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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo y4yebHoMy mpeamery "buonorus" (nmanee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXKEHUM (PenepanbHON paboyeit mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIaCChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble mpenMerb». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIC
y4yeOHbIE MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YPOBHE, SBIISIFOTCS CIIOCOOOM
muddepenmanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
Npu3BaHbl 0OECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CPEIHUM
o0uwM, cpeHUM NpodeCcCUOHANBHBIM U BBICHIUM O0Opa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX WM Pa3BUBAIOLIUX
3a7a4, CBA3AHHBIX C MpodOpUEHTAIMel O0yJaromMXCsi U CTUMYIHPOBAaHHEM
MHTEpeca K KOHKPETHOM OOJIaCTH HAyYHOTO 3HAHWA, CBSI3aHHOTO C OMOJIOTHEH,
MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMYy mpeaMery "buonorusa" na€r mpencTraBleHHE O
e W 3a7adax u3ydeHus: ydeOHoro mpeamera «buonorus» Ha yriayOoJE¢HHOM
YpOBHE, onpeensieT 00s3aTenbHoe (MHBAPUAHTHOE) MPEIMETHOE COJIEp KaHue, €ro
CTPYKTYpPHpOBaHHE TO paszjaeiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHIYET IOCJIE0BATEIbHOCTh M3Y4YeHHUsS Y4eOHOTro MaTepuana ¢ y4E€ToM
MEXIMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH, JIOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcsa. B mporpamme 1o Ouonoruu
pealii30BaH MPUHLUIN NPEEeMCTBEHHOCTH C H3yYEHHEM OHOJIOTMU Ha YPOBHE
OCHOBHOrO0  00miero oOpa3oBaHusi, Omnarojaps 4YeMmMy MPOCMATPUBACTCS
HAIpaBJIE€HHOCTh Ha TMOCJEAYIOIIee pa3BUTHE OWOJIOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUNA O 3J0pOBOM 00pa3e >KM3HM, Ha
BOCIUTaHUE OEpEeKHOr0 OTHOIICHUS K OKpYyXarouled mnpuponHou cpene. B
mporpaMme 1o OHOJIOTMH TaKXe TMOKa3aHbl BO3MOXKHOCTH Y4EOHOTO TpeameTa
«buonorusi» B peamuzauun TpedboBanuit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
(GOopMUpPOBAaHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHLHOW  JI€ATEIHHOCTH
OoOyyarolmMxcs MO OCBOCHUIO COJIEp)KaHUS OuoJormyeckoro oOpa3oBaHMs Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYyebnsiii npeamer «buonorus» Ha ypoBHE CpelHEro o0iiero oOpa3zoBaHUs
3aBeplIaeT OuoJoruueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha



pacliupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsli O JKMBOH NMPUPOAE, OCHOBAX
MOJIEKYJIIPDHOW M KJIETOYHOH OHMOJOrMH, 3MOpPHUOJOTMM U OHOJOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOJIOLIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
Ouonormyeckoro  oOpa3oBaHHMsT B  By3aX W OpraHM3alMsIX  CPEIHETO
npodeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISIET CUCTEMA
OMONOTMYeCKUX  3HAaHWH, TONYYEHHBIX TPH HW3YYCHUU  OOYyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kjmaccax 3TH 3HAHMS TOJIy4alOT pa3BuTHe. Tak,
paciiupeHbl W yriayOneHbl OWOJIOTMYECKHE 3HAaHUS O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAJHOIO U IIOMCKOBOTO
XapakTepa, KOTOpble MOYKHO HCMOJb30BaTh KaKk OPUEHTUPBI JJI MOCIEAYIOUIETO
BbIOOpa mnpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOIMYECKUX 3HAHWM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
($uU3HUKU, XUMHUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpaMmbl 1o ydueOHOMY mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIM TMOAXOAbI K H3Y4YECHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, IBOJIOIMU OPraHNYECKOro Mupa Ha 3emIie,
COXpaHEHHusi OHoJOoruueckoro pasHooOpaszus miaHeTsl. Tak, B 10 kiacce
U3Yy4aloTCsS OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OWOIOruu, SMOpPUOJIOTHH U
OMoNOrUM Pa3BUTHUS, TEHETUKW M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyJaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kimacce M3y4yaroTCs 3BOIIOLMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buomorus» mpus3BaH = 00ECHEUUTh  OCBOCHHUE
00y4aroMMuUCs: OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, UJIeH, IPUHIUIIOB U IIPABUJI,
JeKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOrOOOpa3ud U OCOOEHHOCTSX KIETKH, OpPraHu3Ma, MOy,
OMOIIeHO03a, SKOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
WCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aClIeKTaX OMOJIOrmuecKux 3HaHui. Jlis
pa3BUTHS U TOJJAEPKAHUS HHTEpeca OO0yJaromMxcs K OWOJIOTMHM Hapsay co
3HAYUTEIHbHBIM 00BEMOM TEOPETHUECKOTO MaTepualia B COACPIKaHUH MPOTPaMMBbI
1o OMOJIOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PAa3BUTHS
TOM WM MHOW o0nacth OWOJNOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B PEIICHHE BAKHEHIIIMX OMOIOTUYECKUX U IKOJIOTUYECKHUX TPOOIIEM.



Lenb uzyuyenus yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra © NPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HaHUS B (JOPMUPOBAHUU MHTEpEca K OINperelEHHON 00JacTH
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaE€HHOM ypOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHUYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIpaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOCHUU, MHOT000pa3ud U OCOOEHHOCTAX OHMOJOTMYECKHUX CHCTeM (KJIETKa,
OpraHu3M, MONyJisilus, B, OMOreoleHos3, ouocdepa); 0 BELAAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOY4YaloIMUXCs C METOJlaMHU TIO3HAHUSI >KUBOU TMPUPOIIBI:
HCCIEI0BATEIbCKUMM  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYIApPHOH U
KJIETOYHOM OMOJIOTMH, SMOPHOJIOrMM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
9KOJOTMH);  METOAAaMH  CAMOCTOSITEIBHOIO  IPOBEJAEHUS  OMOJIOTMYECKHX
UCCleIoBaHuil B Jjaboparopuu W B mnpupoje (HaOIoJaeHuEe, H3MEpEeHHE,
AKCIIEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3UPOBATh M MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OpPMAIHIO; MOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTME W CHMBOJIMKOW; YCTaHABJIMBATh CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobsieMaMH 4eJIOBEYECTBA; OIEHUBATH IOCIEJCTBUS CBOEH AESTENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIIeH NPUPOMHON Ccpefie, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBI0  OKPYXKAIOIIUX JIIOJIEH; OOOCHOBBIBATH H  COOJIOJATh  MEphI
npouIakTUK UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
obecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKMU3HENEATEIBHOCTH B YPE3BBHIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUHbBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYaIOIINUXCS UHTEJUIEKTYaJIbHbBIX U TBOPYECKHX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMH
UCCJICIOBAaHUSAMHU B OWOJIOTUM, pEIIaeMbIMU €0 MpoOJieMaMHu, METOHOJOTHUEH
OMOJIOTUYECKOTrO0 M CCIIEI0BAHMS], IIPOBEICHHUS DKCIIEPUMEHTAJIbHBIX
UCCIIEIOBAaHUM, PEIIeHUs OMOJIOTMYECKHUX 3a/1ay, MOJIETUPOBAaHUS OMOIOTMYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOIMUECKO,
TCeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEICHHUS B  MPHPOJIE;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOJOIOIb30BAHUM  (COONIOIEHNE TMpaBUI TOBEACHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUHU COOCTBEHHOT'O 3JI0POBBS M 3JI0POBbS
OKpY)KalOIIUX  Jrojed  (coOmogeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
obecrieueHne O€30MAaCHOCTU KU3HEACSITEILHOCTH B UYPE3BbIUAMHBIX CUTYaAIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OHMOJIOrMYeCcKUX 3HAaHUHM U YMEHUI B MMOBCEITHEBHOM KU3HU;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCA
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPECICHNI0, B COOTBETCTBHH C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4McI0 YacoB, OTBEJICHHBIX HA M3y4yeHUE OMOJIOTMH HA YTIyOJIeHHOM
ypOBHE cpeHero oomero oopazoBanms, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT6op OpraHu3alMOHHBIX (OPM, METOAOB U CPEIACTB O0ydeHHs OUOJIOTUU
OCYILECTBIISIETCSI C YYETOM CHEeUU(PUKH €ro CoOAep)KaHUsl U HaIPaBIEHHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s13aTeNbHBIM YCIOBUEM NPH 00yYEHUHN OMOJIOIUH HA YIIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEACHHUE Ja0OpPaTOPHBIX M MpakTHYecKuX pador. Tawke ydactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS  y4YUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUatbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXXAHUE OBYYEHUA
10 KVIACC

CopepxaHue mporpaMMbl, BBIJEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buomornmueckue  HaAyKM M HM3y4aeMble  MMH  MPOOJIEMBI.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPaKTUYECKON JEeATEIbHOCTH YEJIOBEKa: MEIWLHUHE, CEJIbCKOM XO3SICTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CUCTEM: €JMHCTBO XHUMHUYECKOIO COCTaBa, JIUCKPETHOCTb M IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MOITYJISIIMOHHO-BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyenue kuBbIX cucTteM. Metoasl Ouonormyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3allUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnore3. Hynesas rumnotes3a. [loHsiTie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cuctemel», «CBOICTBAa JKMBOM Marepum», «YPOBHM OPraHU3alUd KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
U3YYEHUH KUBBIX CUCTEM)).

