, «HauanpHble cTamuum SMOPUOHATIBHOTO
PasBUTHSL  TO3BOHOYHBIX  JKHBOTHBIX», «['OMonOrMuHBle W aHalOrMuHBIE  Opramby,
«PynuMeHTB), «ATaBU3MBD, «XPOMOCOMHBIE HAGOphI YeNOBEKA M IIMMITAH3e», «l JIaBHbIe
HAIIPABJICHUS YBOIONUNY, «OOIIHe 3aKOHOMEPHOCTH YBOJTIOIIUI .

OGopynoBanue: KOICKIUMH, TepOapuH, MyJSKH HMCKOUAEMBIX OCTATKOB OPraHM3MOB,
MYJISDKH TOMOJIOTHYHBIX, aHAJOTHYHBIX, PYJIMMEHTApHBIX OPraHOB M AaTABH3MOB, KOJUIEKIMH
HACEKOMBIX.

Tema 4. Ilpoucxosxaenue u pasBUTHE JKU3HA HA 3emuie

Hay4nbie rumoTessl HpOMCXOXKAEHHS KH3HH Ha 3emie. AGHOreHes u HaHCIIePMHUSI.
JloHay4Hble NpenCcTaBIeHHs O 3apOXKACHUM KU3HH (KpealuoHu3M). |MIoTesa MOCTOSHHOTO
CaMO3apOXKICHHUS JKU3HU U €€ onposepikenue onbitamu ®. Perw, JI. Cnamnannanw, JI. [acrepa.
IIpoucxosxaeHne Ku3Hu 1 aCTPOOHOIIOTUS.



OcHOBHBIE DTallbl HEOPraHHYECKOH IBOONUH. [ lTaHeTapHas (reosoruyeckas) SBOJIIOLHS.
XuMuueckast dBOJIONMS. AOMOTEHHBIH CHHTE3 OPraHHYeCKHX BEIIECTB W3 HEOPraHHyeCKHuX.
Onmeir C. Muwmepa u I'. lOpu. ObGpazoBanue mnonumepoB u3 MoHOMepoB. KoarepaTHas
runore3a A. WM. Omnapuna, rumnoreza nepBuuHoro OynboHa Jx. XonjaeliHa, reHeTHyeckas
runore3a ['. Mémnepa. Pubozumer (T. Yek) u runoreza «vmmpa PHK» V. T'mnGepra.
dopmupoBanre MeMOpaH U BOZHUKHOBEHHE TPOTOKIIETKH.

Uctopuss 3emsim u Mmeronbl e€ wusydeHus. VckomaeMble oOpraHMyYecKue OCTATKH.
I'eoxponomoruss u e€ wMeronpl. OtTHOcHMTenbHAas W aOCOMIOTHAs  TE€OXPOHOJIOTHSI.
["'eoxpoHoNOrHYecKas mKaia: S0HbI, 3Pbl, IEPUOJIBI, AITOXH.

HavanpHble 3Tanbl opraHudeckoi sBosronuu. [losiBieHne u 9BOMIONNS NEPBBIX KIETOK.
Opomonus Metaboym3ma. Bo3HMKHOBEHHE MepBBIX 3KocucTeM. COBpEMEHHBIE MHKPOOHBIE
OMOTUIEHKH Kak aHajgor mepBbiXx Ha 3emie coobmectB. CrtpoMartoiuthl. [Ipokapuors u
9YKapUOTHI.

[Tponcxoxaenue sykapuoT (cUMOMOTeHe3). DBOJIIOLUOHHOE IPOMCXOXKIECHHE BUPYCOB.
[TpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX  I'PYIII
MHOTOKJIETOYHBIX OPraHU3MOB. :

OCHOBHBIE 3Tarbl BOJIOIUU BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl PACTCHHIA.
Beixon pacrenuit Ha cyury. [losiBieHHe CHOpPOBBIX pacTeHUN M 3aBOCBAHHE WMHU CYIIIH.
Cemennbie pacrenus. [IpoucxoxieHne BETKOBBIX paCTEHUH.

OCHOBHBIE 3Tarbl BOJIOLUU >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBbie XOp/10BbIC
KUBOTHBIE. JKU3Hb B BoJie. DBOIONUS O3BOHOYHBIX. [Iponcxoxnenune ampuOuii u pentuimii.
IIpoucxoxnaenune Miexkonurarommx u nrull. [Ipunimn xmouyeBoro apomopdosa. OcBoenwue
0eCT03BOHOUYHBIMH U TO3BOHOYHBIMY J)KUBOTHBIMU CYIIIH.

Pa3BuTtue xu3HU Ha 3emIie 110 9paM U MEepHOJIaM: apxe, MpoTepo3oil, majieo30i, Me3030i,
KaiiHOo30#M. OOmas xapakTepucTHKa KiIUMaTa M TeOJIOTMYeCKuX TmporeccoB. llosBienue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTiieoOpa3oBaHME: €ro YCJIOBHUS M BIIMSHHE HA ra30BBIM
cocraB aTMOC(hEpHL.

MaccoBble BBIMUpaHHUS — DKOJOIMUECKHE KPH3HUCHI MPOUUIOro. [IpuuMHBI U ClleACTBUS
MacCOBBIX BbIMUpaHHi. COBpeMEHHBIH KOJIOrHYecKuil Kpusuc, ero ocobennoctu. [Ipobiema
coxpaHeHus: bmopa3zHooOpasus Ha 3eMIIe.

CoBpemMeHHasi cucreMa OpraHuueckoro mupa. [IpuHIumel Kraccuukanuu OpraHu3MOB.
OcHOBHBIE CHCTEMATHYECKHE I'PYTIIIBI OPIraHU3MOB.

JAemMoHcTpanumn

IToprpersr: @. Penu, JI. Cnannanuanu, JI. [lacrep, U. . Meunukos, A. . Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxemsl: «Cxema onbita @. Peauy», «Cxema onbita JI. [lactepa mo usydenuro
camo3apoxaeHus xKu3Hu», «Cxema onbita C. Mumutepa, I'. FOpu», «DTanbl HeopraHHYECKOM
sBosroLMKY, «I'eoxpoHosioruyueckas mkaia», «HavaibHble 3Tanbl OPraHHYeCKOM SBOJIOLUNY,
«Cxema oOpa3oBaHusi OSyKapuoT IyTéM cumOuoreHesa», «CucTeMa KHUBOW IMPHPOIBIY,
«Ctpoenune  Bupyca», «Apomopdo3sl  pacteHuity, «Punnodputey, «OIHOKIETOUHBIE
BOJlopocn», «MHOrokineTounsie Bojopociny, «Mxuy, «llamoporHuku», «IogocemenHbIe
pacreHusi», «OpraHbl IIBETKOBBIX pacTeHHI», «Cxema pa3BUTHS IKHBOTHOTO MHpPay,
«Apomop¢o3bl  xUBOTHEIX», «[Ipocreiimuey, «Kumeunononoctasie», «Ilmockue uepBm»,
«YneHucToHOTHEY, «PBIOBDY, «3eMHOBO/THEIEY, «ITpecmpikaromumecs, «ITTunen,
«Mnexonutatonumey, «Pa3ButHe KM3HM B apxeiickoi ape», «Pa3BuTHe IKHM3HH B



NPOTEPO30KMCKON dpey», «PasBuThe KM3HM B HaIC030MCKOM spe», «Pa3sBUTHE KHM3HM B
ME3030HMCKOH 9pe», «Pa3BuThe MXM3HM B KaWHO30MCKOH ospe», «CoBpeMeHHAs CHcTeMa
OpPraHMYeCKOro MUpay.

OGopynoBanue: repbapum pacTeHHil pPa3IMYHBIX OT/ENIOB, KOJUIEKIHH HACEKOMBIX.
BJIQXXHBIE IIpenapaTbl JXUBOTHBIX, PAKOBHHbLI MOJUIIOCKOB, KOJUIEKIIMH HIJIOKOMKHX, CKEJIEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydyejia ITHII U 3BEped, KOJUIEKIUH OKAMEHEJOCTEH, IMOJIE3HBIX
UCKOTIAEMBbIX, MYJISDKA OPTaHHYECKHX OCTATKOB OPraHU3MOB.

Bupryaabnas nabopatopnas pabora «MozenupoBanue ombiToB Mumtepa—tOpu o
M3y4CHHIO A0HOrCHHOIO CHHTE3a OPraHUYECKUX COC/IMHEHHH B IEPBHYHON aTMochepey.

JlabopaTopnasi pabora «l3yueHWe M ONMCAaHME WCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IlpakTudeckas pabora «l3yuenne O0COOEHHOCTEH CTPOEHHSI pacTeHmi pa3HBIX
OTJIEJIOBY.

IIpakTu4eckas padora «V3ydyenue 0COGEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KHBOTHDIXY.

Tema 5. Ilpoucxoxkaenue yei0BeKa — AHTPOMNOreHe3

Pasjieniel u 3a1a4u aHTpONoIoruy. MeTo bl AaHTPOIIOIOTHH.

CraHOBIICHHE NPEICTABNECHUHE O TPOMCXOXKICHUM YeIOBEKA. PElMIHO3HBIC BO33pEHHS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxomctBo  4yenmoBeka ¢ KMBOTHBIMH.  CHCTEMAaTHYeckOe MOJIOKEHHE YelOBEKa.
CBuHzeTenbCTBA  CXO[CTBA  YeNOBEKA C OKHBOTHBIMH:  CPABHHTETHHO-MOP(OIOrHUECcKHe,
sMOpuosioruyeckue, (GU3HOIOro-OHoXUMHUYECcKre, MoBeeHUeckHe. OTIHUMS uYejloBeKa OT
KUBOTHBIX. [IpsIMOXOXKIEHHE M KOMIUIEKC CBSI3aHHBIX C HMM NPU3HAKOB. PazBuTHE TOJIOBHOIO
MO3ra ¥ BTOPOU CUTHAIBHOMN CHCTEMBL.

HBwxymue  cuiabl  (GaKTOpBl)  AHTPOIOreHe3a:  OHMOJOTMYECKHE,  CONMATbHbIC.
CoorHoueHre OHONIOTMYECKUX H COLUAIBHBIX (JAKTOPOB B AHTPOTIOTEHE3E.

OcCHOBHBIE CTaMH aHTpONOreHe3a. PaHHue 4enoBeK00OpasHble 00e3bsIHbI (IpOKOHCYJIBI)
¥ PaHHUE IIOHTH/BI — OOLIKE NPEJIKH YETOBEKOOOPAZHBIX 00E3bsIH U JIFOIEH. ABCTPATOIUTEKH —
ABYHOTHE IPEIKH JIozeH. YeaoBeK yMelblid, mepBble M3roTOBICHHs Opyauil Tpyna. UenoBex
NPAMOXOJSAIIMM U NepBbldl BeIxon moael 3a npenenst Appuxu. Yenosek reimensoeprekuii —
OOIIMH IPe/IOK HEaH IEPTATBCKOTO YeIOBEKa H YeI0BEKa pasyMHOro. UeloBeK HeaHepTaibCKuii
KaK BHJI JIIOEH XOJIOAHOro Kiaumara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JICHHCOBCKHIA
YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npejenaMu Adpuku. [TaneoreneTrka u najeoreHoOMHKa.

