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PABOYAS ITPOI'PAMMA
(ID 6530707)

no yueoOHOMY npeamety «buosorus»
st ooygaromuxes 10-11 kimaccos.

Yray0/eHHblil yPOBEHb.



MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepaumy,
®I'OC COO, Konnenuuu mpenonaBanus y4deOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCS OJHUM U3 KOMIIOHEHTOB MpeIMETHOUN obsiactu «EcTecTBeHHO-
Hay4dHble ipenMeThy. CormacHo nonoxeHusM @I'OC COO npodunsHbie yaeOHbIC
IpeIMeThl, H3ydyaeMble Ha yriayOn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennyanin  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS H
MPU3BaHbl 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CpPEeIHUM
o01IKM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4YEeOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBSA3aHHBIX C MpoQopueHTaleld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Tporpamma no yueObnomy npeamety "buosnorusa" naét nmpeacraBieHue o meiu
U 3ajlauyax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE,
ompenensieT o0s3aTelibHOe (MHBApUAHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYyEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3ed, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pACTHBIX 0COOEHHOCTEN 00yUaromuxcs. B nmporpammMe no 61oiaoruu peaain3oBaH
MPUHIIUT MPEEMCTBEHHOCTH C U3yUYECHHEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIIETro
oOpazoBaHusi, Onaromapss 4YeMy TMPOCMATPUBAETCS  HAMNPABICHHOCTh  Ha
MOCIICYIOIee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMHUpOBaHHWE  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIJICHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHUS K OKpY>Karolle mpupoiHoi cpene. B mporpamMme 1mo GMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH YyudeOHOTO mpeamera «buwonorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
PEeIMETHBIM pe3yJIbTaTaM 00yueHus U B POPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENLHON JICSITEIbHOCTH OOydYarouuxcsi MO OCBOCHHUIO COJAEpXKaHUs
OMOJIOrMYECKOro 00pa30BaHUs HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs.

VYuebnniii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepiaeT OMOIOruYecKoe 00pa3oBaHME B IIKOJIE M OPUEHTHPOBAH HA PaCIIMpPEHUE
U yriiyOsieHue 3HaHuM OOy4YaromuXcs O KUBOW MPUPOJIE, OCHOBAX MOJIEKYISIPHON



Y KJIETOYHOU OMOJIOTUH, SMOPHUOJIOTUH U OMOJIOTHH Pa3BUTHSI, TEHETUKH, CEJICKITNH,
OMOTEXHOJOTUU, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YPOBHE
OPUEHTHPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MHOCIEAYIOUIEMY MOJIYYEHHUIO
Ouosjornyeckoro  o0Opa3oBaHHMsl B By3aX W OpraHW3alUsX  CPEIHETO
npodeccronansHOTr0 00pa3zoBanusa. OCHOBY €ro coaepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOYy4YaIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS NOJy4YarOT pa3BuTHE. Tak,
paciidpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PAaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusXx, OpraHuU3ME 4YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEEHUS TPUKIIAAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPHUEHTHPHI JJI MOCIEIYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHWHN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMUCSA TMPU U3YHYEHUU
bu3KMKU, XUMHUH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpammbl no yuyeOHomy mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOLUMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIs )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3aIliH, IBOJIIOIMN OPTaHUYECKOTO MHUpa Ha 3eMIle,
coXpaHeHus1 OMOJIOTHYECKOT0 pa3HOoOOpa3us mianeTsl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJOTHMU, SMOPHOJIOTUM W OHOJIOTHUHU
pa3BUTHSA, TEHETHKU U CEJCKIUU, OMOTEXHOJOTHH M CHHTETHYECKON OHOJOTHH,
aKTyaJIM3UPYIOTCS 3HaHMSI OOydYaromMXcsi MO OOTaHMKE, 300J0THH, aHATOMUH,
¢dbusnonoruu yenoseka. B 11 knacce M3y4aroTcsi S3BONIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U YueHHe o buocdepe.

VYyeoOnslii npeamer  «buonorus» mpuszBaH  00ecNEUUTh  OCBOEHHUE
oOyJaromuMucs: ONOJIOTMYECKUX TEOPUN M 3aKOHOB, WAEH, IPUHIUIIOB U MIPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOT000pa3Mu M OCOOCHHOCTSX KIIETKH, OpTraHu3Ma, MOIMyJISIHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLAAIOIIMXCS HAYUYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aCTIEKTax OMOJOTHYEeCKUX 3HaHUM. Jlis
pa3BUTHS M TOJJEPXKAHUS HHTEpeca oOydarolmuxcs K OWOIOrMM Hapsagy co
3HAUYUTETHHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJACPKAHUH MPOrPaMMBbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIEHHUS U Pa3BUTHUSA
TOM MM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyO€KHBIX YUEHBIX
B pEIlIEHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb uzydenus yyebHoro npeamera «buonorus» Ha yriyOiEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM PAa3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh 3TU 3HaHUS B (HOPMHUPOBAHUM MHTEpEca K OMpeAesiEHHON 00sacTu
npoeccUOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOT0 3aBeACHUS JJIsl TPOIOKEHUS OMOI0OTHYECKOro 00pa3oBaHus.

JlocTikeHue 1enu  uw3ydeHus y4deOHoro mpeamera «buomorus» Ha
yriyonéHHOM YpOBHE 00€CIIeunBAETCS PEIICHUEM CIIEIYIONUX 3a0a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI OMOJIOTMUYECKUX 3HAHMUM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHLIETIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBUiIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPA; O
CTPOCHUH, MHOI000pa3MM M OCOOCHHOCTSIX OHMOJOTHMUECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeo1eH03, Onocdepa); O BHIJAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHME OOy4YaronIMxcsi ¢ METOAaMHu TMO3HaHUS >KUBOM MPUPOJBIL:
UCCJICIOBATEILCKIMH ~ METOJIaMid  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOUM OMOJIOTHH, SMOPHOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKH U CEJICKITNH,
OMOTEXHOJIOTUM W CHUHTETHYECKON OWOJNOrMHU, MaJC€OHTOJOTUH, HKOJIOTHH);
METOJJAMH CAMOCTOSITEILHOTO TMPOBEACHUS OHOJIOTMUECKUX HCCIEIOBaHUN B
nabopatropun U B Opupoae (HaOmOJAEeHHE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJEIUPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAIM3UPOBaTh M HCIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKUMHU U  3KOJOTHYECKHUMHU
npobjieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIBHOCTU IO
OTHOUIEHUIO K OKpY)Karollel MpUPOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3I0POBBIO0  OKPY’KalOIIMX  JIOAe; OOOCHOBBIBAaTH M  COOMIOJATh  MEpPbI
nporiIakTUKA UH(EKIIMOHHBIX 3a00J€BaHU, IPaBUJIa MOBEAEHUS B NPHUPOJAE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOW KM3HENCATEIHHOCTH B UPE3BBIYANHBIX
CUTyallMsIX MPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yYarOUIMXCSI MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTUH, pEIIaeMbIMU €10 MpobiieMaMu, METOJ0JIOTHEn
OMOJIOTUYECKOTO UCCIIEIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
penieHus: OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUSA OHOJOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIHTAHUE Yy O0YyYaIOMUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOM IPaMOTHOCTH, 001LEeH KyJIbTYphl TOBEACHUS B IPUPOJIE; HHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHrne  OOyJaroIMMHUCA  KOMIETEHTHOCTH B pallOHaJIbHOM
IPUPOIOTIOIH30BAHUH (COOIIIOICHUE TTPABIII IOBECHHUS B IPUPO/IE, OXPAHbI BUIOB,
PKOCHCTEM, Omocdepsl), COXpaHCHHMH COOCTBEHHOI'O 370pOBbS M 3JI0POBBS
OKpyXXaromux Jojaer  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
obOecrieueHre OE30MACHOCTH IKU3HEIACATCIPHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37JaHUE  YCIOBUWA I  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCS
WHIUBUY AIbHON o0OpazoBarenbHON TPaeKTOPUH, CIocoOCTBYIOMIEH
MOCTIEAYIONEMY TPOPECCHOHATHPHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHoHa.

OO1iee ynMcao 4yacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHHM Ha yriyOJeHHOM
YpOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hepienmo), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIH(PHUKU €ro COACpKaHHWsS M HAMpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YIiTyOJIEHHOM YPOBHE
ABIICTCS TPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takxke yuacTue
00y4aromuxcsi B BBIMOJHEHUHN MPOCKTHBIX U y4eOHO-UCCIENOBATENbCKUX PadoT,
TEMaTHKa KOTOPBIX ONpPEAEIAeTCs YUUTEIEeM Ha OCHOBE UMEIOIINXCS MaTepHalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.

COILEPKAHUE OBYUEHUA
10 KIIACC

ConepxaHue TporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass OMOJOTHST — KOMITJIEKCHasi Hayka. KpaTkast ucTopusi pa3BUTHUS
ovosoruu.  buonornueckue HAayKd W H3ydyaeMmble ~HUMHU  MPOOJIEMBI.
dyHaaMeHTaabHbIE, NPUKIAIHBIE W TOHUCKOBBIE HAy4HbIE HWCCIEIOBAHUS B
OuoJoTHN.



3HaueHue OHOJIOruM B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouonoruen. 3HadyeHUE OUOJIOTHH B
NPAaKTUYECKOM JIESITENBHOCTH YEJIOBEKA: MEIULHHE, CEJIbCKOM XO3SICTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE NPUPOIBL.

JdemoHncTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. T'apsei, I'. Menpnens, B. . Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumper u cxembl: «CBsI3b OMONOTHHM C APYTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cUCTEMbI U MX U3y4YeHHUE

XKuBble cucTteMbl Kak mpeaMer u3zydeHus Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CIOKHOCTb M YIOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTH, CaMOOpraHU3aLus,
CaMOBOCIIPOU3BEEHUE, PA3IPaAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIH,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJIIUUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OnoreoueHoTuueckuii), oOuochepusiii. Ilpoueccbl, NpoUCXOnAIIME B KHBBIX
cucremax. OCHOBHbIE MpHU3HAKU kHUBOro. JKu3Hbp Kak (opma CyIIiecTBOBaHUS
Marepun. Hayku, nzyyaroiine >KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenue xuBbix cucteMm. Metonbl Ouosiornueckoir Hayku. HaOmionenue,
U3MEPEHUE, DKCIIEPUMEHT, CHUCTEMaTU3alusa, Metaananus. [louarue o 3aBUCUMON 1
He3aBUCHMMOW mnepemeHHOU. IlmanmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesass runoresa. [lonstue BbIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKA JOCTOBEPHOCTH MOITYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUs PE3YJIbTAaTOB »JKcnepumeHTa. I[lonsaTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuun

Tabmumbslt uw cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cuctembl», «CBOMCTBAa KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponp», «CTpoeHHe XWUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metoas
U3YUYEHHUSI )KUBOU TTPUPOJIBI».

Ob6opynoBanue: 1abopaTopHOE 000PYAOBAHKE TSI TPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHue pa3aUYHBIX METOAOB IPH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KIeTKu



Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QUHUIA >KuBOro. Kcropus
oTKphITHS KiIeTKU. Paboth! P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBaHH,
M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Meroapl  MOJIEKYJISPHOM H  KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIHS,
xpoMmarorpadus, 3ekTpodopes, METoJl MEUYEHBIX aToMOB, auddepeHIaibHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKcupo8anHvlx
K1emoK. DIEeKTpoHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npusicuznenHoe) uzyyeHue Kiemokx.

JdemoHncTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hctopust pa3BUTHSI METOJIOB MUKPOCKOITAM.

OO6opymoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBbHBIX KIETOK.

IIpakTuueckass padora «/3yueHue METOAOB KJIETOYHOW OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MHUKpPO- M YJIbTPAMUKPOAIJIEMEHTHI.
Bona u e€ posb Kak pacTBOPHUTEIIS, pEareHTa, y4aCTUE B CTPYKTYPUPOBAHNUHU KIIETKH,
TeIoperyasiuui. MuHepalibHble BEIIECTBA KIETKH, UX Ouonoruyeckast poiib. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelleCTBA KIETKA. buonornueckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€JKOBOM MoOseKybl. [lepBruuHas
CTPYKTypa Oenka, MNeNnTuaHas CBA3b. BTopuyHas, TpeTU4HAas, 4YETBEPTUUHAs
cTpykTypbl. Jlenatypamus. CsoiictBa OenkoB. Kriaccuduxamuss  Oenkos.
buonorunyeckue Gpynkuun 0emkoB. [Ipuonasi.

YrneBoasl. MoOHOCaxapuapl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmii 1aH cTpoeHHsT W (UBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue pyHKIMU YTI€BOIOB.

Jlumuast. ['uapodunsHo-TUAPOYOOHBIE CBOMCTBA. Kitaccudukanus TUunumos.
Tpurnunepunbl, GocPoaumnuasl, BOCKH, cTepounbl. buonoruueckue QyHKIUN
aunuaoB. OOLme cBONCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHMIO, ITOJIYTIPOHULIAEMOCTb.

Hyxneunnoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun xomruiementapuoctu. [Ipasuno Yapradda. Crpykrypa



JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekysbl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kietke. /pyeue nykneozuompugpocgpamor (HT®). CexpenupoBanue JJHK. Memoow
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpyktypHast OUojOTHsI: OMOXUMHYECKUE U OMO(U3NUYECKUE UCCIIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyn. Mooeruposarue
CMpYKmypol U QYHKYUL OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Op2anHUYecKull CUHmMe3 OUOMOEKYI U UX HENPUPOOHBIX AHAN0208.

JdeMoHcTpanuu

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

Jwnarpammel: «PacnpeneeHne XuMAYECKUX JJIEMEHTOB B HEXKUBOW MTPUPOJIEY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B JKMBOW MIPUPOJILH.

Tabmuubl u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJeKyibl BOIbD», «BellectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJIEKYJb», «CTpOCHHE MOJIEKYIT
yriieBooB», «CTpoeHne MoJIeKyn JHUnuaoB», «HyKIenHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XUuMHUYECKas ocya 1 000pyA0BaHHE.

JlabopaTopHasi padora «O0HapykeHHEe OCJIIKOB C TOMOIIbI0 KaUeCTBEHHBIX
peaKuiny.

JlabopaTopHnasi padora «VccienoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIIETOK Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tumnbl KJIETOK: JyKapuoTHueckas U mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapruoTHIecKol KieTku. Kilerounas crenka OakTepuii u apxei.
OcoOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE SYKAPUOTHIECKOU KiteTkH. [ma3smarnueckas
MeMOpana (tazmanemma). CTpykTypa Iia3MaTHdecko mMeMOpanbl. TpaHCHopT
BEILIECTB Uepe3 MIa3MaTUIeCKyo MeMOpaHy: naccuBHbIN (auddy3us, odaerdaéHHas
muddy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBINA AKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemoctb MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOLUUTO3:
OUHOLKTO3, (Paromutos. Jk301uto3. Knetounas crenka. CTpykTypa u QpyHKUUU
KJIETOYHON CTEHKU PacCTEHUH, TpUOOB.



[uronnasma. Lluto3omns. I{utockener. [puxenne nuromiazmbl. OpraHouibl
kJeTku. OHOMEeMOpaHHbIE OPraHOU bl KIETKHU: sHAoIIa3Marnueckas cetb (I11C),
anmapaT [onbIXkH, JM30COMBI, WX CTpOCHHE U (QYHKIHH. B3auMocCBs3b
O0THOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIIA3MATHUYECKUN PETUKYITYM.
CexkperopHas ¢yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Llonvoorcu. Copmupoerka 6enkoeé 6 annapame 1onvodcu. TpaHCHOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX Ki1eToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPWHU,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). CtpoeHne W (QYHKIMH MHUTOXOHApUNA H TuactTuia. llepBuunsie,
BTOPUYHBIE U CIIOKHBIE TIACTHABI (POTOCUHTE3UPYIOMINX dYKAPHOT. XIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranousl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOUIOB KJICTKHU. Pu6ocomel. IIpomedsicymounvie Qunamernmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MpbIIIEUHbIE  KIIETKH.
Axmunosvle KOMnOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Krerounsrit
nentp. CTpoeHHe U JBWIKEHHWE JKTYTHKOB W peCcHUYEK. MHUKpOTpyOOUKH
nutoria3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGomouka siipa, XpOMaTHH, KapuoIjia3Ma, SAPBIIIKH, UX CTPOCHHE U
bynkiun. SnepHeiii 6enkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHOOKEHUE
XpOMOCOM B HWHTeppa3HOM snpe. Iyxpomamur u cemepoxpomamur. benaxu
XpOMaTHHA — THUCTOHBI. JJunamuxa s0epHoli 06010YKU 6 Mmumose. AHoephbiil
MPaucnopm.

Krnerounsie BriaroueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumer u cxeMmbl: «CTpoeHHE JYKApUOTHYECKOH KIeTKn», «CTpoeHue
KUBOTHOW  KJETKW», «CTpOo€HME  pacTUTENbHOM  KIeTKW», «CtpoeHne
MUTOXOHAPUW, «Aapo», «CTpoeHHEe MPOKAPUOTHIECKON KIETKN.

OO6opynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEIapaThl 0aKTepHUaIbHbIX KJICTOK.

JlaGoparopnass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpPraHHU3MOB).

IIpakTnyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOpaHBI».



JlaGopaTopnas padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTuuyeckas padora «/3yueHue IBHKEHUS IUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M MPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMMITALINS U TUCCUMIISIINS — JIBE€ CTOPOHBI MeTabomu3mMa. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W reTepoTpodHBIM. YyacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe obOecnedyeHue KieTKu: mnpeBpanieHue ATD B
oOMeHHbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakuuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpraHWYECKHX BelleCTB B KieTke. Dorocuntes.
AnokcueenHblll U oOKcueeHHbl omocunmes y obaxkmepuil. Ceemocobuparowue
NUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas pasbl. Pomoovixanue, Cs., C,. u CAM-munol
gdomocunmesa. lIponyktuBHOCTH (poTOCHHTE3a. BriusHue pa3audHbIx PakTopoB Ha
CKopocTh (hoTocuHTe3a. 3HaUeHUE (DOTOCHHTE3A.

XEeMOCHHTE3. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIME OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe oprau3Mbl. Buaesr Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JHEPreTUYECKOr0o oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIHOKO3bI.

buonornueckoe OKuCIEHHE, WK KIETOYHOE JAbIXaHUE. POIp MUTOXOHIpHUI B
npoleccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Suepaus memoparnHo2o epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmasvl. TlpenmyiiecTBa a’poOHOro myTH oOOMEHa
BEIIECTB Tepe aHadpoOHBIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetst: k. Ilpuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Muruem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», « DHEpreTudeckuit oomen», «buocunres
oenkay», «CtpoeHue pepMeHTa, « XeMOCHHTE3Y.

OO6opymoBaHKe: CBETOBOM MHKPOCKOI, O0OpYJOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.



JlabopaTtopHnas padora «3yyeHne kKaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl).

JlabopaTtopunass pabora «/3yuenue (QepMEHTATUBHOIO PpACIICTUICHUS
MEPOKCHUJIA BOJIOPOAA B PACTUTEIBHBIX U JKMBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHuE mpoIreccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGoOpManus U peaju3anus eé B KiIeTKe

Peakuuun matpuunoro cuHte3a. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACcTBeHHOW mHGopMaluu. [ eHeTnueckuit
KoJl, ero cBoicTtBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. Ilpunuumms
TPAHCKPHUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancniopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanme ammHokucior. Ponbp pubocom B
ounocuHTe3e Oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKAPHUOT. Perynsiuus akTUBHOCTH T'€HOB y MNPOKapuoT. |'mmnoresa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
MPOLECCOB B KieTKe. KileTOuHbIN roMeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOJIUTraTHbIE mapa3uTbl. CTpoeHUE
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruoharoB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6baxkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAUIIMHCKHAE TPOOIIEMBI.

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

JdemMoHcTpanuu

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuier n cxemsl: «brocuHTe3 Oenkay, «I eHeTHYecKnii Ko», «Bupyche»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsnii 1uki, ero mepuonsl W peryisauus. Wurepdasza u MuTo3.
Oco0OeHHOCTH TPOIeCCOB, MpoTeKaromux B uHTepdase. [loaroroBka KieTku K



nenennto.  I[IpecunTeTndyeckuit  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETHYECKHUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbii cunre3 [JHK — perumkanwms. IIpunnunsr penumkanun JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIICIBHOCTb.
Mexanusm perukauu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuoTUIl. JIUIJIOWAHBIA W
rariouJHbelii - Habopsl  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBL.

Jlenenue kieTku — MuTo3. CTaAMM MUTO3a U IPOUCXOISIINAE B HUX MTPOLIECCHI.
Tunsl MuTo3a. KaprokrnHeE3 U HIUTOKUHE3. BUOJIOrnyecKkoe 3HaYeHUE MUTO3A.

Perynsuus muroTtmyeckoro uukna kietku. [Iporpammupyemasi KiaeTOdHas
rubesb — anomnTo3.

Knerounoe snpo, XpoMocombl, (PYHKIIMOHAJIbHAas TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
K1emKay — ououHgpopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opymoBaHKe: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KJIETKax
KOpEUIKA JTyKa.

JlaGopaTropnass  paGora  «/3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpENapaTax».

JlabopaTtopnas padora «HaOmoneHrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 9. Ctpoenne n QyHKIIMHA OPTraHU3MOB

buonornueckoe pa3zHooOpasue OpraHHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCc00EHHOCTH CTPOEHUS U )KU3HEAEATENBHOCTH OJJTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBbIE T'PUObI, OAHOKJIETOYHBIC BOJOPOCIH, IPYyrue
npoTucThl. KoJIOHHaNbHBIE OPTaHU3MBL.

B3auMocBsA3p YacTel MHOIOKJIETOYHOIO OpraHusma. TkKaHu, Oprasbl M
cucreMsl opranoB. OpranusM Kak eInHoe nemnoe. I'omeocras.

Txanu pacrenuii. TUTIBI paCTUTENBHBIX TKaHEH: 00pa3oBaTeIbHAas, TOKPOBHAS,
POBOJIAIIASl, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpPOCHHs, (YHKIUNA U
pPAacHoJIOKEHUSI TKAHEN B OpraHax pPacTCHUMU.

TkaHU XKUBOTHBIX U YEJOBEKA. THIbI XKUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTENbHASA, MbllIeyHas, HepBHass. OCOOEHHOCTH CTpPOEHHs, (DYHKUHMI U
pAacmoJIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEJIOBEKA.



Opransl. BereratuBHble W TIe€HEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeKa. DyHKIIMHA OPTraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOUHBIX JKMBOTHBIX. Hapy kHbll U BHyTpeHHUM ckenet. CTpOeHUE U TUTIBI
COCAUHEHHUs] KOCTEN.

JIBr>keHre  OpraHu3MoB.  JIBM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PacCTeHUM:
TPONMU3Mbl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MbIlIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

[Iutanue oprannsmos. Ilornomenre BOJbI, YIIEKUCIOTO Ia3a U MUHEPAIbHBIX
BEllleCTB  pacTeHussMu.  I[lutanme  KUBOTHBIX.  BHyTpumomoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHUe. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble keneswl. [lnmeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuil. J[pixanue >kuBoTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHasi HOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX IO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema u4esioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUL U
miekonuTaromux. Perymsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCrOpT BELIECTB y OpPraHMW3MOB. TpPAHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHncnopT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHass cuctema TMO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaue,
KPOBEHOCHBIE COCYlbl M KpoBb. Kpyrm KpoBooOparieHus. DBOJIOLUOHHBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cep/ia v €€ peryisaius.

Brinenenne y oprann3MoB. Beinenenue y pacteHuil. Beiienenue y d)KUBOTHBIX.
Cokpatutenbuble Bakyosd. Opranbl BblaeneHusa. DuibTpanusi, cekpeuus u
oOpaTHOE BCachIBaHME KaK MEXaHU3Mbl pa0OThl OpraHoB BbiAeicHUS. CBA3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIAEIUTEIBHOM CcHCTEMaMH. BblaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTtpoeHne u (pyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIMX. 3aIIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa NacCUBHOW U XUMUYECKOM 3a1IUThl. OUTOHITUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX NPOU3BOIHBIE.
3amura opranu3sma oT Oosne3Hel. IMmyHHass cuctema yenoBeka. KieTouHbl n
TYMOPaJIbHBIA UMMYHUTET. BpoxaéHHBIA W NpUOOpEeTEHHBIN crenupuIecKui
UMMYHHTET. Teopusi KiIoHaIbHO-celiekTuBHOro mmmyHnurera (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocianiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Paznpaxxumocte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMocCTp U peryisauns y pacCTeHUN.
PocTtoBble BemecTBa U UX 3HAYEHUE.

HepBHast cucrema u pedrexTtopHas peryisuuss y KUBOTHbIX. HepHas
cucTeMa M €€ OTHEeJbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedrnekc u
pednexropHas ayra. bezycinoBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbHas peryisuus M 3HAOKPHUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenesbl S9HIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[eficTBHEe TOpMOHOB. B3anMocBs3b
HEPBHOW M SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpauumn

[Toptper: W. 11. [T1aBnos.

Tabmumbsr u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimmuey», «Opransl IBETKOBBIX PACTCHHID,
«CucremMbl  OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctelsy,
«CTpoeHHe NHUCTOBOM IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJEeT 4Yel0oBEKa»,
«IInmeBapurensHas  cucremMa», «KpoBeHocHas cucreMa», «/lpixarenpHas

CHUCTEMAY, «HepBHast  cucremay, «Koxay, «MplIlieuHass ~ CUCTEMay,
«BplaenurenbHas cUCTEMa», «DHAOKPHUHHAsA cuUCTEMa», «CTpOCHHE MBIIIIbLY,
«Ammynurer»,  «KuiieuyHononoctHeie», «CxemMa  NOUTaHUA  PACTCHHI,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBD»,
«Crtpoenue nnaHapum», «BHyTpeHHee cTpoeHHe O0kKAeBOro 4epBsi», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MIIEKOTTUTatomuXx», «HepBHas cuctema denoBekay, «Pediexcey.

