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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EctecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIKM, CPEAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerd oO0yYaromuxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3ajJadax HM3ydeHuss yueOHoro mnpenmera «buonorus» Ha yriyOa€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TMOCIEAOBATeIbHOCTh W3YUYeHUs Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3y4eHUEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Osaromaps uYeMy IpOCMaTpPUBACTCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarolel mnpupoaHoit cpene. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUIOB Yy4e€OHO-TIO3HABATEIBHOW  JESATENBHOCTH
oOydarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimimpeHre U yriayOneHue 3HaHWM OOydYaromMXCsi O JKMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IMOTYyYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMU OOYYAIOMIMMUCS MPU H3YUYEHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4aronMMHUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBNAJICHHUE  OOYYaIOUIUMHCS  3HAaHUSAMH O  CTPYKTYPHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4e0HOT0 3aBEACHUS IS IPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHu.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJIsALus, BU, OMOreoneHos3, onocdepa); 0 BbIIAIOIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHMBATh IMOCIEACTBUS CBOEH NEATENBHOCTU IIO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOrHuel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAaHHUE y O0YYaIOIMIMXCs [IEHHOCTHOTO OTHOILIECHUS K KUBOU MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOJIONIONB30BaHUN (COOJIIOICHUE TpaBUJI TOBEJICHHUS B TMPUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaILHSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY NPOPECCHOHATBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE cpeaHero oomero oopazoBanus, cocrapisieT 240 gacos: B 10 kmacce — 102
yaca (3 yaca B Hememwo), B 11 kmacce — 136 dvacoB (8 4acoB Ha MOBTOpPEHHE
ouonoruu 3a kypc 10 knacca u 26 yacoB Ha moarotroBky k EI'D o 6uonorun)

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS] OUMOJIOTHUU
OCYIIECTBIISIETCS C y4ETOM CHenu(PHUKU €ro coaep)kaHus W HampaBICHHOCTH Ha
OpOoAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsIX CpPETHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00yYEHUU OMOJIOTUU HA YTITyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakTUdecKux pabor. Taxxke ywacTtue
0Oydaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENBCKUX padoT,
TEMaThKa KOTOPBIX OMPEIEISETCS y4YUTEJIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE W TOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuueckuit), OumochepHsiiti. Ilporecchl, MTPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3allvsl, MeTaaHanu3. [ londaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux maHHBIX. OICHKAa JOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKCHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jenatypamus. CpoiictBa OenkoB. Knaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCUNKU, UX (DYHKIIUH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyi. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «lleproguueckass TabMUIIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XMMHAYECKasl MOCyAa U 000PYI0BaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienmoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3ome. Llutockener. JIprxxkenne nuroriasMel. Opranouibl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OeikoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIIKH, UX CTPOCHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
MpaHcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
KUBOTHOM  KJIETKMW», «CTpoeHHuEe  paCTUTENIbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass paGora «M3ydeHue CTpOEHHUS KIETOK Pa3IMYHbIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHUe JHEPIUH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaKuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll omocunmes y oaxkmeputi. Ceemocodoupaioujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIKE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOJHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeuMyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTHueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6uocunTtese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHblU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz donvuux maccugog («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmumpr u cxemsl: «buocunres Oenkay», «['enernueckuit koay», «Bupycbm,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunre3 JHK — pemmkanwma. Ilpuanuner pervmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel XpoMmocoM. ['oMonormunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynamuss mutorndeckoro umkia kietku. [Iporpammupyemas kiaeroyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKa JTyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIbl pPACTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTpOeHMsS, (QYHKIUH U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBW)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEeBapeHUE. [IuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHUu3MoOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. PaboTta
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPTraHOB BBIJIECICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHopbl
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ perymsimus |y OpraHu3MoB. PasgpaxumMocTs y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCI0KHEHUE CTPOEHUsI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl SHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JIeHiCTBME TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/IpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CcTpoeHHe IO0KIeBOro uepns», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECrO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBeKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lomoBble KileTkW, wid rameTsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBoTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHE UM 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTUs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknazka IUTaHAa CTPOEHMSI JKMBOTHOTO KAaK  pPe3yslbTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 U HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXXEHUE OJBIJICHBD),
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkun», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKJICTOK |
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXXEHUS BBICIIUX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pa6otel H. K. Konbeuioa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®umunuyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH Menaens — 3aKoH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

Ananmsupytomee ckpemuBanne. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemyBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy TIe€HaMH. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM IMOJ. [ eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onuctas. [lonumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouiee ckpemuBanue», «HemomHoe noMUHHpOBaHUEY,
«CrerneHHoe HacleoBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TIOKOJICHUS M PaCHICIUICHUS NPHU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «l3ydeHwe pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIC M KOJWYECTBEHHBIC MPHU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBasi (B. Moranncen). CpoiicTBa MOIU(PHUKAIIMOHHON
W3MEHYMBOCTH.

['eHoTHNIMUYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKONM N3MEHUYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTuYeckue mMyTtanuu. CoMaTHYeCKHUE W TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX (Hakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MEHYHUBOCTBY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051€BaHus YellOoBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. ['eHeTuueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHUil. Poib ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcneiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YeNax VIVUUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AUCTBO, B JIaOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MMOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
K®UBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SJEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
OUarHocTuka. MeraOOoJOMHBIM aHaiau3, TEeHOLIGHTPUYECKH aHaau3 mIpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHHTra M ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonupoBanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIINX OCO00 OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMsA — BaXXHEWINAs IPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Kak KpacuBo HamucaTb, Y4TO B CBA3M C AobasneHMem 1 yaca B HeAeno U3 LIKONbHOrO KOMMOHEHTa
[obasnaoTcsa pasaennl?

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
Oonosioruu

OBomonmonHas Tteopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napsuHU3Ma. JKu3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.



JIBrKy1Me CHUITbI 3BOTIOLMH BUIOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBotounu (CTD). HelTpanbhas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HAYCHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeix, . K.
benses.

Tabmuubr um cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHS
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpasue KyJIbTypHBIX (popm
KamycTbD», «[loposbl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBWXXYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIMI.

Tema 2. MUKpPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JeMEHTapHas €IWHULA 3BOTOUUU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3uss M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYJSLIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. Baiiab6epra.

OnemeHTapHbie (DAKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacTOT ajiened B nonymanusax. Oddext
ocHOBaTend. Iggexm oOymuiiounoco coprviuwika. CHUdICEHUe 2eHemuueckKo2o
pasznoobpasus: npudursl u cireocmeus. llposenenue s3gpgpexkma Opetigha 2ernos 6
oonvuwux u  manvlx  nonyrayusx.  Murpauun.  M3omAuus  0OMySSIU:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOrudecKast (pernpoayKTUBHA).