OBOJIIOIMST COBPEMEHHOTO 4eoBeKka. EcTecTBeHHBIH OTOGOpP B MONYJISLHAX YeNOBEKA.
Myraunounssii npouecc u nommopusm. ITomysnonnsie BOIHBL, aApeiid reHoB, MUrparms u
«3(heKT ocHOBATENS» B MOMYJISLUIX COBPEMEHHOTO YeIOBEKA.

Yenoseyeckue packl. [Tonstue o pace. Bomblume pacel: eBpomeowmnas (eBpasuiickas),
aBCTPAIO-HErPOMJIHAS (IKBATOPUAIIbHAS), MOHIOJIOM/IHAS (A3HATCKO-aMepUKaHcKas). Bpems u
IyTH pacCeieHUsl 4YeloBeka 10 IulaHere. EauHCTBO uenoBedeckwx pac. Hayunas
HECOCTOATENILHOCTE  pacusMa. [IpucrnocolnenHocTs  YenoBeka K pasHbIM  yCJIOBHSAM
OKpYy’Karolmen cpeznpl. Bimsinue reorpapuueckoit cpensl u apeiida reHoB Ha MOP(OIOTHIO U
bu3HOIOTHIO YeTIoBeKa.

MexaucuuniMHapapie  METObI B (U3HYECKON  (OHOJOrUYECKOH) —aHTPONONOrHH.
OBOJIIOUMOHHAS  AHTPOMOJIOTMS. M HANCOAHTPOIONOTUS  YETOBEYECKUX  TOIMYJISILIHA.
buoconnanbHble  MCCIENOBAHMS — TPUPOJBI uejoBeka.  MccienoBaHWE — KOIBOIIOIMH
OHOJIOTUYECKOTO M COIHAIBHOTO B YEIOBEKE.

JdeMoHcTpanum



Hoprperst: Y. Jlapsun, JI. Jluxu, 5. 5. Porunckwuit, M. M. T'epacumos.

Tabmuauer u  cxempr:  «Mertousl  anTpomosorumy, «[0JOBHOH MO3r YEJIOBEKaY,
«YenoBexooOpasuble 00e3bsAHBIY, «CKENET YenoBeKa W CKeJIeT LIUMIIaH3e, «Pynumentsr u
aTaBu3MbD), «/IBHKYIIHE CHIBI  aHTPONOTeHe3a», «JBOMOIMOHHOE JPEBO YeJI0BEKay,
«ABcTpanonurex», «emoBek ymensiit», «YemoBek IPIMOXOISIIIUNY, «J[eHHCOBCKUI YeToBeK)
«Heanpepranbupy, «Kpomausomipy, «[Ipenku genoBekay, «ITamsl 5BOTIONUA YeJIOBEeKay,
«Pace1 yenoBekay.

OGopynoBanue: MyIsKH OKaMEHENOCTEH, IIPeIMETOB MaTepHaIbHOI KYJIbTYpPbI TIPEIKOB
4eoBeka, penpoiykuuu ((ororpaduu) KapTUH ¢ MHQOTOTMYECKHMH U OHOJIEHCKHMH
CIOKETaMH TIPOUCXOXKICHHS YeioBeKka, GoTorpaduu HaXoJ0K MCKOIAEMbIX OCTATKOB YeIOBEKa,
CKEJICT YEJIOBEKAa, MOJENIb Yepera 4YeIOBeKa W Yepera IIUMIIaH3e, MOJETh KUCTH UYellOBeKa W
KHCTH IIMMITaH3€, MOJIEJIA TOPCa IPEAKOB YEI0BEKA.

JlaGoparopuas paGora «V3ydyeHne ocoGeHHOCTel CTpOEHHS CKeleTa YeJI0BeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM .

IIpakTiyeckas padora «/3yuenne 5K0IOTHUSCKIX AaNTaIMH YeTOBEKAY.

Tema 6. Okosormss — Hayka o0 B3aHMOOTHOIIEHHSIX OPraHu3MoOB M
HAIOPraHM3MEHHBIX CHCTEM C OKPY KaIOmIeil cpe/oi

3apoxeHue W pasBUTHE SKONOrHH B Tpyaax A. I'ymGombara, K. @. Pynse, H. A.
CeseprioBa, O. I'ekkens, A. Tencnu, B. H. CyxkauéBa. Pasnensl u 3amaum sxomoruu. CBS3b
9KOJIOTHH C IPYTUMHU HAyKaAMH.

Merozsr sxonorun. IloneBbie HaOIIOAEHUS. DKCIEPUMEHTHI B SKOJOTUH: IPUPOJHBIC U
naboparopHble. MoJiesupoBanie B 9KOIOrUH. MOHUTOPHHT OKpYKAIOIIEil Cpe/bl: JIOKATbHBIH,
pPETrHOHANBHBIA U TII00ATBHEIH. '

3HaueHHe SKOJOTMYECKUX 3HAHWN MUl YelloBeKa. DKOJOTHIECKOE MHUPOBO33pEHHE Kak
OCHOBA CBSI3CH YeNTOBEYeCTBA C NPUPOIOH. DOPMHUPOBAHHE HKOJIOTUYECKOH KYJIbTYPbl H
9KOJIOTMYECKON IPaMOTHOCTH HACEJIEHHSI.

JeMoHcTpanuu

[Toprpetsr: A. I'ymGonbar, K. @. Pynse, H. A. Cesepnos, D. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmanpr u cxemsr: «Paszenst skonoruny», «MeTomsl KoorHny, «CXxema MOHHUTOpPUHTA
OKpY’Karollei cpeiply.

JlabopaTopnas pa6ora «/3yueHne METOIOB SKOTIOTHYECKHX HCCIIETOBAHIIL.

Tema 7. Opranusmsl u cpeaa oOUTaAHUS

Okonoruyeckue  HaKTophl U 3aKOHOMEPHOCTH WX  JeHCTBHSL. Knaccudukarus
OKOJIOTHYECKHMX  (paKkTOpoB: — abMOTHUECKHe, OHOTHYECKHE, AaHTPONOreHHble.  Obmme
3aKOHOMEPHOCTH JICHCTBUS 9KONOrn4eckux akropos. IIpasuio munumyma (K. Inperres, 0.
JIn6ux). TonepantHoCTh. DBPUOHOHTHBIE M CTEHOOGHOHTHBIE OPraHU3MBL.

Abunornyeckue dakroprr. CBeT Kak sKojoruueckuii daxrop. JleicTBre pa3sHBIX y4acTKOB
COJIHEYHOIO CIEKTpa Ha OPraHu3Mbl. JKOJOIMYECKUE TPYINIbl PACTEHUH M SKHBOTHBIX 110
OTHOIIEHHIO K cBeTy. CurnasbHas posib cBeta. DoTonepuoausm.

Temneparypa kak skonormdeckuii (akrop. JleiicTue TEMIIEPATypbl Ha OpPraHU3MBbl.
[loiKkuI0TEPMHBIE B FOMOKOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE 1 CTEHOTEPMHBIE OPTaHU3MBI.

Braxnocts kax sxosnormyeckuii paxrop. Ilpucrmocobnenust pacTeHuii k IO IIEPIKAH KO
BOjIHOTO Oananca. Kinaccudukarms pacrennit mo orHomenmio K Boje. Ilpucroco6ienus
)KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXKHUMA.



Cpenpl 00WTaHWs OPraHW3MOB: BOJHAS, HA3eMHO-BO3JYIIHAs, MOYBEHHAS, IIIyOHHHAS
MO/IIOYBCHHAS, BHYTpUOpraHusMeHHas. PH3MKO-XMUMHYECKHe OCOOEHHOCTH Cpesl OOUTAHUS
opranu3moB. [Ipucnocobienns OpraHu3MoB K )KH3HU B Pa3HBIX Cpejiax.

Bronornyeckne putmbl. Buemnue u BHyTpeHnue puTMbL. CyTOYHbIC U TOUYHBIE PUTMEL.
IIprcnocob1eHHOCTh OPraHu3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBUI JKU3HU.

JKusnennsie popmbl opranusmos. [lonsTue o xmsnenHo# dopme. XKusuennsie Gopmbl
pacTeHuii: JiepeBbsi, KyCTApHUKH, KyCTAPHMYKH, MHOTOJICTHHE TpPaBbl, OJHOJIETHHE TPAaBbL
JKusnennbie (GOpPMBI KMBOTHBIX: THIPOOHOHTBI, T'€OOMOHTHI, a’pPOOHMOHTHL OcOGEHHOCTH
CTpPOEHHUS U 00pa3a )KU3HHU.

buotnyeckne  daxropel. Buabl  OHOTHYECKMX — B3aMMOJIEHCTBHIA:  KOHKYPEHIHS,
XHIIHAYECTBO, CUMMOMO03 U ero dgopmsl. [lapasutusm, Koomepanus, MyTyanin3M, KOMMEHCATH3M
(kBapTupaHTCTBO,  HaxjeOHHYecTBO). Herpodudeckwe BaumomelcTBHs — (TOmMUEcCKwe,
(opuueckue, pabpuueckue). 3HaueHHE OHOTHYCCKUX B3aUMOIEHCTBHI VIS CyIIECTBOBAHMS
OpraHusMoB B cpejie oOuTanus. [ [pUHINUIT KOHKYPEHTHOIO MCKIIFOYEHHS.

JeMoHCcTpanumn

Tabnuuer u cxemsl: «Jkonoruueckue Gaktopbn, «CBETOBOM cEKTpy», « DKOJIOTHYECKHE
TPYTIIBI XKUBOTHBIX 110 OTHOIIEHUIO K CBETY», « TerIOKpOBHbIE KUBOTHBIE», « XOJIOIHOKPOBHbIE
)KUBOTHBIEY, «DU3UOIOrMYECKHE aJaNTallud SKHBOTHBIXY», «Cpeibl OOMTAHMS OPraHH3MOBY,
«buonoruueckue putMbD», «KusHenHble Gpopmbl pacteHuit», « KusnenHbie GOPMbI KHBOTHBIXY,
«JKOoCHCTEMa LIMPOKOIMCTBEHHOTO Jieca», «DKochucTeMa XBOMHOro necay, «llemu muranumsy,
«XumauyectBoy, «Ilapazutuzmy», « Konkypenrms», « Cumouosy, « KomMmeHcatn3my.

