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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorusi) Ha
ypOBHE cpeaHero ooOiiero oopasoBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoannu B Poccuiickoit deaepanuny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (eepaabHoi pabouei mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM K3 KOMIIOHEHTOB MpeAMETHOW oOnactu «EcTecTBEHHO-
HayuyHble mpeaMers». CormacHo monoxeHusm OI'OC COO mpodunbHbIE
y4eOHbIE TpPeIMEeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennnanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
OpU3BAHbBl O0ECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o01IKM, cpeTHUM MPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTUX Y4YeOHBIX TMPEJAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHNue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1ay, CBS3aHHBIX C MpoQopueHTalueld O00y4aroluXCcsi U CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIHUIMHON, SKOJIOTUEHN, ICUXOJIOTUEHN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHomMy mpeamery "buonorus" naér mpeacrtaBieHHE O
Henu M 3ajadax u3ydeHusi yuyeOHoro mnpenmera «buonmorus» Ha yriyOn€éHHOM
YPOBHE, ompeaesieT o0s3aTenbHoe (MHBAapUaHTHOE) TPEAMETHOE COACPIKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3fesaM MW TeMaM, paclpeiesieHue 10 Kjaccam,
PEKOMEHIYET MOCIEAOBATENIbHOCTh HM3YyYEHHs Y4YEOHOro MaTrepuajla ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro Tmpolecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuwaromuxcs. B mnporpamme mno Ouoioruu
peanu3oBaH MNPUHLMI MPEEMCTBEHHOCTH C HW3Y4Y€HUEM OMOJOTMHM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarogapss 4eMy MOpOCMaTpUBAETCSA
HANPaBJICHHOCTh HA  MOCJEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEICTABICHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme no OHOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorus» B peanmmszanuu  TpeboBanmit DPI'OC COO k mMIaHUPYEMbBIM
JUYHOCTHBIM, METANpeJAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JI€SATEIbHOCTH
0o0yyaromuxcsi MO0 OCBOCHUIO COJIEpkKaHUSI OHOJOTMYECKOro 0o0pa3oBaHUsl Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciidperre U yriayOsjeHue 3HaHMM O0ydYaroIMXcs O JKMBOM IPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTUU M OHOJOTUU Pa3BUTHA,
TE€HETUKHU, CEIEKINU, OMOTEXHOJIOTHH, SBOIIOLUOHHOIO YYEHUS U SKOJIOTUH.

Nzydyenne yueOHOoro mnpeamera «buomorus» Ha yriayOneHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLEMY MOTYyYEHHUIO
Ouojornyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro 00pa3zoBanusa. OCHOBY €ro coaepkaHusi COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHbIX TPU  HU3YYEHUU  OOyYAIOIIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTUHA Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOJNYYarOT pa3BUTHE. Tak,
pacimIMpeHbl U YriayOJjeHbl OHOJOTHYECKHE 3HAaHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpraHuU3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOIb30BAaTh KaK OPHUEHTHUPHI IS MOCIEIYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYEHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKU, XUMHUH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpammel o yuyeOHomy npeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIIOLUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3alliy, HBOJIIOIUU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHusi OHMOJIOTMYECKOro pa3HooOpasus miaHeTel. Tak, B 10 kiacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OUOJIOTMH Pa3BUTHUS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTUU M CUHTETHUECKON
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXCs MO OOTaHWKE, 300JI0THUH,
aHaromuu, Qusnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI 3KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorus» mpuszBaH  00ecleUUTh  OCBOCHHUE
0o0y4JaronmmMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHIIUIIOB U MPABUI,
JIeXKAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTSX KIETKH, OpPraHu3Ma, MOMyJIsLuH,
OHMOLIEH03a, SKOCUCTEMBI, O BBIAAIONIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAIHBIX acClleKTax OMOJIOTHYecKuX 3HaHuM. Jlis
pa3BUTHS M TOJJIEPKaHUS HMHTEepeca OOydaromMXcsd K OHOJOTMM HapsiAy co
3HAYUTETBHBIM 00BEMOM TEOPETHUUYECKOr0 MaTepuaa B COJAEPKAHUM MPOrPaMMbl
0 OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOjacTu OWOJIOTHH, BKJIAAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YyU€HBIX B PELLICHUE BaXKHEUIINX OMOJIOTMYECKUX U 3KOJOTUYECKUX MTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOinEéHHOM ypoBHE —
OBJIaJICHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIHMOHAIBHOU
OpraHu3allud KUBBIX CHCTEM pa3HOTO paHra u MNpUOOpEeTEeHHWE YMEHUU
UCTIONB30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpEca K OMPECIEHHON o0nacTu
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOTO 3aBEeICHHUS JIJIsl TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusl.

JoctwxkeHue uenu wu3ydyeHuss yuyeOHoro nmnpeamera «buonorus» Ha
yIiyOJI€HHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWUOJOTHYECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOy, BUJ, OMOTeoleH03, Ornocdepa); 0 BBIAAIOIMIUXCA OTKPBITUSIX
Y COBPEMEHHBIX MCCJICIOBAHUIX B OMOJIOTHH;

O3HAKOMJIEHWE OOYYaronIMXcsi ¢ METOJAaMH TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMi  OMOJIOTMYECKHX HayK (MOJIEKYJSIipHOU U
KJIETOYHOM OMOJIOTUH, HSMOPHOJIOTUM U OWOJOTHM Pa3BUTHS, TEHETUKU U
CeNEeKIMM, OWOTEXHOJOTUM ¥ CHUHTETUYECKOW OWOJOTHH, MaJeOHTOJOTHH,
OKOJIOTHUH);  METOJAaMH  CaMOCTOSITEIBHOTO  TPOBENCHUS  OMOJOTHYECKHX
uccleloBaHuil B JjabopaTopum W B mpupojse (HaOmroleHue, HW3MEpEeHue,
AKCIIEPUMEHT, MOJICJTUPOBAHNE);

OBJaJCHUE OOYYaIONIMMUCI YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aQHATM3UPOBATh M WCIIOJIB30BaTh OHMOJOTHYECKYI0 WH(OOPMAIUIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLHUAIbHO-3KOHOMUYECKUMH U  3KOJOTUYECKUMHU
npo0jeMaMu 4YeJOBEYECTBa; OLIEHUBATh MOCIEACTBUS CBOEH JIEATEIBHOCTH 10
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTh U COOJIONATh  MEPHI
npoduiiakTUKY WHGEKITMOHHBIX 3a00JIeBaHUi, TTpaBUiIa MOBEJACHUS B NIPUPOJAC U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JI1ACTH OMOJIOTHH;

pa3BUTHE Y 00yYarONINXCSI MHTEIUVICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpoIlecCCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMaMH, METOAOJOruen
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHUS AKCIIEPUMEHTAITLHBIX
WCCJICIOBAHMM, PENICHHS] OMOJIOTHYECKUX 3a7[a4, MOJACIUPOBAHUS OMOJIOTUUECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOT'O OTHOIIEHHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAIUNA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OO0ydYaroIIMMHCS  KOMIIETEHTHOCTH B PAIlOHAIBEHOM
IPUPOAOIONb30BaHUM (COOMIO/IEHHE TpaBWJl TOBEICHUS B MPHUPOJIE, OXPaHbl
BUJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3/I0POBBS
OKpyXaromux Jwojaer  (cobmoaeHuss Mep NpoPUIakTUKKA — 3a00JICBaHUI,
oOecrieueHne OE30MACHOCTH JKHU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIHAAX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KU3HU;

CO3/IaHWe  YCIOBHH  UIsl  OCO3HAaHHOTO  BBIOOpa  OOyYarOIIUMUCS
VH]IUBUTyaJIbHOU oOpazoBaTeabHON TPAaeKTOPHH, crocoOCTBYIOIIEH
MOCIIeyIoeMy TPO(ECCHOHATFHOMY CaMOOTIPEICIICHHIO, B COOTBETCTBUHM C
WHIMBUy aIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMH PETHOHA.

OO61iee yKCcIO YacoB, OTBEJACHHBIX HA U3yYeHHE OMOJIOTHUU Ha YTiyOJIEHHOM
ypOBHE cpeaHero obiiero odpazoBaHus, coctapiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZENIO).

Ot16op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHUS OHOJIOTHH
OCYIIECTBJISIETCS. ¢ YYETOM crenu@UKU ero COoJep)KaHHs W HANpaBJIEHHOCTH Ha
POJOJDKEHNE OHMOJOTHYECKOro 00pa3oBaHMsI B OpPraHHU3AIUAX  CPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OpATOPHBIX M TpakTU4YecKux pabot. Takxke ydactue
oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICISIETCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Conepxxanue MpoOrpamMMsbl, BBIJIECICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyJiapcTBeHHO# utorosoi arrecraruu (I'MA).

Tema 1. buosiorusi kKak HayKka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouosnoruu.  buonormueckue  HaAyKd M HM3yYaeMble HUMH  MPOOJIEMBI.
OyHIaMEHTaIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OHOJIOTUH.

3HadeHue O6WoJoruu B (POPMUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAYUYHOUN
kaptuHbl Mmupa. IIpodeccun, cpszanubie ¢ Ouonoruei. 3HadyeHUE OHOJIOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBL.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseiui, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, 1. 1. Meunukos, H.
. Basunog, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamu», «Cucrema
OHMOJIOTMYECKUX HAYKY.

Tema 2. 7KuBble cHCTEeMbI U UX U3Yy4YeHHUE

XKuBble cucTeMbl Kak mpeaMer u3zydeHus Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJIO0XHOCTh W YINOPSJAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YPpOBHH OpraHu3aluu KUBBIX CHUCTEM: MOJICKYJISIpDHBIA, KJIETOYHBIH,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJISUMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(OuoreoueHoTuueckuii), oOuochepusiii. Ilpouecchl, Npoucxonasdlive B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH JXUBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoi Hayku. HabGmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonarue o 3aBUCUMON U
He3aBUCHUMOW mnepemeHHOU. IlmaHmpoBanue skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux JmaHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUA pe3ysibTaTOB J3KcrnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorndeckue
cuctembl», «CBOMCTBA KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe XWUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos3», «buochepa», «Metoas
V3Y4YEHUS )KUBOU MPUPOJIBD).

ObopynoBanue:  naboparopHoe  oOopydoBaHuWE  JJig  MPOBEACHUS
HAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuMe pa3auyYHBIX METOHNOB IPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. BuoJsiorus KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
OTKpbITUA KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOXKEHUS COBPEMEHHON KIIETOYHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTHH:  MHUKPOCKOMUS,
xpoMmarorpadusi, 3mekTpodopes, METo MEUYEHBIX aToMOB, Au(depeHIuaIbLHOe
LHEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuKCUpO8aHHbIX
Kiemox. DIEeKTpOHHas MUKpockonus. KoxgokanvHas muxpockonus. Bumanvhoe
(npusicusHerHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOH MHKPOCKOT, «DIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHSI METOJI0B MUKPOCKOITHM.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue MeETONOB KJIETOYHON OHONIOrUU
(xpomarorpadus, saekrpodopes, auddepeHuaTIbHOe EHTPUGYTUPOBAHNE,
[TLP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bonma m e€ posp Kak pacTBOpUTENs, peareHra, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TETUIOPETYJISIuu. MuHepanbHble BEIIECTBA KJIETKH, MX OHMOJIOTHYECKas
poJib. PoJib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MoseKkyibl. [lepBuunas
CTpyKTypa OejKka, TenTHAHAs CBsI3b. BTopwuHas, TpeTWdyHas, YeTBEPTUYHAS
cTpykTypel. JleHatypamus. CpoiictBa OenkoB. Kiaccudukarus  OCIKOB.
buonorudeckue GpyHkuuu 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapUibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
O6mmit maH cTpoeHuss W (U3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue QyHKIUHN YTIEBOIOB.

Jlumunet. I'uapodunbao-ruapododHbIe cBoMcTBa. Kimaccuduxkarus munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CcTepounbl. buonormueckue ¢GyHKINUN
aunuaoB. OOmme CBONCTBAa OMOJIOTMYECKIX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOJIYTIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK um PHK. CrtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiemenTtapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectonaxoxaeHnue u ouongornueckue Gpynkuuu JIHK.
Buael PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibsl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (YHKIIUH B
Kietke. [pyeue wykaneozuompugocpamer (HT®P). CexBenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmomMuKu, npomeoMuKHu.

CtpykTypHasi OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoiekyn. Mooenuposanue
CmMpYKmypol U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Juarpammbr:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuubr u cxemsl: «llepuoguyeckass TabnauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe opraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHE MOJIEKYJI
yriieBoaoB», «CTpoeHne MoJieKyn JHUnuAoBy», «HyKIeMHOBbIE KHUCIOTHDY,
«Ctpoenue Monekynsl ATO».

O6opynoBanue: XuMHUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHasi padora «O0HapyxkeHHEe OCJIKOB C TOMOIIbIO KaYECTBEHHBIX
peaKLuiny.