EctecTBeHHbIl 0TOOp — HampaBisgionuii ¢akrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWMA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — pe3yjibTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHHE — MpUCMOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobsieHuil y opranu3MoB: MOp(hOJIOrHYecKue,
duznonornueckue,  OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xkpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOMIOIMH. M3omsmus — ximrodeBod ¢akTtop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponp  sBomronmoHHO#  OuWojoruu B pa3paboTKe HAy4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpauumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl 1 cxeMbl: «MyTallMOHHAsE HM3MEHUUBOCTBHY, «[lomymsironHas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepra», «/IBuwxymine
CWJIbl HBOJIIOLIUNY, «IKOJIOrMYECKass M30JSUUs MONYJIALHMN ceBaHCKOU (openny,
«l'eorpaduueckass M30MSUS  JTUCTBEHHULIBI CHUOUPCKOM W JIMCTBEHHMIIBI
naypckoin», «IlomynsiMoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«MHnycTpualbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantrauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUIOB JAHJBIILIEH», «DKOJOTHYECKOE BHJI000pa30oBaHHE BUAOB CHHHUL,
«ITomunnonasl pacteHuit», «KamycTHo-peeunblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuW ONU3KUX BHUAOB, 0OpPa30BABIINXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlaGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobieHuss  OpraHu3MoOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnasi padora «CpaBHeHHWE BHUJOB IO MOpP(OIOTrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTtonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. [laneoHTONOrMyeckue MeTOJbI
u3yueHus oHBomouuu. Ilepexomgnsie QoOpMbl U (PUIOTEHETUYECKHE  PSAbI
OpPTaHU3MOB.



buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHI U
dbayHpl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emnu. Bumpi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYEHUS
ABOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M MOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [IpuHyun cmenvl QyHKYUl.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauainusg. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpanumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsIl JIOMIAIN», « APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Cteronedansy,  «Punmoduth»y,  «CeMeHHBIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
XKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTHUHBIX, aHAJOTUYHBIX, PyJAUMEHTApPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHple TUMOTE3bl NPOUCXOKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [loHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IpoucxosxieHue skM3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTaIbl HEOPraHU4ECKOU ABOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONMUSA. XHMHYECKAas OHBOMIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heopranndeckux. Ombir C. Mummepa u I'. IOpwm.
OO6pazoBanne mnojduMepoB U3 MoHOMepoB. KoanepBatHas rumnoteza A. .
Omnapwuna, TMmoTe3a nepBuyHOro OyiapoHa JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumorteza «mupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.



HUctopuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOCUTENbHass © aOCOIIOTHAS
reoxpoHosiorus. ['eoxpoHosornyeckas 1mKasua: 30Hbl, 3pbl, HEPUOJIBI, JTOXH.

HavanpHble 3Tanbl OpraHuyeckol HBoioUMH. [losBIeHME © 3BONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cynry. llosiBiIeHHME CIOPOBBIX pPacTeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxokIeHne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIOLUS NTO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. IlpuHnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pasputne xu3HM Ha 3eMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OM,
nmajgeo3oi, Me3030M, KaiHOo30i. OOmas xapakTepUCTHKa KJIMMara U
re0JIOrMYeCKuX IporeccoB. llosiBiieHMEe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — DKOJIOTHYECKHE KPU3HUCHI ITpouutoro. IIpuunHel u
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHHN. COBPEMEHHBIM DKOJOTHYECKUU KPHU3HC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMmoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HsBomouun», «l'eoxpoHonormyeckas  mkaiay,
«HavanbHble 3Tanbel OpraHUYEcKoi 3BOMIOIUNY, «CxeMa 00pa30BaHMs SyKapUOT
nyTéM cumoOuorenesa», «Cucrema XuUBOM mpupoab», «CTpoeHHe BHpYycCay,
«Apomopdo3bl  pacTeHmit»y, «PuHnOpUTHY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokierounsle Bogopocian», «Mxm», «llamoporukn», «l'onocemMeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiiedHononocTHbiey,
«IInockue YepBU», «YneHucToHorue, «PBIOBDY, «3eMHOBOTHBICY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonurarommue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repbapuu pacTeHUH pa3IUYHBIX OT/AENIOB, KOJUIEKIIHU
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEH,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHuo abuOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorni. MeToasl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKa. Penurunosnble
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hU310JI0Tr0-OMOXUMHYECKHUE,
nopeaeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBbHOU
CHUCTEMBI.

JIBrkymme cuiibl ((hakTophl) aHTPOIOTeHe3a: OMOIOTHYECKUe, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hble O00E3bSHBI
(MPOKOHCYJIBI) M paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJiei. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUSI OPYIUM TpyJa. UenoBeK NpsIMOXOASAIIMNA M MEPBBIA BBIXOJ JIHOJEH
3a  mpenensl  Adpuku. YenmoBexk relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEpTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN



KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMud Adpuku.
[TanieoreneTrka U MaJICOr€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanuMoHHbIN Tporiecc U noiaumopdusMm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3PGEeKT OCHOBATENSH B MOMYJISIUIX COBPEMEHHOTO
YEIIOBEKA.

Uenoseueckne pacel. [loHarue o pace. bonblime pacel: eBponeowaHas
(eBpaszuiickas),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnvacTBO  yenoBeueckux —pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOeHHOCTh YeJOBEeKa K pPa3HbIM YCJIOBHUSIM OKPYKaloled CpeJbl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHoB Ha MopdoJoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI M TAJECOAaHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIUNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO U COIMAILHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPOTOJOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBD), «CKeNeT dYeloBeKa M CKeJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBIKyIIHE CHIIBI aHTPOIIOT€HE3», « DBOITIOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YETOBEKay», «Pachl 4ETOBEKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEAMETOB  MaTepHUaIbHOM
KyJbTYpbl ~TIPEAKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU UM OHOJICHCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyeIoBeKa, MOJIEh
yeperna 4YejaoBeKa M uepena I[MIMMIIAH3€, MOJENb KHCTH YEJIOBEKa M KHUCTH
HIMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuast padGora «l3ydyeHume ocoOOEHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTnueckas padora «l/3yueHne SKOJIOrMYECKUX aJalTallkui YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kaloulei cpeaoi



3apoxaeHre U pa3BUTHE 3Kojorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl sxosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€HM YENOBEYECTBA C NpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpauA

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroasl skonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: adMOTUUYECKUE, OMOTUYECKUE, aHTponoreHHble. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonsepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpTaHU3MBI.

AOGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIbI
pPacCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHajbpHas poJib CBETA.
doTonEeprUOaU3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoiKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>KaHuo0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIITHAs, MOYBEHHA,
IyOMHHAsT — TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3HUKO-XUMHYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HBIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roIUYHbIe PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THIAPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CuMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus,
MYTyalan3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHU4ecTBO). Hetpoduueckue
B3aUMoOJIecTBUS  (Tomuueckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUSI.

JleMoHCTpauumn

Tabmuupbl U cxeMmbl: «JKonorudyeckue (akropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3JKUBOTHBIE», «DHU3MONOrMYECKUEe aaanTauuu
KUBOTHBIX», «Cpenpl 0OMTaHUS OpraHu3MoBy», «buosioruyeckue pUTMBIY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus», «XuHudecTBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanuzm.

OGopynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PaKTOpoB, repdapuu CBETOIIOOMBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHS, TepOapruu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSAIMXCA K rUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIMUX B Pa3HbIX cpeaax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HU, TrepOapuu u
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUNM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DK010rus BUAOB U MOILYJIANH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  IOIYJISLHH. [Monmynsimua ~ Kak
Oounonoruyeckas cucreMma. Posib HEOJHOPOAHOCTU Cpenibl, GU3HUECKUX OapbepoB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAsl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YMCICHHOCTH NOMYJIALNH.
JvHamuka nonyiasiudu U e€ peryJsiius. buoThdeckuid MOTEHUHUANl MOMYJISIUU.
MoaenupoBanve TMHAMHUKHA NOMYJISUAA. KpuBbIe pOCTa YUCIEHHOCTH MOMYJISIIUH.
KpuBble BbDKMBaHUSA. Peryinsnus 4YMCICHHOCTH MOMYJALMMA: posib (PaKTOpoOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 »KoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKNE JKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosnorndeckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cxembl: «IDKOJOTMYECKUE XApaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa momyiasiuum», «Bo3pacTHble  mUpaMUIbI
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckort Huimu k. M. XatuuHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIY
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYUEHThl, KOHCYMEHTHI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMU/IBI UiCell, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaprienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykileccud. llepBuuHble U
BTOPUYHBIE CYKIECCMM W MX MPUYUHBL. AHTPOIOIEHHBIE BO3JCHCTBUS Ha



