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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Oumonorusi) Ha
ypOBHE cpenHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccutickoit denepammmy,
OdI'OC COO, denepanbHoii padboueld mporpammbl, KoHuenuu mnpenojaBaHus
yaeOHOTO mpeaMera «bruomorusy u OCHOBHBIX MOJIOKEHUN (eaepabHON paboueit
MpOrpaMMbl BOCIIUTAHUS.

YueOuplii npeamer «buonorus» yrayOnéunoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeAMETHOM obnactu «EcTecTBeHHO-
HayyHele npeameTh». CornacHo mnonoxeHusmM OI'OC COO mnpodunbHbIC
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YpOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanm  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHs U
MPU3BaHbBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIKUM, CPEIHUM
o0IMM, cpeHUM NMpodeCcCUOHANBHBIM U BhICIIUM 00pazoBaHueM. B To xe Bpems
KOKIBIA W3 DJTHUX YYEOHBIX TMPEIMETOB JOKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSI3aHHBIX C TpodopueHTanmend 00y4aromuXxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOIO 3HAHHUA, CBSA3aHHOTO C OMOJOTHEH,
MEIULMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorusa" maér mpeacTaBieHHE O
eI U 3ajadax u3yudeHusi ydyeOHoro mpeamera «buosorus» Ha yriayOa€éHHOM
YPOBHE, omnpeaeseT o0s3aTeabHoe (MHBapUAHTHOE) IPEAMETHOE COACPIKAHUE, ETO
CTPYKTYpPHUpPOBAaHME [0 pa3fenaM ¢ TeMmaMm, paclpeleleHue 10 Kiaccam,
PEKOMEHIyeT TOCIE0BaTeIbHOCTh M3YyUYEHUs] Y4eOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3EH, JOTUKH Y4EOHOTO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEW oOyuatromuxcsi. B mporpamme mo Owuonoruu
peanu3oBaH MPUHIIMI TMPEEMCTBEHHOCTH C U3y4YeHUEM OWOJOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyarojaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HAa  MOCIEAYIONIee pa3BUTHE  OHOJIOTHYECKUX  3HAHU,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYUYHOIO MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIIJICHUSI, TPEACTaBICHUA O 370pOBOM oOpasze »KW3HHU, Ha
BOCIIUTaHUE OEpEKHOr0 OTHOIIEHUSA K OKpyXarlleil npupoaHoil cpene. B
mporpaMme Mo OMOJOTHMH TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTrO Mpeamera
«buonoruss» B peamuzanuu  TpedboBaHuit PIOC COO K 1IAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHPHOW  JIESATEILHOCTH
OOy4YaromMxcsi MO0 OCBOCHHIO COJEpkKaHUS OHOJOTUYECKOro O00pa3oBaHUS Ha
YPOBHE CpeAHero oouiero o0pa3oBaHus.



VY4eOnb1ii npeamer «buonorus» Ha ypoBHE CpeJHEro o0Iero oopa3oBaHUs
3aBepiaeT OMOJIOTMYeCKoe O00pa3oBaHME B MIKOJIE W OPUEHTHPOBAH Ha
pacuiMpeHne W yriryOJieHue 3HaHWK O0Yydaromuxcs O >KMBOW MpPUPOjE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM M OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEJIEKIINHN, OMOTEXHOJIOT UM, SBOJIOIMOHHOTO YUCHUS U AKOJIOTHH.

N3yuenune ydeOHOTO mpeamera «buomorms» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYaIONIUXCS K TMOCIEAYIOIIEMY IMOJTYUYCHHUIO
Ouosiornueckoro  oOpa3oBaHusi B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccruonanbHOro oopa3zoBanus. OCHOBY €ro COJEpKaHUs COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU  H3YYEHUU  OOYydYaIOIIMMUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX pa3/ieJIOB OMOJOTMH Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOTYYarOT pa3BHUTHE. Tak,
paciiMpeHbl U YriayOJeHbl OHOJOTWYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOJIHUTENIHHO BKJIFOUEHBI OMOJIOTUUECKUE CBEICHUS ITPUKIIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HMCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparusi OWOJIOTHYECKUX 3HAHHHU C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYaAIOIIUMUCS TPU U3YUYECHUU
bu3uKu, XuMuK, reorpaduy 1 MaTEMATUKH.

Ctpykrypa mporpaMmbl 10 ydeOHOMYy mipeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJAXOAbl K HW3YYEHUIO OHOJIOTHHU.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIsI AKUBBIX
CUCTEM PA3HOI'0 YPOBHSI OpraHU3alllH, SBOJIIOLUA OPraHUYECKOro MHpa Ha 3eMIle,
COXpaHEHHUs1 OMOJIOTHUYECKOro pa3HooOpa3us IutaHeThl. Tak, B 10 kiacce
M3YYalOTCS OCHOBBI MOJIEKYJSSPHOM M KJIETOYHOM OHMOJIOTMH, IMOPHOJIOTHU U
OWOJIOTUN DPA3BUTHS, TCHETUKA W CEJIEKIUU, OMOTEXHOJOTUH W CUHTETUYECKOUN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHUS OOydYarolmuXcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonorun ueioBexka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yUeHHue o Ouocdepe.

VYueOnbii mnpeamer  «buonorus»  nOpu3BaH  00ECHEYUTh  OCBOECHHE
oOy4YaromuMucs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHIIMIIOB U MIPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUHN O
CTPOEHUHU, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIMyJISIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAAHBIX aclieKTaX OMOJIOTHYECKUX 3HaHUU. [[7s
pa3BUTHS W TONJCPKAHHWS HHTEpeca OO0ydJaImmxcs K OWOJOTHM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COACP>KaHUU MPOTPAMMBbI
1Mo OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS U Pa3BUTHUS



TOM WM MHOW oOnacTh OWMOJOTMH, BKIIAJIOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJOTUYECKUX MTPOOIIEM.

[enb u3ydenus yueOHoro npeamera «buosorus» Ha yriryOJ€HHOM ypOBHE —
OBJIQJIECHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(YHKIMOHAIbHON
OpraHu3aldyd >KUBBIX CHCTEM pa3HOrO paHra M MOpPUOOpPETEeHHE YMEHUM
UCTIOJB30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECa K OMpEAeNEHHON o0nacTu
po(ecCUOHANBHON JIeATEIbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOpPY
y4eOHOTO 3aBEICHHUS JIJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUS.

JlocTmkenne 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yriay0n€HHOM YPOBHE 00€CIIEUMBAECTCS PELICHUEM CIIENYIOUINX 3aa4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHMH, MHOT0O00pa3MM U OCOOEHHOCTSX OHMOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHMs, BUA, OMOTeoLEeH03, Onocdepa); O BEIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHON OHOJIOTUM, HSMOPHOJIOTUM W OHOJIOTMM pa3BUTHS, TEHETHKH U
CEJIEKIIMY, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTMHM);  METOAAaMH  CaMOCTOSITEIBHOTO  IPOBEIEHUS  OMOJOTMYECKHX
UCcCIeoOBaHN B JrabopaTopuyi W B npupoje (HaOmoJaeHHe, HW3MEpeHHe,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZIcHHUE OOYy4YaloMMUCS YMEHHUSIMU: CAMOCTOATENbHO  HAXOJMUTH,
aHAJIM3UPOBATh MU HCIOJI30BaTh OHUOJOTMYECKYI0 HH(POPMALMIO; TOJIb30BaThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-DKOHOMHYECKMMHU M  3KOJOTHYECKHUMHU
npobjieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpY’KalIIel MNpUpPOAHOM cpeae, COOCTBEHHOMY 37I0pPOBBIO U
3[I0POBBIO  OKPYXKAIOIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATh  MEPBI
npoHIIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHUN, MPABWIIA MOBEACHUS B MPUPOJE U
oOecrieueHusi OE30MaCHOCTU COOCTBEHHOM KU3HEAEATEIbHOCTU B UPE3BBbIUYAMHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE y OOYYAIOMIMXCA MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH H COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €10 MpobiIeMaMu, METOI0JIoTuein
OMOJIOrMYECKOTO UCCIIEIOBAHMS, IPOBEIACHMUS AKCIIEPUMEHTAIbHBIX



WCCJICIOBAHUM, PEIICHHS] OMOJIOTHYCCKUX 33714, MOACIUPOBAHUS OMOJIOTUUECKHUX
O00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y OOYYAIOIIUXCSl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOMH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TPHUPOJIE;
WHTETPAIUNA €CTeCTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYarOMIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAJILHOM
MPUPOOTIOIL30BaHNM (COOIOICHNE TIpaBWJI TOBEICHUS B TPHUPOJE, OXPAaHbBI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 310POBbBS
OKpY)Xarolmux Jrojed  (coOmoneHuss Mep MNpodWIaKTUKH — 3a00JieBaHUH,
oOecrieueHue 0€30MACHOCTH KU3HENCATCILHOCTH B YPE3BBIUYAWHBIX CHTYAITUIX
OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUIM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOM oOpa3oBaTeabHON TPAaeKTOPHH, CIIOCOOCTBYIOIIIEH
NOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUy AIbHBIMUA UHTEPECAMH U OTPEOHOCTSIMHU PETHOHA.