JlaGopaTtopnass  paGora  «JccrmenoBaHuWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumsl KIETOK: DJyKapHOTHYECKass H mpokapuothueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTHIecKol KieTku. Kilerounas creHka OakTepuii u apxeit.
OcoOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(HON MNPOKAPUOTUYECKHUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOMN KJIETKHU.
[nasmatnueckass wmemOpana (mmasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BEUIECTB Uepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIN (NIEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa v QyHKIIMHM KJIETOYHON CTEHKH PACTEHHI, TpHOOB.

Hurorumaszma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHousi
kieTkd. OnHoMeMOpaHHbIE OpraHoubl KIETKH: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapar I'onbaxku, JM30COMBI, UX CTpOe€HHE M (DyHKIMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KiIeTKH. CTpoeHue TpaHyIsIpHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuUHTE3
KJIETOYHbIX ~ MeMOpaH. [manmkuii  (arpaHyJsSIpHBIM) — 3HAOIUIA3MAaTUYECKUN
petukynym. CexkperopHas QpyHkuus anmaparta ['onbmku. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KieTOK. KiieTounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPUHU,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuozcenes (K.C. Mepeackosckuti,
JI. Mapeynuc). Ctpoenue u (yHKIMU MUTOXOHApUM W miactuia. llepBuunbie,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCMHTE3UPYIOMIMX  DYKaApHOT.
XJIOpPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranoujisl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHou/I0B KJIETKH. Pubocompl. IIpomesxcymounvie Quramenmeol.
MukpodunameHTsl.  Axkmunogviemukpoguiamenmsi.  MBpIIIEUHbIE  KJIETKH.
Axmunosvle KOMNOHenmbl Hemblueunslx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHwe U JBWIKEHUE JKTYTHMKOB U pecHUYEK. MUKpOTpyOOUKH
nuTomia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIILIKY, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HHTEp(azHOM slpe. Iyxpomamur u 2eemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoOU 000104Ku 6 mumosze. Aloepnblil
MpPaucnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK IYKApHOT
(pacTUTEeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKapUOTUUECKON KIETKI.

OO6opymoBaH#e: CBETOBOM MHUKPOCKON, MHUKPOTMPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPENapaThl 0aKTepUaIbHbIX KIETOK.

JlaGopaTropnass paGora «l3yueHue CTpOEHHUS KIETOK Pa3IUYHBIX
OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopnas paGora «lccienoBaHue IIa3MoJiu3a U JIETUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass  paGora  «l3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE FJHEPTUH B KJIETKe

AccUMUITALINAS U TUCCUMIISIIIUS — JIB€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpO(HBIA. YdacThe KHUCIOpOoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe obOecnedyeHue KieTKu: mnpeBpanieHue ATD B
oOMeHHbIX Tmponeccax. DepMeHTATUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JICHCTBUA.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-
AKTUBATOPhl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKHX BeElIeCTB B KieTke. DotocuHTes.
AHokcueenHblll U oKcueeHHbld omocunmes y obaxkmepui. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas pasbl. Pomoovixanue, Cs, C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BinsHue pa3audHbIX (DAKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHHTE3. PaznooGpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUpPYIOIIKE OaKTepuu, KeNne300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe Ooprau3Mbl. Buaer Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3Tan. [ TUKOINU3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKucCiIeHHE, WIK KIETOYHOE AbIXaHUe. POap MUTOXOHIpHUIA B
npolieccax ouonornyeckoro okucnenus. [uknmmueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwl. IlpemmyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepe aHadpoOHBIM. DP(HEKTHUBHOCTh IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « DIHEPreTHUECKUl 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)y.

JladbopaTopnasi pabora «/3yuenue (QepMEHTATUBHOIO PpACIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHEeHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGOpManus U peajiu3alus eé B KiIeTKe

Peakuuu matpuunoro cuHTe3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeAcTBeHHOW mHGopManuu. [ eHeTnuecKuii
KOJl, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunuumsi
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancrnopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanwe amumHokucior. Ponbp pubocom B
ounocuHTe3e Oerka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHOT. Peryisiius akTUBHOCTHM T€HOB y TpokapuoT. ['mmotesa
onepona (®. XKako0, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOIUTraTHbIE mapa3uTbl. CTpoeHue
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTeproharoB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6baxkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHbie U MEAUIIMHCKHAE TPOOIIEMBI.

buoungpopmamura: unmeepayus u anaruz o6onvuiux maccugos («bigdatay)
CMPYKMYPHBIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoHcTpanuu

[Toptpetsl: H. K. Konsuos, /. Y. iBaHOBCKUIA.

Tabnuiel u cxembl: «buocuntes Oenkay, «l'eHeTHYeCKuil Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3aHnue MOJIEIIH BUPYCAy.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounséi 1wk, ero mnepuonabl W perynsaiua. WHtepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MPOTEKAOMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetmdyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU WU
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI ) TIEpUO bl UHTEP(hA3HI.

Martpuunsiii cunte3 JHK — penmukaums. Ilpunnunsl perukaruu JITHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJIEIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBI Ha0Op KIETKM — KapuoTuIll. JIUIUIOMIHBIA W
raruiouJHeIi  HAabOpel  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmuto3. CTaauy MHUTO3a MU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapnoknne3 n nurtoknHe3. buosorndeckoe 3HaueHue
MUTO3a.

Perynsuuss mMuToTHUecKoro Iukia kieTku. IIporpammupyemas kieTouyHas
rubesp — arnomnTos.

Knerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAsS TEHOMHKA. MexaHuzmol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu kiemok. «lL{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Permmkanusa JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KJIeTKax
KOpEIIIKa JIyKay.

JlaGopaTropnass  paGora  «lI3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTtopHas padora «HaOmoneHrne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenune n QyHKIIMHA OPraHU3MOB

buonorunyeckoe pa3zHooOpasue OpTraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKU3HENEATEIBbHOCTH  OJIHOKJIETOUYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TpPUOBI, OJHOKIECTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KoJoHMaNbHBIE OpraHU3MBI.



B3auMocBs3p 4acTel MHOIOKIETOYHOrO OpraHusma. TkaHu, OprasHbl M
CHUCTEMBI OpraHoB. OpraHu3M Kak eIuHoe 11e10e. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasl,
MOKPOBHAsI, TMPOBOJsIIAA, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
GbyHKIUN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHW >KMBOTHBIX W 4YEJIOBEKA. THIIbI KMBOTHBIX TKAHEW: SIUTEIHAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacmnoJIOKEHUSI TKAHEW B OpraHax *KMWBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl u
CHUCTEMBI OPTaHOB KUBOTHBIX U Ye0BeKa. DYHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranusmoB. Kapkac pactenuid. CKeneTbl OJHOKIJIETOUYHBIX U
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii W BHYTpeHHUU ckeneT. CTpoeHue u
THUIBI COCTMHECHUS KOCTEH.

JIBmkeHne  opraHu3MoB.  JIBHJKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0onIHOE, JKTYTUKOBOE, PECHHYHOE. [IBM)KEHHE MHOTOKJICTOUYHBIX PACTCHUM:
TPONMU3MBl M HACTUU. JIBUKEHME MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbImieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opramusmoB. [lormomeHne BOABI,  YIJIEKHACIOrO Ta3a M
MHHEPAIBHBIX BEIIECTB pacTeHUsIMU. [InTaHue XKUBOTHBIX. BHYyTpHUIOIOCTHOE U
BHYTPUKJIETOUHOE mnuIileBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurtenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuit. JIprxanue >xuBoTHBIX. Juddys3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
’KabepHoe u nérouynoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE YCJIIOKHEHUE CTPOEHUSI JIETKMX I[MO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4elioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MJIEKOIMTAIOMUX. Perynsmus qpixanus. JlpIxaTeabHble 00bEMBI.

TpaHCIIOPT BEWMIECTB Yy OPraHMW3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcnopT BemIeCTB y JKMBOTHBIX. KpoBeHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4YenoBeka. Cepare,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru kpoBooOpailieHHsl. ODBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX KMBOTHBIX. Paborta
cep/ia v €€ perysius.

Beigenenue y opranusMoB. Beinenenue y pacrteHuil. Beimenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbeiaeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICICHUS.
CBs3b IOJIOCTH Tejla ¢ KPOBEHOCHOM U BBIJICIUTENILHON cucteMaMu. Boijienenue y



NO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3amuUTa Yy MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. Cpeacta macCUBHON U XUMHUUYECKOM 3a1UThl. ODUTOHIUIBI.

3amura 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN crnenupuyecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxkumocts u  perymsuusa y
pactenuii. PocToBbIe BelecTBa U UX 3HAYCHHUE.

HepBHast cucrema u pediexTtopHas peryjsuus y KUBOTHbIX. Hepnas
cucTeMa M €€ OTHEeIbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pednekc u
pednexropHas myra. be3yciioBHbIE U YCTOBHBIE pe(dIEKCHI.

['ymopanpHas perynsauus U 3HAOKPUHHAsA CUCTEMA >KUBOTHBIX U YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HUX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW U DSHIOKPUHHON cucTteM. ['unoranamo-runodusapHas
cucTeMa.

JdemoHcTpanuu

[Toptper: U. 11. [TaBnos.

Tabmuupbl U cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopociam», «bakrepumn», «lIpocreimme», «Opransl LBETKOBBIX PACTEHHI,
«CucremMpl  OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMmbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctels,
«CTpoeHHE NHUCTOBOM IUTACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Ye0BEKa»,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas

CHCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpIeuHas CHUCTEMAY,
«BpigenurenbHas cucrema», «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbD,
«Mmmynuter»,  «KuimieuHonosiocTHeie», «Cxema  NUTaHUS  PACTECHUII»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpOeHHE THIPHDY,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBsi», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay, «Pedexcy.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpPOINpENAapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UITIOKOXHUX, *KUBbIE SK3EMILUISIPhl KOMHATHBIX PAacTeHUM, repdapuu
pacTeHUil pa3HbIX OTHAEJOB, BIJAXHBIE MpenapaTrbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YelIOBEeKa,
o0opy0BaHuE JJI IEMOHCTPAIIMK IIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0elKoB Mo AelcTBrueM (epMEeHTOB, 000pyJ0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIEIN TOJIOBHOIO MO3ra Pa3jin4HbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi pabora «3ydyeHue TKaHEH )KUBOTHBIX).

JlaGoparopHasi pabora «l3ydeHrue opraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazMHOXkeHUe M pa3BUTHE OPraHM3MOB

dopmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTkH, wiau rameTtel. Meio3. Craauun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnarosep. buosmorndecknii cMbICi
M€H03a M TIOJOBOTO Tiporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe passutue. ['amerorenes y xuBoTHbIX. [10J10BbIE KEe3bl.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
IOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIBHOE pa3BUTUE KHUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTenorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 2nagHblx NPoOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooeru mopghocenesza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymiku). JpoOmenwme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMMUTAIONIUX. 3apOJBIIICBBIE JIUCTKU
(racTpyJssinys). 3aKiaaJKka OpraHOB U TKaHEW U3 3apOJBIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTe pa3BHUBAIOIIErOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3akjmagka TIUIaHA CTPOECHMS KUMBOTHOIO KakK PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI Te€HOB. BrusHue Ha >MOpHUOHANIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pasButue x)uBoTHBIX. [locTaomMOpumoHansHBIM Tmepuon. [Ipsmoe u
HenpsMoe pas3BuThe. Pa3zButue ¢ meramoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOrO U HEMPSAMOIO



pa3BUTHUSA, UX PACHPOCTPAHEHHUE B MpUpoje. THIbl pocTa KUBOTHBIX. DaKTOpHI
PEryJsiliiy poCTa )KUBOTHBIX U YyesoBeka. CTauu MOCTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHTorenesa uenoseka. CTapeHue U CMEpPTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B Ipolecce Menosa.
l'amerorenes y pacreHuid. OIUIOQOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII0A0TBOPEHHUE Y LIBETKOBBIX pacTteHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuel u cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIbl Oecronoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Melo3y, «XpoMocoMmbl», «l'ameroreHes», «CTpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsamoe u
HENpsiMOe pas3Butue», «PasBurne wmailckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkw», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHHUI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA ITUKII
MOPCKOM  KamycTbl», <« KH3HEHHBIM 1UKI MXa», <« KHU3HEHHBIM  IUKI
NArOPOTHUKA, «KU3HEHHBIN UKII COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMAaTO30UI0B, MOAENb «L{UKIT pa3BUTHS JAATYIIKHY.

JlaGopaTopHas padora «l3ydyeHue CTpOCHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BbIABIEHME NPU3HAKOB CXOJCTBA 3apPOABILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHEe OpraHoB pPa3MHOXKEHHUS BBICIIHUX
pacTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Hctopusi cTaHOBIE€HHMS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
reHetuku. Pa6otel H. K. KoneiioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, THOPUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHbIE ~ METOABl  T€HETUKU:  T'HMOPHUIOJIOTMYECKUN,  IUTOJOIMYECKUH,
MOJIEKYISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuubl 1 cxeMbl: «MeTo/1bl TeHETUKI, «CXeMbl CKPEILIUBAHUS.

JlabopaTopnass pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX

HCCIECIOBAHHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH

eAMHO00pa3usl THOPUIOB MepBOro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclICIUIEHWs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umore3a 4ucTOThHI raMer.