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITUA KieTku. Paboter P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBI MHKPOCKOID»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, snekrpodopes, muddepeHnuaAIbHOE EHTPUYTHPOBAHUE,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIETKH, WX OHWOIOrndeckas
poiib. PoJib KATHOHOB M aHUOHOB B KIIETKE.

Opranvnueckue BellecTBa KIETKH. buonornueckne mnoauMepsl. bernku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Knaccudukauuss  Oenakos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIHUH YIrIIEBOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynasl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHass Ouosiorusi: OMOXUMHUYECKHE U OMO(U3UYECKUE MCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemecTtBa B cocraBe Oopranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunbel KJIETOK: JyKapuoTHYeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHY €CKOU KJIETKU.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts wmeMOpanbl. PabGora HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kiaeTku. OpHOMeMOpaHHBIE OpPraHOMAbl KIETKHU: SHIOIJIa3MaTH4ecKass CeTb
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHylsipHBIA)  SHAOIUIA3MATHYECKUN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMJbl  KIJIETKM:  MHUTOXOHIPHM,  IIJIACTHUJBL.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIIOKHbIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapHOT.
XJIOpPOIUIACTBI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIINX PACTCHUN.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvle KOMNOHeHmbl HembluieyHblx Kiemok. Mukporpyoouxku. Krnetounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. O6onouka sipa, XpOMAaTHH, KapUOIUIa3Ma, SAPBINIKU, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /J[uHamuxa s0epHoU ob6onouku 6 mumosze. AoepHulil
Mmpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



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

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTenbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHEpreTuueckoe oOecrneueHue KiIeTku: mnpeBpamienne ATO B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPBl M OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hEepPMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TeMHOBas (pazbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyIone OaKTepuH, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dbochopmmpoBanne. DHepeus memopanHo2o epaouenma npomornos. Cunmes



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOr0 MYyTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrenprapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopuass padora «l3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas paGora «CpaBHeHue mporeccoB (orocuHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIbHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmnoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perymnsius oOMeHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, pegepmasd, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co3aHne MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKUM (MPEMUTOTUYECKUI) IEPUObI UHTEP(A3DI.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTUI. JIUIUIOMAHBIN W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuto3. CTaguum MUTO3a U TMPOUCXOASIINE B HUX
npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MUTO3a.

Perynsiiuss MUTOTHYECKOTO IUMKIA KJIETKH. [Iporpammupyemasi KieTo4dHas
ruoesb — anomnTos.

KrnerouHnoe siapo, XxpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpaun

Tabmuipl 1 cxembl: <«OKU3HEHHBIM LUK KIETKU», «Mwutosdyn, «CrpoeHue
xpomocom», «Permkanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabGnroneHue MUTO3a B KJIETKaX KOHUMKA KOpelIka
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH  CTPOEHUST M JKU3HEJEATEIHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIH, APYrUe MpOoTUCThL. KONOHManbHbIE OPraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTemsl opraHoB. Opranusm Kak e1nHoe 1enoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHHUA, (QYHKUUNA U
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa tena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE MHUIIEBapeHue. [InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. /[prxarenbHas HOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpIxaTtenpHas cHUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIIUMH JETKUX Yy MTHL U
MJIeKonuTaromuXx. Perymsmus npixanus. [{pixareabHble 00bEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHbIE cocylbl M KpoBb. Kpyru KpoBooOpamieHusi. OBOJIOIMOHHbBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabdOThl OPraHOB BBIJACICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3MoB. CIIOpPBI
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot OonesHeidl. UMMyHHas cuctema denoBeka. KieTouHbiii u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIA crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3zgpaxuMocTe H  peryminus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHasg cuctema u peduiekTopHas peryisiius y XUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJOLUUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPMHHOM CUCTEMBI MW KX TOPMOHBL. JleWCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bozopocim», «bakrepum», «lIpocrermmuey», «OpraHbl LBETKOBBIX pPaCTEHUID,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHCTOBOM IUIACTUHKW», «TKaHU >KMBOTHBIX», «CKEIET YeloBeKay,
«IInmeBapurensHass cucrema», «KpoBeHocHas cucremay», «/lpIxarenbHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue muiaHapun», «BHYTpEHHEe CTpOEHHE NOKIEBOro uepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKonUTaroumx», «HepBHas cucrema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEJOB, BJIAXHBIE TMPENAPAThl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JNIEMOHCTPALMH OIBITOB MO0 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3MA
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHoxeHre U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxxkeHue. IlonoBeie kneTku, wim ramersl. Menos. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaroreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozenes — 00Ha u3 2nasHuIX npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OCoOEHHOCTH APOOJICHUS MIICKOIUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU
(racTpymsinus). 3aKiazKka OpraHoB U TKaHEH U3 3apOAbIIIEBBIX JIMCTKOB. B3anmHoe
BIUSHUE YacTel pPa3BUBAIOIIETOCA 3apojibllia (dIMOpPUOHATbHAS HWHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha HSMOpPHUOHAIBHOE pa3BUTHE PA3TUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B IpupojAe. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYJSIIUK POCTA )KUBOTHBIX M ueoBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pactenuil. (OOpasoBaHue cCrop B Ipoiecce Menosa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiiii OHTOT€HE3a Y PACTEHUMN U dKUBOTHBIX.

JleMoHCcTpanumn

[Toptpersr: C. I'. HaBamun, X. [HIneman.

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKIIETKU U criepMaro3ouia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXxa», <OKH3HEHHBIM 1K
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsIBIEHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M HU3MEHYHUBOCTHU
OpPraHU3MoOB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSA, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJbl ~ T€HETUKU:  TUOPUIOJOTUYECKUM,  LUTOJOTMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeToabl TeHETUKNY, «CXEMbI CKPEIIUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eanHoO00pa3ust THOPUIOB nepBoro nokonenus. [IpaBuno nomunupoBanus. Bropoii
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHHPOBAHHH.

Jurndpuanoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aK0OH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHWE T'€HOB, HAPYUICHUE CUECIUICHUS MEXAYy TeHaMH. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotun kak nenoctHas cucreMa. [ImenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMOJelcTBUE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIOTUYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapuotun denmoBeka», «Kapuorun npozoduiby, «Kapuotum NOTHIBDY,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTPAIlMA 3aKOHA HE3aBUCUMOIO HACJICIOBAaHUS TMPU3HAKOB, MOJECTb I
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIIHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MomudukannonHas HU3MEHYUBOCTh. Ponmb cpeasl B (popMuUpoOBaHHH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckas M3MEHUYMBOCTh. CBONMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass HM3MEHYMBOCTb. BHAbl MyTalWil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Tpolecca. 3aKOH TOMOJIOTMYECKHUX PIJI0B B
HacienctseHHord u3MeHunBocTH (H.W. BaBuiio). BHesinepHas M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OPSAHUZMOB.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUS YeI0BEKa», « BUAbI MyTaIuii.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBO.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yernoBeka.  MeTonpl  HM3ydeHUsT TEHETHMKH  4YEJIOBEKa:  I'EHEaJOrM4yecKHi,
OIM3HEIOBBIN, LIUTOT€HETUYECKU, MOMYJISIUOHHO-CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeeJICHUE TrE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YenoBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
0oJie3HM 4YenoBeKa. bolle3HM C  HaCENCTBEHHOM IMPEeapaciioioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a005IeBaHUI 4YenoBeka. MeauKo-reHeTuyeckoe KOHCYJbThupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00JacTH peJaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
($u3MUECKOMY M XUMHUUYECKOMY 3arpsi3HEHUIO OKpYXarolen cpenabl. I 'enernyeckas
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «KapuoTun uenoBeka», «MeToabl U3y4eHUS] TCHETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W cenekuus. 3apoKJICHUE CEJIeKUWH W JOMECTHKALUU.
VYuyenue H. W. BaBunoBa o lleHTpax npOUCXOXKIEHUS U MHOr0o00Opas3us
KYJbTYPHBIX pacTeHU. Ponp celeknuy B CO3aHMM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonbl ceneKuoHHOM padoThl. MCKYyCCTBEHHBI OTOOp: MacCOBBIM H
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTUIYy C IOMOLIBIO OLIEHKHU
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckycCcTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJIeKUMOHHOW  paloThl.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMN y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue MTOJIUILIIOUI0B. BryrpuBuaosas ruOpuan3alus.
bmu3kopoacTBeHHOE  ckpeliuMBaHue, wiau  MHOpuauHr.  HepoxctBeHHOE
CKpelIMBaHue, WM ayrOpuauHr. I'erepo3uc U ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuausauud. lIpeononenue Oecruioaus
MEXBUIOBBIX THOPUAOB. JlOCTHIKEHUSI CEJIEKITUU PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