OGopynosanue: repbapuu pacTeHUM M IKUBOTHBIX, NPUCIOCOOIEHHBIX K BIIUSHUIO
pasjiMYHBIX ~ OKOJOIMYECKUX (AKTOpOB, repOapud  CBETONIOOMBBHIX, TEHEIIOOUBBIX W
TEHEBBIHOC/IUBBIX PACTEHMH, CBETOJIOOMBBIC, TEHEIIOOWBBIE U TEHEBBIHOCIUBLIE KOMHATHBIE
pactenusi, repbapu¥ ¥ KOJUIEKIMH TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBHIX
pacTeHuid, dYydYena NTUIl M 3Bepei, repbapum pacTeHHif, OTHOCSIIMXCS K TUrpoduTam,
KkcepoputaM, Me3odHTaM, KOMHATHBIC PACTEHUS JAHHBIX TIPYII, KOJUIEKIMH >KHBOTHBIX,
O0MTAIOIMX B Pa3HBIX Cpelax, repbapuu M KOJUIEKIUHM PACTEHHM M JKMBOTHBIX, 00JIaIarONnX
YepTaMy MPHUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHCHHSIM YCJIOBHH JKM3HM, TrepOapuu U
KOJUICKIIMA PACTEHUM W JKMBOTHBIX PA3JIMUHBIX JKU3HEHHBIX (HOPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aMMOJIEHCTBHSIX.

JlabopaTopHnasi pabora «BbIsiBIeHHE IPUCTIOCOOIEHUH OPraHU3MOB K BIIHSHHIO CBETAY.

JlabopaTopnasi pabGora «BbIsiBIEeHHE NPUCTIOCOOJNEHUI OPraHU3MOB K  BIIHSHHIO
TeMIIepaTypb».

JlabopaTopnas paGora «AHAaTOMHYECKHE OCOOCHHOCTH DACTEHHM M3 pa3sHBIX MECT
obuTaHus».

Tema 8. Dxosorust BUI0B ¥ MO AU

OKOJIOTMYECKHE XapaKTePUCTUKU MOMyJIsiiiie. [lomysinus kak GMoJorHyecKasl CHCTeMa.
Ponbs HeomHOpomHOCTH Cpenpl, ¢u3uyueckux OapbepoB M 0COOEHHOCTEH OMOJIOTHM BUIOB B
(GopMHpOBaHHY IPOCTPAHCTBEHHOH CTPYKTYPBI MOy Isitnii. OCHOBHBIE IOKA3ATEN N MOy JISITHH:
YUCJICHHOCTD, IUIOTHOCTh, BO3pacTHas M TIOJIOBas CTPYKTypa, POXKAAEMOCTH, IPHPOCT, TEMII
pocTta, CMEpTHOCTb, MUTPALIHSL.

OKoyloruyeckas CTpykrypa HomyJsiuu. OmeHKa YHCIEHHOCTH MOIyJIsSiud. J[MHAMUKa
HOIYJISAIMA ¥ €€ peryisiiuus. buotuueckuil moreHnua nomysipn. MoeaupoBanue IMHAMUAKH
nomyJisiiud.  KpuBple pocTa 4YMCIEHHOCTH momynsinud. KpuBble BbDKUBaHWS. Perysmus



YUCJICHHOCTU TMOMYJISANMA: POIb (AKTOPOB, 3aBUCAIIAX M HE 3aBUCSIIMX OT IJIOTHOCTH.
OKOJIOTHYECKHE CTpaTernu BUIOB (r- u K-crparerun).

ITonatue 06 osKojoruyeckodl HuIe BHIa. MecTtoobuTaHHE. Muoromepnas mozens
sxosoruueckor Hunm Jhx.M. Xaryuncona. Pazmepst skonornyeckoit Humm. [ToTeHIManibHas |
peali30BaHHAs HUIIIH.

Bun kak cucrema momyssipid. Apeanbl BUAOB. BHIBI W HMX IKH3HEHHbIE CTpATEeruu.
OKOJIOTHYECKUE IKBUBAJICHTEI.

3aKOHOMEPHOCTH IOBEICHHS W MUIPALMH IKHBOTHBIX. BHOJNOTMYECKHe WHBA3UH
Yy)KEPOJHBIX BHJIOB.

JemoHcTpanuu

[Toprper: [Ix. Y. XatunHCcoH.

Tabmuupl u cxeMbl: « DKOTOrHIECKHE XapaKTEPUCTUKU HOMYJISIIIHIY, «IIpocTpancTBennas
CTPYKTypa momynsuun», «BospacTHele mnupamumsl nomyssuun», «CKOPOCTh 3aceseHus
NOBEPXHOCTH 3eMIIM Pa3IMYHbIME OpraHu3Mamm», «Mozenb sKkomormyeckoil Humm Jix. U,
XaTYMHCOHAY.

OGopynoBanue: repbapuu pacTeHui, KOIIEKIIMH KUBOTHBIX.

JlabopaTtopuas pa6ora «IIpucrocobICHNs CEMSH PacTEHHIl K PACCeIICHHUIO.

Tema 9. Ixosrorus coobmecTB. IKOJIOrHIECKHE CHCTEMBI.

CoobmectBa opranmsmoB. Buonenos u ero crpykrypa. Casizu MEX]ly OpraHu3MaMu B
OuoneHose.

OKocucTeMa Kak OTKpbiTas cuctema (A. JIk. Tencnu). @yskupoHanbHbe 6I0KH
OpPraHM3MOB B JKOCHCTEME: NPOJYLEHTBI, KOHCYMEHTHI, pemyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckne nenm u cern. AGuornyeckue 610KkK dKkocucTeM. [TOUBBI M MIIBI B 9KOCHCTEMAX.,
KpyroBopot BeIecTs u MOTOK SHEPIUH B IKOCHCTEME.

OcHoBHBIE MOKa3aTeNN SKOCUCTEMBL. BroMacca H mpoayKuus. DKOIOTHYECKHe IUPAMU/IBI
YKCes1, OMOMACCHI U SHEPTHH.

Hunamuka sxocucmem. Kamacmpouueckue nepecmpoiixu. @nykmyayuu. Hanpasnenusie
3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKueccHH. [lepBUYHBIE M BTOPHYHBIE CYKIECCHH M HX
NPUYMHBL.  AHTPONOTEHHBIE BO3JEHCTBHS Ha CcyKumeccud. KimMakcHoe —coOBIIECTRO.
bropasnooGpasue u o1HOTa KPyroBOpOTa BELIECTB — OCHOBA YCTONIHBOCTH COOBIIECTR.

IIpuposseie skocUCTeMBL. Dkocucmemvl 03ép u pex. kocucmemvl MOpell U 0Keamos.
IKocucmemvl myHop, 1ecoes, cmeneil, nycmoliib.

AHTPOIIOTEHHBIE ~ 5KOCHCTEMBL. ~ ATPOSKOCHCTeMa. ArpoueHos. Pasmuums MEXTy
AHTPOIIOT€HHBIMU U IIPUPOTHBIMH 3KOCHCTEMAMH.

YpboskocucTembl. OCHOBHBIE KOMIIOHEHTEI yp6odKocHcTeM. I'opozckas ¢sopa u dayna.
CuHanTponmsanus —Topoackodl  dayHbl — BuoNOrHYeckoe M XO3SHCTBEHHOE 3HAUCHHE
arpo3KOCHUCTEM U yPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (POPMHPOBAHMS ~ OCHOBHBIX  B3aMMOJIEHCTBHIL OPraHW3MOB B
sKocucTemMax. Ponv kackaonozo spghexma u 6UO06-20UPUKAMOPOE  (KNIOUEEbIX 6UA0B) &
pynryuonuposanuu  skocucmem. IlepeHOC SHEPIHH ¥ BEIIECTB MEXIy  CMEXHBIMH
OKOCHCTEMaMH. YCTOWYMBOCTH OPraHM3MOB, TIONYTANHA ¥  OKOCHCTEM B YCIIOBHUSX
€CTECTBEHHBIX U aHTPOTIOT'€HHBIX BO3JICHCTBHIA.

Mexanusmor  6030eiicmeus  3aepssnenuil  pasmerx  munoé mna cybopeanusmenom,
Op2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCTNEMHOM  YPOBHSX, OCHOBbL IKONOCUYECKOLO
HOPMUPOBAHUS AHMPONO2EHHO20 6030etCmeus.. MeToIoIOrusl MOHUTOPUHTA €CTECTBEHHBIX M
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JdemoucTpanun

[Moprpert: A. JIx. Tencm.

Tabmuust u cxempr: «CtpykTypa GHOIEHO3a», « DKOCHCTEMA IIHPOKOIHCTBEHHOTO aecay,
«JKocHCTeMa XBOMHOrO Jeca», «DYHKIHOHAILHBIE TPYIIBI OPraHU3MOB B SKOCUCTEMEY,
«Kpyrosopor Bemects B okocucteMme», «llenum muramms (mactéumiHas, JETPUTHAS )»,
«JKOJIOTHYECKas MUpaMU/IA YUCE), « IKOIOTHYECKas THpaMHUIa OHOMACChD, « DKOTOrHYecKas
nupamuza sHeprum», «O6pasoanue Gonota», «Ilepsuunas cykueccus», «BoccTanoBieHue
Jieca TOCyIe MmoXKapay, «IKOCHCTeMa 03epa», «ArpomeHosy», «KpyroBopoT BEMIECTB M MOTOK
SHEPTrUH B arporeHoser, «[Ipumepsr ypboskocuctemy.

OGopynoBanue: repbapuu pacTeHHi, KOJUICKIMH HACEKOMBIX, dydesa NTHIl U 3Bepeii,
repbapum KyJIbTYpPHBIX M JHKOPACTYIUX PACTEHMH, aKBAPHYM KaK MOJIE/b SKOCHCTEMBL.

IIpakTuveckas padora «V3ydenue u onucanue ypoodKOCHCTEMBIY.

JlabopaTopnas pa6ora «V3yueHue pasHOOOPA3H MEIKHX MOYBEHHBIX YICHHCTOHOIHX B
Pa3HBIX HIKOCHCTEMAX).

IKeKypenst «DKCKypeHsi B THITHYHBIA GHOreonenos (B nyOpaBy, Oepe3HsiK, eIbHUK, Ha
CYXOJIOJIbHBIM WITH IIOMMEHHBIH JTyT, 03€p0, 6OJI0TO).

IKCeKypeust « DKCKYPCHs B arpO3KOCHCTEMY (Ha IOJIE WK B TEILIHIHOE XO3SICTBO)».

Tema 10. Buocdepa — riobanbHas sKocHcTeMa

buocdepa — obmennanerapuas 06010uka 3emiiu, Te CyImECTBYeT Wi CyLIECTBOBAJA
XKu3Hb. PasBuTue npescrapienuii o Guocdepe B Tpynax J. 3rocca. Yuenue B. . Bepnajckoro o
buochepe. O6mactu Guocdeps u eé cocras. JKupoe BernecTBo Guocheps! i ero byHKIHH.