AHanuzupytouee ckpemnBanue. [[poMeKyToUHbI XapaKkTep HAcJeIOBAHMUS.
Pacmierienue nmprusHaKkoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJIEJOBaHHUsI  TIPU3HAKOB. [{uTonoruyeckue  OCHOBBI  JUTHOPHIHOTO
CKpPELIMBAHUA.

CuemnienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuemieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY I€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['enetuka nosia. XpOMOCOMHBIA MEXAHU3M ONPEAEIEHUS Noa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIl M TeTeporamMeTHbId 0. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrema. [ lenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIN aJlenu3M. B3anMoAeiCTBUE HEAJUIENbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb PAa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJOTUYECKUX TPOILIECCOB, TMOBEJAEHUS M KOTHUTHUBHBIX (DYHKIIMIMA.
['eneTnueckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYeCcKHe acleKThl KOHTPOJIS H
W3MEHEHHS HACJICICTBEHHON MH(OPMAITUU B TTOKOJICHUSIX KJIIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBblil 1 BTOpo#l 3akoHbl Menaens», «Tpertuid 3aKkoH
Meunnens», «AHanmu3upymrouee ckpenuBanuey, «HemoiHoe TOMUHHpPOBAHUEY,
«CuersieHHOEe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka moay,



«Kapnotun uyenoBeka», «Kapuotun npozodunsl»y, «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajuIeNnnu3mM», « B3auMo1ecTBUE TEHOB.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO0Opa3us
rUOpUJIOB TIEPBOrO TOKOJEHUS U paACHICIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUSA MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJEeIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOIO
CKpENIMBaHUA Y APO30(DUITBD».

IIpakTnueckas  padora  «l3ydeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUs y AP030DUIIb».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopmupoBaHuu (peHoTHNA.
N3menunBoCTh Npr3HakoB. KauecTBEHHBIE M KOJMYECTBEHHBIE INPU3HAKU. Bubl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psa u BapuauvoHHas KpuBas (B. HMoranncen). CpolicTBa MOIu(pHUKAIMOHHOW
V3MEHYHMBOCTH.

I'enoTunnueckass 3MEHYUBOCTh. CBOWCTBA FT€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTH. Mei03 W TOJIOBOM MpoIEecc — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHAYUMPOBAaHHbIE MyTauuu. SnepHesie U
HUATOIUIa3MaTHYeckue myTtanuv. CoMaTUYeCKHE W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTtareHpl W WX BIUMSIHUE Ha OPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IMPOIECCa. 3aKOH TOMOJOTHYECKUX pAIOB B
HacienctBeHHoi m3MenunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCT.

Onuzcenemuxa u 9NUSEHOMUKA, pOIb dNULEHEMUYEeCKUX @Gaxkxmopos 8
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdeMoHcTpanuu

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

Tabmuiet u cxeMbl:  «Buasl  u3MmeHumBoCcTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MCHYHUBOCTHY, «Meio3sy,
«OmnonorBopeHuey, «I'eHeTH4YecKrue 3a00JICBaHUS YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XKHUBbIE W TepOapHbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOMU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHON KPUBOI».

IIpakTnueckas padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMmma HCCIEAOBaHHUS T€HOMA
yernoBeka. Meronpl  M3ydeHMsT T€HETHMKHM  YeJIOBEKAa: TIEeHEaJOTMYeCKUM,
OJIM3HEIIOBbIH, IATOr€HETUYECKUH, HNOMYJISIIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemMeHHoOe ONpEIECIICHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T11P-anamu3a. HacneacTtBeHHble 3a001eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIC
00Je3HM 4YelnoBeKa. boJIe3HW C HACleJCTBEHHOW MPEeapacroyioKEeHHOCTHIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHue. CTBOIOBbBIE
kJeTku. [IoHsTHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1aCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTopsl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMHUYECKOMY 3arps3HCHHUIO OKpYsKaroleh cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToJbl U3y4YeHHsS] TEHETUKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUS YETOBEKa.

IIpakTuyeckas padora «CoCTaBJICHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnrekuusi opranusmMoB

JlomecTuKanusg H CEJEeKUHUs. 3apOKICHUE CENEKIMU UM JIOMECTUKALUU.
Yyenne H. WM. BaBwioBa o lleHTpax mnpouCXOXIEHUS UM MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb celeknuu B CO3JaHUM COPTOB PACTEHUN U TOPOJ]
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHunBoctTd H. WM. BaBunoBa, ero 3HadyeHue id
CEJICKIIMOHHOM PaOOTHI.

Metoabl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOM CCJICKIIMH. HUcnbiTanue
NpOU3BOJIUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIsio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOM  paOoTHI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Mcmonb30BaHHME TEHOMHOTO pPEIAKTUPOBAHUS M METOJOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCXoAHOro Matepuara ajisi CeleKIUU.

[Tonyuyenue TOJIUILION/IOB. BuyTtpuBuaosas rudpuIn3aIus.
bmu3koponcTBeHHOE — CKpemmBaHue, WM WHOpuAWHT.  HepomctBenHOE
CKpelllUBaHue, WU ayTOpuauHr. l'erepo3nc W ero npuuuHbl. Mcrnonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBHUIOBBIX THOPHUAOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX PpOAMYEH U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVYUEeHUs CYUeCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
mom 4qucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbLIX UCCIe008aHUL,
nepeodosuvlix uoeli U nepCcneKmueHbIX MexHoI02UlL.

JdeMoHcTpanuu

[Toprpersr: H. U. BaBuios, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHUX PSJOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«MeTtoapl cenekiuny, «OTaaIéHHas THOpuan3anusy, «MyTtareHes».

JlabopaTopHast pabdora «/3yueHne copToB KyJNbTYypHBIX PACTEHUN U TIOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMKEHUSI CEJIEKIMU PACTCHUH W
KUBOTHBIX (Ha CEIIEKIIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAsA OMOJIOTUA

OOBeKThI, UCHOJIb3yeMble B OWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEXHOJIOTUS:  XJICOOMEeUeHUe, TMOYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpobuonoruueckuit cuntre3. OOBEKTbI MHUKPOOMOIOTHUYECKHX
TexHosiorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3maHne TEXHOJIOTHI M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C L[EJIbIO MMOJYYEHUS OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUAIOIINECs B IPUPOAe OMOCUHTETUIECKUE My TH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALMSA W  COMATUYECKUN
sMOpuorenes. lcnonb3oBaHuEe Tamiou0B B CeleKUMU pactenuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIUIAHTALIMU SIIEp KIIETOK.
Texnonoeuu 0300po8JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekoMOouHanTtHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHUs W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHH.
DKOJIOTUYECKHUE U 3TUYECKHE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JTUarHOCTHKa. MeTaOoJIOMHBIM aHaIM3, TCHOIICHTPHUYCCKHM aHaau3 IMpoTeoMa
YesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OumoumkeHepus s pa3paOOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUSl KOMIUIEKCHBIX
TKaHEeHd COuUeTaHHMEM TEXHOJOTUH TPEXMEPHOTro OMONMpHHTHHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C II€JIbI0 OOecreYeHus: KOMOMHMPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycraHoBieHHE MONEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-congepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxemsl: «/Mcrnoab30BaHe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHnasi padora «3yueHue 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «IlosydyeHne MOJIOUYHOKUCBIX TPOTYKTOBY.

IKekypeuss  «bHOTEXHONOrMs — BaKHEWIIAash MPOU3BOJMTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apoxaeHue W pa3BUTHE 3BOJIOLUOHHBIX IMPEIACTABJICHUH B
onoJioruu

OBomtonimonHass teopuss Y. JlapBuna. IIpeanochUlkd BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIB>kyuue cuiibl 3BoTIoLUK BUA0B 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHUS OpPraHW3MOB, HACJICACTBEHHAas HW3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckoir Tteopun 3Bomoruu (CTD). HelitpansHas
Teopust dBoitouuud. CoBpeMeHHas JBOJNIONMOHHAS  OuWoJorus. 3HAuYCHUE
3BOJIIOLIMOHHOM TeOopUH B GOPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krobe, Y. apsun, C. C. YerBepuxos, . 1. lImansraysen, . Xonaein, . K.
benses.

Tabmuupr um cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «MexaHusm ¢GopMupOBaHUs
NPUCTIOCOOJICHNA y pacTeHuii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTta nyremectBus Y. Japsuna», «Haxoaku Y. Jlapsunay, «DopmMbl 60pbObI
3a cyuectBoBanue», «llopoasl romy6eit»y, «MHoOroodbpasue KyiabTYpHBIX (PopM
KanycTbl», «[lopoabl TOMalIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOLIECHUSI JBWXKYIIUX CHJ SBOJIIOLUNY,
«OCHOBHBIE MTOJOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUN.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJibTAThI

[Monynauus kak sneMeHTapHasi eAuHHUIA BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKH TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl momyisuuid. W3menenue
reHoOoH/Ia TOMYJSIMA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IBWXKYIIME CHJIBI) JBOJIOUMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpelidp reHoB — ciiydaiiHble
HEHAIMPaBJICHHBIC W3MEHEHHS 4YacTOT aieled B momymsamusx. Oddexr
OCHOBartensa. JIpgexm Oymovliouno2o 2opaviuika. CHUdCEHUe 2eHemuuyecKo2o
pasznooopazus: npudunsvl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
bonvuwiux u  manelx  nonyaayusx.  Murpanuu.  M3onsuus  mOmMyJISIU:
reorpaduueckas (mpocTpaHCTBEHHAs1), OMoJIorudyeckast (penpoayKTUBHA).

EctecTBenHblii or60op — HampaBinsoomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTAOWIM3UPYIOIIMMA,  pa3pbIBAONIUI
(nm3pynTuBHbIN). [lonoBoit oTOOp. BO3HMKHOBEHHE W 3BONIOLHUSA COLUAIBLHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIHUH.
Bo3nukHoBeHue — mpucrnocobneHuid y  opraHusmoB.  Apomopdos3sl U
uanoananrtanuu. [lpumeps! npucnocobieHnit y opranu3mMoB: MOp(hOIOru4yecKue,
dusnonornyeckue,  OMoXuMUYeckue,  noBeAeHUeckue.  OTHOCHUTEIBHOCTb
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBanme Kak pe3yibTaT
MUKpPOIBOIIOIMU. M3omsmus — kitoueBod ¢dakTop BupooOpazoBanus. llytu u
CIIOCOOBI BUJI000pa30BaHUS: aJuIoNaTpUYeCcKoe (reorpacduueckoe),



CUMITaTPUYECKOE (3KO0JIOTHYECKOE), «MTHOBEHHOE» (monumIonaAn3aNus,
rubpuauzanus). JIMTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp  osBOmtonmoHHON OMONIOTMHM B pa3pabOTKe HAay4YHBIX METOOB
COXpaHeHus1 6ropa3zHooOpa3us. MUKpPOIBOIIONUSA U KOIBOIIOIUS Mapa3uTOB U UX
X03s51eB. MexaHn3mbl (POPMUPOBAHUSL YCTOMUUBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemMoHcTpanuu

[Toprpetsr: C. C. YerBepukos, O. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomymnsimonHas
CTPYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—Baiin6epray, «Buxyiive
CWJIBl ABOJIOLUNY, «DKOJOTHYECKass M30JSLUs MOMYJSIIUI CEBaHCKOU (openuy,
«l'eorpaduueckast W30AUMsA  JIMCTBEHHMIBI CHOMPCKOM U JINCTBEHHMIIBI
naypckoi», «IlomynsiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U )KEPTB», «CxeMa
JIEUCTBUSA €CTECTBEHHOro oT0opa», «PDopmbl OOpPHOBI 3a CYyIIECTBOBAHHUEY,
«HaycTpuanbHelii MenaHu3M», «KuBble uckomaemsie», «[[oOKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantrauun», <«lIpucnocobleHHOCTs OpraHu3MoB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BUIa B
npupoze», «CrocoObl BugooOpazoBanus», «l'eorpaduyeckoe BuUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnonael pacteHuin», «KamycTHo-peaeuHblii rTHOpUI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ MpuUMepaMu pa3IMYHBIX MPHUCTOCOOJICHUI, 4Yydesla NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CIOCOOAMH.

JlabopaTtopnass paGora «BbIsiBIieHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIA».

Jlabopatopnas  pabora  «IIpucnocobnienus  OpraHmMsMoB U  HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JladbopaTopnass paGora «CpaBHeHHE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3Bosouus u eé pe3yJabTaThl

Mertoapl  HU3ydyeHUsT MakKpoOdBOJMOIMU. llaneoHToNOrMYecKHe  METOJIbI
uzydeHus: odBomonuu. llepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpPTaHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHue (IOpPH U
dayHpl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue odbmactu 3emun. Bumbl-
SHJEMHUKU U PEIUKTHI.