[loprpersr: H. W. Basunos, 1. B. Munuypun, I'. /[I. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonbl cenexkuuny, «Otnanénnas rudopuauzamnusy», «MyrareHesy.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONIBI M JOCTHXKEHHUS CEJIIEKUMHU PACTCHHN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanguunoHHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOJENUE. Mukpobuonornueckuii cuHTe3. OOBEKTHl MUKPOOHMOIOTMYECKUX
TexHosiorui. [Ipon3BoicTBO O€ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEeXHOJOTHIl U MHCTPYMEHTOB LEJIEHANPABIECHHOI0 U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJTYYEHUsI OPraHM3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.



Kiierounass mnxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUH H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKUus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menunuackue ouorexnonoruu. [locrrenomuas mudponas meauuuna. [THP-
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3[JaHUsI KOMILIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oynutened OPBU, ycraHoOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBEY, «KieTouHas nHkeHepus», «I eHHast HHKEHEPUSD).

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
Oonosioruun

OBomonmonHass Teopusa Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kynue cuiibl 3BoOIMY BUAOB 1o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
pa3MHOXKEHHUS OPraHM3MOB, HACJIEJCTBEHHAas HU3MEHYUMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUHU B POPMUPOBAHUU ECTECTBEHHO-HAYYHOU KapTUHBI MHUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuupl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuew)»,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpPUCIIOCOOJEHUM y pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxoaku Y. [lapBunay, «DopMbl 60pbOBI
3a cymectBoBanuey, «llopomasl romybeit», «MHoroodbpasue KylbTypHBIX (OpM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. HapBuny)», «CxeMa COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak sieMeHTapHas eAuHUIA 3BOMOLMU. COBpEMEHHBIE METOJIbI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoecus JIx. Xapnau, B. Baiinb6epra.

OneMeHTapHble (DAKTOPhI (IBMKYIIUME CHUJIBI) JBOMIONMUA. MyTalluOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT ajjiened B momymsiusax.  OddexT
ocHoBatensi. JDpgexm oOymovirounozo copaviuika. CHuUdCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cieocmsus. Ilposenenue s¢pghexma Opetigpa 2cenos 6
bonvuux u  manvix  nonyaayusx.  Murpanuu.  V3omsmus  TTOMYJISIIMIN:
reorpadudaeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pempoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTECTBEHHOT0  OTOOpa:  JBMXKYIIUWA, CTAOWIM3UPYIOIIUNA,  pa3phIBAIOLIUN
(nm3pynTuBHbIii). [lonoBoii oT0Op. BO3HMKHOBEHHE W 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHHME  TPUCHOCOONEHW y  opraHu3smoB.  Apomopdo3bl U
uavoaaanrtanuu. [Ipumepsl npucocoOIeHU y OpraHu3MoB: MOpP(OJIIOTHYECKUE,
¢usnonornyeckue,  OHMOXUMHUYECKHUE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpodBoJtonnu. M3omsiuus — kioueBod ¢akrtop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BHJI000Pa30BaHUS: aJUIOMaTPUYECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIINS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Ponp  3BOmMOnMOHHOM Ouonorud B pa3pabOTKE HAaydHbIX METOOB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JemoHcTpanun

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuupt u cxembl: «MyTalMoHHas W3MEHUYUBOCTBY, «llonmynsironnas
CTpYKTypa Buza», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «/IBuxymimie
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM M JIMCTBEHHUIIBI
naypckon», «[lonyssMOHHbBIE BOJHBI YUCICHHOCTH XUITHUKOB U XKePTB», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX ), «IIpegynpexnaaronias OKpacka AKUBOTHBIX»,
«®usnonornyeckue ananrauuuy, <«llpucnocobieHHOCTh OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupone», «CrnocoOwsl BHmo0OpazoBaHusy, «l eorpaduueckoe BHUI000pa30BaHUE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«ITonumnonsl pacteHui», «KamycTHo-peedHbIil rTuOpumy.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeil ¢ MpUMepaMH pa3IMYHBIX MPUCIIOCOOJICHUN, Yydela MNTHUI[ U 3Beper
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi palora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJHOrO
BUJIA.

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U  HX
OTHOCHUTEJbHAS LIEIIECO00PA3HOCTH.

JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPHIO».

Tema 3. MakpodBoroLMs U €€ pe3yJibTaThl

Meronpl  HM3ydeHUs  MaKpo3BOMOLMH. [laneoHTonormueckue  MeTOJbI
u3ydeHus: dBomouuu. IlepexogHsie (GopmMbl U QUIOrEHETUYECKHE  PSIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepUKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emiau. Buisi-
SHJEMUKH U PEJIUKTBHIL.



OMOpHOSIOTUYECKHE U CPABHUTEILHO-MOP(OIOrHYECKUE METOIbl N3y4eHUs
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapaple  opranel M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOIOLMSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBWjia) dBOMOUUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocTs sBomtounu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIHAH.

JleMoHCcTpanuu

IToptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromep, 3. [ ekkeb.

Tabmuubl u cxembl: «OUIOTEHETHUECKUM Psi JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy, — «Punuoduth»,  «CeMmeHHbBIC
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTagud SMOPUOHAIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HAOOpbhl 4YEIOBEKAa M IIMMIAaH3e», «l JaBHbIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUI.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIponcxoxxkaenne U pa3sBuTHE KU3HHU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble MpeACTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['mnore3a NOCTOSSHHOTO CaM03apOKICHU )KU3HU U €€ onpoBepxkeHue onbitamMu O.
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Iporcxoxaenne >ku3Hu U aCTpOOHOIIOTHS.

OcHOBHBIE ATaIlbl HEOpPraHU4YECKOU SBOJIOLIHH. [InanerapHas
(reosoruyeckas) SBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIH CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBatnas rumoreza A. .
Onapuna, runore3a nepBuaHoro OymnboHa J[x. XomnaeiiHa, reHeTUYECKasi TUIoTe3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopus 3emnmn u Meroasl €€ wu3ydeHus. Vckomaemble OpPraHUYECKHE
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
TE€OXPOHOJIOTHS. [ €0OXpOHOIOrHYeCcKas MIKana: 30HbI, 3Pbl, IEPUOBI, STTOXU.



HavanpHble s3Tanbl opraHmyeckod sBomounu. [losiBieHne u 3BoNOIUA
NEPBBIX KJIETOK. DBOJIIOIUS MeTadoiM3Ma. BO3HMKHOBEHHE TMEPBBIX IKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHL.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpycoB. [IpoucxoxJIeHHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl SBONIONUHU BBICIIUX pacTeHuil. OCHOBHBbIE apomMop(do3b
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
PacTECHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xOopaoBbIE )KUBOTHBIE. JKHU3Hb B BO/E. DBOJIOIMUS TTO3BOHOUHBIX.
[Ipoucxoxnaenune ambubuii u pentuwiuil. [IporcxokaeHHe MIICKOMUTAIOMIUX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIU.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U MEpUoJaM: apxeul, MpOoTEepO30u,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTUKa KiIuMara U
reoJIOTHYECKUX mpoleccoB. llosBneHne W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouuioro. IIpuuuHel u
CJIE/ICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6nopaznoodpasusi Ha 3emIie.

