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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma o yue6HOMy npeamMety "buosorus” (nanee - 6MoJI0THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit @enepanmm»y, @I'OC COO, Konnenmwu mnpenonaBaHus
yuebHoro mnpeamMera «brUOOTUs» U OCHOBHBIX MOJOXKEHHN (heriepaibHOi padoyeil mporpaMmbl
BOCITUTAHHUS.

VYueOnsii npenMer «buomorus» yrimy6néHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 001acTi «ECTEeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenussm O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnany 00y4eHus Ha YpOBHE CPETHET0
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHMM OOLIMM, CpelHUM NpPOoECCHOHATBHBIM U BBICHIMM O0pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajad, CBSA3aHHBIX ¢ MpodopueHTtaueit
0o0y4Jaromuxcsi U CTUMYJIHUPOBAHHMEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4yHOTO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHre O LETU U 3aJadax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyoJI€HHOM ypOBHE, ONpeemsieT 00s3aTeabHoe
(MHBapuaHTHOE) TNPEAMETHOE COJEp)KAaHUE, €ro CTPYKTypHUpPOBaHME IO pa3jieiaM U Temawm,
pacripenienieHue 1mo Kiaccam, peKOMEHAYET MOCIe0BaTeIbHOCTh H3yYeHUs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3ed, JIOTHMKM Yy4eOHOro Impoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHHM peann30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Omaromapss 4yemMy IpOCMaTpHUBaeTCs  HaIllPaBICHHOCTb Ha  IOCIEAYIollee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e KM3HM, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTU YydeOHOro mnpenmMera «buonorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MIaHUPYEMBIM JMYHOCTHBIM, METAlpeJAMETHBIM U HPEAMETHBIM
pe3ynbrataM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTEIIbHOCTH OOYyYalolUXCsl MO0 OCBOEHHUIO COJEp’KaHUs OMOJIOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ounonoruveckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOJieHne 3HaHUM
00ydJarommxcsi O JKUBOM TPUPOJE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OHOJIOTHH,
HMOpHUOJIOTUN U OMOJOTUM Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YYEHHS U DKOJIOTHH.

W3ydenue yuebHOTO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOIMUXCS K TMOCIEAYIONIEMY MOIYyYEeHHUI0 OMOJIOTMYECKOro OOpa3oBaHHs B
By3aX M OpPraHM3aIMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYyYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesoB OHOJOTMM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl



OMOJOTHYECKHe 3HAHUS O PACTEHHSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSIX JKU3HH, JONOJHHUTEIbHO BKJIIOYEHBI OHOJIOTUYECKHE CBEICHUS
IIPUKIIAHOTO U IOMCKOBOI'O XapaKTepa, KOTOpPhIE MO>KHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MoCHeAYIoLEro Beioopa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOTYYEHHBIMU 00YUaIOIIUMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpadun U MaTEMATHKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBbIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alui,
ABOJIOIMM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAaHUS OOydaroluxcs Mo OOTaHHWKE, 300JIOTMH, aHATOMUH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYueOublii mnpeamer «buonorus» npu3BaH OOECHEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJIOTUYECKNX TEOpU M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTWUH, MPUKIATHBIX aCIEeKTax
OnoJoruvecKux 3HaHWM. (s pa3BUTHS U TOJAEpkKaHHS WHTepeca 00YJaromMXCs K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuasia B COJIEPIKAaHUH MPOTPAMMBI 110
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHMSI M PA3BUTUS TOM WIM HHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTUYECKHX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIA/ICHUE
0o0y4JarIMMUCS 3HAHUSAMU O CTPYKTYpPHO-QYHKIMOHAJIBHOM OpraHu3aluu >KUBBIX CHCTEM
pasHOro paHra U NpUOOpeTeHHe YMEHHMH HCIOJIb30BaTh 3TH 3HAHHS B (OPMUPOBAHUM MHTEpeca
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON NeATENbHOCTH, CBA3aHHON ¢ OMONOTHEH, W K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHMs.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHJIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OpraHu3M, MOIMYJSALus, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OHoJIOrnH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAaMM  TO3HAHMUA  JKUBOM  MPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUH, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, OKOJIOTHMH); METOJAaMU  CaMOCTOSITEIbHOTO  NPOBEIEHUS
OMOJIOTHYECKUX HCCIIEeI0OBaHU B JsabopaTopuu U B Mpupoje (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

OBJIaJICHUE OOYYAIOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIU3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(OPMALINIO; TI0JIb30BaTHCS OMOIOTHYECKONW TEPMUHOJIOTHEN U



CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpPOOJEeMaMU YEeJIOBEYECTBA; OIICHWBATh IOCIEICTBUS
CBOCH JIeATENPHOCTH IO OTHOIIEHHIO K OKpY)KaloUlel NpUpOAHON cpene, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIoel; OOOCHOBBIBATH U  COONIOAATH  MEPBI
npodUIakTUKU UH(YEKIMOHHBIX 3a00JeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeyeHHs
0€3011aCHOCTH COOCTBEHHOM KXH3HENEATSIbHOCTH B YPE3BBIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTh
OHOJIOTHH;

pa3BUTHE Yy 00YYaIOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 IIpoOJIeMaMH, METOJIOJIOTHEeH OWOJIOTMYEeCKOTO HCCIIETOBAaHMS, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pElIeHUs OHOJOTUYECKUX 3a7ad, MOJEITUPOBaHUs
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYaromMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B LEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOA0I0JIb30BaHNUN
(coOmoleHne TpaBWJI TIOBEACHHUS B TIPUPOJIC, OXPaHBI BHUIOB, JKOCHCTEM, Omochepsi),
COXpPaHEHHU COOCTBEHHOI'O 370POBBS U 3[0POBBS OKPYXKAIOUIMX JtoAed (COOMIOaeHUs Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BbIYAIHBIX CUTYaLUAX IPUPOJHOTO U TEXHOINEHHOI'O XapaKTepa) Ha OCHOBE MCIOJb30BaHUs
OMOJOrNYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYyYAIOUIUMUCS WHIUBUAYATbHON
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mocienywimeMy npodecCHOHAaTIbHOMY
CaMOONPEIEIIEHUIO, B COOTBETCTBUU C MHJMBHUIYaJbHBIMM HHTEpEcCaMH U MOTPEOHOCTAMU
peruoHa.

OOmee yuCIIO 4YacoB, OTBEIEHHBIX HAa M3y4YeHUE OMOJIOTMM Ha YIrIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OT6op opraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKH €ro CoAepKaHUs M HANpaBIEHHOCTH Ha MPOJOJIKEHHE
Ouonornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
oOpazoBaHuUs.

OO0s3aTeNnbHBIM YCIOBHEM IMPU O0y4EeHMHM OMOJIOTMM Ha YIiyOJIEHHOM YpOBHE SIBIISETCS
IpoBe/ieHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuactue oOyyaromuxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaThka KOTOPBIX
OTpefeNsieTcss y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIIACICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KparTkas vcropusi pa3BUTHSI OMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTanIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonormei. 3HaueHWe OHOJOTMH B TMPAKTHUECKOU
JEATCIIBHOCTH  YEJIOBEKA: MEJMIHMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUICHHOCTH, OXpaHe
IIPUPOJBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . MeunukoB, H. W. Basumnos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeamer uydeHust 6uosoruu. CBoCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHM3alUsi, CaMOBOCIIPOM3BEICHHUE, Pa3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIi,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
XKuznp kak (opma cymecTBoBaHusl Marepuu. Hayku, u3ydaromue >KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [IoHsaTHME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka m npoBepka rumnote3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornveckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3yslbTaToB. [IpUunHbBI MCKaXXEHHSI Pe3yabTaTOB HKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HM», «bBHOJIOrMYecKHe CUCTEMBI,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE IS POBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHue pa3IMYHBIX METOAOB IpPU H3YYEHUH MKUBBIX
CUCTEM.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULIA JKUBOTO. VICTOpPHUS OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aroMoB, auddepeHunanbHoe I1EeHTpU]YTHpOBaHHE,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PAaCTUTEIbHBIX, KUBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIETOYHOH Owmosoruu (xpomarorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJAbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KAK pacTBOPUTENSl, pPEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEILIOPETYJISALHH.
MuHepanbpHble BEILECTBA KJIETKH, UX OMosoruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MousieKynbl. llepBuunas cTpykrypa Oenka, MenTHIHAas
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamus. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN 0enKoB. [Ipuonsi.

VYraeBoasl. MoHocaxapuabl, AWcaxapujipl, OJUrocaxapuibl U monucaxapuisl. OOmumi
IUIAaH CTPOEHUS M (U3WKO-XUMHUYECKHE CBOMCTBAa yrieBojoB. buonornyeckune ¢GyHKIMn
YTJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukanms — aummiaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHOBbIX KuCIOT. HykineoTumasl.
[Tpuniun kommiuementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6uonorndeckue pynkuuu JHK. Bunst PHK. ®ynkunn PHK B kierke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(pU3MUECKHE HCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINeKyl. Mooerupoganue cmpykmypol u QyHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u oOpeanuieckui cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaL UK

[Hoptpetsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, ®©. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnipenenieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEY.

