[MpunoxenneNe 1.1.13

k OOIT COO MBOY COII Ne 55,
YTBEPXKIEHHOH MTPUKa30M

ot 28.08.2023 Ne 174

PABOYASA ITPOI'PAMMA

yueOHbIi peaMet «buosorus» (Yriay0jJeHHbIH YPOBEHD)

nas yuyamuxea 10-11 kiaaccon



IMosicHuTe/IbHASA 3aNIUCKA

[Iporpamma 1o ydeOHOMY mnpenmetry «buonorus» (manee - Ouonorus) Ha
cpelHeM ypoBHeE o01iero odpazoBanus paspadoraHa Ha ocHoBe denepanbHOro 3aKkoHa
ot 29.12.2012 Ne 273-®3 «O06pazoBanue B Poccuiickoit deneparuny, ®I'OC COO,
Konnernmmu mpenogaBanust ydeOHOTO mpenmera «buomorus» #W  OCHOBHBIX
denepanpHas pabodas mporpaMma BOCIIUTAHHUS .

YueOuslii mpenmer  «buonorusp» yrimyonennoro ypoBHs u3ydenus (10-11
KJIaCCHI) SIBJIIETCS OJHWM W3 KOMIIOHGHTOB TpeIMeTHOM oOnactu «EcTtecTBeHHO-
HayuHble npeameTs». CornacHo nonoxenusMm OI'OC COO npoduiabHble TEXHUUECKUE
OpeIMEThl, HM3ydyaeMble Ha YriayOJE€HHOM YpOBHE, MPEACTABISIIOT CO00#l CrocoObl
muddepeHnan 00ydyeHHs Ha YpOBHE cCpeaHero oOIiiero oOpa3oBaHUS W IICIH,
00€ecreynBaIe MPEEeMCTBEHHOCTh MEXKAY OCHOBHBIM OOUIMM, CPEIHHM OOUIUM,
cpemHUM MPoGeCCHOHATBHBIM U BBICIITIM OOpa3oBaHHEeM. B TO e Bpems KaKIbli W3
ATUX Y4YEOHBIX MPEAMETOB JOKEH OBITh OPUECHTHUPOBAH HA MPHOPUTETHOE PEIICHUE
oOpa3oBaTeNbHBIX,  BOCHUTATCIBHBIX W  pPa3BHBAIONIMX  3adad, 3aga4  C
npodopueHTanueit 00ydalOMMUXCd W CTUMYJIUPOBAHUS MHTEpeca K KOHKPETHOMU
0o0JITaCTH HAy4YHBIX 3HAHUM, CBS3AHHOTO C OWOJOTHMEH, MEIUIIMHOM, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o yueOHOMY TipeaAMeTy «bronorus» gaeT nmpeacTaBiaecHue O MEeNsIX U
3ajayax u3yueHus npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE, OIpEAeIseT
o0s3aTenbHOE (MHBApPUAHTHOE) MPEAMETHOE COJEPKAHHME, €r0 CTPYKTYPUPOBAHHUE IO
paszenam M TeMam, COIJIacHO Kjaccam, 0OeCleUMBAET MOCIEA0BATEIbHOCTh U3yUYEHUs
y4eOHOTO MaTepHraia ¢ yaéTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU
y4eOHOTO TpoIecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsa. B mporpamme 1o
OMONIOTUN peaTN30BaH MPUHIUI TPEEMCTBEHHOCTH M3YYCHHSI ¢ OMOJIOTUEH HAa YPOBHE
6a30Bor0 00I1IET0 00pa3oBaHus, Oyarogaps 4yeMy MpPOCMaTPUBAETCS HAMPABICHHOCTH
Ha TIOCJICAYIOIIee pa3BUTHE OMOJOTWYECKUX 3HAHWHA, OPUCHTHPOBAHHBIX HA CTpPaHBI
€CTECTBEHHO-HAYYHOT O MHPOBO33pPEHUS, AKOJIOTHIECKOTO MBIIIJICHUS,
IIPEJICTABIICHHBIX O 3JJOPOBOM 00pa3e KU3HH, Ha BOCITUTAHHUE OEPEIKHOTO OTHOIICHUS K
OKpYXKaroulel NpUPOTHON Cpese. cpeaa.

Obwas xapakmepucmuka yueoHo2o npeomema «buonocusy

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeIHEro oO0Iero oOpa3oBaHUS
3aBepIaeT OMOJIOTHYecKoe 00pa3oBaHUE B IIKOJE M OPUEHTUPOBAH Ha PACIIMPEHUE U
yrayOjaeHue 3HaHWKW OOYYaroIMXCS O JKMBOW TPHUPOJE, OCHOBAX MOJICKYJISIPHOW M
KJIETOYHOM OMOJIOTUU, APMOPHOJIOTUUM W OHOJOTUU Pa3BUTHSI, TCHETHUKH, CEJICKIIUU,
OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YUCHUS U DKOJIOTHH.

Nzyuenne yueOHOoro mnpeamera «buonorus» Ha yriyOleHHOM YpOBHE
OpPUEHTHPOBAHO HA TIOJTOTOBKY VyYalUXCS K TOCIEAYIOMEMY TOJyYCHHIO
OHMOJIOrHYecKOro 0Opa3oBaHus B By3aX M OpraHU3aLUsIX CPEAHEro MpodheCcCHOHATBLHOTO
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oOpazoBanusi. B ocHOBe ero cojepkaHus JIEKHT CHUCTEMa OMOJOTHYECKUX 3HAHUH,
NOJIYYCHHBIX TPU M3YYCHUH YYAIIUMUCS, COOTBETCTBYIOIIMX CHUCTEMATUYECKUX
pazziesoB OMOJIOTMH HA YPOBHE OCHOBHOTO 001iero odpa3zoBanus, B 10—11 knaccax atu
3HaHUS TIOJIy4aloT pa3BUTHE. Tak, PacCHIMPSIOTCS W YrayOJsitoTcs OHOJOTUYECKUE
3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipu0Oax, OaKTepusX, O YEJIOBEKE, H3JIararoTcs
OPUHLIMIIB  KU3HU, JOMOJHUTEIBHO  BKJIIOYAIOTCS ~ OMOJOTMYECKHE  JIaHHBIC
MPUKJIAAHOTO W MOUCKOBOIO XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BAaTh B KayeCTBE
OPUEHTHPOB JUIsl TOCIEeAyIoero Bbibopa mpodeccun. Bo3moxkHa Takke WHTErparus
OMOJIOTHYECKUX 3HAHUN ¢ COONIOIeHHEM TpaduKoB,

CtpykTypa mnporpamMmbl Mo YyuyeOHOMy mnpenMery «buonorus» oTpakaer
CHUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUio Ouosioruu. CorimacHo
MM H3Yy4aloTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapAaKTEPHBIE JJIS )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alli{, SBOJIOUWA OPraHUYECKOro MHUpa Ha 3emiie, COXpaHEHUs
OMOJIOTHYECKOTO pazHooOpa3usi IiaHeThl. Tak, B 10 Kiacce H3y4alOTCS OCHOBBI
MOJIEKYJIIPHOM U KJIETOUYHON OMOJIOTHUH, SMOPHUOIOTUU U OMOJIOTUH PA3BUTHS, TEHETUKU
U CEJICKI[UU, OMOTEXHOJOTUN U CHUHTETHYECKOW OMOJIOTHH, aKTYaTU3UPYIOTCS 3HAHUS
oOy4aroruxcs o 60TaHuKe, 300JI0THH, aHATOMUH, (hu3nosiorun yeiaoseka. B 11 kmacce
U3y4aeTcs IBOJIIOLIMOHHOE YUEHUE, OCHOBBI IKOJIOTUU U YUeHHE 0 Onocdepe.

Lenu uzyuenus yueobrnozo npeomema « buonozusy»

[lenpto yueOHOro mnpenmera «buosnorus» sBisieTcs oOecreueHre OOy4YeHUs
CTYICHTOB OWOJIOTUYECKUM TEOpUSIM M 3aKOHAM, WJESIM, MPUHIMIAM W IpaBUIIaM,
OCHOBaHHBIM Ha COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MHpA, 3HAHUSIM O
CTPOCHUH, MHOTO00pa3uu M OCOOSHHOCTSAX KJIETOK, OpraHu3Me, Pa3BUTHH, OHMOIICHO3E,
DKOCHUCTEMAax, O BBIJAIONMIUXCS HAy4YHBIX 3HAHUSAX. JOCTHIXKEHHUS, COBPEMEHHBIE
UCCJICIOBaHUSI B OWOJOTWH, TPHUKIAJHBIC aCMEKThl OMOJIOTUYECKHX 3HaHuil. J[is
pPa3BUTHS ¥ TOJJICP)KAHUSA HWHTEpeca YydYaluxcs K OWOJIOTHMH TMPUBOJIUTCS OOBEM
TEOPETUYECKOr0  Marepuaia B COAEpKaHUM  HporpaMMmM MO  OMOJIOTHH,
MPEeAYCMaTPUBAIOIINIA 3HAKOMCTBO C COBPEMEHHBIMU CTAHOBJIEHUSMH U Pa3BUTHEM
ATOW MM MHOW 00JacTU OMOJIOTUM, BKJIAJ OTEYECTBEHHBIX M 3apyOEkKHBIX YUEHBIX B
perieHrne OMOJIOTHIECKUX U IKOJIOTHUECKHUX MPOOJIeM.

[lens w3yuenust yueObHoro mpeamera «buosorus» Ha yriayOJEHHOM YpPOBHE —
OBJIAJICHUE OOYYAIOIIMMUCS TMPUBOJUT K TMOCTPOEHHUIO CTPYKTYPHO-(PYHKIIMOHATBHON
OpraHU3aIMH KUBBIX CUCTEM Pa3HOTO paHra U MPUOOPETECHUIO YMEHUM, UCIIOIh30BATh
9TH 3HAHMS B 3aBUCHUMOCTH OT MHTEpeca K onpeAeaEéHHON 001acTu npodecCuoHAIbHOM
JEeSATEIBbHOCTH, CBSA3aHHOM ¢ OWOJNOrMeld, Wi K BBIOOPY Y4EOHOro 3aBeACHHS IS
MPOJIOKEHUS OMOJIOTUYECKOTO Pa3BUTHs. 00pa30BaHHUE.

JlocTikenue 1ienu u3ydeHws npeaMmera «buonorus» Ha yriyOJIEHHOM YpOBHE
OCTOPOKHOT'O PELICHUS CAEAYIOIINX 3a/]1ay:

OCBOEHHE OOYyYEHHS 3aBUCUT OT CHUCTEM OMOJIOTMYECKHUX 3HAHUN: 00 OCHOBHBIX

3



OMOJOTHMYECKUX TEOpHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
paBUiiaxX, COOTBETCTBYIOIIUX COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MUPA; O
CTPOEHUHU, MHOTOOOPa3uu U OCOOCHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OPTaHu3M,
NOMyJIsiMsA, BUI, OWUOreoleHo3, Ouocdepa); 0 BBAAOIMMXCA OTKPBITUIX U
COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

oOyueHue OOydYarOIMXCS C METOAaMHM TIO3HAHMSI JKUBOM  TIPUPOJIBI:
UCCIIEIOBATEIbCKUMHA METOAAMH OHOJIOTMYECKUX HayK (MOJEKYJISPHOW M KJIETOUHOM
OHoI0THH, SMOPUOJIOTUN U OUOJIOTUN Pa3BUTHS, TEHETUKU U CENIEKIIUU, OMOTEXHOJIOTUN
U CUHTETHUYECKOW OMOJIOTHH, MaIEOHTOJIOTUH, SKOJIOTUH); METO/Ibl CaMOCTOATEILHOTO
IPOBE/ICHUsI OMOJIOTHYECKUX HCCIIeIOBAaHUH B JaOOpaTOpuu U B IpUpoe (HaOII0IeHuE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHUE);

OBIIaZIcHHE OOyYaoIUMHUCA TpeOyeT HaBBIKOB: CAMOCTOATEIBHO HAXOAWTh,
aHAIM3UPOBaTh M  HCIOJB30BaTh OHMONOTMUYECKYI0 HH(OPMAINIO; TIOJIB30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE U CHMBOJMKOW; COXPAHUTh CBSI3b MEXKIY Pa3BUTHEM
OMOJOTHMYECKUX W  COLMATbHO-’KOHOMHYECKHX M  JKOJOTHYECKUX  MpoOjeM
YeJIOBEUECTBA; OIEHUBATh  TOCIEACTBUS  CBOEM  JCSATENBHOCTH B  OTHOLICHUU
OKpY>Kalollled MPUPOJHON Cpelbl, COOCTBEHHOI'O 37J0POBbSl U 370POBbSI OKPYKAIOLIUX
mofiel; 0OOCHOBBIBaTh U COOJIOJATh  Mepbl  NPOPUIAKTHKYA  MHQPEKIHOHHBIX
3a0oneBaHui, MpaBUJ TMOBEAEHUS Ha Mpupoae u olecrieyeHuss Oe30MaCHOCTH
COOCTBEHHOM KHU3HEACITEILHOCTH B TIPUPOTHBIX U TEXHOTECHHBIX
cpenax; 0XapakTepu30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH ydUaluxcs B
mpolecce  3HAKOMCTBA C  BBIIAIONIUMHUCA ~ OTKPBITUSIMH U COBPEMEHHBIMU
UCCJICIOBAHUSIMM B OMOJIOTMHM, PpEIIAIOIIMMHU HUX TPOOJIEMbl, METOJ0JIOTHEHN
OMOJIOTUYECKUX HCCIICIOBAHUN, MPOBEICHUEM JKCIIEPUMEHTAIBHBIX KCCIICI0BAHUM,
perieHrueM OHOJIOTHUECKUX 3a7ad, HCCIIEIOBAHUEM OHOJOTUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCTIIUTaHWE y OOYYaloUIMXCs LEHHOCTHOTO OTHOIICHHS K JKMBOW TPUPOJE B
IIEJIOM U K €¢ 00bEKTaM U SIBJIICHUSIM; SBIISIOTCS OCHOBAMH T€HETHYECKON TPaMOTHOCTH,
o0111e# KynbTYpHBI MOBEJICHUS B PUPO/IS; MTOATOTOBKA €CTECTBEHHO-HAYYHBIX 3HAHU;

oOydyeHre  HEOOXOJAWMMBIM  HaBbIKaM B OOJacCTH  PaJMOAKTUBHOTO
MIPUPOJIOTIONB30BaHMs (COOIOCHIE TIPABWIJI TMOBEICHUS B TPHUPOJE, OXPAaHE BHJIOB,
IKOCHCTEM, Ouocdepbl), COXpAaHCHHUIO COOCTBEHHOIO 3JIOPOBbS M 3J0POBBSA
OKpY’KaroluX JiroAel (CoOI0/IeHre Mep 3allUTHBIX Mep, oOecreueHrne 0e30MacHOCTH
KU3HEACSITEILHOCTY B €CTECTBEHHBIX YCIIOBUSAX MPHUPOJAHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIMOJb30BaHUS OWOJIOTUYECKUX 3HAHUM W yMEHHU B
MMOBCEIHEBHOM KU3HU;

Co3nanue ycioBUM [l OCO3HAHHOTO BbIOOpa OOYYAIOUIUMUCS TO3BOJISET
TPACKTOPUH HWHAMBUAYAIBHOTO O0pa30BaHUA, CIOCOOCTBYIOIIETO MOCIEAYIOMEMY
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MPO(ECCUOHATTEHOMY CaMOOMPENEIEHNI0, B COOTBETCTBUU C WHAWBUIYaTbHBIMU
UHTEpEeCaMH U MOTPEOHOCTIMHU PErHOHA.
Mecmo yuebHozo npeomema «buonozusny 6 yueonom niate

OO1ee YKMCIIO 4YacoB, OTBEICHHBIX JUIsI U3y4eHUsS OMOJIOTUU Ha YIIIyOJIEHHOM
YpPOBHE CpelHero odiiero oopa3zosanus, cocraniser 204 gaca: B 10 knacce — 102 gaca
(3 gaca B Hexenmto), B 11 kimacce — 102 (3 B HeAemio).

Conep:kanue y4eOHOI0 npeamera

Conep:kaHue MNPOrpaMMbl, BBIJICICHHOE KYpCHBOM, HE BXOJUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrectaruu (I'MA).

Tema 1. buonorust kak Hayka.

CoBpeMeHHass OWojiorus — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BuTHs
Ouosiornu. buonornueckue Haykd U u3ydaeMble UMU MpoOsaeMbl. DyHIaMEHTaIbHBIC,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYUYHBIEC UCCIICIOBAHUS B OMOJIOTHUHU.

3HayeHue Ouojoruv B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOM
kaptuHbl Mupa. IIpodeccun, cBsizaHHble ¢ Ouosioruedd. 3HaueHUe OHOJOTHH B
NPAaKTUYECKOM  JIEATEIbHOCTH  YEJIIOBEKa:  MEOUIMHE, CEJIbCKOM  XO3SHCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHCTpanuu:

[Toptpetsl: Apuctortens, Teodpact, K. Jlunnei, XK.b. Jlamapk, Y. JlapsuH,
V.Tapseir, [I'.Mengens, B.WU. Bepnanckui, W.II IlaBnoB, W.M. Meunukos,
H.N. Basunos, H.B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabnuupl u cxembl: «CBsA3b OMOJIOTMM C JApYrUMU Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBbI€ CUCTEMBI U UX U3YUCHHE.

JKuBble cuCTeMBbI Kak MpeaMeT m3ydeHus Ouosnoruu. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, IJUCKPETHOCTb M LEJIOCTHOCTb, CIOXKHOCTH U
YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3ALMSI, CAMOBOCIPOU3BEACHHUE,
pa3apaxuMoOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHU3AIMU KUBBIX CUCTEM: MOJICKYJISIPHBIA, KIIETOUYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBONW, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKUN),
ouocdepnnrit. [Iporeccrl, MpouCXoasaIIue B KUBbIX cucTeMax. OCHOBHBIC MPU3HAKU
x®uBOT0. JKM3Hb Kak ¢dopma CyIIeCTBOBaHUS Marepuu. Hayku, u3ydaromiye >XUBbBIE
CHUCTEMBbI Ha Pa3HBIX YPOBHSX OpraHU3aIUU.