CoBpemeHHasi cuctema opranudeckoro mupa. [lpuHnumnsl knaccudukanuu
opranu3mMoB. OCHOBHbBIE CHCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, Y. 1. Meunukos, A. 1.
Omnapun, [x. Xongeln, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuer u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lactepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  ABOJMOIMKW»,  «l €OXpOHOJOrHYeckas  IIKajiay,
«HauvanibHble 3Tanbl OpraHUYECcKol HBOIONMNY, «Cxema oOpa3oBaHUSI FYKAPUOT
nyréM cumoOunoreHesza», «Cucrema >KUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOIOPOCIN,
«MHOroknerounsie Bopopocan», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pactenusi», «OpraHbl ILBETKOBBIX pacTeHHil», «(CxeMa pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiue», «KuilieuHONOIOCTHBIEY,
«IInockue 4EepPBUY, «YneHucroHnoruey, «PBIOBI», «3eMHOBOJHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTue )XKU3HU B MPOTEPO3OMCKOMN Ipe», «Pa3BuTHe XKU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KaitHO30MCKOM 3pe», «COBpeMEHHAast CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HAaCEKOMBIX, BJIaXXHBIE MpPeNapaThl ) KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIUA OKaMEHEJIOCTEM, IMOJE3HbIX HCKOIMAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu no n3ydennio abMOreHHOTO CUHTE3a OPTraHUYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «J/I3ydeHue W oOmMCaHHWE HMCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTIIEIIOBY.

IIpakTuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJJ0BEeKAa — AaHTPOIIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruU. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHUsl. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

Cx0/ACTBO YeNnOBEKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0r0-OMOXUMHUICCKHE,
noBefeHyeckre. OTINYMS YENOBEKa OT KMUBOTHBIX. [IpAMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CUCTEMBI.

JBrkyiue cuiibl (pakTopbl) aHTPOIOreHe3a: OMOJIOTMYECKHEe, COLMATIBbHBIE.
CooTHotieHre OMOIOTUYECKUX U COIIMATTBHBIX (PaKTOPOB B AHTPOTIOTCHESE.

OcHoBHBIE CcTaIuMU aHTpororene3a. PaHHue dYenoBekoOOpa3Hble 00E3bsIHbBI
(MPOKOHCYJIBI) ¥ PAHHUE MOHTU/IbI — OOIIKE MPEIKHA YET0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
V3TOTOBJICHUSL OpYAUU Tpynaa. YenoBek NpAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOACH
3a  mnpeaenasl  Adpuku. YenmoBek redaenbOeprckuii  — oOmMM  MpPEoK
HEAaHIEPTAIBCKOr0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HEaHIEepTAIbCKUI
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKMM YEJIOBEK, OCBOEHHME KOHTHHEHTOB 3a Tmpenenamu AQpuku.
[TaneoreneTnka u najaeoreH OMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yesioBeka. MyTallMoHHbBIN mporiecc W nonuMop@usM. [lomynsiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pachkl. Ilonatne o pace. bompmme pacel: eBporeouaHas
(eBpasuiickasi),  aBCTpajO-HerpoujHas  (SKBaTOpHalibHas),  MOHTOJOUIHAS
(a3maTcko-aMepHKaHCKas). BpeMss M ImyTu pacceneHus 4esloBeKa IO IIIaHETe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[Iprcrnoco0IeHHOCTh 4YeNoBeKa K Pa3HbIM YCIOBUSIM OKpY’Kaloulel cpeabl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(U3NOTIOTHIO YeNTOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTHS W MAJCOAHTPOIOJIOTHS
YEJIOBEYECKUX MNOMYJsIuui. buoconuanbHble MCCIEIOBaHUS MPUPOIBI YEIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[loprpersr: Y. lapsun, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumos.

Tabmuubl u cxembl: «MeToJpl aHTPOMOIOTUNY», «I 0JIOBHOW MO3T 4eNlOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOIKOLUOHHOE
IpPEBO  4YEJOBEKa», «ABcTpasonutexk», «YemnoBek  ymenslit», «Yenosek
PAMOXOAAIINNY, «/[eHncoBckuil uenoBek» «Heannepranbubn, «KpoMaHbOHIIBDY,
«IIpeakun yenoBekay, «ITarbl 3BOJIIOLIMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB  MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MudonornyeckuMu U OUONEHCKUMH CIOKETaMHM TPOUCXOXKJICHUS YEeNIOBEKa,
¢doTorpapun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOEIb
yeperna 4ejJoBeKa M 4Yepena IIMMIAaH3e, MOJENIb KHUCTH YelIOBEKa W KHUCTH
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.

JlabopaTtopHas pabGora «V3ydeHne OCOOEHHOCTEH CTpOEHUs CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTalui YEJI0BEKAY.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxxeHue U pa3Butue 3konioruu B Tpyaax A. ['ymGompara, K. @. Pynbe,
H. A. CesepiuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9K0J0ruM. CBSI3b SKOJOTMH C IPYTUMU HayKaMHU.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPUHT
OKpY>KaIOIIel Cpe/ibl: JIOKAJIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
JKOJIOTUYECKOU KYJIBTYPBI U DKOJIOTMYECKOW IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel 1 cxemsbl: «Pa3znensl skodorumy, «MeTtoasl sKoaorum», «Cxema
MOHHTOPHUHIA OKPYXKAIOIIEN CPENbD).

JlaGoparopHas pabora «3yuenue METOJIOB 3KOJIOTUYECKHUX
HUCCJICTOBAHUN.

Tema 7. Opranusmsl U cpeaa 00UTaHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerctBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHIECKHE, OMOTHIECKUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux ¢akropon. IIpaBuno munumyma (K.
Mmnpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

AlGuotnueckue (aktopel. CBeT Kak dKojorudeckuir Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHMl M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak skomormueckuii Qaxtop. Ilpucmocobnenus pacteHuil K
noJiIepKaHuo BoAgHoro Oananca. Knaccudukanusi pacTeHUH MO OTHOLIEHHUIO K
Bozie. [Ipucnoco6iennst >kMBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, IMMOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHOpPraHu3dMeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTU cpell OOMTaHUus OpraHu3MoB. IIpucnocoOieHuss OpraHu3MoB K
KW3HU B Pa3HBIX CpEaXx.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
roguyHbie puTMbl. [IprCcoCcOOJEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
XKuznenusie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopBI. Buner OMOTUYECKMX  B3aUMOJCUCTBHIL:
KOHKYpPEHIUSI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, koomeparus,
MyTyaiau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKMX B3aUMOACMCTBUM [JIs1 CYIIECTBOBAHHUS OPraHuU3MOB B cCpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«IKOJOrM4eCKUE TPYIIIbl )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE adanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kusznennole  ¢opMbl  pacteHHil», <«KusHeHHBIE  (QOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA IIUPOKOJIMCTBEHHOTO JEcay, « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
MUATaHUS», «XumHu4decTBo», «llapasutmzm», «Konkypermus», «CumOno3»,
«Kommencanmmszmy.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOJMIOOUBBIX,
TEHENNOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE pacT€HUs, repO0apuu U KOJUIEKIIUU TEIUIONI0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIMUXCS K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapud M KOJUJIGKIMU PAaCTeHUM W JKUBOTHBIX, OOJaJalolIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHUM >KU3HU, TepOapuu U
KOJUICKIIUU PACTEHUI M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OpPM, KOJUICKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOACHCTBUSIX.

JlabopaTtopnas pabora «BblsBiIeHUE MPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopHas pabora «BblsBiIeHUE MPUCTIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHass paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPaKTEPUCTHKU  MOMYJSALHUU. [lomynsauust ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbI
nomysiquid. OCHOBHBIE IOKA3aTENM IONYJSILUU: YHUCIEHHOCTb, IUIOTHOCT,



BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JInHaMuKa TOMYJSIUU U €€ peryisiuus. bUOTHYeCKUi MOTEHUUANT MOMYJISALHH.
MopaenupoBanue TMHaMUKH nonyisiiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KoMOTMYECKOW Hwuiie Buja. MectooOutanue. MHoromepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [loTeHnnanbHas U peasii30BaHHAS] HUIIU.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUrpalMid >KUBOTHBIX. buosorudeckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

[Toprper: k. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasanuu», «Bo3pacTHple  nupaMubl
nonyysanuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJM  pa3IM4HbIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHassi  pabora  «llpucrmocoOneHus ceMsH  pacTeHHMH K
PacCEIEHUION.

Tema 9. Jkos10rus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. Ix. Tencnu). DyHKUHMOHAIBHbBIC
OJIOKH OpraHuM3MOB B DKOCHUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cerd. AOuoruyeckue OJIOKU
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  mpomyKius.
DKOJIOTUYECKHUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykueccuu. KimnmakcHoe coobuiectBo. buopaznoodpasue v mojiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemvl MyHOp, 1eco8, cmenell, nyCmbitb.

AHTpPOIIOTEHHBIC JIKOCHUCTEMBI. ATpO3IKOCHCTeMa. ATrporieHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI ypOo3kocucTeM. [ oposckast
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
sKkocucTemax. Ponb Kackaoumozo sghghexma u 6ud08-30upuxamopos (Kirouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CcyOOpP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHCTEM.

JleMOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuprt wu cxembl:  «CTpykTypa — OumoneHo3a»,  «JKocHcTeMa

IIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jiecay, «DyHKIMOHATbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenn nutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKass TMpaMHia YUCEID,
«IKonoruueckasi nmupamua OMOMacChl», «IKOJIOTUUYECKAsT TUpaMUa dHEPTUNY,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
nokapay, «JKocucTemMa o03epa», «ArporeHo3», «KpyroBopoT BemECTB U TMOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUICKITNN HACEKOMBIX, Yydelia MTUIl U
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypooIKOCHCTEMBD.

JlabopaTtopHas pabora «l3ydenune pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OMoOreoieHos (B ayOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUs B arpodKOCHUCTeMy (Ha MOjie WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buochepa — oOmermmanerapHas o00o0jg04ka 3eMiiM, TAE€ CYIIECTBYET WU
CyIIIECTBOBAJA XU3Hb. PazBuTHe mpejcTaBieHuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu duochepst u e€ coctan. Kupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXUMHYECKUE LUKIIbI (Yriepoaa, a3oTa). PUTMUYHOCTD SIBICHHI
B Onocdepe.

3oHanbHOCTh OWocheprl. Ilonstue o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYIIH.

CtpykTypa u QYHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTSHITHANIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpersr: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«KpyroBopot yriepoga B mnpupone», «KpyroBopor Kuciaopoja B MPUPOIE»,
«KpyroBopot Boabl B mpuponae», «OcHoBHbIE OMOMBI cymn», «KimMarnueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repdbapuu paCTeHUH pa3HbIX OMOMOB, KOJIICKITUN KUBOTHBIX.

Tema 11. YesioBek U OKpy:KawIias cpeaa

OKOJIOTMYECKHE KPU3HChI M WX NpUYMUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arpszHenue BoO3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kinmara.

AHTpPONIOT€HHOE BO3/ICWCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHILMUIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
borannueckue caqbl U 300JI0rHYECKHE TAPKU.

OCHOBHbBIE MPUHITUIIBI YCTOMYMBOIO PAa3BUTHUSI UYEJIOBEYECTBA U MPUPOJBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €ro BEPOATHBIC MOCIEACTBHUS.

Pa3Butrie METOIOB MOHUTOPHHIA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsl nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCNnOoCcoOHOU dHepeemuke. buonoesuueckoe pasnooodpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu no COCMOSHUIO OMOEeNbHbIX 6U008 u 3Kkocucmem. (OcCHOBbI



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmuubr u  cxembl:  «3arps3HeHue  armochepsl»,  «3arpsi3HEHHUE
ruapoceps», «3arps3HeHue nouBbl», «llapHukoBbiii  3ddekT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeETanpeMETHbIE U TIPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOrPaMMBbI 110 OMOJIOTUU
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe paszeumue BHYTPEHHUX YOCXKIEHUN JHUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHUs, Haauyue  NpPABOCO3HAHUS  DKOJIOTMUYECKOH
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4yeOHOW M BOCIUTATEIBbHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pPa3BUTHsI BHYTPEHHEH MO3WIMU JIMYHOCTH, NaTpUOTHU3MA U
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JImdHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHoro mnpenmera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIECTBA, pPaCIIUPEHUE KUZHEHHOIO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMN 00YHAIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOT0 O0IIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)K€HUE
3aKOHA U MPaBONOPAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3/aHUHU
y4eOHBIX TPOCKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOSKJICHUSMH, KYJbTYPHBIMU LIEHHOCTSIMHU U
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMaHUTApPHOH 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuoi, ropmoctm 3a cBOM Kpaul, c¢BO PoanHy, CBOM A3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsh ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KA4€CTBA TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOXKAIOIIUX 370POBBIO M JKU3HHU JIIOJICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIbHOCTH TEXHOJIOTMYECKOW M COLHUAIBHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACITEIIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIC )KM3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHNE YPOBHS OKOJOTHYECKOW KYyJNbTYPBI: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU HU3YYEHHH OUOJIOTHUU
3HaHWS W YMEHHUS TPU pPEIICHUH TMPOoOJeM, CBS3aHHBIX C PaIllHOHAIBLHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENpPUATHE JEHCTBUN, NPHHOCAIIUX Bped  OKPYKaoIIeH
PUPOTHON Cpele, YMEHHE IMPOTHO3HPOBATh HEOIArOMPHITHBIC SKOJOTHUYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMHU B ITO3HABATEIBbHOM, KOMMYHHUKAaTUBHOW M COLMAJIbHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMHU U TIO3HAHUS MUDA;

NOHUMaHHE creuu(UK OUOJIOTMM KaK HayKHd, OCO3HaHHs €€ poju B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXPaHEHMs IPUPOTHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJI0BeUEeCTBa, MOMCKA MyTel BbIX0/a U3 TNI00aJIbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNUS OOILIEH KyJIbTYypbl, €CTECTBEHHO-Hay4HOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHaluu3a |
OOBSICHEHHUS SABJICHUU OKPYKAIOUIEro MUpa U HNPOUCXOASAIIMX B HEM H3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B peajbHbIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caMm000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHbIE) OOIEHAYYHbIE TMOHSATHSA, OTPaKaIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHNU(PUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPTHUs, SIBICHUE, MPOLECC,
cUCTeMa, Hay4YHBI (DaKT, MPUHIINI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIe/IOBaHUE,  HAONIOJIEHUWEe, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyTrue);
YHUBEpCANbHbIE y4eOHble JeWcTBUA (MO3HABaTeJIbHBIC, KOMMYHHKATHBHBIC,
PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTM M COLHMAIBHON KOMIETEHUHUH OOYydJaromuxcsi; CHOCOOHOCTD
oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHWs U yHUBEpCalbHbIE y4eOHBbIE JCHCTBUA B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesynaprare wu3yueHuss OHMONOTMM HA YPOBHE CpEIHEro OOMIEro
oOpa3oBaHus y oOydvaromerocs Oyayr chopMHpoBaHbl IO3HABATEJIbHbIE
YHHUBEpPCAJIbHbIC YU€OHBIE JIEUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JICUCTBUSI, PETYJIATUBHBIE YHUBEpCAIbHbIE YueOHBIE JCHCTBHUS, COBMECTHas
JeSITeNIbHOCTb.

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOrPaMMBbI CPEIHETO OOIIeTo
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBeEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITESILHO  (OpMYJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kilaccu(puKaiuu, 0000IIeHUs ), PACKPBIBATH CMBICI
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

OTpeNeNsATh IENN JeATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU UX
JTOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAaThl IEATEILHOCTHU C MOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTh CXeMHO-MOJIETIbHBIE ~ CpeAcTBa IS peICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAaH PEIICHHs] MPOOJEMbI ¢ YYETOM aHalIM3a HMMEIOMIMXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/JaHUN Y4E€OHBIX U COLIMAIBHBIX MPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M IPAKTHUECKYIO 00JacTu
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uHpopmManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



MH(POPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEACTABIICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAay4YHBIM S3BIK B KayecTBe CpeAcTBa mpu pabote ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJIQJIE€Th  HABbIKAMM  pAaclO3HaBaHUA M 3alIUThl  MHQOpMaIuH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore Wi JAUCKYCCHUU IO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3a/1aBaThb
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUil,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (HOpMYIHUpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh II€JIM  COBMECTHOM  JICSITENbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIMI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyaeHne YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSX W MOCTYNKaxX IO OTHOIIEHUIO K JKUBOW MHPUPOIE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~COCTABJIATh IUIAH pPEUIEHUA MpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B AESTEIBbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTMBBI M aApPryMEHTHl JAPYIMX MPH AaHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pPE3yJIbTAThl OCBOCHUS COACPXKAHUS YYEOHOTO TIpeaMera
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cneruduyeckue i1 ONOJIOTUY HAYIHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHUI 110
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4eHHsl.