3akOHOMEPHOCTH cyIecTBoBanus Grochepbl. OcoOGeHHOCTH Ouochepsr kak ri06aILHOIN
OKOCHCTeMBI.  JliHamMuyeckoe paBHOBecHe B  Guochepe. KpyroBopoTbl BellecTs u
OHOreoXMMHUYECKHe [UKIIBI (YIIIEpo/a, a30Ta). PUTMHYHOCTD sIBICHUI B ouocepe.

3onanbHOCTL GHOChepsl. TTomsTre 0 Grome. OCHOBHBIE GHOMBI CyIIIN: TYH/pa, XBOWHBIE
jieca, CMEIIaHHbIE U MUPOKOIUCTBEHHbIC JIECa, CTEIH, CABaHHbI, [ICTHIHK, TPOIMYECKHE Jieca,
BBICOKOTOpbsi. Kinmar, pacTutenbHbIil ¥ SKUBOTHBIN MUP GHOMOB CYIIH.

Crpykrypa u (yHKIHS KMBBIX CHCTEM, OIEHKA HX PECYpPCHOIO TMOTEHIHAna M
OrochepHbIX (yHKITHIA.

JeMoHCcTpanum

IToprpersr: B. U. Bepuanckuii, D. 3iocc.

Tabmuupt u cxempr: «I'eochepsr 3emitn», «KpyroBopor azora B mpupoze, «Kpyrosopor
yriepoza B npupoje», «Kpyrosopor kucioposna B npupoze», «KpyroBopor Bojsl B IpEpoie,
«OcHoBHBle  OuOMBI  cymm», «Kinumaruueckme mosica 3emumy, «Tynnpa», «Taiiray,
«Cmemannpii  ec», «Ilupokosmcrennbiii  necy, «Cremsy, «CaBaHHay», «IlycTeinsy,
«Tpommueckwii jecy.

OGopy noBanue: repoapun pacTeHUN pasHbIX GHOMOB, KOJUIEKIIMH JKHBOTHBIX.

Tema 11. YenoBek u okpyskaromas cpeaa

OKOJIOTMYeCKHe KPU3UChl W MX [PHYMHBL Bo3JeiicTBHE ueloBeka Ha ouochepy.
3arpsisHeHue BO3yIIHON cpeibl. OXpaHa BO3Myxa. 3arpsi3HEHHE BOIHOM cpenpl. Oxpana
BOJIHBIX pecypcoB. Paspyinenune nmousbl. OXpaHa II0OYBEHHBIX pecypcoB. M3aMenenue kiumara.

AHTPOIIOTEHHOE ~ BO3JICUCTBHE HA DACTUTEIbHBIA W  KMBOTHBIA mup. Oxpana
PacTUTENLHOTO M XUBOTHOTO Mupa. OCHOBHBIC IPHHIIMIIBI OXPAHBI IPUPOIBL. KpacHble KHUTH.

Oco60 oxpansiemble npupozasbie Teppuropun (OOIIT). Boranudeckue cambl ¥ 300JI0THUICCKHE
MIapKHU.



OCHOBHBIE [IPUHIKIIB YCTONYMBOTO PA3BHTHS YeIOBEUESCTBA W npupozsl. Pammonansnoe
NIPUPOJIOTIONB30BAHME M COXpaHECHHE OHWOJOrMYECKOro pasHooOpasus 3emum.  O6mime
3aKOHOMEPHOCTH ITI00ANBHBIX 9KOJIOTHIECKHX KPH3UCOB. OCOGEHHOCTH COBPEMEHHOTO KpHU3uca
U €70 BEPOSITHBIE TTOCIEICTBUS.

PaspuTHe METONOB MOHHMTOPHHIA PpA3BUTHS ONACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemuvie uccnedosanus nepexooa K pecypcocbepezalowjeii U KOHKYPEHMOCHOCOOH O
onepeemure. buonozuueckoe pasnoobpasue u 6uopecypcel. Hayuonanvuuie ungopmayuonnvle
cucmemvi, obecnewusaowue 00CmMyn K UHGOPMAYUU NO COCMOAHUIO OMOCTbHBIX GUIOE 1
akocucmem. Ocroswl dkopeabunumayuy HKOCUcmem u cnoco6o6 6opuoul ¢ buonospesicoenuamu.
Pexoncmpykyus MOpckux u Hazsemuwix skocucmen.

JeMoHcTpamun

Tabmuusr w  cxembl:  «3arpssHeHue  atMocdepbi», «3arps3HeHne  rugpocheps»,
«3arpssuenue mouBby, «llapuukoBeii  ddext», «Oco60o OXpaHSIEMBIE  MIPHPO/IHBIE
TEPPUTOPUK», «MozieNH yIpaBiIsieMoro Mupay.

Obopynosanue: Qotorpaduu  OXpaHAEMBIX PACTEHHA M  KMBOTHBIX Kpachoii  kuuru
Poccuiickoii denepannn, Kpacuoit kauru peruoua.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITIPOI'PAMMBI 110 BUOJIOTUU
HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUS

JINYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycramaBnuBaeT TpeGOBaHHs K pe3yjbTaraM OCBOCHHUS 00y4aronuMucs
IPOrpamMM CpeiHero oo1ero 00pa3oBanHus: IMYHOCTHBIE, METATIPEIMETHBIE 1 IIpEMETHBIE.

B cTpykType JMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHS MPOIPAMMEL 110 GHOJOTHH BBIIEICHEI
CIefyIomue  COCTAB/SAIOMME:  OCO3HAHME  OOYYalOIMMHCS — POCCHICKOW  IpakIaHCKOl
MJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CaMOCTOSITEJIBHOCTH W CAMOOIPEENEHHIO,
Hanuuue momusayuu K OOYy4YEHUIO OWOIIOTHH, YeleHanpasieHHoe paszéumue BHYTPEHHHX
yOEXK/IeHHH JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IEHHOCTEH M UCTOPUYECKHUX TPAJULUN pPa3BUTHS
OHOJIOTHYECKOT0 3HAHHSL, 20MOBHOCHL U CROCOOHOCHb 00y4alomuXcsi PyKOBOICTBOBATHCS B
CBOGH  JICATENLHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKAMH, IPUCYIIUMU  CUCTEME
Ouosornyeckoro  o0pa3oBaHWs, HAIUYUEC — NPABOCO3HAHUS — DKOTOTHUECKOI KYJIbTYDBl,
cnocobHocmu cmagumsy eI U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS IPOTPAMMBI 110 GHONOTHH JOCTUTAIOTCSA B SMHCTBE
Y4eOHOH ¥ BOCIHUTATETBHON JNESTENBHOCTH B COOTBETCTBHH C TPAAUIHOHHBIMHU pocCUHCKUMHU
COLIMOKYJIETY PHBIMH, HCTOPUYECKHMH U Iy XOBHO-HPABCTBEHHBIMH L[CHHOCTSIMH, TIPUHSATHIMU B
0OIIeCTBE NpaBWJIaMH M HOPMAaMH IOBEICHHUS M CIOCOGCTBYIOT IMPOLECCAaM CaMOIIO3HAHUS,
CaMOBOCITUTaHHUs U CaMOPA3BUTHSI, Pa3BUTUSI BHYTPEHHEH MO3UIMK JIMYHOCTH, NATPHOTU3IMA K
YBOKCHHS K 3aKOHY W IPABONOPSIKY, YEJIOBEKY TpyJa W CTaplieMy IOKOJIEHHIO, B3aUMHOIO
YB@XCHHsl, OEpe}HOro  OTHOWICHHS K  KyJbTYPHOMY  HACIEIHIO H TpaJULAsIM
MHOTOHALMOHAIBHOTO Haposa Poccuiickoi Menepannu, Ipupoie U OKpyKaromei cpese.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUs yueOHOro npeaMera « BUONOTUsY JOJKHEI OTpaXkathb
TOTOBHOCTB M CIIOCOOHOCTH 0OYHArOIIMXCS PYKOBOJCTBOBATHCS C(OPMUPOBAHHOM BHYTPEHHEI
NO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OPHMEHTALUH, ITO3HUTHBHBIX BHYTPEHHUX
YOeXKIeHUH, COOTBETCTBYIONMX TPAAMUMOHHBIM ILEHHOCTSM  POCCHHCKOIO oOmecTna,
PacCHIMpEHHE )KU3HEHHOTO OIBITA U OMbBITA JEATEIBHOCTU B MPOIECCE PEAlU3allMi OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMSI:

COPMHPOBAHHOCTh  IPOKIAHCKONH —MO3MLME  OOYYaloImerocss Kak aKTUBHOTO 1
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOTO 00OIIECTRA;

OCO3HAaHHE CBOMX KOHCTUTYHHOHHBIX IIpaB M OO0S3aHHOCTEH, YBaXKEHHE 3aKOHA U
IIPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JI€ATELHOCTH MPU CO3JaHUN YUeOHBIX TPOEKTOB,
PeIICHNH y4eOHBIX U TIO3HABATENbHBIX 3a/1a4, BBIIOIHEHUH GHOIOTHYECKHX dKCIIEPHMEHTOB;

CIIOCOOHOCTL  ONPENENATh COOCTBEHHYIO TIO3HIMIO 10 OTHOIIEHHIO K SBICHHSM
COBPEMEHHOM KU3HU U OOBSICHSTH €&,

YMCHHE  y4YHTBIBATL B  CBOMX = JCHCTBHUSAX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHSI JIFOJEH C Pa3HBIMH YOEXKICHUSIMH, KyJIbTYPHBIMU HEHHOCTSMH U COLMATBHBIM
IIOJIOKECHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOIECCE COBMECTHOIO BBIIOJHEHHS y4YEOHBIX,
IIO3HABATEJIBHBIX M MCCIICNIOBATEIbCKUX 3alay, YBaXUTEIHLHONO OTHOILIEHUS K MHEHUIO
ONIIOHEHTOB IIPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB GHOIIOTHYECKOTO COIEPIKAHMS,

TFOTOBHOCTH K 'YMaHUTAPHOM M BOJIOHTEPCKOM J1€ATEILHOCTH,



2) IATPHOTHYECKOT0 BOCIIUTAHMS:

chopMHPOBAHHOCTH POCCUUCKOM IPaXIaHCKOM HJICHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K
CBOEMY HAapOZy, yBCTBa OTBETCTBEHHOCTH Iepen POmuMHON, ropaocTd 3a CBOH Kpaid, cBOIO
PonuHy, cBO# A3BIK M KyJIBTYpY, IIPOLIIOE U HACTOSIIEE MHOTOHAIMOHATIBHOTO Hapoza Poccun;

IICHHOCTHOE ~ OTHOLICHME K MPUPOJHOMY HACICAMIO M IAMSATHUKAM IIPHPOJILL,
AOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYIE;