N3yuenne >xuBBIX cucTeM. MeTonabl Ouonornueckoil Hayku. HalGmroneHwue,
U3MEpPEHUE, DKCIIEPUMEHT, CHUCTEMaTu3alus, MeTtaaHanus. [loHsTHe O 3aBUCHUMON U
HE3aBUCUMOW nepeMeHHoM. [InanupoBanue skcriepumenTta. IlocraHoBka M mpoBepka
runore3. HymeBas rumnortes3a. [lonstue BbIOOpKM M €€ AocTOBEepHOCTH. Pazbpoc B
Oononornuecknx JaHHbIX. OIEHKa JOCTOBEPHOCTH MOTYyYEHHBIX pe3yabTaToB. [I[pruanHb
HCKAXXEHUS PE3yJIbTATOB KCHEPUMEHTA. [IOHATHE CTATUCTUUECKOTO TECTA.
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Tabmunp! u cxembl: « OCHOBHbBIE MTPU3HAKU JKU3HWY», «BHOTOTHYECKUE CHCTEMBDY,
«CBOICTBa KMBOW MaTepum», «YPOBHH OpraHU3alluu KUBOW Npupoasd, «CTtpoeHue
KUBOTHOW KIIETKM», «TKaHU KHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3y4eHUs )KUBOU MPUPOIBI.

O6opynoBanue: abopatropHoe O0OpyAOBaHUE ISl TPOBEICHUS HAOIIONCHHMA,
MU3MEPEHNN, IKCIIEPUMEHTOB.

[Tpaktrueckass pabota «Vcmonap3oBaHME pPa3IMYHBIX METOJOB MPH H3YYCHHUU
KUBBIX CUCTEM.

Tema 3. bronorus KJIeTKu.

Kinerka — cTpykTypHO-(pYHKIIMOHAIbHAS €IMHUIIA KUBOTO. VICTOpHUS OTKPHITUSA
kietku. Padotsl P. 'yka, A. Jleenryka. Knerounas teopus (T. llIBann, M. llIneiinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHS] COBPEMEHHOM KJIETOYHOM TEOPHUHU.

Metoasl  MOJIEKYJISIpHOM U KJIETOYHOM  OHOJIOTMH:  MHKPOCKOIIHUS,
xpomarorpadus, 31eKTpodope3, METOJl MEUYEHbIX aToOMOB, Ju(pPepeHIraIbHoe
LHEHTPU(PYTUPOBAHUE, KYIbTUBUPOBAHUE KIETOK. DIEKTPOHHAS MUKPOCKOIIHS.

JlemoHCTpanuu:

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

Tabmunpsl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOID»,
«HMctopust pa3BUTHS METOOB MUKPOCKOTTHI.

OOopynoBaHHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

[IpakTrueckas pabota«3yuyenue METOJIOB KJIETOUYHOU OouoJsioruu
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe nenTpudyruposanue, [ILP)».

Tema 4. XuMuueckasi opraHu3anysi KJIeTKH.

XUMHUYECKHM COCTaB KIIETKA. Makpo-, MUKPO- U yJIbTPaMHUKPOAJIEMEHTH. Boga u
e€ poib KakK pacTBOPUTENS, pEAareHTa, ydacTHE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyasiuuu. MuHepanbHble BEIIECTBA KIETKH, MX Ouosoruueckas poiib. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKU. bHOJOrHYeckue MoiauMepbl.  benku.
AMUHOKHUCIOTHBIA cocTaB OenkoB. CTpykTypsl OenkoBoi Mmodekyinbl. [lepBuynas
CTpYKTypa Oelika, MenTHIHas CBs3b. BTOpHYHas, TpeTUyHas, YSTBEPTHUHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue GhyHKIAN
OEeJKOB.

Yraesoael. MoHOCaxapuapl, AUCaxapuibl, OJIUTOCAXapUAbl M MOJUCAXAPUIBI.
OOGmuit Tad cTpoeHus U (GU3UKO-XUMHUUYECKHE CBOMCTBA yIJIeBOAOB. buosorundeckue
(YHKIMU yTIEBOAOB.

Jlununel. [unpodunsHO-rUAPOPOOHBIE cBoiicTBa. Kiaccupukanus aunumos.
Tpurnuuepunsl, pochonunuasl, BOCKU, CTEpOUabl. buonorndeckue GyHKIUHN JIUMUIOB.
OOmme cBoiicTBa OuONIOrMYECKUX MeMOpaH — TEKy4decTb, CIIOCOOHOCTH K
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CaMO3aMbIKaHMIO, ITOJIYIIPOHULIAEMOCTb.

HyxnennoBeie kucnotel. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneorunsl. [Ipuniun kommiementapuocTu. [Ipasuio Yapradda. Crpykrypa JHK —
NBOMHas cripaib. MectoHaxoxaenue u ouosorudeckue ¢pynkmuu JJHK. Buasr PHK.
Oyukunn PHK B kietke.

Crpoenue wmosekynbsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccraHoBieHHBIE MEPEHOCUMKH, UX (YHKUIUU B
kietke. Cexkenuposanue JJHK.

CrpykTypHas OuoJorus: Ouoxumuueckue W OuoduU3MYecCKue HCClIeI0OBaHUs
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYI.

JlemoHCTpanumu:

[Toptpersr: JI. [lomunr, [x. Yorcon, @.Kpuk, M. Yuikunc, P.PpaHkiuH,
@. Conrep, C. IIpy3unep.

Hnarpammel: «PacnpeneneHne XMMHUYECKUX SJIEMEHTOB B HEKUBOU IPUPOAEY,
«Pacrnpenenenne XuMHYECKUX JJIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxembl: «llepuonnueckass Tabivila XWMHUYECKHX DJIEMEHTOBY,
«CtpoeHue MoOJEKynbl BOAbD», «BelecrBa B cocTraBe oOpraHu3moB», «CTpoeHue
MOJIeKYJbI  Oenka», «CTpyKTypbl O€IKOBOW MOJEKYNb», «CTpoeHHuE MOJIEKYI
YIIIEBOOBY, «CTpOEHHE MOJEKYN AUNUI0BY», «HykinenHoBble KuCIOTBD, «CTpOeHHE
MOJEKYIIBl ATD».

OOopynoBaHue: XUMUYECKAsI MOCYAa U 000PYI0BAHHUE.

JlaGopatopHas pabota«OOHapykeHHE OEJIKOB C TMOMOIIbI KadeCTBEHHBIX
peaKIuii».

JlabopaTtopHas pabora«liccienoBanne HyKJIEHHOBBIX KHUCIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tewma 5. Ctpoenue U GyHKIIUN KICTKH.

Tumbel  KJIETOK: JyKapuoTHYeCcKas H  Ipokapuormyeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue MpoKapuOTHUYECKOW KiIeTKU. KilerouHass cTeHka OakTepuid U apXeu.
Oco0eHHOCTH CTpOEHUs reTepoTpoHON W aBTOTPO(YHONW MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJsib IPOKApUOT B OMOLIEHO3aX.

Crpoenne u (DyHKIIMOHMpPOBAHUE JYKApUOTHYECKOW KieTkH. [lmazmarnueckas
MeMmOpaHa (masmaiiemma). CTpyKTypa IUia3MaTH4ecko wmemOpanbl. Tpancmopt
BELIECTB 4Yepe3 IUIa3MaTUYECKyl0o MeMOpaHy: maccuBHbIM (nud@y3us, obierdy€éHHas
mubdy3us), akTUBHBIA (TMEPBUYHBIA W BTOPUYHBIA  aKTUBHBIA  TPAHCIOPT).
[Tonynponuiiaemoctb MeMOpanbl. Pa®oTa HaTpuil-KaaueBOro Hacoca. DHIOLUTO3:
nuHOUMTO3, (aronuTto3. Ok3ouuTo3. Kierounas crenka. CTpykTypa H  (QYHKIHH
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

[Huronna3sma. I{uto3ons. I{utockener. JIBuxkeHue nuTomiazMbl. OpraHouabl

7



kieTkd. OnHomeMOpaHHBIE OPraHOMIbI KIETKU: 3HIomua3maruyeckas cetb (DIIC),
anmapat ['onbkM, JM30COMBI, HMX CTpoeHMe U  (¢QyHKOUM. B3anMocBszb
OJTHOMEMOpaHHBIX OPraHOMAOB KJIeTKU. CTpoeHHE TpaHyIsIpHOTO peTukyiayma. CuHTe3
pacTBopuMBbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [mankuil (arpaHyJsipHBIN)
sHAOIUIa3MaTHUeckuil  peTukynyMm. CekperopHas ¢ynkuua amnmapara [omapmxu.
Tpancnopr BemiecTB B KJETKe. Bakyonum pacTUTENbHBIX KIETOK. KileTOYHBIN COK.
Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIbI KJIETKH: MHUTOXOHIPHH, IacTuibl. CTpoeHue u
(YHKIIMM MUTOXOHApUN U miacTul. [lepBUYHBIE, BTOPUYHBIE U CIIOKHBIE IJIACTHU[IBI
(POTOCHHTE3UPYIOLINX 3YKapHUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOIJIACTHI BBICHIINX
pacTeHUN.

HememOpanubie opranouasl kieTku CTpoeHHe W (YHKIMH HEMEMOpPaHHBIX
OpraHoMsioB  KiIeTkM.  Pubocombl.  MuxpoduiiameHTbl. MbIlLIEYHBIE  KJIETKH.
Mukpotpy6ouku. Knerounsiii neHtp. CTpoeHUe U JABUKEHHUE KTYTHUKOB M PECHUYEK.
MukpoTpyOouku HuToIIa3Mel. LleHTpromb.

Anpo. Ob6onouka sapa, XpOMaTUH, KapuOIUa3Ma, SAPBIILIKH, UX CTPOEHUE U
bynkuuu. SAnepHsiii 0eakoBbIN MaTpUKC. [IpocTpaHCTBEHHOE pacoNoKEeHNE XPOMOCOM
B uHTep(da3HoM sifpe. benaku XpomaTuHa — TUCTOHBI.

Kinerounble BxmtoueHus. CpaBHUTENbHAs XAPAKTEPUCTHUKA KIETOK JYKapuOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu:

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuuplt u  cxeMbl: «CTpoeHHE SYKapUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOU KJIETKM», «CTpOEHUE PACTUTENIbHON KIETKW», «CTPOCHHE MHUTOXOHIPUNY,
«SAnpo», «CtpoeHne NpoKapuoOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOW MHMKPOCKON, MHUKpONpENnapaTrbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMPENapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHas paboTta«l3ydeHne cTpoeHuUs KJIETOK Pa3IuYHbIX OPraHU3MOBY.

[Ipaktruueckas pabora«3yyeHue CBONCTB KJIETOUHON MEMOpPaHbI».

JlaGoparopHass pabGota«MccienoBanue miuasMoin3a M JIETJIA3MOJIN3A B
PACTUTENBHBIX KIETKAX).

[TpakTnueckast pabGota«M3ydeHune ABMXKEHHS LUTOIIa3Mbl B PACTUTENBHBIX
KJIETKax».

Tema 6. OOMeH BelleCTB U MPEBPAIICHUE SHEPTUH B KIIETKE.

AccUMWIALIMS U TUCCUMMJISALIAS — JB€ CTOPOHBI MeTabonu3Mma. Tumbel oOMeHa
BEILIECTB: aBTOTPOHBIN M rerepoTpodHBI. VYuacthe Kuciaopoga B OOMEHHBIX
nmpoleccax. JHepreTuyeckoe obecriedenne kieTku: npespaiieHne AT® B oOMeHHBIX
npoueccax. @depMeHTAaTHBHBIA XapakTep pPEakIUil KIETOYHOro MeTaboiau3Ma.
@depMeHThI, UX CTPOCHHE, CBOMCTBAa W MexaHu3M AeictBus. Kopepmentsl. Oranuus
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(epMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopbl U  OENKH-
UHTHOUTOPBI. 3aBHUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEaKIMUid OT pa3IUuYHBIX
bakTOpOB.

[lepBUYHBIM CUHTE3 OpraHUYECKUX BelIeCTB B KieTke. PortocunTe3. CBeToBast u
temHoBas (a3bl. [IpoaykTuBHOCTH (poTOoCcHHTE3a. BnusHue paznuuHbIX (aKkTOpOB Ha
CKOpPOCTh (pOoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasne opraHm3MOB-XEMOCHHTETHUKOB: HUTPUDUITUPYIOITHIE
OakTepuu, >Kelle300aKTepuu, cepoOaKTepuH, BOMOPOAHBIC OakTepwu. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3mbl. Bunbl Opoxenus. I[lpogykTel OpokeHHss U UX
UCIIOJb30BAaHUE  YENOBEKOM. AHa’poOHbIE  MHUKPOOPTaHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTENN O0JIC3HEH.

AdpoOHBIE OpraHU3Mbl. JTambl dHEPreTudeckoro ooMeHa. [loaroToBUTENBHBIM
sTan. [ mmKonu3 — 0ECKUCIOPOJHOE PACUIEIUIEHHE TITHOKO3BI.

buosornueckoe OKUCIEHUE, WIM KIETOYHOE JbIXxaHue. Ponb MUTOXOHApPUM B
npoueccax Ouosornyeckoro oxucienus. Luxinueckue peakuuu. OKHUCINUTENbHOE
dochopunupoBanue. IlpenmymiectBa a’pobHOro nyru oOMEHa BELIECTB IEpes
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JemoHcTpanuu:

[TopTpeTsr: . Ipuctnm, K.A. Tumupszes, C. H. Bunorpanckuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuupel 1 cxembl: «DoTtocuHTe3», «IHEpreTudeckuii odmen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHUE i MPUTOTOBIICHUS
MIOCTOSIHHBIX W BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas paboTa «/3ydyeHne KaTamuTUYECKON aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMEpPE aMUJIa3bl WJIU KaTajasbl)».

JlaGoparopHas pabota «M3ydeHue GhepMEHTATUBHOIO pacUICIJICHUS MEPOKCUAA
BOJIOPOZIa B PACTUTEIHHBIX U )KUBOTHBIX KJIETKAX).

JlaGoparopHas pabota «CpaBHEHHE TIPOIIECCOB (DOTOCHHTE3a M XEMOCHHTE3a.

JlaGoparopHas pabota «CpaBHEHHE IIPOIICCCOB OPOKCHHS U JIBIXaHUS.

Tewma 7. HacnenactBennas nndopmarus u peanusaius e€ B KIETKe.

Peakiuu matpuuHoro cuHTe3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIIHMIX
MaTpUYHOTO CHUHTe3a. Peanuzanvs HacieacTBeHHONW MHpopmaruu. ['eHeTHYecKuii Ko,
ero cpoictea. Tpanckpunuus — matpuusblii cuaTe3 PHK. ITpuHuumne! tpanckpunmu:
KOMIUIEMEHTapPHOCTh, aHTUTIAPATIIETEHOCTD, aCHMMETPUIHOCTb.

Tpancnsmus u e€ stanel. Yuactue TpaHcnopTHeix PHK B OuocunTtese Oenka.
YcnoBus 6uocunTesa 6enka. KogupoBanue amunokucnot. Ponb pubocom B OnocuHTe3e
oenka.



OpraHu3aiusi reHomMa y NpoKapuoT U 3YKapuoT. Peryisuus akTHUBHOCTH T€HOB Y
npokapuoT. I'umore3a omepona (@.XKakob6, XK.Mano). Perymamus oOMEHHBIX
poIIECCOB B KieTKe. KiieTouHbli romeocTas.

Bupycel — HekieTouHnble (GOpMbl KU3HU W oOnuraTtHble mnapasutbl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBanusi yenoBeka, KMBOTHBIX, pactenuii. CIIN, COVID-19,
COLIMaJIbHBIC U MEIUIIUHCKUE TIPOOIIEMBI.

JemoHcTpanuu:

[Toptpetsl: H.K. Konsuos, JI.M1. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTes Oenkay, «['eHeTnueckuii koma», «Bupychb»,
«baktepuodarm.

[Ipaktrueckas pabora «Co3naHne MOJENIH BUPYCa.

Tema 8. JKM3HEHHBIN UK KJIETKH.

Knerounslii 1uki, ero mnepuoabl W perymsius. HWuTeppaza U MHTO3.
Oco0eHHOCTH MPOLECCOB, MpoTeKaromux B uHTepdaze. IloaroroBka KIETKH K

JEJICHUIO. IIpecunreTnyeckui (MOCTMUTOTHUYECKHUIA), CUHTETUYECKUN u
MOCTCUHTETUYECKHI (MMPEMUTOTHYECKUI ) IepUOAbl UHTEP(aA3HI.
Martpuunbiii cunte3 JHK — pemnmukanusa. I[lpunounsr permkanuu  JIHK:

KOMILJIEMEHTAPHOCTb, MOJYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAIIIETbHOCTh. MeXaHnu3M
permukanun  JJHK. Xpomocomel. Crtpoenne xpomocom. Tenomepsl W TenomMepasa.
XpOMOCOMHBII HA0Op KJIETKH — KapuoTUN. JIWIJIOWIHBIA M TramjouIHbIA HaOOpbI
xpoMocoM. ['omonornunsie XxpoMocombl. [10J10BbIE XPOMOCOMBI.

Jenenne kietku — Muto3. Craiuy MUTO3a M IMPOUCXOMSIINAE B HUX IPOLIECCHI.
Turnsl MuTo3a. KaprokrHe3 U HIUTOKUHE3. bHOJIOrnyeckoe 3HaueHne MUTO3a.