OMOpPHUOIOTHYECKHE U CPABHUTEIBbHO-MOP(OIOrHIECKHE METOAbl U3yUEHUs
3BOJIONMHU. ['eHeTHYecKkue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  QHAJIOTMYHBIE  OpraHbI.
PyaumenTtapubsle  opranbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE U  MaTeMaTUYeCKMe  METOJbl  HW3YUYEHHUS  DBOJIOLHUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOIbl MOCTPOEHHUS (HUIOTEHETUYECKHX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJTIOLUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TMpaBwiia) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocts 3Bomonmu. AnantuBHas paauarus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLIUH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuubl 1 cxembl: «DWIOTCHETHUYECKUN PsIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOpie  smepbl»,  «Creromedanb»,  «Punnodutey,  «CeMeHHbIS
nanopoTHukw», «buoreorpaduueckue 30HbI 3emun», «[peild KOHTHHEHTOBY,
«PenukThl», «HaudanpHple cTaauu 5SMOpPUOHAIBHOTO Pa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJOTUYHBIE OpraHel», «PyAUMEHTHI»,
«ATaBuU3MBI», «XpPOMOCOMHBIE HAa0OpHl YENOBEKa W IHMMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIIOIIII.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKI[UN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HU Ha 3emie

Hayunble rumore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeACTaBICHUsI O 3aPOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHUS )KM3HU U €€ onpoBepxeHue onbitaMmu .
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxaenue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE ATaIlbl HEOPraHNU4EeCKON HBOJIIOLIUH. [InanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKass 3BOJIOLMS. AOHOTeHHBIM CHHTE3
OpraHnyeckux BemecTtB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpm.
OOpazoBanue mnoaumMepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. W
Omnapuna, runoresa nepBuyHoro OynpoHa k. XomnaeitHa, TeHeTHYecKasi TUTIOTe3a
I'. Ménmnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» V. TI'mnbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emmm um Meronel €€ wusyudeHus. VIckomaemble OpraHUYECKHUE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTedbHass W aOCOJIOTHAs
reoxXpoHoorus. I'eoXxpoHosiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HavanbHpie »Tanbl opranmyeckor sBostonuu. [losiBieHne u 3BOIIOLMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTeHEe3). DBOIIOIUOHHOE MMPOUCX0XKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactennii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM W
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. IIpoMcxXokIeHHe LBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Tambl 3BOJIIOIUHU KMUBOTHOIO Mupa. OCHOBHBIE apoMop(ho3bl
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbIe )KUBOTHBIE. JKN3HB B BOJAE. DBOMIOLHUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuil. [IporcxoxnaeHne MIECKOMUTAIONUX U
ntul. [lpuHnun xmouyeBoro apomop@dosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie NO 3paM M NEpUOJaM: apXeil, MpoTepO30H,
nmajgeo3oi, Me3030M, KaitHo30#l. OOmas  xapakTepHCTHKa KiIWMara U
rEOJIOTUYECKUX TMpoueccoB. [losiBIIeHHME W pacUBET XApaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yclioBUs U BIMSHHUE HA Ta30BbIi cOcTaB aTMOC(hephI.

MaccoBble BBIMUPAaHHUSL — JKOJIOTHYECKHE KPU3HCHI mponuioro. [IpuumHbel n
CIEACTBUSI MAcCOBBIX BbIMHpaHHil. COBpPEMEHHBINH SKOJOTMYECKUM KPHU3HUC, €ro
ocobennoct. [Ipobiema coxpanenus 6uopasHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuunel kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYNIIbI OPIraHU3MOB.

JdemoHcTpauumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xongeiin, I'. Mémnep, C. Mumep, I'. FOpu.

Ta6muiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apOXKJICHUS XU3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanel  HEOPraHMYECKOW  3BOJMIOLMM»,  «l'€0XpOHOJOrHYecKas  IIKauay,
«HadanpHble 3Tanbl OpraHUYeckoi sBoonumn», «Cxema oO0pa3oBaHUS IYKapHOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuoputey, «OIHOKIETOUHBIE BOJOPOCIHY,
«MHorokserounsie Bogopociam», «Mxm», «llamoporaukm», «l'omoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KuiedHononocTHwIeY,
«IInockue 4EpBUY, «UNEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIE,



«IIpecmbikaromuecs», «lltuupyy, «Muekonuraromme», «Pa3Buthe XKU3HH B
apXxeuckou spey», «Pa3BuTHE )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

OOGopynoBanne: repbapuu pacTEeHUN PA3NMUYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ W 3BEpel,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHHMYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  ga0oparopHass  pabora «MogenupoBaHuE  OMBITOB
Musiepa—HOpu 1o u3ydeHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSMHEHUN B
NepBUYHON aTMochepey.

JlaGoparopnass padora «/3ydueHue W ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTueckas padora «/3yueHre 0COOCHHOCTEM CTPOEHUS TTO3BOHOUHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOJIOTHU. METOIbI aHTPOTIOJIOT U H.

CraHoBIIEHUE TPEICTABICHUN O TMPOUCXOXKICHUM 4YeIOBeKa. Penurmnosnbie
BO33peHUs. COBPEMEHHBIC HAYUHbBIE TEOPUHU.

CxoacTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, b1310JI0r0-0MOXUMHUYECKHE,
nopejieHYeckre. OTIMYMUS YETOBEKA OT XKUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBroxymue cuiibl (pakTopbl) aHTPOINOreHe3a: OUOIOTrHYecKre, COIMaIbHbIE.
CooTHorIeHne OMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHoBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — O0IIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsH U
JroJieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH Jtojeh. UenoBek yMelnbli, MepBbie
M3TOTOBIICHUS OPYyAUN TpyJa. YenoBeK MPAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTO. YelloBEK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YesloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHUKA.



DBOJIONMST COBPEMEHHOTO ueJioBeKa. EcTecTBEHHBIM OTOOP B MOMYJISIUAX
yesnoBeka. MyTalMOHHBIN Tpoliecc ¥ noduMopdusM. IlomynisimoHHbIE BOJHBI,
npeid reHoB, murpaius U «d3QdEKT oCHOBATENS» B MOMYJISIUSIX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. [loHstue o pace. boisbmme pacel: €BpOIEOUIHAs
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpemMs M myTu paccesieHHs 4YelIOBeKa IO IIIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bHU3HOIOTHIO YeTIOBEKA.

MeXAUCUUIUIMHAPHBIE ~ METOAbI B buznyeckon (Ouomornueckoit)
AHTPOIIOJIOTUU.  ODBOJIOLMOHHASL ~ QHTPOIOJOTHS W MAJICOAHTPOMNOJIOTHS
YEeJIOBEYECKUX MOMyJsIuid. buocoluanbHble UCCIEOBaHUS MPUPOIBLI YEIOBEKA.
NccnenoBanue K03BOMOMUHN OUOTOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. dapBun, JI. JIuku, 4. f. Porunckui, M. M. I'epacumos.

Tabmuis! 1 cxembl: «MeToIbI aHTPONOJIOTUNY, «[ OTOBHOW MO3T YETIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNeT IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbD», «/[BHXKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOJOLUOHHOE
IPEBO  4YEIOBEKa», «ABcTpajonutTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranpuby, « KpomaHbOHIBLY,
«IIpeaku yenoBeka», « ATanbl SBOJIOIUU YEIOBEKA», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB MaTepHaIbHOM
KyJbTYphl ~TIPEJAKOB 4YeJOBeKa, penpoaykiuu (potorpaduu) KapTHH C
MU(OJIOrMYECKUMU W OUOJICHCKUMH CIOKETaMH TPOUCXOXKICHHUS 4YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEh
yepena 4YejJoBEeKa M Ueperna IIMMIIAH3€, MOJENb KHCTH 4YeJIOBEeKa U KHUCTH
HIMMIIaH3€, MOJENIH TOPCa MPEAKOB YETIOBEKA.

JlabopaTopnasi padora «lV3yueHne OCOOCHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKa, CBSA3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTaliil 4eJT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPTaHM3MEHHbIX CHCTEM C OKPY/KAKIIeH cpeaou

3apoxkaeHue U pa3Butue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJ0rUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKAMH.



Meroabl sxonorun. [loneBbie HaOMIOACHHS. DKCIIEPUMEHTHI B HKOJIOTHU:
npUpoAHble U JlabopaTropHble. MoJenupoBaHUe B HKOJIOTMU. MOHUTOPHUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHBIN, peTUOHAIIbHBIN U T100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKMX 3HAHMW JUIA  YEJIOBEKA.  DKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YEJIOBEYECTBAa C mpuponor. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPhI U SKOJIOTMYECKON TPAMOTHOCTH HACEICHUS.

JdemoHcTpanuu

[Hoptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel 1 cxeMbl: «Pa3gensl skonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBI.

JlaGoparopHuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
VCCIIEJOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Dxosoruyeckre (PaKkTopbl U 3aKOHOMEPHOCTH uX AeicTBus. Knaccudukarms
AKOJIOTHYECKUX (PaKTOpOB: abuoTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEUCTBUS dKojornueckux (akropon. [IpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE M CTEHOOHOHTHBIC
OpraHu3MBlI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. eiicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJOTMUYECKHE TPYIIIIbI
pacTeHuid W >KUBOTHBIX IO OTHOLICHWIO K cBeTy. CHUrHajiibHas pojb CBETA.
doTonepruoOaN3M.

Temneparypa kak oskonorudyeckuid (axrop. JlelicTBue TemrepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHud K
noJiJIep ka0 BogHOTO Oanmanca. Kmaccudukamusi pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOnaeHust ®KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3/YIIIHAs, MOYBEHHAs,
rIyOMHHAsT ~ TMOJINOYBEHHAs,  BHYTpUOpPraHuzMeHHas.  Duszuko-xummdeckue
OCOOEHHOCTH Cpel OOWTaHus OpraHu3MoB. [IpucrmocoOieHus OpraHu3MOB K
YKA3HU B Pa3HBIX CpelIax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJiM4Hble PUTMBIL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HU.

XKuznennsie Qopmbl  opranu3zMoB. [loHsiTHe 0 JKU3HEHHOW (opme.
Kuznenusie PopMbI pacTeHUM: EPEBHS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornyeckue (hakTopBhI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOH4ecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuueckue,  Qopuyeckue, ¢abpuueckue). 3HAYCHUE
OMOTHYECKHX B3aMMOJCHCTBUI JJsi CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [IpuHIIATT KOHKYPEHTHOTO UCKITFOUCHUSI.

JdemoncTpanumn

Tabmuupbr U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKUE TPYMIbl )KUBOTHBIX O OTHOILIECHUIO K CBETY», « TerIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE KHUBOTHBIEY», «DHU3NOIOTUYECKUE aJalTalluu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHu3MOB», «bHoOJOrHYEeCKHEe PpPUTMED,
«Kuznennoie  Qopmbel  pacteHmity, «KusHeHHBIE  (GOPMBI  JKUBOTHBIXY,
«3JKocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHUCTEMa XBOWHOTO Jiecay, «[lenun
nuTaHus», «XuuHudectBo», «Ilapasutuzmy», «Konkypenuus», «Cumounos»,
«KomMMeHcanuzm».

O6opymoBanne: TepOapuy PAacTCHWA W SKHUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PAaCTEHUS, TrepOapiy U KOJUIEKIIUN TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAaCTEHUM, Uyyena MTULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, mMe30huTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu M KOJUIGKIIMM pACTEHWH M SKUBOTHBIX, OOJaJal0NIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUHM >KHU3HH, repOapuu u
KOJUICKITUU PACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIINX B PA3TMYHBIX OMOTHIECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopnas pabora «BbIsgBIeHHE MPUCIOCOONCHU OpPraHU3MOB K
BIIVSTHUIO CBETAY.

JlabopaTopnasi paGora «BbIsBI€HHUE TMNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIUSTHUIO TEMIIEPATYPBD».

JlabopaTopnass pab6ora «AHAaTOMUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUIA0B U NOILYJIAUH

DKOJIOTHYECKHE  XapaKTepUCTHKU  momyisuuu.  [lomymsimus  Kak
ounosornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NIECKUX OapbepoB U
0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuuid. OCHOBHBIE TIOKa3aTeNu TMOMYJSLUUA: YUCICHHOCTb, IJIOTHOCTb,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkoyioruyeckasi CTpykrypa nomyssuud. OleHKa YHUCICHHOCTH TOMYJISIUY.
Juuamuka nonyiasiuuu U e€ peryysiiusa. buorudeckuil MOTEHIMAN MOIMYJISLHH.
MopaenupoBanue IMHAMUKHA NONyJAud. KprBbie pocTa YNCIEHHOCTH MOIYJISLIHH.
Kpusbie BbDKMBaHUA. Perynsiuss 4uUCIEHHOCTH TMOMYJISIIUN: poib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKUE CTPATETHH BUOB (T- U
K-ctparerun).

[Touatue o0 skosormueckoi Huile Buaa. MecrtooOutanue. MHoromepHas
Mozenp sKkosornyeckon Humm JIx.M. XarumHcona. Pasmepbl 3konorundeckou
Huu. [loTeHnnanbpHas U peanu30BaHHas HULLU.

Bun kak cucrema mnomynsiuuii. Apeanbl BUIOB. Buabl M MX KHU3HEHHBIE
CTpaTeruu. JKOJIOTrMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdeMoHcTpanuu

[Toprper: [Ix. 1. XaTunHCOH.

Tabmuubl u  cxembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuum», «Bo3pacTHble  NHpaMHabl
nonyysiiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3iIMYHbIMU
opranuzmammny, «Mojeinsb skosorndeckor Humu k. M. XatyuHcoHay.