Tabmuubl u cxemsl: «llepuoanyeckas TabiMIa XMUMHUYECKHX BIIEMEHTOB», «CTpoeHue
MOJIEKYyJIbl BOAbI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYJ
aununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYECKas Mocyia 1 000pyI0BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCITKOB ¢ ITOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas padora «/ccnenoBaHne HYKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHYecKas M IpokapuoTuyeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa30BaHUs KJIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuid ©  apXemu.
OcoOeHHOCTH CTPOCHUs TeTepoTpoHOI U aBTOTPO(DHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenue u (pyHKIIMOHMPOBAHUE DYKapHOTHUECKOW KileTKH. [Inmazmaruueckass meMOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BELIECTB 4epes3
IUTa3MaTHYECKyI0 MeMOpaHy: MacCuBHBIN (muddysus, oOmerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomymponunaemocts MeMOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, parounTo3. Dk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KIETOYHOW CTEHKH PacTEHH, TPHOOB.

Huronmna3zma. Ilutozoms. Lutockener. [IBwkenue mutoriazmbl. OpraHOMIBI KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomIasmarudeckas cetb (OIIC), annapat I'osnbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMOCBS3b OJHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. Imankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (yHkuMs anmapara [ombmaxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxog 6 annapame I onv0oxcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbix kieTok. Kiierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MJIAcTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH U miacTuf. [lepBUuHBIE, BTOPUYHBIE W CJIOXKHBIE IUIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHl  BBICIIUX
pacTeHuM.

HememOpannble opranouab! kietkn CTtpoeHue M (yHKIHMHM HeMEMOpaHHBIX OpraHOMI0B
kiaeTku. Pubocombl.  Ilpomesxcymounvie  ¢hunamenmoi. MukpodmiaMeHTbl. AKkmunogbie
Mukpogunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOGbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHue U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapUOIIA3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUH.
SAnepusiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloNokKeHHEe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpoMaTHHa — THCTOHBL. J[unamuxa s0epHol
06010yKU 8 MUmo3e. oepHulii mpancnopm.



Knerounsle  BikmtoueHus.  CpaBHHMTENbHAas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE IKUBOTHOM
KIeTKn», «CTpOeHUE pacTUTENbHON KiIeTKW», «CTpoeHre MUTOXOHAPUNY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUalIbHbIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTHyeckas padora «3yueHue CBOWCTB KJIETOUHOM MEMOpPAHBI».

JlaGopaTopHas pabGora «ccienoBanue Ia3Mosn3a M AENaasMoju3a B PaCTUTENIbHBIX
KJIETKax».

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelllecTB M NIpeBpallieHNe JHEPTUM B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIleCTB:
aBTOTPOGHBI M reTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe obOecrneueHue kierku: npespaimieHue ATdD B  0oOMEHHBIX Ipoleccax.
@epMeHTaTUBHBIM XapakTep peaklUUil KIeTOYHOro meradonuszma. DepMeHTbI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedctBus. Kodepmentsl. OtTianuus (GepMEHTOB OT HEOPraHUYECKHX
KaTain3atopoB.  benku-aktuBatoppl W O€IKU-MHTHOMTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCU2EHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce ¢orocuHre3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHUHTE3A. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKkTepuu. 3HaUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXeHHsI U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTMH M BO30YIUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpreTuueckoro oobmeHa. IloaroToBuTenbHBIM ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiInpoBaHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomomnnou ATPD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB MEpe]  aHadPOOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «IHEpPreTHUecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, 000pYJ0BaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.



Jladoparopnasi padGora «/3yueHue KaTATMTHYECKOW aKTHUBHOCTH (EepMEHTOB (Ha
MIpUMEpPE AMIJIa3bl UM KAaTaa3bl)».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pacUICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKaX).

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

Jladoparopnas padora «CpaBHEeHHUE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacinencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzanms HacineacTBeHHOM uHQopManuu. ['@HeTHYeCKHi KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpaHcnopTtHbeix PHK B OnocunTese Oenka. YcioBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocunTese Oemnka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsiusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvlie mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycel — HekiieToUHbIE (OPMBI J)KU3HU U OONMraTtHbie napa3utel. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OaktepuodaroB. Kuzuewnwii yuxn [[HK-codeporcawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmyeckud Koa», «Bupycem,
«baxTepruodaruny.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KICTKH

Knerounsii muki, ero nepuoasl u perymsauus. Mutepdaza m muto3. OcoOEHHOCTH
IpoLeccoB, nporekatomux B uHTepgase. [logroroska kineTku k genenuto. [Ipecunrernueckuit
(TOCTMUTOTUYECKHI), CHUHTETHUYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKHUI) MEePUOIBI
UHTEpda3bl.