OO611iee YuCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YriyOJeHHOM
YpPOBHE cpeaHero obiiero oopaszoBanus, coctaBiser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hejienmo), B 11 kimacce — 102 ygaca (3 gaca B Heemio).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHsS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEnu(UKU ero COJAEpKaHWs W HaMpaBIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMs B OpraHU3alUsX  CpPEeIHEro
po(ecCHOHANBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUH OMOJIOTUU HA YIUIyOJIEHHOM YPOBHE
SBIIIETCSI TIPOBEJICHNWE JTA0OPATOPHBIX M MpaKTHUYeCKuX paboT. Taxxke ydactue
OOy4YaromMXcs B BBIMOJTHEHUH MPOEKTHBIX U YYEOHO-UCCIIEN0BATEIBCKUX PabdoT,
TEMaThKa KOTOPBIX OMNpENENsIeTCs Y4YUTelIeM Ha OCHOBE HMEIOIIHUXCS
MaTEePUATBHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX HPHPOAHBIX  YCIIOBHH.



COAEPKXAHME OBYUYEHUA
10 KVIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHo# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosornu.  buonornueckue HAaykKd W M3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHHUS B
OMOJIOTHH.

3HayeHue OuoJoruu B (HOPMUPOBAHHHM COBPEMEHHOMN €CTECTBEHHO-HAyYHOMN
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO34MCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMoHCTpan U

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneis, XK. b. Jlamapk, Y. JlapBun,
VY. I'apseini, I'. Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEeMBI U UX U3Y4YeHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpTraHU3ALMS,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuii), oOuocdepusiii. Ilpouecchl, NpouCXOadlIME€ B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3yydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. [lonarue o 3aBucuMon u
He3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [lonstre BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU TMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXkeHUsT PE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabnmuupl u cxembl: «OCHOBHBIE TMpPU3HAKK KU3HWY, «buosorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
M3YYECHUS )KUBOU MPUPOIBD».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE  1Jisi  TPOBEICHHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
V3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAS e€auHMIA >KuBoro. Kcropus
oTkpbiTua KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKTpodope3, METOJ MEYEHBIX aToMOB, AU GdepeHInaIbHOe
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHaATbHOE [EeHTPUPYTUPOBAHUE,
[TL1P)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma m €€ posib Kak pacTBOPUTENS, PEAreHTa, y4acTUe B CTPYKTYPHUPOBAHUHU
KJIETKH, TETUIOPETyJsiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosiorndyeckue nonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0eskoB. CTpyKTypbl OesnkoBoil MoJieKkyibl. IlepBuunas
CTpyKTypa Oeika, MeNnTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykryphl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukarus — OeiakoB.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Ucaxapyibl, OJIMTOCAXapHUabl U MOJIHCAXAPUIBIL.
OO0mmii TUTaH  CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUUAN
aunuoB. OO1IMe cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBunmo Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyuknun AT®. BoccTtaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JHK.
Memoovl cenomuxu, mpancKkpunmomuKu, nPomeoMuKu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTYypbl OHoOMosekyd. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemiectBa B coctaBe OpraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNbD, «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyabl ATOy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBaHHUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUID».

JlaGopaTtopnass  paGora  «JccrmenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas W Mpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoil kietku. Kiierounast creHka OakTepuil u apxeil.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecTO 1 poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(zuddy3us, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIN M BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemMocts MemOpanbl. Pabotra HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuloB.

Hutomna3ma. [uto3ome. Llutockener. [IBmxenne nurormiazMbl. OpraHouabl
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHWE M (QyHKIHH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUI
petuxynym. CekperopHast pyHkius anmnapata ['onbmku. Moougurkayus d6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUN M 1actui. llepBuunele,
BTOPUYHBIE W  CJOXHBIE  IUIACTUAB  (DOTOCHUHTEZUPYIONIUX  DYKAPHOT.
X0pOIIaCcThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpbIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
ueHtp. CrTpoeHne U JBUKEHUE JKITYTUKOB U pecHUYEK. MHKpOTpyOOUKH
uuTomuiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamur u cemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa sdepHou 00010YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpOoeHME  pacTUTENbHOW  KiIeTkn», «CTpoeHue
MUTOXOHAPUMNY», «Apo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTtopnass padora «JcciaegoBaHue muasmMoin3a W JAEIa3Moju3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHue  JABUKEHUS  LUTOIJIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreTuueckoe oOecredeHne KieTku: mnpeBpamnieHue ATO B
OOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pEakuuid KIETOYHOTO
Metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPEepMEHTATHBHBIX
peakIuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUSMeHmol U NUCMEHMbl PeaKyuoHHo20 yeumpa. Posb XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PakTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, Kene300aKTepuu, CEepoOAKTEPHH, BOJOPOAHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmasel. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunres
oenka», «CTtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KAaTaJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAcTBeHHOW nHbopMaluu. [ eHeTnueckui
KoJ, ero cBoWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnanus u e€ stansl. Yuactue Tpancnoptbix PHK B 6uocuntese Oenka.
VYcnosust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepoHa (d. XKako0, XK. Mano). Moaexynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U MEAUIIMHCKHAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u ananruz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxembl: «buocunTe3 Oenkay, «I eHeTHYeCKui Kom», «Bupych»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIPOIIeCCOB, MpOTEKammX B uHTepdase. [loaroroBka KIeTKH K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunres JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHBHBIA  CHHTE3, AHTHUIAPAJJIEIBbHOCTD.
Mexanusm pernkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUI. JIUTJIOWAHBIA W
rariougHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnerkn — wmuto3. Craguy MHUTO3a M MPOUCXOISIIME B HHUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOrO IUKIA KiIeTKU. [Iporpammupyemasi KieTO4YHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — Ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: <«OKW3HEHHBINM IMKI KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEUIKA JIyKay.

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnas pa6ora «HaOntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATENHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpPUObI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMOCBs3p 4YacTE MHOTOKJIIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIBI pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMNA U paclosIOKEHUs TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COEJIMHUTENbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUA U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTHUBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBbI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEU.

JIBmkeHne  opraHu3MoB.  JIBHJKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

Ilutanne opranuszmoB. IlornomeHue BOAbI, YIVIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuMBOTHBIX. BHyTpumnosocTHOE U
BHYTPUKJIETOYHOE TNuUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe abixaHue. JlpIXxaTeabHasi MIOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaromux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KHUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIHMOHHbBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI [TO3BOHOYHBIX KUBOTHbIX. Paborta
cepAua U €€ peryJssusl.

Beigenenne y opranu3moB. Beigenenue y pacteHuil. Beimenienue y
KUBOTHBIX. CoKparutenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelus U 00paTHOE BCAaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbLACICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMAYECKOW 3auThl. DUTOHIUIBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. Bpoxa¢HHBIH W NpUOOpPETEHHBIN crenupuIecKui
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, . M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00J€BaHUM.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbI€ BelecTBa U NX 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA MU €€ OTHEIbl. JBOJIOLMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKene3pl HHOOKPUHHOW CHUCTEMBI M KX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [unortanmamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «bakrepun», «llpocrelimue», «Opranbl HBETKOBBIX PACTECHUI,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHUe
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembly, «CTpoeHue cTeds,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MplllIeuHass ~ CUCTEMay,
«BpigenurenbHas CHUCTEMa», «DHAOKPHHHAs cuctema», «CTPOEHHUE MBI,
«Ammynuter»,  «KuimieunomnosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema pbeiO», «HepBHas cucrema Jarymkwm», «HepBHas cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOINpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHMil pa3HbIX OTJAECJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJIs1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmajia u OeJKoB o1 JeUCTBUEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOMKEHHUSA: [OYKOBAaHUE,  CIOPYJISLUA,
(parMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametrsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbICi
M€Ho03a M IIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIEC
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BBIE XKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTUHU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenuwe. Tumbl  ApoOiieHuUs.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE YacTell pa3BUBAIOIIETOCS 3apojibliia (dMOpPHOHANbHAS WHIYKIINA).
Jakjagka IUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 53MOpHUOHANBHOE pPAa3BUTUE PaA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuoj. Ilpsmoe u
Hernpsimoe pas3BuTue. PaszBute ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HAYEHHE NPSIMOrO0 M HEMPSIMOTo



pa3BUTHS, UX PACHPOCTPAHEHHUE B NpUpoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M 4esoBeka. CTaanu moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W PA3BUTHE PACTUTENIBHBIX
opranu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTUE CEMEHU.