CIIOCOOHOCT  OIEHMBATh BKJIAJ POCCHHCKHX YYSHBIX B CTAHOBJICHHE W pa3BuTHE
OHMOJIOruK, IOHUMAHHS 3HAYEHHS] OMOJIOTHH B [IO3HAHUY 3aKOHOB IIPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI0 O0IIECTBA;

uIeHHas yOeKIEHHOCTD, TOTOBHOCTB K CJIy KEHMIO ¥ 3amuTe OTeYecTBa, OTBETCTBEHHOCTE
3a ero cyap0y;

3) XyXOBHO-HPABCTBEHHOI0 BOCITHTAHHS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEH POCCHICKOTr0 HApo1a;

C(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHS, STHIECKOTO TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYALMIO M IIPHHAMATH OCO3HAHHDBIE PELIEHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIAJA B IOCTPOEHHE YCTOWYMBOTO Oy TyIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM ' POJUTENSAM, CO3JaHHIO CEMbH HA OCHOBE

OCO3HAHHOTO NMPUHSTHS HEHHOCTEH CEMEIHOM JKU3HU B COOTBETCTBHH C TPAIMIMSIMH HAPOJIOB
Poccuu;

4) 53cTeTHYeCKOro BOCIHTAHMS:

9CTETHYCCKOE OTHOIICHUE K MUPY, BKJIOYAs 3CTETHKY ObITa, HAyYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPy/la, OOIIECTBEHHBIX OTHOIICHUIA;

IIOHUMAHUE SMOIMOHATBHOTO BO3/ICHCTBHS )KUBOU MIPUPOJIBLI M €€ LIEHHOCTH;

TOTOBHOCTE K CaMOBBIDKEHUIO B PA3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE IPOSBIISTEH
KavecTBa TBOPYECKOH JINYHOCTH;

5) ¢usuveckoro BocnuTaHus, (opMHPOBaHMS KYJbTYpbl  3/I0POBbSI M
IMOUHOHAILHOIO 6JIAr OOy YHs:

TIOHMMaHHE U pealM3aius 3710pOBOT0 U Oe301acHOro 06pasa KU3HH (30pOBOE IIUTAHHE,
COOJIIO/IEHHE TMTHEHHYECKUX [PABHI H HOPM, COaNaHCUPOBAHHBIA PEKHUM 3aHATHH U OTIBIXA.
perynspHas —(usndeckas aKTHBHOCTB), OEPEXKHOTO, OTBETCTBEHHOrO M KOMIETEHTHOIO
OTHOMIEHHS K COOCTBEHHOMY (PH3HYECKOMY U IICHXHUYECKOMY 30POBBIO;

[IOHUMAHUE NEHHOCTH IMPaBHJI MHIUBHUJIYAIBHOIO M KOJUIEKTHBHOIO OE30MaCHOTO
TIOBEJICHHUS B CUTYaLUsIX, YTPOXKAIOIIUX 3/I0POBBIO M YKU3HU JIFOICH;

OCO3HaHWC MOCJIEACTBUH M HEHPUSTHS BPEIHBIX HPUBBIYEK (YHOTPEOICHUS AIKOTrOJIs,
HAapKOTUKOB, KypPEeHHS );

6) Tpya0BOro BocnHTAHMSN:

TOTOBHOCTB K TPYJly, OCO3HAHUE LIEHHOCTU MAacTePCTBA, TPy I0JIIO0HE;

TOTOBHOCTD K aKTHBHOM JICATE/IBHOCTH TEXHOJIOTUYECKON U COLMATBHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHHMIMMPOBATH, IUIAHMPOBATH M  CAMOCTOSTENHHO  BBIIOJHSTE TaKyIo
JeSATETbHOCTD;

MHTEPEC K Pa3IMYHBIM C(epaMm NpO(ecCHOHATBHON [ESTETbHOCTH, YMEHUE COBepIIaTh
OCO3HAHHBIA BEIOOD OymyIneit Ipodeccuu U pearn3oBbIBATH COOCTBEHHBIC KU3HEHHBIE IUJTAHbI,

FOTOBHOCTE M CIIOCOOHOCTH K OOPAa30BaHHIO U caMOOOPA30BAHUIO HA IPOTSHKEHUU BCEH
YKU3HH;

7) 3K0I0rH4eCKOro BOCIIMTAHUS:



OKOJIOTHYECKH NENECO00pPa3HOe OTHOMECHHE K HPUPOJE KAK MCTOYHHKY JKH3HH HA 3emie,
OCHOBE €€ CyILECTBOBAHHS;

TOBBIICHAE YPOBHS OKOJOrMYECKOH KyJIbTYphl: NPHOOPETEHHE OMBITA IIAHUPOBAHHSI
IOCTYTIKOB M OLEHKH MX BO3MOJXKHBIX MOCJIC/ICTBUH [T OKPYKaroIei cpeipl;

OCO3HAHHME II00AILHOTO XapaKTepa IKOJIOTHUECKUX POGIeM U Ty Teil ux peleHus;

CIIOCOOHOCTB HCTIONB30BATh MPUOOPETACMbIE TIPH M3yUYSHHH OHOJOTMM 3HAHHS 1 YMEHHUSI
P PEIICHHH MPOOJIeM, CBS3AHHBIX C PAlMOHANBHBIM IIPHPOJIOTIONE30BAHUEM (COBIOIEHH e
TIpaBHJI TIOBCJICHUS B NPUPOJIC, HANPABICHHLIX HA COXPAHEHHE DPABHOBECHS B HKOCHCTEMAX,
OXpaHy BH/IOB, SKOCHCTEM, OHOChEpHI);

aKTHBHOC HETIPUATHE JCHCTBHUM, NMPHUHOCAUIMX BpPeJ OKPYXKarouleld MPHpOIHOH cpejie,
YMEHHE NPOTHO3MPOBATH HEOIATONPHATHBIE SKOJIOTHYECKHE MOCITENCTRUS TPEIIPHHAMAEMBIX
JEHCTBUH U IPENOTBpAIATh UX;

HQIIIME  PasBUTOTO OSKOJOTMYECKOTO MBINUIEHHUS, SKOJIOTHYECKOH KYIbTYphl, OIbITa
ACSATCIBHOCTH ~ SKOJOTMYECKOH  HANpPAaBJIE€HHOCTH, YMEHHS pPYKOBOICTBOBATHCS WMH B
II03HABATE/IbHOM, KOMMYHUKATMBHOM M COILMAIBHOW HPAKTHKE, TOTOBHOCTH K YUacTHIO B
IPAKTHYECKOM AESTEILHOCTH SKOJIOIHYECKON HANPaBICHHOCTH;

8) nenHoOCTH HAYYHOr0 MO3HAHMSA:

C)OPMHPOBAHHOCTH  MHPOBO33PEHHSI,  COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH ¥ OOIIECTBEHHOH IpPaKTUKH, OCHOBAaHHOTO Ha JHAJIOre KyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MOJIMKYIETY PHOM MUDpE;

COBEPIICHCTBOBAHUE A3BIKOBOM U YMTATEILCKOM KYJIBTYPBI KaK CPEICTBA B3aHMOIEHCTRHIS
M1y JIOJbMM ¥ IIO3HAHUS MHPa;

NOHMMaHHE CrenuUKH OMONOTUU KaK HAyKH, OCO3HAHUS €& POIH B (bopmupoBaHuH
PAHOHAIBHOTO HAYYHOTO MBIIICHUSI, CO3/[aHHH [ETOCTHOTO MPECTABIEH s 00 OKPYIKAIOLIEM
MHpE Kak O CAMHCTBE MPUPOJBI, YelOBeKa H OOIIECTBA, B IIO3HAHHU HPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH POOJIEM COXPAHEHHUSI IPHPOTHOTO PABHOBECHSI;

YOCHKAEHHOCTD B 3HAYMMOCTH OHOJIOTMH JUIS COBPEMEHHOM LMBUIM3AINN: 06eCIeUeHHs
HOBOTO ypOBHSI Pa3sBUTHs MEIHLHUHBI, CO3JAHUE NEPCIEKTHBHBIX OMOTEXHONIOTHIL, CIIOCOOHBIX
pelaTh pecypcHsie MPoOIeMbI Pa3BUTHS YETOBEYECTBA, TIOMCKA TIYTeH BBIXOAA M3 II06ATbHBIX
OKOJIOTHYIECKUX IPOOIeM 1 0becrieuen s nepexo/ia K yCTOHIHBOMY pa3BHTHIO, panuoHATIBHOMY
UCIIOJIb30BAHHIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHAAPTOB JKH3HU,

3aMHTEPECOBAHHOCTE B IOJIyYE€HUH OMOJIOTMYECKUX 3HAHMM B IIEJISAX IOBBICHHUS OOMIei
KYJIBTYpBI, €CTECTBEHHO-HAYYHOH IPAMOTHOCTH, KaK COCTABHOW YacTH (hyHKIHOHAIBHOM
IPaMOTHOCTH 00y4Yaromuxcsi, hopMUPYEMO TIPH HU3yUEHUH OHOTOTHH

TIOHUMAHHC CYIIHOCTH METOJOB TO3HAHMS, HCIONb3YEMBIX B ECTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIONB30BATh IOJyYaeMble 3HAHUS JUI AHANM3a W OOBACHEHHS SBJICHUI
OKPYXKAIOIEro MHUpa ¥ INPOMCXOMAIIMX B HEM M3MEHEHHM, YMEHHE NelaTh 0OOCHOBAHHDBIC
3aK/IIOYCHAS. HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C HETbIO IOJIYYeHHSs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEIBHO HCIOJIB30BATh OHOJIOTHYECKHE 3HAHMS JUIS pereHus
PO0JIEM B peaTbHBIX JKH3HEHHBIX CHTYalUsIX,

OCO3HAHHE LCHHOCTH HAYYHOH JEATEIBHOCTH, FOTOBHOCTH OCYIIECTBIISITH IPOEKTHYIO H
HCCIIEI0OBATENBCKY O JAESTEIbHOCTh MHIMBUJLYAJIBHO ¥ B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOPAa3OBAHHMIO M CAMOOOPA30BAHMIO, K
AKTHBHOMY TIOJyYEHHIO HOBBIX 3HAHMW 1O OHOJIOTMM B COOTBETCTBHH C IKH3HEHHBIMU
OTPEOHOCTAMH.