cykneccuu. Knnmakcnoe coobmiectBo. bruopasnoobpasue 1 moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpuponnbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOocucmemvl Mopetl U
oKeano8. Ixocucmemvl MYHOp, 1€eCo8, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMa. ATpOIeHO3. Paznmuns
MEXy aHTPOIIOTCHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢dayna. CuHaHTponM3amus TOPOJCKON ¢ayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢hghekma u 6udo8-30ughukamopos (Kirouegvix
8U008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTb OPTaHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeusi  3AcpA3HEeHUll  PA3HLIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€lCHEUs.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OuOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IpYIIbl OPTAaHU3MOB B 3KOcUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKoJIOTHYECKasi upaMujia OroMacchly, «IKOJOoruuecKkas mupamuia dSHEPrum»,
«O0bpazoBanue Oonota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «9KoCHCTEMa 03€pa», «ATpoleH03», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnasi padora «lM3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEO1IeHO3 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM HMJIM TOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKYpCHUsl B arposKocucTemy (Ha MoJie WIM B TEIIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemmanerapHas o0osiouka 3eMIIM, TNIE€ CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuil o buocdepe B Tpynax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100anpHOM IKOCHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BCIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a30oTa). PUTMUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsiTue o Ouome. OCHOBHbIE OWMOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. Knmmat, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIaa 1
onocdepHbIX PYHKITUI.

JleMoHCTpanumn

[Toptpetsl: B. Y. Bepranckuii, 3. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsr 3emum», «KpyroBopor a3ora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mpupojie»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemanneiii gec», «ILIMpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsy, « Tponuueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:Ka0OIIas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA U KUBOTHBIA MuUp. OXxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIIBI OXPaHbI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTUS HYEIOBEYECTBA W TMPHUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emsd. OOmIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTHEe METOJOB MOHUTOPWMHITA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00CmMyn K



uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHosbl
KOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCTpauU

Tabmuubl u  cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbii  3ddekr», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHIY», «MOIeTIH YyIPaBIIeMOTro MUPaY.
O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TPOrpaMM CpeIHEro oO0mero oOpa3oBaHUA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 110 OMOJIOTUU JIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauuu, mpupone u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIWMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB TMpPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXEHUS K CBOEMY HapoJy, YYyBCTBAa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICMCTBHUS )KMBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHoro oOpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpPEC K Pa3inyHbIM cpepaM npodhecCHOHANBHON NeSTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHBbIX HA COXpPaHEHUE pPAaBHOBECHS B DSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO FKOJOTMYECKOr0 MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJBTYphl KaK CpEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalollleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMMO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMceTa «bunonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3.y‘-IHLIe IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, OHCPIrus, sSABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[GﬁCTBPI?I (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKIMOHATIBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3ydeHHs OHWOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMU  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJIE€Th HABBIKAMH Y4E€OHO-HCCIIEOBATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BHUJbl JACSITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMHU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEPEeHOca CPEJCTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pElICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UpOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosoruuyeckor MH(popMamru, HEOOXOAMMOM JIJisi BBITIOTHEHUS yYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MpEACTaBICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HAaKU W CHUMBOJIBI, (HOpMYyJibl, aOOpeBUATypy, HOMEHKIATYPY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3UIIMKN JPYTUX YYACTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aWMOJCHUCTBHUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesiTeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIaTh pE3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JESATEIBbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIUPOKOH SPYIUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTHX IIPM aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusiy Ha yriayOJnEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEYeHHE
npoduibHOoro  oOydenust  oOydvaromuxcst — Owonoruu. OHHM — BKJIIOYAIOT:
cneuuduueckue st ONOJIOTUY Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, @ TAKXKE B
pealbHbIX KWU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEICTABICHBI IO
roJlaM U3y4eHHusl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  palrOHAIBHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB MEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuiosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, raMeToreHes3a, SMOpHOreHesa, nocTIMOPHOHAIBHOTO Pa3BUTHI,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OpATOpPHBIE M MpakTU4YecKue padoThl, COOII0IATh
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JITHUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueill mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(hecCHOHANBFHOTO U BBICIIET0 00pa30BaHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B TMO3HAHUM 3aKOHOB MPUPOJABl U PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIOIUHN), YUCHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTUYECKON MHpaMHJIbI DHEPruH), Tumnote3nl (rumore3a «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS JIBIKYITUX CHJI OBOJIOIMN Ha TeHO(MOH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPONOTeHEe3a, KOMIIOHEHTAaMU PAa3JIMYHBIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAT  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpPYs Ielib HCCIEIOBaHUSA, AHAIMU3UPOBATH IOJYyUYEHHBIE
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHanTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccm U MPOJOJIKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
3) Crpoenrie u GyHKIUU KIETKA 8
5 OOMeH BellecTB U IpeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHoOeHue u pa3BuTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HacJIEeICTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PesepsHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Kowrporsmsie  Tpakruueckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1. [ToBTOpenue Ouonoruu 3a kypc 10 kmacca 8
5 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTHI
Mukpo3BoIOIUS U €€ Pe3yIbTaThl 14 2
4. Maxkpo3BoIIOLMS U €€ PE3yIbTaThl 6
. [IpoucxoxacHuE U Pa3BUTHE KU3HH HA 15 15
3emie
6. [TporcxokIeHHE YeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHsA — HayKa O B3aMMOOTHOIICHUSX
7. OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
8. Opranusmsl 1 cpeia 0OUTaHus 1.5
9, DKOJIOTUS BUJIOB U TOIYISAUN 0.5
10 DKoJorust coo01EecTB. DKOJIOTHYECKUE 12 05
CUCTEMBI
11. buocdepa — rimobanbpHas sxocucrema
12. UYenoBek 1 OKpysKaromas cpeaa
13. PesepBHOE Bpems
14, IToaroroska x EI'D 26
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Konrponbnvie  Ipaxtirieckie u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
padoTbI padoThbI
buonorus xak KoMIIeKCHAas Bubnanoteka LLOK
1 HayKa U KaK 4acThb 1 https://m.edsoo.ru/7f41b acc
COBPEMEHHOTO 0011ecTBa
p e cncrew 1 sy on T e
CBOMCTBa //m. . acc
s Yo e
JKUBBIX CUCTEM L : =
Hcropus oTkpsITHS U Bubnunoteka LLOK
4 n3yuyeHus kietku. Knerounas 1 https://m.edsoo.ru/7f41b acc
Teopus
Meroasl MOJIEKYJIIPHON U Bubnunoteka LLOK
KJIE€TOYHON OMOJIOTHH. https://m.edsoo.ru/7f41b acc
[IpakTuueckas pabora
«3yueHne MeTo10B
5 KJICTOYHOU OMOJIOTHU 1 0.5
(xpomarorpadus,
aneKkTpodopes,
g depeHImaIbLHoe
nentpudyruposanue, [1L[P)»
6 XUMHYECKUH COCTaB KICTKH 1 Bubnnoteka LIOK



https://m.edsoo.ru/7f41bacc
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MI/IHepaJ'IBHI)IC BCIIIECTBA

https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK

7 KJIETKHU, UX OHOJIOrHYecKast https://m.edsoo.ru/7f41b acc
poiib
Oprannueckue BenlecTBa Bubnnoteka LLOK
KIICTKH — OCJIKH. https://m.edsoo.ru/7f41b acc
3 JlaGopaTtopHnas pabota 05
«OGHapy>xeHHne 6eJIKOB ¢
MIOMOIUIbIO KaYECTBEHHBIX
peaKumin»
9 CBoiicTBa, KIaccupuKaus u Bubnvnorexa LIOK
(byHKIHH GeTKOB https://m.edsoo.ru/7f41b acc
10 Opranieciue peuieersa E:cg:';l/:zzaso%orl}jﬁfﬂb acc
KJIETKU — YTJIEBO/IbI L : ==
g Oprammcone pecors s imtco Tttt 1
KJIETKH — JIATTUIBI L : =
Hyxneunossie kucnorsl. JJHK Bubnnoteka LLOK
u PHK. JlaGopaTopHas pabota https://m.edsoo.ru/7f41b acc
12 «HMccnenoBanue HyKIEHHOBBIX 05
KHCJIOT, BBIJIETIEHHBIX U3
KJIETOK pa3IMYHbIX
OpPTaHU3MOBY
Crpoenue u pynkuuu ATO. Bubnnoteka LLOK
13 Hpyrue https://m.edsoo.ru/7f41b acc

