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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo y4yebHomy mpenmery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepanumy,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIACChl) SIBISIETCSI OJJHUM W3 KOMIIOHEHTOB TpeAMETHON obnactu «EcTecTBEeHHO-
HayuyHble mpenMerb». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIC
y4eOHbIe MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJIIOTCS CIIOCOOOM
muddepenmanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
MPU3BaHBl 0OECIEYHUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM, 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
3aa4, CBA3aHHBIX C MpodopueHTanueil OO0y4JaloUMXcss M CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM OOJIaCTH HAyYHOTO 3HAHWsA, CBSI3aHHOTO C OMooruei,
MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMYy mpeaMery "buonorusa" na€r mpencTraBleHHE O
e W 3ajadax u3ydeHus: ydeOHoro mpeamera «buonorus» Ha yriayOonéHHOM
YpOBHE, onpeensieT 00s3aTenbHoe (MHBApUAHTHOE) MIPEIMETHOE COIEpKaHKE, €ro
CTPYKTYpPHpOBaHHE TO paszjaeiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHyeT TIOCIEI0BATeILHOCTh M3YYCHHUS YYEOHOTO Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Tporiecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo Ouosoruu
pealii30BaH MPUHLUIN NPEEeMCTBEHHOCTH C H3yYEHHEM OHOJIOTMU Ha YPOBHE
OCHOBHOrO0  00miero oOpa3oBaHusi, Omnarojaps 4YeMmMy MPOCMATPUBACTCS
HAIpaBJIE€HHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOrMYECKUX  3HaHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, TMPEACTaBICHUI O 370pOBOM 00pa3e >KU3HU, Ha
BOCIUTaHUE OEpEeKHOr0 OTHOIICHUS K OKpYyXarouled mnpuponHou cpene. B
mporpaMme 1o OHONIOTHM Tak)Ke MOKa3aHbl BO3MOKHOCTH Y4e€OHOTrO MpeaMera
«buonorusiy B peamuzauun TpedboBanuit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
(GbOpMHUpPOBAaHUU  OCHOBHBIX BHJIOB Yy4COHO-TIO3HABATCILHOW  JIEATEIHLHOCTH
Oo0y4aroUmMxcs MO OCBOCHMIO COJAEpXaHHUS OUOJIOrMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpenHero o0iiero oOpa3zoBaHUs
3aBepiaeT OWoJIoTHYecKoe O0Opa3oBaHME B IIIKOJIE H OPUECHTUPOBAH Ha



pacliupeHre U yriyOJieHue 3HaHuW 0OydaroluXcsi O JKMBOM IPUPOJE, OCHOBAaX
MOJIEKYJIIPDHOW M KJIETOYHOH OHOJOrMH, 3MOpPUOJIOTMM U OHOJIOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOJIOLIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHUEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TOCIEAYIOUIEMY MOTYYCHUIO
Ouonormyeckoro  oOpa3oBaHHMsT B  By3aX W OpraHM3alMsIX  CPEIHETO
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHusl COCTaBISAET CUCTEMA
OMONOTMYeCKUX  3HAaHWH, TONYYEHHBIX TPH HW3YYCHUU  OOYyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AeNOB OMOJIOTUM HA YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciiupeHbl W yriayOneHbl OWOJIOTMYECKHE 3HAaHUS O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIbHO BKJIOYEHBI OMOJIOrMUECKHUE CBEAEHUS IPUKIIAIHOIO U ITOMCKOBOTO
XapakTepa, KOTOphle MOXKHO HCMOJIb30BaTh KaK OPUEHTHUPHI IJsl MOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOIMYECKUX 3HAHWM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
($u3HUKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIM TMOAXOAbI K H3Y4YECHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM pPa3HOTO YpOBHS OpraHU3aIliy, YBOJIOINN OpraHMYeCKOro Mupa Ha 3emiie,
COXpaHEHHUsi OHMOJOrMuecKkoro pasHooOpasusi I1uiaHetel. Tak, B 10 kiacce
U3Yy4aloTCsS OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OWOIOruu, SMOpPUOJIOTHH U
OMoNOrUM Pa3BUTHUS, TEHETUKW M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJIOTUY, AKTYATM3UPYIOTCS 3HAHUA OOYyYaIoOImUXCs 1O OOTaHUKE, 300JI0THH,
aHaromuu, Qusnonoruu uyenoBeka. B 11 kmacce wu3ydaroTcsi 3BOMIOLIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buomorus» mpus3BaH = 00ECHEUUTh  OCBOCHHUE
00y4aroUMMuUCs OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UJEH, IPUHILUIIOB U IIPABUJI,
JeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOrOOOpa3ud U OCOOEHHOCTSX KIETKH, OpPraHu3Ma, MOy,
OMOIIeHO03a, SKOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
WCCIICZIOBAHMSIX B OMOJIOTHH, MPUKIATHBIX aClIeKTaX OMOJOrHuecKuX 3HaHui. Jlis
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTEIHbHBIM 00BEMOM TEOPETHUECKOTO MaTepualia B COACPIKaHUH MPOTPaMMBbI
1o OMOJIOTUHU TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIEHUS U Pa3BUTHUS
TOM WM MHOW o0nacth OWOJNOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B PEIICHHE BAKHEHIIIMX OMOIOTUYECKUX U SKOJIOTHUECKHUX 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 (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOJOIKEHUST OMOJIOTHUECKOT0 00pa30BaHUA.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaEHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHUYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSAX, KOHLEMILMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBUJIaX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUU, MHOT000pa3ud U OCOOEHHOCTAX OHMOJOTMYECKHUX CHCTeM (KJIETKa,
OpraHu3M, MONyJisilus, B, OMOreoleHos3, ouocdepa); 0 BELAAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX HCCIIEJOBAaHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OOY4YaloIMUXCs C METOJlaMHU TIO3HAHUSI >KUBOU TMPUPOIIBI:
MCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYIsipHOW U
KJIETOYHOM OMOJIOTMH, SMOPHOJIOrMM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeNIeKLUH, OWOTEXHOJIOTMM W CHHTETUYECKOW OWOJIOTHH, MaJIeOHTOJOIUH,
9KOJOTMH);  METOAAaMH  CAMOCTOSITEIBHOIO  IPOBEJAEHUS  OMOJIOTMYECKHX
UCCleIoBaHUA B Jjabopatropuu W B mpupoje (HaOIoJaeHue, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3MPOBATh M HCIIOJIb30BaTh OMOJIOTMUYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTMEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobsieMaMH 4eJIOBEYECTBA; OIEHUBATH IOCIEJCTBUS CBOEH AESTENBHOCTH IO
OTHOMICHUIO K OKPYXKAIOIIeH TPUPOAHOU cpene, COOCTBEHHOMY 3J0POBBIO H
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npouIakTUK UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
obecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKMU3HENEATEIBHOCTH B YPE3BBHIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO U  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYUHBIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE y O0YYaIOIINUXCS UHTEJUIEKTYaJIbHbBIX U TBOPYECKHX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMH
UCCJICIOBAHUSAMHU B OHOJIOTUM, pEHIaeMbIMH €10 MpOoOJeMaMH, METOJ0JOoruen
OMOJIOTUYECKOTrO0 M CCIIEI0BAHMS], IIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, PEIIeHUs OMOJIOTMYECKHUX 3a/1ay, MOJIETUPOBAaHUS OMOIOTMYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOIHUECKOH,
TCeHETUYECKOM TPaMOTHOCTH, OOIEell KyIbTypbl TIOBEJEHUS B IPUPOJE;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOJIOIOIb30BAHUM  (COOIIO/IEHNE TMpaBUJI TIOBEJACHHUS B MPHUPOJE, OXPaHBI
BUJIOB, SKOCHCTEM, OHMoc(hephl), COXpaHECHUHU COOCTBEHHOT'O 37I0POBBS U 370POBBS
OKpY)KalOIIUX  Jrojed  (coOmogeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
obecrieueHne O€30MAaCHOCTU KU3HEACSITEILHOCTH B UYPE3BbIUAMHBIX CUTYaAIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIh30BaHUS
OMOJIOrMYecKUX 3HAaHUM U YMEHUI B TOBCETHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCA
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTENYIONIEMY TMPO(PECCHOHATBHOMY CaMOOMPEACICHNI0, B COOTBETCTBUU C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4MCI0 YacoB, OTBEACHHBIX HA M3y4YCHHE OWMOJIOTUU 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 HeZIelNIO).