O6opynoBanue: repOapuu pacTEHUM, KOJUJIEKIIUU KUBOTHBIX.

JlaGopaTtopnas  paGora «lIpucmocoOseHuss CceMsSH  pacTeHUM K
pacCceeHuIo».

Tema 9. Iko10rus CO00MIECTB. IKOJIOTHYECCKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. Csizu Mexay
OpraHu3MaMu B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUECKHE OJOKU
skocucTeM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BemiecTB u MoTOK YHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  JKOCUCTEMbl. buomMacca W OpoayKLMs.
DKOJIOTUYECKHE MUPAMHU/IBI UUCET, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUS HAa
cykneccuu. KnumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. DKOCUcmeMbl 03Ep U peK. DKocucmemvl Mopel U
OKeano8. IKocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEK]Ty aHTPOIIOT€HHBIMH U IPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dbnopa u dayna. CuHaHTpomm3aius TopoAckoil ¢ayHbl. buonornyeckoe u
XO03SIICTBEHHOE 3HAYCHHE arpPO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOJCHCTBHII OPTraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuramopos (Kuouesvix
6U008) 6 QyHKYUoHUposanuu skocucmem. IlepeHOC IHEPrUM U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 6030€licmeuss  30a2pA3HEHUU  PAsSHLIX — MUNo8 Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMEUSL.
MeToa010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX IKOCUCTEM.

JdemMoHcTpanuu
[Toprper: A. Ix. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWolneHo3a»,  «IDKOcuUCTeMa

HMIMPOKOJIUCTBEHHOTO Jecay, « IKOCHUCTeMa XBOMHOTO Jecay, « OyHKIMOHAIbHbIE
TPYIINbl OPraHU3MOB B JKOCHUCTEeMe», «KpyroBopoT BeEIIECTB B DKOCHCTEME,
«llenwn nutanus (mMacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEI,
«IJKOJIOrMYecKasi mupaMmuaa OMOMacch», «IKOJOTHMYECKass MUpaMUIa YHEPTUMY,
«ObpazoBanue Oonotay, «llepBudnHas cykieccus», «BoccranoBieHue jieca mocie
noxkapa», «KOocucTeMa 03epay», «ArpoiueHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTUIl U
3Bepeil, repbapru KyJbTypHBIX U TUKOPACTYIINX PACTCHUHN, aKBapUyM KaK MOJEIb
9KOCHCTEMBI.

IIpakTuuyeckas padora «/3ydueHnue u onucanue ypo0o3KOCUCTEMBD».

JlabopaTopnasi paGora «l3yueHuwe pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YWICHHCTOHOTHUX B Pa3HBIX SKOCHCTEMAX)).

IKeKypeust «DKCKypCcHUsi B TUIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsK,
CJIbHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JYT, 03€P0, OOJIOTO).

IKCKypeusi «IDKCKYpCHUsli B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KocHCTEMA

buochepa — obOmennanerapHas 000J0YKa 3€MIIM, TJI€ CYIICCTBYET WIIH
CylllecTBOBaJa kM3Hb. Pa3BuTue npeacrasieHuil o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocheps! u e€ cocras. XKupoe
BelecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyulecTBOBaHusA Onocdepbl. OcodeHHOCTH Onocdepsl Kak
rI100aIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXUMHUYECKHE IUKIBI (Yriiepoaa, a3oTra). PUTMUUHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHbIC Jieca, CTEIH, CABaHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BLICOKOTOPhA. KiiuMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa v PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAa U
ounochepHbIX QyHKIUI.

JdemoHcTpauumn

[ToptpeTtsi: B. N. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsr 3emn», «KpyroBopoT azora B HMpHUpOEY,
«Kpyrosopot yriepona B mpupoae», «KpyroBopoT Kuciopojia B MPHUPOAEY,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbl cymmny, «Knumatuueckue
nosica 3emnuny», «TyHnpay, «Taitray, «Cmemanusiii necy, «llIupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «IlycToiHsy, « Tpornnueckuii gecy.

O6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. HestoBek M OKpYyKA0OIIAS Cpea

OKOJIOTUYECKUE KPU3UChI M UX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arps3HeHuwe BO3mymIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue KinmMara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBLI OXPaHbl MPUPOIBI.
Kpacapie xHumru. OcobGo oxpaHsemble mpupoansie Tteppuropuu (OOIIT).
borannyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPUHIIUIBI YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA M IPUPOJIBI.
PaunonanpHOe  NpUPONONOJIB30BAHUE W COXpAaHEHUE  OMOJOTHYECKOro
pazHooOpaszus 3emnm. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €r0 BEPOSITHBIC IOCIIEACTBHSL.

Pa3BuTHe METOIOB MOHUTOPHHIAa pPa3BUTUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 060pvOvLl ¢ OUONOBDPENCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHvix 9KOCUCTEM.

JdemoHcTpanuu

Tabmumsl  w cxeMbl:  «3arpsi3HEHHE  aTMOcdepb»,  «3arps3HEHHe
ruapocheps», «3arps3HeHre TouBbl», «llapHukoBwIT  3ddexT», «Ocobo
OXpaHsieMbIe PUPOIHBIE TEPPUTOPUIY, «MOJIEH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTCHUH M >KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoi KHUTHM pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOyyarlmuMucad MporpaMMm cpeaHero oOiiero oOpa3oBaHUs: JMYHOCTHBIE,
MeTanpeaIMETHBIE U TTPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUMCKON
rPaXIaHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K oOydeHWI0  OuoJoruwy,
yeneHanpaesienHnoe pazsumue BHYTPEHHHX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATENIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  O0pa3OBaHUs, Haluyue NpasoCO3HAHUs.  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTIOCTUTAIOTCS
B EJIUHCTBE Y4YeOHOW M BOCHUTATEIHLHOM JESATEIBHOCTH B COOTBETCTBUHM C
TPaAULMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUsI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSJKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCEPEKHOrO OTHOIICHUS K KYJbTYPHOMY HACICAUIO U
TpaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepanuu, Npupoae u
OKpY’Karolen cpeze.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUSI yueOHOoro mpeamera «buosorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEH TO3WIKMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHUEHTAIlM{, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OTBITA U OMbBITA JEATEIBHOCTU B MPOIECCE peaiu3allui OCHOBHBIX HANpPaBICHUUN
BOCIIUTATEJILHOMN JAEATEIILHOCTH, B TOM YHUCJIE B YAaCTH:

1)rpa:xxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHa M MPaBOMOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUH
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3HIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEJAOBATENBLCKUX 3a7ady, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXJEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOM AECATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOMU WUJICHTUYHOCTH,
NaTpuoOTH3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponuuoi, ropmoctn 3a cBOWM Kpal, CBOXWO PomauHy, CBOW S3BIK M KYJBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECIUIO U NaMITHUKAM IIPUPOIBI,
JTOCTUXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OHMOJOTHM, TOHUMAHMS 3HAYCHUST OWOJIOTUM B TMO3HAHUU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0O OOIIIECTBA;

uzeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEH CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauiusiMu HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIIICHU;

ITIOHUMAaHHUE SMOLUOHAIBHOTO BO3JICUCTBUS KUBOU IPUPOABI U €€ HIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHIAX HCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢uzunyeckoro BocnuTAHUS, (PDOPMHPOBAHUS KYJILTYPbI 310POBbSI M
3MOLMOHAJBHOIO 0J1arOMOJyYHUs:

NOHMMaHHWE W pealu3alnus 370pOBOro U 0Oe30macHoro oopasza >KU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQTaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE TEHHOCTH TPaBWJI WHJIWBHAYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYallMAX, YTPOKAIOIIKUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEICTBUN W HENPUITHS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

WHTEPEC K Pa3IUyHbIM cdepaMm mpodhecCHOHANBHON JEATEIHLHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oynymie mpodeccu U peaTn30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA

AKOJOTUYECKU 1EJIECO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCHEACTBUM IS
OKPY>KaloIlel Cpebl;

OCO3HaHMWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETaeMble IPU H3YYEHUU OUOJIOTUU
3HAHUST W YMEHUS TPU PEHICHUH TPoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B TMPHUPOJIE,
HaIpaBJIC€HHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
AKOCHUCTEM, OHOCPEPHI);

AKTUBHOE  HEINPHUITUE JIEWCTBUHM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
IPUPOIAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJIArONMPHUATHBIE SKOJIOTHYECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIaTh UX;



HaJM4YUE PAa3BUTOrO SKOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATENbHOCTU HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B ITO3HABATEIbHOW, KOMMYHMKATUBHOW U COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIbHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JHUAJIOTe
KYJBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KyJNbTYpPbl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKTY JIFOJbMH U IO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM KakK HayKd, OCO3HaHUsA €€ poJu B
GbopMUPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
IpeacTaBlieHuss 00 OKpYXaroleM MHpPe KaK O €JUHCTBE MPHUPOJIbI, YEIOBEKa U
oOmecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUU MpodiieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUM JJISi COBPEMEHHOW IMBWJIM3ALINU:
oOecriedyeHuss HOBOTO YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX  pEemIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, NMOMCKA MyTeH BBIXO/A U3 II100aIbHBIX HKOJIOTHYECKUX MPOOIieM U
ofOecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYYEHHH OWOJOTUYECKUX 3HAHUN B IENAX
MOBBIIICHUS OOIIe KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3yYEHUU OUOJIOTUH;

MOHUMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS MJis aHaliu3a U
OOBSICHEHUS SBJICHUN OKPYKAIOIIET0 MUpa M MPOUCXOMASIINX B HEM WU3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HaHWE ILIEHHOCTH HAYYHOH JeATEeIbHOCTH, FOTOBHOCTH OCYUIECTBISTh
MPOEKTHYIO U UCCJIEA0BATEIBCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHWA TO OHOJOTUHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS y4eOHOTo mpeamera «buomorusy»
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAayYHbIC MOHSATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUUPUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEILECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, HaAy4YHbId (aKT, MPUHIIUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHWe,  HAOMIOJeHWe, HW3MEpPEHUE, OKCIePUMEHT U JIpyTrue);
yHUBEpCalbHbIe Yy4yeOHbIC JIeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreurBaroIIne dbopmupoBaHue (byHKITMOHATBHOMN
rPaMOTHOCTH U  COIIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuxcsi; CIOCOOHOCTH
o0yJaronmxcs UCITOJIB30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yueOHblE JEWUCTBUA B
MO03HABATENLHON M COLIUATBLHOMN MPaKTHKE.

B pesynapraTre wu3ydeHuss OHOJOTMM HAa YPOBHE CpPEAHETO OOLIEro
oOpazoBaHusi y oOyyaromierocsi OyayT chOpPMUPOBAHBI [O3HABATEIbHbBIC
yHHUBEpCajIbHbIC yueOHbIE ACHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHbIC yUeOHbIC
NEeUCTBUs, PETyJISITUBHbIE YHHUBEpPCAIbHbIE Y4YeOHblEe JE€HCTBUS, COBMECTHAas
NEeSITENbHOCTbD.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBl CPETHETO OOIIero
00pa30BaHUsl IOJKHBI OTPaXKaTh:

OsiaseHue YHUBepPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHU
NeUCTBUAMMU:

1)0a30Bble JIOrHYecKHe TeMCTBUS:

CcaMoOCTOSITENbHO  (OpPMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IMPU OCBOCHUM 3HAHUM MNPHUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMUsI, KjIaccuuUKaiuu, 0000I1IeH s ), pACKPbIBATh CMBICT
OMOJIOTMUECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, yCTaHABIUBAThH
CBSI3H C APYTUMHU MOHITHSIMH);

ONpEeAeNATh LEIN MACSITENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHUH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI JESATENILHOCTH C OCTABJICHHBIMU LEISIMH;

UCIOJI30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHUECKHUE PpACCYXKACHHUS (MHIYyKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUMSI B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

NPUMEHATh  CXEMHO-MOJEJbHBIE  CpelcTBa  JUIsl  TPEICTaBIICHUS
CYIIECTBEHHBIX CBA3CH M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBUIBICHHBIX B Pas3jIMYHBIX
UH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIIeHHs] MPOOJIeMbl C y4ETOM aHAM3a MMEIOIIHUXCS
MaTepHUaJIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIICHUE ITPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2)0a30Bble HCCJIeI0BaTEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIbCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh pPa3JWYHbIE BUJbl JEIATEIBHOCTU 110 IIOJIYYEHHUIO HOBOIO
3HaHUS, €ro MHTEpIpeTaly, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4E€OHBIX
CUTYaIMIX, B TOM YHCJIE IPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAaIeTh HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (opMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajayy,
BBIIBUT'aTh TUIOTE3y €€ pELIEHUs, HaXOAUTh APIYMEHTHl IJIs J0Ka3aTelbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBAaTh TOJYYEHHbIE B XOJI€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISTh LI€JICHANPABICHHBIM MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CpENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M IPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIBHBIE MOJIXOJbl U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHNUS.