MexaHn3MBbl pETyIsIAA OHTOI€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuel u cxembl: «BereratuBHOe pa3sMHOXKEeHHE», «THIBI Oecroyoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHOXeHue ruapsy, «Menosy, «XpoMocoMsl», «l'amerorenesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «PasBurue capaHum,
«Pa3zBuTue nATymku», «JIBOiHOE OIJIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMATO30U10B, MOAENb «L{UKI pa3BUTHS JIATYIIKW.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @puza, T. Moprana. Posb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HBI, aJbTEPHATUBHBIEC IIPU3HAKW, JOMHUHAHTHBIM W PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OcCHOBHBIE ~ METO/ABl  TCHETHUKU:  THOPUJIONOTUYECKUM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Kosnsios, H. H.
BasuwiioB, A. H. benoszepckuii, I'. JI. Kapnieuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «KMeTo/Ibl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eMHO00pa3us THOPUIOB MepBOTO MoKoaeHus. [IpaBuno qomuaMpoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [' unoresa 4ucToThl raMer.

AHanmsupytouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HAcJIEeIOBaHMUS.
Pacmeruienre npu3HaKoB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJleloBaHMs ~ Tpu3HakoB.  lluTomornueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY T'€HaMHA. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEPOramMeTHbIM IMOJ. | eHeTnyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM auienus3M. B3auMonenucTBue HeauleNbHBIX TI'E€HOB.
KomnnementapHocTs. Onuctas. [Tonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaK)K€ (PU3MOJIIOTMYECKUX TMPOIECCOB, IMOBEIECHUS M KOTHUTUBHBIX (YyHKLIHM.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3uT» U «XO35 UH — MHKPOOHMOM». ['eHeTndyeckue acmeKThl KOHTPOJS H
U3MEHEHUS HaclIeJICTBEHHON MH(POpPMAIIUU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCcTpanumn

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upyrouiee ckpemuBaHue», «HemomHoe TOMUHHUpPOBaHHEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun napozodunbr», «Kapuotunm nTuilsn,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOJAENb JUIA JIEMOHCTpPAllMM 3aKOHOB  €IMHOOOpasus
ruOpu70OB TIEPBOTO TMOKOJICHMS] W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAHUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllUM CILEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

IIpakTuueckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIEICTBEHHAS.

Monmudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUHU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIIMOHHOM
U3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Meio03 W TMOJOBOM MPOIECC — OCHOBa
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuToriazMaTuyeckue Myrtauuu. CoMaTUYeCKUe W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl M HX BIHWSHUE Ha OPraHU3MBl.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JleMoHCcTpanumn

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

Tabmumbt w  cxembl: «Buapl wm3MeHumBOCTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS W3MCHYHUBOCTHY, «Meio3s,
«OmnonoTBopeHuey, «I 'eHeTnyeckue 3a00IeBaHus YeI0BeKay, « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla u
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y apo3opuiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIIEIOBaHUs TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
ONMM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YelloBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAILCHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4yeoBeKa. MeauKo-TeHeTUYecKoe KOHCYJIbThupoBaHue. CTBOJIOBbBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHIO OKpYy»Katollei cpennl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuubl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yUEHHUS] TE€HETUKHU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHON.

Tema 15. Cenexkuusi OpranusMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax MNpoUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ
*KuBOTHBIX. CopT, mopoga, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTranue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannaninOHHBIN M XUMUAYECKAN MYyTareHe3 Kak UCTOYHUK MYTAlMN y KyJIbTYyPHBIX



dbopm opranu3MoB. lcrnosib30BaHHME TEHOMHOTO pPEAaKTUPOBAHUSI U METOJIOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUIIIIOUIOB. BuyTtpusugoBas rUOpUIU3aIIns.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpelllMBaHue, WiM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. lcnoian3oBaHue
rerepo3uca B cenekiuu. OtganéHHas rudbpunuszauus. [Ipeononenune Oecmionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENH i1 CO3JaHUsl  HOBBIX COPTOB U THUOpPUJIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCyPCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 YesaxX YAYUUeHUs CYuecmayioumux U co30anus HoO8blX NOpoo, TUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHNUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuausamnusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JIOCTHXKEHHS CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCHIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEeXHONOTUS:  XJIeOOMeUeHrne, TMOJYyYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
texHosorui. [IpousBoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK W TKaHEW PACTEHUN H
K*UBOTHbIX. Kpuobanku. Comaruueckas TruUOpuAM3alUMsd W COMATHYECKUN
smOpuorene3. Mcmnonp30BaHWE TaruIOWIOB B CEJIEKIMU pacTeHuid. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHbBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUM AIEp KIETOK.
Texnonozuu 0300p06IeHUs, KYTbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOW W TI€HHOW  HMH)KEHEPHM.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenomnas nudposas menumnuHa. [TIP-
JTUArHoCTUKa. MeTaOoJOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKM COCTOSIHUSA €ro 340poBbs. VCHoOJIb30BaHHE CTBOJIOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl 0T BOo3Oyauteneir OPBU, ycTaHOBiIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkmuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IPOU3BOJCTBEY, «Kitetounas nuxxenepusn», «I'eHHass UHXEHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPeEIACTABJICHHHA B
onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXXEHHST OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHME, ECTECTBEHHBII U NCKYCCTBEHHBIH O0TOOD).



Odopmnenue cuntetnyeckot Teopun d3Bonmonun (CTD). HeltpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIOLMOHHAS  OuoyorHsA. 3HAYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpertsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
KioBobe, Y. Hapsun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonaein, /. K.
benses.

Tabmuet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHewo)»,
«Jlectnuna xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
NpUCIOCOONIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapunay», «Dopmbl 60ps0ObI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm
KarmycThbl», «[1opoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLII.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuusa Kak 37€MEHTapHasl equHuLA 3BOMOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHopoHa TOMyJSAIMKA KaK DJIEMEHTApHOE SBOJIONMOHHOE SBJICHUE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpPhl (IBMXKYILHUE CHIIBI) 3BOMIONUU. MyTallMOHHBIN
nporiecc. KomOunaTuBHas wu3MeHUnMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT aieied B momymanusx. Oddexr
ocHoBarens. IDggexm oOymuliounoeo eopaviuika. CHUdMCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexkma Opeticha cenog 6
oonbwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuud  mOMyJSIOU:
reorpaduyueckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIMWA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMIMA
(zm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLMUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHue — mpucnocoOieHud y  opraHusMoB.  Apomopdo3pl U
uanoanantanuu. [Ipumepsl npucnocobieHnid y opranu3mMoB: MOp(hOIOrH4YecKue,
busnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHUYeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpazoBanuwe Kak pe3yJsbTar
MUKpO3BOMIOIMHU. M3onsuus — kitoueBor ¢akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monurIouIU3aus,
rubpuanzanus). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMHUPOBaAHUS OMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb  3BONIONIMOHHONM  OWOJOTMKM B pa3padOTKe Hay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEl.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTBHY, «llomynsiuonHas
CTPYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CHJIbI 3BOJIOLUN», «DKOJIOTMYECKas W3OJISIMS MOMYyJIAIUA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSMUS  JUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoin», «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «CxemMa
NEUCTBUSA €CTECTBEHHOro ot10opa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycTpranbablii MenaHu3mM», «JKuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka YKUBOTHBIX»,
«Dusnonoruueckre ananrauuun», «llpucrnocoOieHHOCTh OpPraHu3sMoB U e
OTHOCHUTENBHOCTHY, «Kputepun Buma», «Buabl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl BugooOpazoBanus», «l'eorpaduyeckoe Bua00OpazoBaHue
TPEX BUAOB JAHABIIIEH», «IKOJIOIMYECKOE BUAO00PA30BAHUE BHJIOB CHHUID),
«[Tomumunon et pacteHuit», «KamyctHo-penedHbiii THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMEepaMu pa3lIMYHBIX MPUCIIOCOOJICHUM, 4Yydesla NTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUd OJM3KUX BHUJOB, OOpPa30BaBIIUXCA
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi padora «BplsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocoOneHuss  OopraHM3sMoB M HUX
OTHOCHUTENbHAS L[EIECO00Pa3HOCTDY.

JlabopaTopnass paGora «CpaBHeHHE BHIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus M eé pe3yabTaThbl

Meroapl wW3ydeHMs MakpolsBoioUMH. [laneoHTonornueckue  MeETOIBI
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue meronsl u3ydeHus spomonuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emin. Bupabl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJIbI U3YUECHUS
BONIONMH. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a U TMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPTaHBbL.
PynuMenTtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE W  MaTEeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOCHUS (HUIOTCHETHYECKHIX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOUUH. [IpuHyun cmenvt yHKyui.
HeobOpaTtumocTs 3BoJonMK. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLU Y.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromnep, O. I'ekkens.

Tabnuubl U cxembl: «OUIOTEHETUYECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punnodutsr»y,  «CemeHHBbIE
nanopoTHUKW», «buoreorpadguueckue 30HBI 3eMiumn», «Jlpeiid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJOTHYHbIE OpraHbl», «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIUMIIaH3e», «l IaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancrnepmusi. JJoHayuHbie TpEeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEaMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKJIEHUS )KU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanw, JI. [1actepa. [IpoucxosxieHre sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reosoruyeckas) JBOJIOIHUA. XHMHYECKas dBOIIONUSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTts nu3 Heopranndeckux. Ombir C. Mumnepa u I'. HOpm.
O6pa3zoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumore3a A. U.
Omnapuna, runoTe3a nepsuaHoro OyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yex) m rumnore3za «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKH.