OO6opymoBaHHe: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKPOIpPENAapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE DK3EMIUIAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUN Ppa3HbIX OTHEJIOB, BJAXHBIC IMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy0BaHuE JJI IEMOHCTPAIIMK ITOYBEHHOTO U BO3/IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHust Kpaxmaiia u 0eiIKoB Mo aAelcTBrueM (HepMEeHTOB, 000pyI0BaHUE IS
JEMOHCTPAILlUM OMNBITOB MO M3MEPECHUIO KU3HEHHON €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKECHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3iUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).



JlabopaTopHasi padora «3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazMHoO:KeHHEe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHUM3MOB: Oecronoe (BKJItOYas BEreTaTUBHOE) U
nojioBoe. Buael  Oecrosoro  pa3MHOXKEHUSA:  I[OYKOBAaHUE,  CHOPYJISLUA,
dbparmMenTanms, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KieTKW, Wiau rametsl. Meio3. Craaumn
Mmeno3a. [loBegenue xpomocoM B meio3e. Kpoccunrosep. buomornueckuii cMbIci
M€i03a W TOJOBOro Tmpouecca. Melo3 U ero Mecrto B JKU3HEHHOM IIMKIIE
OpPTaHU3MOB.

[IpenzaponeiieBoe passurue. ['amerorenes y xuBOoTHbIX. [10J10BBIE Kee3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHATBLHOE pa3BUTHUE KUBOTHBIX. CHoOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Ctaguu >MOpHOTeHe3a
XKUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenue. Tumbl  apoOneHus.
Hemepmunuposannoe u HedepmuHuposanrHoe Opooaenue. bracmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHHUS MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JTUCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSAHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHATbHAS HMHAYKIUA).
3aknagka IUlaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpUOHAIBHOE pPAa3BUTHE PaA3IUYHBIX
(GakTOpPOB OKpY:KAIOUIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHaneHbIM nepuon. [lpsmoe u
HenpsiMmoe pas3BuTue. PaszButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX UBOTHBIX. bHOJIOTMYECKOEe 3HAYE€HHE MPSMOr0 W HEMPSIMOIo
pa3BUTHUS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KUBOTHBIX U YesoBeka. CTaguu MoCcTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuit. OOpazoBaHue Crop B mpoiecce Meiiosa. ['ameTtorenes
y pacteHuil. OII00TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoiHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoncTpanuu

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



Tabmuel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUAOMOHAb», «Pa3MHOXEHHUE HBIJICHBDY,
«Pa3sMHOXeHue ruapsy, «Menosy, «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SIMUEKJIETKU U criepmaro3onaa», « OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButne wmaickoro xyka», «PasBurue capa”Hum,
«Pa3BuTHe JIATYIIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX PACTECHHII»,
«CtpoeHue ceMsiH OJTHOJIOIBHBIX U JIBYJIOJBHBIX pAacTEHUI», «KU3HEHHBIN UK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBINA [IUKII TATOPOTHUKAY,
«KU3HEHHBIN [TUKJI COCHBD.

OO6opynoBaHKe: CBETOBOM MHMKPOCKOI, MHKpONpenapaThl SHUIEKICTOK H
CIIEpMaTO30U10B, MOAEIb «I UK pa3BUTHS JIATYIIKW.

JlaGoparopHas padora «l3ydeHue CTpOCHHS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTuueckas padora «BblABIeHUE MNPU3HAKOB CXOJICTBA 3apPObIIICH
ITI03BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOMXCHHUS BBICIIUX
pacTEHUN.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropus craHOBIICHHS M pa3BUTHsI TeHETHKHU Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OTEUECTBEHHBIX YYEHBIX B PA3BUTUU I'€HETUKH.
Pa6oter H. K. KonbsuioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko,
10. A. ®ununaenxo, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATHUBHBIC TPU3HAKH, JOMHUHAHTHBIM M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TEHOTHUIT, ()EHOTHII.
OcHOBHBIE ~ METOABI  TCHETHUKHU:  THOPUIIOTIOTUYECKUM,  LUTOJOTHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Komnsios, H. W.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®unmunuenko, H. B.
TumodeeB-PecoBcknii.

Tabmuier 1 cxembl: «MeTo bl TeHeTHKNY, «CXEeMBI CKPEIIUBaAHUS.

JlabopaTopHasi padora «Jlpo3oduna Kak OOBEKT TI'€HETHUYECKUX

HUCCJICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACAECACTBEHHOCTH
MounorubOpunnoe ckpemmBanue. IlepBoiii 3axkoH Menaens — 3aKoH

eIMHO00pa3us THOPUIOB TepBOTO MoKojeHus. [IpaBuno nomunupoBanus. Bropoit



3aKOH MeHaensd — 3aKOH pacILICIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanmsupyonee ckpemnBanne. [[poMeKyTOUHbI XapaKkTep HACJIEIOBAHMUS.
Pacmieruienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruGpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieI0BaHus Mpu3HakoB. [{uTonornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

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

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M OIpEAEIeHU moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI W reTeporaMmeTHbI mnoi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacinenoBaHne Npru3HaKoB, CLETUVIEHHBIX € ITOJIOM.

I'enotun xak uenoctHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoAenCcTBUE HEAJUIEIbHBIX TI'E€HOB.
Komnnementapuocts. Dnuctas. [Tonumepus.

I'eHeTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eHeTHdeckue MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMOJICUCTBHS «XO35WH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHYecKrne acheKThl KOHTPOIS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHUIX KJIIETOK U OPTaHU3MOB.

JdemoHncTpanuu

[Toprpetsl: I'. Menaens, T. Mopran.

Tabmumst u cxemsl: «IlepBoiif 1 BTOpo#t 3akoHbl Mengensa», « TpeTuil 3aKkoH
Mennens», «AHanmu3upymrouiee ckpenuBanue», «HemoiHoe TOMUHHpPOBAHUEY,
«CuersieHHOEe HAacleIoBaHWE TMPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,
«Kapuotun d4enoBeka», «Kapuotun apozoduisl»y, «Kapuotunm nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMoaeCTBUE TEHOBY.

O6opymoBanme: MOACHb JJIS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHHS W PACHICIUICHUS TMPU3HAKOB, MOJENIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEINb I
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapart: «JIpozodumay.

IIpakTnueckas padora «/3ydyeHne pe3yiabTaTOB MOHOTHOPHIHOTO
CKpEUIMBaHUA y APO30(DUITB».

IIpakTnueckas  paGora  «l/3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y IP030(QUIIbD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH



B3aumogeiictBue reHotuna u cpeasl npu  (GopmupoBaHuHM (PeHOTHUIIA.
N3MeHunBOCTh NIpU3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKUA. Busl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

MoaudukanronHas u3MeHYuBOCTb. Ponb cpeabsl B (popMupoBaHUU
MOIU(PUKAIMOHHON M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoauduKarmoHHON
W3MEHUYMBOCTH.

['eHoTUnMyeckass M3MEHUYNBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYUBOCTH.
Bupl reHOTUTTMYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MYTAIIHOHHAS.

KomOunaTnBHasT WM3MEHYMBOCTH. MeWo3 W TOJIOBOM IMpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIbh KOMOMHATUBHON N3MEHUYMBOCTHU B CO3/IAHUHU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHAbl MyTaluil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMH. SIaepHble WU
nuToIia3MaTuyeckne Myrtanuu. CoMaTUYecKUE U MOJ0Bble MyTauuu. [IpuuuHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl W HX BIHSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciencTBeHHoW u3MeHunBoct (H.W. BaBunoB). BHesdnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

OnuceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx @Qakmopos 6
Hacn1e008aHuU U U3MEeHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JdemoHncTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer u cxeMbl:  «Buasl  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MEHYUBOCTHY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Meiosy,
«OnnonoTBopeHuey, «I'eHeTu4YecKkue 3a00JieBaHus YeoBeKay, « Buabsl MyTaiuii».

O0opynoBaHue: XKHUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) JKUBOTHBIX C PA3TMYHBIMHU BUAAMH HU3MEHUHNBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJAU(PUKALMOHHON MW3MEHUYMBOCTU. [locTpoeHue BapuanMOHHOTO psjna U
BAPUALIMOHHON KPUBON».

IIpakTuyeckass padora «Myrtamuu y apo3oduiasl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesoBeka

Kapuotun uyenoeka. MexayHapoaHas NporpaMma HCCIEAOBAaHHUS T€HOMaA
4yenoBeka. MeTonbpl  M3y4e€HUsT TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYEeCKHM,
OJIM3HEIIOBEIN, LIUTOTCHETUYECKUIA, MOMYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO



[T11P-ananu3a. HacneacTtBenHsle 3a00eBaHus YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0oJie3HM 4YesnoBeKa. bolie3HM C HAcleCTBEHHOM MPeapacroyioKEeHHOCTHIO.
3HaYE€HHE MEAUUMUHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a0oeBaHUN 4YenoBeKa. MeauKo-reHeTUYecKoe KOHCYJIbTHUpoBaHue. CTBOIOBBIE
KJIeTKU. [loHSTHE «T€HETHYECKOTO Tpy3a». JTUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeJIOBEKa K
(u3MUEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpy Karouleil cpepl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSIM.

JdemoncTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToJbl U3y4eHHsS] TE€HETUKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHus YET0BEKaY.

IIpakTyeckas padora «COCTaBICHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. CesleKiusi OpraHu3MoB

JlomecTHKanus U CENEKINsL. 3apOKICHHUE CENEKINN U JJOMECTUKALUN. Y YEHNE
H. W. BaBumoBa o IlleHTpax MNPOUCXOXICHUS M MHOTrooOpasusi KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUM COPTOB PACTEHUN U OPOJ ) KUBOTHBIX. COPT,
IOpOJIa, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. U. BaBuioBa, ero 3HaueHue JjIs CEISKIIMOHHON pabOTHI.

Metoanl ceneKIMoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VH]IUBU1y AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. HcnbiTanue
NpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OLEHKHU
¢eHoTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMotIbio aHanu3a JJHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJCKIHUOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX
dopm opranusmoB. Vcrnonb30BaHHE T€HOMHOTO PENAKTUPOBAHHUS M METOOB
pexoMOuHaHTHBIX JIHK 17151 mosmydeHust iCXOAHOro MaTtepuaia Ijs CEeleKUIUU.

[Tomyuyenue MOJIUILIONIOB. BryTtpuBuaosas TUOpUIU3AIINSL.
Bau3kopoacTBEHHOE — CKpelluMBaHue, uiau  uHOpunuHr.  HepoacrtBeHHoe
CKpeluiuBanue, win aytopuauHr. ['erepo3uc u ero npuuuHbl. Hcnonb3zoBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenne Oecruioaus
MEXBHUIOBBIX THOPHAOB. JOCTHIKEHNUS CENEKIINN PACTCHUIN U KUBOTHBIX. «3en1éHas
DeBONIOYUAN.

CoxpaHeHrE U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX  poaudyed ISl CO3JaHUs  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOGbIX HCUBOMHBIX
8 Yensix VAVHUEeHUs CYUeCmeyiomux U co30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8



MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JdemMoHcTpanuu

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

Tabnuubl u cxemsl: «LleHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTMYECKHUX PSJOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«Metogpl cenexkuun», «OtnanénHas rudpuauzanus», «MyTtareHes».

JlabopaTopHas pabora «/3yyeHue copTOB KyJNbTYpHBIX PACTEHUN U TIOPOL
JOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «3ydeHrne METOAOB CEICKIIUU PACTEHUI.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHHI».

Jkckypceusi «OCHOBHBIE METOJBI M JOCTHMXKEHUSI CEJIEKIUMHA PACTCHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIabOpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rMs U CHHTETHYECKAas OMOJIOTUS

OOBEKThI, UCHOJb3YyEMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKAaHEBbHIE
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 170:¢ XapaKTEpUCTHKA. Tpamuuonnas
OMOTEXHOJIOTUS:  XJICOOMEeUeHUe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOZAenue. Mukpobuonornyeckuii cunre3. OOBEKTbl MHUKPOOMOIOTHYECKHX
TexHosioruid. [Ipons3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3iaHne TEeXHOJOTHA W MHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJIBbIO IOJYy4YEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEYAroIIrecs B IPUpoe OMOCUHTETUUECKUE Ty TH.

Kiterounas unxeHepuss. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUN H
#KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alUs W  COMATHYECKUM
smOpuorene3. lcmonb30oBaHue TraruioWzoB B CENEKUUU pacTeHuid. [lomyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SMIEKIIETOK U KIOHHUPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonoeuu 0300po6nenus, Kyibmueupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TIeHa |
koHcTpyupoBanue pexkomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JIoCTHKEHU U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUHN. DKOJIOTHUECKNE
Y 3THYECKHUE MPOOIEMbl TEHHOW WHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meauiuHa. [TLP-
JMarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOLEHTPUYECKUH aHaju3 MpoTeoMa



YEeJIOBEKa JUISI OLEHKH COCTOSHHUS €ro 3J0poBbs. lCronp30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus s pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3aHUS KOMILJIEKCHBIX
TKaHEH COYETAHHWEM TEXHOJOTMH TPEXMEPHOro OMONMpUHTUHIrA U ckaddonaunra
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAULIUHBL.