Matpuunsii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkanun  JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUMApPAJUIENbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepbl U — Tenmomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpPBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kinetkun — muto3. CTaguu MUTO3a W MPOUCXOJSANIME B HUX Mpolecchl. THIbI
muTo3a. Kaprnokunes n nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsimuss mMutoTHueckoro nukia kietkd. [Iporpammupyemasi KieTodyHas THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemxay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojbl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanue opraau3MoB. [[pixanue pacrenuid. Jprxanue sxuBoTHBIX. uddy3us ra3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHasi cHCTeMa dYejoBeka. MexaHu3Mm
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbl BbiieneHusa. PuibTpanus, cekpenuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u pyHkunonupoBanue Heppona. O6pazoBaHne MOYH Y YETIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3aIIUTAa OPTraHU3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsiusi W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4YesoBeka. JKesesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebmnsn», «CTpoeHHe IUCTOBOM TIacTUHKHY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnrtuny, «HepBHas cucTeMa MIIEKOTUTAIONINX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PACTeHUM, TepOapryl paCTeHUI Pa3HBIX OT/EJIOB, BIAXKHBIC MTpenapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHuss Kpaxmaia ¢ OenkoB TMojA JeiicTBueM (QepMeHTOB, 000pyAOBaHUE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHrue TKaHel )KUBOTHBIX».

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (hparMeHTaus, KIOHUPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasutrhe. l'ameroreHe3 'y JkMBOTHbIX. [lonoBble — Jkemnes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHsS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u HedepmuHuposartnoe opobnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANBHAS HMHAYKIHMS). 3aKkjiajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [leprojpl OHTOreHe3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Om1og0TBOpEHHE M pa3BUTUE PACTUTENBHBIX OpraHu3MoB. JIBOWHOE OIIOJOTBOpEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «Pa3BuTHe IATyHIKN», «/{BOWHOE OIIOJOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX y4Y€HBIX B pa3BuTHH reHetuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKH, OMMHAHTHBIA M PpELECCUBHBIA IpPHU3HAK, T'OMO3MUIOTAa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBaHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbId NOJI. ['eHeThyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckne acreKThl KOHTPOJISL U U3MEHEHUs HAacJeICTBEHHOM nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomuHupoBanue», «CLemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTPAllMU 3aKOHOB €JMHO000paszus ruOpHa0B MEpPBOTO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIE  TPHU3HAKH. Buiapl  M3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MO (DUKAIIMOHHON H3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUM T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTaluil. MyTareHbl U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAUDHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS T'€HOMa 4YelOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpyKawlled cpeasl. ['eHeTnueckas NpeapacnosioKeHHOCTb
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3mMoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciaeACTBEHHOM m3MeHunBocT H. WM. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C MIOMOIIBIO OIEHKH ()eHOTHIIAa TOTOMCTBA M OTOOP IO T€HOTHUITY C TTIOMOIIBIO aHATN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pENaKTUPOBAaHHWS H METoJoB pexoMmOuHaHTHRIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Mcmonp3oBaHue rerepo3uca B cenekiuu. OtTnanéHHas TUOpHAN3AIUA.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO03UCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUuemM COBPEMEHHbBIX MeMmOo008 HAYUHbIX UCCIe008aAHU, NepedosblX uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS U MHOTOOOpa3usl KyJIbTYPHBIX PACTCHHIN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOZAenue. Mukpoobuosnornueckuit cuares. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIBIO MTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenHue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHAIbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHUs U NEPCHEKTUBbI
XPOMOCOMHOM W TEHHOM WHXEHEPUU. OKOJOTMYECKHE M OSTHUYECKHE Npo0JIeMbl TIe€HHOU
VUHXCHEPUU.

Menunuackue 6uorexnosioruu. [loctrenoMmuas mudposas menununa. IL[P-nuarnocTuxa.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHas Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecreyeHUs: KOMOMHHPOBAHHOW 3allUThI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuuplr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPTaHM3MOB B NPOMBIILIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHONOrns — BayKHEIIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHHS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibel SBoionuk  BUgoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas SBONIIOIMOHHAs Ouoorus. 3HaY€HUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHHe», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJIbTAThI

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeThudeckoro paBHoBecus JIx. Xapnau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedocmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3BosoLHU. DOpMBI €CTECTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHuit y opranuzMoB. ApomMopdo3bl U uanoagantanuu. [Ipumeps npucrnocobaeHui
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
N3onsauuss — xiroueBoil ¢dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexann3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsuoHHas CTpyKTypa BUIaY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHULIBI Jaypckoi», «[lomynsaiunoHHble BOJHBI YHUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexknaromas OKpacKa >KHBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTHUYECKOe BMJI000pa3oBaHMe BHUJOB cHHUIL, «[losnmmuonasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHUE BUJIOB 110 MOP(}HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHaJIOrM4YHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyIApHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3akOHOMEpHOCTH  (MpaBWjia) dSBONMOUMHU. [lpunyun  cmenvl  PyHKYuUl.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGmuupl u cxembl: «PUIOreHETUYECKUH PSIT JIOMAAN», «APXEONTEPUKC», «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeOBEKAa W IIUMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYJAMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHus KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnannannanmy, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Bostounu. [losiBIeHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IponcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIONKUA MMO3BOHOYHBIX. [Iporcxoxkaenue ampuOuii U penTuini.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaifHo30M. OOmias XapakTepHCTHKa KIIMMaTa M TeOJOrMYecKHX ImporeccoB. llosBnenue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHil. COBpeMEHHBIH 3KOJOTHYECKU KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunnkos, A. M. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYecKO 3BOIIOLUI,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZIOpOCIN», «MHOIOKJIETOUHBIE BoJopocinn», «Mxm», «llamoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Munekonmrarone», «Pa3BuTme KM3HM B apXeWckoul ope», «Pa3BuTme IKHM3HH B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pPa3IWYHBIX OTAETOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgaboparopHas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckast paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3sHBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHoBIIEHHE MPEJCTABICHUNA O MPOUCXOKICHUU YEJIOBEKa. PelnurunosHble BO33pEHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3NO0IOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTau4Ms YeiaoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CooTHoIIeHre OHMOJOTUYECKUX U COIUATBbHBIX (DAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaIUM aHTpOMNOreHe3a. PanHue yenoBekooOpasHble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAllbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCcTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJIOTHSl  YEJOBEYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw cxembl: «MeToasl  aHTpOMONIOTUMY», «[OJOBHOM MO3T  4YelmoBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenslity, «HenoBek nNpAMoXoaimuin», «JleHuCOBCKHI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeoBeKa, (poTorpaduu HaXOAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

Jladoparopnasi pabGora «M3yueHHe OCOOCHHOCTEH CTPOCHHS CKelileTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButue sKkonoruu B Tpynax A. I'ymGonpara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJ0TMM. MOHUTOPUHT OKPY)KAIOIIEH Cpelbl: JOKAJIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3ydeHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢paxtopos. [Ipasmio munumyma (K. Hlnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posib cBeTa. POTOnepruoan3m.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHOH (popme. JKuzHenHsie (Hopmbl
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHYECKMX  B3aMMOJACHUCTBHMA:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HaUCHUE OMOTHYECKUX B3aWMOICHCTBUN IJIsi CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalliil XKHUBOTHBIX», «Cpeasl OOUTAHHS OpPTaHW3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapazutuzmy», «KonkypeHmus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuu ¥ KOJUICKIHUU TEIUIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYyudena NTHULl M 3Beped, repOApUHM PACTEHHA, OTHOCSIIMXCS K TrUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
0oOWTaIONMX B Pa3HBIX cpefax, repOapu W KOJUICKIIUH PACTeHUN M KUBOTHBIX, OOJIAJArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHUH W JKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTopnasi pabora «BrIsiBiIeHHE IPUCTOCOOIECHUI OPTraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YHCIEHHOCTh, TUIOTHOCTh, BO3pPACTHAs M IOJOBas CTPYKTypa, POXKIAeMOCThb, MPHUPOCT, TEMIT
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuii moTeHnuan nonymisui. MoaenupoBaHue TMHAMUKA
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoMOrMUecKo Hume Buaa. Mecroobutanue. MHOroMepHas MOZIENb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHHUS M MUIPALMl KUBOTHBIX. buojgornueckue WHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuisl nonyisiquun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3NUYHBIMH opraHuzmamuy, «Monens skosoruueckoi Humm JDx. HU.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHuzMoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotnyeckre OJ0KH 3KocucTeM. [10YBBI U HITBI B IKOCHUCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @unykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackas ¢opa u dayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
skocucteMax. Ponb kackadnoeo sghghexkma u 6u006-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUNl  pA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DIKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUa YHCcen», « IKOJIOTHYecKas mupaMuia OnomMaccel», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