Uctopuss 3emnn U Metonsl €€ wu3yueHus. Mckomaemble OpraHU4ecKue
octatku. ['eoxponHonoruss u e€ wmeronpl. OTHOcUTENbHAsT H aOCOJIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKast Kajaa: Y0HbI, dPbl, IEPUOIbI, STOXU.



Hauanbubie sTanbel opraHudeckord HBojouuU. [logBiaeHHe u 3BOTOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOreHes3). DBONIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxoxkaeHue MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuil. Bpixon pacrenur Ha cymly. llosBieHue CHOpOBBIX pPacTeHUU U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUHA XUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIIOLHNS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntul. Ilpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
nmajgeo3oi, Me3030M, KalHO30il. OOmEas XxapakTEepUCTHKa KIWMara U
reoJIOTMYECKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuyunel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHUl. COBPEMEHHBIN SKOJOTHMUECKUN KPHU3HC, €Tr0
ocodenHoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnune! u cxembl: «Cxema onbita @. Penuy», «Cxema onsita JI. [1actepa no
M3YUYCHUIO CaMO3apOoXJIeHUs ku3Hu», «Cxema ombita C. Mumepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BoNIOUUN», «['€oXpoHOJIOTMYECKass  IIKaiay,
«HauanpHble dTanbl OPraHUYecKo SBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrtema XuUBOH npupoab», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokierounbsle Bogopocnn», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocTeitmme», «KuieuHononocTHwey,
«Ilnockue 4EPBWY, «UneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaronuecsy, «lItuusyy, «Mnekonurtaromue», «Pa3Buthe Xu3HU B
apXxenckou apey, «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
[aJIe030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3Burne KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuyd pPacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE MPEMNApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJISIKA OPraHHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sna0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuro abOMOreHHOr0 CUHTE3a OPraHUYECKUX COSTMHEHUM B
MEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEH CTPOCHUSI PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0oCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHME TPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurunosnbie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoBeKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, bU3M0I0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHolieHrue OMOJIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOMOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie O00€3bSIHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Jro/iei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYJAUM Tpyla. YenoBeK NpsAMOXOASAIINN U MEPBBIA BBIXOJI JIHOACH
3a  mpenensl  Adpuku. YenoBek reipenbOeprckuii — - oOmMM  Mpenok
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
KakK BHJI JIIOJIEM XOJOJHOTO KiMMmara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKU.
[TaneoreneTka U MajJseOreHOMHUKA.



OBOJIOLKS COBPEMEHHOr0O 4esnoBeKka. EcTecTBeHHbI OTOOp B MOIMYJSLUAX
yenoBeka. MyTanvoHHBIN Tiporiece u moauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, Murpanus U «d(PpQPexkT ocHoBaTENs» B MOMYJSIUIX COBPEMEHHOIO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. borablume pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HETpouJHAs  (9KBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss ¥ myTu paccelieHHs 4YelOoBeKa IO IJIaHEeTe.
EnuncTBO  uyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacHU3Ma.
[Tpucnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSM OKpY’KalOLIeH Cpefbl.
BnusHue reorpaduueckoil cpeapl W apeiidpa reHoB Ha MopdoJorur U
(U3HOJOrHIO YETIOBEKA.

MexaucuuruimHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOMOJIOTHUM.  DBOJIOLIMOHHAS ~ QHTPOINOJOTHS W MaJIEOAHTPONOJIOTHUS
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble MCCIEA0BaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KO3BOMIOLMHA OMOJIOITMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuubl 1 cxembl: «MeTo/ibl aHTPONIONIOTUNY, «[ 0JTOBHOM MO3T YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa U CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyILIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
JIpEeBO  4YEJIOBEKa», «ABcTpasonurek», «YemoBek  ymMmenbli», «YemoBek
NPSIMOXOIAIINIY, «JleHnCcoBCkui dyenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay», «ITarnbl 3BOJTIOLUU YEIOBEKa», «Packl UeioBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YeJlOBeKa, penpoaykuuu (pororpaduu) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOKICHHSI UEIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJIOoBeKa W 4epena IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJIENIA TOpCa MPEAKOB YeJIOBEKa.

Jlabopatopnass pabGora «/3yueHne OCOOECHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «l3ydyeHune 3KOJIOrMYECKUX alanTallil YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalollei cpeaoi

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.



MeTtonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHU:
npupojHbie U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpY KaloIlel Cpeibl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00AIbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaol. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPBI U KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuubl u cxembl: «Paznensl skonorum», «Meroabl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

JlaGopaTopHas pabora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAaHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: abMOoTHYECKUE, OMOTHYECKUE, aHTponoreHHbIe. O01mme
3aKOHOMEPHOCTH JCHCTBUSA 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
[lnpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTECHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKHUE T'PYMIIBI
pacTeHUl M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHaJbHAs pOJIb CBETA.
doTonepruoan3M.

Temneparypa kak »konoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocth kak skojorumyeckuir dakrtop. Ilpucmocobrnenus pacTeHUi K
nojJiep KaHuio BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpeabl oOuTaHUST OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3yIIHAs, MOYBEHHAs,
IyOMHHAsT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B Pa3HBIX CPEIax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roJIMyHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: 1E€PEBbs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJIETHHE



TpaBbl, OJIHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornueckue (bakTOopHI. Buner OMOTUYECKUX B3aUMOJICHCTBUMN:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpodpuueckue
B3aUMoOJecTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJECUCTBUN JJisI CYIIECTBOBAHUSI OPraHU3MOB B cpelie
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKIFOUECHMUSI.

JlemoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @axropb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKUE TPYIIbI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbIC
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «Duznonornueckue aganTaluu
KUBOTHBIX», «Cpembl 0OWTaHMsS OpPraHU3MOB», «bBHUONOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«JKOoCcUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «llenn
NUTaHUS», «XunHudecTBoy, «llapasutmsm», «Koukypenmus», «CumOuosy,
«KoMmmeHncanmmzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, TepOapUu U KOJUJIEKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUIEKIIMU XKUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpenax,
repbapur M KOJJIEKIIMM PACTEHUW U IKUBOTHBIX, OOJIAJAONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3TUUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHasi paGora «BpIsBI€eHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOIMYJISLIHH. [Monmynsiuust  kak
Oouonoruyeckas cucreMa. Posb HEOTHOPOAHOCTH Cpelibl, (PU3nYecKux 6apbepoB U
0CcOOEHHOCTEW OMOJIOruM BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIUUA: YUCICHHOCTh, IUIOTHOCTb,



BO3pacTHAasi M TIOJOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIHSI.

DKkoJioruyeckass cTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH TOIYJISLIHH.
JAuHamuka nonyiasiuud U e€ perynsuua. buoTudyeckuil mOTEeHIMaNl MOMYJIALHH.
MoaenvpoBanue TMHAMHUKHA TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH TOMYJISLINH.
KpuBble BbDKHBaHUS. Perynsnus YuCICHHOCTH MOMYJISAINHA: PoOJib (HaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATEeTuy BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIk.M. XartumHcoHa. Pa3mepbl »KoIOrMYECKOU
Huiu. [loTeHnmanbHas U peaau3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

IToprper: k. Y. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MMOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyjsiquun», «Bo3pacTHble  NHpaMHabI
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHUH K
pacCeNeHUIO.

Tema 9. Ikosorust cood1mecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3Mamu B OHOIIEHO3E.

Okocuctema kak otkpbiTas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYLIEHThl, KOHCYMEHTHI, PEIyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeldu  dBKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMHUJIBI UhCeT, OMOMACChI U SHEPTHH.

Junamurxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnnmakcHnoe coo0OuiectBo. bruopaznooOpasue u nmoiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCTmEMbL 03ED U peK. DKocucmembl MoOpel U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos3. Paznuuns
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6ud08-30upuxamopos (Kiouesvlx
61008) 6 (QyHKYUOHUpoBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, TOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUS.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX YKOCHCTEM.

JleMoHCcCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IDKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOcHCTeME», «KpyroBopoT BELIECTB B 3KOCHUCTEMEY,
«Ilenu nuTtanus (macTOUIlIHAS, TETPUTHAS)», « IKOJOrMUECKasi MUpaAMHUAa YUCEID»,
«Koyoruyeckas nupamuaa OGuoMacchl», «IKOJIOrMYecKas MupaMuaa dHEPrUn»,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHUE jeca mocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
DHEPruu B arpoueHo3e», «[Ipumepsl ypoboskocuctem».

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena IMTUIl U
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHre u onucanue ypoo3KOCUCTEMBDY.

JlabopaTopHasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
eJIbHUK, Ha CYXO/I0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, O0JIO0TO)».

IKCKYpcHs «ODKCKypCHsl B arpo3KocHCTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CyllleCcTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu ouocdepst u e€ cocras. JXKupoe
BEIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBOBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM 3K0cuCcTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporst
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (yriiepoaa, a30oTa). PUTMHUUHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTH Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QPyHKITUH.

JemoHcTpanuu

IToptpetsl: B. . Bepuaackuid, 3. 3tocc.