OT6op OpraHu3alMOHHBIX (OPM, METOAOB U CPEIACTB O0ydeHHs OUOJIOTUU
OCYILIECTBIISIETCSI C YYETOM CNEeUU(PUKH €ro CoAep)KaHusl W HaIpaBIEHHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s13aTeNbHBIM YCIOBUEM NPH 00yYEHUHN OMOJIOIUH HA YIIyOJIEHHOM YPOBHE
SBIISICTCSl TIPOBEACHUE JAO0OPATOPHBIX U TMpakTHUeckux paboT. Takke yudactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEAeNseTCs  y4YUTeJIeM Ha OCHOBE  HMMEIOIIMXCA
MaTepUatbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
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 JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

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

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

Tema 2. 7KuBble cMCTEMBbI U UX U3Y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCITPOM3BENCHUE, PA3APAKUMOCTh, U3MEHYMUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIE TpU3HAKUA JKUBOTO. JKW3HB Kak ¢opmMa CYIIECTBOBAHHS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3allUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCHUMOW mnepemMeHHOM. IlmanupoBanme okcrepuMmeHTta. [locraHoBka u
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 JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

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

Tema 3. buosiorusi KjieTKku

Knetka — CTpykTypHO-QYHKIMOHAIbHAS €IWHHIIA KUBOTrO. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 3JeKTpodope3, METOJ] MEUEHBIX aTOMOB, AupdepeHIaTbHOEe
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

[Toprpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

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

IIpakTuueckass padora «l3yueHne MeETONOB KJIETOYHOM OWOJIOTHUU
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIJIETKH, WX OMOJIOrHYecKas
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. Kiaccudukanuss  Oenkos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'mapodunsHo-rUApOdOOHBIE cBOlicTBA. Kiaccudukanus TUmumaos.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnmn xomruiementaprHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIeHHBIE TEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
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. Tlonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MoOJeKynbl Oenka», «CTpyKTypbl O€IKOBOW MOJNEKYbl», «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: JyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuuecKkon kieTku. KinerouHnas crenka OakTepuil 1 apxei.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mazmaiemma). CrTpykTypa —IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabota HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk3o1uTto3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblKu, JTU30COMBI, UX CTpoeHHE W (QyHKUHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukyinym. CekperopHas QpyHkuus anmapata ['onsmku. Moougurayus 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumouozenes (K.C. Mepeoickosckuil,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIIOKHbIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounabl kieTkun CTpoeHune W QyHKIUM HeMeMOpaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB M pEeCHUYEK. MUKpPOTPyOOUKH
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. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
Mmpancnopm.

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

JlemoHcTpanumn



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

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHBIX,
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
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCUMMIISILINAS U AUCCUMUJISIIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe ooOecrnedueHue KieTku: npeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA WU MEXAHU3M JICHCTBUS.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcUuceHHblll U OKCcuceHHblll omocunmes y odaxmepuii. Ceemocoouparouue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpPOCTh (poTOoCcHMHTE3a. 3HaYEeHUE (POTOCUHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpPUH, BOJAOPOIHbBIE
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 DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe OKHCIEHUE, WK KIETOUHOE AbIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o epadueHma npomonos. Cunme3s



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOr0 MYyTH
0oOMEHa BEIeCTB nepe aHapOoOHBIM. DP(HEKTUBHOCTD YHEPTETUUECKOT0 OOMEHa.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa, «XeMOCHHTE3Y.

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

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «U3yuenue (¢epMEHTATUBHOTO paclIEIUICHUs
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsiencrBennast vHpopManusa U peajin3anus eé 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. Perynsius 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, unmezpasd.

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

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02uyeckux oanHvlx. Hanomexunonozuu 6 buonoeuu 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 «Co31aHue MOJENIN 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
MOCTCUHTETUYECKHUM (MPEMUTOTUYECKUI) TEPHOIbl UHTEP(hA3bI.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapHOTUM. JIUIUIOMAHBIA 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 MUTOTHYECKOrO HUKIJIA KieTkH. [Iporpammupyemas KieTo4yHas
ruoesb — anomnTos.

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

JlemoHcTpanun

Tabmuupel 1 cxembl: <«OKU3HEHHBIN LUK KIETKW», «Mwutoszyn, «CrpoeHue
xpomocom», «Permkanus [JTHK».