HyKJIeo3uTpuochatTsl
(HT®D)



https://m.edsoo.ru/7f41bacc
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https://m.edsoo.ru/7f41bacc
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CexBennpoBanue [IHK.
MeTo1bI TeHOMHKH,

Bubnanoteka LLOK
https://m.edsoo.ru/7f41b acc

14 TPAHCKPUIITOMUKH,
MIPOTEOMUKH

15 MeTtonbl CTPpYKTYpHOM EtMtG’TMOTEKa LOK
6HONOrUH ps://m.edsoo.ru/7f41b acc

16 Tumne! K1eTOK. EM6n' notexa LIOK
IIpokapuoTnyeckas KjeTka https://m.edsoo.ru/7f41b acc
CrpoeHnue 3yKapruoTHYeCKOn Bubnnoteka LLOK

17 kieTku. [IpakTuueckas pabota 05 https://m.edsoo.ru/7f41b acc
«3y4yenue cBOICTB
KJIETOYHOM MEMOpaHbD»

18 Honepxtoctibtit annapar E':Icg:';l/:zzasoiorl}jﬁfﬂb acc
KJIETKH S . =
OnHoMeMOpaHHbIE OPTraHOU/IbI Bubnunoteka LLOK
knetku. [Ipaktuueckas padota https://m.edsoo.ru/7f41b acc

19 «M3y4yeHune NBUKECHUS 0.5
LUTOIJIa3Mbl B PACTUTEIbHBIX
KJIETKaxX»

[ToyaBTOHOMHBIE OPraHOUIbI Bubnunoteka LLOK
KJIETKWA: MUTOXOHJIPUH, https://m.edsoo.ru/7f41b acc

20 riactuasl. JlabopaTopHas 05
pabora «MccnenoBanue
IUIa3MOJIN32a U IETIIIa3MOJIN3a B
PaCTUTENBHBIX KIETKAX»

91 HemeMmOpanHbie opraHou b1 Bubnunoteka LLOK

KIJIIETKH
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22

23

24

Crtpoenue u GyHKIUH sipa

CpaBHUTENIbHAS
XapaKTePUCTHKA KIIETOK
sykapuor. JlabopaTopHas
pabora «/3ydeHue cTpoeHHs
KJICTOK Pa3IUYHBIX
OpPTaHU3MOBY

AccuMuianusa u
JTUCCUMUIIALINSA — JBE
CTOpPOHBI MeTabonu3Ma. THrmbl
oOMeHa BEIeCTB.
JlaGopaTtopHnast pabora
«3ydeHne KaTaIuTHYECKOM
AKTUBHOCTH (pepMEHTOB (Ha
MpUMEpe aMIIIa3bl WK
KaTasas3bl)»

0.5

https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK
https://m.edsoo.ru/7f41b acc

Bubnanoteka LLOK
https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK
https://m.edsoo.ru/7f41b acc

25

26

DepMEHTaTUBHBIN XapaKkTep
pEaKLHI KJIETOYHOTO
MeTabonusma. Jlaboparopnas
pabora «3yuenue
(bepMEeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCUIa
BOJIOPOJIa B PACTUTEJIBHBIX U
JKUBOTHBIX KJIETKaX»

benku-akTuBaTOPHI M OEIKH-
UHTUOUTOPBI

0.5

Bubnnoteka LIOK
https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK



https://m.edsoo.ru/7f41bacc
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ABTOTpOdHBII THIT OOMEHa

https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK

27 .
BEIIECTR https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
23 ®orocunTes https://m.edsoo.ru/7f41b acc
XemocunTes. JlabopatopHas Bubnunoteka LLOK
29 pabora «CpaBHeHHE 05 https://m.edsoo.ru/7f41b acc
IPOLIECCOB (POTOCHHTESA U '
XEMOCHHTE3a»
AHa3p0OOHBIC OpPTraHNU3MBI. Bubnnoteka LLOK
Buast 6poxenusi. https://m.edsoo.ru/7f41b acc
30 JlaboparopHas pabota
«CpaBHeHHME MTPOLIECCOB
OpOXEHUS U JBIXaHUSD
31 AdpoOHBIE OPraHU3MBL. JTaIlbI bubsmoteka LIOK
SHEpPreTUYeckKoro ooMeHa https://m.edsoo.ru/7f41b acc
DHeprus MeMOpPaHHOTO Bubnnoteka LLOK
30 rpagueHTa npotoHoB. CHHTE3 https://m.edsoo.ru/7f41b acc
AT®: pabota NpoTOHHOMH
AT®-cunTa3sl
Bubnnoteka LIOK
33 Peakuun MaTpuyHOro CUHTE3a https://m.edsoo.ru/7f41b acc
34 Tpanckpunuums — MaTpUYHBINA bubnmotexa LIOK

cunte3 PHK

https://m.edsoo.ru/7f41b acc
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https://m.edsoo.ru/7f41bacc
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Bubnanoteka LLOK

35 Tpauncysuus u e€ dTambl https://m.edsoo.ru/7f41b acc
KonupoBanue aMUHOKHCIIOT. Bubnunoteka LLOK
36 Ponp pubocom B OnocuHTE3€E https://m.edsoo.ru/7f41b acc
Oenka
37 Opranu3anus reaoma y Bubnuoreka LIOK
MPOKAPHOT H SYKAPHOT https://m.edsoo.ru/7f41b acc
38 MonekyJisipHble MEXAHU3MBI Bubnvnoteka LIOK
9KCIIPECCUH T€HOB Y 9YKapHOT https://m.edsoo.ru/7f41b acc
Bupycel — BHEKIETOUYHBIE Bubnunoteka LLOK
(GOpPMBI KU3HU U O0JIMTaTHBIC https://m.edsoo.ru/7f41b acc
39 napasuThsl. [IpakTudeckas 0.5
pabora «Co3ganue Moieau
BHpYCa»
Bupychslie 3a00neBanus Bubnunoteka LLOK
40 YEJI0BEKA, >)KUBOTHBIX, https://m.edsoo.ru/7f41b acc
pacteHui
41 HanoTtexHomoruu B OM0OJI0THN Bubnnoteka LIOK
¥ MeIUITHHE https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
42 JKu3HEHHEBIN MUK KISTKH https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
43 Marpuunsrii cuares JJHK https://m.edsoo.ru/7f41b acc
44 Xpomocomsl. JlTabopartopHast 0.5 bubnanoteka LLOK
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pabota «M3ydeHne XxpoMocom
Ha TOTOBBIX
MUKpOIIpenaparax»

https://m.edsoo.ru/7f41b acc

Bubnanoteka LLOK

45 JleneHue KIeTKu — MHUTO3 https://m.edsoo.ru/7f41b acc
Tunel knetok. Kaprokunes n Bubnnoteka LLOK
nuTokuHes. Jlaboparopnas https://m.edsoo.ru/7f41b acc