[IpenmeTHBIC pe3ysbTaThl OCBOSHUS ydeOHoro mpenmera «buonorus» B 10
KJacce NOIKHbI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M poJM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
PUPOIOTIOJIB30BAaHUS, O BKJIAJIE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B PA3BUTHE
OMoJorny;

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U pPa3BUTHE), OHMOJIOTHYECKUE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0Opa3usi ¥ MPOUCXOXKJCHHUS  KYJIbTYpPHBIX  pPAacTE€HUM),  3aKOHBI
(enHOOOpPA3usl MOTOMKOB MEPBOTO MOKOJEHUS, PACHICIIICHUSI, YUCTOThl TaMeET,
HE3aBUCUMOr0 HacienoBanusi [. MeHnens, TOMOJOTMYECKUX PSIIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHWE OCHOBHBIMM METOAAaMU HAyYHOTO TO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSX JKHUBBIX OOBEKTOB (ONUCAHHWE, W3MEPEHHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, TpuOOB, pacTEHUI, )KUBOTHBIX M YEIOBEKA, CTPOCHHUS OPTaHOB U CHCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHMS, (DOTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEXAY OpraHOMJIaMU KIETKH M UX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSIMHU, MEXAYy CHUCTEMaMH OpPraHOB M HUX (PYHKUHUAMH, MEXIY 3TalaMu
oOMeHa BEIIEeCTB, dTallaMy KJIETOYHOTO IMKJIA W )KU3HCHHBIX [IMKJIOB OPraHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIEC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCHOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U M@Ky UCCIIEyeMbIMU OMOIIOTMYECKUMU TTPOIIECCAMU U SBICHUSIMU,, JI€1aTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (OpMyIUpYs 1eldb WCCIEAOBAaHUSA, AHAJIM3UPOBATH IOTYYCHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOIoTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyONIMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3ydbTaThl HA  yYCHHYECKHX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymiei mpodeccruoHaaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
NIPOJODKEHUE OMOJIOTHYECKOTO0 O0pa3oBaHMsI B  OpPTraHU3AIMSIX CPEAHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHWM COBPEMEHHOM €CTCCTBECHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONIOJIb30BaHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOLIEHUS K MPUPOJE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/CIICHNs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIATalONIuX OWOJIOTHIECKUX
TEPMUHOB M TOHATHM (B, SKOcHCTeMma, Ouocdepa), OMOIOTHYECKUE TEOPUU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsx W HarpaBlieHHsX 3BoJironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxoxacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OUOJIOTMYECKUX UCCIIECIOBAHUSX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U Pa3phIBAIOIIETO
€CTECTBEHHOT O otbopa, aJIONaTpPUYECKOro u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aWMOCBS3M MEXKAYy TMPOIECCAaMH  DBOJOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTHYECKMX U OMOTHUYECKHX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€ii  OpPraHM3MOB B  COOOILECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISL JI0Ka3aTesIbCTBA POJICTBA OPIaHMU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOIOTHIECKUE 3aaUH, BEISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE paldoThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3bl, NPOBEPATh UX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1EiIb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYUYECHHBIC
pe3yJbTaThI U JIeTaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4e€OHO-HCCIIEIOBATENILCKONH paboTe Mo OHonoruu,
AKOJIOTUM U MEIUIIMHE, TMPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCOOAaX MPeaoTBpaIlCHUs
rI00aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
HPOMBIIIJICHHOCTH, YIIIyOJsTh IO3HABATENbHBIM HMHTEpEC, HampaBiIeHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHMUSL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKU 10
5} Ctpoenue u GyHKIIUU KIETKH 8
6 OOMeEH BeIIeCTB U MPEBpaIlcHUE SHEPTUU B 9 1
KJIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HeHHBIN MUK KIETKN 6 1
9 Crpoenne u (pyHKIUU OPraHU3MOB 17 15
10 Pa3zmHOXEeHME U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
W3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHomorust u CHHTETHYECKasi OMOIOTHS 4
17 PezepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3ysbTaThl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 0.5
DKonorust coo0UIeCTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBbI
10 buocdepa — riobanpHas sKocucTeMa 6
11 YenoBek U OKpysKaromias cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[?al;OBaTeﬂbele
padoThI padoThI pecypent
1 buonorust kak KOMIUIEKCHAsI HAyKa M KaK 1
4acTh COBPEMEHHOTr 0 00IlecTBa
JKuBbIE CUCTEMBI U UX CBOMCTBA 1
YpoBHeBasi OpraHu3aIus KUBbIX CUCTEM
4 Ucropust OTKPBITHS ¥ U3YYCHHS KICTKHU. 1
Kiterounas teopus
MeToabl MOJEKYJIIPHON U KJIETOYHON
ounonoruu. [IpakTueckas padbota
5 «3y4ueHne MeTO10B KJIETOYHON OHOIOTHH 1 05
(xpomarorpadus, snekrpodopes, '
muddepenHnmansHoe HeHTPUPYTHpOBaHNUE,
[TLIP)»
6 XUMHUYECKUN COCTaB KJIETKU 1
7 MuHepaabHbIE BEIIECTBA KJIETKH, UX 1
Ouonoruueckas poib
OpraHuveckre BelecTBa KIETKH — OEeNKH.
3 JlabopaTopHas pabora «OOHapyxeHHE 1 05
OEJIKOB C MOMOIIBIO Ka4eCTBEHHBIX '
peakiuin»
9 CoiicTBa, knaccuukanus u QyHKIHH 1

O€JIKOB




OpFaHI/I‘IGCKI/Ie BC€IICCTBA KICTKHU —

10
YTJIEBOJIBI

11 Oprannyeckue BeIecTBa KIETKH —

JIMTIATBI
Hyxnennossie kucnotsl. JJHK u PHK.

12 JlaGopaTtopHas pabora «/ccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJCIEHHBIX U3 '
KJIETOK pa3JIMYHbIX OPraHU3MOB)

13 Crpoenne u pynkiuu ATO. [pyrue
nykineosuarpudocharer (HTD)

14 CexBenupoBanue [JHK. Meroast
F€HOMHKH, TPAaHCKPUITOMUKH, TPOTEOMUKH

15 MeToabl CTPYKTYpHOM OUOJTIOTHI

16 Tunel knerok. [IpokapuoTnueckas KieTka
CrpoeHne 2ykapuOTH4ECKON KIIETKH.

17 [Ipaktuueckas pabota «3yueHnue cBoicTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBIN anmnapar KJIETKH
OnnomeMOpaHHBIE OPraHOUABI KJIETKH.

19 [IpakTnueckas padota «M3yuenune
JIBY>KEHUSI IUTOIUIA3Mbl B PACTUTEJBHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOM/IbI KIIETKH:

20 MUTOXOHJIPUH, TIacTUAbL. JlabopaTopHas 05
pabota «VccienoBanue niaazMoiusa u '
JIeTIa3MOJIM3a B PACTUTENBbHBIX KIETKaX»

21 HememOpaHHbIe OpraHOUIbI KJIETKH

22 Crpoenue u pyHKIUU sSapa




23

CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlaboparopHas padbora
«M3y4yeHne cTpOoeHUSs KIETOK pa3IHYHbIX
OpPraHu3MOB»

0.5

24

ACCUMWIAIUS U TUCCUMUJISIINS — JIBE
CTOpOHBI MeTabonm3Ma. Turbel ooMeHa
BeniecTB. JlabopaTopHas pabora
«/3ydeHne KaTaIuTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIA3bl I
KaTajasbl)»

25

@epMEHTATUBHBINA XapaKTep PeaKIuil
KJIETOYHOTrO MeTabonm3ma. Jlabopatopras
pabota «/3yueHue pepMEHTaTUBHOT O
pacilerieHrs IepoKcrua BOI0poaa B
PAacTUTEILHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBATOPHI U OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII TUIT 0OMEHA BELIECTB

28

doTocunuTe’

29

Xemocunres. JlabopaTopHas paboTa
«CpaBHeHue mpoleccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Busl OpokeHusl.
JlabopaTopHas pabora «CpaBHEHHUE
IPOLIECCOB OPOXKEHHS U JBIXaHUS

31

AnpoOHBIE OPraHU3MBbI. JTaIbI
SHEPreTUYeCcKoro oomMeHa

32

DHeprust MeMOpPaHHOI 0 I'paJIieHTa
npotoHoB. CunTe3 AT®: padota




npoToHHOU AT®-cruHTa3b1

33 Peakiym MaTpUYHOTO CHHTE3a
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK
35 Tpancnsius u €€ dTansl
36 Konuposanue amuHokucnor. Posb
pubocoM B OrmocuHTE3e Oenka
37 OpraHu3zanys reHoMa y MPOKapHoT U
3YKapuoT
38 MornekyIsipHbIe MEXaHU3MBI IKCIIPECCUU
TCHOB y 9YKapHOT
Bupycbl — BHeKJeTOUHbIE (POPMBI KU3ZHU U
39 obnuratHele mapa3uThl. [IpakTuueckas 05
paborta «Co3nanue Mozelu BUpyca»
40 BupycHbie 3a001eBaHuS Y€I0BEKA,
JKUBOTHBIX, PACTECHUU
41 HanorexHonoruu B 6M0JIOrMU U METULIUHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuunsiii cuates JJHK
Xpomocomel. JlabopaTopHast pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpernapaTax»
45 Jlenenune KIETKH — MHUTO3
Tuns! knetok. Kaprokunes v IUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 05
MHUTO32 B KJICTKaX KOHYHMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIpErapaTax)»
47 Perynsuust )xM3HEHHOr 0 HUKIIA KJIETOK




48

OpraHusm Kak eIHHOE 1E10€

Tkanu pactenuii. JlaboparopHas pabora

49 . - 0.5
«M3ydeHne TKaHel pacTeHU»
TxaHu )KMBOTHBIX U YEIIOBEKA.