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

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabGnoneHue MUTO3a B KJIETKaX KOHYMKA KOpelIka
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIECTOUYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIH, APYrUe MpOoTUCThL. KONOHManbHbIE OPraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuidl. Tunbl pacTUTENBHBIX TKaHEH: oOpa3oBarenbHasd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MblllleyHasi, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (QYHKUUNA WU
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. CkeneThl OJTHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBl M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE MHINEBapeHue. lIuTaHue NO3BOHOYHBIX KUBOTHBIX. OTaessl
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. [[prxarenpHas NOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTEMa 4YenoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI U
MJIeKonuTaromuX. Perymsmus npixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpamieHus. DBOIOLMOHHBIE
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 BCAChIBAHME KAK MEXaHU3Mbl pabOThl OPraHOB BBIJCIECHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OPraHu3MoB. CHOpBI
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 cucrema udenoBeka. KiieTouHbldi u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIA crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasnpaxxumocts u  peryasauus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

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

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTECHHI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucremMa», «KpoBeHOcCHas cucremay», «/lpIxarenbHas
cucreMa», «HepBHags  cucrema», «Koxka», «MpllieuHas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHME THIPBDY,
«CtpoeHue muiaHapun», «BHYTpEHHEe CTpOEHHE NOKIEBOro uepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpPEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH ONBITOB MO U3MEPEHUIO KU3HEHHOM €MKOCTH 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. PazmHoxxeHre U pa3BUTHE OPTraHU3MOB

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

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [loBenenue xpomocom B Meiioze. Kpoccunroep. buonornueckuii cMbICI
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
0 Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIX npoodaem IMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH ApOOJICHUST MIIEKOMUTAIONMX. 3apOJbIIIEBbIE JIMCTKU
(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. BiusiHue Ha SMOPHUOHANIBHOE pA3BUTHUE 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 MpupoAe. 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 pacteHuid. ['amerodutr m cnopodput. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl PEeryJsiiii OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXEeHUE TUAPBD, «Meho3», «XpoMocoMbly, «l'amerorenes», «CTpoeHUe
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsH OJHOIOJIBHBIX U ABYINOJBHBIX PAaCTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXa», <COKH3HEHHBIM UK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

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

JlabGoparopHas padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTaxy.

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

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHU3MoOB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konbroa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs JTMHUS, THOPUIBI, TEHOTUT, (DEHOTHUII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
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: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

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

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokoneHus. [lpaBuno nomunuposanus. Bropoi
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUH.

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

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHWE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CHENJIEHHBIX C ITOJIOM.

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

['eHeTHUECKUI KOHTPOJIb Pa3BUTHA PACTEHUI, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOIIOTHUECKUX TMPOIECCOB, TOBEJACHUS W KOTHUTWUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B MTOKOJIECHUSIX KIETOK U OPraHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjeoBaHWE TPU3HAKOB Yy JApo3oduibly, «l'eHeThKa ToJjay,



«Kapuotun denmoBeka», «Kapuorun gpozoduney, «KapuoTtum NTHIBD,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAllMd 3aKOHA HE3aBHUCUMOIO HACJIEAOBAaHMS MPU3HAKOB, MOAECHbL IS
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

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

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIIHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
W3MEHUYMBOCTH: HEHACJIC/ICTBEHHAs U HACJIECTBEHHAs.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTunMyeckas M3MEHYMBOCTb. CBOMCTBA T€HOTUITMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
TEHETUYECKOr0 pa3Hoo0pa3us B Mpejieiax OJTHOrO BUIA.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJJIOB B
HacienctseHHord u3MeHunBocTH (H.W. BaBuiio). BHesinepHas M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACle008aHUU U USMEHYUBOCIMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JlemoHcTpanuun

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

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I'enernueckue 3a00JeBaHus YeIOBEKa», « BUIIbI MyTaruiiy.



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 KPUBOM.

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

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexayHapoaHasi MporpaMma HCCIEAOBaHHUS TE€HOMA
yenoBeKa.  Meroapl  M3y4YEHHMS] TEHETMKM  YEJOBEKA:  TIeHEAIOTMYECKHU,
OIM3HEIOBBIN, LIUTOT€HETUYECKUII, MOMYJISIUOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JieBaHus YellOBEKa. [ eHHbIE U XpPOMOCOMHBIE
0oyie3Hn 4yenoBeKa. bolle3HHM C  HAcIeACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a001eBaHMil 4YeyioBeka. MeauKo-TeHeTUUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpY»Karoleh cpeinl. ['eHeTnyeckas
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenekuusi OpraHn3mMoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
VYuyenue H. W. BaBunoBa o IleHTpax mnpouCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHU. Ponp celeknuy B CO3aHMM COPTOB PACTEHUU U IMOPOL
#uBoTHbIX. Copr, mopoxa, ImMTaMM. 3aKOH TOMOJOTMYECKHUX pAIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
mpou3BoauTeNe 1O mOTOMCTBY. OTOOp 1O TEHOTHNY C TMOMOIIBIO OIICHKU
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paboThI.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMN y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHWEe TE€HOMHOTO PEIAKTHPOBAHMS M METOJOB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpelIMBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcnonan3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauyed  JUIi  CO3JaHUsS  HOBBIX COPTOB W THOPUJIIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCIe008aAHUL,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

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

Tabmuubl u cxembl: «L{eHTpbl MPOUCX OKIECHUSI 1 MHOTOOOpa3us KyJbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

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

JlabGoparopHas padora «/3ydueHrne METOI0B CEJIEKIIUU PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONIBI M JOCTHXKEHHUS CEJIIEKUMHU PACTCHHN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIbHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B JIA0OPATOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanurmonHas
OMOTEXHOJOrusA: XJeOOoNeyeHne, IMOIy4eHUE KHUCIOMOJIOYHBIX IPOAYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEeXHOJOTHIl U MHCTPYMEHTOB LEJIEHANPABIECHHOI0 U3MEHEHUS U
KOHCTPYMPOBAHUS T'€HOMOB C II€JIbI0 MOJTYYEHUSI OPraHU3MOB U UX KOMITIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONJAOB B CEIEKIUU pacTeHui. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p08IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTMKEHUsT UM NEpPCHEKTHBbI  XPOMOCOMHOM M T'€HHOM  MHXXCHEPUH.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa MJI1 OLICHKH COCTOSIHUS €ro 3740poBbs. MCHOnb30BaHME CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTMH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuier u cxembl: «/cmonp30BaHNEe MUKPOOPTAaHU3MOB B MIPOMBIIIIICHHOM
IPOU3BOACTBEY, «KileTouHas nHKEHEpUs», «[ €eHHass HHKEHEPUS.