3) pabora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE yueOHOTOo
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamu3upoBaTh



UHGOPMAITUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GOopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU TMOUCKE U
otOope Omonornyeckoil nHpopMannuu, HEOOXOAUMOM ISl BBHIIOTHEHUS YYeOHBIX
3ajad;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HUCIIOIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEeICTaBICHUS
ouosnornyeckon uHbopmaru (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKOM HMH(pOpMalMe: MPUMEHATh XHUMHUYECKue, (usnyeckue u
MaTeMaTUYeCKue 3HAaKU W CUMBOJIBI, (opMyIbl, aO0peBHATypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M 3allUThl  MH(OpManuwu,
UHGOPMAITMOHHON 0€30MaCHOCTH JTHYHOCTH.

OBJaieHne yHMBEPCATbHBIMHA KOMMYHHMKATUBHBIMH J1€/iCTBUSIMU:

1)o0menme:

OCYLIECTBJISITh KOMMYHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCUU IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHHS MpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UILUNA JPYTUX YYaCTHUKOB
JMasora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILEHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYyalUW,
YMETh CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEpEHUSs JIPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAsA AeSITeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboThI IpU PEIICHUU OMOJIOTUYECKOU MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (POPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOIl 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOUIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJO0T0 YjieHA KOJUIEKTHBA;



NPUHUMATh [E€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € YYETOM MHEHHH YYaCTHMKOB, OOCYXKIATh pEe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOTO yYaCTHHKA KOMAaH/bl B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE IIPOCKTHI, OILIGHWBATh WJEHW C TO3UIUA HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIEHWE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITHATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1)camoopranu3anusi:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOIeM U HX
pEIIeHus B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIe M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHIO K JKMBOHM NPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JAESITEIBHOCTD, BBISABIISTH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs Npo0ieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMHPOKOW HPYIUIUU B
pPa3HBIX 00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATh CBOM 00Opa3oBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LIENSIM;

BJIAJCTh  HABBIKAMM  TO3HABATENHbHON  pedJieKCHUH KaK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peQIEKCUU IJis OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILIEHUBATh PUCKUM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI W apryMEHTbl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHajau3€ pe3yJIbTaToOB
NEATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaTbl OCBOCHHUS COJEpPKAHHUS Y4yeOHOro mpeaMmera
«buonorusiyy Ha yrayOJEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npopuiabHOro  00y4yeHHst — oOywaromuxcs — Ouosmornd. OHM  BKIIIOYAIOT:
cnenuduueckue st OMOJIOrMM Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHI MO
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUI0 3HAHUM, BUJBI NEATEIBHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IUYHbIX YUEOHBIX, a TAKXKE B
peanbHBIX XKU3HEHHBIX cuUTyauusx. lIpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJlaM U3y4YeHHUsl.

[IpenMeTrHbIie pe3yabTaThl OCBOEHUS yueOHoro npeamera «buomorus» B 10
KJacce NOJKHbI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOM KAPTUHBI MUpA, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEHIEHHH MpodJieM  palrOHAIbHOIO
IPUPOAOIIOIH30BaHUS, O BKJIaJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJararonme OWONIOrMYecKre TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKA,
OpranmsmM, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIIPOU3BEACHUE,
HACJIeICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOpPUU
(xnerouynast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHoctu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOTO00pa3usi ¥ TPOUCXOXKJIEHUS  KYJIbTYPHBIX  PAacT€HUH),  3aKOHBI
(emmHOOOpa3usl MOTOMKOB NEPBOIO MOKOJEHUS, PacCILEIICHUs, YUCTOThl T'aMET,
HE3aBUCHUMOro HacinenoBanus [. MeHgensa, TOMOJOTHYECKUX pAIOB B
HacJIeICTBEHHOU U3MCHYMBOCTHU H. . Baswuona), 1810)205 00050003
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O ITO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHMCaHUE, HW3MEpPEHUE,
HaOJII0/IeHHUE, SKCIIEPUMEHT);



yMEHUE BBIIETATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJICTOYHBIX W MHOTOKIETOYHBIX OPraHW3MOB, B TOM YHUCIIEC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB pACTCHHH, »KWUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
MPOTEKAIONINX B OPTaHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTUYECKUX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboM3M), MPEBPAICHUSI SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO M TeTepOTPO(HOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUS,  WHANBUIAYAIBHOTO  Pa3BUTHs ~ OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABJIMBATh B3aMMOCBS3U MEXIYy OPraHOWJAMH KICTKH W WX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M HMX (QYHKIHAMH, MEXKIY
opraHaMd W CHUCTEMaM{ OpPTaHOB y pAaCTEHWH, KUBOTHBIX M YEJIOBEKA M WX
GYyHKIUSAMHA, MEXIYy CHUCTEMaMHU OPTaHOB M WX (QYHKIUAMH, MEXAY dTarmamu
oOMEHa BEIIeCTB, dTallaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamamMu SMOPHUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (PEHOTHUNOM, (EHOTHUIIOM U
dbakTOpaMu cpenibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIC MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTII;

YMEHUE peNaTh OMOJOTUYECKUE 3aa9H, BHISBISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMYECKUMH TIPOIECCAMU U SABJIICHUSIMH, 1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHWH IMOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPATOpPHBIE M MpakTUYeCKue padoThl, COOIIOIATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIECPUMEHTAIbHBIMU
cpencTBamu, GOpMYJIMPYS Ielb HWCCICIOBAaHUS, aHAIM3HPOBATh IOTyYCHHBIC
pe3yabTaThl U JCNIaTh BHIBO/IBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKONM paboTe Mo OMOoJIOrHuH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJbTaThl HA  yYCHHYECKHX

KOH(EPEHITUSAX;
yMEHHUE OIICHWBATh OJTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  OWojorMd W MeAWIMHBI  (KJIOHUPOBAHHWE,  HWCKYCCTBEHHOE

OTUIOZIOTBOPEHUE, HAMPABICHHOE W3MEHEHHE TeHOMa M CO3/JaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
NEeSTEeNbHOCTH B 00JacTH OMOJOTUHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJIbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(eCcCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPAXKATh:

cOpPMUPOBAHHOCTh 3HAHMW O MECTe€ W pOJIM OWUONOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyUYHOUN
KapTUHBl MHpA, B TMO3HAHMM 3aKOHOB MPUPOABI M PELICHHH SKOJOTMYECKHX
npoOJieM 4YeloBEeYecTBa, a TakKe B PEHIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIIEHUS K MPUPOJE,
OOIIeCTBY, YEJIOBEKY, O BKJIAJe POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BuUTHE OHUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTUYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONnpeNeNeHus] M TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIIuX OHOJOTHYECKHUX
TEPMUHOB M MOHATHH (BHI, 3KOCUCTEMa, Ouochepa), OHOIOrHUYECKUE TEOpUHU
(aBosmtonioHHas Teopust Y. JlapBuHa, CUHTETHYECKAs] TEOPUSI IBOJIIOLIUN), YUCHUS
(A. H. CeBepuoBa — 0 nmyTsx U HampasieHUsAX 3Bodtounu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimeBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. Jlubuxa,
HKOJIOTMYECKON NUpaMubl 3HEpPruu), rumnore3sl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  ITO3HAHMS,
UCIIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBICHUS U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHU B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPU3HAKU: BHJIOB, OHOTEOIEHO30B,
9KOCUCTEM M OHMocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3pbhIBAIOIIETO
€CTECTBEHHOTO ot0opa, IIONaTPUYECKOT0 u CUMITIaTPUYECKOTrO
BUI000pa30BaHNUs, BIUSHUS ABMKYIIUX CHJI SBOJIONNUHA HA TeHOMOHI TMOMYJISIINAHN,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K Cpejie OOWTaHMs, YepeJOBaHUsI HAMPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLUH,
JBIDKYIIMMH CHJIAMU aHTPOIIOr€He3a, KOMIIOHEHTaMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K cpelle OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€il  OpraHM3MOB B  cOOOLIEeCTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA
YEeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHMS MIPUPOIBI M YETIOBEUECTBA;

YMEHHE periaTb OMOIIOTUYECKUE 3a/Ja4H, BBISBISATH MPHUNHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SIBJIICHHUSIMH, JI€TIATh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpaKkTUYeCKue paboThl, COOJII0IAThH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OSKCIECPUMECHTATHHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HMCCIECNOBAaHUS, AHAIM3UPOBATH MOJYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHuH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSX;

yYMEHUE OILEHMWBATh THIOTE3bl M TEOPUH O MIPOUCXOKICHUHU KU3HU, YETOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYMHAX, MOCICACTBUSIX M CHOCO0ax MpeAoTBpaIleHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuoHaAITbHON
NESATENHHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, IPUPOJIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUH, CEIBCKOrO0 XO35AWCTBA, MHUIIECBON
NPOMBIIIUICHHOCTH, YIUIyONsATh TO3HABaTEIbHBIH HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPeccuu H  IPOJOJIKEHUE
OMOJIOTUYECKOTO O00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunvecTBouyacon DJIeKTPOHHbIE
Ne HaumenoBanuepasuesioB u
(undposbie)
n/m | TeMIporpaMmbl Bcero | KoutpoabnblepaGorsl | IIpakTnueckuepadoTsl
o0pa3oBaTebHbIEPECYPCHI
1 buonoruskaknayka
2 JKuBbI€ cHCTEMBI U UX U3yUYEHHE 2
3 buonorusaknerku 2 0.5
4 XHUMHYECKasIOPTraHN3ALUAKIECTKH 10 1
5 Crpoenue U QyHKIUUKIETKA 8 2
6 OOMeH BelecTB U MpeBpalieHne 9 1
SHEPTUU B KIETKE
. Hacnencreennas uadopmarus u 9 0.5
peanuzanus €€ B KJIETKe
JKU3HEHHBINIUKIIKIIETKA 6 1
9 Crpoenne 1 pyHKIUHOPTaHU3MOB 17 1.5
10 PazmHoxenue u 2 L5
Pa3BUTHUEOPTAHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U N3MEHYNBOCTHU 2 0.5
OpraHHU3MOB
12 3aKOHOMEPHOCTHHACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYUBOCTH 6 1
14 I'eneTukauenoBeka 3 0.5
15 CenexuusopraHu3MoB 4 1
16 buorexnonorus n 4




CHHTETHYECKAIONOJIOT S

17

PesepBHOEBpEeMs

OBUIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102

13




11 KITACC

Ne
n/n

HaumenoBaHnuepasieioB u
TeMIIPOrpaMMbl

KoanyecTBO4acos

Bcero KonTpoabHbiepadoThI

IIpakTH4yecknepadoThI

DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTejbHbIEpeCypChI

3aporkcHUE U Pa3BUTHE
9BOJIIOLIMOHHBIX MPEACTABICHUI
B OHoIoruu

Mukpo3Boronus 1
e€pe3ynbTaThl

14

MaxkpoaBontonuus u
e€pe3yJIbTaThl

[TpoucxoxkaeHe U pa3BUTHE
JKA3HU Ha 3emiie

15

1.5

IIpoucxoxneHueuenoBeka —
AHTPOIIOTEHE3

10

OKoJ0rus — Hayka o
B3aMMOOTHOUIEHUSIX OPraHU3MOB
Y HaJIOPraHU3MEHHBIX CUCTEM C
OKpYXaIoIIei cpeaoi

0.5

OpFaHI/I3MBI 151 Cpe[[aO6I/ITaHI/ISI

1.5

DKOJIOTHSBUIOB U TIOMYJISIIAN

0.5

DKOIOrUsICOOOIIECTB.
DKOIOTHYECKUECUCTEMBI

12

0.5

10

buocdepa —
T7100aJIbHAsSIIKOCUCTEMA

11

UYenoBek 1 OKpysKaromascpena

12

PesepBHOEBpeMs




OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

~

Temaypoxa

KoanuecTtBouacoB

Be
ero

KoHTpobHBI
epadoThI

IIpakTHyeckn
epadoThI

Jarausy
YeHUs

DiIeKTpOHHbIen G poBBICOOPa30B
aTeJIbHbIepeCcypChl

buonorus Kkak KOMIIEKCHAs HayKa 1
KaK 9aCTb COBPCMCHHOI'O O6IJ.I€CTBa

JKuBEIe cHCTEMEBI U UX CBOMCTBA

YpoBHEBaIOpraHU3alUs>KUBBIXCUCT

M

Hcropust OTKpBITUS U U3YUEHUS
kietku. Kinetounaareopus

MeTo/1bl MOJIEKYISIPHOUN U
KJIETOYHOM OMOJIOTHH.
[IpakTrueckas padora «M3ydeHue
METOIOB KJIETOUYHOM OHoiorun
(xpomarorpadus, 35ekTpodopes,
muddepeHnuaITbLHoe
ueHrpudyruposanue, [1LP)»

0.5

XuMudecKkuiicocTaBkieTki. Boaa.