46 pabora «Habnronenue muto3a 05
B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynsius »KU3HEHHOTO ITUKIIA E;g:;‘/(:i};io%?l}jﬁmm e
KJIIETOK //m. . acc

Bubnnoteka LIOK

48 OpranusM Kak eJUHOE LIEJ0e https://m.edsoo.ru/7f41b acc
TkaHu pacTeHHH. Bubnunoteka LLOK

49 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/7f41b acc
«3y4yeHue TkaHel paCTeHUIN
TkaHU )KUBOTHBIX U YEJIOBEKA. bubnanoteka LLOK

50 JlaGopaTtopHnast pabota 05 https://m.edsoo.ru/7f41b acc
«M3yuenune TkaHen
JKUBOTHBIX)»

Opranel. CucTeMbl OPraHoB. Bubnnoteka LLOK
51 JlaGoparopHas paboTa 05 https://m.edsoo.ru/7f41b acc

«3y4yenue oprasos
[[BETKOBOT'O PAaCTEHHS»
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Bubnanoteka LLOK

52 Omnopa Tena opraHu3MoB https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
53 JlBrkeHHne opraHu3MoB https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
54 [luranue opraHu3MoB https://m.edsoo.ru/7f41b acc
IIuTanme mMO3BOHOYHBIX Bubnnoteka LLOK
55 JKUBOTHBIX. [InmieBapurensHas https://m.edsoo.ru/7f41b acc
CHCTEMAa YejloBeKa
Bubnnoteka LLOK
56 JlpIxaHue opraHu3MOoB https://m.edsoo.ru/7f41b acc
57 JIpIxaHue MO3BOHOYHBIX Bubnuoteka LIOK
KUBOTHBIX H YeTOBEKA https://m.edsoo.ru/7f41b acc
58 TpaHcnopT BEWIECTB y Bubnvnoreka LIOK
OpTaHH3MOB https://m.edsoo.ru/7f41b acc
KpoBeHocHas cucrema Bubnunoteka LOK
59 MMO3BOHOYHEIX JKUBOTHBIX B https://m.edsoo.ru/7f41b acc
YyeJIioBeKa
Bubnunoteka LOK
60 Beoigenenue y opraHiusMoB https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
61 3amura y OpraHu3MoB https://m.edsoo.ru/7f41b acc
62 HNMmyHHas cucTema denoBeka Bubnnoteka LLOK
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PaznpaxxuMocTh 1 perynsuus

https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK

63 .
y OPraHH3MOB https://m.edsoo.ru/7f41b acc
I'ymopansHas perymsnus u Bubnunoteka LLOK
64 SHJIOKpUHHAs CHUCTEMA https://m.edsoo.ru/7f41b acc
JKMBOTHBIX U YeJIOBEKA
65 DopMBbI pa3MHOKEHUS Bubnvnoteka LIOK
OpraHH3MOB https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
66 ITosoBOC pazsMHOXKCHHE https://m.edsoo.ru/7f41b acc
Bubnnoteka LLOK
67 Meiios https://m.edsoo.ru/7f41b acc
l'ametorenes. O6pazoBanue u Bubnnoteka LIOK
pa3BHUTHE MOJOBBIX KIETOK. https://m.edsoo.ru/7f41b acc
68 JlaGopaTtopHnast pabota 05
«M3ydyeHne CTpOEHHS MOJIOBBIX '
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»
69 NuauBuayansHOE pa3BUTHE Bubnnorexa LIOK
OpTaHH3MOB — OHTOTEHE3 https://m.edsoo.ru/7f41b acc
70 3akyajKa OpraHOB U TKaHEH U3 Bubanorexa LIOK
3apOIBIIIEBBIX THCTKOB https://m.edsoo.ru/7f41b acc
71 Poct u pazBuTHE KUBOTHBIX. 05 Bubnnoteka LIOK

JlaGoparopHas paboTa
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«BbIABIEHUE TPU3HAKOB
CXO/JICTBA 3apObIIIEH
MTO3BOHOYHBIX )KUBOTHBIX)

https://m.edsoo.ru/7f41b acc

PasMHOXkeHUE U pa3BuTHE
pactenuii. JlabopaTopHas

Bubnanoteka LLOK
https://m.edsoo.ru/7f41b acc

72 pabota «CTpoeHue opraHoB 0.5
Pa3MHOKEHUS BBICILIUX
pacTeHuin»
ooy
pa3BUTHS TEHETUKU KaK HAYKH L : =
OCHOBHBIC IIOHATHUS U Bubnnoteka LIOK
CHMBOJIbI T€HETHKH. https://m.edsoo.ru/7f41b acc
74 JlaboparopHas pabota 0.5
«/Ipo3odmuia kak 0OBEKT
FEHETUYECKUX HCCIIET0BaHUIN
3aKOHOMEPHOCTH Bubnnoteka LLOK
HACJIEI0BAHNS IIPU3HAKOB. https://m.edsoo.ru/7f41b acc
MonorubpuaHoe
75 ckpemmBanue. [IpakTudeckas 0.5
pabora "MU3yuenue
pe3yIbTaTOB MOHOTUOPHIHOTO
CKpEeLIMBaHUA y Jpo30(uis"
[{uTonorndeckre OCHOBBI Bubnnoteka LLOK
76 MOHOTHOPHUIHOTO https://m.edsoo.ru/7f41b acc
CKpEIIMBaHUS
AHanuzupyrouee Bubnunorteka LLOK
77 ckpeuuBanue. Hemonnoe https://m.edsoo.ru/7f41b acc

JOMUHHPOBAHUEC
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JuruOpuiHoe cKkpeniuBaHue.
[TpakTuyeckas padora

Bubnanoteka LLOK
https://m.edsoo.ru/7f41b acc

78 «3y4yeHue pe3yabTaToB 0.5
JTUTHOPUTHOTO CKPEITUBAHUS Y
JIPO30(UITBDY
79 LI TOIOTNYECKHE OCHOBEI bubnnorteka LLOK
JUTHOPHIHOTO CKPELMBAHKS https://m.edsoo.ru/7f41b acc
80 CuerieHHOE HacleJ0BaHHE Bubnnoteka LLOK
NPU3HAKOB https://m.edsoo.ru/7f41b acc
81 XpOoMOCOMHas TEOpUs Bubnunoteka LLOK
HACJIEACTBEHHOCTH https://m.edsoo.ru/7f41b acc
Bubnnoteka LLOK
82 I'eneruka nona https://m.edsoo.ru/7f41b acc
83 I'eHoTun Kak 1enocTHas Bnbanoteka LIOK
cucTeMa https://m.edsoo.ru/7f41b acc
['eneTHUECKUI KOHTPOIIb Bubnnoteka LIOK
84 pasBATHs pacTEHN, https://m.edsoo.ru/7f41b acc
YKUBOTHBIX U YEIIOBEKa
85 N3MEHYMBOCTD MPU3HAKOB. Bubanoteka LIOK
Bupl I3MEHUUBOCTH https://m.edsoo.ru/7f41b acc
86 MoudukaroHHast Bubnunoteka LLOK
W3MEHYMBOCTD https://m.edsoo.ru/7f41b acc
87 Bapuauunonssiii psag u 05 Bubnunoteka LLOK