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

IKckypeusi «bHOTEXHONIOTMST — BaKHEWIIas MPOU3BOJAUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

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

OBomonmonHass Teopusa Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hp 1 Hay4yHas nedaTenbHocTh Y. JlapBuHa.

JIBr>Kynue cuiibl 3BoOIMY BUAOB 1o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHM3MOB, HACJE€JACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3Bomonuu. CoBpeMEHHas HBOJIOLMOHHAas Ouojorus. 3HauYeHHE
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kiosobe, Y. [Japsun, C. C. YerBepukos, 1. U. lImaneraysen, k. Xonnein, /. 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
Mmapupyta nyremectsus Y. lapsunay, «Haxoaku Y. lapsuna», «®opmbl 60ps0ObI
3a cymectBoBanuey, «llopomel romybei», «MHOrooopasue KyIbTYpHBIX (GOpM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. HapBuny)», «CxeMa COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIFOLIUN.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak 3leMeHTapHas eIuHHIA 3BOIoUUd. COBPEMEHHBIE METO/IbI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPBI (IBIKYIIUME CHUJIBI) HSBOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHUs YacToT auienedl B mnonymsauusax. Oddexr
ocHoBarensi. JDpgexm Oymwviriouno2o copaviuika. CHudiceHue 2eHemuyecKko2o
paszHoobpasus: npuuunsl u cieocmeus. Ilposisnenue sgpghexma Opeiigha cenos 6
bonvuux u  manvix  nonyaayusx.  Murpanuu.  V3omsmus  TTOMYJISIIMIN:
reorpadudaeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pempoayKTUBHAS).

EcrectBennbiii otO0p — HampaBmsromuii  (akrop sBomonun. Dopmel
€CTECTBEHHOr0  OTOOpa:  JABMXKYIIUNA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIMMA
(nm3pynTuBHbIii). [lonoBoii oT0Op. BO3HMKHOBEHHE W 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HuKHOBEHHME  MpUCHOCOOJEHUH y  opranu3sMoB.  Apomopdo3sl U
uavoaaanrtanuu. [Ipumepsl npucnocoOIeHU y OpraHu3MoB: MOP(OJIOrHUECKHE,
¢usnonornyeckue,  OHMOXUMHUYECKHUE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpykTypa. BuamooOpa3zoBaHue Kak pe3ynbTar
MUKpodBoJtonnu. M3omsiuus — kioueBod ¢akrtop BupoodOpazoBanus. Ilytu u
CHOCOOBI BUI000pa30BaHUS: AJJIONATPUYECKOE (reorpaduueckoe),



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

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTUYECKOT0 pa3HO00pa3usl.

Pone  sBOmOLMOHHONW Ouonorun B pa3pabOTKe HaydHBIX METOJIOB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JlemoHcTpanumn

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

Tabmuupr u cxembl: «MyTalliOHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTpYKTypa Buza», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «/IBuxymimie
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM M JIMCTBEHHUIIBI
naypckon», «[lonymssuroHHbBIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KEpTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHnu3mM», «KuBble UCKomaeMmble», «[lokpoBuTEnbCTBEHHAS
OKpacka KUBOTHBIX ), «IIpegynpexnaaronias OKpacka AKUBOTHBIX»,
«®uznonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3sMoB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupone», «CrnocoOsl BHI00OpazoBanusy, «l'eorpaduueckoe BHUI000pa3oBaHUE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3BEpeil ¢ MpUMepaMH pa3JIMYHBIX MPUCIIOCOONICHUHN, 4ydesna MNTHUI] U 3Bepei
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. Makpo3BoIIOLHA U €€ Pe3yJIbTAThI

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

buoreorpadguueckue meronsl u3ydeHus: 3Bosirouuu. CpaBHeHue (IOpHl U
dbayHsl MaTepuKOB M OCTpoBOB. buoreorpaduueckue obsactu 3emiau. Bujubl-
SHJEMUKH U PEJIUKTBHIL.



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

XPpOMOCOMHBIE MYTallUU U 3BOIIOIMS TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBWjia) dBOMOUUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIHAH.

JleMoHCcTpanuu

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

Tabmuubl 1 cxembl: «OUIOTEHETHYECKUM Psif JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punmodursr»y,  «CemeHHBIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTagud SMOPUOHAIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAIOTMYHBIE OpraHbD», «PyIuMEHTHD,
«ATaBU3MB), «XPOMOCOMHBIE HAOOpHI 4YENIOBEKa M IIMMIIaH3e», «lmaBHBIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUI.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble MpeACTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['mnore3a NOCTOSSHHOTO CaMO03apOXKICHUS )KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YECKOU SBOJIOLIHH. [InanerapHas
(reosoruyeckas) SBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIH CHHTE3
opraHMyeckux BeniectB u3 Heoprannudeckux. Omeir C. Mumiepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. .
Onapuna, runore3a nepBuaHoro OymnboHa J[x. XomnaeiiHa, reHeTUYECKasi TUIoTe3a
I'. Mémnepa. Puboszumbl (T. Uek) m rumoreza «vupa PHK» V. T'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopuss 3emmn u Meroasl €€ wu3ydeHus. Vckomaemble oOpraHuyecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
reOXPOHOJIOTHs. I'€0XpOHOIOrnyecKast mKajia: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.



HavanpHble 5STanbel opraHudeckoil sBomtouuu. llosiBIieHHE W HIBONIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3Ma. BO3HHMKHOBEHHE IMEPBBIX YKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHL.

[IpoucxoxaeHue 3yKapuoT (CUMOHOreHe3). DBOIIOIIMOHHOE MTPOUCXOXKICHHE
BUpycoB. [IpoucxoxJieHHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl SBONIONUHU BBICIIUX pacTeHuil. OCHOBHBbIE apomMop(do3b
pacteHui. Bpixon pacrenui Ha cymy. llosBieHue CHnopoBbIX pacTeHUM W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
PacTECHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBbie xopaoBbie )KUBOTHBIE. JKHU3Hb B BOAE. DBONIOIHUSA MTO3BOHOYHBIX.
[Tpoucxoxnenue ambubuii u pentuwnuil. [IporcXokaeHUEe 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, KailHo3oh. OOmas  xapakTepucTukKa KiuMara U
reoJIOTMYECKUX mpoleccoB. llosiBIeHWe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouuioro. IIpuuuHel u
CJEICTBUSI MAacCOBbIX BbIMUpaHUl. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenus GuopazHooOpasust Ha 3emie.