METAIIPEAMETHBIE PE3YJIbTATHI

Meranpe/iMETHBIE pe3yNbTaThl OCBOCHHS YYeOHOro mpeaMera « BHOMOrHsy BKIIOUAIOT:
3HAYUMBIE UL (DOPMHPOBAHUS ~ MHPOBO33PEHHS  OOYUAIOIIHXCS MEXK U CLUIUTMHAPHBIE
(MeXTIpeIMETHBIE) O0IIEHAY YHBIE IOHATHS, OTPAKAIOIIHE 1EJIOCTHOCTD HAY4YHOM KapTHHBI MUpa
M CHIU(BUKY METOJIOB TIO3HAHHSI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HAYKAX (BemiecTBO, sHEPIHU,
SIBJICHUE, TIPOLECC, CHUCTeMa, HAy4YHBIA (aKT, NMPHHIMIL, THIOTE3a, 3aKOHOMEPHOCTB, 3aKOH,
TeOpHUsl, UCCIENOBAHUE, HAOIIONCHHE, U3MEPEHHE, DKCIEPHMEHT M JIPYTHE); YHHBEpPCAIbHbIC
y4eOHbIe NeHCTBHS (MO3HABATENbHBIE, KOMMYHHKATHBHBIE, PEryJIATUBHBIE), 00eCIeUnBaIOIIHe
(opmupoBanue yHKIMOHAIBHON TPAMOTHOCTH H COLHAIBHON KOMIICTEHIIHH o0yyarommxces;
CIIOCOOHOCTH o0yyvaromuxcst UCII0JIb30BaTh OCBOEHHBIE MEXIMCHUILUINHAPHBIE,
MHUPOBO33PDEHYECKUE 3HAHHWS W YHHMBEPCAJIbHbIC Yy4YeOHBbIE ACHCTBHUS B TO3HABATEIBHOH W
COLMATIbHON IIPAKTHKE.

B pesynbrate wu3ydeHms OHOJOTHH HAa YPOBHE CpEIHEro OBIIEro oOpazoBaHus y
obOyuarommerocst 6yayT chOpMHEPOBAHBI MO3HABATEILHBIE YHHUBEpCaAJIbHbIE yueOHBIE IEHCTBHS,
KOMMYHUKATHBHBIE yHUBEPCAIbHBIC Yy4COHbIE JEHCTBHS, pPEryJSTHBHBIC YHHBEpPCATBHbIC
yueOHbIE IEUCTBUS, COBMECTHAS JESTETLHOCTb.

Meranpe/iMeTHbIE pe3ynbTaTBI OCBOCHHS TIPOTPAMMBI CPEIHErO OBIIEro oOpa3zoBaHwsI
JIOJKHBI OTPaXKaTh:

Osaajenne yHuBepcaIbHbIMH Y4e0HLIMH TI03HABATEIbHBIME 1€ CTBHIMM:

1) 6a3oBbIe TOrHYEcKHe NelicTBHN:

CamMOCTOATENBHO (OPMYIIMPOBATh M aKTyallM3UPOBATH IPOOJIEMY, pAacCMaTpUBAThH ef
BCECTOPOHHE;

HCIOJb30BaTh IPH OCBOCHHM 3HAHUH IMPUEMBI JIOTHYECKOTO MBINUICHUS (aHAIH3a,
CHHTE3a, CpaBHEHHMS, KiacCHpuKaiuu, OOOOIICHHUS), PACKphIBATH CMBICH OHOJOMMYECKHX
TOHSATHIT (BBIAEIATH X XapaKTePHbIe PH3HAKHU, yCTAHABIMUBATH CBSI3H C JIPYTUMHU HOHSTUSIMU);

ONpPENENATh NENU JeSITebHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPHHM HX JOCTHKEHUS,
COOTHOCHUTD PE3yJIbTAThI JIEATEIBHOCTH C IIOCTABJIEHHBIMH LIEJISIMU;

HCIIOJIB30BAaTh OWOJIOTHYECKHE TMOHATHS Uil OOBICHEHUS (AKTOB W SIBJICHHH SKMBOI
IIPUPO/IBI;

CTPOUTEL JIOTHYECKHE pPACCyXIACHUs (MHIYKTHBHbIC, JEAyKTUBHBIE, IO aAHAJOIUH),
BBIIBJIAITH 32KOHOMEPHOCTH M MPOTHBOPEYHS. B PACCMATPHBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI ¥ 3aKJIIOYCHHSI;

NPUMEHATE CXEMHO-MOJICTIbHBIE CPEJICTBA JUIS IPEJICTABICHHUS CYIIECTBEHHBIX CBSI3CH 1
OTHOIICHUH B M3y4acMbIX OHOJIOrMYECKHX OOBEKTAX, a TaKxkKe IPOTHBOPEYHI PasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHOOPMAIIMOHHBIX HCTOUHHKAX;

pa3pabaThiBaTh IJIAH PEIICHHUs MPOGIEMbI C yUETOM aHAIIN3Aa MMEIOMIUXCS MATEPHATBHBIX
U HEMaTEePHAIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JCSTEIBLHOCTH, OLUEHHMBATH COOTBETCTBUE PE3YIHTATOB IIEINISIM,
OLICHMBATh PUCKH MOCIIEICTBUMN I€ATEIHbHOCTH;

KOOPIIMHHUPOBAaTh M BBINOJHITH pPAbOTY B YCIOBHSX pEAIBHOTO, BHPTYaJbHOTO W
KOMOMHHMPOBAHHOTO B3aMMOJIECHCTBHS;

Pa3BMBaTh KPEATUBHOE MBIILICHUE TIPU PELICHUH )KHU3HEHHBIX [IPOOIIEM.

2) 6azoBble HCCIE0BATENLCKHE JeiiCTBHUS:



BJIJIETh HABBIKAMH Y4eOHO-HCCIIEIOBATEICKOM M IPOEKTHOM JESATEIbHOCTH, HABBIKAMH
pasperuenus mpodiieM, CocoOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIHOMY MOMCKY METOJIOB
peLICHMs IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IHUHBIX METOIOB IIO3HAHMS,

UCIIOJIb30BATh Pa3JIM4YHbIE BHM/bI JEATEIBHOCTH 110 IOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPEeTaliuy, NPeodpa3OBaHUIO ¥ NPUMEHEHUIO B y4eOHBIX CHTYalHsX, B TOM 4YHCIIE TIpH
CO3JIJaHUH y4eOHBIX ¥ COLUATBHBIX MPOEKTOB;

(opMHupoBaTh HAayYHBIA THI MBIIUICHHS], BIAJIETh HAYYHONH TEPMUHOJIOTHEH, KITFOYEBHIMH
IIOHSITUSIMUA U METOJIaMH;

CTaBUTh ¥ (OpMyJIUpOBaTH COOCTBEHHBIC 3aJa4d B 0OPa30BaTEIbHON JESITENLHOCTH |
YKU3HEHHBIX CUTYAaIIHsIX;

BBISABJISITE TIPUYMHHO-CIIC/ICTBEHHBIE CBA3M M aKTyalHM3HPOBaTh 3ajady, BBIIBHIAThH
TUNOTE3y €€ peIICHHs, HAXOAWTh AapryMEHThl JUIs JOKa3aTeJbCTBA CBOMX YyTBEPIKICHWUIA,
3aJ[aBaTh apaMeTpbl U KPUTEPHH PEIICHHUS;

AHAJIM3MPOBATh TMOJIYYCHHBIC B XOJ€ PpELICHMS 3aJaud Pe3yJbTarbl, KPUTHYECKHU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHAIIPABICHHBIA IIOUCK TEpPEeHOca CPEACTB U CIIOCOOOB JEHCTBHS B
npodeccroHaNbHyIO Cpejy;

YMETb NEPEHOCHTh 3HAHMs B  IIO3HABATEIbHYIO M  IPAKTHYECKYIO  00JIACTH
KU3HEAESITEITbHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS M3 PA3HBIX MTPEJIMETHBIX 00JIacTelH;

BBIZIBUI'aTh HOBBIC HJEH, IpEIJIaraTb OPUIMHAIBHBIC MOJIXOJIBI M DEIIEHHs, CTAaBHTh
IpOOJIEMBI ¥ 33/1a4H, JTOITY CKAIOLIHE aTbTePHATHBHBIE PEIICHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHPOBATLCH B Pa3IMYHBIX MCTOYHHKAX MH(OpManuu (TeKcTe yueOHOro mocoowus,
HayYHO-IIOIYJIIPHOM JIMTEpaType, OMOJIOrHYECKHX CIOBAPAX U CIIPABOYHHKAX, KOMITLIOTEPHBIX
0azax maHHBIX, B VIHTepHeTe), aHANM3MPOBATh HHOOPMALMIO PA3IUYHBIX BUIOB U (HOpM
[pEJICTaBICHHUS, KPUTUYECKH OIIEHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

(opmyMpoBaTh 3ampoCkl M NPUMEHSTH Pa3IHdHbIC METOABI IIPH TMOUCKE U OTOOpE
Ouonoruueckoit HHGOPMAINH, HEOOXOIUMOMN IS BBINOJHEHHS YUeOHbIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BaHUS WH(YOPMAIHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATE KYyJIBTYPY aKTHBHOI'O UCIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY IIPEICTABICHUS OHOJOIMUYECKOM
uHpopManuu (cxeMsl, rpaduKh, IUarpaMMBbl, TaOJIHIbI, PUCYHKH H IPYTOe);

HCIIOJIb30BaTh HAy4HBIM $3bIK B KauyecTBE CpeicTBa NpH pabore ¢ OHOJIOTHYECKOi
MHpOpMaIMel: IPUMEHITh XUMHYECKUe, (PU3HUECKHe M MaTeMaTUUYeCKHUe 3HAKA M CHMBOJIBL,
(opmynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIOJIb30BaTh M IPeoOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQ/ICTh HABbIKAMHM Ppaclo3HaBaHWs M 3allUThl  WHpOpMALWH, WHPOPMALUOHHON
0€30I1aCHOCTH JIMYHOCTH.