Co3niaHue BEKTOPHBIX BAaKIMH C II€JIbI0 OOecCredYeHus: KOMOMHHPOBAHHOMN
3amuThl OT BO3Oymutenet OPBU, ycraHoBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
dbyukimonupoanus PHK-conepxkanux BUpPYCOB, BBI3BIBAIOIIUX OCO00 OMACHbBIC
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlosyyeHne MOJIOUYHOKHUCITBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonoruss — BakHEHIIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOCTRO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONHOHHBIX MPEACTABJICHHH B
Oonosiorum

OpomonuonHHas Teopuss Y. JlapBuHa. IIpeAnochblIKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBxynye cuiibl 3BoIOIMU BUAOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pa3MHOXEHUSI OpraHU3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunternueckoir Tteopun 3Bomornuu (CTI). HedrpanbHas
teopust sBomtouud. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorusa. 3HaYEHHE
ABOJIIOLIMOHHOM T€OpHH B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdemoncTpanumn

[Toptpetsi: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. Hapsun, C. C. UerBepuxos, W. 1. lImansraysen, [Jx. Xonaein, . K.
benses.

Tabnuup! u cxemsl: «CucreMa xxuBoit mpuposl (o K. JInnuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopmMupoBaHusi MPUCTIOCOOTECHUHN Y
pacTeHul u KuUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
HNapBuna», «Haxoaku Y. [lapBuHay, «®opmbl OOpHOBI 3a CYIIECCTBOBAHHUE,
«IToponbl romy0Gei», «MHoroodpasue KyibTypHBIX (hopMm KammycThbD», «Ilopombl
JOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUs HOBbIX BUAOB (o Y. J[apBuHY)»,



«CxeMa COOTHOLIEHMs JBMXKYLIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJOKEHUS
CUHTETUYECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKPO3BOIIOLHSA U €€ pe3yJIbTaThI

[Honynauust Kak sneMeHTapHas eAuHHIA BOIIONUU. COBpEMEHHbBIE METOMbI
OLICHKM TE€HETUYECKOr0o pa3HooOpa3usi W CTPYKTypbl mnomyisinui. V3menenue
reHooH/Ia TOMYJSIMKA KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHosecus J[xx. Xapau, B. BaitnGepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHE CHIIbI) 3BOMIOUMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [Ipeiidp TeHOB — ciyuaiiHbie
HEHanpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusix. DPPeKT OCHOBATEIS.
Spexm o6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHoo0pa3us:
npuuunsl u creocmsus. llposenenue agpgpexma opeticha 2enos 6 6ONLUUX U MATBIX

NONYIAYUSX. Murpanumn. N3omsmus MO JISILUI: reorpaguueckas
(mpocTpaHCcTBeHHAs ), OMOIOTHYecKas (PEmpPOyKTHUBHAS).
EctecTBenHblii 0oTOOp — HampaBiugomuii Qgakrop sBomouud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIHUHA,  pa3pbIBArOLIUI
(nm3pynTtuBHbIN). [lomoBoil oTOO0p. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEACHUS )KMBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLUH.
Bo3nukHoBeHHE TpUCTIOCOOIEHNUN Y OpraHu3MoB. ApoMop(o3bl ¥ UIANO0A AN TALIUH.
[Ipumeps! npucnocobsieHnit y opranu3mMoB: Mopdosornyeckue, Gu3noIoruyeckue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpasoBaHue kak pe3yibTar
MUKpO3IBOIOIMHU. M3onsuus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonIU3aus,
ruOpuanzans). JuTenbHOCTh 3BOJTIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl (OPMHUPOBaHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponb 3BosO1IMOHHON OMOJI0THH B pa3paboTKe HayYHBIX METOJIOB COXpaHEHUS
onopaszHooOpa3usi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS Mapa3uTOB M HMX XO3SIEB.
Mexanu3mbl (OPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHUKAM U CLIOCOOBI OOPHOBI €
HEH.

JdeMoHcTpanuu

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTauuoHHass H3MEHYUBOCTBHY, «llomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «/Buxymune
CHJIBI 3BOJIOLUNY, «IJKOJIOTHUEcKas U30JSLUS MOMYJISALUNA CeBaHCKON (openmy,
«"eorpaduueckas u30A1Us TMCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHHUIIBI IAYPCKOID»,



«lTonynAMOHHBIE BOJHBI YUCIEHHOCTU XUILIHUKOB M XKepPTB», «Cxema nercTBUs
€CTECTBEHHOT0 0TOOpay, «P@opMbI O0pHOHI 32 cyliecTBOBaHUEY, « MHTyCTpHUanbHbIN
MenaHu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «IIpenymnpexnaromias okKpacka >XUBOTHBIX», «DU3HOJIOrMYECKUE
agantaruny, «l[Ipucnoco0neHHOCTh OpPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kputepuu Buna», « Bunbi-aBoitaukmny, « CTpyKTypa Buza B mpupozae», «Crnocoosb
BUJ1000pa3oBanusiy, «I eorpaduueckoe BUA000pa3oBaHue TPEX BUJIOB JAHBIIICH,
«IKOJIOTUUECKOE BUA000pa3oBaHUE BUAOB CUHHI, «lloMUIIONIB pacTeHU»,
«KamyctHo-pereunblii THOPUIY.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMN HACEKOMBIX, dydena ITHIL |
3BEpe ¢ MpuMepamMu pa3IMuHbIX MPUCITIOCOOTICHUH, Yydesna NTUI] U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHuid OJIM3KUX BHUAOB, OOpPA30BABIIMXCA PA3TUYHBIMU
croco0aMmu.

JlabopaTtopHasi padota «BrIsiBJICHIE U3BMEHYUBOCTH Y 0COOCH OJTHOTO BUJIA.

JladopaTopHasi padota «I[Ipucnoco6aeHns OpraHu3MOB U UX OTHOCHUTEIIbHAS
1EJI€CO00Pa3HOCTDY.

JladbopaTtopnass paGora «CpaBHeHHE BHUIOB IO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl  uU3ydyeHUST MakKpoOdBOJMOIMU. [laneoHToIOrMYeCKHEe  METOJIbI
uzyueHusi dBosonuu. Ilepexomubie  ¢GopMbl U QUIOTCHETUYECKHUE  PSIIbI
OpTraHU3MOB.

buoreorpaduueckne metonpl u3ydeHus sBomornuu. CpaBHEHHE (IOPHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpadpudeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.

OMOpPHOJIOTMUECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
sBOMIONMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIONMHM OHTOT€HE3a W TMOSIBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbI.
Pynumenrtapusie  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHE U MAaTEMAaTUYECKUE METObl U3YUEHUS HBOIOIUHU. [ OMOJIOrMUHbIE
reHbl. COBpEMEHHBIE METO 1Bl TOCTPOCHUS (DUIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlMX U SBOJIIOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBUjIa) 3BONIONUU. [Ipunyun cmervl GyHKyulL.
HeobOpatumocTs 3Bomonnu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOIU Y.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mrosuiep, O. I'ekkelns.

Tabnuubl 1 cxembl: «DWIOTEHETHUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Crerouedanvy,  «Punuodputey,  «CemeHHBIE



nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTHHEHTOBY,
«Penuktely, «HavanbHble CcTaguuM 3MOPUOHAIBHOTO PAa3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHe), «PyAUMEHTBI»,
«ATaBu3Mbl», «XpPOMOCOMHBbIE HAa0Opbl YENOBEKA W IIMMMaH3e», «laBHbIE
HaMpaBJIEeHUS 3BOTIOLUNY, «OO0IIMe 3aKOHOMEPHOCTHU HBOJIOLIAN.

OO6opynoBanue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKI[UN HACEKOMBIX.

Tema 4. IlponcxokaeHue U pa3BUTHE JKU3HU Ha 3emJie

Hayunple THmore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWoOreHes u
naHcriepmusi. JloHayyHble TPEACTaBICHUS O 3apPOKJCHUU JKU3HU (KPEALMOHU3M).
['MnoTre3a MOCTOSHHOTO CaMO3apOXKIAEHU )KU3HU U €€ onpoBepkeHUE onbiTamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU ABOJIIOLUU. [InmanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHUYECKas OHBOJTIONMA. AOWOTCHHBI CHHTE3
OpraHnyeckux Bemects u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue noaumepoB U3 MmoHoMepoB. Koaneparnas runore3a A. 1. OnapuHna,
TUMoTe3a mnepBu4yHOro OynboHa JK. XomnaeiHa, reHeTwueckas rumote3a [
Ménnepa. Pubosumsr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOpPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcrtopus 3emnn u meTosl €€ n3yueHus. MlckonaeMple OpraHu4eCKUE OCTATKHU.
I'eoxpononoruss u €€ Meroabl. OTHOCHUTENbHAs U A0OCOJIOTHASI T€OXPOHOJIOTHS.
I'eoxpoHosIOrnyecKas mKasua: 30Hbl, dpbl, IEPUOJIBI, TOXH.

Havanbnbpie sTanmbl opranmyeckor sBostonuu. [losiBieHHe W 3BOJIOLMS
NEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emMie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTEI.

[Ipoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. [IponcxoxaeHune MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMH BBICIIUX pacTeHUud. OCHOBHBIE apoMOp(o3bl
pacteHnii. Bpixox pacrennii Ha cymry. llosBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. [IpoHcxokIeHHe LBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tarbl 3BOJIIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(ho3bl
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBbie xopaoBbIe )KUBOTHBIE. JKH3HB B BOJE. DBONIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxokneHne MICKOMUTAIOMUX U



ntul. IlpuHnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
II0O3BOHOYHBIMHU XKUBOTHBIMU CYLIH.

Pazputne xu3HM Ha 3emie MO 3paM MU MEPUOJAM: apXeu, MPOTEPO30H,
najaeo30i, Me3030i, KaitHO30M. O0IIast XapaKTepUCTUKA KIIMMATA U T€0JIOTMYECKHUX
nponeccoB. [losiBiaeHne U pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBHUS U BIMSHHUE Ha T'a30BbIi COCTaB aTMOC(]EpHI.

MaccoBble BBIMUPAaHUSI — 3KOJIOTHYECKHE KPU3KCHI Mponuioro. [IpuumHel u
CIEACTBUS MAacCOBBIX BbIMHpaHW. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HUC, E€r0
ocobennoctH. [IpobGrema coxpanenust OnopasHooOpaszus Ha 3emie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpunHnumnel kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanwu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [x. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny, «Cxema omnbita JI. [Tactepa mo
U3YYEHHUIO CaMO3apoXkaeHus ku3Hm», «Cxema ombiTa C. Mwmiepa, I'. IOpw»,
«JTampl  HEOPraHWYECKOW  HJBoOUMW»,  «l'eoxpoHosorMyeckas  mIKajiay,
«HayanbHble 3Tanbl OpraHUYECKON 3BOJONUNY, «Cxema o0pa3oBaHUS IYKapHOT
nyTéM cumoOuorenesa», «Cucrema XUBOM mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl pacTeHMit», «PuHMOMUTED), «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHOroKIeTOUHbIE BOJOpOCHN», «Mxm», «llanoporaukm», «l'0J0oceMeHHbIE
pactenus», «Oprassl UBETKOBBIX PACTEHHI», «CXeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIX», «IIpocreiimuey, «Kumeunononoctusie», «Ilnockue
yepBu», «YUneHucroHorue», «PwiObD», «3emMHOBOAHBIEY, «IIpecMbIkarommecs,
«lItnae», «Miekonuraromuey, «Pa3BuTue )KU3HU B apXEUCKou 3pe», «Pa3zButue
JKU3HU B IIPOTEPO3OUCKON dpe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKOU Ipe», «Pa3BUTHE )KU3HN B KaHHO30KMCKOM 3pey,
«CoBpemMeHHasl CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: TepOapud PaCTCHHH PAa3IUYHBIX OTIEIOB, KOJUICKIIUH
HACEKOMBIX, BIIQXKHBIE ITPENaparTsl )KMBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKLIUN
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KMUBOTHBIX, Uy4elIa IITHLL U 3BEPEM, KOJUTEKIIUN
OKaMEHEJIOCTEN, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH OpPraHUYECKHMX OCTATKOB
OpPraHU3MOB.

BupryanbHasi Jja0opatopHas pabGora «MopaenupoBaHuE  OIBITOB
Musnepa—tOpu 1o u3ydeHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NEepPBUYHON aTMochepey.

Jlabopatopnas pabora «/3ydyeHHe M ONKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB).



IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEW CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne oCOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbI aHTPOTIOJIOT U H.

CraHoBieHME TPEACTABICHUN O IMPOUCXOXKICHUHU 4YeloBeKa. PennrnosHbie
BO33peHUs. COBpEMEHHBIE HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHbIMHU. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMHUYECKHE,
nopejieHYeCcKre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrxymue cuiibl ((hakTOpbl) aHTPOIOreHe3a: OUOIOTrHYEeCKre, COIUaIbHbIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3za. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(IPOKOHCYJIbI) M PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
JoJieid. ABCTpaJONUTEKN — JBYHOTHE MPEAKH Jtojel. UenoBek yMelnblid, MepBbie
M3TOTOBJICHUS OpY UM Tpyaa. UeaoBeK MpsMOXOISIIIMN U TIEPBBIN BBIXO/T JIFOACH 3a
npenensl Adpuku. Yenosek reitenboeprekuil — o0l npeok HeaH 1epTaabCKOTO
YEJIOBEKAa M YEJOBEKa pa3yMHOro. YeyloBeK HEaHAECPTaNbCKUW KakK BHUJ JIOJEH
XOJIONHOTO KimMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu. [laneoreneruka u
NaJeoreHOMUKA.

DBOJIIOLMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUSAX
yejoBeka. MyTanmoHHbIN mponiece u nonumopdusm. IlonynsiiimoHHBIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPeKT ocHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKaA.

Uenoseueckue pacel. [loHdate o pace. bonbimme pacel: €BponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpOUJHAs  (PKBAaTOpUAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss M myTu paccelieHHs 4YelnoBeKa IO IUJIaHETe.
EnuncTtBo  4yenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco0neHHOCTh YeNOBEeKa K pa3HbIM YCIOBHUSM OKpPYXAIOIEH Cpebl.
Bnusaue reorpaduyeckoit cpeibl U Apeiida reHoB Ha MOPGOJIOTHIO U PU3HOTIOTHIO
YEJI0BEKA.

MexauciuIuInHapHble  MeToAsl B (u3WYeckodl  (OMOJIOTMYECKOM)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS ~ QHTPOINOJOTHS W MaJIEOAHTPOMNOJIOTHUS



YEJIOBEUECKHUX MOIMYJALMUNA. bruoconuanbHble UCCIEA0BAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue K03BOIOMUN OUOTOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpetsr: Y. lapBun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKENeT 4YeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbI», «JIBUKYIIHME CUIIbI aHTPOIIOTE€HE3a», « DBOJIOIMOHHOE
IpEBO  YeJoBeKa», «ABcrpanmonuTek», «UYenoBexk  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub»y, « KpomaHbOHIBI,
«ITpenxu yenoBeka», «ITambl SBOJIOIUU YEIOBEKA», «Packl UeloBeKay.

O6opynoBanue: MyJSKM — OKAMEHEJIOCTeH, MPEeaMETOB  MaTepualbHON
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykuuu (ororpadum) KapTUH C
MUA(OJIOTMYECKUMU U OUOJCUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICITh
yepera 4ea0BeKa U yepera IUMIIaH3€, MOJIENIb KUCTH YEJI0BEKa U KUCTH IIMMIIaH3e,
MOZEJIH TOpCa MPEIKOB YEIOBEKA.

JlabopaTopnasi padora «l3yueHne OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPIMOXO0XKICHUEM.

IIpakTHueckas padora «/3yyeHue F3KOJOTHUECKUX aJanTalui YeT0BEKay.

Tema 6. Jkojioruss — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIEeH cpeaou

3apoxxieHue U pazBuTHe 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tenciau, B. H. CykauéBa. Paznensl u 3amaun
sK0J0TUH. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.

Meroabl sxonoruu. IloneBbie HaOMOAEHUS. DKCINEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE U JlabopaTropHble. MoJenupoBaHue B HKOJOTUU. MOHUTOPUHT
OKpY>Karollel Cpe/ibl: JIOKaIbHBIN, peTUOHAIILHBIN U T100abHBIH.

3HaueHUE DOKOJOTMYECKUX 3HAHUW i1 4YellOBeKa. KOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€H 4YeJIOBeYeCTBa C mnpuponor. dopmupoBaHue
9KOJIOTHYECKOM KYJIbTYpPbl U SKOJIOIMYECKON IPAMOTHOCTH HACEIEHUS.

JdemMoHcTpanuu

IToprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuupbl u cxembl: «Pazgensr skomorum», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIIbI».

JlaGopaTopHuas padora «3yuenue METOJIOB HKOJIOTUYECKUX
VICCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA



Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
9KOJIOTHYECKUX (PaKTOpOB: abuoTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

AbGuotnueckue ¢aktopel. CBeT Kak sKojormdyeckuid Qaxrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOIMYECKHUE TPYMIIBI
pacTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cCBeTy. CHUrHaibHas poOJib CBETA.
doTtonepuoausm.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TtemmepaTypbl Ha
opranusMsbl. [IoKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skojormyeckuid (akrtop. Ilpucnocobienus pacTteHudl K
noJiiepkaHuio BoJgHOro OanmaHca. Knaccudukanusi pacTeHHd MO OTHOIIEHHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TMOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3NKO-XUMUYECKHE
0COOEHHOCTH cpeli oouTanus opranu3mMoB. [IpucnocobaeHuss Oprann3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HMU.

Kuznennsie popmbl oprann3mos. [lorsiTre o sxu3HeHHo# hopme. JKu3HeHHBIS
dbopMbl pacTeHMil: JepeBbsi, KyCTAPHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
onHoNeTHHE TpaBbl. JKu3HeHHBIE (HOPMBI KUBOTHBIX: THJIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTHU CTPOCHUS U 00pa3a KU3HH.

buornueckue dhaktopsl. Bunbl OMOTHYECKHX B3aUMOECHCTBUN: KOHKYPEHIUS,
XHUIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢adpudeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACUCTBUN [UIsl CYIIECTBOBAHHWS OpPraHU3MOB B Cpele
oOurtanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanuu

Tabmuubr U cxembl: «2Ikonorudyeckue @axrtopb», «CBETOBON CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TEIIOKpPOBHBIE
XKUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHbIE», «DHU3MONIOrMYecKue aaantauuu
KUBOTHBIX», «Cpenpl o0OUTaHUS OpraHu3MoBy», «buoiormyeckue puTMBDY,
«Kuznennsie popmbl pacTeHmi», « KuzHeHHbIE (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
LIIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMa XBOMHOro Jieca», «llemn muTaHus»,



«XHUIHUYECTBOY, «ITapazutnzm», «KoHKypeHIus», «Cum0Omn03»,
«KoMMeHcanu3m».

OOGopynoBanue: repbapur pacTeHUW M KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO Pa3jIUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX DPACTCHHM, CBETOJIIOOMBHIE, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOApUU U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUMBBIX PACTCHMM, dydesia NTHUIl U 3Bepei, repdbapun
pacTeHul, OTHOCAIMXCS K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl MaHHBIX TPYMI, KOJUICKIIUN KXUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repOapud M KOJUICKIIMM pACTEHWH M OJKUBOTHBIX, OOJQJAONIMX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HH, repObapuu u
KOJUICKIIMM PACTEHUW U >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopHass pabora «BbIsBICHHE TPUCTOCOONCHU OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnas pabora «BblsBiIeHHE NPUCIOCOONCHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHasi padoTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 pa3HBIX
MECT OOUTaHUS.

Tema 8. Ikos10rvsi BUA0B M MOMYJISA NI

DKOJIOTHYECKHE  XapPaKTePUCTUKU  TOIMYJISIIHH. [Monmynsimuss kak
ouosornueckasi cucteMa. Poiab HEOAHOPOIHOCTH Cpejibl, (PU3NYECKUX 0apbepoB U
0COOCHHOCTEH OMONOTMU BUAOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi U TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPAIIHUS.

Dxoyioruyeckas CTpykrypa nomyiasiuud. OleHKa YHUCICHHOCTU TOMYJISINY.
JuHamuka nonyiasiuud U €€ peryisiius. buoTndeckuil MOTEHIMAN MOIMYJISLHH.
MopaenupoBanue IMHAMUKH HOoNyJAnud. KprBbie pocTa YMCIEHHOCTH MOIMYJISLHH.
Kpusble BbDKMBaHUA. Perynsius 4YMCIEHHOCTH MOMYJSLIHA: posib (PaKkTopoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 06 sKojormyeckod Humie Buaa. Mecrooburanue. MHOTOMEpHas
Mozenb sKosormyeckon Humm JIxk.M. XarumHcoHa. Pa3mepbl 3konorudeckou
Huiy. [loTeHnnanbHas U peaan30BaHHas HUIIIU.

Bua kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl u MX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorunueckue
WHBA3UH YyKEPOJIHBIX BUIOB.



JdemoncTpanuu

[Toprper: Ix. . XaT4nHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHUE XapPaKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHcTBEHHasT  CTpyKTypa  mHomyisiuuum», «Bo3pacTHble  NHUpaMHIbI
nonyysiiuu», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3lInyHbIMU
opranuzmammn», «Mogaeins 3kosmorndeckon Humu J[x. M. XarunHconay.

OGopynoBanue: repOapuu pacTeHUM, KOJJICKITUN KUBOTHBIX.

JlabopaTophasi padora «IIpucniocoOneHus CEMSH paCTEHUMN K PACCETICHUIOY.

Tema 9. Jkosn0orust coodmecTB. IKOJIOrHIeCKHE CUCTEMBI.

CoobmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3MaMu B OHOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenum u cetu. AOuUOTHUECKHE OJOKU
skocucteM. [1ouBbI U Wbl B AKOcHcTEMax. KpyroBopoT BEMIECTB M TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TTOKA3aTEIN YKOCUCTEMBI. bruoMacca u npoAyKIys. IKOJIOTHYECKUE
UPaMUIBI YUCE, OMOMACCHl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI COO0OIEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPOINOreHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bruopaznoodpasue u nojaHoTra KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbL MOpell U
oKeano8. Ixocucmemvl MYHOP, 1€eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasnuuns
MEXKTy aHTPOTIOT€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dnopa u ¢ayna. CuHaHTpomm3alus TOpOACKOM ¢ayHbl. buonormyeckoe u
X035IUCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIN OPraHU3MOB B
aKkocucTteMax. Ponb kackadnoeo sghghexma u 6u008-30upuxamopos (Kuouesvix
6u008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXIY
CMEXHBIMH SKOCHCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3JIEHCTBUH.

Mexanuzmul 6030eticmeus 3a2pA3HeHUl PAZHbIX MUNO0S8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2SEHHO20 6030eticmaus. MeTomoa0rus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.



JdemoncTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHosa»,  «DKocucrema
HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIC
TPYIIIBI OPTaHU3MOB B dKOocHUCcTeMe», « KpyroBopoT BeliecTB B akocuctemey, «Lenn
nuTaHus (macTOWIHAs, JETpUTHas)», «IKOJOrMyecKas NupamMuaa YuCem,
«JKojoruyeckas nupamuaa OMOMacch, «IKOJIOrMYecKass MUpaMua SHEPTUMY,
«O0pazoBanue 6osoTay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «JKocucTemMa 03epa», «ArporeHo3», «KpyroBopoT BemiecTB M MOTOK
OHEPTUU B arporieHo3ey, «[Ipumeps ypOooskocucTem.

ObopynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, Uy4esa NTHUI] U
3BEpe, repdapuu KyJbTyPHBIX M TUKOPACTYIIMX PACTCHUH, akKBapUyM KaK MOJCITb
9KOCHCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

JlabopaTtopnas padora «l3ydenue paszHooOpazusi MEIKHUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKypeust «IKCKypcHsi B TUITUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJOJIbHBINA UM IOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYpcUsi «OKCKypCHUsl B arpo’KOCHCTEeMy (Ha TMoJIE WU B TEIJIMYHOE
XO03SMCTBO)Y.

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdhepa — oOmennanerapHas o00osiouka 3emiM, A€ CYLIECTBYET WU
CylllecTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpysax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u €€ cocran. JKupoe
BeIeCTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rJ100aIbHOM 3KOCUCTEMBI. J[MHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTE SIBIEHUN
B Onocdepe.

3oHanbHOCTH OMocdepsl. [lonsiTHe 0 Gnome. OCHOBHBIE OGMOMBI CYIIH: TYH/PA,
XBOWHBIE Ji€Ca, CMENIaHHbIE W NIMPOKOJMCTBEHHbIC Jieca, CTEIU, CaBaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. Kimmat, pacTUTETbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PyHKIIUS KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIIUAIa U
ounochepHbIX QyHKIUI.

JdemoHcTpanuu

[Toprpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabnuubr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT azora B HpUPOJEY,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B MpPHUPOIELY,



«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KimmaTudyeckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponnueckuil gecy.

OG6opynoBanue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyKaomias cpeaa

DKOJIOTUYECKUE KpU3UCHI M UX NpUYMHbBL. Bo3aelicTBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3IYITHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OXpaHa NOYBEHHBIX
pecypcoB. MI3meHenue knuMmara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PacCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAHBI MPUPOJIBI.
Kpacupie kHuru. Oco0Go oxpansemblie mpupojansie Tepputopun (OOIIT).
borannueckue caapl U 300J0TMYECKUE TTAPKHU.

OCHOBHbIE TPUHIHUIIBI YCTOWYMBOTO PA3BUTUS YEJIIOBEUECTBA U IPUPOIBIL.
PanvonansHOe  MPUPONOMOJIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpaszus 3emun. OOmMe 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezarowe u
KOHKYPeHmMOCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
ungopmayuu no cocmoAHur0 OMOENbHbLIX 6U008 U IKkocucmem. OcHobl
9KOpeadunumayuy  dKocucmem U cnoco6oe 060pbOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHblX IKOCUCHIEM.

JdeMoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arpsa3HeHne Tuapochepo»,
«3arpsa3HeHue nouBb», «[lapHukoBbii 3dhexT», «Ocodo oxpaHsieMble MPUPOIHbBIE
TeppuTOpUn», «MoOAeNIH yIpaBIsIeMOro MUPay.

ObopynoBanue: ¢doTtorpaduu OXpaHIEMbIX pPACTEHUN U KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoii KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTrPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHHWE OOYyYaIOIIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHWI0  OHOJOTHH,
yeneHanpaeieHnoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYJIbTYPHI,
cnocobnocmu cmagums eI U CTPOUTH )KM3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHOW JESATEIBHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMU JMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY W MPAaBOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>KarolIen cpeae.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHOoro mpeamera «buomorus
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM/, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA W ONbITA JECSITEIBHOCTH B MPOIECCE PEaM3ali OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MPHU CO3/IaHUH yUeOHBIX
IPOEKTOB, PEIICHUH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON UICHTUYHOCTH, MAaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOKO PoIMHY, CBOM fA3BIK U KYJBTYpPY, HPOLLIOE U HACTOSALIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OHMOJOTHM, MOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOM MIPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[0POBbS H
IMOIMOHAJIBLHOTO 0JIarONmoJIy4Yns:

MOHUMAaHHME 1 peajin3aliis 3J0pOBOro 1 6€30macHoro oopasa >Ku3HH (310pOBOE
UTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUI U HOPM, cOaTaHCUPOBAHHBINA PEIKUM
3aHSATUM W OTAbIXa, peryispHas ¢u3UYEcKass aKTUBHOCTh), OEpPEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

NOHMMAaHUE TIEHHOCTH TPaBWJI WHIWBUIYAIHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyI0 J€ATEIbHOCTD;

MHTEPEC K Pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATENHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiei mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHUE K MPUPO/JIE KaK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYypbl: MPUOOPETEHUE ONBITA
IUTAHUPOBAHUSI TIOCTYIIKOB UM OIICHKM UWX BO3MOXHBIX TOCJIEACTBUN IS
OKPYKarolEen CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIOCOOHOCTH MCIIONIB30BATh MPHUOOPETaEMbIEC IPU U3yUYEHUN OMOJIOTHH 3HAHUS
U yMEHUS TpU pEHICHHH TpoOJieM, CBSA3aHHBIX C  PaAlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HEMPUATHUE ICMCTBUM, TPUHOCAIIMX BPE] OKPYKAOLIEH PUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJIOTHUYECKUE TOCIEIACTBUS
peANnpUHUMAEMbIX IEUCTBHUI U MPEJOTBPAIATh UX;



HaJIMYUE PAa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOW KYJIBTYpPhl KakK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHusT 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOIb30BaHUIO TPHUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHWOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIICHUST  OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHME CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHS y4yeOHOTo mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaAIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieIoBaHne, HaOJI0IeHNEe, N3MEPEHHUE, YKCIIEPUMEHT | JAPYTHE); YHUBEPCATbHBIS
y4yeOHble JeHCTBUA (IMO3HABATEJbHBIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
oOecneunBaronye GopMupoBanue GyHKIIMOHATIBHON IPaMOTHOCTU U COLIMAIBHOM
KOMIIETEHIIUH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYarouuxcsi HMCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUATILHOM MPaKTHKE.

B pesynbraTe nzydenus OMOJI0TUU HAa YPOBHE CPEJIHEro 0011Iero 00pa3zoBaHus
y oOydaromerocss OyayT chOpMUpPOBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIe JEHUCTBUSI, KOMMYHUKATHUBHBIC YyHUBEpCAJIbHbIC Yy4deOHbIEC JCHCTBUS,
pEryJISITUBHBIE YHUBEPCAJIbHbIE YUECOHBIE IEUCTBUS, COBMECTHAS JIEATEIIbHOCTD.

MeranpeaMeTHbIe PE3YNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUsl IOJDKHBI OTPAXkKaTh:

OBaanenne YHHBeEpPCAIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3upoBaTh  MpoliiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanmm3a, CHHTE3a, CpaBHEHHUSI, KjIacCuUKaIuu, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH);

OTpENeNATh IeIU JACATEeIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU I1ICJISIMU;

WCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOM ITPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYKTUBHbBIC, [I€yKTUBHBIE, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKJIFOUECHUS,

MPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA JIs PE/ICTABICHUS CYILIECTBEHHBIX
CBA3€H ¥ OTHOIICHWH B U3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYMI PA3HOrO PpPOJA, BBIABICHHBIX B PAa3IMYHBIX HHPOPMALMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJIEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHITH pa0OTy B YCIOBUSAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMH  pasperieHus mpoodiieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh pPA3UYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHHUIO HOBOIO
3HaHUS, €r0 HHTEPIpETaI, NPeoOpa3oBaHUI0O W NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTeIHLHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIS TOKa3aTeIbCTBa CBOUX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud  Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILUU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUUECKHU OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/a U KaXJAOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO COCTABIIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:
IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.
INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3ynbTaThl OCBOCHHS COJIEPKaHHUS Y4eOHOTO mpeaMera
«buonorus» Ha yrayOnéHHOM ypOBHE OpPUEHTHUPOBaHBI Ha olecreueHue
npopuiapHOro  obyueHuss — oOydaronuxcss — Owosormu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTHU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHUCTBUIM MO
OCBOCHHIO, HHTEPITPETAIIMN U MPEOOPA30BAHUIO 3HAHUH, BHUBI EATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTo mpeamera «buonorus» B 10
KJacce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KAPTHUHBI MUpA, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH TMpoOJieM  paldOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloyue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIHUs, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUIN), 3aKOHBI (€AMHOO0pa3us
MOTOMKOB TEPBOr0 TMOKOJEHUSI, PacCUICIICHUs, YUCTOThl TaMET, HE3aBUCUMOIO
HacienoBanuss [. Mengensa, TrOMOJOTMYECKUX pPSAOB B  HACIEACTBEHHOU
n3meHunBoctyu H. . BaBuiioBa), npuHUIMIBI (KOMIUIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHWE, U3MEPEHUE,
HaO0II0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHbIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPraHOB M CUCTEM
OpraHOB pAaCTCHWH, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB KUBHEACATEIbHOCTH,



IPOTEKAIOIUX B OpraHU3Max PAacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemecTB (MeTa00Iu3M), MPEBPAIICHUS YHEPTHH, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MEH03a, TaMETOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJENCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OPraHOWIAMHU KICTKH M WX
(GYHKIMSMHE, CTPOEGHHWEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM ¥ CHCTEMaMH OpPraHOB y PpAacTEHHH, >XUBOTHBIX W YENOBEKa M HX
(GYHKIUAME, MEXAYy CHCTEMaMH OPraHoB U MX (QYHKIUSAMH, MEXAYy 3TanaMu
oOMeHa BELIECTB, 3TallaMU KJIETOUYHOTO IIUKJIa U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOPUOHAIBHOTO PA3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOopamMu cpenbl OOUTaHUS;

YMEHHE BBISBISATH OTJIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII;

yYMEHHE peliaTb OMOJIOTUYECKUE 3a]1a4H, BBISBISATH MPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTMUECKUMH MIPOLIECCAMU U SIBJICHUSMH, JI€JIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyJIHpys LElb HCCIEIOBaHUS, aHAJIW3UPOBAaTh IOJyYEHHbBIE
pE3yJIbTaThI U AENATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
OKOJIOTUM W METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TOPEACTAaBISATh  TOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHUYECKHUX
KOH(EPEHITUAX;

YMEHHE OIICHWBATh JTHYECKHUE AacCIeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTu OMOJIOTUY U METUITMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIUIO0TBOPEHNE,
HaMpaBJI€HHOE U3MEHEHUE TeHOMAa U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHME OCYILIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccunoHanbHOM
JESTeIbHOCTH B 00JIAaCTH OMOJIOTMH, MEAWIIMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIYOJISTh MMO3HABATEIbHBIN
MHTEpeC, HaIlPaBJICHHBII HAa OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
1po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHUsl.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» B 11
KJlacce JOKHBI OTPAKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpPA, B TO3HAHUM 3aKOHOB MPHUPOJLI U PEIICHUU SKOJIOTHUYECKHUX
npo0jieM 4YeloBEeUecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIOTIONH30BaHUS, U B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHS K MPHPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIJIAJIETh CHUCTEMOM OMOJOTUYECKHX 3HAHWUW, KOTOpas BKIIOYAET
ompeneseHus M TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJATaINX OMOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHUI, 3KOCUCTEMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(oBommrorionHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TE€OPUS SBONIOINH), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampaBieHusx 3Bontouun, B.1. Bepuanackoro — o
ounocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum m B. Baiiabepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMYECKON NHUpaMHIbl 3HEpruu), runore3bl (runoresa «vupa PHK» V.
I'unGepra);

yMEHUE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAYyYHOTO  TIO3HAHUS,
UCIOJIb3yeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(onmucaHue, U3MepeHne, HaOIIOJIEHUE, SKCIIEPUMEHT), CIoco0aMu BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX N3MEHECHHI B IIPUPOJIC;

YMEHHE BBIICIATh CYUICCTBEHHbIE MPHU3HAKUA: BHIOB, OHOr€OLIEHO30B,
IKOCUCTEM U Ouocdephl, CTAOMIM3UPYIONMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, aAJIIONATPUIYECKOTO ¥ CUMITATPUUYECKOTO BUA000pa30BaHus,
BIMSIHUSL ~ JBIDKYIIMX ~ CHJI  OBOJNIOIMM  HAa  TeHO(OHJ  TOMYJIAIHNH,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpefie 0OuTaHus, YepeOBaHUs HaIPaBICHUN
3BOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

yMEHUE YyCTaHABIMBATh B3aMMOCBA3M MEXAY TMPOIECCAMU IBOJIOINUH,
JIBYOKYIIUMHA CHUJIAaMU aHTPOIIOreHe3a, KOMIIOHEHTaMU PAa3IMYHbIX SKOCHUCTEM U
MIPUCTIOCOOICHUSMHA K HUM OPTaHU3MOB;

YyMEHUE  BBISABISITH  OTJIMUWTEIBHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHUs, aOMOTHYECKHUX M OHMOTHYCCKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTEHHBIX M3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX T'PYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA



YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPAaHEHUS MHOrooOpasusi BHJIOB U
AKOCUCTEM KaK yCJIOBUS COCYILIECTBOBAHMS MPUPOJIBI U UETTOBEYECTBA;

YMEHHE peraTh OMOIIOTUYECKUE 3a/Ja4H, BBISBISATH IPHUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOIOTHUYECKUMH MIPOLIECCAMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3YyJIbTaTOB;

yMEHHUE BBIMOJIHATh JIA0OpaTOpHbIE M MpaKkTUYecKue paboThl, COOI0ATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH
cpeactBamu, GOpMyIHpys Ielb HCCIENIOBAaHUS, aHAIW3UPOBATh MOJyYEHHBIC
pe3yJIbTaThl U JAENaTh BBIBOJBL;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHUH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOdMYHO  TPEACTABISATH  TOJYYEHHBIE  PEe3yNbTaThl HAa  yUYEHUYECKHUX
KOH(DEPEHITUSX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O TMPOUCXOKJICHUU KU3HHU, YEIOBEKA
U 4YeNOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHoco0ax MpeAoTBpalleHUs
r100aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oymymied mpodeccroHaTbHOMN
JesITeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, TIPUPOIOTOIH30BaAHUS, MEIULIUHBL,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIECBON
IIPOMBIIIUICHHOCTH, YIUIyOJISATh TO3HABaTEIbHBIH WMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPeccuu HU  IPOJOJIKEHHE
OMOJIOrMYEcKOT0 00pa30BaHUsl B OPraHM3AIMIX CPEAHEro Mpo(ecCHOHATBFHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaungecTBO yacoB DIeKTPOHHbIE
Ne HaunMeHoBaHue pa3aejoB nudposbie
pas Kourpoasnsie | IlpakTnyeckue (wipp )
n/m | W TeM MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThl padoThI
pecypcbl
1 buonorus kak Hayka |
) JKuBnie cucTeMbl U UX )
H3y4yeHUe
3 Bbuomorus kierku 2 0.5
XUMUYECKask OpraHu3arus
4 10 1
KJIETKHU
Crtpoenue u GyHKIIUA
5 8 2
KJIETKHU
OOMEH BEIIECTB U
6 MPEBpAILCHUE SHEPTUU B 9 1
KJIETKE
Hacnencrsennasa
7 uHpopMaIus u 9 0.5
peanmuzanus €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKU 6 1
Crpoenne 1 GyHKIINH
9 P by 17 1.5
OpraHu3MOB
PasMHoxenue u pa3surue
10 P 8 1.5
OpraHU3MOB
['eneTnka — Hayka o
1 Y 2 0.5

HaCJICACTBECHHOCTH U




W3MEHYHBOCTH
OpPraHU3MOB
12 3aKOHOMEPHOCTHU 10 |
HACJIEJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
U3MEHYMBOCTHU
14 I'eneTuka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
buorexHomorus u
16 4
CUHTETHYECKask OMOJIOTHs
17 PezepBHOE Bpemst 1
OBILEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOIT'PAMME
11 KIIACC
Kosun4yecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Koutponsusie | TIpakTHueckne (uudposbie)
n/m | ¥ TeM NPorpamMmmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3apoKEHUE U Pa3BUTUE
1 SBOJTIOIMOHHBIX 4
MPEJICTABICHUN B