BapHalMOHHas KpuBasd.
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JlaboparopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
u3MeHuuBoctu. [locrpoenue
BApUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

https://m.edsoo.ru/7f41b acc

I'enoTunnueckas Bubnunoteka LLOK

88 U3MEHYUBOCTb. https://m.edsoo.ru/7f41b acc
KomOunatuBHas
U3MEHYHBOCTh
MyTauuoHHas U3MEHUYUBOCTD. Bubnnoteka LIOK

89 [TpakTrueckas pabota 05 https://m.edsoo.ru/7f41b acc
«MyTtamuu y apo3oduiisl (Ha
TOTOBBIX MUKpOIIpEnapaTax)»
3aKOHOMEPHOCTH Bubnnoteka LLOK

90 MYTallMOHHOTO IIpoLIECcCa. https://m.edsoo.ru/7f41b acc
ONUTeHeTHKa U SIUT€HOMUKA
I'enermka gemoBeka. Bubnnoteka LIOK

01 [IpakTrueckas padota 05 https://m.edsoo.ru/7f41b acc
«CocraBieHue u aHAIN3
POAOCIIOBHO

o Metom vemerol ot /i e
TE€HETUKH L : =
3HaueHUE MEAUIIMHCKON Bubnnoteka LOK

93 T€HETHKHU B IIPEAOTBPALLECHUN https://m.edsoo.ru/7f41b acc

U JICYEHUU TEHETUUECKUX
3200JI€BaHNI YEITOBEKA
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OCHOBHBIE TIOHATHUS CEICKITHH.
JlaGopaTtopHnas pabota

Bubnanoteka LLOK
https://m.edsoo.ru/7f41b acc

94 «3y4yenune copToB 0.5
KyJbTYPHBIX PACTCHHH U
MOPOJI JOMAITHUX dKUBOTHBIX)»
MeToanl CeeKIIMOHHOM Bubnanoteka LLOK
95 pabotsl. JlabopaTopHas pabota 05 https://m.edsoo.ru/7f41b acc
«/3yueHnue MEeToI0B CeleKIuu
pacTeHun»
JlocTrKeHus CeJIeKIINU Bubnunoteka LLOK
96 pacTEeHU U KUBOTHBIX. https://m.edsoo.ru/7f41b acc
[TpakTrueckas pabota
«IIpuBHBKa pacTeHHID
CoxpaHeHnue, U3yueHue u Bubnunoteka LLOK
97 HUCNOJIb30BAHME F'€HETUUECKUX https://m.edsoo.ru/7f41b acc
pecypcoB
brorexHoI0rys Kak HayKa u Bubnnoteka LLOK
OTpacip IPOU3BOACTBA. https://m.edsoo.ru/7f41b acc
98 [MpakTudeckas padora 0.5
«3yyeHune o0BHEKTOB
OMOTEXHOJIOTHIY
OCHOBHbIE HAaIIPABJICHUS Bubnuoteka LIOK
%9 CHHTETHYECKOH OHOJIOrUH https://m.edsoo.ru/7f41b acc
1o Xpovocouan e s imetco Tt 1
WHXEHEpUs L : =
Bubnnoteka LIOK
101 Memunnackue OMOTEXHOIOTUN

https://m.edsoo.ru/7f41b acc
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PesepsHbiil ypok. IToBTOpEHuE,

Bubnanoteka LLOK

102 00001IeHHE, CUCTEMATH3aIIHS 1 https://m.edsoo.ru/7f41b acc
3HaHMH
OBIIEE KOJIMYECTBO YACOB 102 135

[10 ITIPOT'PAMME
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11 KJIACC

DJIeKTPOHHBbIE HU(POBHIE

pabota «BbisiBIeHnE H3MEHYUBOCTH Y

KosmuecTBo yacoB H3yuyeHusi  oOpa3oBaTesibHbIE PecypChl
Ne Tema ypoka
n/n Kontpoabuble IIpakTuyeckue
Bcero
padoThI padoThbI
Bubnnoteka LIOK
1-8 [ToBTOpenue marepuana 3a kypc 10 kimacca 8 https://m.edsoo.ru/7f41b acc
Bubnunoteka LLOK
9. OpontonuonHas Teopus Y. Jlapsuna 1 https://m.edsoo.ru/7f41b acc
10 JIBUKyIIIME CUITBI HBOJIIOLIMK BUIOB 110 Y. 1 Bubnvoreka LIOK
: JlapBuy https://m.edsoo.ru/7f41b acc
1 Bopnr6a 3a CylIecTBOBAHKE, €CTECTBEHHbIIH L Bubanotexa LIOK
: W HCKYCCTBEHHBII 0TGOp https://m.edsoo.ru/7f41b acc
1 dopMupoBaHUE CHHTETUYECKON Teopuun 1 Bubnnorexa LIOK
: SBOJIFOIIHH https://m.edsoo.ru/7f41b acc
13 DTarbl 3BOJIOMOHHOIO POIIECCa: 1 Bubnvnoteka LIOK
' MHUKPOSBOJIIOIHUS ¥ MaKPO3BOJIOIIHUS https://m.edsoo.ru/7f41b acc
14 [Monynsus — 3/IeMeHTapHas €MHHIIA 1 Bubnnorexa LIOK
: SBOJTFOIIHH https://m.edsoo.ru/7f41b acc
3aKOH F€HETUUYECKOT0 paBHOBeCHUS J[k. Bubnnoteka LLOK
15. Xapnu, B. BaiinGepra. Jlaboparopnas 1 0.5 https://m.edsoo.ru/7f41b acc
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0co0el 0IHOrO BUAY

Bubnnoteka LIOK

16. DOnemMeHTapHbIe (HaKTOPBI IBOJIOLIUU https://m.edsoo.ru/7f41b acc
17 Dddekt ocHoBarens. Ihdext EM6H‘M°TeKa LIOK
OyTBLIIOYHOT'O FOPJIBIIIKA ttps://m.edsoo.ru/7f41b acc
18, Murpauyu. M3040uu nomyJisiiuin: EM6H'MOTeKa LIOK
reorpaduueckas, OMOJOTHUECKast https://m.edsoo.ru/7f41b acc
1. EcrecTBeHHbI 0TOOp — HanpaBIAOMIUN EM6“_ voreka LIOK
(baxTop FBOTONHH ttps://m.edsoo.ru/7f41b acc
Bubnnoteka LLOK
20. ITonosoii 0T60p https://m.edsoo.ru/7f41b acc
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak Bubnunoteka LLOK
pe3yabTaT MUKPOIBOIFOLUU. https://m.edsoo.ru/7f41b acc
21. JlaboparopHas padota «3yuenune 0.5
apoMop$h030B U UANOATANITAIUN Y
pacTeHUH U )KUBOTHBIX)
[Ipumeps! npucnocobeHuit y Bubnunoteka LLOK
OpraHU3MOB: MOP(OJIOTHYECKHE, https://m.edsoo.ru/7f41b acc
97, ¢duznonornueckre, OMOXUMHUYECKUE, 05
noBeaeH4eckue. JlabopatopHas pabora
«IIpucrocobneHust OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€TIECO00PAa3HOCTH)»
Bupn, ero kxpurepnuu u CTpyKTypa. Bubnunoteka LLOK
23. JlaGopatopHas pabora «CpaBHEHUE BUI0B 0.5 https://m.edsoo.ru/7f41b acc