OnJiaienne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMY JIeHCTBUAMU:

1) obmenwue:

OCYIIECTBIISATh KOMMYHHUKAIMU BO BCEX cepax KHU3HH, aKTHBHO YYaCTBOBATH B JIMAJIOTE
WK JIMCKYCCUM TI0 CYINECTBY OOCY)KHAaeMOW TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI, BBHICKA3bIBATh
CY)XICHHsI OTHOCHUTEJIBbHO BBINOJHEHHs IpeUlaraeMoif 3aJa4d, YYUTHIBATH HWHTEPECHI M
COIJIaCOBAHHOCTD MO3MILUH JPYTUX yUYaCTHUKOB JIMAJIOTA HITH TUCKYCCHH);



pacro3HaBaTh HEBEPOAIbHBIE CPENCTBA OOIICHHS, MOHMMATh 3HAYEHHME COIMAIbHBIX
3HAKOB, MPEIIOCHUIOK BOSHUKHOBEHHSI KOH(JIMKTHBIX CUTYaIWii, yMETh CMST4aTh KOH(JIMKTEI U
BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMK CIIOCOOAMK OOLIECHUS M B3aMMOJIEHCTBHS, MOHUMATH HaMepeHusi
JOpYTUX JIOIEH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY ¥ B KOPPEKTHOU (hopme
(GopmynupoBaTh CBOM BO3paXKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3]IaraTh CBOKO TOYKY 3PEHHS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs AEATENLHOCTD:

TNOHUMATD W MCTIONB30BATH MPEUMYIIECTBA KOMAHIAHON M MH/IMBHIYaIbHOM paboThI Tpu
pelieHnn OUOIOruYecKol PobIEMbI, 0GOCHOBBIBATE HEOOXOIMMOCTD NPUMEHEHUS TPYTIITOBBIX
(opm B3anmoselicTBIS IpK pelnenuy yueGHOM 3anaun:

BBIOMpATh TEMATHKY W METOIbI COBMECTHBIX JEHCTBHH YYETOM OOIIMX WHTEPECOB M
BO3MOXXHOCTEM Ka)KJIOTO 4YIeHa KOJJIEKTUBA,

IPUHAMATDE  LETH  COBMECTHOM JICATEIBHOCTH, OPraHH30BBIBATH U KOOPIMHHPOBATH
ACHCTBHSL 1O €€ JIOCTHXKEHHIO: COCTAaBIISTh TUIAH ICiiCTBHIA, pacnpesiesisiTh poiau C Y4ETOM
MHEHHUH YYaCTHHKOB, 00CYXK/IaTh Pe3yIbTaThl COBMECTHOMH paboTHL;

OLCHHUBATE KAYECTBO CBOCTO BKJIAJIA M KAXIOT0 yYaCTHMKA KOMaH/bl B OOIIMH pe3yIbTar
10 pa3paboTaHHBIM KPUTEPHUSIM;

TIpe/UIaraTh HOBBIC MPOCKTBI, OLUECHUBATH HIEH C TO3ULHU HOBU3HBI, OPHUIMHAJIBLHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATL NO3UTHBHOE CTPATErMYECKOC IOBEJICHHE B Pa3IMYHBIX CHUTYAIHUSIX,
IIPOSIBIIATE TBOPYECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

Osyajenne yHUBEPCAIbHBIME PETy IS THBHBIME /1 CTBHSIMHE:

1) camoopranuszanms:

HMCIIOJIb30BATh OHOJNIOTMYECKHME 3HAHUS [UISl BBIABJIEHHS TIPOOIEM W HX pelieHus: B
KU3HEHHBIX U yUEOHBIX CUTYaIUAX;

BBIOUPATh Ha OCHOBE OMOJIOIUYECKUX 3HAHUM [EJIEBbIE U CMBICIOBBIC YCTaHOBKU B CBOHX
ACHCTBHAX M IOCTYNKAX MO OTHONIEHHIO K JKUBOW MPUPOJE, CBOEMY 3JIOPOBBIO U 3/I0POBBIO
OKPY KaIOIIUX;

CaMOCTOATEJIBHO OCYLIECTBIIATh TO3HABATEILHYIO JIEATENbHOCTD, BBISBISATH MPOGIEMBL,
CTaBUTh U (OPMyIHpOBaTH COOCTBEHHBIC 3a/aud B O0OPA30BATENBHONH JESTEIPHOCTH W
JKU3HEHHBIX CUTYaIIHsX,

CaMOCTOATEIEHO COCTABJIATH IUIaH PELICHUS MPOOJIEMBI ¢ YUETOM MMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPENOYTEHHUIA;

JTaBaTh OLEHKY HOBBIM CHTYAIIHSIM;

PacIIMpATh paMKK y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MTPE/ITOYTEHMIA;

AiesIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €TI0, GpaTh OTBETCTBEHHOCTH 33 PEIlCHHE:;

OIIEHHUBAThH IIPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHHIO H IIPOSIBICHUIO IMPOKON SPYIULIAN B pa3HbIX 00JacTIX
3HAHUH, IOCTOSHHO TOBBIMIATE CBOM 00Pa30BATETLHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTh OUCHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OICHUBATD
COOTBETCTBHE PE3YJILTATOB IEJISM;



BJIA/IETh HABBIKAMH M03HABATE/ILHON pe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUI
¥ MBICTTHTEIIBHBIX MIPONECCOB, X PE3YJILTATOB U OCHOBAHMH, HCIIOIB30BaTh MPUEMBI pedIIeKCHH
JUISL OLICHKU CHUTYaIMHU, BEIOOpA BEPHOTO PELIEHUS;

YMETb OLCHUBATH PUCKH M CBOCBPEMEHHO IIPUHUMATh PELICHHSI 110 UX CHIIKCHHUIO,

IPUHAMATL MOTHBBI M aPI'yMEHTBI IPYTHX IPU aHAITH3€ Pe3YJIbTATOB e TeTbHOCTH;

3) npunsTHE CEOS M APYIHX:

NPUHAMATEH Ce0s1, IOHMMAs CBOM HEJJOCTATKH M JJOCTOMHCTBA,

NPUHUMATE MOTHBBI U apI'yMEHTBI JIPYTUX IIPU aHAIU3€E PE3yIbTATOB JESTeIbHOCTH;

NPU3HABAThH CBOE IPABO M IIPABO JAPYTHX HA OIIUOKY;

pa3sBUBATH CIIOCOOHOCTH MOHMMATh MUP C MO3HIMH JPYTOro YeJIOBEKA.
INPEIMETHBIE PE3YJIBTATHI

IIpesmernble pesysbTaThl OCBOEHHs COAepkaHHs ydeOHOro mpeamera «BHONOrHs» Ha
yriyOnEHHOM ypOBHE OPMEHTHPOBAHbI Ha 00eCneuen e IPOMUILHOTO 00y4eHusI 00yJaroImuXcs
Ouostornu. OHM BKIIOYAIOT: CrENUpUUECKHe Uil OMOJOTHH HAy4YHBIC 3HAHUS, YMEHHS U
CIIOCOOBI  NEHCTBHH 10 OCBOCHMIO, WMHTCPIPETAMM H TIPEOOPA3OBAHMIO 3HAHHM, BHIbI
ACATEJIBHOCTH TI0 MOJIyYEHHIO HOBBIX 3HAHHH M MX INPUMECHEHHIO B Pa3IMUHBIX YYeOHBIX, a
TAaKXKe B PEATbHBIX XM3HEHHBIX CUTyalusX. [IpeamMeTHble pesyibTaTsl mpeicTaBieHsl Mo roaam
U3yYCHHS.

IIpenmeTHbie pe3ymbraThl OCBOeHHs yueOHOTO mpeamera «Buosnorusy B 10 ruacce
JIOJDKHBI OTPaXKaATh:

ChOPMHUPOBAHHOCTh 3HAHUN O MECTE M POJIH OHOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(popMHpOBaHME €CTECTBEHHO-HAYYHOH KAPTUHBI MHpAa, B MO3HAHHH 3aKOHOB OPUPOJIBI U
PELIeHHH IPOOIIEM PalMOHATLHOTO IPUPOIONONHE30BAHNS, O BKIIAIE POCCHHCKHX H 3apyGeiKHbIX
YYE€HBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHHE CHCTEMOW OHMOJOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIArAroLIHe
OMOJIOTMYECKHEe TEPMHUHBI U TOHATHS (KU3HB, KJIETKa, OpraHmsm, MeTaboJIu3M, IOMEOCTas,
CaMOPETyJISIHUs, CAMOBOCIIPOM3BEICHHE, HACIIEJICTBEHHOCTD, H3MEHYMBOCTD, POCT U Pa3BHTHE),
Ouonoruyeckue Teopuu (kierounas teopus T. IllBanma, M. Hlneiinena, P. Bupxosa,
XpoMocoMHast Teopusi HacnencTBeHHOCTH T. Moprana), yuenns (H. W. Basusiosa — o menTpax
MHOT000pasus U IPOUCXOXICHUS KYJIbTYPHBIX PACTEHMIT), 3aKOHBI (emmHOOOpA3US TIOTOMKOB
IIEpBOro MOKOJIEHHS, PACIICIUICHHUS], YUCTOTHI FAMET, HE3aBHCHMOro HacjenoBanus I'. Menes,
TOMOJIOTUYECKUX PANOB B HACJIEICTBEHHOW wu3MenumBoct H. WM. BaBuiosa), nmpuHIHIIb!
(KOMILTIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAaMK HAyYHOT'O MO3HAHHS, MCIOJIB3YEMbIX B OMOIOTHUECKHUX
MCCIIE/IOBAHUSAX XKHUBBIX 00BEKTOB (ONUCAHNE, U3MEPEHHE, HAOIIOIEHHE, SKCIIEPUMEHT);

YMCHHC BBUICIATH CYLIECTBEHHbBIC NIPH3HAKU: BUPYCOB, KIETOK IIPOKAPHOT M 3YKAPHOT,
OZTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM 4YHCIie OakTepuid, rpuboB, pacTeHwmil,
XKUBOTHBIX U YE€JIOBEKA, CTPOCHUSI OPraHOB U CHCTEM OPTraHOB PACTEHMH, IKMUBOTHBIX, YEJIOBEKA,
IIPOLECCOB  JKM3HEACATEIILHOCTH, MPOTEKAIOIIUX B OPraHW3Max pPAacTeHUH, >KHBOTHBIX U
4eJI0BeKa, OMOIOIMYECKHMX MPOIECCOB: OOMEHA BEIIECTB (MeTab0M3M), MPEBPAIIEHHS SHEPruH,
OpoxeHusi, aBTOTPOGHOr0 M reTepoTPOYHOro THNOB MUTaHHS, (HOTOCHHTE3A W XEMOCHHTE3a,
MHTO3a, MEH03a, TraMeTorenesa, SMOpUOreHesa, OCTIMOPHOHAIBLHOTO PA3BUTHS, PA3MHOKEHNUS,
VH/IUBALYJIbHOTO PasBUTUS OpraHu3Ma (OHTOr€He3a), B3aMMOJCHCTBHS I'€HOB, reTepo3uca,
HCKYCCTBEHHOT0 0TOOpAa;



YMCHHUE yCTaHABIMBATH B3aUMOCBA3H MEXKIY OPTaHOMJAMH KIETKH M MX (YHKIHAMHU,
CTPOCHUEM KJICTOK Pa3HBIX TKaHEH M WX DYHKIUSIMHU, MEXTy OPraHAMH M CHCTEMAMHU OpraHoB y
PacTCHUH, JKUBOTHBIX M YeJIOBeKa M HX (yHKIUIMH, MEXIY .CUCTEMaMH OpPraHOB M WX
QyHKIMSAME, MEXKTYy ITanmaMd OOMEHA BEIIECTB, JTANAMH KIETOYHOIO IUKJIA U KU3HCHHBIX
[IMKJIOB  OPraHW3MOB, JTalnaMd OSMOPHOHAIBHOIO DAa3BUTUS, TEHOTHUIIOM W GeHoTumOM,
(enorunom u pakropamu cpeasr 0OOGHTAHHS;

YMCHHUC BBIABJIATE OTIUYUTE/LHBIE NPH3HAKM JKMBBIX CHCTEM, B TOM YHCJIC DPACTECHHIA,
KHBOTHBIX U Y€JIOBEKa,;