Perymsinpust MHUTOTHYECKOrOo UUMKIAa KIeTkW. [Iporpammupyemas KieTodHas
ru0esb — anomnTo3.

Kinerounoe s1po, XpoMOCOMBI, (PyHKIITMOHAJIbHASI TEHOMUKA.

JemoHcTpanuu:

Tabnuipel W cxembl: «KU3HEHHBIM UMK KIETKU», «Muto3», «CTpoeHue
xpoMocom», «Pemmukanusa JTHK.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompemnaparsl: «MHTO3 B KiIeTKax
KOpEIIKa JTyKay.

JlaGoparopHas paboTa «/3ydueHrne XxpoMOCOM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas paborta «HabmroneHrne MUTO3a B KJIIETKaX KOHYMKA KOpeEIlKa JIyKa
(Ha rOTOBBIX MUKPOTpENapaTax ).

Tema 9. Ctpoenue u GpyHKIHUU OPTraHU3MOB.

buonornyeckoe pazHoobOpazme opraHu3mMoB. OIHOKJIETOYHBIC, KOJIOHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH CTPOEHUSI U JKU3HENEATEIBHOCTH OJIHOKJIETOYHBIX OPTraHH3MOB.
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bakTtepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JPYTHe
npotucthl. KosloHnanbHbIe OpraHU3MBl.

B3auMoCBsA3p 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpranusMm Kak euHoe 1einoe. ['omeocras.

Tkanu pactenuid. TUIBI paCTUTENBHBIX TKaHEW: 0OpazoBaTelbHas, MOKPOBHAS,
MpOBOASAIIAsA, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTpoeHUs, (PyHKUUA U
PACIIONIOKEHUSA TKAHEN B OPraHaxX PaCTCHUM.

TkaHu J>KMBOTHBIX M 4YEJIOBEKA. THWIBI JKMBOTHBIX TKAaHEW: HIUTEIUAIbHAs,
COCMHUTENbHAS, MbllleuHas, HepBHas. (OCOOEHHOCTH CTPOEHUs, (QYHKIMH U
PacoJIOKEHUS TKaHEH B OpPraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble U FeHEPATUBHBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4enoBeka. yHKIMN OPraHOB U CUCTEM OPTaHOB.

Omnopa Tema opranu3moB. Kapkac pacrenmit. CKeneTbl OJHOKIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi U BHYTpeHHUHN ckeneT. CTpOCHHE W THUIIBI
COEAMHEHNS KOCTEN.

JIBukKeHHe OpraHu3MoB. /[BHKeHHE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOHIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BIJKEHNE MHOTOKIIETOYHBIX PACTEHUM: TPONIU3MBI U HACTHUM.
JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKAa: MbIIlIeYHast cucrteMa. Pediexc.
CkeneTHbIE MBIIIIBI U KX padoTa.

[Intanue oprann3mMos. [loriomenue BOABI, YITIEKHCIOrO ra3a U MUHEPAIbHBIX
BEILIECTB pAaCTEHUsIMU. [IuTaHue KMBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPUKIETOYHOE
numeBapeHue. llutaHne NO3BOHOYHBIX JKUBOTHBIX. OTHENBl NHUIIEBAPUTEIBHOTO
Tpakra. [InmeBapurensHblie xkenessl. [IumesapurenbHas cucTeMa 4ejloBeKa.

Jpixanue opranu3moB. Jlpixanwe pacteHuid. [lpixanue *uBOTHBIX. Juddy3us
ra3oB uepe3 IOBEPXHOCTh KIETKU. KoxHoe npixaHue. JlpIXareinbHas MOBEPXHOCT.
XKabepnoe wu nérouHoe npixaHue. /[pIxaHHE MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIIOXKHEHHE  CTPOEHUsI  JIETKMX  [MO3BOHOYHBIX  >KMBOTHBIX.
JlpixarenbHas CcHCTEMA 4YeJoBeKa. MexaHn3M BEHTWISLMM JIETKUX y NOTUL U
MJIEKOMUTAIOMUX. Perynsius apixanus. JlpixateabHble 00bEMBI.

TpaHcnopr BemIECTB y OpPraHM3MOB. TpaHCHOPTHBIE CHCTEMBI PACTECHUM.
TpaHcnopt BewecTB y )KMBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOocHas
CUCTEMA MTO3BOHOYHBIX )KMBOTHBIX U yenoBeka. Cepue, KpOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru xkpoBooOpaitieHusi. DBOJNIOLMOHHBIE YCIOKHEHHUS CTPOCHHSI KPOBEHOCHOM
CUCTEMbI MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u e€ perysius.

Brinenenue y opranusmos. Belnenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokparurtenbHbie Bakyoiu. Opranbl BbiaeneHus. OunpTpaius, cekpenus 1 o0paTHoe
BCaChbIBaHME KaK MEXaHH3Mbl PaOOTHl OpraHoB BbiaefneHUs. CBS3b MOJIOCTH Tena C
KPOBEHOCHOW U BBIACIIUTEIBHON CUCTEMAMU. BbIieneHne y MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. [louku. Ctpoenue u GyHKIMOHUpOoBaHHE HeppoHa. OOpa3oBaHHWE MOYH Yy
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YEJI0BEKA.

3amMra 'y OpraHu3MOB. 3alura y OJHOKIETOYHBIX OpraHu3moB. Cropsl
OakTepuil W LUCTHI MPOCTEUIIMX. 3alIUTa y MHOTOKJIETOUYHbIX pacTeHuid. KyTukyna.
CpencrBa nacCUBHON M XUMUYECKOU 3aIUThl. DUTOHLIHUIBIL.

3almra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alllUTa
opranuzma ot OonesHeil. IMmyHHas cucrema yenoBeka. KieTodHblil U ryMOpambHBIN
UMMYHHUTET. BpOXAEHHBIN U MPHOOPETEHHBIA CHEUPUUIECKH HUMMYHHUTET. Teopus
KJIIOHaNIbHO-ceneKTuBHOro uMmmyHutera (II. Dpaux, .M. bepner, C. Tonerasa).
BocnanutenbHpie OTBETHI OpraHu3MoB. Poiib BpOKIEHHONO MMMYHHUTETA B Pa3BUTUHU
CUCTEMHBIX 3a00J1eBaHUM.

Pa3npaxuMoCTh U peryysiiys y Opraau3MoB. PazapakuMocTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npa)knuMocTs 1 perynsiuusa y pacteHnid. PocToBbIE BemecTsa
U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryisius y XuBOTHbIX. HepBHas cucrema u
€€ OTAeNbl. DBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOW CUCTEMBI y KUBOTHBIX.
OTnenpl TOJIOBHOTO MO3ra NMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekTopHas ayra.
besycioBHbIE U YCIOBHBIE PE(IIEKCHI.

['yMopasibHasE perynsiuuss M SHIOKPUHHAs CHCTEMA JKMBOTHBIX M YEJIOBEKA.
JKene3pl S3HAOKPUHHOM CHUCTEMBI M UX TOPMOHBI. JleiicTBHE TOPMOHOB. B3anMOCBs3b
HEPBHOM M SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cucrema.

JemoHcTpanuu:

[Toptper: W.I1. I1aBnoB.

Tabmuuplt u  cxembl: «OAHOKJIETOYHBIE BOJXOPOCIN», «MHOTIOKIIETOUHBIE
Bojopocinn», «bakrepun», «lIpocreitmme», «Opranbl UBETKOBBIX PACTECHUNY,
«CucreMbl OpraHoB ITO3BOHOYHBIX KUBOTHBIX», « BHyTpEeHHEE CTpOEHHE HACEKOMBIX),
«Txanu pactenuit», «Kopuesbie cucremb», «CTpoeHue ctedis», «CTpoeHHue JINCTOBOM
IJTACTUHKWY, « TKaHU KUBOTHBIX», « CKeJIeT yesoBekay, «lIumeBapurenbHas cucremay,
«KpoBeHocHas cucrema», «llpixarenpHas cucrema», «HepBHas cucremay, «Koxay,
«Mplieunass  cucreMa»,«BplaenuTenpHas  cUCTEMa», «OHIOKPHHHAs CHCTEMAay,
«Ctpoenne Mbpiunb», «MAmmynuteT», «KumednononoctHeiey, «Cxema NUTaHUS
pacteHui», «KpoBEHOCHbBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIAPHD»,
«CTtpoeHne 1utaHapum», «BHYTpeHHee CTpPOEHHE HOXKAEBOro uyepss», «HepBHas
cuctema poeiO», «HepBHas cuctema narymkny», « HepBHast cuctema npecMbIKaIOIIUXCs»,
«HepBHas cucrema ntuny, «HepBHas cucrema miekonuTaromuxy», «HepBHas cucrema
yesoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOMpENnapaThl OJIHOKJIETOYHBIX
OpPraHW3MOB, MUKpOIIpEnapaTbl TKaHEW, PAaKOBUHBI  MOJUIIOCKOB,  KOJUICKLUHU
HACEKOMBIX, MIJIOKOXKUX, JKHUBBIE OK3EMIUIAPhl KOMHATHBIX pAcTeHHM, repOapuu
PaCTeHMI pa3HbIX OTIEJIOB, BJIAXXKHBIE IPENApaThl )KUBOTHBIX, CKEJIETHI ITIO3BOHOYHBIX,
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KOJUIEKIIMA O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeNOoBeKa, O00OpyJAOBaHHUE st
JEMOHCTPAlMA IIOYBEHHOTO UM BO3AYIIHOI'O NIMTaHUS PACTCHUW, paCIIECIIICHUS
Kpaxmaja U OelKoB Moj AeiicTBUEM (hepMEHTOB, 00OpYyIOBaHUE ISl JEMOHCTpaLUU
ONBITOB II0 M3MEPEHUIO J>KM3HEHHOM EMKOCTH JETKUX, MEXaHMW3Ma JbIXaTEIbHBIX
JBYKEHUI, MOJIETTU TOJIOBHOTO MO3ra Pa3Iu4HbIX )KMBOTHBIX.

JlaGoparopHas pabota «/3yueHue TKaHEH pacTEHUID.

JlaGoparopHas pabota «/3yueHue TKaHEH KUBOTHBIX).

JlaGoparopHas pabota «/3yueHue OpraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOX€eHUE U pa3BUTHE OPTaHU3MOB.

®opmbl pa3sMHOXKEHHUSI OPraHu3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noJjioBoe. Buzpl 6ecrnionoro pasMHOXKEHUsI: MOYKOBAHUE, CIIOPYJIALMS, (pparMeHTalus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxenue. [lonoBsie kneTku, uin ramersl. Menos. Ctaanu menosa.
IloBenenne xpomocoM B Menosze. Kpoccunrosep. buonornueckuit cMmbICil Meo3a H
ITOJIOBOTO Tporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3BuTHE. I'amMeToreHe3 y >KMBOTHBIX. [I0JOBBIE KeEne3bl.
OOpa3zoBaHue u pa3BUTUE NOJOBBIX KJIeTOK. CrnepmaroreHe3 u ooreHes. CrpoeHue
IIOJIOBBIX KJIETOK.

OnnoAoTBOpeHHE ©W  AMOPHOHAIBHOE  pa3BUTHE  KUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTenorenes.

NuauBHyallbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOrus — HayKa o
pa3BUTHM opraHu3moB. Craguu >MOpUOreHe3a >KUBOTHBIX (Ha MpUMEpE JSATYILIKH).
Hpobnenune. Tumbl apobneHus. OcCOOCHHOCTH  JIPOOJICHHS  MJICKOIUTAIOIIUX.
3apoablieBbie JIUCTKHU (TacTPYJISIs). 3aKiajika OPraHOB U TKaHEH W3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHoe BiMsiHME yacTell pa3BUBAIOLIEIOCS 3apojbliia (3MOpHUOHATIBHAS
UHAYKIUA). 3aKiajka IUlaHa CTPOEHHUS >KMBOTHOIO KaK pE3YyJIbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBHI reHOB. BiinsgHue Ha SMOPHUOHAILHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYXaIOUIEH CPEIbI.

PocTt u pa3Butue xuBoTHBIX. [TocTamOpuonanbubiil iepuo. [Ipsimoe u Henpsimoe
pa3Butue. PazButue ¢ Mmetamoppo3oM y OECIO3BOHOUHBIX U MO3BOHOYHBIX KMUBOTHBIX.
buonornyeckoe 3HayeHUE MPSMOTO M HENPSAMOrO Pa3BUTHUS, UX PACHPOCTPAaHEHUE B
npupoze. Turbl pocta )KUBOTHBIX. PaKTOPBI PETYISALMU POCTA )KUBOTHBIX M YEJIOBEKA.
Cragun nOCTAMOPHOHAIBHOTO pa3BUTHUA Yy JKUBOTHBIX U 4yesnoBeka. [lepuossl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKHUE MPOIIECCHI.

PasMHoOXeHue u pasBuTue pacteHuid. ['ametodutr u cmnopodur. Meio3 B
KU3HEHHOM IMKIIe pactenuii. OOpa3oBaHue CIIOp B Mpoliecce Meio3a. ['ameTorenes y
pacteHuii. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OpraHU3MOB. J[BoiiHOE
OIUIOZIOTBOPEHHUE Y BETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJisiliii OHTOT€HE3a Y PACTEHUIN U )KUBOTHBIX.
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JlemoHCcTpanuu:

[Toptpetsl: C.I'. HaBamun, X. [lIneman.

Tabmuubl u  cxeMbl: «BereratuBHOEe pa3smMHOXKeHUE», «Tumbl 0ecrnonoro
pasMHOXEHUsD», «Pa3zMHOXEHHE XJIaMUIOMOHAAbD», «Pa3MHOXKEHUE SBIJICHBDY,
«Pa3smHoxkeHue ruape, «Meho3», «Xpomocombly, «l'amerorenes», «CrtpoeHue
AWLEKIETKH W crepMaTo3onaa», «OCHOBHbIE CTaguu OHTOreHesa», «lIpsamoe wu
HENpsIMOE pa3BUTHE», «Pa3BuTHe Maiickoro xyka», «Pa3Butne capanum», «Pa3Butue
JATYIIKW», «J[BOMHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX pAaCTeHHI», «CTpoeHHE CeMSH
OJHOJIOJIBHBIX W JIBYJOJIbHBIX PacTeHUi», «KU3HEHHBIM LUK MOPCKOM KaIryCTbD»,
«Ku3HEHHBIN UK MXa», <«OKW3HEHHBIN LUK NanopOTHUKA», «KW3HEHHBIA LUKII
COCHBIY.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpOIpenaparbl SHULEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlaGoparopHas pabota «M3yueHHe CTpOEHHUsI TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKponpenaparax».

[TpakTnueckass pabora «BblsBIEHHME MPU3HAKOB CXOJICTBA  3apOAbIIICH
II03BOHOYHBIX JKUBOTHBIX).

JlaboparopHas paboTta «CTpoeHHEe OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTnKa — HayKa O HACIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB.

HcTopusi CTaHOBIIEHUS U Pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Poib 0TeuecTBEHHBIX YYEHBIX B pa3BUTUU T€HETUKU. PaboThI
H.K. Konsnosa, H.N. BaBuiosa, A.H. benosepckoro, I'.J1. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T'€HETHYECKUE TMOHATHS W CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIEIIbHBIE TE€HBI, AIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBINA U PELECCUBHBIN ITPU3HAK,
rOMO3UI0Ta, TeTePO3UTr0oTa, YMCTasl JUHMS, THOpuabl, reHoTurl, (peHotun. OCHOBHBIE
METOAbl ~ T€HETUKH:  THOPUIOJIOTMYECKHH,  LUTOJIOTMYECKUH,  MOJIEKYJSPHO-
F€HETUYECKUMU.

JlemoHCcTpanumu:

[Toptpeter:I'. Mennens, I'. ne @pus, T. Mopran, H.K. Kosbiio, H.M. BaBuiios,
A.H. benozepcknii, I'.Jl. Kaprieuenko, 10.A. ®unumuenko, H.B. Tumodeen-PecoBckmii.

Tabmuip! u cxembl: « MeTo bl TeHETUKIY, «CXEMbI CKPELTUBAHUS.

JlaGoparopHas paboTta «/[po3oduiia kak 00BEKT FeHEeTHUYESCKUX UCCISTOBAHUIA.

Tema 12. 3aKkOHOMEPHOCTH HACIIEICTBEHHOCTH.

Monorubpunnoe ckpeuiuBanue. [lepoiit 3aKkoH MeHnzenst — 3aKoH eTnHo00pasus
ruOpuI0B nepBoro nokosieHus. [Ipasuno nomunupoBanus. Bropoii 3akon Menaens —
3aKOH pacUICIUIEHHs] MpU3HAKOB. LlUTONOrMYeckne OCHOBBI MOHOTMOPHUIHOTO
CKpemunBanus. [ unoresa 4ucToThl ramer.

AHanusupyromee ckpemuBaHue. I[IpoMeXyTOUHBI XapakTep HacledOBaHUS.
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Pacmienienne npu3HaKoB MPU HETIOJHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOI'O
HacJIeJJOBaHMs IPU3HAKOB. L{UTONOrMUeckre OCHOBBI IUTMOPUAHOTO CKPEIIMBAHNUS.

CuerieHHoe HacnenoBaHue npuszHakoB. PabGotsl T. Moprana. CremieHHoe
HACJICIOBAHNE TE€HOB, HAPYIICHUE CLEIUICHHUS MEXIy TeHaMh. XPOMOCOMHAas TEOpHUs
HAaCJIEICTBEHHOCTH.

['eneTtnka mona. XpOMOCOMHBIM MEXaHW3M OIPEIEICHUs Moja. AyTOCOMBI U
IIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIM M TEeTepOraMeTHbId NOJI. ['eHeTudeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIUIEHHBIX C ITOJIOM.