50 JlabopaTtopHas pabota «/3yueHue TKkaHeH 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoB. JlabopaTopHas

51 pabora «/3ydueHre OpraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omopa Tena opraHu3MoB

53 JIBUKEeHHE OPraHu3MOB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX )KUBOTHBIX.
[MummeBapuTenbpHas cuCTEMa YeloBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue TO3BOHOYHBIX JKUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BeliecTB y OpraHM3MOB

59 KpoBeHocHast cuctema mo3BOHOYHBIX
KUBOTHBIX M YEIOBEKa

60 Brinenenue y opraHu3mMoB

61 3ammTa y OpraHu3MoB

62 NMMmyHHas cucTeMa 4enoBeka

63 PaznapaxuMocTh 1 perysius y
OpraHu3MOB

64 I'ymopanbHast perysus ¥ SHIOKPHHHAS

CHUCTEMA )KUBOTHBIX U YCIIOBCKa




65

DopMbl pa3MHOKEHHSI OPraHU3MOB

66

ITonoBoe pazMHOXKEHNE

67

Meiios

68

I'amerorene3. O6pazoBaHue U pa3BUTHE
MOJIOBHIX KJIeTOK. JlabopaTopHast paboTta
«/3ydeHme cTpoeHHUs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpErapaTax»

0.5

69

WNHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3a1<nazu<a OpraHoB U TKaHEeH u3
3apOJbIIICBLIX JIMCTKOB

71

Poctn Pa3BUTUC )KMBOTHBIX.
JlabopaTopHas pabora «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3zMHOX€eHME U Pa3BUTHE PACTEHUN.
JlaGopaTtopHas pabora «CTpoeHHE OpraHOB
Pa3sMHOXEHHS BBICIIMX PACTEHUI»

05

73

I/ICTOpI/ISI CTAHOBJICHUS U PA3BUTHUA
TCHCTHUKU KaK HaAyKN

74

OCHOBHBIE MTOHSTHS U CHMBOJIbI T€HETHKH.
JlabopaTopHas pabora «/[po3oduna kak
00BEKT T'eHETUYECKUX UCCIICIOBAHMII

0.5

75

3aKOHOMEPHOCTHU HACIIeIOBAHUS
npu3HakoB. MoHOrudpuaHoe
ckpemuBanue. [Ipaktnyeckas pabora
"N3y4yeHue pe3ybTaTOB MOHOTHOPUIHOTO
CKpeluBaHus y 1po30huisr”

0.5




[utonoruueckrne 0CHOBBI MOHOTUOPHIHOTO

76 1
CKpEIUBaHUS
77 Anammsupyroniee ckpenuBanue. Hemosmoe 1
JTOMUHUPOBAHHE
JluruOpuaHoe CKpenuBaHue.
78 [IpakTnueckas padota «M3yuenune 1 05
pe3yJIbTaTOB TUTHOPHIHOTO CKPEIMBAHUS '
y Ap030(uis»
79 [{uTonorudeckre OCHOBBI TUTHOPUIAHOTO 1
CKpEIIUBaHUs
80 CuerieHHOE HaclIe0BaHUE MTPH3HAKOB 1
81 XpoMOCOMHas TEOpHsI HACIIEICTBEHHOCTH 1
82 I'eneruka nmosna 1
83 T'e”HoTHIl KaK LEI0CTHAA CUCTEMA 1
84 ['eneTnueckuii KOHTPOJIb PA3BUTHS 1
paCTEeHHUM, )KUBOTHBIX M YEIIOBEKA
85 H3MeHunBOCTH IpU3HAKOB. Buabl 1
W3MEHYMBOCTH
86 MonudukanroHHast U3MEHYUBOCTb 1
BapuauuoHHbIN psa M BapUallMOHHAA
kpuBas. JlabopatopHas pabora
87 «HccnenoBanue 3akoHOMepHOCTEH 1 05
MOIU(GUKAMOHHON N3MEHYHBOCTH. '
[TocTpoenune BapualiMOHHOTO psiia U
BapUaLIMOHHON KPUBOW
88 l'eHoTHIIMYECKAs N3MEHUYUBOCTb. 1
KomOuHaTHBHASI N3MEHYUBOCTD
89 MyTanmoHHast U3MEHYUBOCTb. 1 0.5




[IpakTueckas pabora «MyTtanuu y
npo30(uiIbl (Ha TOTOBBIX
MHUKpOMpenaparax)»

90

3aKOHOMEPHOCTH MYTAallMOHHOT' O ITpOIecca.
OnureHeTuka v 3MUTreHOMUKa

91

I'eneruka yenoseka. [IpakTnueckas pabora
«CocTaBieHHEe U aHAJIN3 POIOCIOBHON»

05

92

Mertonansl MEIUIIMHCKON T€HETUKN

93

3Ha‘I€HI/Ie MGHHHHHCKOﬁ TCHCTUKH B
Hpe):[OTBpaH_IeHI/II/I " JICHCHUHU I'CHCTUYCCKUX
3a00JIEBAaHUI YEIIOBEKA

94

OCHOBHBI€ ITOHATHS CENIEKLIUH.
JlabopaTopHas padora «3y4ueHue COpToB
KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAIITHUX
YKABOTHBIX)

0.5

95

MeTozb! CeneKIIMOHHON paboThI.
JlabopaTopHas pabora «3yueHrne METOI0B
CEIIEKIIMH PACTECHHI»

0.5

96

JlocTrxkeHusl CeNIeKIUU paCTEHUN U
KUBOTHBIX. [IpakTHueckas pabota
«ITpuBuBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue 1 UCI0Ib30BaHHE
TEHETHYECKUX PECYpCOB

98

brotexHoorus kak Hayka ¥ OTpaciib
npousBocTBa. [IpakTuueckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHbIE HaPaBJIECHUSI CUHTETUY €CKOM
OUOJIOTUH




100 XpoMOCOMHas ¥ T€HHasi HH)KEH epUsl

101 Menuinnackue OMOTEXHOIOT U 1
Pe3epsnblii ypok. [IoBTOpenue,
102 . 1
0000111eH1Ee, CHCTEMATH3aIIU 3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOIT'PAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara udposbie
W/ Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue iyqefmﬂ sﬁg)al;onaTeanme
padoThI padoThI pecypesI
1 OBomonnoHHas Teopust U. Jlapsuna 1
5 JBrxKyiye criibl S3BOJOLMU BUAOB 1o Y. 1
HapBuny
3 Bbopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UICKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHUE CUHTETUUECKON TEOPUHU 1
HBOJIIOLIUU
5 DraIbl 3BOJIIOLIMOHHOIO IIpoliecca: 1
MHUKPOAIBOJIIOIHUS U MaKPOIBOJIIOIUS
5 [Tomynsitust — syIeMEHTapHast eUHUTIA 1
HBOJTIOIIHU
3aKOH reHeTHYecKoro paBHoBecHs JIxk.
7 Xapau, B. Baiin6epra. JlaboparopHras 1 05
paboTa «BbIsBIEHHE U3MEHYUBOCTU Y '
ocobeli OTHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOIII 1
9 DddexTt ocHOBaTes. DPdekT 1
OyTBLIIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3000uu MOy JIALAN: 1
reorpaduyieckas, OMoJoruyeckas
11 EcTtecTBeHHBIN 0TOOp — HaNpaBIISIONIMMA 1
(bakxTop IBOIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIIOIUH.
JlabopaTopnas pabora «3ydenue
apoMop(030B ¥ UIUOAAANITAIINH Y
paCTeHI/Iﬁ " ) KUBOTHBIX)»

0.5

14

[Tpumepsl mpucnoco0aeHui y OpraHu3MOB:

Mopdororuyeckue, PU3noIOru4ecKue,
OMOXMMHYECKHE, IIOBEACHY ECKHC.
JlaGoparopHas padorta «IIpucnocobsenus
OpPraHKU3MOB U UX OTHOCHUTEJIbHAS
1eIeCO00Pa3HOCTHY

0.5

15

Bun, ero xputrepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHEHHE BUIOB
10 MOP(OITOrHIEeCKOMY KPUTEPUIO)