0 MOP(OJOTHIECKOMY KPUTEPHUIO»
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Bubnnoteka LLOK

24. Crpykrypa Buga https://m.edsoo.ru/7f41b acc
- Buoo6pa3zoBanue Kak pe3yabTaT Bubnvnoteka LIOK
. MHKPOSBOJTIOLIH https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
26. CBs13b MUKPO3BOJIIOIUH U SMTUAEMHOIOT I https://m.edso0o.ru/7f41b acc
57 Maxkpossomonus. [TaneonTonornyeckne Bubnvnoreka LIOK
' METO/IbI H3yYEHHS SBOJIIOLNH https://m.edsoo.ru/7f41b acc
58 buoreorpaduueckue MeTo bl U3YUECHHUS Bubnuoteka LIOK
. SBOJTIOLIHAHN https://m.edsoo.ru/7f41b acc
OMOPHOTIOTHYECKUE U CPABHUTEIEHO- Bubnunoteka LLOK
29. MOp(hOIOrHYecKre METO bl U3YUCHHS https://m.edsoo.ru/7f41b acc
3BOJIIOLIUH
MonexkyIsipHO-TeHETHYECKHE, Bubnunoteka LLOK
30. OMOXUMHYECKHE U MaTEMAaTHYECKHUE https://m.edsoo.ru/7f41b acc
METO/Ibl U3YUYEHUS FBOJIOLIUU
Bubnanoteka LIOK
31. OOmye 3aKOHOMEPHOCTH DBOJIIOLUH https://m.edsoo.ru/7f41b acc
3 AJlanTvBHAas paauaus. Bubnvnoreka LIOK
' HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIUU https://m.edsoo.ru/7f41b acc
23 Hay4nbie THIOTE3bI MPOUCXOKICHUS Bubnvnorexa LIOK
. SKI3HI Ha 3eMie https://m.edsoo.ru/7f41b acc
34. JloHay4HbIe IpeICTaBIEHUS O Bubnnoteka LLOK
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3apOKICHUH KU3HU

OCHOBHBIE 3Tallbl HEOPTAHUYECKOU

https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK

35. .
BOIIOLHHY https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
36. ['unioressl 3apokaeHUS KU3ZHU https://m.edsoo.ru/7f41b acc
Wcropus 3emiu 1 MeTOABI €€ U3YUYEHHUS. Bubnunoteka LLOK
37 JlabopaTtopHas pabora «3yuenue u 05 https://m.edsoo.ru/7f41b acc
' OTHMCaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX '
OpraHU3MOBY
38 HavanbHble sTansl opraHn4ecKon bubsnoteka LIOK
. SBOIIOLIAH https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
39. OBOIOLHSL YKapHOT https://m.edsoo.ru/7f41b acc
OCHOBHBIE 3TaIbI YBOTIOIHHT Bubnunoteka LLOK
40 pactutensHoro mupa. [lpaktrueckas 05 https://m.edsoo.ru/7f41b acc
' pabora «M3yuenue ocobeHHOCTEH '
CTPOEHHUSI pACTEHUN Pa3HBIX OTIEJIOB)
a1 OCHOBHBIE Tarbl YBOIOIUN KUBOTHOTO Bubsmotexa LIOK
: Mupa https://m.edsoo.ru/7f41b acc
OBoronus KUBOTHBIX. [IpakTnueckas Bubnnoteka LLOK
42. pabota «M3yueHue ocoOeHHOCTEH 0.5 https://m.edsoo.ru/7f41b acc
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
43 Pa3BuTHe xu3HM Ha 3emIie 1o 3paM U bubsmotexa LIOK

rnepuoaam

https://m.edsoo.ru/7f41b acc
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MaccoBbie BBIMUPAHUA — SKOJIOT'MYCCKHUC

Bubnnoteka LLOK

44, .
KPH3HCHI TIPOLILIOTO https://m.edsoo.ru/7f41b acc
45 CoBpeMEHHBIHN 3KOJOTNYECKUI KPU3HC, Bubnvnoteka LIOK
: €ro 0COBeHHOCTH https://m.edsoo.ru/7f41b acc
46 CoBpeMeHHas CHCTeMa OPraHUYEeCKOTO Bubnuotexa LIOK
. MPOLILITOTO https://m.edsoo.ru/7f41b acc
47 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI Bubanorexa LIOK
. OpraHH3MOB https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
48. AHTpONOJIOTUSI — HayKa O YEJIOBEKE https://m.edsoo.ru/7f41b acc
49 PasButne npeacrasinenuit o Bubnvnoreka LIOK
: NPOMCXO3K/IEHNH YelloBeKa https://m.edsoo.ru/7f41b acc
MecTo 4emoBeKa B CHCTEME Bubnanoteka LIOK
opranuueckoro mupa. JlaboparopHas https://m.edsoo.ru/7f41b acc
50. pabota «M3y4eHne ocoOeHHOCTEH 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSAMOXO0KIACHUEM
Bubnunoteka LLOK
51. JBH>KyIlMe CHIIbI aHTPOIIOTEHE3a https://m.edsoo.ru/7f41b acc
5 CoOTHOIIEHHE GHOIOTHYECKHX 1 Bubanoteka LIOK
| couuanbHBIX (pAKTOPOB B aHTPOIIOTEHE3E https://m.edsoo.ru/7f41b acc
53. OCHOBHBIE CTaIMM AHTPOTIOTEHE3a Bubnnoteka LIOK
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https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK

54. [TameoreneTrka u najeoreHOMHUKa https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
55. OBOJIIOLUS COBPEMEHHOTO YEJIOBEKA https://m.edsoo.ru/7f41b acc
Yenoseueckue packl. [Ipaktuyeckas Bubnunoteka LLOK
56. pabora «M3yueHue 3K0I0rnueckux 0.5 https://m.edsoo.ru/7f41b acc
aJanTainil 4eJIOBEKay
57 MexXIUCIUIIITMHAPHBIE METOIbI Bubmotexa LIOK
. AHTPOTIONOTHI https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
58. 3apoKICHUE U Pa3BUTUE HKOJOTHUH https://m.edsoo.ru/7f41b acc
Mertoasi skonoruu. JlabopatopHas padbora Bubnnoteka LOK
59. «3ydyeHne MeTo0B FKOJOTHYECKHUX 0.5 https://m.edsoo.ru/7f41b acc
HCCIICIOBAHUI
€0 3HadeHNE PKOJOTHYSCKUX 3HAHUH JJIs Bubnvnoteka LIOK
. R https://m.edsoo.ru/7f41b acc
Bubnnoteka LLOK
61. Dkonorudeckue GpakTopsl https://m.edsoo.ru/7f41b acc
Aobuotndeckue aktopsl. CBeT Kak Bubnunoteka LLOK
- sKoJoruueckuit pakrop. JlabopaTopHas 05 https://m.edsoo.ru/7f41b acc

pabota «BolsiBneHne npucnocodaeHuit
OpTraHHU3MOB K BJIUAHHUIO CBETA»
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Abuotnueckue dakropsl. Temneparypa
KaK 3KOJIOTUYECKHH QakTop.