Tabnumel u cxemsl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«Kpyrosopot yriepona B mpupone», «KpyroBopoT Kuciopoja B MPUPOIEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3jelcTBue ueloBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacubie kuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UYEIOBEUECTBA U TMPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpPaHEHHE  OHMOJOTMYECKOIo
pasHooOpasus 3emian. OOmmpe 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOcnocobHotl sanepeemuke. buonozuueckoe pasnoobpazue u b6uopecypcawi.
Hayuonanvuvie ungopmayuonnvle cucmemsl, obecneyugarowue 0oCmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcCHOBbI



9Kopeadbunumayuu Kocucmem U cnocobos 6opvbOvl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemHvix 5KOCUCTEM.

JemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arps3HEHHE
ruapoceps», «3arps3HeHre nouBbl», «llapHukoBwIl 3pdekT», «Ocobo
OXpaHsieMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIH YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PaCTeHH U KUBOTHBIX KpacHoi
KHUTHU Poccuiickon denepanuu, Kpacnoit KHUTHU peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHHE OO0YYaIOIIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPUCYIIUMU CUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluyue NPABOCO3HAHUA  IKOJOTUYECKOMN
KYJBTYpPBbI, CNOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHON JEATEIBHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIui0 u
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn Cpee.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHX  YyOCXKJCHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YYaOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIEPKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK M KYJbTYpY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy MyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpaza >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cCOQIAaHCUPOBAHHBIA PEXKUM 3aHATUM U OTHbIXa, peryispHas (Qusnueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JISI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOM JESITEIBHOCTH TEXHOJIOTHYECKOW U COLMAIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJHEICTBHM ISt
OKPY’KarOIIEN CPEIbI;

OCO3HAHUE TJI00ALHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEIICHHH TNPOoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JIECUCTBHUM, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
NPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTUYECKON KYIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIESITEIBHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenuPUKA OWOJOTUM KaK HAyKd, OCO3HAaHUA €€ poJu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpeAcTaBlieHus 00 OKpYXalollleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAHEHHUS TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTel BhIX0/a U3 II100aIbHBIX HKOJIOTHYECKUX MPoOiieM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKJIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW TO OHOJOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «brmomorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOUINe
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CHUCTeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHbIe JAeHCTBUS (IIO3HABaTENbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecIeuynBaroIIre dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
o0yJaronmxcs UCTIONIb30BaTh OCBOEHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHWS W YHUBEpCaJIbHble ydeOHbIe JEWUCTBUA B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHUPOBAaHBI IMO3HABATEIIHHBIC
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUA, PETYJISTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JCUCTBUS, COBMECTHAas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHbIMHU NMO3HABATEJIbHBIMU
NEeUCTBUAMM:

1) 6a3oBble JOrnYecKHe JAeiiCTBHUSI:

CaMOCTOATENBHO  (OPMYJIHMpPOBAaTh W aKTyalM3upoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3za, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPHIBATH CMBICI
OMONIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C JIPYTUMU TTOHSATHUSIMH);

ONpeAeNATh LEeNH JACSITEIbHOCTH, 3a/laBas IMapaMeTpbl U KpUTEpPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOU MTPUPOJBI;

CTPOUTH JIOTUYECKUE pacCykaeHus (MHIYKTHBHbIE, JAEIyKTUBHBIE, 10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHWW B M3YYaeMBIX OMONOTMUYECKUX OOBEKTax, a



TaKK€  TPOTUBOPEUMH  Pa3HOTO  poja,  BBIABICHHBIX B Pa3JIMYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIHUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMH  pa3penieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IUYHBIC BHUIBI JCITCIBHOCTH 10 IOJTYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3oBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3JIaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHTHh 3HAHWS B IMO3HABATEIBHYI0 W TPAKTHYCCKYIO 00JIacTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOW JIUTEeparype, OHOJOTUYECKUX CIIOBapsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTHUECKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCHOIB30BaHUS HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAaclo3HaBaHWA W 3amUThl  WH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM UCKYCCHH TIO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH peIIeHUH OUOIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh 1€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PEryJATUBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSIX M MOCTYINKAax MO OTHOILICHHUIO K >KUBOU MpHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPEIICHHUS MpodiieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAaHM, MCIOJb30BaTh NPUEMBI PEQIIEKCUU ISl OLUEHKH CUTYallMH, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHThl JPYTHX IIPM aHaJu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI W apryMEHTBbl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pE3yNbTAaThl OCBOCHHSI COJEpXKAaHHUS Y4eOHOro mMpeaMeTa
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMU U MPEOoOPa30BaHUIO 3HAHUHN, BUJBI JEATCIBHOCTH I10
MOJIYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHHM O MECT€ M pOJH OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
MPUPOJIONIOIB30BaHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoJIorHNy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOHU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(knerouynas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoctu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(ennHOOOpa3Msi MOTOMKOB MEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOro HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOMN U3MEHYHUBOCTHU H. H. Bagunoga), IIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOIO IIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINHKCaHUE, HW3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC PU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, pacCTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOECHUSI OPraHOB U CUCTEM
OpraHOB pAaCTEHUMW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEAEITEIbHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, M€I03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M UX
GYHKIUSAMHE, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIMAMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcCTeHMi, >XMBOTHBIX M YEJIOBEKa M HUX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IUKJIa ¥ )KU3HEHHBIX ITUKIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHS, TEHOTUIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APIyMEHTBI, OWOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniaTb ONOJIOTHYECKUE 33/1a4M, BBISBISATH IPUUNHHO-CIIEACTBEHHbIE
CBSI3M MEX]y UCCIIeyEMbIMU OMOJOTMYECKUMHU MPOIECCAMU U SIBIICHUSAMH, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYOBaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpys Ielb HUCCICIOBAHMs, AaHATU3WPOBATH IOITYYCHHBIE
pe3yJIbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOAMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  NPEACTAaBIATh  MOJYYEHHBIE  pe3yNbTaThl HAa  YYEHHYECKHX

KOH(EPEHITUSAX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obrmactu  OWMONOrMM M MEIHULUHMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3JIaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp OyAylield NnpogeccuoHalIbHOU
NESATETHPHOCTH B 00JacTH OMOJOTHH, MEAUITMHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHHE OMOJIOTMYECKOro o0pa3oBaHMs B OpraHu3alUsX CpeaHero
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl M PEIICHUH SKOJOTMYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIIOIH30BaHUS, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOW OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHOJIOTHYECKHE TEOPHUH
(aBomronioHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS 3BOJIIOLUU), YUCHUS
(A. H. CeBepiioBa — 0 myTsaX U HampaBieHusx 3Bomtonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoxacrBa K. M. boapa), mpaBuna (mmammyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMHIIbl DHEpPruM), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX HKUBBIX O00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIOocO0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
SKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, ABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIONaTPUYECKOTrO u CUMITATPUUECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYIUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAMH aHTPOMNOreHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX M OMOTHUYECKHX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M USTIOBEUYCCTRA;

yMEHHUE pemiaTh OMOJOTUYECKUE 33791, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOI0aTh
npaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PATOPHBIM 000PYI0BAHUEM;

YyMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1ellb KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pe3yNbTaThl U AENIaTh BEIBOBL;

yMEHHE Y4JacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH pabOTe MO OHMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl Ha  YYEHHYECKHX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUU JKU3HU, YEIOBEKa
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSATENBHOCTH B 00J1aCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MPOMBITIUICHHOCTH, YTJIyOJISITh TIO3HABATEIbHBIA HMHTEPEC, HAMpaBJICHHBI Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mMpodeccuu U MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIETO 00pa3oBaHUsl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpousbnsbie | IIpakTnyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 Buonorus xak Hayka 1 0
2 JKuBbie crCTEMBI M X U3y4YEHUE 2 1
3 buonorus knetku 2 0 0.5
4 XuMu4uecKasi OpraHu3aIus KISTKH 10 0
5 Crpoenue 1 QyHKIMH KIECTKA 8 0
6 OOMeH BelleCcTB U MPEBPAIllEHUE SJHEPTUU B 9 0 1
KIIETKE
7 HaCJ'Ie,I[CTBeHIfaSI uHbopManus u 9 0 05
peanuzanus e€ B KJIETKE
JKU3HEHHBIN UK KIIETKU 6 1
Crpoenue U pyHKIIUH OpraHU3MOB 17 1.5
10 Pa3MHOXeHME ¥ pa3BUTHE OPTraHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 0 1
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 0 1
14 I'enetuka yenoBeka 3 0 0.5
15 Cenekiusi OpraHM3MOB 4 0 1
16 buoTtexHonorus v cUHTeTUYECKask OHOIOTHUS 4 0