['eHOTHIT KaK LEJIOCTHas cucreMa. 1lmeroTponus — MHOKECTBEHHOE JIEUCTBHE
resa. MHOXKECTBEHHBIM  ajulenu3M. B3auMonencTBue  HEaUICNbHBIX  I'€HOB.
Komnnementaprnocts. Onmcras. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHs PACTCHHM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(PU3HOTOTMYECKUX MPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (DyHKUMH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aMMOJICUCTBUS «XO35IMH — Mapasurt» U

«XO3MH — MHUKpoOMOM». ['eHeTHUecKkue acmeKkThl KOHTPOJA ¢ W3MEHEHUS
HACJIeICTBEHHOU MH(OpPMAIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.
JlemoHCcTpauuu:

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

Tabmuubl u cxemsbl: «llepBbiii W BTOpOW 3akoHBl Mennens», «TpeTuil 3akoH
Mennens», «AHanu3upymwollee CKpemuBaHue», «HenomHoe moMHHHMpOBaHHUEY,
«CuernieHHoe HaclieqOBaHUE MPU3HAKOB Y Apo30duiibly, «I'eHeTruka nonay, «Kapuotun
yenoBekay, «Kapuotun npozoduis», «Kapuotunm nTuip», «MHOKECTBEHHBIN
ajieau3My, «B3anMoaeincTBIE TeHOBY.

O6opynoBaHue: MOJEHb JUIS JEMOHCTPAIIMM 3aKOHOB €IMHOO0Opa3us THMOpPHIOB
NEpPBOTrO MOKOJICHUSI U PAaCHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAlMUd 3aKOHA
HE3aBHCUMOTO HACJIEIOBAHMS IPU3HAKOB, MOJEIb I JEMOHCTPALMHU CUEIIEHHOIO
HacJe0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIN, MUKporpenapart: «/Ipo3odumay.

[IpakTudeckast pabora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y Ip030(UITBD».

[Ipaktrueckast pabora «M3ydenue pe3yabTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(DHITBI.

Tema 13. 3akOHOMEPHOCTH U3MEHUYUBOCTH.

B3aumoneiictBue reHoTMna W cpeAbl npu  (popmupoBaHuM  (EHOTHUIIA.
N3meHnunBoCcTh mpu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHBIC TMpU3HAKU. Busl
M3MEHUYMBOCTU: HEHACIICICTBEHHAS W HACIICICTBEHHAS.

MonmudukannonHas  W3MEHUYMBOCTh. Poimb  cpensl B (OpPMHPOBAHUU
MoaupukanroHHoM n3MeHYnBocTH. Hopma peakuuu npusHaka. BapuanoHHblid pag u
BapuanuonHas kpusas (B. Moranucen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.
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I'eHoTHIIMUECKAsE W3MEHUYMBOCTh. (CBONCTBA T'C€HOTHIIMYCCKON HM3MECHUYHMBOCTH.
Bupl reHoTHIIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTalldOHHAs.

KomOunaTiBHasT W3MEHUYHMBOCTh. MeH03 M TOJIOBOM MpollecC — OCHOBA
KOMOMHATHBHOM HM3MCHYMBOCTH. PoJb KOMOMHATHBHON HW3MEHUYHMBOCTH B CO3JaHHU
TeHETHYECKOTO pa3HOOOpa3us B MpeIesiax OJHOTO BUA.

MyTtanmoHHass HW3MEHYMBOCTh. Buapl MyTamui: TE€HHbIE, XPOMOCOMHBIE,
T€HOMHEIE. CrnoHTaHHble UM UHIAYUUMPOBAaHHbIE  MyTauuu.  SaepHele U
nuroryiazmMaTuyeckue mytanuud. ComaTHYecKHe U TO0JIOBble MyTanuu. [IpuyuHb
BO3HHUKHOBEHUS MyTalluii. MyTareHbl W MX BJIMSHHUE HA OPTaHU3MBI. 3aKOHOMEPHOCTH
MyYTallMOHHOT'O TpoIecca. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B  HACJIEIACTBEHHOMU
n3menuuBocty (H.U. BaBuiioB). BHesnepHas H3MEHUMBOCTh M HACJIEACTBEHHOCTb.

JemoHcTpanuu:

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H.J. BaBunos.

TaOmuisl u CXEMBI: «Bunael M3MEHYUBOCTI»,«MoaupukauoHHast
M3MEHYNBOCTHY, «KoMOMHATUBHAs W3MEHUYMBOCTH», «Melho3», «OImiogoTBOpeHUE,
«I"eHeTHyeckue 3a00JIeBaHUS YeIOBEKay, « Buabpl MyTammiig.

O6opynoBaHue: KUBBIE M TrepOapHbIE DK3EMIUIAPbl KOMHATHBIX PACTCHHM,
pucyHkH ((poTorpadun) )KUBOTHBIX C PA3IUNYHBIMU BHJIaMH U3MEHYMBOCTH.

JlaGoparopHas pabota «HccrnenoBanue 3aKOHOMEPHOCTEM MOJIU(PUKAITMOHHOM
M3MEHYMBOCTH. [locTpoeHre BapruallmOHHOTO psiia U BAPUALMOHHON KPUBOI».

[IpakTueckass  pabora  «Myrtauuun y  gapo3oduiabl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. 'eHeTrKa yenoBeka.

Kapuotunn denoBeka. MexayHapoHas mporpaMma MCCIEAOBAHUS T'€HOMaA
YyesoBeka. MeToabpl M3yYeHUs] TeHEeTUKH YeJIOBEeKa: T'eHEAIOTHYCCKHM, OIM3HEIOBBIH,
IUTOTEHETUYECKUM, TMOMYISAILMOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-TEHETUYECKUU.
COoBpEMEHHOE  OMNpENEIICHUE  T'€HOTHIIA: MOJTHOTEHOMHOE  CEKBEHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM 4uciae ¢ mnomombto I[I[P-ananu3za. HacnencrBeHnnbie
3a00JieBaHUsl 4YeJIOBEKA. ['€HHBIE W XPOMOCOMHBLIE OOJIe3HM ueloBeka. boyesHu ¢
HACJICJACTBEHHON MPEeApacloiIoKEHHOCThI0. 3HAYEHHE MEAUIMHCKOW TEHETUKH B
MPEJOTBPAIICHUA M JICYCHUH TCeHETHYSCKUX 3a00jeBaHMil dYemoBeka. Menuko-
F€HETUYECKOEe KOHCYJbTHpoBaHUE. CTBOJOBbIE KIETKHU. [lOHATHE «TrEHETUYECKOTro
rpy3a». DTHYECKHE aCIEKThl HMCCICOBAaHUN B OOJACTH PEAAKTUPOBAHUS T€HOMA M
CTBOJIOBBIX KJICTOK.

['eneTnyeckue (QakTopsl TMOBBIIICHHOW YYyBCTBUTEIBHOCTU YEJIOBEKA K
bU3UYEeCKOMY W XUMHYECKOMY 3arpsi3HEHUIO OKpyXkaromieil cpenpl. ['eHernueckas
MPEIPACIOIOKEHHOCTD YEIIOBEKA K MTATOJIOTHSM.

JlemoHCcTpanuu:

Tabmunpt u cxemsl: «Kapuotunm uenoBeka», «MeToabl H3Y4YEHHsS] TE€HETHKHU
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qenoBekay, «I eHeTnueckue 3a00JeBaHUs YETTOBEKay.

[Ipaktuueckas pabora «CocTaBieHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cenekuusi OpraHM3MOB.

JomecTukanust ¥ celekuus. 3apoKICHHUE CENEKIMH M JOMECTUKALUU. YUYEHHE
H.W. BaBmiioBa o lleHTpax mpOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHHIA.
Ponp cenekiuu B cO3MaHUU COPTOB pacTeHUM W TOpoJ KUBOTHbIX. CopT, mopona,
MTaMM. 3aKOH TOMOJIOTUYECKUX pAJIOB B  HACJIEACTBEHHOW H3MEHUYMBOCTH
H.W. BaBuiioBa, e€ro 3Hau€HUE ISl CEJIEKIIMOHHOM PaOOTHI.

Metoasl celneKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM 151
UHAVMBUYaNbHBINA. JTanbl KOMOWHAIIMOHHOM ceneKiuu. VcnblTanue mpou3BoaAUTENEH
10 TOTOMCTBY. OTOOP 1O TEHOTHUITY C TTIOMOIIBIO OLIEHKU (DEHOTHUIIA TIOTOMCTBA U OTOOP
10 TEHOTHITY ¢ oMo ananusa JJHK.

HcKkycCTBEHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOM paboThl. PamuannoHHbIN
U XUMUYECKHN MyTareHe3 Kak MCTOYHUK MyTalluid y KyJbTYpHBIX ()OPM OpPraHU3MOB.
Hcnonbs3oBaHne T€HOMHOTO PEJAKTHPOBAaHUA U METOJ0B pekoMOuHaHTHBIX JIHK s
IIOJIy4YE€HUsI UCXOIHOTO MaTepuaa JIjsl CEJIICKINH.

[Tonyyenue nonumiou10B. BHyTpuBuaoBas rudpuausaius. banzkopoacTBeHHOE
CKpelIuBaHue, Wil WHOpumuHr. HepoicTBEHHOE CKpellMBaHUE, WU ayTOPHJIUHT.
I'erepo3uc u ero mpuuumHbl. Mcnonp3oBanue rerepo3uca B cenekiuu. OtrnanéHHas
rubpuanzanus. llpeomoneHue Oecrmoauss MEXBHUAOBBIX THOpUAOB. JlocTHxkeHMs
CEJICKIIUH PACTEHUM U )KUBOTHBIX.

CoxpaHeHUE U U3YYEHUE TEHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U HX
JTUKUX POJUYEH JUIsi CO3JaHMsI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SMCTBEHHBIX
KYJIBTYP.

JlemoHCTpanumu:

[Toptpersr: H.U. BaBunos, 11.B. Muuypun, I'.J1. Kapneuenko, ILII. Jlykpsnenko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuupsl 1 cxembl: «LIeHTpbI MPOUCXOXKIECHUSI U MHOTO0Opa3usi KyJbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSIIO0B B HACJIEACTBEHHOW HW3MEHYMBOCTUY,
«Metonasr cenexkmmy, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopatopHas pabota «M3ydeHue COPTOB KyJIbTYpHBIX pACTEHHUN U TIOPOA
JOMAIIHUX KUBOTHBIX).

JlabopaTtopHas pabota «/I3ydeHre MeTOI0B CEJICKITUU PACTCHUID.

[Ipaktruueckas pabora «IIpuBrUBKa pacTeHHID.

Okckypcust «OCHOBHBIE METOIBI U IOCTUKEHHUS CEIIEKIIUU PACTEHHUI U )KMBOTHBIX
(Ha CEJICKIIMOHHYIO CTaHIIMIO, MNIEMEHHYIO0 (epMy, COPTOUCTIBLITATEIbHBIN Yy4acTOK, B
TETJTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. bBuoTEeXHONOTHS ¥ CHHTETUYECKAsT OMOJIOTHS.

OOBEKTHI, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KICTOYHBbIE W TKAHECBBIC
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KyJbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHKA. TpaaullMOHHAsT OHOTEXHOJIOTHS:
XJieOoIeyeHue, IIOJIyYECHHE KHACIIOMOJIOYHBIX IIPOJIYKTOB, BHUHOJECIINE.
MuxkpoOuonornyeckuii ~ cuHTe3. OOBEKTBI  MUKPOOMOJIOTMYECKUX  TEXHOJIOTHUH.
[IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHre TEXHOJOTMiA W MHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHHS U
KOHCTPYHMPOBAaHHSI T€HOMOB C LEJIBI0 IOJYYEHHUS OPraHM3MOB M HMX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETUYECKUE TYTH.

Kinerounasa wnmxenepus. MeTonsl KyJabTypbl KJIETOK M TKAaHEW pacTE€HUU U
KUBOTHBIX. Kprobanku. Comatnueckass ruOpuan3aus 1 COMAaTUYECKUN 3MOPHOTEeHE3.
Hcrnonp3oBaHne TrallonioB B CEIEKIMHM pacTeHUM. MICKyCCTBEHHOE OIIOOTBOPEHHUE.
PexoHCTpYKLIMS AMIEKIETOK U KIOHUPOBAHMWE >KUBOTHBIX. METON TpaHCIIAaHTALUU
ANIEp KIETOK.

XpoMOCOMHass W TEHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KOHCTpyupoBanue  pekomOuHaHTHbIX JIHK.  JlocTmkeHus U MNEPCHEKTUBBI
XPOMOCOMHOW U TE€HHOW MHXEHEPHH. DKOJIOTMYECKUE U ITUYECKHE MPOOJIEMbl T€HHON
UHKECHEPHUH.

Menununckue OuotexHonoruu. l[loctreHomuass 1udpoBas meaunuHa. [ILP-
AuarHoctuka. MeTabosoOMHBIN aHaIN3, TEHOLUEHTPUYECKUI aHAIN3 IPOTEOMa YeJIOBEKa
JUISl OEHKHU COCTOSIHUSL €TO 310pOBbs. VICIONb30BaHME CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoummkeHepus Juisi pa3pabOTKuM  (yHAAMEHTAIbHBIX OCHOB
MEIULIMHCKUX TEXHOJIOTUH, CO3AaHUs KOMIUIEKCHBIX TKaHEH COYETAHUEM TEXHOJOTHM
TpEXMEPHOTO  OMONPUHTHUHTAa U ckapdonauHra O peleHus — 3aaay
NIEPCOHAIU3UPOBAHHON MEAULIVHBI.

Co3naHue BEKTOPHBIX BaKIIMH C LEIbI0 00eCrieueHNsI KOMOMHUPOBAHHOW 3alllUThI
oT BO30OyaHUTENCH OPBU, YCTaHOBJICHHUE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkammx BHUPYCOB, BBI3BIBAIOIIUX 0CO00O OINACHBIE
3a00J1€BaHuUs YEIOBEKA U JKUBOTHBIX.

JemoHcTpanuu:

Tabmuubl 1 cxembl: «Vcnosnb30BaHME MUKPOOPTraHU3MOB B IMPOMBIIUIEHHOM
Ipou3BOACTBEY, «KiteTouHass nmxxenepusn», «I'eHHass HXKEHEPUI».

JlabopaTtopHas pabota «/3ydeHrne 00beKTOB OMOTEXHOIOTUM.

[TpakTrueckas pabota «I[lomyueHne MOTOUYHOKHUCIBIX TPOTYKTOBY.

Okckypeust «BHOTEXHOJIOTHS — BaKHEWIask MPOU3BOAUTENBHAS CHIIA

11 knacc

102 4, 3 HUX 8 4 — pe3epBHOE BpeMs

Tema 1. 3apoxaeHue U pa3BUTHE SBOJIOIMOHHBIX NMPECTABICHUI B OMOJIOTHH.

OBomounonHas teopus Y. lapsuna.llpennocsuiku BO3HUKHOBEHMS JapBUHU3MA.
JKw3up 1 HayuyHas nearensHOCTh Y. [lapBuHAa.

JIBrokymne cuibl 3BorolMH BHIOB 1o Y. JlapBuHY (BBICOKasi MHTEHCHBHOCTD
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pPa3MHOXKEHHSI ~ OpraHU3MOB,  HACJEACTBEHHas  HW3MEHUMBOCTh, Oopbba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTrueckoil Teopuu sBomtonuu (CTI). HeltpanbHas Teopus
sBotoIMU. COBpEeMEHHAs! HBOJIIOIMOHHAS OMOJIOTHS. 3HaYEHUE IBOTIOIMOHHON TEOPUU
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JemoHcTpanuu:

[Toptpetsl: Apucrtorens, K. Jlunnei, XK. Jlamapk, 3. Cent-Unep, XK. Kiosbe,
Y. JapsuH, C.C. Yerepuxon, N.U. [lImansraysen, /1. Xonneiin, /[.K. benses.

Tabmuubl 1 cxeMbl: «Cuctema xuBoil npupossl (o K. Jlunnero)», «Jlectauiia
®KUBBIX cyulecTB (o Jlamapky)», «MexaHusm QopMUpOBaHUS MPHUCHOCOOJCHUN Yy
pacTteHudt W >KUMBOTHBIX (1o Jlamapky)», «KapTra-cxema wmapiipyta ITyTeHIECTBUS
Y. Japsuna», «Haxoaku Y. lapBuna», «®Dopmbl OOppOBI 32 CYyIIECTBOBAaHHUEY,
«Iloponmpr romy0Gei», «MHorooOpasue KyJabTypHbIX QopM KamycTbl», «llopomabl
JOMAIlIHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BuI0B (1o Y. JlapBuny)»,
«CxemMa COOTHOLIEHUS JBWXKYUIUX CHJI 3BOMIOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH IBOJIFOLIUM.

Tema 2. MukposBoronus U €€ pe3yJsbTaThl.

[Tonynsauus Kak aJeMeHTapHas eauHuna 3BoronuU. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOTO pa3HooOpa3usi M CTPYKTypbl mnonyisiuil. HM3meHeHue
reHooHJa TOMyJSIMUU KAk 3JIEeMEHTapHOE HSBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble  (PaKkTOphl (IBIKYIIME CHUJIBI) ABOJIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas  u3MeHYuWBOCTH.  [peiid reHoB —  ciydaiiHbie
HEHaNpaBJCHHbIE U3MEHEHUS 4acTOT ajuieneil B momynsuusax. O¢pdexkT ocHoparens.
Murpamuu.  M3onsmuss  momynsiiuii:  reorpaduueckas  (IPOCTPAHCTBEHHAS ),
Oouonoruyeckas (penpoyKTUBHASA).

EctecTBeHHbII 0TOOp — HampaBisitouud  (aktop sBomonuu.  DopMel
€CTECTBEHHOTO otOopa: JBYKYLIUH, CTaOUITM3UPYIOLIUH, pa3pbIBarOIUN
(mm3pyntuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHWE W 3BOMIOLUSA  COLUAIBHOTO
MOBEJEHUS KUBOTHBIX.