MI/IHepaJIBHI)IG BCIICCTBA KJICTKU, UX

Ouooruueckas pojb

OpFaHI/I‘lCCKI/Ie BCIICCTBA KIICTKH —

6enxu. JlabopaTopnas padora

«O6Hapyx)eHHne OETKOB ¢ TTIOMOIIBIO

Ka4eCTBEHHBIX PEAKLIAI»

0.5




CocraB 1 CBOMCTBA0EIKOB

Knaccudukanus u GpyHxim 6enxkoB

11

OpFaHI/I‘-Ie(DKI/IeBeHle(JTBaKJ'IeTKI/I —
YIJI€BOAbI

12

OpFaHI/I‘-IGCKI/IeBCH_IGCTBaKJICTKI/I —
JIMITU AbI

13

Hyxnennoseie kucnotsl. JIHK u
PHK. JlaboparopHas pabota
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOBY

0.5

14

Crpoenue u pynkuuu ATO. [pyrue
nykieosuarpudocdars (HTD)

15

CexBennpoBanue JIHK. Meroapt
TC€HOMHKH, TPAHCKPHUIITOMUKH,
MIPOTCOMUKHU

16

MeToabICTPYKTYPHOMOHOTIOT I

17

O06001eHre TPOMIEHHOTO
MaTtepuana

18

[TonroroBka k EI'D, pemenue
3a/IaHUM 110 MOJIEKYJIIPHOMN
Ouosiorun

19

THUIBIKIETOK.
[IpokapuoTnueckaskiieTka

20

CrpoeHne 3yKapuoTHYECKOHN KIIETKHU.
[IpakTuyeckas padora «M3ydyeHue
CBOWCTB KJIETOYHOH MeMOpPaHbD»

0.5

21

[ToBepxHOCTHBIMANTIAPATKIETKH

22

OnHoMeMOpaHHBIE OPraHOUIBI

0.5




kietku. [Ipaktuueckas padota
«V3yueHne IBYKEHHS [IUTOIIa3MBbI
B PAaCTUTEIBHBIX KIETKaX»

23

[TomyaBTOHOMHBIE OPraHOUBI
KJICTKWA: MUTOXOHJIPHH, TTACTH/IBL.
JlabopaTopHas pabota
«HccnenoBanue ma3sMon3a u
JIETIa3MOJIN3a B PACTUTEIBHBIX
KJIETKax»

0.5

24

HemeMOpaHHbIEOPraHOUIBIKIETKI

25

Crpoenue u QpyHKLIUUAAPA

26

CpaBHuTeNbHAs XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabota «/3ydeHne cTpoeHus KIeTOK
Pa3IUYHBIX OPraHU3MOBY

0.5

27

ACCUMUITSITIVSI ¥ TUCCUMPTSIINAS —
JIBE CTOPOHBI MeTabom3Ma. THIIbI
oOMeHa BemiecTB. JlabopaTopHas
pabora «/3yueHne KaTaTuTHIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMIIIa3bl WIH KaTajaas3bl)»

28

DepMEHTAaTUBHBIN XapaKTep
peaKkIuil KJICTOYHOTO MeTaboIn3Ma.
JlaGopaTtopHas padora «M3yuenune
(hepMEeHTaTUBHOTO pacUIeTNICHUs
MepoKCcHIa BOJIOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX
KIIETKaX»

0.5

29

benku-akTuBaTOPHI M OCIIKH-
WHTUOUTOPBI




30 ABTOTPOGHBINTUIIOOMEHABEIIECTB

31 doTocuHTE3, CBETOBAS CTAIH

32 ®oTocHuHTE3, TEMHOBAS CTaIH
Xemocuntes. Jlabopatopnas padora

33 «CpaBHeHUE MPOIIECCOB 0.5
(OoTOCHHTE3a 1 XeMOCHHTE32»
AHa’poOHbIE OpraHu3Mbl. Bus

34 opoxenus. JlaboparopHas pabota
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TBIXQHUS)

15 AspoOHBIE OpraHU3MBbl. DTaITbl
SHEPreTHUECKOro oOMeHa
OHeprus MEMOpPaHHOTO IpaiueHTa

36 | mnpotonoB. Cunre3z AT®: pabota
npoToHHON AT®-cuHTa3bI

38 PeaknuuMaTpu4HOrocuHTE3a

19 Tpanckpunuus —
MatpuunbliicuaTe3 PHK

40 Tpancnsauus u e€aranbl

A1 KoaupoBanue amunokucnot. Ponb
pubocom B OmocuHTe3e Oenka

4 Opranuzanus reHomMa y mpoKapuoT U
3YKapuoT

43 MonekysipHbIE MEXaHU3MBbI
AKCIPECCUU T€HOB Y SYKapuOT

44 Pertenuie 3agannii Ha TeHETUYECKUN
KOJ

45 Pemenue 3agannii Ha reHETUYECKHI




KOJI

Pemenue 3amanuii Ha reHETUUECKUN

47
KOJ
43 O06001eHre TTPOMIEHHOTO
MaTtepuana
49 [Moaroroska k EI'D, pemenue
3a/IaHU HA OOMEH BEIIECTB
Bupycsl — BHEKIIETOUHBIE (HOPMBI
50 KU3HU U OOJIUTaTHBIE MTAPA3UTHI. 0.5
I[TpakTuueckas padora «Cosnanue '
MOJICJIA BUPYCa»
51 Bupycubie 3a001eBaHus YeI0BeKa,
KUBOTHBIX, PACTCHUHN
5 Hanorexnomoruu B 6uosjaoruu u
MEIUIHE
53 JKW3HEHHBIMITUKITKIIETKH
54 Marpuunsliicuates JJTHK
Xpomocowmel. JTabopaTtopHast pabota
55 «M3yyeHne XxpoMocOM Ha rOTOBBIX 0.5
MHUKpOIIpenapaTax»
56 JIENeHUEKIIETKA — MUTO3
57 Pemenne 3amanuii EI'D Ha neinenne
KJIETOK
Turnsl kiietok. Kapuokunes u
nuTokuHe3. JlabopatopHas pabota
58 «Habmonenre MUTO3a B KIJIETKaxX 0.5
KOHUYHMKA KOPEIKa JIyKa (Ha TOTOBBIX
MHKpOTIpenapaTax)»
59 Perynsuusxku3HEHHOTOIIUKIIAKIIETOK




60 Opranu3MKaKeIuHOCTIEII0e
Txanu pacrenuii. JlaboparopHas
61 pabota «M3yueHnue Tkanei 0.5
pacTeHuin»
TkaHU )KMBOTHBIX U YEJIOBEKA.
62 | Jlaboparopnas pabota «3ydyeHue 0.5
TKaHEN )KMBOTHBIX»
Oprassl. CHcTEMBI OPraHOB.
63 JlaGopaTtopHas padora «M3yuenue 0.5
OpPraHOB IIBETKOBOT'O PACTCHUS»
64 Ornoparenaopranu3mMoB
65 JIBUKEeHMEOpraHu3MOB
66 | IluraHueopranusmMoB
IInTanne MO3BOHOYHBIX KUBOTHBIX.
67 IInmeBapurenpHas cucTeMa
4eJloBeKa
68 O06001eHre TPOUIEHHOTO
Marepuaina
69 | IloaroroBka x EI'D
70 JIpIXxaHuEeoOpraHnu3MOB
71 JlpIxaHue MO3BOHOYHBIX )KMBOTHBIX
U 4eJIoBeKa
72 TpaHcnOpTBENIECTB Y OPraHU3MOB
KpoBenocHas cucrema
73 [T0O3BOHOYHBIX )KUBOTHBIX U
4eJI0BEKa
74 | BrlneneHue y opraHu3MoB
75 3amuTa y OpraHu3MoB




76

NMMmyHHascucTEMadeloBeKa

PaznpaxuMocTb U peryisiuus y

77
OpPTraHHU3MOB
I'ymopanbHas peryssmus u

78 SHJOKpPUHHAS CHCTEMa XUBOTHBIX U
YeloBeKa

79 O060011eHrEe TTPOMIEHHOTO
MaTepuaa

80 [Toaroroska k EI'D

81 DOopMBIPA3MHOKEHUSOPTAHU3MOB

82 | IlonoBoepa3MHOXEHHE

83

- Meiio3

84
I"ameTorenes. O6pazoBanue u
pa3BHUTHE TIOJIOBBIX KJICTOK.

85 JlabGopaTtopHas padorta «M3yuenune 0.5
CTPOEHHSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

26 Pemenue 3amannii EI'D Ha nenenue
KJIETOK

27 NuauBuayanbHOEPa3BUTUEOPTAHUZM
OB — OHTOTCHE3

28 3akJiajika OpraHOB U TKaHEW U3
3apO/IbIIIEBHIX JTUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.

29 JlabopaTopHas pabota «BrisBiienne 0.5

MPU3HAKOB CXOJICTBA 3apOIbIIICH
IMO3BOHOYHBIX JKUBOTHBIX»




PasMHOxeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHas padota «CtpoeHue

90 0.5
OpPraHoOB Pa3MHOKEHUS BBICILIUX
pacTeHu»
01 O0600111eH1E TTPOIIEHHOTO
MaTtepuana
92 ITonroroBka k EI'D, pemenne
- 3aJlaHUl HA JIEJICHUE KIIETOK U
93 pacTUTENbHBIC LIUKIIBI
94 HcTopust cTaHOBIEHUS U Pa3BUTHUS
TeHETUKH KaK HAyKu
OcCHOBHbIE TIOHATHS U CUMBOJIBI
95 reHetuku. JlabopatopHas pabora 0.5
«Jlpozoduiaa kak 00bEKT ’
TeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTU HACIIEOBaHUS
pU3HaKoB. MoHOruOpuIHOE
96 ckperntuBanue. [Ipaktuueckaspadbora 0.5
"N3ydeHnepe3yapTaTOBMOHOTHOPH/T
HOTOCKpEIIUBAaHMS Y Ap0o30]rIbr"
97 [{uTomornyeckneocCHOBLIMOHOTHOPH
JTHOTOCKpELIUBaHUS
08 AHanu3upyOLIEECKPEIMBAHUE.
HenonnoenomunupoBanue
99 Pemenue 3a1ay Ha MOHOTHOpUAHOE
CKpeIllMBaHUE
10 JluruOpuHOE CKpEIBaHHE.
0 [IpakTuueckas pabora «M3yueHue 0.5

Pe3yJIbTaTOB TUTHOPUAHOTO




CKpEIIUBaHUS Y APO30(DHUITBI

10 [{uTOMOTNYECKUEOCHOBBLIUTHOPUIH
1 OTrOCKpEIIMBaAHUS

10

2- Pemenue 3amay Ha qUruOpuaHOE

10 CKpELIMBaHNE

3

10 CueniieHHOEHACIe1I0BaHUETIPU3HAKO
4 B

10 | XpomocoMHasTEOPUSHACIEICTBEHHO
5 CTH

10

6- Pemenue 3aa4d Ha crienjieHHoOe

10 HacJieJOBaHHE

7

10

2 I'eneTukarnona

10

9- Pemenne 3aga4 Ha crieryieHUE ¢

11 IIOJIOM

0

11 O060061IeHrEe IPOHACHHOTO

1 Marepuaia

11

2- [Moaroroska k EI'D, pemenue

11 reHEeTHUECKUX 3a/1a4

3

11

I'enoTunkakuenocTHascucTeEMa




11

['eneT4ecKnii KOHTPOJIb Pa3BUTHSA
pPacTeHMM, )KUBOTHBIX U YEJIOBEKA

11 N3MeHYNBOCTBIIPU3HAKOB.
6 Bunpm3MeHINBOCTH
11
. MoaudukarmoOHHAsIU3MEHUUBOCTh
BapuanuonHsslii pan u
BapuallMOHHAsI KpUBasl.
1 JlabopaTopHas paboTa
2 «HccnenoBanre 3aKOHOMEPHOCTEN 0.5
MOAU(DUKAITIOHHON U3MEHUHUBOCTH.
[TocTpoeHueBapualiMiOHHOTOpsA U
BAPUALIMOHHOMKPUBOI»
11 I'eHOTHIINUECKASTU3MEHYNBOCTb.
9 KoMOnHaTHBHAsIN3MEHYUBOCTD
MyTarnmonHasi "3MEHUYUBOCTb.
12 [IpakTuueckas pabora «MyTtauuu y 0.5
0 po30( Ikl (Ha TOTOBBIX '
MHKpOIIpenapaTax)»
12 3aKOHOMEPHOCTH MYTallMOHHOTO
) nporecca. JNUreHeTHKa u
SIUTICHOMHMKA
12 I'enetuka yenoseka. [IpakTuyeckas
) pabota «CocTaBlieHHE U aHATU3 0.5
POAOCIOBHOM
12 .
3 MeToasIMe TMIIMHCKONT€HETUKH
12 3HaueHNEe MEIUIIMHCKOM T'CHETHKH B
4 MPEAOTBPAIIECHUHN U JICUCHUH




TE€HETHYECKNX 3a00JIeBaHUl

YesioBeKa
12 | O06006meHue mpoiIeHHOTO
5 Marepuaia
12 [ToaroroBka k EI'D, pemenue
6 3aJlaHUl BTOPOU YacCTH
OCHOBHBIE TIOHSTHS CEJICKITUU.
12 JlabopaTtopHas padota «M3yuenue 0.5
7 COPTOB KYJIbTYPHBIX PACTCHUH U ’
MOPO/I TOMAIITHUX dKUBOTHBIX)»
12 Metoabl ceneKIUOHHOM pabOTHI.
2 JlabopaTtopHas padota «M3yuenue 0.5
METOJIOB CEJIEKIIUN PACTEHUI»
12 JloCTHKEHUSI CeJIEKIIUU PACTEHUM U
9 KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHHID»
13 Coxpanenue, U3y4eHue u
0 HCII0JIb30BaHUE F€HETUYECKUX
pecypcos
buortexHonorus kak Hayka U
13 OTpacyib TPOU3BOJICTBA. 0.5
1 [IpakTuueckas pabora «13yueHue '
00BEKTOB OMOTEXHOIOTHUI
13 OcCHOBHbBIEHAIPABJICHUSCUHTETHUECK
2 oifbuonoruu
13
3 XpoMOCOMHas U T€HHAIMH)KEHEPUS
13 Knerounas unxxenepus,
4 KJIIOHUPOBaHUE