17 PezepBHOE Bpems 1 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 135




11 KITACC

Kosn4yecTBo yacos JJIeKTPOHHbBbIE
HaumeHoBaHuMe pa3iesioB U TeM (undposbie)
Ne i/m Konrpoubnsie | IIpakTnuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 3apoxIeHue U Pa3BUTHE IBOITIOIIMOHHBIX 4 0
MpeJICTaBIeHU B OMOJIOTHI
MuxkposBontonus U €€ pe3yJbTaThl 14
3 MaxkposBomronus 1 €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 0 15
3emuiie
5 [TponcxoxaeHne 4eI0BeKa — aHTPOIIOTEHE3 10 0 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIICHHSIX
6 OpPTraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY>Karolleu cpenoi
OpranusMmsl U cpeia 0OUTaHUs 9 1.5
DKOJIOTHSI BUAOB M MOIYJISIITUAI 0.5
DKoJ0rus COO0LIECTB. DKOIOTHYECKUE
9 H 12 0 0.5
CHCTEMBI
10 buocdepa — rinobanbHast skocucTemMa 0
11 UYenosek 1 OKpyXkarolas cpena 0
12 PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5







IHHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Koutpoabnbie | IIpakTnuyeckue
n/n Bcero U3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
Brenenune. bruonorus kak KOMILUIEKCHAs
1 1 0 0
HayKa 1 KaK 4acTh COBPEMEHHOTO 05.09.2023
oOriecTBa
2 O 0 . 1 0 0
praHu3anus OMOJIOTUICCKUX CHCTEM 06.09.2023
Pa3nooOpa3re 6MOTOTHYECKUX CUCTEM U
3 . 1 1 0
nporieccoB. CTapTOBBIN KOHTPOJIb 06.09.2023
4 N3yuenne 6MOIOTMUECKUX CUCTEM U 1 0 0
IIPOLIECCOB 12.09.2023
5 HcTopust OTKPHITHS U U3YYCHUS KIIETKU. 1 0 0
Knerounas teopus 13.09.2023
MeTo1b1 MOJIEKYISIPHOM U KIIETOYHOM
ounonoruu. [IpakTuueckas pabora
5 «/3yueHue MeTo0B KJIETOUYHOW OMOIOTHH 1 0 05
(xpomarorpadus, snexTpodopes, ' 13.09.2023
muddepeHnransHOe eHTpudyrupoBaHue,
[TLIP)»
OU3UKO- XUMHUYECKHE, MOJIEKYIISIPHO-
7 1 0 0
OMOXMMHMYECKHE METO/Ibl U3YUEHUSI KIIETKH 19.09.2023
8 XUMHUYeCKHUl cocTaB KiIeTKkH. Bona u 1 0 0
MHUHEpaJIbHbIE BEIIECTBA. 20.09.2023




9 Opranudeckue BeIlIecTBa KIETKH — OeKH. 0 90.09.2023
CgoiicTBa, ki1accupukaius u GyHKIIUHA

10 6enkoB. JlabopaTopHas pabora ) 0.5 96.09.2023
KadecTBeHHbIE peakiiuy Ha OeKH

1 Oprannyeckue BeIlIecTBa KJISTKU — 0
YTJIEBOIBI 27.09.2023

12 Opranuyeckue BellecTBa KJISTKU — 0
JUTIUIBI 27.09.2023

13 Crpoenue u pynakuuu ATD. Ipyrue 0
nykieosunrpudocarer (HTD) 03.10.2023
Hyxnennossie kucnotsl. JJHK n PHK.
JlaboparopHas pabota «lccienoBanue

14 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 04.10.2023
KJIETOK Pa3JIMYHbIX OPTraHU3MOBY
CexsennpoBanue [IHK. Meroast

15 T€HOMUKH, TPAHCKPUIITOMUKH, 0 04.10.2023
IPOTEOMHKH

16 MeToabl CTpYKTypHOU OHOJIOTHH 0 10.10.2023

17 Tuns! knetok. [IpokapuoTnueckas kieTka 0 11.10.2023
CTpoeHue 2yKapuOTHYECKON KIIETKH.

18 HpaKTI/I‘leE:KaH pabota «M3yueHue cBONCTB 0.5 11.10.2023
KJIETOYHOU MEeMOpaHbD»

19 IToBepXHOCTHBIN anmapaT KICTKH 0

17.10.2023




20

OpnHoMeMOpaHHbIE OPraHOU B! KIETKH.
[IpakTuyeckas padora «M3yuenue
JBHKECHHS LIUTOILIA3MBI B PACTUTEIIBHBIX
KIIETKaX»

0.5

18.10.2023

21

[ToryaBTOHOMHBIE OPTaHOU/IbI KJIETKH:
MUTOXOH/IpHH, TIacTHIbL. JJabopaTopHast
pabora «/ccnenoBanue mia3mMoian3a u
JeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

18.10.2023

22

HeMeM6paHHBIC OpTraHOUABI KJIICTKH

24.10.2023

23

CrtpoeHue u QyHKIHH g1pa

25.10.2023

24

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«/3yueHue cTpoeHUs KIETOK Pa3TUYHbBIX
OpPTaHH3MOB)

0.5

25.10.2023

25

ACCUMUIISIIINS U TUCCUMUIISALIUS — JIBE
CTOpOHBI MeTaboau3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3yyeHne KaTaauTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTasnasbl)»

07.11.2023

26

DepMEHTATUBHBIN XapaKkTep peakuui
KJIeTOYHOro MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHne GpepMEeHTaTUBHOTO
pacuienIeHus NepoKcuia BOJOpOoIa B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAaX)

0.5

08.11.2023

27

benku-akTuBaTOpBl U OEIKU-UHTUOUTOPHI




08.11.2023

28 ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB 0 14.11.2023
29 doTtocunTes’ 0 15.11.2023
XemocunTes. Jlaboparopnas pabota
30 «CpaBHeHHe TiporieccoB (poTocHHTE3a U 0.5 15.11.2023
XEMOCHHTE3a)
AnHas’poOHBIE OpraHu3Mbl. Buisl
31 opoxenus. JlaboparopHas pabota 0
«CpaBHEeHHE MTPOLIECCOB OPOKEHUS U 21.11.2023
JIBIXaHUSD)
39 A>poOHBIE OpraHU3MBbl. JTallb 0
HYHEPTreTUYECKOro 0OMEeHa 22.11.2023
DHeprus MeMOPaHHOTO TPaJUeHTa
33 HpOTOHOB.vCI/IHTCS AT®: pabora 0 99 11.2023
poToHHON AT®-cuHTa3bI
34 Peakuuy MaTpUuHOro CHUHTE3a 0 98.11.2023
35 Tpanckpunius — MarpuuHbiid cuaTe3 PHK 0 99.11.2023
36 Tpaucasus u e€ 3Tarbl 0
37 Konuposanue amunokucnot. Pois 0
pubocom B OmocuHTEe3€e Oenka 29.11.2023
38 OpraHu3anys TeHOMa y TPOKaAPHOT U 0
3yKapuoT 05.12.2023
39 MoutekyIsapHbIe MEXaHU3MbI SKCITPECCUH 0




T€HOB y 9YKapuoT

06.12.2023

Bupycbl — BHeKI€TOUHbIE (OPMBI KUZHU

40 1 oOnuraTHbIe Napa3uThl. [IpakTudeckas 0.5 06.12.2023
pabota «Co3aHue MOJIeNTu BUPYyCa»
a1 BupycHsle 3a0051eBaHus YeIIOBEKa, 0
KUBOTHBIX, PACTCHUI 12.12.2023
42 H
AHOTEXHOJIOTHH B OMOJIOTUU U METUIITHE 0 13.12.2023
43 JKu3HEHHBIN LUK KJIETKA 0 13.12.2023
44 Matpununsiii cunres JJHK 0 19.12.2023
Xpomocomsl. JlabopaTopHas padora
45 «3y4eHne XxpoMoCOM Ha TOTOBBIX 0.5 20.12.2023
MUKpOIIpenapaTax»
46 JleneHue KIETKHM — MHUTO3 0 90.12.2023
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTopHnas pabora «Habmronenue
47 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa 26.12.2023
(Ha TOTOBBIX MUKpOIIpenapaTax)»
48 Perynsmus >ku3HEHHOTO ITUKJIA KJIETOK 0 97 12,9023
49 OpraausM Kak equHOe 11eJ10e 0 97 12,9023
Tkanu pacrenuii. JlaboparopHas pabota
50 . - 0.5
«M3yueHne TKaHeW pacTeHU» 09.01.2024




TxkaH! )XKUBOTHBIX M YEJIOBEKA.