[Tpucnoco0AeHHOCT, ~ OPraHM3MOB ~ KaK  pe3ylbTaT  MHUKPOIBOJIIOIUH.
Bo3nukHOBeHHEe mpucnocoOaeHnit y opraHu3MoB. ApoMop}o3bl M HAMOAJANTallUH.
[Tpumepsl mpucnocoOIeHU y OpraHu3MoB: MopQosioTudecKkue, (U3HOIOTUIECKUE,
OonoxumMuyeckue, nopegeHueckne. OTHOCUTENbHOCTh TPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu U CTpyKTypa. BumooOpazoBaHue Kak pe3ysbTar
MHUKPO3BOJIIOIMHU. M30msuus — kirodeBo ¢akTop BuaooOpa3zoBanus. [lytu u crnocoOs
BHUI000pa30BaHUs: aJITONaTPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOE» (TIONMUIIIONInU3aIus, TuOpuan3anus). [[muTenbHOCTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.
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Mexanu3mbl GOPMUPOBAHUS OUOTOTUYECKOTO Pa3HO00pa3Hsl.

Ponb 3BONMIOIIMOHHON OHOJOTMU B pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHUs
OonopazHooOpaszusi. MUKpPOIBOIONMS U KOSBOJIONHUS MMApa3sUTOB M UX XO3SEB.
Mexanu3Mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOpHOBI ¢ HEH.

JlemoHCcTpanuu:

[Toptpetsr: C.C. UerBepukos, 3. Maiip.

Tabmumpt uw  cxembl: «MyTanmoHHass HW3MEHUYUBOCTHY, «llomynsimoHHast
CTPYKTypa Buaa», «CxeMa nposiBiieHUs 3aKkoHa Xapau—BaiinOepra», «[BuxyIue cumsl
ABOJIIOIUNY»,  «JKOJOTUYECKass  M30JSUUsA  TOMYyJISUA  CEeBAHCKOM  (openn,
«l"eorpaduueckast M30MAIUS JTUCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHMIIB JAypCKO»,
«lonmynsiTuOHHBIE BOJIHBI YUCIEHHOCTH XUIIHUKOB M KEpTB», «Cxema nelcTBUs
€CTECTBEHHOI0 0TOOpa», «DopMbl OOpHOBI 3a CyliecTBOBaHUE», «MHIYyCTpHATIbHBIN
MenaHu3M», «OKuBble HcKomaembie», «IIOKpOBUTENBCTBEHHAS OKpacKa >KHUBOTHBIXY,
«IIpegympexxgaronasi OKpacka > KMBOTHBIX», «QDHU3MOIOTUYECKUE  aJalTaluny,
«IIpucnocobmeHHOCTh OpraHu3MOB M €€ OTHOCHUTENbHOCTH», «Kputepun Bumay,
«Bunpl-nBoitnukn», «CTpyKkTypa Buja B mpupoje», «CrnocoObl BUI000pa30BaHUM,
«l'eorpaduueckoe BHmoOOpa3oBaHME TPEX BUAOB JAHJIBILEHY, «IKOJIOTHYECKOE
BUJI000pa3oBaHre BUJIOB cuHuily, «llomumounsl pacrenuit», «KamycTHO-peneuHbIn
THOPUIY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydelia NTUIl U
3Bepel ¢ MpUMepaMH pa3IMYHbIX MPHUCIIOCOOJICHUH, yydesia NTUIl U 3BEeped pa3HbIX
BUJIOB, repOapuu pacTeHUH OJIM3KUX BUAOB, 00pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMM.

JlabopaTtopHas pabota «BpIsiBIeHHE U3BMEHUUBOCTH y 0CO0EH OTHOTO BUIAY.

JlaGoparopHas paborta «IIpucrocoOneHuss OpraHU3MOB U WX OTHOCHTEIbHAS
11e71eC000Pa3ZHOCTDY.

JlabopaTtopHas pabora «CpaBHEHUE BHIOB 11O MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BOIOLUS U €€ PE3YIbTATHI.

Metonbl u3ydeHHus MakpodBoitouuu. llaneoHTonornyeckue MeTolbl U3y4YEHUs
sBosmonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSIbI OPTaHU3MOB.

buoreorpaduyeckue metonpl uzydenus oo, CpaBHeHne (Gaopbl U hayHbI
MaTEpUKOB M OCTpoBOB. buoreorpaduueckue obnmactu 3emiau. Buabl-sHAEeMHKH U
PEITUKTHI.

OMOpHOIOrMYECKUEe U CPABHUTEIBbHO-MOP(OIOTHUECKHE METOAbl HU3YyUEHUs
ABONIOLMU. ['eHeTHuecKMe MEeXaHU3Mbl OJBOJIOLMU OHTOTE€HE3a U  MOSBJICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIC U aHAJIOTUYHBIE OpTraHbl. PynnMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYIIPHO-TEHETUYECKNE, ONOXUMUYECKUE M MATEMaTHIECKHIE
METOJIbl U3y4eHus HBoJoUuU. [‘oMomornuynsie reHbl. COBpPEMEHHBIE METOIbI
MOCTPOCHUS (PUITOTEHETHUECKUX JI€PEBHEB.

XPOMOCOMHBIE MyTAI[H U 3BOJIIOIHS TEHOMOB.
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OO6ume 3aKOHOMEPHOCTH (MpaBuiia) SBOJOIUU. HeoOpaTUMOCTh 3BOJIOLUH.
AnantuBHasa paguanvs. HepaBHOMEpHOCTb TEMIIOB YBOIIOLIHH.

JlemoHCTpanumu:

[Hoptpetsi: K.M. Bap, A.O. KoBanesckuii, @. Mroiep, 3. [ ekkenb.

Tabmupl u cxembl: «DUIOTEHETUYECKUN DS JOLIAAN», «APXEONTEPUKCY,
«3Bepo3yonie smeprl», «Crerouedansr», «Punnoduren, «CeMeHHBIE MAOPOTHUKNY,
«buoreorpaduueckue 3001 3eminy, «Jlpeiid KOHTHUHEHTOBY, «PenukTh», «HauanpHbie
CTaauu SMOPUOHATIBLHOTO Pa3BUTHUSI MO3BOHOYHBIX JKMUBOTHBIX», «I'OMOJOTHYHBIE U
aHAJIOTHYHbIE OpraHe», «PyauMeHTh», «ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOPbI
yeloBeka W uMIaH3e», «[JaBHble  HampaBieHUst  3Bodouun», «OOmme
3aKOHOMEPHOCTH 3BOIIOLIUIY.

OO0opyI0BaHUE:KOJUICKIIMKM, TepOapuu, MYJSDKM —~ UCKOMAEMBIX  OCTaTKOB
OpraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTAPHBIX OpPraHOB W
aTaBU3MOB, KOJUIEKI[UN HACEKOMBIX.

Tema 4. [IpoucxoKaeHHE U pa3BUTHE )KU3HU HA 3eMIIE.

HaydHble TUMOTE3bl MTPOUCXOXKIEHUS SKM3HM Ha 3emiie. AOUOTeHe3 U
naHcriepmusi. JloHay4dHble TNpEACTABICHUS O 3apOXKICHUM >KU3HU (KpEarmoOHU3M).
'unore3a MOCTOSIHHOTO CaMO3apOKJIEHUsS XU3HH M €€ OINPOBEPKEHHUE OIbITaMU
®. Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxoxienue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tanbl Heopranuyeckou spostouuu.llnanerapnas (reonormyeckas)
ABOJIIONMS. XUMUYECKAsT SBOJIONMS. AOUOTEHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3
Heopranndeckux. OnbiT C. Munnepa u I'. FOpu. OOGpa3zoBaHue MNOJUMEPOB U3
moHoMmepoB. KoanepBatnas rumote3a A.W. Onapuna, TMIoTe3a MEpBUYHOTO OyJbOHA
. Xonpaeitna, renetudeckas runore3a [. Mémnepa. Pubosumsr (T. Uek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre memMOpaH U BOSHUKHOBEHUE TIPOTOKIIETKH.

Hcropust 3emiu U MeToasl €€ u3ydeHus. Mckoraembple OpraHM4ecKue OCTaTKH.
I'eoxpononoruss u e€ wmeroapl. OTHOcHUTeNbHAass M aOCONIOTHAs T'€OXPOHOJOTHS.
['eoxpoHoIOrnYeCcKas mKaja: 30Hbl, dPbl, IEPUOJIBI, STIOXU.

HavaneHbie 3Tanel oprannueckou sBosirouuu. [losiBieHne m 3BOMIONMS TIEPBBIX
KJIETOK. DBoJfoLus MeTabonu3ma. BosHukHoOBeHHE nepBbIX 3kocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIIEHKH KaK aHAJIOT MEpBBIX Ha 3emie cooOlmiectB. CTpOMATOIUTHI.
[IpokapuoThI U SyKapHUOTBHI.

[Ipoucxoxknenne SyKapuoT (CHUMOMOTEHE3). DBOJIIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. [IponcxokneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOLMM BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(]o3bI
pactenuil. Boixon pacrenui Ha cyury. [losiBiaeHne CIOpOBBIX PaCTEHHWU M 3aBOEBAHME
uMu cyid. CemeHHble pacTeHus. [Iponcxox1eHrne HBETKOBBIX PACTEHHM.

OcCHOBHBIE 3Tambl 3BOJIONHMHM KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
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KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIIOB.
IlepBeie  xOpnOBbIE KUBOTHbIE. JKWM3HB B BOAE. OBOJIONHUS IO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuil u pentwmid. [IpoucxoxaeHne MICKOMUTAIONUX U TTHI.
[Mpunnun xmoueBoro apomopdosza. OcBoeHre OeCrO3BOHOYHBIMU M TI0O3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

Pa3BuTue )xu3HU Ha 3emile IO 3paM U MEepUoAaM: apxeil, MpoTepo30il, Naaeo30u,
Me3030H, KaiHo30i. OO0IIas XapakTepUCTUKa KIMMAaTa U TeOJIOTUYECKUX IMPOIIECCOB.
[TosiBneHne U pacuBET XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €r0 YCIOBUS H
BJIMSIHUE Ha Ta30BBIM cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — JKOJOTMYECKHE KPHU3HUCHI mpouuioro. llpuunHbel wu
CIEACTBUS MACCOBBIX BbIMHUpPaHHI. COBPEMEHHBI JKOJOTUYECKUN KPU3ZUC,  €ro
ocobenHoctu. [Ipobiema coxpaneHus GuopazHooOpaszusi Ha 3emIie.

CoBpeMeHHass cuctemMa opranuueckoro Mupa. [lpuHnunel kiaccugukauuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu:

[ToptpeTsr: ®. Pean, JI. Cnannanuanu, JI. ITacrep, N.1. Me4HUKOB,
A.N. Onapun, JI. Xonaeiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «CxeMa ombita @. Penny», «Cxema ombita JI. Ilactepa 1o
W3YUYECHUIO CaMO3apoKaeHus ku3Hm», «Cxema onbita C. Mumiepa, ['. FOpu», «Itansl
HEOPraHMYEeCKOM 3BOJIIOIUNY, «l'€oXpoHonorudeckas Imkaia», «HauyanpHble >Tamnbl
OpraHuyeckoil »Bomonun», «Cxema o0pa30oBaHUsI IYKAPUOT NMyTEM CHUMOMOTEHE3a,
«Cucrema xuBoW mpupoabl», «CTpoeHue BHUpyca», «ApoMopdO3bl PaCTCHUI,
«Purnoputey, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCIN,
«Mxn», «llanopotHukmu», «l'onocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHui», «CxemMa pa3BUTHS >KHUBOTHOTO MHpPa», «ApOMOpGhO3bl KUBOTHBIX),
«IIpocrenmmey, «Kumednononoctueie», «llmockue depBu», «UICHUCTOHOTHEY,
«Pp10BIY, «3emHOBOAHBIEY, «lIpecMbikatontuecsy, «lltuipy, «MiaekonuTaronme,
«Pa3BuTHE XU3HU B apXxemckoul spe», «Pa3BUTHE XKU3HM B MNPOTEPO30MCKON 3pey,
«Pa3BuTHEe KXKU3HU B MAJCO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU Ipey,
«Pa3BuTHE XM3HU B KailHO30HCKOM 3pe», «CoBpeMeHHas CHCTEMa OPraHUYEeCKOro
MHUPay.

O6opynoBanue:repbapud  pacTEHUN  PA3NUYHBIX  OTACJIOB,  KOJUICKIIUU
HAaCEKOMBIX, BJI&KHbIE NpenapaThl HUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIHH
UTJIOKOXKHMX, CKEJIEThl MO3BOHOYHBIX >XMBOTHBIX, Uyuyelsia MTHUI[ U 3Beped, KOJUICKIUU
OKAMEHEJIOCTEH, TOJIE3HBIX  HMCKOMAEMbIX, MYJSDKM  OPraHMYECKUX  OCTaTKOB
OpPTraHU3MOB.

BupryansHas naboparopnas padota «MogenupoBanue omnbiToB Muiepa—tOpu
M0 W3Y4YEHUI0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCIUHECHWA B TEPBHYHOMN
aTMocdepe».
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JlabopaTtopHas pabota «/3ydeHne u omriCaHNE MCKOIMAEMBIX OCTATKOB JPEBHUX
OpPraHu3MOB.

[Ipaktuueckass pabora «V3ydeHre OCOOEHHOCTEH CTPOEHHUSI PACTEHUN pPa3HbIX
OT/ICIIOBY.

[IpakTueckass pabora «lM3ydyeHue 0COOEHHOCTEH CTPOECHHS TO3BOHOYHBIX
AKUBOTHBIX».

Tema 5. [IpoucxoxaeHne YeI0BEeKa — AHTPOIIOTEHES.

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO bl AHTPOTIOJIOTHH.

CraHOBIEHHE TIPEACTABICHUA O TMPOUCXOKACHUU YEIOBEKa. PenurunosHbie
BO33peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CXOZICTBO 4enoBEKa € JKUBOTHBIMU. CHCTEMAaTHMYECKOE IOJIOKEHHE YEJIOBEKA.
CBuzeTenbCcTBa CXO/JCTBA YENIOBEKA C KUBOTHBIMU: CPABHHUTEILHO-MOP(OJIOrUYECKUE,
AMOpHoIOruYecKue, (PU3NOI0ro-0MoXuMUIEeCKue, moBeieHueckue. OTIMUns yeaoBeKa
OT >KMBOTHBIX. [IpsIMOX0XI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIIBHOW CUCTEMBI.

JBuokyuie cuiabl (QakTopbl) aHTPONOreHe3a: OWOJIOIMYECKUE, COLUANIbHBIE.
CooTHolIeHrEe OMOTOTMUECKUX U COLUAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cCTaguu aHTponoreHesa. PaHHuMe dYenoBekooOpa3Hble 00€3bsHBI
(IpOKOHCYIIBI) U paHHHUE MOHTHABI — OOUIME NPEIKH YeTOBEKOOOpa3HbIX O0€3bsiH U
JOEN. ABCTPAIONUTEKHM — JBYHOTHE NPEAKH JIIOAEH. YelOBEK yMenblil, IepBbIE
M3TOTOBJICHUSI Opyaui TpyzAa. UenoBek NMpAMOXOASALIIMN M NEPBBIM BBIXOI JIOJCH 3a
npeaensl Appuku. YenoBek reienbOeprckuii — oOImMii MpeoK HeaHAEepTaaIbCKOIro
YEeJIOBEKa M YEJOBEKa pasyMHOro. YesnoBeK HEAaHIECPTAIbCKUN Kak BHUJI JIFOAEH
XOJIOJTHOTO KJIMMata. YesoBeK pa3yMHbIA COBPEMEHHOIO THUIIA, JTEHUCOBCKUN YEJIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npezenaMu A¢puku. [laneoreneTnka u najaeoreHoOMUKa.

DBOJIONUS COBPEMEHHOTO uYeJoBeKa. EcCTecTBEHHBIM OTOOpP B MOMYJSIIHSIX
yesnoBeka. MyTalMoHHbIN niporiecc U nonumopdusm. [lonynauroHHbie BOIHBI, Ipeid
Te€HOB, MUTpanus U «3(PPeKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. [lonatne o pace. bomplime pacel:  €BpoOnE€OUIHAS
(eBpaswmiickasi), aBCTpajo-HETpouAHas (SKBAaTOpUalbHAs), MOHTOJIOUJHAS (a3UATCKO-
aMepuKaHcKas). BpeMs u nyTH pacceleHus 4YeIoBEKa MO IUlaHeTe. EJMHCTBO
yenoBeuecknx pac. Hayunas HecocrosiTenbHOCTh pacu3ma. [IpucnocoOaeHHOCTh
YeJIOBEKa K Pa3HBIM YCJIOBHUSIM OKpYXaroieh cpeabl. BiusHue reorpaduaeckoit cpemb
u aperida reHoB Ha MOP(DOJIOTHIO U (PU3MOJIOTHIO YeTIOBEKA.

MexaucuuruinHapHbie METOIbI B (pu3nueckoil (OMOoJIOru4ecKoi) aHTPOIOJIOTHH.
DOBOJIIOLIMOHHASA aHTPOMOJIOTHST W TMAJICOAHTPOIOJIOTUSl YEIOBEUECKUX TOIMYIISIUH.
buoconumansHble HccaeqOBaHUS NPHUPOABI 4YesloBeKa. lcciienoBaHue KO3BOIIOLUU
OHMOJOTMYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JemoHcTpanuu:
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[Toptpersr: Y. lapBun, JI. JIuku, 5.41. Pornacknii, M.M. I'epacumos.

Tabmuubl U cxeMbl: «MeTo/bl aHTPOMNOJOTUNY», «[ OJIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00e3biHb», «CKeler deloBeKa W CKEJIeT IIMMIIaH3e»,
«PyIUMEHTBl M aTaBU3MbDY, «JIBMXKYyIIME CHUIIBI aHTPOIIOrEHE3a», «IBOJIOLHOHHOE
JIPEBO YEIIOBEKA», K ABCTPAIIONUTEK», «Hen0BeK yMenbli», «HenoBeK MPSIMOXO AN,
«JlenncoBckum yenoBek» «Heanpepraneuspy, «KpomanboHub, «lIpenku demoBekay,
«JTarbl FBOJIOLNY YeJIOBEKay, «Packl uenoBekay.

O06opy10BaHUE:MYJISDKM OKAMEHEJIOCTEH, MPEeIMETOB MaTEepPUATbHON KYJIbTYpbI
IpPEeAKOB YeoBeKa, penponaykuuu ((pororpaduu) KapTUH ¢ MUDOJOTHUECKUMH U
OMONEHCKUMHU  CIOKETaMH  MPOUCXOXKACHUS  ueloBeka, ¢oTorpaduu  HaXOHOK
MCKOIMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJENb YEPENa YeJI0BEKa U uyeperna
IIMMITaH3€, MOJEJbh KHUCTU 4YeJOBEKa M KHUCTH IIMMIIAH3€, MOJIEIM Topca MPEIKOB
YyeJIoBeKa.

JlaGoparopHas pabota «3yueHue ocoOEHHOCTEN CTPOEHHUS CKEJeTa 4eJIoBeKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

[Ipaktrueckas pabota «3ydeHune 3K0JIOrMUECKUX aanTalui YeI0BEKay.

120.7.6. Tema 6. Dxoyiorusi — HaykKa O B3aUMOOTHOILIEHUAX OPraHU3MOB U
HaJJOPraHU3MEHHBIX CUCTEM C OKPYKAIOIIEH CPEeaOi.

3apoxaeHre U pa3zBuTHe dKojoruu B Tpyrax A. I'ymbonsara, K.D. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3znensl n 3a1a4m 3K0JIOTHH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Metonsl skosioruu. lloneBbie HaOMIOACHUSA. ODKCHEPUMEHTHI B DIKOJIOTHU:
npupoaHsie W JabopatopHble. MonaenupoBaHue B OKOJOTHU. MOHUTOPUHT
OKpY’KaroIIel CpeJibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HaueHUe  OSKOJOTMYECKHMX  3HAHUU  JJIsI  4YeJIOBEKA.  DKOJIOTUYECKOE
MHPOBO33PEHHUE KAaK OCHOBa CBA3€M YEJOBEUECTBA C Ipupoaor. PopMHUpOBaAHUE
AKOJIOTHYECKOHN KYJIBTYpPbl U IKOJOTUUECKON IPAaMOTHOCTH HACEJICHUSI.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbonbar, K.®. Pynwse, H.A. CeBepuios, 3. ['ekkens, A. Tenciu,
B.H. Cykaués.

Tabmuupel U cxembl: «Pasnmensl skomorum», «MeToabl sKkojioruny, «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBI.

JlabopaTtopHas pabota «3ydeHre METOI0B YKOJIOTHYECKUX UCCIETOBAHUI.

Tewma 7. Opranu3Mel 1 cpefia OOUTaHUS.

Dkoyiornueckre (QakTopbl M 3aKOHOMEPHOCTH uX JeicTBud. Kiaccuduxanums
AKOJIOTHYECKUX (HAaKTOpPOB: abMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHsle. OOiue
3aKOHOMEPHOCTH  JIEUCTBHUS  dKoJiormueckux  (aktopoB. IlpaBmno muHUMYyMa
(K. Inpenrens, FO.JIubux). TonepaHTHOCTb. IBPUOHOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.
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Abuotnyeckue Qaxtopsl. CBeT Kak 3Kkojorndeckuil paxrtop. JleicTBre pasHbIX
YYAaCTKOB COJHEYHOTO CHEKTPAa HAa OPraHU3Mbl. JKOJIOTMYECKUE TPYIIbl PACTEHUN H
KUBOTHBIX 110 OTHOLIEHHUIO K cBeTY. CUTHaIbHAs posib cBeTa. DOTONEPUOAN3M.

TeMneparypa kak »3Kojoruueckuit ¢aktop. [lelicTBue TemmepaTypbl Ha
opranu3mbl. [loWKWIOTEpMHBIE W TOMOHMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnoctes kak osxosormyeckuil ¢akrop. [IpucmocoOneHuss pacreHudt K
nojaepKaHuio BogHoro Oamanca. Kiaccugukanus pacTeHuil Mo OTHOLIECHHIO K BOJIE.
[Ipucnoco6i1eHus >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpeapl o0OWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, TMOYBEHHAas,
riyOvHHas MOANOYBEHHAs!, BHyTpUOpranu3MeHHas. OU3UKO-XUMHUYECKUE OCOOEHHOCTH
cpen oouTanus oprauu3MoB. [Iprcnoco6ieHnst OpraHu3MoB K KU3HU B PA3HBIX CPEaX.

buonornyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHbBIE
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSIM YCIIOBUM KU3HH.

Kuznennsie Gopmbl opranu3moB. [lonstue o xuzHeHHou gopme. KU3HEHHBIC
(GopMBl pacTeHUl: JepeBbsd, KYCTAPHUKU, KYCTapHUYKH, MHOTOJIETHUE TpPaBhbl,
onHoJieTHUE TpaBbl. JKu3HEHHblE (OPMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI,
a’poOnoHTHl. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buasl OHMOTHYECKHMX B3aUMOJECUCTBUMN: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 W ero (opmel. [lapasutusMm, Koomepauus, MYTyaJlHu3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxjieOHU4YecTBO). HeTpoduueckue B3anMoaeiicTBus
(Tonmmueckue, dopudeckue, hadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUMN
JUIs CYUIECTBOBaHMsSI OpPraHM3MOB B cpeae oOuTaHus. [IpyHIMI KOHKYpEHTHOTrO
UCKJTFOUEHUS.

JemoHcTpauuu:

Tabmupl u  cxeMbl: «Okonoruueckue Qaxtopel», «CBETOBOW CIEKTP»,
«IKOJOTUYECKHUE TPYNIbl UBOTHBIX MO OTHOIIEHHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE  KUBOTHBIE», «DHU3MONOrMYECKUE aJanTaluu
AKUBOTHBIX», «Cpeibl 00MTaHUsI OpraHU3MOBY, «brosornueckue puTMely, «Ku3HEeHHbIE
GopMbl  pacTeHHi», «KusHeHHole  (QOpMBI  KHUBOTHBIX», «JKocucrema
LIMPOKOJUCTBEHHOIO Jecay, «JKOCHCTEMa XBOMHOro Jeca», «llenmn mnuranusy,
«XwumnanuectBoy, «[lapazutuzmy, «Konkypenmmsn», «Cumomnosy, «KommeHcammzmy.

O6opynoBanue:repoapun pacTeHU 1 KUBOTHBIX, MPUCTIOCOOTICHHBIX K BIHSHUIO
Pa3JIMYHBIX IKOJOTUYECKUX (haKTOpOB, repdapuul CBETOIIOOUBBIX, TEHEIIOOMBBIX W
TEHEBBIHOCIIUBBIX PACTEHHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIMBHIE
KOMHATHBIE pPAacTeHMs, TepOapuu M KOJUIEKIUU TEIUIONIOOUBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMUMBBIX pPAaCTEHUM, dYy4yena NTUI W 3Bepeil, repbapuu pacTeHUil,
OTHOCSIIIUXCS K TUrpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE PACTEHUS TaHHBIX
IpyMM, KOJUIEKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpefax, repoapuu M KOJUIEKIHH
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pacTeHUW W JKUBOTHBIX, OOJIAAIONMIMX YEePTaMU TMPUCITOCOOIECHHOCTH K CE30HHBIM
U3MEHEHHUSIM YCIIOBUM JKU3HU, TepOapuM U KOJUIEKIMU PACTEHUH W KUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (OPM, KOJUICKIMU >KMBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlabopaTtopHas pabota «BpIsBiIeHHE MPUCITOCOOJIECHUN OPraHU3MOB K BIUSHUIO
CBETaY.

JlabopaTtopHas pabota «BpIsBiIeHHE MPUCITOCOOJIECHUN OPraHU3MOB K BIUSHUIO
TeMIepaTypb».

JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUMN U3 PA3HBIX MECT
oOUTaHUSD.

Tema 8. DKo0y0THS BUJIOB U TIOMYJISIIHM.

DKOJIOTUYECKUE XapaKTepUCTUKU Tmomyisiiuu. [lonmynsamus kak Ouojoruueckas
cucrema. Polib HEOJHOPOIHOCTU Cpebl, (PU3MUECKUX OaphepoB M OCOOEHHOCTEH
OuoJIoTMU BUJOB B (POPMUPOBAHUU NPOCTPAHCTBEHHOM CTPYKTYpHI MOIYJISIIHAM.
OcHOBHBIEC TTOKA3aTEIU MOMYJSILMKU: YACIEHHOCTh, TUIOTHOCTh, BO3PACTHAsI U TMOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckass CTpykTypa mnonyianuu. OLEeHKa 4YHCIEHHOCTH MOITYJISIHH.
JluHamMyKa 0OOMyJsIUMM W €€ peryisiuusa. DbHOTMYEeCKU MOTEHUHAT MOIMYJISLIHH.
MopenupoBanue auHaMHKHA monyiasuuu. KpuBble pocTa YHMCICHHOCTH MOIYJISIIIUM.
KpuBbie BbDKMBaHMs. Perynsuusi 4YHCICHHOCTH MOMNYJSALMM: pojib  (DAKTOPOB,
3aBUCSIIMX W HE 3aBUCSIIMX OT MUIOTHOCTU. JKOJIOTUYECKHUE CTpaTeruu BUaoB (r- u K-
CTpaTerun).

[Tonsitue 00 »sKojmormyeckow Hume BuAa. Mecrtoobutanue. MHoOroMmepHas
Mogzenb 3Kkonorndyeckor Humwm .M. XatumHcoHa. Pa3Mepbl 3KOIOTMYECKOW HUILH.
[ToTeHuManbHAs U peaTn30BaHHAs HUILIU.

Buag kak cucrema mnomyisuuii. Apeanbl BUAOB. Buasl M HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE YKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTPAIUI KMBOTHBIX. bUojoruueckue MHBa3uu
qy>KEPOHBIX BUIOB.

JlemoHCcTpanuu:

[Toptper: .M. XaTunHCOH.

Tabmumbt W cxeMbl:  «OKOJOTUYECKUE  XAPAKTEPUCTUKU  TIOMYJISITUNY,
«IIpocTpaHCcTBEHHAs] CTPYKTypa MHOMyJsiuun», «Bo3pacTHble mupaMubl NOMYJIALIUN,
«CKOpOCTh 3aceJICHHs] TMOBEPXHOCTU 3€MJIM Pa3IMUHBIMU OpraHu3zMamu», «Mojeinb
skosiorudyeckon Humu JI.M. XatauHcoHay.

O6opynoBanue:repbapun pacTeHUM, KOJJIEKIIMH KUBOTHBIX.

JlabopaTtophas pabota «IIpucmocobienrs ceMsiH paCTeHU K pacCeICHUIOY.

Tema 9. Dxonorust cooOIeCTB. DKOJOTUUECKUE CUCTEMBI.

CoobmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3um MeXIy
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OopraHu3mMamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrteMa (A.Jl. Tencnu). OyHKIMOHANIbHBIE OJIOKU
OpraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBHI, peIyleHThl. Tpoduueckue
ypoBHHU. Tpoduueckue nenu u cetu. AGuoTrudeckue 06J10Kku s3kocucteM. [1ouBbl 1 Wbl B
sKocucTeMax. KpyroBopoT BemIeCTB U MOTOK SHEPTUU B SKOCHUCTEME.

OcCHOBHBIE TIOKa3aTelu 3KOCHCTEMbl. bruomacca M mpoaykuus. DKOJOTHYECKUE
MUPaMUJIbl YUCETl, OMOMACChl U SHEPTUMU.

HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOUIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM U UX MPUYUHBL. AHTPOIIOT€HHbIC BO3JECHCTBUS HA CYKIIECCHUHU.
KnumakcHnoe coobmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOUIECTB.

[IpuponHbIE SKOCUCTEMBI.

AHTpOIIOTEHHBIE DKOCHUCTEMBL. ATrpodKocucTemMa. ArpoueHos. Pasmuums mMexnay
AHTPOTIOTCHHBIMU U PUPOTHBIMU SKOCUCTEMAMH.

VYpb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas diopa
u (ayna. CuHaHTponM3aiusi ropojckod QayHsl. buosornueckoe M X035SHCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
skocucTteMax. llepeHOC SHEprUM U BEUIECTB MEXAY CMEKHBIMH 3KOCHUCTEMAMH.
YcToHYnMBOCTh OPraHU3MOB, MOMYJSIUA U AKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICHCTBUIA.

MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHCTpanumu:

[ToptpeTt:A. /1. Tencau.

Tabmuibt u CXEMBI: «Ctpykrypa 97001 (S (k0 «JKocucTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHCTEMA XBOMHOTO Jecay, «DyHKIHOHAIbHbBIC
IpyNIbl OPraHu3MOB B 3KocUcTeMe», «KpyroBopoT BeliecTB B skocucteMey, «llenu
nutaHus  (macTOWIlHAsl, JETpUTHasA)», «DKOJIOTMYECKas MNHUpaMHuia  YUCe»,
«JKoJoruyeckas mnupampja OuoMacchl», «IKOJIIOTMYEcKas MupamMuia >SHEPrUN»,
«O6pazoBanne Oonotay, «llepBuuHas cykueccus», «BoccraHoBnenue neca mocie
noxapa», «JKocucTeMa o03epa», «ArponeHo3», «KpyroBopor BemecTB M MOTOK
SHEPTUHU B arporeHosey, «[Ipumepsr ypOboskocucTemy.

O6opynoBanue:repbapun pacTeHUH, KOJJICKIIMM HACEKOMBIX, dydena MNTHI] U
3Bepel, repOapuu KyJbTYPHBIX M JUKOPACTYIIUX PACTEHHUM, aKBapUyM KaK MOJIEJb
HKOCHUCTEMBI.

[Ipaktuueckas padora «3yyeHue u onrucanue ypO03KOCUCTEMBDY.

Jlabopatopnass pabota «M3yueHue paszHOOOpasus MEJIKHUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

OKCcKypcusi «IDKCKypcusi B TUNUYHBIA OMOreorieHo3 (B ayOpaBy, Oepe3Hsk,
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€JIbHUK, Ha CyXOJO0JIbHBIA WJIA MOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

Okckypeusi «IKCKypcHus B arpo’KOCUCTeMy (Ha ToJie WM B TEIIUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — rinobanbHas IKOCUCTEMA.

buochepa — oOmemnanerapHas oOosodka 3emiH, T/A€ CYIMIECTBYET — WIIH
CyIlleCTBOBaJia >KW3Hb. PaszBuTme mpencrtaBieHuii o Omochepe B Tpymax 3. 3rocca.
VYyenue B.U. Beprnanckoro o 6mocdepe. Obnactu O6mochepsr u e€ cocrta. JXKuBoe
BEIIECTBO OMOc(hepsl U €ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouochepsl Kak
ro0anbHOM H3KOcHCTeMBbl. JlnHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTEOXMMHUYECKHE LHUKIbI (Yriiepoaa, a3oTa). PUTMUYHOCTh sABICHUN B
ouocdepe.

3onanbHOCTH Ouochepsl. [TonsiTie 0o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJUCTBEHHBIE Jieca, CTENHU, CaBaHHBI, MyCTHIHH,
TPOMHUYECKHUE JIECA, BBICOKOTOPhs. Kimmar, pacTUTENbHBIA U dKUBOTHBI MHUpP OHOMOB
CyILH.

CtpykTypa ¥ (DyHKIIUS KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIHAlla U
onocdepHbIX PYHKITUH.

JemoHcTpanuu:

[Toptpetsr: B.W. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxembl: «l'eochepbl 3emnn», «KpyroBopoT azoTa B MPUPOIE»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor Kuciopoaa B HIPHUPOAEY,
«KpyroBopoT Boabl B mpupoe», «OcHOBHbIE OUOMBI cymny, «Knumarudeckue mosica
3emnu», «TyHapa», «Tailiray, «CMmemanubiii jec», «lIIUpOKOJUCTBEHHBIN JieCy,
«Crenby, «CaBannay, «ITycTbiHs», « Tpornuueckuii gecy.

O6opynoBanue:repOapuy pacTeHUM pa3HbIX OMOMOB, KOJIJICKIIUH >KUBOTHBIX.

Tema 11. UenoBek u okpyxaromias cpeaa.

DKOJIOTUYECKUE KPU3UCHI U UX MpUUUHBI. Bo3neiicTBue yeaoBeka Ha Ouochepy.
3arpsi3HEHHE BO3AYIIHOW cpenabl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM CpEIbl.
Oxpana BOIHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENIbHBIM M KUBOTHBIM Mup. Oxpana
PaCTUTENIBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl Ipupobl. KpacHsie
kauru. Ocobo oxpansieMmbie npupoanbie Tepputopun (OOIIT). boranuyeckue caapl u
300JI0TMYECKUE TTapKH.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJIBI.
PanmonansHoe NpUPOAOIOIB30BAHUE W COXPAHEHHWE OHOJOTHYECKOro pa3zHooOpasus
3emiu. OO1IME 3aKOHOMEPHOCTH TI00aNbHBIX 3KOJOTHYECKUX KpU3HCcOB. OcoOeHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC MOCIEICTBHUS.
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Pa3BuTre METO0B MOHUTOPHUHTA PA3BUTHSI OMMACHBIX TEXHOTEHHBIX MPOIECCOB.

JlemoHCTpanumu:

Tabmuubl U cxembl: «3arps3HeHUE aTMochepbl», «3arps3HeHHE THAPOCHEPH»,
«3arpsizHeHue mouBbl», «[lapHukoBBI 3PdekT», «Ocob0 oxpaHseMble MPUPOIHBIC
TeppuTopuny, «Moaenu yrnpapisieMOro MUPay.