YMEHHUE HCIIOJIb30BATH COOTBETCTBYIOIIME APTYMEHTBI, OHOIOTHYECKYO TEPMHUHOJIOTHIO 1
CHUMBOJIMKY JUIs I0KA3aTe/IbCTBA POJICTBA OPraHM3MOB PA3HBIX CHCTEMATHUECKHX TPYIIII;

YMEHHE peImaTh OHOJIOrMYECKHE 3a/[aud, BBISBIATH NPHUMHHO-CIEICTBEHHBIE CBS3H
MEXIY HCCIENyeMBIMU OHONOIMYECKMMU TIPOLIECCAMH ¥ SIBJICHHSIMH, 1eJIaTh BBIBOJIBI |
IIPOrHO3BI HA OCHOBAHHH II0JTyYE€HHBIX PE3YJILTATOB;

YMCHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHE PaboThl, COOIIONATH IIpaBUJIa TIPH
paboTe ¢ y4eOHBIM 1 1abopaTOpHBIM 060PYI0BAHHEM:;

YMCHHE  BRIIBUTATh TMIOTE3bl, MPOBEPSTH HX OKCHCPUMEHTAIBHBIMU CPECTBAMH,
(hopmympyst 1enh BceieI0BaHuS, AHATH3HPOBATE TI0JTlyYCHHBIE PE3YJIbTATHI U JIEJIATh BBIBO/IBI;

YMCHHE y4acTBOBATh B Y4eOHO-UCCIIENO0BATENLCKOM paboTe 110 GHONOIMH, SKOIOIHH 1
MEJMIUHE, MPOBOIMMOK Ha 0a3e IIKOJBHBIX HAYYHBIX OOWIECTB, M IyGIHYHO IPECTaBIISATE
TIOJIy YCHHBIE PE3yJIbTAThI HA yYEHUUECKHX KOH(DEPEHIHX;

YMCHHE OLCHHBATh OSTHYECKUE AaCIEKTHI COBPEMEHHBIX HCCIENOBAHMHE B  0GI4aCTH
OuosoruM M MequUMHBI (KJIOHHPOBAHHE, "MCKYCCTBEHHOE OIUIOZIOTBOPEHHE, HAIPABICHHOE
M3MCHCHUE I'€HOMA U CO3J[aHUE TPAHCT€HHBIX OPraHU3MOB);

YMCHHE OCYLIECTBIIATE OCO3HAHHBII BHIOOD Oyay1ieil mpodeccHOHANBHON e TebHOCTH B
00J1acTh OMOJIOTHH, MEUIMHBI, GHOTEXHOIOIUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, TUINEBOM
TPOMBIIUICHHOCTH, YIIyONSTh [O3HABATENBHBI WHTEpPEC, HANPABICHHBIH HA O0CO3HAHHLI
BBIOOp COOTBETCTBYIONIEH NPODECCHH M MPOJOIDKEHUE GHOIOIHYECKOro obpazoBaHus B
OpraHU3alysX CPEHEro NPOPECCHOHATBLHOTO U BHICHIEr0 00pa30BaHuMs.

IIpesMeTHBIE pesysbTaThl OCBOEHHS Y4eGHOrO npenmera «buonorusiy B 11 knacce
JOJDKHBI OTPaskaTh:

COPMHPOBAHHOCTH 3HAHHMI O MECTe U POJIH GHONOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(bopMupoBanuK cOBpeMeHHOI CCTECTBCHHO-HAYYHOH KapTUHBI MHpPA, B IO3HAHWH 3aKOHOB
TIPHPOJIBI W PCIICHHH SKOJIOTHYECKHX MPOOIIEM YETOBEYECTBa, a TAKKe B PELICHUHU BOIIPOCOB
PallMOHAJILHOTO  MPUPOJIONOIBL30BAHUS, ¥ B  (DOPMHPOBAHMM IEHHOCTHOTO OTHOINCHHS K
NPUPOJE, OOUIECTBY, YEIOBEKY, O BKIAJE POCCHHCKHX M 3apyOekKHBIX YUEHBIX-OHOIOrOB B
pasBuTHe OUOJIOTHH;

YMCHHEC BIIAJIETh CHCTEMOM OHOJIOrMYECKHX 3HAHUM, KOTOpAs BKIFOYAET OIpe/ieTICHHs] U
[IOHMMaHHE CYIMHOCTH OCHOBOIOJIATAlOIMX OUOIOTHYECKMX TEPMHHOB M  IMOHSITHIA (Bu,
dKocucTeMa, Ouocepa), OGHONOIUYECKHE TEOPHH - (IBOIIOIMOHHAS Teopust Y. JlapBuHa,
CHHTETHICCKAs] TeOpus 9BomonuH), yuenus (A. H. CesepuoBa — 0 myTsx u HaIlpaBJICHUSIX
sBomonuy, B.M. Bepuasckoro — o 6uochepe), 3akonsr (reneTuueckoro paBHoBecHs JIK. Xapau
u B. Baitn6Gepra, 3apoapnuesoro cxozxcrsa K. M. bopa), mpasuna (Munumyma [O. JIuGuxa,
IKOJIOTMYECKOH MUPAMHUIBI 9HEPIUH), THIIOTE3bI (ruToTe3a «Mupa PHK» V. T uibepra);

YMCHHC  BIIQJICTE OCHOBHBIMM METOJIAMH HAYYHOTO IO3HAHWS, HCIONb3yeMBbIMH B
OMOJIOTMYECKMX HCCIEIOBAHMSX JKHUBBIX OOBEKTOB H DKOCHCTEM (omucanue, u3MepeHue,



HAOJIOJIEHUE, IKCIIEPHMEHT), CIOCOGAMY BBISBIECHHS U OIEHKH AHTPOTIOI€HHBIX U3MEHEHHUH B
IIpUpOJIE;

YMEHHUE BBIICIATE CYLICCTBEHHBIC IPU3HAKH: BHUJOB, OHOIEONEHO30B, KOCHCTEM U
Ouocheprl, CTAOHIM3UPYIOUIEr0, IBHXKYIIErO W PasphIBAIOLIETO  €CTECTBEHHOr0 0T6Opa,
aJUIONAaTpUHCCKOro U CHUMIATPUIECKOTO BHAOOOPA30BAHMSI, BIMSHHUS IBMKYILAX CHIT ABOIOIAN
Ha TeHO(QOH/| NOMyJIANHH, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHUSI, YepeToBAHMS
HalpaBJICHUH BOJIIOLHUHU, KPyTOBOPOTA BEIIECTB U [IOTOKA 9HEPIUH B 9KOCHCTEMAX;

YMCHHE yCTAaHABINBATh B3aHMOCBS3H MEKITY IPOLECCAMH JBOJIOLMUH, JIBUKY IIIUMH
CHJIaMH. aHTPOIIOrCHE3a, KOMIOHEHTAMH Pa3lIMYHBIX 9KOCHCTEM M MPHCIOCOGIEHHSIMH K HUM
OpPraHu3MOB;

YMCHHUC BBIABIIATE OTIIMYMTEIbHbIC IPU3HAKH XKMBBIX CHCTEM, TIPHCIIOCOBIEHHOCT BH/IOB
K cperie oOuTaHUs, aOHOTHYECKHX M OHOTHYECKHX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBS3EH
OPraHU3MOB B COOOIIECTBAX, AHTPONIOTEHHBIX H3MEHEHHUH B HKOCHCTEMAX CBOCIH MECTHOCTH;

YMCHHE HCTIOJI30BATE COOTBETCTBYIOIINE APIyMEHTHI, OHOIOTHYECKYIO TEPMUHOJIOTHIO |
CHMBOJIMKY Ul JIOKa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX CHCTEMATHYECKHX rpyI,
B3aUMOCBAI3H OPraHU3MOB M Cpe/bl OOMTAHMS, CIMHCTBA YETOBEYECKHX PAC, HEOGXOIMMOCTH
COXpaHEHHs] MHOTOOOpa3usl BUIOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS IIPUPOJILI U
YEJI0BEUECTBa;

YMEHHE peIaTh OHOJOIUYECKHE 3a[auM, BBISBIATH NPHIMHHO-CIEICTBCHHBIE CBS3M
MEXJy HCCIEyeMbIMH OHOJIOTMYECKHMH IIPOLECCAMH M SIBJICHHSMM, JIEJIaTh BBIBOJIbI U
[IPOrHO3BI HA OCHOBAHUHM ITOJIyYEHHBIX PE3yIILTATOR;,

YMCHHE BBIIOHATH JIADOPATOPHBIE M MpaKTHYECKHE paboThl, COBIIONATH IIpaBUiIa Mpu
pabote ¢ yueOHBIM U 1a60paTOpPHBIM 000pyI0BaHUEM;

YMCHHC  BBUIBUTATh THIOTE3bl, MPOBEPSTH HX OKCIEPUMEHTAILHBIME  CPEICTBAMH,
opmysupyst 1eNTh HCClie TOBAHKS, AHANH3HPOBATE TIOJlyYCHHBIC PE3YJIbTAThI U JIEJIaTh BBIBO/IBI;

YMCHHE y4aCTBOBATH B y4eOHO-HCCIIECNIOBATEIBCKON paboTe 110 GUOJOTHMH, SKOIOIHH W
ME/IMIIUHE, TPOBOJIMMON Ha 0a3e WIKOJLHBIX HAYYHBIX OOIIECTB, M IyGIMYHO IIPE/ICTABIISATh
TIOJTyYCHHBIC PE3yJIbTAThI HA yYEHHYECKHX KOH(DEPEHIHSX;

YMEHHC OLCHHMBATh THIOTE3bI W TEOPHH O IPOMCXOXKIEHHUM JKH3HH, YEJIOBEKa U
HCJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBHAX M CIHOCO0AX MPENOTBPAILECHUS IIOGATBHIX
U3MEHEHHH B Ouochepe;

YMCHHE OCYIICCTBIIATE OCO3HAHHBIN BBIOOP Oy MyIneit mpodeccHoHaIbHOMN e TeIbHOCTH B
o0macTi  OMOJNOTMH,  YKOJIOTHH,  NPHPOIONOIB30OBAHHUS, MEMIMHBL,  OUOTEXHOJIOIMH,
TICUXOJIOTHH, BETCPHHAPUH, CEBCKOTO XO3SICTBA, MUINEBON MPOMBIILIEHHOCTH, YIIIyGsTh
IIO3HABATE/IbHBIA MHTEPEC, HANpaBIEHHBIM HA 0CO3HAHHBIH BBIOOP  COOTBETCTBYIOMIEH
NpoeccCHd ¥ HPOAOIDKEHHE OHOJOTMYECKOro 00pa3soBaHus B OPraHU3alUSX CPEIHEro
NPO(ECCHOHANBHOTO U BBICIIETO 06pa30BAHUS.
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