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

JleMoHCcTpanuu

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

Tabmuer u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lactepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  ABOMIOIMKW»,  «l'€OXpoHOJOrMYeckKas  IIKaJiay,
«HauvanbHble 3Tanbl OPraHUYEcKoi »BONMIOIUNY, «CxeMa o0pa3oBaHUsI IYKapHOT
nyréM cumoOunoreHesza», «Cucrema >KUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOIOPOCIN,
«MHOroknerounsle Bogopocian», «Mxwuy», «llanopotHukn», «l'onoceMeHHbIE
pactenus», «OpraHbl I[BETKOBBIX pacTeHHiD», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiue», «KuilieuHONOIOCTHBIEY,
«IInockue 4EepPBUY, «YneHucroHnoruey, «PBIOBI», «3eMHOBOJHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraronmey», «Pa3BUTHE KU3HH B
apxeuckou 3pe», «Pa3BuTue )XU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BuTue KU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KaitHO30MCKOM 3pe», «COBpeMEHHas CUCTEMAa OPraHMYEeCKOTO MHUpa».

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIUM OKaMEHEJIOCTEM, TMOJE3HBIX HCKOMAEMBIX, MYJSIKH OpPraHuYeCKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu no n3ydennio abMOreHHOT0 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 NPENCTABIECHUN O IPOUCXOXKICHUM YeJOBEKa. Pemurmnosnbie
B033peHUsl. COBpEMEHHbBIE HAYUHBIE TEOPHUU.

Cx0/ACTBO YeNnOBEKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHE, (bH3H0I0r0-OMOXUMHYECKHE,
noBefeHyeckre. OTINYMS YeI0BEeKa OT KUBOTHBIX. [IpIMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CUCTEMBI.

JBrkyiue cuiibl (pakTopbl) aHTPOIOreHe3a: OMOJIOTMYECKHEe, COLMATIBbHBIE.
CooTHotieHre OUOIOTMYECKUX U COIMATBHBIX (PaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue 4YenoBeKOOOpazHbIe O00E3bsIHBI
(MPOKOHCYJIBI) ¥ PAHHUE MOHTU/IbI — OOIIKE MPEIKHA YET0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPAJONUTEKH — JBYHOTHE NPEAKHU JIIOAEH. UenoBeK yMenblil, IepBbIe
V3TOTOBJICHUSL OpYAUU Tpynaa. YenoBek NpAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOACH
3a  npeaenasl  Adpuxku. YenoBek redaenbOeprckuii — oOmMM  MpesoK
HEAaHIEPTAIBCKOr0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HEaHIEepTAIbCKUI
KAaK BHUJ JIIOJEH XOJOJHOrO KiMMara. YelnoBeK pa3syMHBIM 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 «3PQGeKT oCHOBATENS» B MOMYJSAIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasuiickasi),  aBCTpajO-HerpoujHas  (SKBaTOpHalibHas),  MOHTOJOUIHAS
(a3maTcko-aMepHKaHCKas). BpeMss M IyTH pacceneHus 4eloBeKa IO IUIaHeTe.
EauncTBO  dyenmoBedeckux — pac. HayuHas  HecoCTOSITENbHOCTh — pacu3Ma.
[IpucrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKpPYXarollel Cpebl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(U3NOTIOTHIO YeNTOBEKa.

MexauciuimHapable  MeToAsl B (u3uuecko  (OMOIOTHYECKO)
AHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTHS W MAJCOAHTPOIOJIOTHS
YEJIOBEYECKUX MNOMyJsiui. bruoconuanbHble MCCIEIOBaHUS MPUPOABl YEIIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. {apsun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTobl aHTPONOJIOTUW», «[ 0JIOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOIKOLUOHHOE
IpPEBO  YEJIOBEKa», «ABcCTpasonurek», «YenoBek  ymenslii», «Yenosek
NPAMOXOAAIININY, «/eHncoBckuil uyenoBek» «Heannepranbip», «KpomMaHbOHIIB,
«IIpeakun yenoBekay, «ITarbl 3BOJIIOLIMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB  MaTepualbHOU
KyJIbTYyphl TPEIKOB dYEJIOBeKa, penpoaykiuu (dororpadum) KapTuH C
MudonornueckuMu U OUONEHCKUMM CIOKETaMH TPOUCXOXKJIEHUS YEJIOBEKa,
¢doTorpapun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOEIb
yeperna 4ejJoBeKa M 4Yepena IIMMIAaH3e, MOJENIb KHUCTH YelIOBEKa W KHUCTH
IMMITIaH3€, MOZJEIH TOPCa MIPEAKOB YETIOBEKA.

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

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTalui YEJI0BEKAY.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY KalleH cpeaou

3apoxxeHue U pa3Butue 3koniorud B Tpyaax A. ['ymGonpara, 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 HaOMOJEHUS. DKCHEPUMEHTHI B HSKOJIOTHU:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C MpUpoaoi. PopMHUpOBaHUE
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 CPEABI.

JlaGoparopHas pabora «3yuenue METOJIOB 3KOJIOTUYECKHUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUSA

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

AlGuotnueckue (aktopel. CBeT Kak dKojorudeckuir Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpAa HA OPraHU3MblL. DKOJIOTUYECKHUE 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 oskomormueckuii Qaxrtop. Ilpucmocobnenus pacreHuil K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bozie. [Ipucnoco6iennst >kMBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, IMMOYBEHHAs,
rIyOMHHAasT ~ TOAMOYBEHHAs,  BHYTpUOpraHuaMeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTU cpell oO0uTaHusi oOpranu3moB. [IpucnocoOieHUs OpraHu3MoOB K
KW3HU B Pa3HBIX CpEaXx.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
roguyHbie puTMbl. [IprUCOCOOJEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
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, a3pOOHOHTBI. OCOOEHHOCTH CTPOEHUSI U 00pa3a KU3HU.

buornueckue (bakTOophI. Bunsr OMOTHUYECKUX B3aUMOJEHUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, kooneparus,
MyTyaiau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojieicTBUa  (Tommueckue,  (dopuueckue, (paOpuueckue). 3HaUEHHE
OMOTHMYECKNX B3aUMOAECUCTBUM ISl CYIIECTBOBAHHUS OPraHW3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«IKOJOrM4eCKUE TPYIIIbl )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TE€IIOKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kusznennole  ¢opMbl  pacteHHil», <«KusHeHHBIE  (QOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jecay, «llenun
MUATaHUS», «XumHu4decTBo», «llapasutmszm», «Konkypermus», «CumOuosy,
«KoMmeHcammzm.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOJMIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOMBBHIC, TEHEIIOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIIMH TETJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIMUXCS K Turpodutam, kcepoduram, me3zopuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapur M KOJUICKIIMM PACTEHUW W SKUBOTHBIX, OOJANAIONIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHUM >KU3HU, TepOapuu U
KOJUIGKITMM PACTEHUNM W JKWUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (POPM, KOJUICKITUU
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOACHCTBUSIX.