OuoJIOTUHr

MuxkposBontonus U eé
pe3yabTaThl

14

Maxkpo3Botonus u eé
pe3yIbTaThI

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU HA 3emiie

15

1.5

[IpoucxoxaeHue yenoBeka
— aHTPOIIOT€HE3

10

DKOJO0rHsl — HayKa o
B3aMMOOTHOUIIECHUSAX
OpraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKPY’KaroIleH
cpenoi

0.5

OpraHu3Mebl 1 cpesia
oOuTaHus

1.5

DKOJIOTHSA BUAOB U
MOy JISLINI

0.5

DKOJI0THA COOOIIECTB.
DKOJIOTHYECKUE CUCTEMBI

12

0.5

buocdepa — rmodanpHas
IKOCHCTEMA

10

YenoBek U OKpy Karomast
cpena

11

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOITPAMME

102

7.5




IHOYPOYHOE IVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYecKkue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorns xak koMInIeKcHas
HayKa 1 KakK 4aCTb
COBPEMEHHOTO O0IIECTBA

JKuBnle cuCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OpraHu3anus )KUBbIX
CHUCTEM

Hcropus OTKpBITHS U NU3YYEHUS
KieTku. Knerounas teopust

Meroas! MOJIEKYJIAPHON U
KJIETOYHOU OMoJI0ruu.
[IpakTuueckas pabora
«3yyeHune MeTo10B KJIIETOYHOU
6uomnoruu (xpomarorpadus,
anexTpodopes,
muddepeHnraIbHOe
ueHtpudyruponanue, [TL[P)»

0.5




XUMHUYECKUH COCTAB KJIIETKU

MI/IHepaJ'IBHLIC BCIICCTBA
KIICTKH, UX Ouooruyeckas POJib

OpraHnuyeckue BemecTBa
KJIETKU — OEJKU.
JlaboparopHas paboTa
«O6HapyxeHHne 6eJIKOB ¢
MTOMOIIIBIO0 KaYeCTBEHHBIX
peaKuuii»

0.5

CBoiicTBa, Ki1accupukanus u
¢yHKIMK O6ETIKOB

10

Oprannydeckue BenecTna
KJIETKUA — YTJIEBOJIbI

11

Opranunueckue BeuecTna
KJIETKU — JIMTHU/IbI

12

Hyxneunosbie kucnortsl. JIHK u
PHK. Jlaboparopnas paboTa
«HMccnenoBanue HyKIEHHOBBIX
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuun ATO.
Hpyrue nykneozunrpudocdats
(HTD)

14

CexBenuponanue JIHK.
MeTo1pI TEHOMUKH,
TPaHCKPUTITOMUKH, TPOTCOMUKH

15

Meroas!l CTPYKTYpHOM
Ouooruu




16

Turmbl KJIETOK.
[TpokapuoTnyeckas KieTka

17

CrtpoeHne 3yKapuoTHUECKOI
kieTku. [Ipaktnueckas padbota
«3y4yeHune CBOMCTB KJIETOYHON
MeMOpaHbD)

0.5

18

HOBCpXHOCTHBIfI arrapar
KIJIICTKHU

19

OnHoMeMOpaHHbIE OPTraHOU/IbI
kieTku. [IpakTuueckas pabota
«M3yuenue NBUKEHUS
[UTOIIA3MBI B PACTUTEIIBHBIX
KIIETKAX»

0.5

20

ITosmyaBTOHOMHBIE OpPraHOUIbI
KJIETKH: MUTOXOHPUH,
riactu el JlaboparopHas
pabota «MccnenoBanue
IJ1a3MOJIN32a U AETIa3MOJIN3a B
PACTUTEIBHBIX KIETKaX»

0.5

21

HemeMOpaHHbIe opraHou/IbI
KIJIETKU

22

CrtpoeHue u QyHKIUH g1pa

23

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
aykapuoT. JlaboparopHas
pabora «M3yuenue cTpoeHus
KIIETOK Pa3JIUIHBIX
OpPTaHU3MOB»

0.5




24

AcCHMUIIAIMS ¥ JUCCUMIIISIINAS
— JIB€ CTOPOHBI METab0IM3Ma.
Turbel oOMeHa BEIICCTB.
JlaGopaTopHas pabota
«/3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (hepMEeHTOB (Ha
MpUMepe aMuIa3bl UK
KaTasasbl)»

25

DOepMEHTaTUBHBIN XapaKTep
peaxkuuil KJI€TOYHOIO
MeTabonu3ma. JlabopatopHas
pabora «3yuenue
(hepMEHTaTUBHOTO
pacleryieH s IepoKcuaa
BOJIOPOJIa B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OCIKH-
UHTUOUTOPHI

27

ABTOTpOGHBIH TUTT OOMEHa
BEILIECTB

28

dorocuntes

29

Xemocunres. JlabopaTtopHas
pabora «CpaBHEHHE NPOLECCOB
(OTOCHHTE3a 1 XeMOCHHTE32)

0.5

30

AnHa’poOHBIE OpraHu3Mbl. Busl
Opoxxenus. JlaboparopHas
pabota «CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JIBIXaHUSDY

31

AspoOHBIE OpraHU3MbI. DTaIlbl




SHEPreTHYecKoro ooMeHa

DHeprust MEMOPaHHOTO
rpagueHTa npotoHoB. CuHTE3

32 AT®: padora mporonHoit ATD-
CHUHTa3bl

33 Peakuun matpuyHoro cuHresa

34 Tpanckpunuus — MaTpUIHBINA
cunre3 PHK

35 Tpancisius u e€ 3Tanbl
KoanpoBanne aMMHOKHCIIOT.

36 Poaw pubocom B OrocuHTE3€E
Oenka

37 Opranu3zanus reHoma y
MIPOKAPHUOT U DyKAPUOT

18 MonekynsipHble MEXaHU3MBI
SKCIPECCUU T€HOB Y SYKapuOT
Bupycbl — BHEKJIETOUHbBIE
(hOpMBI KU3HHU B OOJTMTaTHBIE

39 napasursl. lIpakTuyeckas 0.5
pabota «Co3nanue MoJienu
BUpYCa»

40 Bupycuble 3a0601eBaHus
YeJI0BeKa, )KUBOTHBIX, PACTCHHI

41 Hanorexnonoruu B 6M0jI0ruu 1
MEIUIINHE

42 JKU3HEHHBIN UK KIETKU

43 Marpuunsiii cuntes JJHK

44 Xpomocomsl. JlabopaTtopHas 0.5




pabora «M3yuenue XxpoMocom
Ha TOTOBBIX MUKPOIIPETIapaTax»

45

Jlenenue KIeTKu — MHUTO3

46

Tunsl kietok. Kapuokunes u
muTokuHe3. JlaboparopHas
pabota «Habmonenue Murosa B
KJIETKaX KOHYMKA KOPEeIKa JyKa
(Ha rOTOBBIX
MUKpOIIpenaparax)»

0.5

47

P CTyJIUs J)XU3HCHHOI'O IUKJIa
KJICTOK

48

OpranusMm Kak eIlMHO€ LIeJI0e

49

Txanu pacrenuii. JlaboparopHas
pabota «M3ydyeHune TkaHen
pacTeHuin»

0.5

50

TkaHM )KUBOTHBIX U UEJIOBEKA.
JlaboparopHas paboTa
«/3yueHne TKaHeN KUBOTHBIX»

0.5

51

Oprassl. CHCTEMBI OPraHOB.
JlaGopaTopHas pabota
«HM3yuenne opraHoB IIBETKOBOTO
pacTeHus»

0.5

52

Omnopa Tena opraHu3mMoB

53

I[BI/I)KGHI/IC OpTraHnu3MOB

54

[Inutanue oprann3zMoB

55

IIutaHue MO3BOHOYHBIX
JKHUBOTHBIX. HI/IH_ICBapI/ITe.HBHaSI
CHUCTEMaA YCIIOBCKaA




56

JlpIxaHne opraHn3mMoB

I[BIX&HI/IC ITO3BOHOYHBIX

> YKUBOTHBIX U YEJIOBEKA

53 TpancnopT BelecTB y
OpPraHU3MOB
KposenocHas cucrema

59 [T03BOHOYHBIX JKHUBOTHBIX U
yeJioBeKa

60 Boiaenenue y opranu3smMosB

61 3anmTa y OpraHu3MoB

62 HNMMmyHHas cucTema 4eoBeka

63 Pa3npaxuMocTs 1 perymsinus y
OpPraHU3MOB
I'ymopanbHas perymisamus u

64 SHJIOKpUHHAs CUCTEMA
JKUBOTHBIX U 4EJIOBEKA

65 DOopMBI Pa3MHOKEHUS
OpPraHU3MOB

66 [TonoBoe pa3zMHOXXEeHUE

67 Meiio3
I'ametorenes. O6pa3oBaHue u
pa3BUTHE TOJIOBBIX KJIETOK.

68 JlaGoparopHas paboTa 0.5
«3yuenue cTpoeHHUs MOJIOBBIX '
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

69 WHauBuayanbHOE pa3BUTHE

OpTraHu3MOB — OHTOI'CHC3




70

3akyaaKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTUCTKOB

71

Poctun Pa3BUTHUC ) KUBOTHLIX.
JlabopaTtopHas pabota
«BrigBienune IIPHU3HAKOB
CXOJICTBA 3apOJbIIIEH
MTO3BOHOYHBIX JKHUBOTHBIX)

0.5

72

Pa3zmHoOXeHUE U pa3BuTHE
pacrtenwuii. JlaboparopHas
pabora «CTpoeHue OpraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHui»

0.5

73

Hctopust ctaHOBIEHUS U
Pa3BUTHS TEHETUKU KaK HAyKU

74

OCHOBHBIE TIOHSTHSI © CHMBOJIBI
reHetuku. JlabopatopHas
pabota «/Ipo3zoduina kak 0ObEKT
TEHETHYECKUX UCCIICAOBAHMI»

0.5

75

3aKOHOMEPHOCTHU HACJICOBAHUS
npu3HaKoB. MoHOrHOpHIHOE
ckpeuuBanue. [Ipaktuueckas
pabota "M3ydyeHue pe3yibTaToB
MOHOTHOPUAHOTO CKpPEIINBAHUS
y npo3oduisr”

0.5

76

]_[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOI‘I/I6pI/I,[[HOF0 CKpCIIUBaHUA

77

AHanmm3upyolee CKpenuBaHue.

Henonnoe nomMmunnpoBanue




78

JurubpuaHoe CKpemrBaHue.
[IpakTrueckas pabora
«M3yueHue pe3ynbTaToB
JUTUOPUIHOTO CKPELUBAHUS Y
Ipo30(UIB

0.5

79

ITuTonornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CreruieHHO€E HACJIEAOBaHIE
IPU3HAKOB

81

XpoMOCOMHas Teopust
HACJIEJCTBEHHOCTH

82

T'e”eruka mmomna

&3

I'enoTun Kak 11e10CTHAs
cuCTCMa

84

I'eneTnueckuii KOHTPOJIb
Pa3BUTHA PACTEHUMN, )KUBOTHBIX
U YeJIOBeKa

85

M3MeHYnBOCTH IPU3HAKOB.
Bunper n3MeHYNBOCTH

86

MonudukarnronHas
W3MEHYUBOCTH

87

Bapuaunonsslii psaa u
BapHallMOHHAs KpHUBasl.
JlaGoparopHas paboTa
«Hccnenoanue
3aKOHOMEPHOCTEN
MOTU(DUKAITHOHHOM
n3MeH4YnBOCTH. [locTpoenue

0.5




BapUALlMOHHOIO psaa U
BAPUAILTMOHHON KPUBOII»

88

T'enoTnnnueckas
U3MEHYNBOCTHb. KoMOMHAaTUBHAA
U3MEHYNBOCTH

&9

MyTanuoHHast U3MEHYUBOCTb.
[IpakTuyeckas pabora
«Myrtanun y npo3oduiisl (Ha
TOTOBBIX MHKpOIpEnapaTax)»

0.5

90

3aKOHOMepHOCTI/I
MYTAlMOHHOT'O ITponecca.
ONUTreHETHKA U SITUTSHOMHUKA

91

I'eneTuka yemoBeka.
[IpakTrueckas pabora
«CocraBlieHHE U aHAJIN3
POAOCIOBHOW

0.5

92

MeTtoapr MeUITMHCKOM
T€HETUKU

93

3HayeHnEe MEIUITMHCKON
TCeHETHKH B MPEAOTBPAIICHUN U
JIEUEHUN T€HETUUECKUX
3a00JIcBaHUM YeJIOBEKa

94

OCHOBHBIE TIOHATHUS CEJIEKINH.
JlaGoparopHas paboTa
«M3yuenue copToB KyJIbTypHBIX
pacTeHni U OPOJ TOMAITHUX
KUBOTHBIX)»

0.5

95

MeTtonrn! ceeKIIMOHHON

0.5




pabortsl. JlaboparopHas pabota
«3yueHnue METOI0B CeNeKIUN
pacTeHui»