Bubnnoteka LLOK
https://m.edsoo.ru/7f41b acc

63. JlaGopaTopHas pabota «BrisiBieHue 0.5
MIPUCIIOCOOJICHUH OPraHU3MOB K BIIHSTHHUIO
TeMIepaTypb»
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak Bubnunoteka LLOK
64 skosoruueckuii pakrop. Jlaboparopuas 05 https://m.edsoo.ru/7f41b acc
' pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHUH U3 pa3HBIX MECT OOUTAHUS»
Bubnnoteka LLOK
65. Cpenpl 0OuTaHus: OpraHU3MOB https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
66. buonorunueckre puTMbI https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
Bubnanoteka LIOK
68. BuoTtnueckne Gakropsl https://m.edsoo.ru/7f41b acc
3HaucHHe OMOTHYECKUX B3aUMOJICHCTBUM Bubnunoteka LLOK
69. IS CyLECTBOBAHUS OPraHU3MOB B CPEJIE https://m.edsoo.ru/7f41b acc
obuTanus
20 DKOJIOTUYECKUE XAPAKTEPUCTUKHI Bubnvoteka LIOK
. MOy SN https://m.edsoo.ru/7f41b acc
OCHOBHBIE TIOKA3aTeNN TOMYJISAIINN: Bubnunoteka LLOK
71. YUCIIEHHOCTb, INIOTHOCTh, BO3pacTHAs 1 https://m.edsoo.ru/7f41b acc

M0JIOBAsi CTPYKTypa
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OCHOBHBIC ITOKa3aTEIIN MOy JIAIHU:

Bubnnoteka LLOK

72. POXKIAAEMOCTB, PUPOCT, TEMII POCTA, https://m.edsoo.ru/7f41b acc
CMEPTHOCTh, MUT AL
Bubnnoteka LLOK
73. Okojorudeckasi CTpyKTypa MOIyJIALnun https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK
74. JvHamuKa nomyJisiiiuy U €€ peryJsius https://m.edsoo.ru/7f41b acc
75 Kpusble pocTta 4MCIEHHOCTH MOMYISLINH. Bubnvnoreka LIOK
. KpHBbie BHOKHBAHHS https://m.edsoo.ru/7f41b acc
DKOoJ0oTHYeCKas HHIIIA BUA. Bubnunoteka LLOK
76. JlabopaTtopHas padora «IIpucnocobnenus 0.5 https://m.edsoo.ru/7f41b acc
CEMSIH PaCTEHUM K PaCCEJICHUIO»
Bubnnoteka LIOK
77. Bun kak cucrema nonyisuun https://m.edsoo.ru/7f41b acc
78 3aKOHOMEPHOCTH TTOBEJICHUS Y MUTPALIHIA Bubnnorexa LIOK
. KMBOTHBIX https://m.edsoo.ru/7f41b acc
Bubnanoteka LIOK
79. Co00111ecTBO OPraHu3MOB — OUOIIEHO3 https://m.edsoo.ru/7f41b acc
Bubnnoteka LOK
81 KpyroBopoT BemecTB 1 TOTOK SHEPTUU B Bubnvnorexa LIOK
. SKOCHCTEME https://m.edsoo.ru/7f41b acc
82. OCHOBHBIC TTOKa3aTEIN YKOCHCTEMEBI Bubnmoteka LLOK
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https://m.edsoo.ru/7f41b acc

Bubnnoteka LIOK

83. DKOJIOTMYECKUE TUPaMUIbl https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
84. N3menenust cooOMECTB — CYKIIECCHH https://m.edsoo.ru/7f41b acc
[Ipupoanslie 3xocucTEMBL. DKOCUCTEMBI Bubnunoteka LLOK
85. 03ep U peK. DKOCUCTEMBI MOpeH U https://m.edsoo.ru/7f41b acc
OKEaHOB
g6 [Ipupoanslie 3K0cHCTEMBI. DKOCUCTEMBI bubsnoteka LIOK
' TYHJIpP, JIECOB, CTENEH, ITyCThIHb https://m.edsoo.ru/7f41b acc
Bubnanoteka LLOK
Ypb6oskocucremsl. [Ipaktrueckas pabora Bubnnoteka LOK
88. «/3yueHne u onucaHue 0.5 https://m.edsoo.ru/7f41b acc
yPOOIKOCHCTEMBD)
3aKOHOMEPHOCTH (POPMUPOBAHUS Bubnnoteka LOK
89. OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B https://m.edsoo.ru/7f41b acc
JKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN Bubnnoteka LOK
90 pa3HBIX TUIOB Ha CyOOPraHU3MEHHOM, https://m.edsoo.ru/7f41b acc
' OpraHU3MEHHOM, TOMYJISILIUOHHOM U
9KOCHUCTEMHOM YPOBHSIX
o1 Buocdepa — olmenanerapras 060104Ka Bubsmoteka LIOK

3emiin

https://m.edsoo.ru/7f41b acc
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Bubnnoteka LLOK

92. Vuenue B. H. Bepnanckoro o 6uochepe https://m.edsoo.ru/7f41b acc
93 3aKOHOMEPHOCTH CYIIECTBOBAHUS Bubnvnoteka LIOK

. 6uochepbi https://m.edsoo.ru/7f41b acc
94 KpyroBopoTsl BemiecTB u Bubnnoreka LIOK

' OMOTeOXUMHUCCKUE ITIUKIIBI https://m.edsoo.ru/7f41b acc
95 3oHanbHOCTL OHOChepbl. OCHOBHBIC Bubnvnoreka LIOK

. GYOMBI CyIIH https://m.edsoo.ru/7f41b acc
Bubnnoteka LIOK

96. YcroiunBocTh 6rochepbl https://m.edsoo.ru/7f41b acc
Bubnnoteka LLOK

97. DKOJIOTHYECKUE KPUZHUCHI U UX PUIUHBI https://m.edsoo.ru/7f41b acc
Bubnanoteka LIOK

98. BoszelicTBue uenopeka Ha dnochepy https://m.edsoo.ru/7f41b acc
99 AHTpPONIOT€HHOE BO3/ICHCTBHE HA Bubanorexa LIOK

' PACTUTENIbHBIN U )KUBOTHBIA MUP https://m.edsoo.ru/7f41b acc
Bubnanoteka LIOK

100.  OxpaHa IpPUPOIBI https://m.edsoo.ru/7f41b acc
101 OCHOBHBIE TPUHITUITBI YCTOMYHUBOTO Bubanorexa LIOK

' pa3sBUTHS YEJIOBEYECTBA U MPHPOIbI https://m.edsoo.ru/7f41b acc
102. = PanuoHanbHOE NIPUPOIONOIB30BAHUE U Bubnnoteka LLOK
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COXpaHEHHE OMOJIOTUYECKOTO
pa3zHooOpasus 3emiu

https://m.edsoo.ru/7f41b acc

O606menne o Teme «MUKPOIBOIIOLUS U

Bubnnoteka LLOK

103. 1 .
e€ pe3yabTaThD» https://m.edsoo.ru/7f41b acc
104 O0001menne 1o Teme «Makpo3BOIIOLUS U 1 Bubanoteka LIOK
T el pE3YIIBTATED https://m.edsoo.ru/7f41b acc
105, O0obuerne no Teme «IIponcxoxnenne n 1 Bubavoteka LIOK
" pa3BUTHE KM3HH Ha 3eMIIe» https://m.edsoo.ru/7f41b acc
106 O060061menue no reme «IIpoucxoxnenue 1 Bubnunoreka LIOK
' | 4eoBeKa — aHTPOIOTEHES) https://m.edsoo.ru/7f41b acc
107 O060611eHne o TeMe «IKOJIOTUS — HayKa 1 Bubnnoreka LIOK
" 0 B3aMMOOTHOILIEHHAX OPraHU3MOBY https://m.edsoo.ru/7f41b acc
1o, OO0Omenne no Teme «Opranu3mst u L Bubanoteka LIOK
" cpema oOUTaHMM https://m.edsoo.ru/7f41b acc
109 O6001IEHNE TI0 TEME «IKOJIOTHS BUIOB U 1 Bubanoteka LIOK
" [momyJAuuMii» https://m.edsoo.ru/7f41b acc
110, OO0Omenne no teme «Buocepa L Bubnnorteka LIOK
" TmobGabHasg YKOCHCTEMAy https://m.edsoo.ru/7f41b acc
i Bubnnoteka LIOK
111
136 IMoaroroska xk EI'D 26 https://m.edsoo.ru/7f41b acc

136

7.5
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