JlabopaTtopnas pabora «BblsBiIeHUE MPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopHas pabora «BblsBiIeHUE MPUCTIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOCHHOCTU PACTCHUN U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPaKTEPUCTHKU  MOMYJSALHUU. [lonmynsimua  kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nomysiquid. OCHOBHBIE ITOKA3aTENHM IONYJSLUU: YHUCIEHHOCTb, IUIOTHOCTb,



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

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JIlnHaMuKa MOOMyJSIMUU U €€ peryiisiius. bUOTHYEeCKUMH MOTEHUHAT MOMYJIALNH.
MopaenupoBanue TMHAMUKH onyisiuu. KpuBble pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBUCSAILIMX U HE 3aBUCAILINUX OT IJIOTHOCTH. DKOJIOTUUECKUE CTPATEruu BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 3KoMOrMYEcKOW HuIIe Buaa. Mectoobutanue. MHoroMmepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [loTeHnnanbHas U peasii30BaHHAS] HUIIU.

Bun kak cucrema nomymsAanuil. Apeanbl BHAOB. BUIbl M MX JKU3HEHHbBIE
CTpaTeruu. JKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

[Toprper: k. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  mnonmyisiuu», «Bo3pacTHble  NHpaMUIbI
nonyysanuny, «CKOpPOCTh  3acelieHHs] TOBEPXHOCTH  3€MJM  Pa3IUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHasi  pabora  «lIpucrocoOieHuss CceMsSH  pacTeHHMH K
PacCEIEHUION.

Tema 9. Jkos10rus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBs3um MexIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIMOHAIBHbBIC
OJIOKM OpraHuM3MOB B JKOCHUCTEME: TMPOIYIEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpodpuueckne ypoBHu. Tpoduueckue uenu u cetu. AOuoTHYECKUE OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  mpomyKius.
DKOJIOTUYECKHUE MUPAMU/IBI YU CET, OMOMAaCChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykneccuu. KimnmakcHoe coobuiectBo. bruopaznooOpasue u noiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



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

AHTpPOIIOTEHHBIC JKOCHCTEMBI. ATpo3KocHcTeMa. ATrporieHo3. Pasmuuuns
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (DOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPraHW3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JCHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CcyOOpP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomon0oruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX SKOCHCTEM.

JleMOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jecay, « DyHKIIMOHAIbHBIE
Ipynnbsl OPraHu3MOB B 3KocucTteMe», «KpyroBopoT BeEIIECTB B 3KOCHCTEME,
«llenn nutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKass TMpaMHia YUCEID,
«IKonoruueckasl nmupamuia OMOMaCChD, «IKOJOTUYECKAs] TUpaMUIa dHEPTUNY,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
noxxkapa», «9KOCUcTeMa 03epay», «ArpoueHos3», «KpyroBopoT BelIECTB U MOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTem.

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

IIpakTnueckas padora «/3yuenne u onucanue ypo0o3KOCUCTEMBDY.

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

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OMoOreoieHos (B ayOpaBy, Oepe3HsK,
eNbHUK, Ha CyXO/I0JbHBIN WM MTOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKypcUs B arpo’KOCUCTEMY (Ha MOJ€ WIM B TEILIUYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

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



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu 6uocdepst u e€ cocras. JKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOTr€0OXHMMHUYECKUE LUKIbI (YIiepoaa, a3oTa). PUTMUYHOCTD SIBJICHMIA
B Onocdepe.

3oHanbHOCTh OWocheprl. Ilonstue o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHYU, TPOIMYECKUE JIECa, BHICOKOTOPhsi. KmuMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u QYHKIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTSHITHAIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

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

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

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

OKOJIOTMYECKHE KPU3HChI M WX NpUYMUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arpszHenue BoO3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kinumara.

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

OCHOBHBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA U MHPUPOJBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSTHHIE TTOCIICICTBUSI.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsl nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCNnOoCcoOHOU dHepeemuke. buonoesuueckoe pasnooodpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneyusarouue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHoOBbI



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

JleMoOHCcTpanuu

Tabmumet  u cxeMbl:  «3arpsizHeHHe  atMocepb»,  «3arpsi3HEHHE
ruapocepb», «3arps3HeHue nouBb», «llapHukoBbI  3PdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickoit @enepanuu, KpacHoW KHUTH PErvoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
OoOyJarolmuUMuCs MpPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeETanpeMETHbIE U TIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNpENENCHUI0, Haiuuyue Mmomusayuu K OOy4eHUI0  OHOJIOruW,
yenenanpasieHHoe pazéumue 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  SKOJIOTMUYECKOH
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MPOrpaMMbl O OMOJIOTMH JOCTUIAlOTCS
B €IUHCTBE Yy4yeOHOW M BOCIUTATEIBbHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
NOBEICHUSI U CHOCOOCTBYIOT MpOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUA H
CaMOpa3BUTHUS, pA3BUTHUSI BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsAM MHOTOHAlMOHaIbHOTrO Haponxa Poccuiickon denepauuu, npupoxne u
OKPYXKAIOILIEN CPEIE.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJILHON JESATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

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

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



FOTOBHOCTb K COBMECTHOH TBOPYECKON JESITEIBHOCTH TIPU CO3JaHUU
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 JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKJICHUSAMH, KYyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBa)XKUTEIbLHOIO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBaXXEHUS K CBOEMY HApOAy, UYBCTBA OTBETCTBEHHOCTH HEPE]
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

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

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yOexJIEHHOCTh, TOTOBHOCTh K CIYXXE€HHUIO M 3ammuTe OTeuecTna,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS I[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUH C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

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

IMOHUMAaHUE SMOLIMOHAIIBHOIO BO3ICUCTBUS dKUBOM MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