O6opynoBanue:poTorpaduu  OXpaHIEMBIX pACTEHUH H KUBOTHBIX KpacHoi
kHuru Poccuiickonn @enepanuu, KpacHol KHUTH pernoHa.

Ilnanupyembie pe3yJibTATHI OCBOCHUA Y4e0OHOI0 NpeaMeTa
Jluunocmuule pezynomamoi

B cTpykType IMYHOCTHBIX PE3yJbTaTOB OCBOEHUSI IMPOTrpaMMbl MO OUOJIOTHH
BBIJICTICHBI CJEAYIONIUME COCTaBJISIIONIME: OCO3HAHHWE OOYYarOIUMUCS POCCUUCKOM
FPaXJaHCKOM MJICHTUYHOCTU — TOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HAIMYME MOTUBAIIMU K OOYy4YEHUIO OWOJIOTHH, 1IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPATUIMNA pPa3BUTUS OHOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh 151
CIIOCOOHOCTHOOYYAIOMIMXCS PYKOBOJICTBOBATHCSA B CBOCH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU  YCTAHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJOTUYECKOro OOpa3oBaHUs,
HaJlMuyue MPaBOCO3HAHMS IKOJIOTUYECKOW KYJIbTYphI, CIIOCOOHOCTH CTaBUTh LIEIA W
CTPOUTH JKU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHMS MPOTPaMMbl MO OMOJIOTHU JIOCTUTAIOTCS B
€IUHCTBE Yy4eOHOW ¢ BOCHUTATEIBHOM JACSATETLHOCTH B COOTBETCTBUU c
TPAAULIMOHHBIMU POCCUUCKAMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKHUMH U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, TPHUHATHIMM B OOIIECTBE TMPaBWIAMH W HOPMaMU
MOBEACHUS W CIIOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHUS, CaMOBOCIUTAHUS 151
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH MMO3ULIMHU JUYHOCTH, IATPUOTU3MA U YBAXKEHUS K
3aKOHY M TIPaBOINOPAJKY, YEJIOBEKY TpyJla M CTapuIeMy IOKOJEHUIO, B3aUMHOIO
YBOKCHUS, OCEPEKHOTO OTHOUIEHHUS K KYJbTYPHOMY HACJCAUI0 U TPagulUsiM
MHOTOHAIMOHAJIBHOTO Hapoga Poccuiickonn denepanuu, NPUPOAE U OKPYKAKOILIEH
cpene.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOTO mpeamera «buosorusy MOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYAIOMIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpUEHTALINH, MTO3UTHUBHBIX BHYTPEHHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KM3HEHHOTO OMbITa
U OMlbITa JEATEIbHOCTH B TIPOIECCE peaau3aldd OCHOBHBIX HaIpaBJICHUN
BOCHIUTATENBHOM JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU O0O0YyYaromerocs Kak akTUBHOTO U
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OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKOHA U
IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM ACSATENBHOCTU MPHU CO3JAHUU Y4EOHBIX
MIPOEKTOB, PEUICHNN YUY€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBHITOTHEHUN OMOJOTHUYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO MO3MITUIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATSH €€;

YMEHUE YYUTHIBATH B CBOUX JCHCTBUSAX HEOOXOAMUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOACH C pa3HbIMU YOEKIEHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLUAIBHBIM I0JIOKEHUEM;

TOTOBHOCThH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMIOJHEHUS YUEOHBIX,
MO3HABATEIbHBIX U UCCIENOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIECHHSI K MHEHHIO
ONIMOHEHTOB MPHU 00CYXKJIEHUU CIIOPHBIX BOMIPOCOB OUOJOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JESATEIBHOCTH;

2) MaTpUOTHYECKOTO BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUMCKON Tpa)KJaHCKOMW HIEHTUYHOCTU, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHou, ropnoctu 3a
CBOM Kpal, cBOW PoauHy, CBOM S3BIK W KYJIbTYpy, HPOIUIOE W HACTOSIIEE
MHOTOHAllMOHAJbHOIro Hapoaa Poccnu;

LIECHHOCTHOE OTHOIICHUE K MPHUPOJHOMY HACICIUI0 W TMaMSTHHKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIIOCOOHOCTH OIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBIICHUE U PA3BUTHE
OMoNOTUH, TOHUMAHUS 3HAYEHHS] OWMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPObI, B JKU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIEeCTBa;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K ChykeHuio u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHHE JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTENM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAAULMSAMHU
HaponoB Poccuu;

4) 5CTETUYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs AICTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;
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MOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHSA JKUBOW MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HBIX BHJAX MCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH KAUECTBA TBOPUECKOM JINYHOCTH;

5) bu3HYECKOro BOCIIUTAHUS:

NOHMMAaHHE M peau3alus 37J0pOBOr0 M 0e30MacHOro o0pasa >KU3HHU (30pOBOE
nuTaHue, COONIOICHNE TUTHEHHYECKUX IMPaBWJI U HOPM, COaJaHCHPOBAHHBIA PEXKHUM
3aHATUN U OTHbIXa, peryisipHas (u3nueckas aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3WYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

NOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUIYAIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOTO
NOBEACHUS B CUTYALMX, YTPOKAIOIINX 310POBBIO U )KU3HU JTHOIEH;

OCO3HAHHWE TMOCIEACTBUM W HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOseHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTb K AaKTHUBHOM JEATEIBHOCTH TEXHOJOTWYECKOM U COLMAJIBHOU
HaNpaBJIE€HHOCTH, CHOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATb M CaMOCTOSITENIBHO
BBIIIOJIHATH TAKYIO JIE€ATEIIbHOCTD;

UHTEpPEC K pa3NIM4YHbIM cdepaMm NpodhecCHOHATBbHON NEATEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynyiied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HECHHbIC TIJIaHbL;

TOTOBHOCTh M CLIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HHU,;

7) 9KOJIOTHYECKOTO BOCITHUTAHHS:

HKOJIOTUYECKU 1€JIeCO00pa3HOE OTHOUIEHHE K MPUPOJie KaK MCTOYHHMKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAaHMS;

MOBBIIICHUE YPOBHSA  DKOJIOTMUECKOW  KyJNbTYphl: MPUOOpPETEHUE  ONBITA
MJIAHUPOBAHMS MTOCTYNKOB U OLIEHKM MX BO3MOKHBIX MOCJEICTBUM AJI OKPYXKarolen
Cpelbl;

OCO3HaHUE TIJIOOATFHOTO XapaKTepa HSKOJOTHYECKHMX MpoldjeM U MyTed Hx
peLieHus;

CHOCOOHOCTH UCHOJIB30BaTh MPHOOPETaEMble MPU U3YUCHUH OMOJIOTHH 3HAHUS U
YMEHHMSI PU PELIEHUH NMPoOJIeM, CBSI3aHHBIX C PAallMOHAJIBHBIM MPUPOIOIOIb30BAHUEM
(cobnronenue mpaBuil TOBEACHUS B MPUPOJE, HAMPABIECHHBIX HAa COXPaHEHHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEINpUATHE IEHUCTBUN, NMPUHOCALIUX BpEI OKPYKAIOLIEH NPUPOIHOU
cpene, YMEHHE MpPOTHO3MPOBaTh HEOMArONPUSTHBIE HSKOJIOTMYECKUE MOCIEACTBHS
MPEANPUHUMAEMBIX IEUCTBUM U IIPENOTBPAILATh UX;

HaJIM4YHUE PA3BUTOTO SKOJOTMYECKOIO MBILUICHUS, JKOJIOTMYECKON KyJIbTYpHI,
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OTbITA JEATETHPHOCTH SKOJOTUYECKOW HAIMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B IO3HABAaTEJIbHOM, KOMMYHUKATUBHON M COIMAJIBLHOM MpaKTUKE, TOTOBHOCTU K
YYaCTUIO B MPAKTUYECKOU NIEATETbHOCTH 3KOJIOTMUECKON HAIIPaBJICHHOCTH;

8) LIEeHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHPOBO33PCHHs, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOW NPAKTHUKHA, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YWTATEIBCKOHW KYyJIBTYpPhl KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMaHuEe crhenupuKy OWOJIOTMM KaK HayKd, OCO3HaHusi €€ poJid B
GbOopMHUpPOBAHMK  PAIMOHAIILHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUHU  IIEJIIOCTHOTO
MpeAcTaBiIeHusT 00 OKpY)KaroIeM MHpE KaK O CIWHCTBE NPHPOABI, YEIOBEKa M
oOmiecTBa, B TO3HAHWW NPHPOAHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPpoOJIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIEHHOCT, B 3HAYUMOCTH OHOJIOTHH JIJII COBPEMEHHOW ITUBUJIH3AIINH:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA,
MOKCKa IyTeHd BBIXOJA U3 TIOOATBHBIX JKOJOTHYECKUX MpoOJIeM U oOecredeHus
nmepexoqa K YCTOMYMBOMY Pa3BUTHIO, PAMOHAILHOMY HCIOIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTMYECKUX 3HAHWK B IEJISIX TIOBBIICHUS
o01Ie KyJIbTyphbl, €CTECTBEHHO-HAYYHOH TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTu
(GYHKIIMOHATBHOM TPAMOTHOCTH OOydaromuxcs, GOpMHPYEMON TMpPU  HU3YYCHHUH
OHoJIorNy;

MOHUMAHUE CYIIHOCTH METOJOB TO3HAHUA, HCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HMCTOJB30BaTh MOJMydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SIBJICHHM OKPYKAIOIIEr0 MUpPAa W TMPOWCXOASAIMX B HEM M3MCHCHHH, YMCHHE JICNIaTh
000CHOBaHHBIC 3aKIIOYEHUS HA OCHOBE HAyUYHBIX (DAKTOB M MMEIOIIMXCS JAaHHBIX C
TEJTBIO TTOJTYYCHHS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENILHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JIEATebHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MIPOEKTHYIO M MCCIICIOBATEIBCKYIO JEATEILHOCTh HHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTP K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHHWIO, K AaKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHMH 10 OWOJOTUH B
COOTBETCTBHH C JKU3HCHHBIMH ITOTPEOHOCTSIMHU.

B mporecce mocTHKEHUST JTUYHOCTHBIX PE3YJIHTATOB OCBOCHUS O0YYAIOIIUMUCS
MPOTpaMMBbl  CPEHET0 00Mmero o0pa3oBaHus y OOYYAIOMIMXCS COBEPIICHCTBYETCS
OMOITMOHAIIBHBIN MHTEIUIEKT, MPEATOIATAOIINN COPMUPOBAHHOCTH:

32



CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTH TMOHUMAaTh CBOE 3MOIMOHATHHOE
COCTOSIHUE, BUJIETh HAMPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIIMOHAIBLHOM C(ephl, ObITH
yBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTpPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBECHHE, CIIOCOOHOCTh aalTUPOBATHCS K YMOITMOHATBHBIM
M3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONMICH CTPEMIJICHHE K JOCTHKEHHUIO IETU W
yCcrmexy, ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHE JIEUCTBOBAaTh, HCXOJS W3 CBOUX
BO3MOKHOCTECH;

AOMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TPHU OCYIIECTBICHUM KOMMYHHUKAIIUU, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISATH MHTEPEC U pa3perniaTh KOHMIUKTHL.

Memanpeomemmuvie pe3yromamol

MertanpenMeTHble pe3ysbTaThl OCBOCHUS ydeOHoro rmnpeamera «buonorusy»
BKJIIOYAIOT:  3HAUYMMble i1 (QOPMUPOBAHUS  MHUPOBO33PEHHUS  O0YYAIOUIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE TMOHSATUS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KApTHHBI MHpa U CHENU(UKy METOIOB  IO3HAHUSA,
HCIIONIb3YeMBbIX B €CTECTBCHHBIX HaykaxX (BEIIECTBO, SHEPIHs, SBICHHE, IPOIECC,
CHUCTEeMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCTIeIOBaHNe, HAOIOICHNEe, W3MEPECHHE, SKCIEPUMEHT W JPYTHEC), YHHBEPCAIbHBIE
yuyeOHble  JecTBUS  (TO3HABATENbHbIE, KOMMYHHKATHUBHBIC,  PETYJIATHBHBIC),
obecrnieunBaromye (GopmupoBanre (YHKIIMOHATLHON TPAMOTHOCTH U COLMAIBHOMN
KOMITETEHIIUU O0YYaIOIIUXCs; CIMTIOCOOHOCTh OOYYarOIIUXCsl MCMOJIb30BaTh OCBOCHHBIE
MEXAUCIUTUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHWS W YHUBEpPCaJIbHbIC Y4YcOHbBIC
JNEUCTBHUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

B pe3ynbrate uzydeHusi OMOJOTHM HAa YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUsl Y
oOyuatomierocs OyayT cpOpMHUPOBaHBI TO3HABATEIbHBIE YHUBEpPCAJIbHBIC YUYCOHBIC
JIEUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YYEOHBIEC MACHCTBUS, PETYJISATUBHBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUS, COBMECTHAS CSITEIHBHOCTb.

MeranpenMeTHble pe3yiabTaThl OCBOCHUS TMPOTPAMMbI  CPEIHEro oOIIero
00pa3oBaHUsI TIOJDKHBI OTPAXkKaTh:

OBnascHNE YHUBEPCATHLHBIMU YU4SOHBIMH ITO3HABATEIIBHBIMH JICHCTBUSIMHU:

1) 6a30BbIC JTOTHYECKHE ICHCTBUS:

CaMOCTOATEILHO (hOPMYIUPOBATH M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananmuza, cuHTe3a, CpaBHEHUS, Kiaccu(UKAIMKM, 000OIIEHHUs), PaCKPBIBATh CMBICI
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OMOJIOTUYECKHUX TIOHATHN (BBIIEIATHh UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBS3U
C IPYTUMH MOHATUSIMH);

ONpEeNeNsATh UEeNH JIeITeIbHOCTH, 3ajaBas [apaMeTpbl HM KPUTEPUH HX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIONIb30BaTh OMOJIOTUYECKUE TOHATHS AN OOBsICHEHHS (DAKTOB M SBICHUIA
KUBOU IPUPOJIBL;

CTPOUTD JIOTUYECKUE PACCYX ACHUS (MHIYKTHUBHBIC, IETYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPHUBACMBIX SIBICHHSX,
(GOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MOJICIBHBIE CPEJCTBA JIsl NPENICTABICHUS CYHIECTBEHHBIX
CBS3EH M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHUBOPECUUIN
Pa3HOTO POJIa, BEIIBIICHHBIX B PA3IUIHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeiBaTh IJIaH pEHICHUS MPOOJIeMbl C YYETOM aHaM3a HMMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSTEIBHOCTH, OIICHMBATh COOTBETCTBHE PE3yJIHTATOB
IEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACATEIbHOCTH;

KOOPJIMHUPOBATh U BBITIOJIHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEHICHUH KU3HEHHBIX TPOOIIeM;

2) 0a30BBIC UCCIIEAOBATEILCKUE ICHCTBHYSL:

BJIQ/ICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIBCKON M TMPOEKTHON eATEIhbHOCTH,
HABBIKAMU pa3pelieHus mpodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTETHHOMY
MOWCKY METOJOB PEIICHUs] MPAKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3JIMYHBIX METOJIOB
MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHbBIE BUBI JACATEIHHOCTU MO MOJIYYEHHUIO HOBOTO 3HAHMSI,
€ro MHTEepIpeTauu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUCOHBIX CUTYAIUSAX, B TOM
YHCIIe TIPY CO3aHUU YUYEOHBIX U COIMATLHBIX MPOEKTOB,

dbopMHpOBaTh HAYYHBIM THIT MBIIUICHUS, BIIQJETh HAYYHOH TEPMHUHOJOTHUECH,
KJTFOUEBBIMU TTOHATUSAMU U METOJ/IaMH,

CTaBUTh MW (opMyIuMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIHHOU
NESTETPHOCTU U KU3HECHHBIX CUTYAIUAX;

BBISIBIIATH  MIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh  3a/1ady,
BBIJIBUTATh THUIIOTE3Y €€ pEelIeHUs], HaXOIUTh apryMEHTHI JUIsl JI0Ka3aTeIhCTBA CBOUX
YTBEPIKICHUH, 33]1aBaTh IMapaMeTPhl U KPUTESPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYyUYEHHBIC B XOJ€ PEIICHUS 3aJaddl pe3yIbTaThl, KpUTHUECKU
OIICHMBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIATh IEJICHANIPABICHHBIM TMOUCK TMepeHoca CPEeACTB U CHOCOOOB
JEUCTBUS B MPOPECCUOHATBHYIO CPELLY;
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yMETh NEPEHOCUTh 3HAHHUS B TIO3HABATEIBHYIO W MPAKTUYECKYIO OOJACTH
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjiaraTb OpPUTHMHAIbHBIE TOJIXOJbI MU PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS;

3) pabora ¢ uHpopMaIueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HHQPOpMAIMH (TEKCTe Y4eOHOTO
nocoOus,  Hay4YHO-NIOMYJSIPHOM  JIUTepaType, OHOJOTHYECKHX  CJOBapsX U
CIIpaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHeTe), aHamu3upOBaTh
uH(GOPMAIUIO PA3IUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH €&
JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynmupoBaTh 3ampoCchl U MPUMEHSATH PA3NUYHBIE METONBI MPHU TIOUCKE U
oTOOpe Onosiornyeckor nHPopmaruu, He0OXOAUMOM ISl BHITIOTHEHUS YYEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUA  WH(GOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYpYy AaKTHBHOTO WCIOJB30BAHUSA DPA3NTUUHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpATh ONTUMAJIbHYIO dbopMy  mpencTaBICHUS
ouonoruueckor mHbopmanuu (cxembl, rpaduKu, TUarpaMMmbl, TaOJIUIBI, PUCYHKUA U
Apyroe);