51 JlaGopatopHas pabota «3yuenue TkaHei 0.5 10.01.2024

KHBOTHBIX)»

Opranbl. Cucremsl opraHos. JlaboparopHas
52 pabota «/3ydueHue opraHoB IIBETKOBOTO 0.5 10.01.2024

pacTeHus»
53 Ornopa Tena OpraHu3mMoB 0 16.01.2024
54 JIBr>XeHUE OpraHu3MOB 0 17.01.2024
55 [Turanue opraHu3MoOB 0 17.01.2024
56 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 0

[TumeBapuTenbHas cucTemMa uyeaoBeKa 23.01.2024
57 JIpIXxaHne opraHu3MoB 0 94.01.2024
58 JlpIxaHHe TT03BOHOYHBIX )KUBOTHBIX U 0

4eJloBeKa 24.01.2024
59 TpaHcHopT BEIECTB y OPraHU3MOB 0 30.01.2024
60 KpoBeHoCHas cucTeMa Mo3BOHOYHBIX 0

JKUBOTHBIX U YEJIOBEKa 31.01.2024
61 Brinenenue y opranu3mMoB 0 31.01.2024
62 3ammra y OpraHu3MoB 0 06.02.2024
63 NMMmyHHas cucteMa yeinoBeka 0




07.02.2024

Pa3nipaxxuMocTh U perynsuus y

64 0
OpraHU3MOB 07.02.2024
65 ['ymopanbHast peryssius 1 JHIOKpUHHAS 0
CHCTEMa KUBOTHBIX U YEJIOBEKA 13.02.2024
66 ®opMbl pa3MHOKEHUSI OPTaHU3MOB 0 14.02.2024
67 [TomoBoe pa3MHOKEHUE 0 14.02.2024
68 Meiios 0 90.02.2024
I"ameTorenes. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJIeTOoK. JlabopaTopHas paborta
69 0.5
«3ydyeHne cTpoeHUs MOJIOBBIX KJICTOK Ha 21.02.2024
TOTOBBIX MUKPOIIpENapaTax»
20 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 0
OHTOT€HE3 21.02.2024
71 3akyajKa OpraHOB U TKaHEH U3 0
3apOABIIIEBHIX JIUCTKOB 27.02.2024
PocT u pa3BuTHE )KUBOTHBIX.
JlaGopaTtopHnas pabota «BrisBienue
72 . 0.5
IIPU3HAKOB CXO/ICTBA 3apObIIIeH 28.02.2024
MO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOkeHUE U pa3BUTHE PACTCHUM.
73 JlaboparopHas paboTa «CTpOGHI:Ie OpraHoOB 0.5 98.02.2024
Pa3MHOKEHUS BBICIIIUX PACTCHUI
74 Hcropust CTAHOBIICHHSI U pa3BUTHUSA 0




ICHCTHKHU KaK HAayKH

05.03.2024

75

OCHOBHBIC TTOHATHSA U CHMBOJIBI TeHETHKH.

06.03.2024

76

3aKOHOMEPHOCTH HACIE0BaHUS
MpU3HaKOoB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydyeHue pe3yapTaTOB MOHOTHOPUIHOTO
CKpEeIIMBaHUA y 1po30(uist"

0.5

06.03.2024

77

[MuTonornyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEIINBAHUS

12.03.2024

78

AHanusupyrouiee ckpenuBanue. Hermonnoe
nomunuposanue.lIpaktuyeckas padora "
W3ydeHue pe3ynbTaTOB aHATU3UPYIOLIETO
CKPEIIMBAHUS, HEMIOJIHOTO
JIOMUHUpPOBaHUs."

0.5

13.03.2024

79

JurnbpuaHoe CKpemuBaHue.
ITpakTuueckas padota «M3ydeHue
PE3yNbTaTOB TUTHOPUIHOTO CKPEIINBAHUS
y Ip030(UITBDY

0.5

13.03.2024

80

HHTOHOFI/I‘leCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOI"O
CKpC€IIUBaHHUA

19.03.2024

81

CHCHHGHHOG HaCJICAOBAaHUC IIPU3HAKOB

20.03.2024

82

XpoMOCOMHast TEOpHs HACIIEICTBEHHOCTH

20.03.2024

83

I'eneTuka nona

84

I'eHoTHN Kak 1LIEIOCTHAs CUCTEMA

02.04.2024




85

['eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

03.04.2024

86

N3MeHunBOCTh TpU3HAKOB. Buibl
N3MEHUYUBOCTHU

03.04.2024

87

MOI[I/I(I)I/IKaI_II/IOHHaSI HN3MCHYHNBOCTD

09.04.2024

88

BapuauvoHHBIN psii U BapUallMOHHAs
KpuBas. JJaboparopnas padota
«HMccnenoBanne 3aKkOHOMEPHOCTEN
MOJIU(PHUKAIIMOHHON U3MEHUYMBOCTH.
ITocTpoeHne BapuallMOHHOTO psiAa U
BAPUALIMOHHON KPUBOI»

0.5

10.04.2024

89

I'enoTunuueckas ”3SMEHUUBOCTD.
KoMOnHaTHBHAS N3MEHYHUBOCTE

10.04.2024

90

MyTanuoHHast U3BMEHYUBOCTb.
[TpakTudeckas pabora «MyTarun y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

16.04.2024

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO TpOIIecca.
DnUreHeTHKa U SIMUTeHOMUKA

17.04.2024

92

['eneTtnka yenoseka. [IpakTudeckas pabora
«CocTaBlieHHE U aHAJIN3 POJIOCIOBHOID

0.5

17.04.2024

93

MeToapl MEUITMHCKOM T€HETUKU

23.04.2024

94

3HayeHne MEIUIIMHCKONU TEHETUKHU B
MPEIOTBPALICHUH U JICUSHUH TeHETHUYECKIX
3a00JIeBaHUIl YeI0BEKA

24.04.2024

95

OCHOBHBIC TTOHATHSA CCJICKIINU.

0.5




JlaboparopHas padota «3yuenue copToB
KYJIBTYPHBIX PACTEHUH U TIOPOJ JOMAIIHUX
JKUBOTHBIX»

24.04.2024

96

Metobl ceneKnOHHOM paboThI.
JlaboparopHnas pabota «3y4ueHne MeTOI0B
CEJICKLIUU PACTCHUIN

0.5

07.05.2024

97

JloCTHKEHMS CEJIEKIIUU PACTECHUM U
*UBOTHBIX. [IpakTnyeckas padora
«lIpuBuBKa pacTeHUI»

08.05.2024

98

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TeHETUYECKUX PECYPCOB

08.05.2024

99

brotexHoorns Kak Hayka ¥ OTpaciib
npousBoJicTBa. [IpakTndeckas pabora
«3y4yeHne 00bEeKTOB OMOTEXHOIOT I

0.5

14.05.2024

100

OCHOBHBIE HaIPaBJICHUSI CHHTETUYECKOM
OnoJIOTUH

15.05.2024

101

XpOMOCOMHAsI ¥ T€HHAasl UHXKEHEPUSL.
Menunuackre OMOTEXHOIOT M.

15.05.2024

102

HToroBast KOHTpOJIbHAsE paboTa

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

135




11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoasnsie | IIpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaresibHbIE
padoThl padoThbI
pecypcebl
1 OBomonnonHas teopus Y. lapsuHa 1 0 0
) JIBIDKYIIME CHITBI 3BOJIFOLIMU BUIOB 110 Y. 1 0 0
JapBuny
3 Bbopnba 3a cymiecTBoBaHUE, €CTECTBEHHBIN 1 0 0
U UCKYCCTBEHHBIH 0TOOp
4 DopMHUpOBaHUE CHHTETUYECKON TEOPUU 1 0 0
HBOJIIOLIUH
5 Dranbl HBOJIIOIMOHHOTO Mpoliecca: 1 0 0
MHUKPO3BOJIOLHUS U MAKPOIBOIIIOLIHS
5 [Momynsamust — seMeHTapHast eAMHUTA 1 0 0
SBOJTIOIIMH
3aKoH reHeTHYecKoro paBHoBecus JIk.
7 Xapmau, B. BaiinOepra. JlabopaTopnas 1 0 05
pabota «BrIsiBIeHNE H3MEHYHMBOCTH Y '
oco0ell 0THOTr'0 BHIA)
8 DnemMeHTapHbIC (HAaKTOPHI IBOJOIUN 1 0 0
9 D¢ ekt ocnoBarens. dpdexr 1 0 0
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3010uu HOMyJIsiuii: 1 0 0
reorpaduyeckas, Ouonornueckas
11 EcrecTBeHHBII 0TOOp — HAINPABISIONIHNA 1 0 0




(bakTop IBONIOIHIH

12

[TonoBoii oT6Op

13

[IpucnocoO0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIFOIIHH.
JlabopaTtopHas paborta «3y4uenue
apoMop(]030B ¥ UAHOANANITAIINN Y
pacTeH U )KHBOTHBIX»

0.5

14

[Ipumeps! npucnocoOIeHU y OpraHu3MOB:

MopdooruuecKue, (HU3n0IOrHIecKue,
OMOXMMUYECKHE, TIOBEICHUECKHE.
JlabopartopHas pabdoTta «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11enecoo0pa3HoOCTh»

0.5

15

Bun, ero kxpurepuu u CTpyKTypa.
JIaGopartopHas pabota «CpaBHEHUE BUJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak pe3yiabTaT
MUKPOIBOIOITUH

18

CBs3b MHUKPO3BOJJIIOIUA U SITUACMHUOJIOTUN

19

MaKpOBBOJ'IIOI_II/ISI. IlaneoHTONMOTrMUECKIIE
MCTOAbI U3YyUYCHUA 3BOJIFOIUN

20

buoreorpaduyeckue MeToabl U3y4eHUs
3BOJIIOLIUU

21

OMOpPHOIOTHYECKHUEe U CPAaBHUTEIBHO-
MOP(OIOTHYECKHE METOIBI H3yIECHUS
HBOJIONNHU




MounekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHIE U MAaTEMATHYECKHUE 0
METOJIbI H3yUYCHHS IBOJOIIUU

23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 0

24 AnantuBHas paguanus. HepaBHOMepHOCTB 0
TEMIIOB 3BOJIIOIIHU

o5 HayuHbie rUnoTe3sl IpOUCX 0K ICHUS 0
JKU3HHU Ha 3emiie

26 JloHayuHBIE MIPEICTABICHUS O 3aPOKICHUH 0
KUA3HU

97 OcHOBHBIE 3TaIbl HEOPTaHUIECKOU 0
SBOJIIOIUN

28 ['unoTessl 3apoxaeHUS KUZHUA 0
WcTopust 3eMiau 1 METOMIBI €€ N3YUICHHS.

29 JlabopaTopHas pabora «3ydeHue u 05
OTMCaHNE UCKOMAEMbIX OCTATKOB JPEBHUX
OpraHU3MOBY

30 HauanbHbie oTars! opraHu4eckoin 0
DBOJIIOLUHN

31 DBOJIOIUS DYKAPUOT 0
OCHOBHBIE 3TAIIbI YBOJIOLUU

39 pacturensHOro Mupa. [Ipaktudeckas 05
pabora «M3yuenune ocoOeHHOCTEH '
CTPOCHHSI PACTCHHIA Pa3HBIX OTICIIOB)

33 OCHOBHBIE 3TAIIbI BOIIOLUN JKHBOTHOTO 0
Mupa

34 DBoJTronys )KUBOTHBIX. [IpakTrdeckas 0.5




pabora «M3yyeHne ocoOeHHOCTEH
CTPOCHHSI IO3BOHOYHBIX YKHBOTHBIX)

PazBuTue xu3HU Ha 3emMJie 1o HpaMm U

35 1 0 0
nepuojam

36 MaccoBbie BBIMUPaHHUST — YKOJIOTUICCKHE 1 0 0
KPHU3UCHI MPOIILIOTO
CoBpeMeHHBIH 3KOJOTUYECKUI KpU3HC, €r0

37 1 0 0
0COOEHHOCTH

38 CoBpeMeHHass CUCTeMa OPraHUYECKOTo 1 0 0
MIPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKHE TPYTIIBI 1 0 0
OpPTraHU3MOB

40 AHTpOIOJIOTHsI — HayKa O YeJIOBEKE 1 0 0

41 PasButne npeacrasnenuii o 1 0 0
MIPOUCXOXKICHUH YEIOBEKA
Mecro genoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHast

42 pabota «M3ydeHne ocoOeHHOCTEH 1 0 0.5
CTPOCHUS CKeJIeTa YeJIOBEKa, CBA3aHHBIX C
PSAMOXOKICHUEM»

43 JIBMOKYIIHE CHITBI aHTPOTIOTeHE3a 1 0 0

44 CooTHollleHHe OMOJIOTMYECKUX U 1 0 0
COIMAITLHBIX (DAKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaIuU aHTPOIIOT€HE3A 1 0

46 [Taneorenerrka u najaeoreHOMUKa 1 0

47 DBOJIOIUST COBPEMEHHOTO YeJIOBEKA 1 0

48 UYenoeueckue packl. [IpakTudeckas 1 0 0.5




pabota «M3ydeHne IKOIOTHIECKUX
ajanTalnui 4eJIoBEKay

MexauciuIInHapHbIe METOIbI

49 0
aQHTPOTOJIOTUU

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH 0
Mertoap! akonoruu. Jlabopatopnas padora

o1 «/3yueHne MeTO10B IKOJOTHUYECKUX 0.5
HCCIIE0BAHUIN

59 3Ha4YeHHe KOJOTMUECKUX 3HAHUM 1151 0
9eJIoBeKa

53 Dkonornvyeckue pakTopsl 0
Abuotnyeckue gaktopsl. CBET Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas 05
pabota «BoisiBneHne npucnocodaeHuit '
OpPTraHMU3MOB K BIIUSIHUIO CBETa»
AbGuoTtnueckue paktopsl. Temmneparypa
KaK 9KOJIOTHYECKHI (PakTop.

55 JIaGoparopHas pabota «BrisiBneHue 0.5
MPUCTIOCOOTIEHUI OPTaHU3MOB K BIUSHHIO
TEMIEPATYPHI»
Abunotnyeckue gakropsl. BrnaxHocTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 05
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 00uTaHUS OpraHU3MOB

58 buonornueckue puTMbl

59 Xuznennsie GopMbI OpraHU3MOB




60 buotnueckue pakrops 0
3HaueHre OMOTUYECKUX B3aNMOIEHCTBUI

61 JUTSI CYIIIECTBOBAHUS OPTAaHU3MOB B CpEJIe 0
oOuTaHuA

62 DKOJIOTHYECKHE XapaKTePUCTHUKU 0
MO YJISIIHH
OcHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3pACTHAS U 0
MOJIOBAst CTPYKTypa
OcHOBHBIE TIOKA3aTEJIN TOIYJISIIIAH:

64 POKIaeMOCTh, IIPUPOCT, TEMIT POCTA, 0
CMEPTHOCTh, MUTPAITUU

65 DKoJIoTHYEeCcKasi CTPYKTypa MOy UuN

66 JluHaMyKa MOIYJISIUN U €€ PeTyJIsIus

67 KpuBsie pocTa YUCICHHOCTH MOMYJISIIIUH. 0
Kpussie BbDKHUBaHMS
OKoyoruyeckast HUIIa BUAA.

68 JlaboparopHas pabota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun xak cucrema nomynsnuit 0

20 3aKOHOMEPHOCTH TIOBEACHUS U MUTPALIANA 0
JKMBOTHBIX

71 Coo00111ecTBO OpraHu3MOB — OHMOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B 0
9KOCHUCTEME

74 OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI 0




75

DKOJIOTHYECKHE MMUpaMHu bl

76 N3menenuns cooOIIecTB — CYKIIECCHH

77 [TpupoHBIE 5KOCHCTEMBI. DKOCHCTEMBI 0
03€ep U peK. DKOCUCTEMBI MOPEN U OKEAHOB

78 [TpupoaHBIe 5KOCHCTEMBL. DKOCHCTEMBI 0
TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0

80 Ypb6oskocucremsl. [IpakTuueckas pabora 05
«M3ydeHue u onmcaHne ypoOOIKOCUCTEMBD '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJIECHCTBUI OpraHU3MOB B 0
IKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HCHUN

82 pa3HBIX TUIIOB HA CYOOPTaHU3MEHHOM, 0
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — olbmernanerapHas 060104Ka 0
3emun

84 Yuenue B. W. Bepnanckoro o 6unochepe 0

85 3aKOHOMEPHOCTH CYIIIECTBOBaHMS 0
ouochepsl

86 KpyroBopoTsl BeniecTs u 0
OMOTEOXUMHYECKUE ITUKITBI

87 3onaneHOCTH OMochepsl. OCHOBHEIE 0
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHUE KPU3KUCHI U UX IPUIHHEI




90

Bo3zaeiicTBue yenoBeka Ha Ouochepy

91

AHTpOIIOT€HHOE BO3ICHCTBUE Ha
pPaCTUTENBHBIN U 5 KUBOTHBIA MU

92

OxpaHa npupoasbl

93

OCHOBHBIE IPUHIUIIBI YCTONYUBOIO
Pa3BUTHS 4EJIOBEYECTBA U IIPUPOLLI

94

PanyoHansHOE PUPOAOIIONIB30BAHUE U
COXpaHeHHEe OMOIOTHYECKOTO
pazHoobOpa3us 3emiin

95

O6061meHne o Teme « MUKpPOIBOIIOLUS U
€€ pe3yapTaTb»

96

O600mmenue mo Teme «MaKpOoIBOITIONUS U
e€ pesynbratel» Jlmarnoctuyeckas pabota
B opmate EI'D

97

O06006mmenue o reme «IIporcxoxaeHue u
pPa3BUTHE KU3HU Ha 3eMIIe»

98

O6o06menue no Teme «IIpoucxoxaenue
9eJI0BEeKa — aHTPOTIOT€HE3»
JnarHoctuueckas pabota B popmare EI'D

99

Oo6o06menne o TemMe «IKOJIOTHSI — HayKa O
B3aMMOOTHOLICHUAX OPraHU3MOB)

100

O606m1eHne o Teme «OpraHu3Mbl U cpeaa
oouTaHU

101

0O0001IeHE 110 TeMe «DKOJIOTUA BULOB U
nomyJsuiy Jlnarnocrnyeckas pabora B
¢dopmare EI'D

102

O600menue o reme «buocdepa —




ria00aabHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus. buonoruyeckue cucteMsl u mpoiecchel, 11 knace/ Tepemor A.B.,

[TerpocoBa P.A., O611ecTBO ¢ OrpaHUYeHHONU OTBETCTBEHHOCTHIO « MOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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