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

MOHMMAaHUE U peau3alus 3I0poBOro u Oe3omacHoro oOpaza KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, pEryisapHas Quznyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPAaBWJI HMHIAMBUAYAIHBHOTO H  KOJJICKTHBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

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

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTEepPCTBa, TPYA0I00uE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

WHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON IeATEIbHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

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

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYphl: TMPUOOPETEHUE OIbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIOOATBHOI'O0 XapaKTepa SKOJOTUYECKUX MPOoOJIeM U TyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU HU3YYEHHH OUOJIOTHUU
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPABJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHUCTEMax, OXpaHY BHUIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENpPUATHE JEHCTBUN, NPHHOCAIIUX Bped  OKPYKaoIIeH
PUPOTHON Cpeie, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHUITHBIC SKOJOTHYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HaJIM4ME PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYPHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYpPhl Kak CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMHU U TIO3HAHUS MUDA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHNUS 00 OKpYXKaloUeM MHUpPE KaK O €IMHCTBE IPHUPOJbI, YEJIOBEKAa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHusT HOBOTO YpPOBHSI pa3BUTHUS MEAMILIMHBI, CO3/laHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUEeCTBa, MOMCKA MyTel BhIX0/a U3 TJI00ANbHBIX SKOJIOIMUYECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB W (OPMUPOBAHMIO HOBBIX CTaHJIApTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHaluu3a |
OOBSCHEHHUS SBIICHUW OKPY)KAIOIIEr0 MUPA U MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMNXCS JAHHBIX C LENbI0 MOJYYEHHS! TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh HHIUBUAYAIIBHO U B TPYIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHWM MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHHUs y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpPMHUPOBAHHS MHUPOBO33PEHUS OOYUaAOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAYYHbIE MOHATHS, OTPaKAIOIIHNe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BELLIECTBO, DHEPrUs, SIBJICHHE, IIPOLECC,
CUCTEMA, Hay4YHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

PETYIATHBHBIE), obecrieunBaroime (dopmupoBanue G yHKIIMOHATBHON
IPaMOTHOCTM M COLHMAIBHON KOMIETEHUHUH OOYydJaromuxcsi; CHOCOOHOCTD
o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIIIIMHAPHEIE,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHus OHOIOTMM Ha YPOBHE CpPEIHErO0 OOIIero
oOpa3oBanusi y oOydaromierocsi Oyayr chOpMHpPOBaHBI  IO3HABATEIbHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITeTHbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

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

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

ONPEACIATh IENH JACATEIBHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHUSI, COOTHOCUTH PE3yJIbTaThl IEATCILHOCTH C TIOCTABJICHHBIMU IEJISIMU;

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

CTPOUThH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



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

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIeTh HABbIKAaMHU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JEeSITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JMYHBIE BHUABl JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX U COLIMAIIBHBIX MPOEKTOB;

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

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh ILEJICHAIPABIICHHBIM NOUCK IEpEeHOca CPEICTB M CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B I03HABATEJBHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBI/IBUTaTh HOBbIE WJEH, MpEAJIaraTb OpPUTHHAIbHbBIE MOAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHAIM3UpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosornueckoi MHPOpMaluu, HEOOXOAUMOM I BBIMOJIHEHUS 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 HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJBIL, (OpMYIbl, a00peBUaTypy, HOMEHKIATYpYy,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILIECTBJIATh KOMMYHUKALIMK BO BCeX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJlayy, YYUTHIBATb MHTEPECHl U COIJIACOBAHHOCTH MO3ULUNA APYIMX YYAaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU Ccrioco0aMu OOLIEHUS U B3aUMOJECHCTBUSA, TOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

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

2) COBMeCTHAs 1eATeIbHOCTD:

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

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUA C Y4ETOM OOIIMX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh ITO3UTUBHOE CTPAaTETMUYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YUYEOHBIX CUTYAIUIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a7jauu B 00pa3oBaTeIbHOMI
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIaCTSAX 3HAHUM, IOCTOSHHO TOBBIIATH CBOM OOpa3oBaTeNbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOLUECCOB, MX pEe3yJbTaTOB H
OCHOBaHMI, UCHOJB30BaTh MPUEMBI peduieKCUU 7Sl OLEHKH CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMAaTh MOTHMBBI W apryMEHTHl JPYTHX IIPH aHAJIU3€ pe3yJbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MO3ULIUU JPYTOro YEIOBeKa.
HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yibTaThl OCBOGHHS COACp)KAHHS YyueOHOro IMpenMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecredeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenu@uueckue sl OMOJIOTUN HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIA 11O
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUN, BUJBI JEATEIHLHOCTU MO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
pEeaIbHBIX KU3HEHHBIX CUTyanusx. [IpemMeTHbie pe3ylbTarhl MPEACTaBICHBI MO
rojiam U3y4eHus..

[IpenmeTHBIe pe3yabTaThl OCBOeHHS ydeOHoro mpenmera «buomorus» B 10
Kacce JTOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB  TPHUPOABI W  PEIICHUH TPOOJIeM  PaIMOHAIHHOTO
IPUPOIONOJIb30BAHUS, O BKJIAJAE POCCUUCKUX MU 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIfe OUOMIOTUYECKUE TEPMUHBI W TOHATUS (KHU3HB, KJIETKa,
OopraHusmM, MeTabolnM3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCIPOU3BE/CHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT U pPa3BUTHE), OMOJIOTUYECKHUE TEOPUH
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOrooOpa3usi U  NPOUCXOXKACHHS  KYJIbTYPHBIX  PAacT€HWil),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOrO IMOKOJEHHS, PACHICIUICHHS, YUCTOTHI T'aMeT,
He3aBUCUMOro HacienoBanus ['. MenHgensa, TOMOJIOTHUYECKUX pPSJIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJaMHM HAyYHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEIOBaHUIX JKUBBIX OOBEKTOB (OMHCAHHE, W3MEpEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpruOOB, pacTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIONINX B OpraHU3MaxX PAaCTEHHH, )KMBOTHBIX M YEJIOBEKa, OMOIOTUYECKHUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUSI,  WHIUMBUIYaJbHOIO  pa3BUTHUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3M MEXJY OpPraHOMIAMH KIETKH U HX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHamMd W CHCTEMaMH OpPraHOB y pPAacTeHWM, >KMBOTHBIX W YEJOBEKa M HX
(GYHKIUSIMHU, MEXAYy CHUCTEMaMH OpPraHOB M HUX (PYHKUHUAMH, MEXIY 3TalaMu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOIIOTHYECKUE 3aaui, BBISBISATh IPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXIY UCCIEAyeMbIMU OMOIOTHYECKUMU TIPOIIECCAMH U SBJICHUSIMHU, JIeJIaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JJAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamMu, (GOPMYIUpPYS I1eMb HCCIEAOBaHUs, aHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEILCKONH paboTe 1o OMOJorHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyONMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