JladopaTropnasi pa6ora «/3yueHue pa3HOOOpa3usl MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKuBoe BemecTBo Ouochepsl U ero PyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS S>KHMBBIX CHCTEM, OIIEHKAa HX PECypCHOro TOTEHIHala Hu
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuoOMBI cymmny, «Kimumarudeckue mosica 3emum», «Tynapaw, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalolias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3JCICTBME HA pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA W MPHUPOAbI. ParroHnaabHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenre 1mouBbl», «llapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOTHBIC
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrPaMMbl 1O OHWOJIOTMH BBIICIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIECHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKMMH U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHS BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABONOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJAbTypHOMY  HAaclE€IuI0 U  TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorus» MOMKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACSATEIBHOCTH B IIPOLIECCE PEATU3allMd OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMIUU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JIaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNsATh COOCTBEHHYIO IO3MIMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBIIIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM EATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHK 3HAYeHUs OMOJIOTUHU B TIO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUMCKOr0 HApOa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) d¢wusuyeckoro BocnuTaHHUs, (opMHpPOBAHMS  KYJLTYPbl 310POBbSI W
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJCHUS aTKOToJs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENBHO  BBHIMOJHATH  TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpPa30BaHHIO HAa MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCJIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICeHUH MpOoOJieM, CBSI3aHHBIX C pAIlMOHAIBHBIM IPUPOAOINOIB30BaHUEM (COOIIOCHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOW IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M  OOILECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO Ha JUAJIOre KYJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE creuupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (OPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ul COBPEMEHHOW IMBUIIM3AIMU: 00ecreYeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTOWYMBOMY pa3BUTHIO, PallMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAIbHOM
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpY’KAIOIIer0 MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHWH, yMEHue jaenaTb OO0OOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTU HAyYHOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 1O OHOJOIMH B COOTBETCTBHHM C JKU3HECHHBIMH
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOM KapTUHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJJOBaHUEe, HAOIIOJEHNE, W3MEpPEHUE, SKCIEPUMEHT U JpYTue); YHHUBEpcajibHbIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIC YyueOHbIE ACMCTBHUS B I103HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCallbHbIE Y4YeOHbIE JEWCTBUSA, PETYISATUBHBIC YHHUBEpPCAIbHBIC
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHUBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITEIILHO  (DOPMYJITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PacKpbIBaTh CMBICT OHOJIOTMYECKHUX
MOHATUH (BBIAEIATH UX XapaKTePHbIE MIPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU TOHSATHUSIMH);

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YNIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATHUS JUIsl OObSCHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPO/IBI,

CTPOUTH JIOTMUECKHE pacCyXkAeHUs (MHIYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATH CXEMHO-MOJIEIBHBIE CPEACTBA IS MPECTABICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE DPE3YJIHTATOB IIEISM,
OIICHUBATh PUCKHU MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U AKTyaJM3MpOBaTh 3aJadyy, BbIIBUIaTh
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(popmanuu (Tekcte yueOHOTro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLuell: TpUMEHATh XUMHUYECKHe, (pu3nyeckrue U MaTeMaTU4ecKue 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMpe/UlaraéMoil 3aJadyd, YYWUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallUi, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOAEHCTBUS NIPH pelIeHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JefcTBUS MO €€ JOCTM)KEHHUIO: COCTaBIIATh IIaH JEHCTBMH, paclpelesiaTh poiIu ¢ y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularaTb HOBBIE IMPOEKTHI, OLEHMBATh WJEH C MO3MLUM HOBU3HBI, OPUIMHAJIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHS NpOOJIeM M HUX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIM3€ PE3YJIbTATOB JIEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOlepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriayOIEHHOM YpOBHE OpUEHTUPOBAHBI HA 0OeCTieueHrne MPOQPIILHOTO 00yUeHUsT 00YUIarOIIHXCS
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSITEIbHOCTH 1O IOJYYEHMIO HOBBIX 3HAHUM M HMX NPUMEHEHHIO B PA3JIMYHBIX Yy4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MeCTe U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJAraromue
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
6uonornyeckne Teopun (knerouyHas Teopus T. IIBanna, M. Ilneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJICHHs], YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacileACTBeHHOM wu3aMeHuumBocth H. W. BaswmiioBa), mpuHUIHIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O [MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
WCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB )KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHu3Max pacTeHUil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Me03a, raMeToreHesa, ’MOpuoreHesa, MoCTIMOPHOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHeW W uX (PYHKIUSIMHU, MEXKITY OpPraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO pPa3BUTHS, TE€HOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PEe3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIYYEHHBIE PE3YIbTAThI U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JSTUYECKUE acCleKThl COBPEMEHHBIX HCCIEIOBaHUH B o0xacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOoPEeCcCCHOHAIBHOIO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOCHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B TO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIIa/IleTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHAs Teopusi Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUmoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHSI U OLICHKM aHTPOIIOTEHHBIX M3MEHEHUIl B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHUs, BIUSHUS ABMKYLIMX CHJ 3BOJIIOLMU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOI€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIOI'€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOUTaHMS, €IMHCTBA UYEIOBEUYECKUX pac, HE0OXOAMMOCTHU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLleCCaMU M SIBICHHSAMM, JejaTb BBIBOJBI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IPOBEPATH HMX HKCIEPUMEHTAIbHBIMU CpEICTBaMH,
bopmMynupys 1elb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOp Oyaymeil npodeccuoHalbHON AEATENbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka
2 JKuBble crcTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10
5) Crpoenrie u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKe
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KJIeTKe '
8 JKHU3HEeHHBIH UK KIETKA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTH U 5 0.5
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKas OMOJIOTUS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiejioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3apoxk/ieHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MakpoaBosroius 1 e€ pe3yabTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTHE KU3HA HA 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB M HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
8 DKoJI0Tusl BUJIOB U MOMYJISILUMA 0.5
9 DKos0rus coo0IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 UYenoBek 1 OKpyKaromas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, anexrpodopes, '
g depeHmanbHoe HeHTpUyrupoBaHue,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanbHble BELIECTBa KIETKH, UX 1
Ouosoruueckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanyst U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tuns! kietok. [TpokapuoTnyeckas kieTka
CtpoeHnune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBIN anmapar KJIEeTKH
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTnueckas padora «M3y4yenne 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIICTKH:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 0.5
pabora «VccrnenoBanue miasMoiansa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH 11pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKONW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacIIeIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBbHBIX U )KUBOTHBIX KIIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

XemocuHntes. JJaboparopnas pabota
«CpaBHeH#He TiporieccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHa3poOHBIC OpraHnu3Mbl. Buibl OpoxeHusI.

JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI M TBIXAHHS
AdpoOHBIE OPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

DHeprust MeMOPaHHOTO TPaJIMeHTa
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTAa3bI

33 Peakiun MaTpu4HOTO CHHTE3a
34 Tpanckpunius — marpuudbiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 KonupoBanue aMmuHOKUCIOT. Posib
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y IpoKapuoT u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MBI SKCIIPECCUHI
TCHOB Y 3YKapHoOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 obsuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «CoznaHue MOEIN BUPYyCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosmornu B OMOJIOrMY U METUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIETKM — MHTO3
Tumnbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIperapaTax)»
47 Perynsnmst >ku3HEHHOTO ITUKJIA KJIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JJaboparopuas pabora

49 . - 0.5
«V3ydyenune TkaHel pacTeHUN»
TkaHU )XKMBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHnas padora «/3yueHue TKaHeu 0.5
KUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

94 [Iutanue oprann3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MM03BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crctema o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema yenoBeka

63 PaznmpaxumMocTh 1 peryisinus y
OpPTraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

[TonmoBoe pazMHOKEHUE

Metio3

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«/3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

0.5

69

70

71

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

PocTt u pa3zButne XKUBOTHBIX.
JlaGopatopHas pabota «BrisBieHHe
IIPU3HAKOB CXOJACTBA 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnast pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUI»

0.5

73

74

75

HCTOpI/ISI CTAaHOBJICHUSA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT T€HETUYECKNX MCCIIEIOBAHUN

3aKOHOMEPHOCTH HACJIE0BAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"H3yueHne pe3ynbTaToB MOHOTHOPUIHOTO
CKpentuBaHusl y Apo30duibr"

0.5

0.5




[uromornyeckrue OCHOBBI MOHOTHOPUIHOTO

76 1
CKpEIIMBaHUSA

77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [IpakTuueckas padora «M3yueHue 1 05
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBD»

79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAHUS

80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneTuka nona 1

83 I'eHoTHIT KaK 1IEIOCTHAS CHCTEMA 1

84 ['eHeTHUECKUI KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85 M3MeHYnBOCTh MpHU3HAKOB. Buabl 1
U3MEHYHUBOCTH

86 MoudukaroHHast ©3MEHINBOCTh 1
BapuarnmoHHbI# ps v BapualimoHHAS
kpuBast. JlaboparopHas paboTa

87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PHUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapuaOHHOTO psiia U
BApUALIMOHHON KPUBOIN»

88 I'enHoTunM4eckas N3MEHUYNBOCTb. 1

KoMOunatuBHast N3MEHYHUBOCTE




89

MyTtannoHHas HK3MEHYUBOCTb.
[IpakTrueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.
ONUreHeTHKa 1 SIUreHOMUKa

91

92

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

MeTtoasl MEQUIIMHCKON N'eHETUKHU

0.5

93

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

94

95

96

97

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBbTYPHBIX paCTeHI/Iﬁ " IOpOoJa AOMAITHUX
JKUBOTHBIX)»

MeToap! ceneKIIMOHHON paboTHl.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

JloCTHKEHMS CEeJIEKIIUU PACTECHUHN U
*KHUBOTHBIX. [IpakTnueckas padora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4YEeHHE U UCII0Ib30BaHNE
TEHETUYECKUX PECYPCOB

0.5

0.5

98

buotexHoiorus Kak Hayka u 0Tpacib
npousBocTBa. [IpakTnyeckas padora
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

0.5

99

OcHoBHbIE HaNpaBIEHUS CHHTETUYECKON




OouoJIoTnun

100 XpOMOCOMHasI ¥ T€HHAss HH)KCHEPHS 1
101 Menunuackre OMOTEXHOIOT NI 1
PezepsHnbiit ypok. [ToBTOpeHue,
102 y 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JBHoKyIIME CHIIBI SBOJIFOLMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIONUS U MAKPOIBOIIOLIHS
5 [Momymsius — sneMeHTapHas €IMHULIA 1
3BOJIIOLAA
3aKOH T€HETHYECKOro paBHoBecHs JIxK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3o0numuu nonysuuii: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopnas pabota «M3yueHue
apoMop(h030B ¥ UINOATANITAIIUHN Y
pPacTeHUI M KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocoOaeHU y OpraHu3MoB:

Mopdonoruueckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

0.5

16

17

Crpykrypa BUIA
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs3b MHKPO3BOJIIOIHUHU U STTHACMHUOJIOTUN

MakposBomtonus. [laneonronornueckue
METO/bl U3yUYEHUS IBOJIOLIUN
buoreorpaduueckre MeTOIbI H3yUCHUS
3BOJIIOLIUA

21

22

OMOpPHOIOrHYeCKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METOJIBI U3YICHUS
HBOJTIONINHU

MonekyapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MaTEMAaTHYECKHE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIOIUA
24 AnantuBHas panuaiys. HepaBHOMEpHOCTD
TEMIIOB IBOJIOIUH
o5 HayuHble runmoTessl IpONCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHay4HBIE IPECTABICHHS O 3aPOXKICHUU
KU3HH
97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
IBOJIOIIH
28 ['unore3sl 3apoKACHNUS )KU3HU
HcTopust 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 JlaGopatopHnas pabora «3yuenue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX
OpPTaHHU3MOB»
30 Hauanpnbie aTansl oprannyeckomn
ABOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pactutensHOro Mupa. [IpakTudeckas 05
pabora «3ydeHue ocobeHHOCTEM '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
MuUpa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 paborta «3ydenne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX Y XUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas CUCTEMa OPTaHUIECKOTO
MPOLILIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI
OpPTraHHU3MOB

40 AHTPOIONIOTHS — HayKa O 4eJIOBEKe

41 Passutne npexacrasienuii o
MIPOUCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MIPSIMOX 0K ICHUEM»

43 JIBMKyIIME CUIJIbl aHTPOTIOTeHEe3a

44 CooTHolIeHrne OMOIOTHYECKUX U
COLIMATILHBIX (h)aKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [IpakTudeckas

48 pabota «3ydeHune 3K0IOrHIeCKuX 0.5

aJanTalyil 4eJIoBeKa




MG)K[[I/ICLII/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHU

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. Jlabopatopnas padora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3Ha4YeHNe KOJOTHUECKUX 3HAHUH IS 1
YeJIoBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornueckue pakropbl. CBET Kak

54 aKoJsioruueckuii gpaxrop. JlaboparopHas 1 05
pabota «BpIsiBIICHHE PUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
MPUCIIOCOOTIEHUH OPraHU3MOB K BIUSTHUIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsbI 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 buotnueckue GpakTops 1

61 3HayeHrne OMOTUYECKHUX B3aUMOICHCTBUI 1




JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKU

62
MO YIS
OCHOBHBIE MOKa3aTeIN OMYJISIHN:

63 YHCIIEHHOCTD, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXKIAaeMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIUN

65 DKOJIOTUYECKast CTPYKTYpPa MOIMYJISIIHH

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbie pocTa YHCICHHOCTH TIOMYJISIIHH.
KpuBbie BEDKHUBaHHS
OKooruuecKkas HUIIa BUAA.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSIH PACTCHHH K PaCCEIICHUIO)

69 Bun kak cucrema nomysnsiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
YKUBOTHBIX

71 Co00111€CTBO OpPTraHU3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKpPBITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B
9KOCHUCTEME

74 OCHOBHBIE TTOKA3aTEIN YIKOCHCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3menenns cooOIecTB — CyKIIECCHHI




[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

" 03€p U peK. IKOCUCTEMbI MOPE U OKEAHOB L

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTudeckast pabora 1 05
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3sHEHU I

82 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, 1
OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emun

84 VYuenue B. W. Bepnajckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS 1
ouochepsl

86 KpyroBopotsl BemecTs u 1
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps! 1

89 DKOJOTrM4eCKHE KPU3HUCHI U UX TPUINHBI 1

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy 1

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 1




pPaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl 1

93 OcCHOBHBIE TIPUHIUIIBI YCTOMYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U IPHUPOIBI
PanmonanbpHOE IPUPOIONIOIB30BAHHE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3zHooOpa3us 3eMiu

95 0"606I_HGHI/I€ 1o TeMe «MUKPOIBOIIOLUS U 1
e€ pe3yJbTaThl»

96 Q§o6meHHe 1o TeMe «MaKpOoIBOIIONHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU Ha 3eMiIe)

08 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHE3)

99 O06o011eHne 1o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O60061meHne o TeMe «Opraius3msl U cpea 1
oOuTaHUM»

101 0606meHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
OIS

102 O6o06muienue no Teme «brocdepa — 1
rino0anbHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB 10 102 75

[TPOT'PAMME
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