13
MeaumHECKneONOTEXHOIOT NI

5
13 PesepsHblii ypok. IloBTopenue,
6 000011IeHNE, CHCTEMATH3AIIHAS 1

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

13

13.5




11 KITACC

Ne

~

Temaypoxka

KosanyecTBO4acos

Bce
ro

KonTpoJbHble
padoTsbI

IIpakTH4eckue
padoTsbI

Haranzy
YyeHust

dueKkTpoHHbIenUPpoBHICOOPa3OBA
TeJIbHbIepecypchl

OBonronuoHHasATeopus Y.
[apBuna

JIBUKyIIME CUITBI SBOJTIOIINH
Bu10B 1o Y. JlapBuny

BbopnrOa 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTbOp

DOopMUPOBAHUECUHTETUYECKONUTE
OPUMIBOJIIOLIUHI

OTanel YBOJIOIMOHHOTIO
rporiecca: MUKPOIBOJIOIHS U
MaKpO3BOIIOLHUSA

[Homyssmms —
3JIEMEHTapHAasIe IMHULA3BOJIIOLU
"

3aKOH T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaGoparopHas
pabota «BrisiBiieHHE
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BUJIA»

0.5




DneMeHTapHbIE(aKTOPBIIBOIIIOL]
uu

D¢ ekt ocnoparens. dpdexr
6YTBIJ'IO‘-IHOI‘O TOpJIbIIIKa

10

Murpauuu. U3onsumn
MOMYJISIIHIA: reorpaduueckas,
OHoJIOrnYecKast

11

EcrecTBennsIit oTO0p —
HarpasJsomui GaxTop
HBOJIIOLIUU

12

[TonoBoioT60p

13

[TpucmocobaeHHOCTD
OpPraHU3MOB KakK pe3yJbTaT
MUKpO3BoJrOIHH. JlaboparopHas
pabota «M3y4yenue apomMmopho30B
Y WJIM0AJIANTAllUN Y PACTEHUI U
KHBOTHBIX)»

0.5

14

[Tpumeps! npucnocodIeHUH y
OpraHu3MoB: MOP(OIOTUIECKUE,
¢dusnonoruyueckue,
OHMOXUMHYECKUE,
MTOBEJICHYCCKUE.
Jlaboparopnasipabota
«IIpucnocobieHusIOpraHu3MoB U
MXOTHOCHUTEJbHASIIENeCO00pa3HO
CTBb»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlabopartopnas pabota
«CpaBHeHHE BUOB T10

0.5




MOP(]OIIOTHUECKOMY KPUTSPHUIO»

16

CrpykrypaBunaa

17

BunoobpazoBanuekakpe3yibTart
MUKPOIBOJIOIIH

18

CBSI3bBMUKPO3BOIIOLUH U
AIUIEMUOJIOTUH

19

Maxkpo3BOoTIOIHS.
ITaneoHnToIOTMYECKHE METOIbI
M3y4YEHUS IBOJIOLUU

20

buoreorpaduyeckueMeToqpIn3yYd
SHUSIBOJIOLIUN

21

OMOpHOIOTHYECKUE U
CPaBHUTEIHHO-
MOP(OIOTHUECKHE METOTBI
M3yYEHUS SBOJIIOLIUU

22

MounekyIapHO-TreHeTUYECKHUE,
OMOXUMHUYECKUE U
MaTE€MaTHYECKUE METOIbI
W3YYEHUS IBOJIOLUN

23

OO11re3aKOHOMEPHOCTHIBOJIION
Hnn

24

AnanTuBHAS payaIys.
HepaBHOMEpHOCTH TEMITIOB
SBOIIOLUHU

25

HayuHble runoressl
MPOUCXOXKICHUS KU3HU HA
3emuie

26

I[OHay‘IHBIe MMpeaACTaBJICHUA O




3apOXKACHUH KU3HU

27

OCHOBHBIEATANIBIHEOPTAHUYECKO
HPBOJIIOLINHT

28

FHHOTGSHS&pO)KI[eHI/ISDKI/ISHI/I

29

HcTopus 3emMau 1 METO/IBI €€
uzyuenus. Jlaboparopnas pabora
«/3yueHune u onvcaHue
HCKOITAEMBIX OCTATKOB JIPEBHHUX
OpraHU3MOB»

0.5

30

HavanpHpleaTanblOpraHn4eCcKomn?
BOJIIOLIUH

31

BBOHIOI_II/IHSYKapI/IOT

32

OCHOBHBIE 3Tarbl YBOTIOIUN
PacCTUTEIHHOTO MUPA.
[IpakTrueckas pabora
«M3ydeHne ocoOeHHOCTEH
CTPOEHUS paCTEHUI pa3HbIX
OTZIETIOBY

0.5

33

OCHOBHBIE 3TAITbI 9BOJJIOIIMH
KMBOTHOI'O MHpa

34

DBOIONMS KUBOTHBIX.
ITpakTnueckas padbora
«M3ydenune ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KHUBOTHBIX)»

0.5

35

PasButie xu3Hu Ha 3eMile 110
spam U nepuojam

36

MaccoBrie BbIMHPAHUS —




9KOJIOTUUECKUE KPU3HCHI
MPOIILIOTO

CoBpeMeHHBIN IKOIOTHYECKU

37
KPHU3HUC, €ro 0COOEHHOCTH

13 CoBpeMeHHascucTeMaopraHuec
KOTOIPOIILIOTO

19 OCHOBHBIECUCTEMATUYECKUETPYTI
MBIOPTaHU3MOB

40 AHTpOII0JIOTHS — HayKa O
YeJI0BEKE

A1 PazBuTune npeacrabieHuit o
MIPOUCXOXKICHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
OpraHuYeCcKOro MHpA.

4 JlaGopartopnas pabota 0.5
«M3ydeHne ocoOeHHOCTEH '
CTPOECHUS CKeJIeTa YeIIOBeKa,

CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBHKyIIMECUIIBIAHTPOIIOTEHE3A
CooTHoIIeHrne OMOTOTHYECKUX U

44 COLIMANIBHBIX (PaKTOPOB B
aHTPOIIOTCHE3e

45 OCHOBHBIECTAIUUAHTPOIIOTEHE3a

46 [Taneorenervika u
MajeoreHOMHUKa

47 DBOJIOLMSICOBPEMEHHOTOUENIOBE
Ka

48 UYenoBeyeckue pachl. 0.5




[TpakTuueckas pabora
«M3yueHne 3K0IOTHIECKUX
aJlanTayii 4eIoBeKa»

49

MexaucuuiInHapHbIeMETOIbIaH
TPOTIOJIOTUH

50

3apoxaeHue u
Pa3BUTUEIKOJIOTUU

51

MeTobI DKOIOTHH.
Jlabopartopnas pabota
«M3yueHne MeTo10B
HKOJIOTMYECKUX HCCIETOBAHUIN

0.5

52

3HaueHne YKOIOTNYECKUX
3HAHUH 1 YeJI0BeKa

53

OkonorunyeckredakTopsl

54

AbuoTtnueckue paxktopsl. CBer
KaK 9KOJIOTUYECKUN (haKTop.
JlaGoparopnas pabota
«BrisBreHUE TpUCTIOCOOICHUN
OpPTaHU3MOB K BIIHSIHHIO CBETa»

0.5

55

AbGuoTtndeckue haKkTOpHI.
Temneparypa kak
9KOJOTUYecKuil pakrop.
JlaGopatopHas pabota
«BpIsBIEHNE TPUCTIOCOOICHUIA
OPraHM3MOB K BIIUSHUIO
TEeMIepaTypb»

0.5

56

AobuoTtndeckue (HaKTopsl.
BnaxHOCTh KaK 3KOJIOTHYEeCKUI

0.5




daktop. JTaboparopHas pabota
«AHATOMHUYECKHE 0OCOOCHHOCTH
pacTeHUi U3 pa3HbIX MECT
oOHuTaHU

57 CpenploOuTaHUSIOPraHU3MOB 1

58 buonornueckuepuTmsl 1

59 KvzHeHHbIeOPMBIOPTaHU3MOB 1

60 buotnyeckuedakropsl 1
3HaueHue OMOTHYECKHUX

61 B3auMOJICUCTBUI 11 1
CYLIECTBOBaHMsI OPIaHU3MOB B
cpene oouTaHus

6 DKOJIOTNYECKUEXaPAKTEPUCTUKH i
MO SN
OcHOBHBIE TIOKa3aTENN

63 MOIYJISILIUM: YUCIIEHHOCTb, |
IUIOTHOCTb, BO3pACTHAs U
MI0JIOBAsi CTPYKTypa
OcHOBHBIE TIOKa3aTENN

64 | TOTYILALMM: POXIACMOCTE, 1
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKOJIOTNYeCKasACTPYKTyparomyJa 1
ALUU

66 JmHaMuka nomynsauuy u eé 1
perynsuus

67 Kpussble pocta yncieHHOCTH |

MOIMyJIAIHUH. KpI/IBLIe BbDKUBAaHUA




DKOJIOTHYECKasl HUIIIA BUA.
Jlabopartopnas pabota

68 0.5
«IIpucnocobnenus cemsH
pacTeHui K pacceneHuIo»

69 Bunkakcucremanonysiuit

70 3aKOHOMEPHOCTH MOBEJICHUS U
MUTpaluii >KUBOTHBIX

71 Co00111ecTBOOPraHu3MOB —
Ono1EeHO03

7 DKOCHCTEMAKaKOTKPBITAsCUCTEM
a

7 KpyroBoport BeliecTB U OTOK
SHEPrUU B 3KOCUCTEME

74 OCHOBHBIENIOKA3aTEIINIKOCUCTEM
Bl

75 DKOJIOTMYECKUETTUPAMU/IBI

76 N3smenenuscooOmecTs —
CYKIIECCUHU
IIpupoaHBIE 3KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEN U OKEAHOB
IIpupoaHbIE 3KOCUCTEMBI.

78 OKOCHUCTEMBI TyH]IP, JIECOB,
CTerel, MyCThIHb

79 AHTPONOTreHHBIEIKOCHUCTEMBI
Yp6osKoCUCTEMBL.

80 [TpakTuueckas pabora 0.5

«/3yueHue u onvcaHue




ypOOIKOCUCTEMBI

81

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOJECUCTBUI
OpPraHu3MOB B 9KOCHCTEMAX

82

MexaHnu3MbI BO3JICHCTBHS
3arpsiI3HEHUI pa3HbIX TUIIOB Ha
cyOopraHM3MeHHOM,
OpTaHU3MEHHOM,
MOTYJISIITIOHHOM H
9KOCHUCTEMHOM YPOBHSIX

&3

buocdepa —
oOmiernaneTapHaso00I0uKa3eMI
"

84

VYuenne B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTUCYLIECTBOBAHMUS
ouocdepsl

86

KpyroBopoTbI BemecTB u
OUOreOXUMHUYECKUE [IUKIIBI

87

30HaBHOCTH OMOCHEPHI.
OCHOBHBIC OMOMBI CYIIIN

88

YcroitunBocThOMOChEpHI

89

OKOJIOTHYECKHE KpU3HUCHI U UX
MMPUYINHBI

90

BozaeiictBuedenoBekanadbmocde
py

91

AHTpPONIOT€HHOE BO3/ICHCTBHE HA
pacTUTENbHBIA U )KUBOTHBIN MU




92 OxpaHanpupo/ibl
OCHOBHBIE TPUHITUTIBI

93 YCTOWYMBOT'O pa3BUTHS
YeIIOBEYECTBA U TIPUPO/IBI
PanmonansHOE

94 MPUPOIOTIONB30BaHUE U
COXpaHEeHHEe OMOJIOTHIECKOTO
pa3zHooOpasus 3eMin
O06001IeHE TI0 TEME

95 «MukposBoJOIUsA U €€
PE3yNIbTAThDY
O06o0meHue mo Teme

96 «MakposBoonus u eé
pe3yIbTaThDY
O06001IeHNE TT0 TEME

97 «IIpoucxoxaeHue u pa3BuTHe
JKM3HU Ha 3eMIiey
O06o001IeH e 110 TEME

98 «IIpoucxoxaeHue yenoBeka —
aAHTPOTIOTCHE3)
O06001IeHue 110 TeMe «DKOIOT U

99 — HayKa O B3aMMOOTHOILIEHUSIX
OpPTaHU3MOB»

10 O06001IeHE 10 TEME

0 «Opranu3msl U cpeia OOUTaHUS

10 O06001IeHnE TT0 TeME « DKOIOTHS

1 BHUJIOB U TIOMYJISILIUI»

10 O606menue o reme «brocdepa




2

— rio0abHast DKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102

7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