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



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIECBON MPOMBINIICHHOCTH, YTIyOJIsITh MO3HABATEIHHBIN
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
NPOJODKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpenmera «buomnorus» B 11
Kjlacce JOKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0jieM dYelnoBeYecTBa, a Tak)Ke B PEHICHHH BOMPOCOB PAIMOHAIHHOTO
IPUPOIONIOJIb30BaHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOLIEHUS K MPUPOJE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CUCTEMOW OWOJIIOTUYECKUX 3HAHUM, KOTOpas BKIOYAeT
OTIpE/CIICHNs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIATalONIuX OWOJIOTHIECKUX
TEPMUHOB M TOHATUM (BHJI, IKOCHCTeMa, Ouocdepa), OMOIOTUUECKHE TEOPUH
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsXx W HarpaBlieHHsX 3Bosonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMH  METOJaMU  HAy4YHOTO  TO3HAHUS,
UCIOJIb3yEMbIMU B OUOJIOTMYECKUX UCCIIECIOBAHUSX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOTEOIECHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U Pa3phIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpele OOMTaHWs, YepelIOBaHUs HaIpaBICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIECCAMH  IBOJIOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTIOCOOJIEHUSIMU K HUM OPTaHW3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJIOB K Cpelie OOMTaHWs, aOMOTHYECKUX M OMOTHYECKHUX



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

YMEHHE UCMOJB30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISL JI0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpasus BHUAOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJIOTHYECKUE 3aaUH, BBISBISTh 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 000PYIOBAHUEM;

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,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKIECHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCOOAaX MPeaoTBpaIlCHUs
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, YKOJIOTHH, TTPHPOIOTIONH30BaHMS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
HPOMBIIIJICHHOCTH, YIIyOJSITh TO3HABaTENIbHBIM WMHTEpEC, HAalpaBiIeHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHoI0ornuecKoro o0pa3oBaHUsl B OPraHU3AIMIX CPEAHEr0 MPOo(dheCcCHOHATHHOTO U
BBICIIIETO 00Pa30BaHMUSL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIEeKTPOHHbIE
J:;_)H HanmeHnoBaHue pa3aesioB U TeM NPOrpaMMbl Beero Kontpoabnbie | Ilpakruueckue | (uupposbie)
padoThI padoThI oOpa3oBareJibHbIE
pecypchbl
1 buonorus kak Hayka bubmorexa [JOK
2 JKuBble cucTeMbl U UX U3y4EHUE bubmorexa IIOK
3 buonorus xKieTku 05 bubmoreka [JOK
4 XuMHYeCcKasi OpraHu3anns KISTKU 10 bubmmorexa [JOK
5 Ctpoenure u QYHKITUU KIICTKA bubmmoreka [JOK
6 OOMeH BeIIeCTB M IPEBPAILCHUE SHEPTUH B KIIETKE bubmorexa [JOK
7 HacnencrBennas undopmaius u peamsaius € B 9 05 Bu6morexa LIOK
KIIETKE
JKM3HEHHBIN UK KIETKA 6 1 bubmorexa [IOK
Crtpoenne u QyHKIIMU OPraHU3MOB 17 15 bubmorexa [JOK
10 PasmHOXXEHME U pa3BUTHE OPraHU3MOB 8 1.5 bubnorexa IJOK
1 I'eHeTnka — Hayka O HACJEACTBEHHOCTH H 5 05 BuGmorexa LIOK
U3MEHYHMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HaCJIECTBEHHOCTU 10 bubimorexa [IOK
13 3aKOHOMEPHOCTH H3MEHYHNBOCTH 6 bubmmoreka [JOK
14 I'enetnka dyenoBeka 3 0.5 Bbu6morexa ITOK
15 Cenekiysi OpraHu3MoB 4 1 bubmmorexa IJOK
16 BuoTexHOJIOrusa U CUHTETUYeCKasi OMOJIOTUs 4 bubanorexa IIOK
17 PezepBHOE Bpems 1 bubmrorexa [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TemM uudposbie
Ne n/m P Konrtpoasbnbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl

3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX

1 POXA vp t 4 bubmmnoreka IJOK
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3yJIbTaTbl 14 2 bubmmorexa [JOK
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6 bubmorexa [IOK
[Ipoucxoxaenue u pa3BUTHE KU3HU Ha

4 p g p 15 15 bubanorexa IIOK
3emiie

) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1 bubmrorexa IJOK
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX

6 OpraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5 bubmoreka [JOK
C OKpY’Karollen cpenou
OpranusMebl U cpefia OOUTaHHS 15 bubmoreka [JOK
OKoorus BU0B U MONYyJIALNN 0.5 bubmorexa [JOK
DKonorust coo0UIeCTB. DKOIOTUYECKHE

9 = 12 0.5 bubmorexa ITOK
CHCTEMBbI

10 buocdepa — rmodanpHas sKocucTEMA bubmorexa [JOK

11 YenoBek U OKpysKaromias cpeaa bubmmoreka [JOK

12 PesepBHOe Bpems bubmmorexa [IOK

OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 102 0 75 Bubmiorexa LIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

buonorus, 10 kinacc/U.b. Aradonora, B..CuBornazos OO01iecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO "[[poda"
buonorus, 11 knacc/HU.b. Aradonosa, B.N.Cuorniazo O0611ecTBO ¢

OrpaHUYEHHON OTBETCTBEHHOCTHIO "[[poda"

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA

buonorus, 10 kmacc/U.b. Aradhonora, B.U.CuBormnazos, OO01miecTBo ¢
OTrPaHMYCHHON OTBETCTBEHHOCTHIO "J[poda"

buonorus, 11 knacc/U.b. Aradonosa, B.1.CuBormnazos. OO011ecTBO C
OrpaHMYECHHON OTBETCTBEHHOCTHIO "J[poda"

buonorus. [Toypounsie pa3padotku,10-11 knaccel/B.B. Ilaceunuk, I'.T.

[IIBernora, T.M.Edumona "IIpocrernieHue"

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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