0.5

16

CrpykTypa BHIa

17

BunoobpazoBaHue kak pe3ynbTaT
MHUKPOIBOJTIOIIUN

18

CBs3b MHKPOSBOJIOLIUA U SITUACMHUOJIOT U

19

MaKpO3BOJ'II-OHI/IH. ITaneoHToMOrNYECKUE
MCTOAbI U3YUYCHUS 3BOJIIOIUHN

20

buoreorpadguueckue MeToabl U3ydeHUs
ABOJIIOLIUU

21

OMOpHOIOrHYecKre U CPaBHUTEIBHO-
MOP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIOLIMHU

22

MonekynspHO-TeHETHYECKuE,
OMOXMMHUYECKHE U MAaTEMaTUYECKHE




MCTOAbI U3YYCHUA 3BOJIIOLIUA

23 OO01Ke 3aKOHOMEPHOCTH IBOJTFOIIUN

24 AnantuBHas paauanus. HepaBHOMepHOCTH
TEMIIOB HBOJIOIUHU

95 Hay4nple THIIOTE3BI TPOUCX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHble MPEACTABICHUS O 3apOXKICHUI
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
ABOJIIOIIUHU

28 ['mmoTe3bl 3apoXkKIEHUS KUZHU
Ucropus 3eMnu 1 METOJIbI €€ N3ydeHHUSI.

29 JlaGopaTopHas pabora «M3yueHue u 05
OMMCAHNE UCKOMAEMBbIX OCTATKOB APEBHUX '
OpPraHU3MOB»

30 HauanbHble 3Tansl opraHnyecKon
IBOJTIOIIUHT

31 OBOIONUS 3YKapHOT
OCHOBHBIE 3TaITbl YBOJIIOITUU

39 pactutenbHOro Mupa. Ilpaktuueckas 05
pabora «M3ydeHune ocobeHHOCTEH '
CTPOEHUS PACTEHUH Pa3HBIX OTIEIIOBY»

33 OCHOBHBIE 3TaIlbl HBOJIOLUHU )KUBOTHOT'O
Mupa
OBomonus )KUBOTHBIX. [IpakTHueckas

34 pabota «M3yuenne ocobeHHOCTEN 0.5
CTPOEHUSI TT03BOHOYHBIX KHBOTHBIX )

35 Pa3BuTue xu3HU Ha 3emie 1o 3paM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKUC

36 KPHU3HUCHI TTPOIIIIOTO

37 CoBpeMEeHHBII 3K0JIOrMYeCKU KPU3HC, ET0
0COOEHHOCTH

38 CoBpeMeHHasi CHCTeMa OPraHHYECKOTo
MIPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECCKHE TPYIIIIBI
OpPraHu3MOB

40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3Butue npencraBieHuil 0
MIPOMCXOXKJICHUH YeTIOBeKa
Mecto yenoBeka B cucTeMe
opranuyeckoro mupa. Jlaboparopnas

42 pabota «3yuenune ocobeHHOCTEH 0.5
CTPOCHHUS CKelleTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOX 0K ICHHEM»

43 JIBroKyIMe Cuibl aHTPOIIOreHe3a

44 CooTtHolieHrue OMOOTUYECKUX U
COIMAJILHBIX (PAaKTOPOB B aHTPOIIOT CHE3E

45 OCHOBHBbIE CTaIUU AaHTPOIIOT€HEe3a

46 [TaneoreneTuka u majieoreHoOMHKa

47 DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKA
UYenoseueckue packl. [Ipaktudeckas

48 pabota «3ydeHre 3KOIOTHUESCKIX 0.5
aJlanTanuii 4eJoBeKa

49 MeX I CITUTUTMHAPHBIE METOIBI

AHTPOIOJIOTUU




50 3apokIeHHe U Pa3BUTHE IKOJIOTHHU 1
MeTtonb! 3kosioruu. JlaboparopHas pabora

51 «M3ydeHne MeTo0B 3KOJIOTHYECKUX 1 0.5
WCCIIEIOBAHUI»

59 3HayeHHE SKOJIOTNYECKUX 3HAHUHN TSt 1
YeJIoBeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiorndeckuit gpaxrop. JlabopatopHas 1 05
paboTta «BpIsiBIeHHE TpUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuoruueckue Gaktopsl. TemmepaTypa
KaK 9KOJIOrHuecKuid haktop.

55 JlaGopaTopHast pabora «BpisiBIieHHE 1 05
MPUCIIOCOOJIEHUH OPraHU3MOB K BIHUSHUIO
TEMIIEPATYpPhD)
Abuornueckue GpakTopsl. BiaxxHOCTh Kak

56 sKkonorunyeckuit pakrop. Jlabopatopras 1 05
paboTa « AHATOMHYECKHE 0COOCHHOCTH '
pacTeHHii U3 Pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OUTaHUST OPTaHU3MOB 1

58 buonoruueckue puTMeI 1

59 JKuznenusie GopmMbl OPraHru3MoB 1

60 buotnueckue paxTopsl 1
3HaueHne OMOTHYECKUX B3aUMOEH CTBUH

61 JUUISL CYIIIECTBOBAHUS OPraHU3MOB B Cpeie 1
oOuTaHus

62 DKOJOrMuecKrue XapakTepruCTUKU 1




nonyJjaanuu

OCHOBHBIE IIOKa3aTEIN MMOIYJIAIUM:

63 YUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTeI MOMYJISAINAN:

64 POXKIaEMOCTbh, TPHPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKosornyeckasi CTpyKTypa HOMyJIsIUU

66 JluHamuKa nonyJsiuu U e€ perysanus

67 KpuBsie pocTa UNCICHHOCTH MOMYJISIIH.
KpuBbie BEKUBaHUS
DKoJIOrnYecKasl HUIA BUJA.

68 JlabopaTopnas pabora «IIpucmocobnenns 0.5
CEMSIH PACTEHHH K PaCCEICHUIO

69 Bun kak cucrema nomyssinui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTPAIIH
KHUBOTHBIX

71 Coo0miecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa KaK OTKPBITasi CHCTEMa

73 KpyroBopor BemiecTB ¥ MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE MTOKa3aTeNN 3KOCH CTEMBI

75 DKOJIOrMuecKre NUpaMu/ibl

76 W3meHeHust coo0111eCTB — CYKIIECCUU

77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

78 [Ipuponnbie 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJP, JIECOB, CTEIEH, IIyCTHIHb

79 AHTpPONOreHHbIE SKOCHCTEMBI

80 Yp6oskocucrtemsr. [Ipaktuueckas pabora 05
«V3ydenue u onrcanue ypoo3KOCUCTEMBI» '
3akoHOMEpHOCTU (hopMUpOBaHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUN

87 Pa3HBIX THIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, TOIMYJISIIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapras o0onmouka
3emin

84 VYuenne B. Y. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS
ouocdepbl

86 KpyroBopotsI BemiecTs u
OMOreOXMMUYECKHE ITHKIIBI

87 3oHanbHOCTB Ouocdepbl. OCHOBHBIE
OMOMBI CYyILIH

88 YcToitunBocTh 6MoCcheps

89 DKOJIOrMYecKrue KPU3UChl U UX TPHUIUHBI

90 BoszeiicTBue uenoBeka Ha Ouochepy

01 AHTpOIIOreHHOE BO3/ICHCTBHUE HA
pacTUTEIIbHBIN U KUBOTHBIA MUP

92 OxpaHa npupozs!

93 OCHOBHbBIE IPUHIUIIBI YCTONYUBOTO




Pa3BUTUSA YCIIOBCUCCTBA U ITPUPOABI

PanronanbHOE NprUpoI010JIb30BaHUE U

94 coXpaHEHHEe OMOJIOTUUECKOT 0 1
pa3zHooOpa3zus 3eMiu

95 Q§o6meHHe 1o Teme «MHUKpPOIBOMIOIUS U 1
e€ pe3ybTaTh»

96 Q§o6meHHe 1o TeMe «MaKpOo3BOJIIOIHS U 1
e€ pe3yJIbTaThl»

97 O6061menue no teme «IIpoucxoxnenue u 1
pa3BUTHE KU3HU HA 3eMIIE»

08 O606mmenue no teme «I[Ipoucxoxnenue 1
YeJI0BeKa — aHTPOIIOTEHE3»

99 O60061eHue o TeMe «IKOJIOrUs — HayKa o 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6o6menue mo Teme «OpraHu3Mel U cpena 1
oOuTaHUs»

101 O6o6meHPIe o TeMe «IKOJIOTUsI BUJIOB U 1
TIOITY JISIITHIA»

102 O6o006menue o reme «bruocdepa — 1
rJ100aIbHAst 9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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