UCITIOJIb30BaTh HAYYHBIN S3bIK B KAUE€CTBE CPEJCTBA MPU paboTe ¢ OMOJIOTUYECKON
uHpOpMalMel: MPUMEHATh XUMHUYECKHe, PU3NYECKMe M MaTeMaTHYeCKHUEe 3HAKU W
CHUMBOIJIBI, bopmybl, ab0peBHaTypy, = HOMEHKJATypy,  HCIOJb30BaThb U
peoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

BJIa/IETh HaBBbIKAMU pAcHO3HaBaHMS W 3allUThl MHPOpMaLMU, UH(POPMALIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBajieHue YHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU JICHCTBUSIMU:

1) obmieHue:

OCYIIECTBISITh KOMMYHUKAILIUU BO BCEX cepax >KU3HU, aKTUBHO y4acTBOBATh B
JMAJIOTe WA JUCKYCCHH TI0 CYIIECTBY 00CYKAaeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJCHHS OTHOCHTENIbHO BBIMOJHEHHUS TpeiaraeMod  3a1ayi,
YUUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3MUIMM APYTUX YYACTHUKOB JHAJIOTa WU
JUCKYCCHH);

pacro3HaBaTh HeBepOajdbHbIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYCHHE
COLIMATIFHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIWKTHBIX CHUTYyallUud, yMETb
CMSITYaTh KOH(JIUKTHI M BECTU MIEPETOBOPHIL;

BJIQJICTh PA3IMYHBIMH CHOCOO0aMM OOINEHUS W B3aUMOJICHCTBUS, MOHMMATH
HaAMEPEHHUs APYTUX JIOACH, MPOSBISATh YBAKHUTEIbHOE OTHOILIEHHE K COOECETHUKY U B
KOPPEKTHOI (popme POopMyTupOBATH CBOH BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO U3JAraTb CBOIO TOUYKY 3pEHHUS C HCIOJIb30BAaHHEM
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A3BIKOBBIX CPEJICTB;

2) COBMECTHAsI JCATEIBHOCTD:

NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM ¥ WHIUBHUAYaTbHOU
paboThl MPU pelIeHUH OUOJOTHYECKON MpoOJieMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTH
MPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS NPU PELICHUH Y4eOHOI 3a1a4u;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUH € Y4ETOM O0OIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh eI  COBMECTHOM  JIEATENbHOCTH,  OPraHU3OBBIBaTh U
KOOPJIMHUPOBATh JEHCTBUA MO €€ JAOCTHKEHHUIO: COCTaBIATh IUTAaH JCHCTBUM,
pacupenensiaTb poju C Y4ETOM MHEHHMM YYacTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa W Ka)X/JOTO YJaCTHHKA KOMaHIbI B OOIIHI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIUA HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYILECTBIIATh O3UTUBHOE CTPATErMUECKOE MIOBE/ICHUE B PA3IMUHbIX CUTYaLUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYISITUBHBIMU JIEHCTBUSIMHU:

1) camoopranuzanus:

UCTIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS ISl BBISIBIICHUS TPOOJIEM U UX PEIICHUs B
KU3HCHHBIX M YICOHBIX CUTYAIIHSX;

BBIOMpaTh HA OCHOBE OMOJOTHYECKUX 3HAHH IIEJIEBBIC U CMBICIOBBIE YCTAHOBKU
B CBOMX JICWCTBUAX U MOCTYIKAaxX MO OTHOILEHUIO K KUBOW MPUPOJE, CBOEMY 3/10POBbIO
1 3710POBbIO OKPY’KaIOIIUX;

CaMOCTOSITENIbHO ~ OCYILIECTBIIATh I103HABATEIbHYIO JEATEIbHOCTh, BBIABIATH
npoOiemMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aa4l B 00pa30BaTEIbHOMN
JESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

CaMOCTOSITENTFHO COCTABJIATH IJIaH PEHICHHs] MPOOJIeMbl C YYETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacHIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIM;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CI0c00CTBOBATh (DOPMHUPOBAHUIO U MPOSBICHUIO IMIMPOKOM IPYIUIIMU B PA3HBIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TMOBBIIIATh CBOW 0O0pa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTD,
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OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJICTh HABBIKAMH MO3HABATEIBLHON PEQIIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHWH, UCIOJIb30BaTh
puéMbI pedISKCUH JJISI OLICHKU CUTYalluH, BLIOOpA BEPHOTO PEIICHNS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NpUHUMAaTh MOTHBBI H apryMEHTBhl JAPYrMX TMpPU aHaJIU3€ pe3yJIbTaTOB
JIeSITEIbHOCTH;

3) npuUHATHUSA ceOs U IPYTUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apPryMEHTBHl JPYyTHX TMPHU aHAJIU3E PE3yJIbTATOB
JIeSITEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIUHU JPYTOTO YEIOBEKA.

Ilpeomemmuvbie pezynomamol

[IpenMeTHbIE  pE3ylbTaThl OCBOCHHUSI  COJEpKaHMS  y4yeOHOro ImpeaMera
«buonorus» Ha yriny0a€HHOM ypOBHE OpHMEHTHPOBaAHBI Ha obecriedeHue MpopuILHOTO
o0yueHus oOydaronuxcst ouosioruu. OHU BKIIIOYAIOT: crienuduueckue s OHoJIoruu
Hay4YHbIC 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBHI 1O OCBOCHHIO, MHTEPIIPETAllMM U
MpeoOpa30BaHUI0 3HAHUM, BUJBI JCSATEIBHOCTH IO MOJYYCHUIO HOBBIX 3HAHUW U HX
MIPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX, a TAKXKE B PEAJbHBIX >KMU3HCHHBIX CHUTYaIIMSX.
[IpenMeTHbIe pe3yabTaThl MPEACTABICHBI IO TOJAM U3yUYCHUSI.

[IpeameTHble pe3ynbTaThl OCBOEHUs y4yeOHoro mnpeamera «buonorus» B 10
KJIacCe JOJLKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, B MO3HAHUW 3aKOHOB
IPUPOJIBI M PEIICHUU IPOOJIEeM PAIMOHAIBHOTO IPUPOJIONOIB30BAHUSA, O BKIIAJIC
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTUH,

BJlIaJICHUE  CHUCTEMOM  OHMOJOTMYECKHMX  3HAHHWMH, KOTOpasi ~ BKJIIOYAET:
OCHOBOTIOJIAralOIINE OMOJIOTUYECKUE TEPMUHBI M TIOHATHS (KU3HB, KJIETKA, OPTaHU3M,
MeTaboJIn3M, TOMEOCTa3, CaMOPETYJISINsI, CaMOBOCITPOU3BEICHNE, HACICICTBEHHOCTD,
M3MEHYHUBOCTh, POCT M pa3BUTHE), OHMOJOTHMYECKHE TeOpHH (KJIETOYHAs TEOPHS
T. [lIBanna, M. lllnennena, P. BupxoBa, XpomMocOMHas TE€OpHsl HACJIEICTBEHHOCTH
T. Moprana), yaenns (H./. BaBunoBa — o 1ieHTpax MHOTO0Opa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX pPAacTEHUM), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJIEHUS,
paciieryieHusi, 4UCTOThl ~ TaMeT, He3aBUCHUMOTO  HaciemoBaHust [. Mennens,
TOMOJIOTHYECKUX PSAJIOB B HacliecTBeHHON n3MenunBocty H.M. BaBuiioBa), mpuHITUTIBI
(KOMILIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOr'O T[O3HAHUS, WCMOJIb3yeMbIX B
OMOJIOTUYECKNX  HCCIEJOBAHUSX  JKUBBIX  OOBEKTOB  (ONMHUCaHWE, HW3MEpPCHHE,
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HaOIII0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT W
AYKapUOT, OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIe OaKTepui,
rpubOB, pacTeHUH, >XKHUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTraHOB W CHCTEM OPTaHOB
pacTeHMid, KMUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOININX B
OpraHM3Max pacTeHHH, >KUBOTHBIX U YEJOBEKa, OMOJOTHYECKHUX IPOILIECCOB: OOMEHa
BellecTB (MeTaboNM3M), TpeBpallleHusi SHEPruu, OpoXKeHHs, aBTOTPO(GHOrO o
reTepoTpoPHOrO TUIIOB MNUTaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHe3a, 5SMOpHOTreHe3a, TOCTAIMOPHOHAILHOTO  PAa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUIYAILHOTO pa3BUTHA OpraHm3Ma (OHTOTCHE3a), B3aMMOJICHCTBHS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXJy OpPraHOWJIAaMHU KJIETKH H UX
GYHKIIUSIMH, CTPOSHUEM KIIETOK Pa3HBIX TKAaHEH M UX QYHKIUSIMH, MEXITYy OpTaHaMU |
CHUCTEMaMH OPTaHOB y PACTCHHH, KUBOTHBIX W YEJIOBEKAa W HMX (PYHKIUIMH, MEKITY
CHUCTEMaMH OPTaHOB M MX (PYHKIMSIMH, MEXIy dTallaMu OOMEHa BEIIECTB, ATAallaMU
KJIETOYHOTO IUKJA M >KU3HEHHBIX IIMKJIOB OPraHu3MOB, dTallaMd SMOPHUOHAIHLHOTO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (EHOTUIIOM U (paKkTOpaMu cpeabl OOUTAHMUS;

YMEHUE BBISIBIISATh OTJIMUUTENbHBIC MPU3HAKUA >KUBBIX CHCTEM, B TOM YHCJE
pacTeHUid, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJIs JOKa3aTelIbCTBa POJICTBA OPraHU3MOB pPAa3HBIX
CUCTEMATHYCCKUX TPYIIIT;

yMEHUE pellaTh OWOJIOTMUECKHE 3a7a4M, BBISBIATH MPUUYNHHO-CIICICTBEHHbIE
CBSI3U MEXKJY HCCIEIyeMbIMH OHOJOTUYECKUMH TPOLIECCAaMU M SIBICHUSIMH, JeNaTh
BBIBOJIBI M MPOTHO3BI HA OCHOBAHUH MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBITIOJIHATH JIA00OPATOPHBIC U MPAKTHUYECKUE PAOOTHI, COOMIOAATHIIPABIIIA
pu padboTe ¢ ydeOHBIM U JJaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJBUTATh THITIOTE3bI, IPOBEPATH X IKCIIEPUMEHTATLHBIMHU CPEICTBAMH,
dopMynupys 1EeTh UCCICNOBAHUS, aHAIM3UPOBATh MOJNyUYEHHBIC PE3ybTaThl U JENaTh
BBIBOJIBL;

YyMEHUE Y4YacTBOBAaTh B YYEOHO-MCCIEAOBATENbCKOW paboTe 1o OuoIoruw,
DKOJOTUU M MEIUIIMHE, MPOBOJMMON Ha 0a3e MIIKOJIBHBIX HAyYHBIX OOIIECTB, U
MyOJIMYHO MPEACTABIIAThH MOJyUYCHHBIE Pe3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATh dTHYECKHE aCMEKThl COBPEMEHHBIX MCCIIEOBAaHUI B 00JIaCTH
OWonoruM W MEIWIUHBI  (KJIOHUPOBAaHHWE, WCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
HampaBlIeHHOE U3MEHEHNE TeHOMA U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccrnoHalIbHOIM
JESTENIbHOCTY B 00JacTh OWOJOTHHM, MEAMIMHBI, OWMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIyOJsTh MO3HABaTENIbHBIH
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MHTEpPEC, HaNpaBlICHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH mHpodeccuu u
OpOJOJDKEHHE  OMOJIOTMYecKoro  oOpa3oBaHMsl B OpPraHM3alUsAX  CPEAHEro
po(ecCHOHaTBLHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» B 11
KJIacCe JOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUH O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHUHM 3aKOHOB TMPHUPOABl U PEUICHUH 3KOJOTUYECKUX MPOOJIeM YeloBEYEeCTBa, a
TaKXe B PEUICHUWH BOIMPOCOB PAIMOHAIBHOTO IPUPOJOIOJIB30BAHUSA, U B
(GbopMHpPOBaHMHU 1IEHHOCTHOTO OTHOIIEHHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE
POCCHUICKHUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHUE BIAJETh CUCTEMON OHMOJIOTMUECKMX 3HAHHMM, KOTOpas BKIIOYAET
onpeaeneHusl U NOHUMaHUE CYITHOCTH OCHOBOIIOJIAralOIIUX OUOJIOTMYECKUX TEPMUHOB
U NOHATUH (BUJ, dKOcUcTeMa, Ouocdepa), OMONOrMUYECKUE TEOpHUH (SBOJIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTHYECKasd Teopus 3Bostonuu), yuenus (A.H. CesepuoBa — o
nyTsSX | HampasieHusx sBomonuu, B.W. Bepnamckoro — o Ouocdepe), 3aKoHbI
(renetuueckoro pasHoBecusi J[. Xapau u B. BaitnOepra, 3apojplllieBOro cxojcTBa
K.M. bapa), npaBuna (munumyma lO. JIuGuxa, 3K0JIOrM4ecKO MUPAMUIbl SHEPTHH),
runotesbl (runore3a «mupa PHK» V. 'unbepTa);

YMEHUE BJIAJIETh OCHOBHBIMH METOJIaMH HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMBIMU B
OMOJIOTUYECKHUX UCCIEAOBAHUSX KUBBIX OOBEKTOB M 3KOCUCTEM (OIMUCAaHUE, U3MEPEHHE,
HaOJIOJICHUE, JKCIEPUMEHT), CIOCOOAMHM BBISABJICHUS M OLEHKU aHTPOIMOTEHHBIX
W3MEHECHUH B IIPUPO/IE;

YMEHHE BBIIETAThH CYILIECTBEHHbIE IPU3HAKHU: BUIOB, OMOT€O1I€HO30B, SKOCUCTEM
U Ounocdepbl, CTAOMIM3UPYIOUIETO, IBMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO
oTOopa, auIONaTpPUYEeCKOr0 U CHUMIATPUUYECKOTO0 BHUI000pa30BaHUs, BIMSIHUA
JBYKYIIUX CHJI ABOJIIOIIMM HA T€HO(OH MOMYJISALHUH, IPUCTIOCOOIEHHOCTH OPTaHU3MOB
K cpene oOWTaHus, YepeloBaHUsl HAMPABICHUN 3BOJIOLMH, KPYrOBOPOTa BEILIECTB U
MOTOKA HEPTUH B DKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXKIYy IpOLECCAMU  IBOJIIOLMH,
JIBIDKYIIMMH CHJIAaMH  QHTPOIIOT€HE3a, KOMIIOHEHTAMHM pa3IMYHbIX JKOCUCTEM H
MPUCTIOCOOTICHUSIMH K HUM OPTaHU3MOB;

yYMEHHE BBISIBJISITh OTJINYUTEIIbHbBIC MIPU3HAKH KHUBBIX CUCTEM,
IPUCIOCOOJICHHOCTh BHJAOB K cpefe OoOuTaHus, aOMOTHYECKMX M OHOTUYECKHX
KOMITOHEHTOB 9KOCHCTEM, B3aMMOCBSI3€ OpraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX
M3MEHECHUHN B JKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIME  apryMEHTBl, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY [UISl JIOKa3aTeIbCTBAa POJCTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYMI, B3aUMOCBA3M OPraHU3MOB U CpeIbl OOUTAHMsS, €IMHCTBA
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YeJIOBEYECKMX pac, HEOOXOJAMMOCTH COXPAHECHHS MHOT000pasus BHJIOB U SKOCHUCTEM
KaK YCJIOBHUS COCYIISCTBOBAHUS ITPUPOJIBI M YEIIOBCUECTBA,

YMEHHUE peIIaTh OHOJIOTMYECKHE 3aJa4M, BBISBISTH MPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY MCCICIyCeMBbIMH OMOJOTHYSCKHMH IIPOLIECCAMH M SIBIICHUSMH, JIeJIaTh
BBIBOJIBI W IIPOTHO3BI HA OCHOBAHHH ITOJTyUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIITOJIHATD JJAOOPATOPHBIE ¥ IPAKTHYSCKHUE PabOThI, COOI0IaThIIPaBHIIA
pHu paboTe ¢ YIeOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, IIPOBEPITHh X IKCIIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys [eNIb UCCIICIOBAHUS, aHAIM3UPOBATh IOJyYCHHBIC PE3yJIbTaThl U JEIaTh
BBIBOJIBL;

YMECHHE Yy4YacTBOBaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe 1Mo OHOJIoTHH,
OKOJIOTHH W MEIUIIMHE, IMPOBOAMMON Ha 0a3e INKOJIBHBIX HAyYHBIX OOINECTB, M
yOJIMYHO MPEACTABIIATE OJYyYEHHBIC PE3Y/IbTaThl HAa YICHHUSCKUX KOH(PEPEHIUX;

YMEHHE OICHUBAThH TUIIOTE3bI U TCOPUHU O MPOUCXOXKICHUU KU3HH, YEJIOBEKa H
YeJIOBEYECKMX pac, O IMpPHYMHAX, TIOCICICTBUAX MW CIOco0aX MpeaOoTBPAIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIICCTBJIATh OCO3HAHHBIM BBIOOpP Oyaymield mpodeccnoHaTbHOMI
JCSATCIIFHOCTH B 00JAcCTH OWOJIOTHMH, 3KOJOTHH, MPUPOAOIOIG30BAHUS, MEIHUIIUHEI,
OMOTEXHOJIOTMH, IICHXOJIOTHH, BETCPUHAPHH, CEJIBCKOTO XO3SMCTBA, IHUIICBOU
MPOMBIIIJICHHOCTH,  YIIyOJIsSTh TO3HABATEIbHBIM HWHTEPEC, HAmpaBJICHHBIA  Ha
OCO3HaHHBIA BBHIOOP COOTBETCTBYIOIICH MPodeccuu M MPOIOJIKCHHE OHOJOTHYECKOrO
oOpa3oBaHUs B OpraHM3alysaX CpeaHero mpodeCCHOHATBLHOTO W BBICIIETO
oOpa3oBaHUs.
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