96

JlocTrkeHus ceJIeKIuu
pacTeHUM U KUBOTHBIX.
[IpakTuueckas pabora

«ITpuBHBKa pacTeHuUiD»

97

CoxpaHeHue, n3y4eHue u
UCTIOJIb30BaHUE TeHETUIECKUX

pecypcoB

98

buotexHonorusa kak Hayka u
OTpacib MPOU3BOCTBA.
[IpakTuyeckas pabora
«3yueHue 0ObEKTOB
OMOTEXHOIOTHH»

0.5

99

OcHOBHBIC HaIllpaBJICHUA
CUHTETHYECKOU OMOJIOTHH

100

XpOMOCOMHAs ¥ TeHHas
UH)KEHEPUS

101

MCHI/IHI/IHCKI/IG OMOTEXHOJIOTHU

102

PesepBHbiii ypok. [ToBTOopenue,
000011IeHHEe, CHCTEMATH3AIIHAS
3HAHUHU

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5




11 KITACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JIEKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

OBotonoHHas Teopus Y.
JapBuHa

JBroKy1IKe CUIIbI 3BOJIIOLUN
BU10B 1o Y. J[apBuny

boprba 3a cymecTBoBanue,
€CTECTBECHHBIN U
UCKYCCTBEHHBIH 0TOOp

dopmMupoBaHue
CUHTETUYECKON TEOpUU
JBOJIIOLIMH

Ortansl 3BOJIOIMOHHOTO
npoliecca: MUKPOIBOJIOLHUS U
MaKpO3BOIIOLUS

HOHy.]'ISII_II/I}I — DJICMCHTApHad
CAnHNUIa 3BOJIFOITUNA

3aKOH T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBneHune
W3MEHUYUBOCTH y 0cobei
OJTHOTO BUJIa»

0.5

DnemeHTapHbIe (HaKTOPHI




9BOJJIIOIINH

D¢ ekt ocnoBarenst. dpdexr
GYTBIHOLIHOFO rOpJIbIIIKa

10

Murpauvu. U3onsamuumn
MOMYJISAIINNA: reorpaduyueckas,
onoIornyYecKas

11

EcrectBennsliii 0TOOpD —
HaIpaBJISIOMUA GakTop
IBOJIIOLIMH

12

[TosoBoi#t 0TOOP

13

IIpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJbTaT
MHUKPOIBOJIIOLUH.
JlaGoparopHas paboTa
«M3yuyenne apomopho30B U
MM0AJAITAlNI Y pACTEHUH U
KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobneHuit y
OpPTraHU3MOB:
MOpP(OTIOTHUECKHE,
¢buznoIornUecKue,
OMOXMMHUYECKHE,
MOBEICHYECKHUE.
JlaGopaTopHas pabota
«IIpucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
LIeTIECO00Pa3HOCTH

0.5

15

Bupn, ero xpurepuu u

0.5




cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

16

CrtpykTypa BUIa

17

Bunoo6pas3oBanue kak
pe3yabTaT MUKPOIBOJIIOIIUU

18

CBs13b MUKPO3BOJIIOIIMU U
SMUAEMHOJIOTUH

19

Maxkpo3Bostonus.
ITaneoHTONIOrMYECKHE METOIEI
I/I3y‘-I€HI/I$I 9BOJIOIINN

20

buoreorpaduyeckue MeTos
W3YUYEHHUS 3BOIIOLUN

21

OMOpHOJIOTHYECKUE U
CpaBHUTEILHO-
MOP(OJIOTHUECKUE METOTBI
W3YYCHHSI SBOTIOIIUI

22

MoneKkyJIapHO-T€HETUYECKHUE,
OMOXUMHYECKUE U
MaTeMaTHYeCKUEe METO/IbI
U3YYEHUS YBOJIIOIINH

23

OO61re 3aKOHOMEPHOCTH
IBOJIONNHT

24

AJlanTUBHAs pajidalus.
HepaBHOMepHOCTB TEMIIOB
SBOJIIOLUHU

25

HaquLIe TUIIOTE3bI




HpOI/ICXO)KI[GHI/IH JKU3HHU Ha
3emiie

26

JloHay4HbIe IIPECTaBICHUS O
3apOXKIACHUM )KU3HU

27

OCHOBHBIE 3TaNbl
HeOpraHI/I‘ICCKOﬁ 3BOJIFOIIUH

28

I'unote3sl 3apOKACHUA )KU3HU

29

Hcropus 3emiu 1 MeToabl €€
uzydenus. JlabopatopHas
pabora «3yuyenue u
OINHMCAaHUE UCKOMAEMBbIX
OCTaTKOB JPEBHUX
OpPraHU3MOB»

0.5

30

HauanrsHbie sTansl
OPraHU4eCKOM IBOJIIOLUU

31

DBOJIOIUS DYKapUOT

32

OCHOBHBIE dTaNbl 3BOJIFOIIUN
pacTUTENLHOTO MUpA.
[IpakTuueckas pabora
«3ydenune ocobeHHOCTEH
CTPOCHUS PACTCHUHN Pa3HBIX
OTJICIIOBY

0.5

33

OCHOBHBIE 3TaIIbI 9BOJJIIOIINH
JKUBOTHOT'O MHpa

34

DBOJIIOLUS )KUBOTHBIX.
[IpakTuyeckas pabora
«M3yuenue ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX

0.5




KHUBOTHBIX»

35

PasButue xu3nu Ha 3eMiie 110
opaM U ncpuogam

36

MaccoBble BBIMUPAHUST —
9KOJIOTHYECKHE KPU3HUCHI
MPOIILIOTO

37

CoBpeMeHHBIN YKOTOTHIECKUN
KpH3HC, €Tr0 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MPOIILIOTO

39

OCHOBHBIE CHCTEMaTHYECKIE
T'pyHIibl OpTraHu3MOB

40

AHTpOIOJIOTHss — HayKa o
YeJI0BEKe

41

Passutue npeacrasineHuit o
MIPOUCXOXKACHUH YEIIOBEKA

42

MecTo 4enoBeka B cCTEME
OPraHMYeCcKOro MHpa.
JlaGoparopHas paboTa
«M3ydyenune ocobeHHOCTEH
CTPOCHUS CKEJIeTa YeJIOBeKa,
CBSI3aHHBIX C
MPSIMOXOKJICHUEM)

0.5

43

JBroKy1ye cuibl
AHTPOIIOTEHE3A

44

CooTHoLIEHHE
OHOJIOrNYECKUX U
COIMANTBHBIX (DaKTOPOB B




aHTPOIIOreHe3e

45

OCHOBHBIE CTaIUU
aHTPOTIOTeHe3a

46

ITaneoreneTnka u
[MaJeOreHOMHUKA

47

DBOJIOIUS COBPEMEHHOIO
YeJI0BeKa

48

UYenoseueckue pachl.
[IpakTuyeckas pabora
«M3ydyeHue 3K0JI0rn4ecKux
aZjanTanui 4eI0BeKay

0.5

49

MexaucIuIInHapHbIS
METObl aHTPOTOJIOTUU

50

3apoxJeHNe U pa3BUTHE
9KOJIOTUHU

51

MeTo/1bl SKOJIOTHH.
JlabopaTtopHas pabota
«3yyenune meTo10B
IKOJIOTUYECKHUX
HUCCIIEIOBAHUI

0.5

52

3HaYEeHUE IKOJIOTHUIECKAX
3HAHUU IS 4eJI0BEKA

53

Dkonorudeckue GpakTopsl

54

AOluoTtuueckue HakTopsl.
CBeT KakK 3KOJIOTHUECKHUI
(daxTop. JlaboparopHas
pabota «BoisiBneHue
MPUCTIOCOOICHHI OpTraHN3MOB

0.5




K BIIMAHHIO CBETA»

55

AbuoTtnueckue GpakTopsl.
Temneparypa kax
IKOJIOTHUECKUN (HaKTOP.
JlabopaTtopHas pabota
«BpIsBIEHUE
MPUCIIOCOOJICHUN OpTraHU3MOB
K BIUSTHUIO TeMIIEepaTypbD»

0.5

56

AbGuotndeckue GakTopsbl.
BrnaxnocTs kak
9KOJIOTUYECKHUH (PaKTop.
JlaGopaTtopHnas pabota
«AHaTOMHYECKHE
O0COOCHHOCTH PaCTCHH U3
pa3HBIX MECT OOUTAHUS

0.5

57

Cpensl 0OuTaHUsI OPraHU3MOB

58

buonoruueckue PUTMBI

59

JKuznennsie popmbl
OpPraHu3MOB

60

buotnueckue hakropsl

61

3HaueHrue OMOTHYECKUX
B3aMOJIENCTBUN IS
CYLIECTBOBAHUs OPraHU3MOB B
cpene OOuTaHHUS

62

OKOJIOTHYECKUE
XapPaKTEPUCTUKH TTOMYJISIIHH

63

OCHOBHBIE TOKA3aTETN
HOHy.]'ISIIII/II/II YHUCJICHHOCTD,




IJIOTHOCTb, BO3PACTHAS U
10JIOBAsl CTPYKTypa

OCHOBHBIE TOKA3aTETN
TIOITYJISIIIAH: POKIAEMOCTb,

64 MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUU

65 DKoJloruueckasi CTpykTypa
MOMYJISIUN

66 JluHamuKa NOMmyJIsuny U eé
peryJIsIus
Kpussle pocta yncieHHOCTH

67 nonyssinuu. Kpupbie
BbDKHUBAHUS
DKOJIOTHYECKast HUIIIA BUOA.

68 JlaboparopHast paboTa
«IIpucrnocobneHust CeMsH 0.5
pacTeHul K pacCeICHUIO»

69 Bun xak cucrema nonyssinun
70 3aKOHOMEPHOCTH MOBEJCHUS 1
MUTpalnil )KUBOTHBIX

71 Co00111€CTBO OPraHU3MOB —
OuoLEeHO03

7 DKocucTeMa Kak OTKpPhITas
cucreMa

7 KpyroBopoT BemecTB 1 mOTOK
SHEPTUH B 3KOCHUCTEME

74 OcHOBHBIE TIOKA3aTENU

OKOCHUCTEMbI




75

DKOJIOTHYECKUE TTUPAMUIBI

76

W3menenus coollecTs —
CYKIIECCUH

77

[IpupoaHbie 3KOCUCTEMBI.
DKOCHUCTEMBI 03P U PEK.
DKOCUCTEMBI MOPEN U
OKEaHOB

78

[IpupoiHBIE 5KOCUCTEMBI.
DKOCUCTEMBI TYHJIpP, JIECOB,
CTENEH, IyCThIHBb

79

AHTpOHOFeHHI)IG 9KOCHUCTEMbI

80

YpboskocucTemsl.
[IpakTuyeckas pabora
«3y4yenue u onucanue
ypOOIKOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(hopMUpOBaHHS OCHOBHBIX
B3aMMOJICUCTBUN OPraHU3MOB
B DKOCHCTEMaX

82

MexaHu3MEbl BO30EHCTBUA
3arps3HEHUH pa3HBIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
HOHyHﬂHHOHHOM nu
DKOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOmiennaneTapHas 00004ka
3emin




VYuenne B. U. Bepnaackoro o

84 ouocdepe

25 3aKOHOMEPHOCTH
CyULIECTBOBaHHS OHOCHEpHI

26 KpyroBopoTs! BemecTs u
OMOTreOXUMHUYECKUE LIUKIIBI

27 30HaNBHOCTH OHOCHEPHI.
OcHoBHbIE OMOMBI CYyILIN

88 YcroitunBocTh 6uochepsl

29 DKoJorn4eckue KpU3uchl U ux
HNPUYHHBI

90 Bo3szeiicTBue 4yenoBeka Ha
ouochepy
AHTpPOIIOr€HHOE BO3/IEHCTBUE

91 Ha PaCTUTEIIbHBIN U
JKUBOTHBIN MU

92 OxpaHa npuposl
OCHOBHBIE IPUHLUIIBI

93 YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA U MPUPOIBI
PauvonansHOE

94 MIPUPOJIOTIONB30BaHHUE U
COXpaHEeHHE OMOJIOTHIECKOTO
pazHooOpa3us 3eMiu
Ob6o01ieHue o Teme

95 «MukposBoIrOLUA U €€
pe3yabTaThD»

96 O0001IeHME 10 TEME




«Maxkpo3Bomronus u e€
pe3ynbTaThD

97

O00011IeHIE IO TEME
«IIpoucxoxacHre U pa3BUTHE
JKA3HU Ha 3eMIIe»

98

O0001IEeHME 10 TEME
«[IpoucxoxaeHune yenoBeka —
AHTPOTIOTEHE3)

99

O0001IeH e 1O TEME
«IKOJIOTHS — HayKa O
B3aMMOOTHOIIIEHUIX
OpPTaHU3MOB»

100

O0001IeHME 10 TEME
«OpraHu3Msl U cpeja
oouTaHus,

101

O0006111eH1E IO TEME
«IKOJIOTHSA BUIOB U
OIS

102

O6o06muieHne o Teme
«buocdepa — rmodanpHas
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102

7.5




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET



