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MNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorusa" (manmee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueonslii npeamer «buosorus» yrimyonénHoro ypoBHs uizydyenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EctecTBeHHO-
HayuyHble TmpenMeTs». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEro oOluiero oOpa3oBaHUS U
IPU3BAHBl OOECIEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIKMM, CPEIHUM
O0IIMM, CpPEHUM MpOo(ecCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems
KOKABIA M3 O3TUX YYE€OHBIX MPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIINAX
3aja4, CBA3aHHBIX C MpodopueHTanuell oO0ydalIUXCsl U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOIO 3HAHHUA, CBSA3aHHOTO ¢ OMOJOTrHueH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydyeOHOMy mnpeametry "buonorus" naér mpenacraBieHUE O
Heau M 3ajJayax HM3ydeHus yuyeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM
YpPOBHE, OIpeneseT 00s3aTreabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYET MOCIeA0BATEIbHOCTh M3Y4YEHHs YYEOHOro marepuana ¢ y4EToOM
MEXMPEAMETHBIX U BHYTPUIIPEJIMETHBIX CBS3€H, JIOTMKKM ydeOHOro Impolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYE€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oiaromaps 4YeMy IPOCMATpPUBACTCS
HaIlpaBJI€HHOCTh HA  MOCJIEAYIOIIEee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,

OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,



HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBIEHUN O 3I0pOBOM 00pa3e >KHU3HH, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHONICHUS K OKpyKarollel mnpupoaHoud cpeae. B
nporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mpeaMera
«buonorusiy B peamuzanmu  TpeboBaHuii PIOC COO Kk MIaHHPYyEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJbTaTaM oOO0ydeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIIBHOCTH
OOy4arommxcsi MO0 OCBOCHHUIO COJACpX aHHUS OWOJIOTHUYECKOTr0 00pa3oBaHUs Ha
YPOBHE CpeaHero oouiero oopa3oBaHus.

VYuebnpiii penmer «buoorus» Ha YpPOBHE CPEIHETO O0IIero oOpa3oBaHUs
3aBeplIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha
pacimpeHie U yriayOsjeHue 3HaHWi oOydaromuxcs O >KMBOW IPHUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OHMOJOTWMH, 3MOPHOJOTMHA W OHOJIOTUU pa3BUTHA,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOTMH, FBOJIFOLIMOHHOTO YUYE€HHUS U KOJIOTUH.

N3yuyenne yueOHOoro mnpenmera «buosorus» Ha YriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCA K MOCIEAYIOMIEMY MOJYyYEHHIO
OMoNOrMueckoro  o0pa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETrO
npodeccuoHanbHOro oopa3zoBanua. OCHOBY €ro coepkKaHusl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TP HU3YYEHUH  OOYyYarOUIMMHCS
COOTBETCTBYIOLIUX CUCTEMATHMUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUS TOJy4YarOT pa3BuTHe. Tak,
paciiupeHbl U yriayOjeHbl OHMOJIOTMYECKHE 3HAHUS O PACTEHMSIX, MKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJlOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI IJI MOCIEAYIOLIEro
BbIOOpa mipodeccur. Bo3MokHA Takyke HWHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMHM, IMOJYYCHHBIMU OOYUYaIOIIUMUCS MPU H3yUYECHUU
bu3UKY, XUMHUH, TeoTpaduu 1 MaTEMaTHKH.

Crpyktypa mnporpamMmbl mo yudeOHOMYy mpeamery "buosorus" orpaxaer

CHCTGMHO-ypOBHCBBIfI n 3BOJ'IIOLIHOHHBII>1 nmoaxoabl K HM3YUYCHHIO OMOJIOTHH.



CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliH, 3BOJIIOLMN OPraHUYECKOTO MUpa Ha 3eMJle,
COXpaHEHHUs OHMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOW OHOJIOTMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTUS, TEHETUKU U CEJIEKIUU, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolmuxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wW3y4aroTCsi 3BOJIOIMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYueOnslii npeaMer «buonorus» npus3BaH  00ECHEYUTh  OCBOCHHE
OoOy4aroMMUCs: OMOJIOTUYECKUX TEOPUN M 3aKOHOB, MJIEH, MPUHIUMIIOB U MPABUII,
JeKalMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa, 3HAaHUH O
CTPOEHUH, MHOTo00pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIIAIHBIX aCIEKTaX OMOJOTUYECKUX 3HAHUHU. [[s
pa3BUTHS WU TOJAJEPKAHHMS HHTEpeca OO0ydarlluxcs K OHOJOTrMU Hapsay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COJACPKaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJIECHUS U PAa3BUTHUSA
TOM WIM WHOW 00yacTu OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenps uzyyenus: yueOHoro npeamera «buonorus» Ha yriiy0JIEHHOM ypOBHE
— OBJaJicHHE OOYYAIONIMMHUCS 3HAHUSIMH O CTPYKTYpHO-(YHKIIMOHATIHHOU
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
WCIIOJIB30BaTh 3TU 3HaHUS B (POPMUPOBAHUM MHTEpPEca K ONpenenEéHHOl o0IacTu
poeCCHOHANILHON JIeATENIbHOCTH, CBSI3aHHOW C OWOJIOTHEHW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUS OUOJIOTUUECKOTO 00pa3oBaHuUsI.

JlocTmkeHne 1Lenau wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEHICHUEM CIISIYIOIINX 3aa4:

OCBOEHHE 00YYaIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX

OMOJIOrNYECKUX TCOPHAX, KOHICIIIMUAX, THUIIOTC3aX, 3dKOHAX, 3dKOHOMCPHOCTAX H



IpaBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPA; O
CTPOEHWUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OHMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MOMYJISALNs, B, OMOTEO1EeH03, OMocdepa); 0 BEIIAIOMINXCS OTKPBITHSIX
U COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaroluxcsi C METOJIaMH TO3HAHUS KUBOM MPUPOJBIL:
UCCJIEIOBATENILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEJICKIIMU, OWOTEXHOJOTMU U CHUHTETHYECKOM OHOJIOrMH, TMajJCOHTOJIOTHUH,
OKOJIOTUH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOMoJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJicHHEe OOYy4YalOIMMHUCS YMEHHUSIMU: CaMOCTOSATEIBHO HAXOIHUTH,
aHAIM3UPOBATh U UCIOJIb30BaTh OHMOJIOTMYECKYI0 HH(GOPMAIIHMIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM M COLMAIBHO-)KOHOMHYECKUMU U OSKOJIOTHUYECKUMHU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEJACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpPYXKalIIeld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoduiiakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATETbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIONINXCS WHTEIUIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH K COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €0 TpobiieMaMu, METOI0JIOTHEH
OMOJIOTMYECKOTO UCCIIEIOBaHMS, MIPOBEICHUS AKCTIEPUMEHTAITLHBIX
WCCJICIOBAHUM, PENICHHs] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTUIECKUX

00OBEKTOB U MPOIIECCOB;



BOCIUTaHHE Y 00yUYaloUXCsl IEHHOCTHOTO OTHOIICHUS K KMBOW MPUPOJIE B
IEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUIECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEIACHUS B MPHUPOJE;
UHTETpaIly €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHre  O0y4YalomUMUCS  KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHHE TpaBUJ TOBEJIECHUS B MPUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3[IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  yCIOBUWA JUJII  OCO3HAHHOTO  BbIOOpa  0OyYarolMMUCA
WHIUBUTy aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WH/IMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OO0111ee ynCiIo YacoB, OTBEJCHHBIX HA M3YYEHHE OMOJIOTMU HA YIIIyOJIEHHOM
YPOBHE CpEeIHETo 001Iero oopasoanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Hezienio), B 11 kimacce — 102 yaca (3 vaca B Heel0).

OT60p OpraHu3anMOHHBIX (OPM, METOJIOB M CPEACTB OO0y4YeHUs OHOJIOTHUU
OCYIIECTBISIETCS C y4ETOM CHelM(PHUKU €ro CoAepKaHWs W HAmpaBICHHOCTH Ha
OpoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTeNbHBIM  YCIOBHEM IpU OO0y4YeHUM OWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SBJISICTCSI MPOBEACHUE JA0OPATOPHBIX U MPAKTUYECKUX paboT. Takxke
ydacTue 0O0yJaromuXxcsl B BBHIITOJHEHUH MPOCKTHBIX U YUEOHO-HCCIEA0BATEIHCKUX
paboT, TemMaTHKa KOTOPBIX OIpenessieTcs] y4WTeJIeM Ha OCHOBE HMEIOLINXCSA

MAaTEPUAJIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOAHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue MporpaMmbl, BBIICIICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas Ouonorusi — KOMIUIEKCHas Hayka. Kpartkas wucropus
pa3BuTHsl Ouosiornu. buonorudeckue Haykd M HM3yd4aeMmble HMH TTPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OHMOJIOTHH.

3HaueHre OWOJOrMM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HaydyHOM KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorued. 3HayeHUe
OWONOTMM B TMPAKTUYECKOW JIEATENbHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEIbCKOM
XO3SIUCTBE, TPOMBIIUIEHHOCTH, OXPaHE MPUPO/IBI.

JeMoHcTpanuu

IToptpetnl: Apuctotenn, Teodpact, K. Jlunnenr, XK. b. Jlamapk, Y.
Hapsun, Y. TI'apsei, I'. Mennens, B. . Bepnaackuii, U. II. IlaBnos, N. .
Meunuxkos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, /Ixx. Yorcon, ®. Kpuk,
J1. K. benses.

Tabnuiel 1 cxembl: «CBsI3b OMOJIOTUU C JAPYTMMHU Haykammy, «Cucrtema
OMOJOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U MX H3y4YeHHUE

XKupble cucteMbl Kak mpeamMeT uzydeHusi Omosioruu. CBONCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHU3alMUd >KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, YKOCUCTEMHBIMN

(bmoreoneHoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX



cuctemax. OCHOBHbIE TpH3HAKH >XMBOro. JKWM3HB Kak (opma CymecTBOBaHUS
Marepuu. Hayku, n3ydaronme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucteM. MeTossl Onosiornuecko Hayku. HaGmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTr3anus, Meraananus. [lIonsaTue o 3aBucuMon n
HE3aBUCUMOW mniepemMeHHOW. I[lnmaHupoBanme »skcnepumeHTa. I[locTaHoBka U
npoBepka rumnote3. Hynesas runote3a. [loHstie BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH TMOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTHYECKOTO TECTA.

JlemoHCcTpauun

Tabmuupbr U cxembl: «OCHOBHBIE TPHU3HAKK >KU3HWY, «buomornueckue
cucrteMmbl», «CBOWCTBAa KWUBOW MAaTepun», «YPOBHH OPraHU3ALMUU KUBOU
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opranusma», «buoreomenos», «buocdepa», «Metoab
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jabopaTopHoe  OOOpYIOBaHHE I IPOBEACHUS
HAOJIOICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonb30BaHWE PA3IMYHBIX METOJAOB MpH
V3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWHUIIA KuBoro. HWcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

Metoabl  MOJNEKYJSIPHOM UM KIETOYHOW  OMOJIOTHH: MHKPOCKOIIHUSI,
xpoMarorpadusi, snexTpodopes, METoI MEYEHBIX aToMOB, auddepeHInanbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emok. DIEKTpOHHAasT MUKpockonus. Kougoranvnas mukpockonus. Bumanvhoe

(npudsicuzHeHHoe) uzyueHue Kiemox.



JdemMoHCTpanuu

IToprpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illnenen, P. Bupxos, K.
M. bap.

Tabmuupr u  cxembl: «CBETOBOM  MHMKPOCKOM»,  «DJIEKTPOHHBIN
MHUKpPOCKOI», «IcTOprs pa3BUTHSI METOJ0B MUKPOCKOIIHI).

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPOIpEnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckasi padora «/3yyeHne MeTOJOB KJIETOYHOM OHUOJIOTUM
(xpomartorpadusi, snekrpodopes, auddepeHuaTLHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XUMHYECKHN COCTaB KIETKH. Makpo-, MUKPO- U YJIIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYJsiuu. MuHepaibHble BEIIECTBA KJIETKH, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKUA. buosiornueckue mnonuMmepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0elKkoB. CTpyKTyphl O€JIKOBOM MOjeKyibl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  Genkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

VYrneBoasl.  MoHocaxapuabl,  AHCaxapuiibl,  OJUIrOcCaxapuipl U
nonucaxapuabl. OOWMNA TUIAH CTPOCHUS W (PUBMKO-XMMUUYECKHE CBOMCTBa
yriieBo10B. buonornyeckue GyHKIIMU yTieBOIOB.

Jlumuael.  T'mapodunsHo-TUapOdOOHBIE  cBoMcTBa.  Kiaccudukarms
munuaoB. Tpurmuuepunbl, Qoc@oaunuasl, BOCKH, CTEpouIbl. buonormyeckue
byakuun aunuaoB. OOmmMe CBONWCTBa OMOJOTUYECKMX MEMOpaH — TEKy4decCTb,
CHOCOOHOCTh K CAMO3aMbIKaHUIO, TOJYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK n PHK. Crpoenne HykJIIEMHOBBIX KHUCIOT.

Hyxneorunpl. [lpunnun kommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa



JIHK — nBoitnas crimpans. Mectonaxoxaenue u ouonorndeckne Gpynkiun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Ctpoenue moiiekyinsl AT®. Makpospruyeckue cBsa3u B Mosekyle ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (YHKIIUHU B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas  OuOJIOTHS: onoxumuueckue M OmodusmUeckue
UCCJIEIOBAHMUSI COCTaBa M NPOCTPAHCTBEHHOM  CTPYKTYphl  OMOMOJIEKYII.
Mooenuposanue cmpykmypol u QYHKYul OUOMONEKYT U UX KOMNJEKCOS.
Komnvromepuuiii ouzaiin u opeanuueckuii cunmes OUOMONEKYI U UX HENPUPOOHBIX
aAHaN0208.

JemoHCcTpauun

IToptpetsl: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupr u cxemsl: «llepuoanueckas TadaUIIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpoeHue MOJEKYI
yrieBonoBy», «CTpoeHne MOJeKyn JMnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTtopnass paGora «OOHapyxeHHe O€JIKOB €  IOMOINIbIO
KaQ4ECTBEHHBIX PEAKIUI.

JlabopaTropnass padora «lccinemoBanue  HYKJIEUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIHMH KICTKH

Tunel KIETOK: »yKapuoTHYecKass W NpokapuoTudeckas. CTpyKTypHO-

GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue MpOKApUOTHYECKON KiIeTKW. KietouHas cTeHka OakTepuil u
apxenu. Oco0OeHHOCTH ~ CTpOGHHMS  TeTepoTpoPHOM U aBTOTPOGHOIA
MPOKAPUOTUYECKUX KIETOK. MECTO U pOjIb MPOKApUOT B OMOLIEHO3AX.

CrpoeHnue 151 (YyHKIIMOHUPOBAHUE IYKAPUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIeCTB Yepe3 IMIa3MaTUYeCKyl0o MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA U BTOPHUYHBIH
aKTUBHBIK TpaHcriopT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruTos3. Jx3ouuTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Hurorutazma.  Ilurozons.  LlurTockenmer.  [IBMJKEHHE  LUATOIIA3MBL.
Opranouzs! kinetku. OqHOMEMOpaHHbBIE OPraHOM bl KJIETKH: HI0IIIa3MaTUYECKast
cetb (OIIC), anmapatr TonblKu, JTU30COMBI, HX CTPOCHHE U (PYHKIUU.
B3auMocBs3b 0THOMEMOpaHHBIX OpPraHoOWIOB KiIEeTKH. CTpoeHHE TpaHyJISIpHOTO
petukynyma. Mexanusm Hanpasienusi oenxoe 6 IIIC. CuHTE3 pPacTBOPUMBIX
oenkoB.  CuHTe3  KJIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJsipHBIN)
AHAOIIA3MATHUECKU peTukynyM. CekperopHass (yHKIMs anmaparta [ oibIxu.
Moouguxayus benkos 6 annapame I onvoocu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcmiopT BemIeCTB B KJETKE. Bakyonw pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE  OpraHoOWIbl  KIETKU: MHUTOXOHAPHUM, IUIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuui u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W mactun. llepBuunele,
BTOPUYHBIE H  CJOXKHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOMmIacThl, XPOMOILUIACTHI, JIEMKOTIIACTHI BBICIIMX PACTCHUN.

HememOpanusie opranou sl kieTku CTpoeHue u GyHKITUH HEMEMOPaHHBIX
OpraHOU0B KJIETKH. Pu6ocomsi. IIpomesxcymounvie Quramernmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIIEUHbIE  KIIETKU.

Axmunosvle KOMNOHEHMbL HEMbIUICYHBIX KIEeMOK. MI/IKpOTp}I6O‘-II(I/I. Knerounsiii



ueHtp. CrpoeHne W JABWKEHUE KIYTUKOB M PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. Obonouka g1pa, XpOMaTHH, KapHOILIa3Ma, SAPBIIIKHA, UX CTPOEHUE U
bynkuuu. SnepHbiii O0enkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpOMOCOM B HWHTep(azHOM dlpe. Iyxpomamur u 2eemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /JJuHamuka s0epHoU 00010uKu 6 mumose. AHoepmbiil
MpAaHCcnopm.

Kierounsle BkitoueHus. CpaBHHUTENIbHAs  XapaKTEPUCTHKA  KJIETOK
AYKapHoT (PaCTUTENbHOM, J)KUBOTHOM, TPUOHOM).

JeMoHcTpanuu

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

Tabmumpr 1 cxembl: «CTpoeHHE SYKapUOTHUECKON KieTkw», «CTpoeHune
KUBOTHOM  KJIeTKM», «CTpoeHue  pacTUTENBbHOM  KIeTKW», «CTpoeHue
MHUTOXOHAPUWY, «S1po», «CTpoeHne MPOKAPUOTHIECKON KIETKI.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHUKPOIIPENapaThl pPacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUATbHBIX KIETOK.

JlaGopaTtopnass padora «l3ydyeHne CTpOEHUS KIETOK Pa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

JlabopaTopnas padora «VccinemoBanue miazmolin3a W JCIIa3Mojn3a B
PACTUTENbHBIX KIETKAX).

IIpakTuueckass padora «/3ydyeHue JABMXKEHUS  [UTOIJIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMuisvs U JUCCUMMJISILUS — JIBE CTOPOHBI MeTaOoim3ma. Tumbl
oOMeHa BeMIECTB: aBTOTPOHBIA W TeTepOoTpPOHBIA. YyacTue KUCIOpoaa B
OOMEHHBIX Tpoleccax. JHEPreTUYecKoe OOecleueHue KIETKU: MpeBpalleHue

AT® B 06MeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep PeaKIuii KIETOYHOTO



Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHWU3M JICUCTBHUS.
Kodepmentsr. Otnnunst pepMEHTOB OT HEOPTaHUYECKHX KaTaIn3aToOpoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peaKkIuii OT pa3IMIHbBIX (PAKTOPOB.

IlepBuuHbBIl CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCHUHTES.
AHokcueenHbvlli U oKcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUeMeHmbvl U NUSMEHMbl peakyuoHno2o yenmpa. Poiab XJIOpomiacToB B IpoLecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BimsHre pa3nudHbIX (HaKTOPOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XEeMOCHHTE3. Pasnoo6pasue OpraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3mbl. Buasl Opoxkenus. [IpomykTbl OpokeHus U UX
UCIIOJB30BAaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHBIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe okucIeHUE, WU KIETOYHOE AbIXaHue. POjabp MUTOXOHIpUI
B  Ipoleccax  OMOJIOTHYECKOro  OKucieHus.  Lluxknaumdeckue  peakiuu.
OxucnurensHoe  (dochopuiupoBanue. JIHepeus MeMOPAHHO20 — 2padueHma
npomonos. Cuumes AT®: paboma npomounou ATD-cunmaszvl. IlpeumyiiecTBa
a3poOHOro NyTH OOMEHa BEIIEeCTB Mepel aHa’dpoOHbIM. DPPEKTUBHOCTDH
HHEPIreTUICCKOro OOMEHa.

JdemoHcTpanuu

[Toptpetst: k. [Ipuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiet u  cxembl:  «DOTOCHHTE3», «DHEPreTHYECKUM  OOMEH»,

«buocuntes 6enkay, «Ctpoenne GpepMeHTa», « XeMOCUHTE3Y.



O6opymoBaHue: CBETOBOH MUKPOCKOT, 000pyAOBaHUE JJIS PUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnass paGora «l3ydeHue KaTaIUTUUYECKOM AKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuasi pabora «/3yueHue QepMEHTATUBHOTO paCIICIIICHUS
MEPOKCH/IA BOJIOPO/JIA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jladopatopnasi pab6ora «CpaBHeHue mporieccoB (QoTocuHTE’a U
XEMOCUHTE3a.

JlaboparopHasi pa6oTra «CpaBHEHHE POLECCOB OPOKEHHS U IBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalnus U peajin3anus eé B KIeTKe

Peakunu maTpuuHoro cunresa. [I[puHINN KOMIIJIEMEHTAPHOCTH B pEAKIIMIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnauuss u e€ srambl. Yuactue tpancnopTHeix PHK B OuocuuTese
oenka. YcnoBust bnocunTesa 6enka. Konuposanue aMmuHokucaot. Posis pudbocom B
OounocuHTe3e OenKa.

Coepemennvie npeocmasnenuss 0 cmpoeruu 2enos. Oprauuszaiysi reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'umoresa
onepona (®. XKako6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKE. KileTOUHBIN roMeocTas.

Bupycet — HekieTounbie GOpMBI KU3HH W OOJUTATHBIC Mapas3HTHI.
CtpoeHue TIPOCTBIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennwvit yuxn JIHK-cooepocawux eupycos, PHK-codepoicawux eupycos,
oaxkmepuogazos. Obpammuas mpancKpunyus, pesepmasd, UHmezpasd.

Bupycnsie 3a00sieBanus yenoBeka, >kuBOTHbIX, pactenuil. CITU]I, COVID-

19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.



Buoungopmamurxa: unmeepayus u anaiusz oonvuwux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
lIpoepammupyemvie ¢hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JemoHCcTpanumn

IToptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmuier u cxembl: «buocunTes 6enkay, «['eneTnueckuit Koy, «BUpyChI»,
«bakTepuodarmy.

IpakTnueckas padora «Co3naHue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounslii muki, ero mnepuoasl W perymsnus. WHrepdaza u mutos.
Oco0eHHOCTH TIpolleccoB, MpoTekaliux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (MMPEMUTOTHYECKUI ) MepUo bl UHTEP(DA3HI.

Marpuunsiii cunate3 JHK — pernmkanus. [Tpunnuner pernmkanun JHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTum. JIUIJIOWIHBIA W
rariouaHbld  HaOOpBl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — Muto3. CTaguu MHUTO3a W TPOUCXOASIINE B HHUX
npoueccel. Tumnbsl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHTO3a.

Perynamusa murorndeckoro nukia kinetku. [I[porpammupyemast kineTtoyHas
rubesnpb — arnomnTos.

Knerounoe sanpo, xpoMocomsbl, (GyHKIIMOHAIbHAS TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKka» — buoungopmamuyeckue mooenu QyHKYuoOHUpOoBaHus KIemkKu.

JdemoHcTpanuu



Tabnunel u cxeMbl: «KU3HEHHBIN LUK KIETKW», «Mwuto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MuTo3 B
KJIETKaX KOPEIIKA JTyKay.

JlaGopaTtopnass  pa0dora  «l3ydyeHme  XpoMOCOM Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

JlaGopaTtopnass pabGora «HaOmogeHue MHUTO3a B KJIETKaX KOHYUKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OPTraHU3MOB. OIHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI M KU3HENAEATEIbHOCTH  OJHOKIETOYHBIX
opranu3moB. bakTtepuu, apxeuw, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIE
BOJOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHbBIE OPraHU3MBI.

B3anmocCBsA3p 4acTeld MHOTOKIETOYHOTO OpraHu3Ma. [KaHW, OpTraHbl U
cucTeMsl opraHoB. Opranusm kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEH: 0Opa3oBaTelbHas,
NOKPOBHAsi, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GyHKIMNA U PacTONIOKEHHS TKAHEH B OpraHax pacTeHUH.

TkaHW KUBOTHBIX M YEJNOBEKA. [HIMBbI JKUBOTHBIX TKAHEW: SMUTENHATbHAS,
COEMHUTENbHAs, MblllleyHasi, HepBHass. OCOOEHHOCTH CTPOEHHUSA, (QPYHKUHMHA U
PACIIOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BerertatuBHble M TeHEpaTUBHBIE OpraHbl pacteHud. OpraHsl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTraHOB U CUCTEM OPIaHOB.

Onopa Tena opranuzmoB. Kapkac pactenuii. CkeneTbl OJHOKJICTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHbli W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUSI KOCTEN.

JIBl>keHWE  OpraHu3MoOB. JIBMJKEHME OJHOKJIETOYHBIX OpPraHU3MOB:

amM€0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:



TPONKU3Mbl M HACTUU. J[BMIKEHME MHOTIOKIJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MbIreuHas cucrema. Peduiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanue opranusmoB. lloryomenue BOABI, YIJIEKMCIONO Ta3a U
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TMuIleBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHEmnbI
[ULIEBApUTENBHOIO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opraHu3moB. JlpixaHue pacTeHuil. JlpIXaHuWE€ KUBOTHBIX.
Huddys3us ra3oB dyepe3 MOBEPXHOCTh KieTku. KokHoe apixanue. [lpixaTenbHas
noBepxHOCTh. KabepHoe u Jn€royHoe pAbixaHue. JlpIxaHWe MO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOXHEHHE CTPOEHHUS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. /JlpIxaTeilbpHas CHUCTEMa 4eJloBeKa. MexaHu3m
BEHTWJALIMM JIETKUX Y MNOTUL M MIEKONWTaromux. Perymanusa apixaHus.
JlpixaTeabHbie 00BEMBI.

TpaHCnOpT BEWIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CHUCTEMBI PACTEHUMU.
TpaHcropT BemeCcTB y XKUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOparmieHusi. IBOJIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJisiuus.

Beigenenne y opranusmMoB. Beigenenwe y pacteHuil. Beigenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbiaeneHus. DunbTpanus,
CEKpelMsl U 00paTHOE BCACHIBAHME KaK MEXAHU3Mbl PAOOTHl OPTAHOB BBIJCICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX >KMBOTHBIX M uejioBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHEe MOYH Y YEIIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.

Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUBI.



3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MpPOU3BOJHEIE.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uyenoBeka. KieTouHblid u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopus KIOHaNIbHO-ceIeKTUBHOro mmMmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3200JIEBAHUM.

PaznpaxxumocTte u  perymanusa |y OpraHu3MoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe U peryisius Yy
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cuctemMa u peduiekTopHas peryisiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOU CHUCTEMBI
y JKUBOTHBIX. OTJIIeNbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas peryisuus U SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMocCBs3bp HEpBHOW M SHIOKPUHHOM cucTeM. [ umnoTtaniamo-runodusapHas
CUCTEMA.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuupbl U cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUYHBIE
Bojopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOe€HUE
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IMIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI1euHast CHUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«MAmmynuter»,  «Kumieunonosiocteie», «CxeMa  TUTaHUA  PACTECHUI,

((KpOBeHOCHBIe CHUCTCMBI IIO3BOHOYHBIX JKHBOTHBIX), ((CTpOGHI/IC TuapsD,



«CTtpoenue miaHapum», «BHyTpeHHee CTpOeHUE A0XKIEBOTro uepBsi», «HepBHas
cucremMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MJIEKOTTUTaromuXx», «HepBHas cuctema yenmoBeka», «Pedaexey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIIpenapaThl OJHOKJIETOYHbBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyAoBaHuE JJI1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacHieruieHus Kpaxmalia i OeJIKOB 1MoJ iecTBreM (hepMEHTOB, 000pYAOBaHUE /IS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEW pacTeHUIN.

JlabopaTopHas padora «/3ydyeHre TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMmHoOkeHHe M pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHSI OpTraHU3MOB: Oecrosnoe (BKJIYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJISAIUS,
(dbparmeHTanus, KIOHHPOBaHUE.

ITonoBoe pasmuosxkeHue. IlosoBbie KiIeTKH, WM TameTbl. Meio3. Ctaauu
Mmeno3sa. [loBenenne xpomocoM B meno3se. Kpoccnarosep. buonornyecknii cmpici
M€i03a M TIOJOBOro Tmporecca. Melo3 M ero Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoasimeBoe pasputue. ['ameroreHe3 y KUBOTHBIX. [losioBbIE
xene3bl. O0pa3oBaHUe U Pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHe3 M OOTreHE3.
CtpoeHue MojoBbIX KIETOK.

OmnogoTBOpeHHE W AMOPHUOHAIBLHOE pPa3BUTHE JKUBOTHBIX. CrocoObl

OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.



NuanBuayanbHOE pPa3BUTHE OPraHW3MOB (OHTOTEHE3). DMOPHOJOTHUS —
HayKa O pAa3BUTUU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasHvlx npobdiem
ambpuonoeuu. Kouyenyus mopgocenos u mooderu mopghoeenesa. Craauu
aMOpHoOreHes3a KMBOTHBIX (Ha mpumepe nsarymku). Jpobdnenue. Tumbl gpobrienust.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OcoOeHHOCTU JpOOJEHMST MIIEKONUTAIOIIUX. 3apOJBIIIEBbIE JIUCTKU
(racTpyssinus). 3akiaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSHUE 4YacTed pa3BHUBAIOIIETOCS 3apojplilia (3MOpHOHANbHAS WHIYKIMS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOIO KaK pPe3yJibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHMe Ha 3>MOpHUOHAIBHOE pAa3BUTHE PaA3IMYHBIX
(aKkTOpOB OKpPYKAIOIIEH CPEJIbI.

Poct u pa3Butue xuBOTHBIX. IlocTaMOpHOHanpHBIN nepuoa. I[lpsmoe u
HenpsiMoe pasBuThe. PaszButue ¢ meramopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3HA4YEHHE NPSIMOrO M HEIMPSMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsiliMM pocTa )KUBOTHBIX U uenoBeka. CTaauu mocTaMOPUOHATIBHOIO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U cMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

Pasmuoxxenne u pasputue pacrenuid. ['ametodut u cnopodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHWe CIOp B IIpollecce Meio3a.
['amerorene3 y pacteHuidl. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIALU OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmumer u cxembl: «BereraruBHOE pasMHOXKeHHE», «THmbl Oecroioro
pa3MHOXeHUsD», «Pa3MHOXEHHE XIaMUAOMOHaAbD», «Pa3MHOXKEHHE HBIJICHBIY,

«Pa3MHOXeHue TUAPbD, «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHue



AUIEKIIETKH U crnepMmaro3ona», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX pPACTEHUN»,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBDY.

OO6opymoBaHme: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl SUIECKICTOK H
CIIEpPMAaTO30UI0B, MOAENb «LIUKII pa3BUTHA JIATYIIKI.

Jlaboparopunasi padora «l3yyeHue CTpPOEHHsSI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

IIpakTnueckasi padora «BbisiBIEHHE NMPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHe OpraHoB Pa3MHOXKEHHS BBICHINX
pacTeHUn».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HU3MEHYUBOCTHU
OpPraHu3MoB

Hcropust cTaHOBJIEHUS W Pa3BUTUSA TEHETUKM Kak Hayku. Pabotsl I
Menpens, 1I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
renetuku. Pa6oter H. K. KonbsrioBa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHUYECKHE TOHSITHUS W CHUMBOJIBL. [ OMOJIOTMYHBIE
XPOMOCOMBI, aJUICJIbHBIE TE€HBI, AJIbTCPHATUBHBIC TMPU3HAKA, JTOMHHAHTHBIM H
pPELIECCUBHBIN MPU3HAK, TOMO3UIOTa, TETEPO3UrOTa, YUCTas JIMHUS, TUOPHUIBI,
reHotur, ¢eHoTun. OCHOBHBIE METOJIbI TEHETUKH: TUOPUIOTIOTHIECKUH,
LIUTOJIOTUYECKUN, MOJICKYJISIPHO-T€HETUYECKU .

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basuno, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B.

Tumodees-PecoBckuii.



Tabnuiel 1 cxembl: «MeTobl TEHETUKNY, « CXEMBI CKPEILIUBAHUS.

Jladoparopnasi paGora «J/lpozopuna Kak OOBEKT TEHETHUYECKHX
WCCIIEOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHuens — 3aKoH
eAMHO00pa3usi rudpuI0B nepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTONIOrMYecKrne OCHOBBI
MOHOTUOPHUIHOTO CKpelBanus. [ ' unoresa 4ucToTh ramer.

AHanu3upymoliee CKpELLMBAaHUE. [TIpomexyTOUHBIN XapaxkTep
HaclieoBaHus. Pacuienienne npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. Tperuit 3akoH MeHmenss — 3aKoH
HE3aBUCHUMOTO HACJICIOBAaHUSI  TPU3HAKOB. [uTonornueckue OCHOBBI
JTUTHOPUHOTO CKPEIIUBaHUSI.

CuerieHHoe HacieaoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHas
TE€OPHUsI HACIIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIA MEXaHU3M ONPENEIICHUS MO0Ja. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbld U reTeporaMeTHbIN 1oj. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CLETUVIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHad cucrema. llmeloTponusi — MHOXKECTBEHHOE
JeWcTBHE TeHa. MHOXKECTBEHHBIA ajuleNu3M. B3auMOJeNCTBHE HEAJUIEIbHBIX
reHoB. KommiemenTapHocTs. Onncras. [lonumepus.

I'eHeTnyecKnil KOHTPOJIb PA3BUTHUS PACTCHMM, KUBOTHBIX M YEIIOBEKA, a
TakKe (PU3NOJIOTUYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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



Tabmuub! u cxemsl: «IlepBbiii 1 BTOpoi 3akoHbI Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpelmuBanue», «HemomHoe IOMUHUpPOBAHHEY,
«CuersieHHOE Hacle/loBaHue MPU3HAKOB Yy Jpo30duibl», «l'eHeThka momiay,
«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTum MOTHIBD,
«MHOXECTBEHHBIN AIUICIIU3M», «B3auMOIeCTBUE TEHOBY.

O6opynoBanue: MoOAeNb g JEMOHCTpPAllMM 3aKOHOB €IUHO00pasus
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpPAallUM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHMS MPU3HAKOB, MOJENb IS
JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «Jpo3zoduina.

IIpakTuyeckass padora «l3ydyeHue pe3ylbTaTOB MOHOTHOPUHOTO
CKpEIIUBaHUA y APO30(PUIB».

IIpakTuyeckass padora «M3ydyeHue pe3yiabTaTOB  JTUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUIIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiicTBue reHoTuna u cpenbl npu (QopMUpPOBaHUHM (PEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
VM3MEHUYMBOCTH: HEHACIICICTBEHHAs U HACIICICTBCHHAS.

MoaudukainonHas HW3MEHUYMBOCTh. Ponb cpensl B (popmMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairoHHbIN
psin u BapuanmonHas kpupasi (B. Moranmncen). CpoiicTBa MOAMGUKAIIMOHHON
M3MEHYUBOCTH.

I'enoTunuyeckas U3MEHYHUBOCTb. CaolicTBa T€HOTUITNYECKOU
U3MEHYMBOCTA. BuAbl TEHOTUNUYECKOW W3MEHYMBOCTU: KOMOMHATHBHAS,
MyTaIMOHHAs.

KomOunaTuBHAs M3MEHUYMBOCTh. MeWO3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU

I'€HECTUYECCKOI'O pa3HOO6p8_31/I$I B rIpcaciiax OAHOro Buaa.



MyTanuoHHass W3MEHYMBOCTh. BuUIbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHbie U
HUTOIIa3MaTuYeckue Myrtanud. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesjnepHas M3MEHUHMBOCThH U
HACJICICTBEHHOCTb.

Onuecenemuxa u 3INUSEHOMUKA, pOJb INULEHEMUYeCKUX ¢Hakmopos 6
HAC1e008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JlemoHCcTpanun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuet u  cxembl: «Buasl u3MeHuMBOCTHY», «MoaudukarmoHHas
V3MEHUYUBOCTbHY, «KombuHaTiBHas W3MEHYUBOCTbHY, «Merno3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKka», « Buabl MyTaruiiy.

OOopynoBaHue: )XKUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEM
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapHaIllMOHHOTO psna U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtauun y Japo3oduisl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun yenoseka. MexayHapoaHas mporpamMma HCCIEIOBAHUSA T€HOMA
yejaoBeka.  MeToapl  M3yYeHMsT TE€HETUKH  4YEJOBEKa: T'€HEAIOTMYECKHUM,
OJIM3HEIIOBBIM, IIUTOr€HETUYCCKUM, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbie 3a00yieBaHUs YelloBeKa. [ eHHbIE U XPOMOCOMHBIE

Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW TMPENpacioyioKEHHOCTHIO.



3HayeHWEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICUCHUU T€HETUYECKUX
3a001eBaHUN 4YenoBeka. MeauKo-TeHETHYECKOe KOHCYJIbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE ACHEKThI UCCIEHOBAHUN B
00J1aCTH peITaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckue ¢akTopbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eneTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuupl u cxemsl: «Kapuotun venoBeka», «MeToabl U3y4eHHUS] T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnueckasi padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cesnrekuusi opraHnusMoB

JlomecTuKanus M CeNeKIUs. 3apOoKJICHHE CEJIEKIMU U JIOMECTHKALHH.
Yuenue H. WM. BaBunoBa o lleHTpax mNpoHUCXOXKIEHUS U MHOro00pasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPO/T
#*uBOTHBIX. CopT, MmOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3meHumBocth H. . BaBumioBa, ero 3HaueHue I
CEJICKITMOHHOM pabOTHI.

Meronapl cenekimoHHOW paboThl. McKycCcTBEHHBIH OTOOpP: MAacCOBBIN H
VHIUBUTYAJIbHBIM. JTarbl KOMOUWHAIIMOHHOMI CCJICKIIUU. HcnriTanne
npousBoauTeNed MO MNOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIICHKH
(deHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoulbio aHanu3a JJHK.

HNckyccTBeHHBIM  MyTareHe3 Kak METOJl  CEJICKIIMOHHOW  palOoThI.
PagnanOHHBIN U XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOIOB
pexomOuHaHTHBIX JIHK /11 moy4ueHns ucxoIHOTO MaTepuaa Jijisi CEJIeKIIUU.

[Tomyuenue MOJIUILIIOUIOB. BryTtpuBnaosas TUOpUIU3AIINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, Wid  WHOpuauHr.  HepojacTtBeHHoe

CKpelIMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmonb3oBaHue



rereposuca B cenekiuu. OtnanénHas rubpuamsanus. [Ipeogonenue Oecrutomus
MEKBHUJOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHUe U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U
UX JUKUX pOAMYEN i1 CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYyuecmeyomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHBIX MemOo008 HAYYHLIX UCCLe008AHUL,
nepeodosuvlx uoeti U nepcneKmueHbX MmexHoI02UlI.

JeMoHcTpanuu

IToprpersr: H. U. BaBunios, 1. B. Muuypun, I'. /1. Kapneuenxo, II. II.
JlyxesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubr u  cxembl: «lIeHTpbl NPOUCXOXKACHUS U MHOTOoOpa3us
KYJbTYPHBIX PacCTeHUI», «3aKOH TOMOJIOTMYECKHX PSI0B B HACJIEJACTBEHHOU
U3MEHUUBOCTH», «Mertonbl  cenekiuny, «OtnanéHHas  THOpUIU3ALINDY,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COpPTOB KyJIbTYpHBIX PAaCTCHUN H
MOPOJT JOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METO0B CEIEKIINN PACTCHUIN.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METO/BI W JOCTHXKEHUS CEJEKIIMU pPACTECHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WUCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAS OMOJI0TUS

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJOTHUU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas

OMOTEXHOJIOTH: XJ'IG6OH€‘-IGHI/IC, MMOJIYYCHHUC  KHUCJIOMOJIOYHBIX IMPOAYKTOB,



BUHOAeNnue. MukpoOuonornyeckud cuHTe3. OOBEKTHI MHKPOOHMOIOTUYECKUX
texHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3paHue TEXHONIOTUI U THCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHHS OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Kinerounas unxeHepus. MeToapl KyJlbTypbl KIETOK U TKAHEN pacTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpUAM3alUs W COMATHYECKUU
smOpuorene3. lcrnonap30BaHWe TaruiOWJOB B CEJIEKUMU pacTteHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METO/A TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonocuu  0300poéneHus, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HHKEHepusA. VICKyCCTBEHHBI CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix J{HK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Meauuunckue OuotexHosoruu. IloctreHoMHass 1udpoBas MeTUIMHA.
[MIP-muarHoctuka. MeTa0OJIOMHBIN  aHaNW3, TEHOLIGHTPUYECKUNA  aHAIH3
IpoTeoMa YeJoBeKa Jisi OLEHKH COCTOSIHUSL €ro 340poBbs. lcnosb3oBaHue
CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-Omonnxenepus st pa3paboTKu
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUU TpPEXMEpPHOro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbIO OOECrieueHrss KOMOMHUPOBAHHOM
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynakuuonupoanusi PHK-comepkamux BUpYCOB, BBI3BIBAOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu



Tabmuupr  u  cxembl:  «Mcrnonb3oBaHHE ~ MHKPOOPraHM3MOB B
IIPOMBILUICHHOM  INPOM3BOACTBE»,  «Knerounas  wmxkeHepus»,  «l'eHHas
VHKCHEPUS.

JlabopaTopnas padora «/3yuenne 00beKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJTOYHOKHCIIBIX IPOTYKTOBY.

IKCKYypcHusl «DBUOTEXHOJIOTMS — BaKHEWINAs IPOU3BOIAUTEIIBHAS CHIIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)».

11 KITACC

Tema 1. 3apoxkaenue ¥ pasBuTHE 3BOJILUHMOHHBIX MPEIACTABJICHUHA B
omnosioruu

OpomononHas Teopust Y. JlapBuHa. Ilpennochblikh BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JIBwkympe cuibl  dBoiironmu  BuAoB 1o Y.  [lapBuny (BbICOKas
WHTCHCUBHOCTb Pa3MHOXEHUS OPTraHU3MOB, HACJIEJACTBEHHAs W3MEHYUBOCTD,
0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetnueckoir teopun sBomonuu (CTI). HelrpanbHas
Teopust dBomound. CoBpeMeHHas JBOJIOUMOHHAS  Ouojorud. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanumn

[Toptpetsl: Apucrorens, K. JIuanen, XK. b. Jlamapk, 3. 7K. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, Ix. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBor mnpuponsl (mo K. JluaHEo)»,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmaprmipyta nyremectus Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbr 60pbrObI

3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm



KarmycThl», «Ilopoasl moManTtHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFIOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tonynsiuua kak dJIeMeHTapHas eauHUna 3BoJoIuU. COBpEMEHHbIE
METO/bl OLEHKH TEHETHMYECKOro pa3HooOpa3us ¢ CTPYKTYPhl TMOITYJISIUH.
W3meHenne reHooHa MOMYJISIIUN KaK 3JEeMEHTApHOE HBOJIIOLIMOHHOE SIBICHHUE.
3akoH reneruueckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (DAKTOPHI (IBWKYIIME CHUJIBI) DBONIONUN. MyTallMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHMS 4YacTOT ajieled B momymsanusx. Oddekr
OCHOBAaTesl. Jpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo20
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha eernos 6
oonvuux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyJISIU:
reorpaduyeckast (MpoCTpaHCTBEHHAs ), OMoJIOrndYecKas (penpoayKTUBHASA).

EctecTBeHHbIlt 0TOOp — HampaBisitonuii ¢dakTop »BoOIUU. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWWA, CTAaOWIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHu3MOB KaK pe3yJbTaT MHUKPOIBOIIOLHUU.
Bo3HukHOBeHHE  MpUCNOCOOJIEHWH y  opranu3sMoB.  Apomopdo3bl U
uauoagantanuu. [IpuMepsl mpucnocoOeHu y OpraHu3MoB: MOPGOIOTHYECKHE,
dbuznonornyeckue,  OHMOXHMMHYECKUE,  MoBeaeHUYeckue.  OTHOCUTEIBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIocoObI BHJI000pa30BaHMS: ajuIonaTpU4YECKoe (reorpacduueckoe),
CUMIIATpUYECKoe  (IPKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,

rubpuauzanus). JJIMTeTsHOCTh IBOIIOIIMOHHBIX MPOIECCOB.



Mexanu3msl HopMHUpPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Pons sBomtonmonHHON Owonormu B pa3pabOTKe HAYYHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupbr U cxembl: «MyTanmoHHasi U3MEHUYUBOCTHY, «llomynsimonnas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIbl ABOJIIOLUNY», «IDKOJIOTMYECKass M30JSAUUs MONYJSAUHUI ceBaHCKOW (opemnm»,
«['eorpauueckass W30AMUS  JIUCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoin», «IlonysiiimoHHbIE BOJTHBI YUCIECHHOCTH XUITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYILECTBOBAHUE,
«MHaycTpuabHBI MenaHu3M», «Kuble nckonaemele», «llokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupoze», «Crocobbl BugooOpazoBanus», «I'eorpaduueckoe BuUmoO0OpazoBaHUe
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacTeHui», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repdbapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, YydeJia MTHII
U 3Beped ¢ MpuMepaMH pPa3UYHBIX MPUCTIOCOOTEHUM, uydesa NTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

Jlaboparopnasi padora «BbIsiBIieHHE HW3MEHUYMBOCTH y 0COOEM OJIHOTO
BUJIA».

Jlaboparopnasi padora «lIpucmocobieHuss OpraHu3MOB U  HX

OTHOCUTCIIbHAasA LICJ'IGCOO6pa3HOCTB».



JlabopaTtopnasi paGora «CpaBHeHHE BHIOB MO MOP(HOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Metoasl u3ydeHUs MakpolsBoitonuu. llaneoHToIOrMYECKHE METObI
uzydeHus: HBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meroapl uzydenus 3Boionun. CpaBHeHHE (DIOPHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emuu. Bupbi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKME M CPABHUTEIBHO-MOP(OJIOTHUECKHE  METOJIbI
W3YYEHHS] DBOMIONUU. [ E€HETHYECKME MEXaHU3Mbl HBOJIOLMM OHTOIEHE3a W
MOSIBJICHUST DBOJIFOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U aHAJIOTMYHBIE OPTaHBbI.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKHE  METOJbl  W3Y4YEHUS  HBOJIIOIUU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJbI MOCTPOCHUSI (PUIOTCHETHUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTaIlMU U SBOJIIOIUSI TEHOMOB.

OO61ue 3akoHOMEpHOCTH (ITpaBHIIA) SBOJIOIUU. [Ipuryun cmenvl hyHKyuLlL.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauainvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, 3. ['ekkensb.

Tabnuiel U cxeMbl: «OUITOTEHETUYECKUUN PSiJl JIOIIAINY, K APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
narnopoTHukn», «buoreorpaduueckue 30HbI 3emim», «/lpelid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu SMOPHOHAIBHOTO PAa3BUTHUSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBbIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IIUMIIaH3e», «l1aBHbIE

HaIIpaBJICHUA 5BOJJIOLNN), ((O6IHI/IG 3daKOHOMCPHOCTH 3BOJJIIOLHUN)).



O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKA HCKOMAeMBIX OCTaTKOB
OpPTraHU3MOB, MYJISIXKH TOMOJIOTHUHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

HaydHble TrumoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOHOreHe3
naHcrepmusi. JloHayyHble PeICTaBICHUS O 3apPOKICHUU KU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKICHHUS KU3HUA U €€ ONpOoBEpkeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxosxieHne >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ~ 3Tambl  HEOPraHWYecKoM  HBomrouuu.  [lnanerapHas
(reoyoruyueckas) JBOJIOIHUSA. XHUMHYECKas DJBOJIONUS. AOWOTeHHBIM CHHTE3
OopraHnyeckux BemecTtB W3 Heopranuudeckux. Ombeir C. Mumiepa u I'. IOpu.
O6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBatHas runoreza A. .
Omnapuna, TMoTe3a nepBuyHoro oyiapoHa Jx. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Uek) u rumoresa «mupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIECTKH.

Uctopusa 3emin u metonbl €€ u3ydeHHs. MckomaeMble OpraHM4YecKue
octaTtku. ['eoxponosioruss u e€ wmeroawrl. OTHOcUTENbHas U a0COMIOTHAs
reoXpoHoJIOrHus. ['€0XpoHOIOruuecKast Kajia: S0HbI, 3pbl, HEPUOJIbI, STOXHU.

HavanbHbie 3Tambel oprannydeckor 3BOJIOLMU. [losiBIIEHME W 3BOJIIOLMS
MEPBBIX KJIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaproTsl 1 3yKapHuOTHI.

[Ipoucxoxaenue AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
MPOUCXOKJIECHUE BUPYCOB. IIpOMCXOXKIEHUE MHOTOKIETOYHBIX OpPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarmbl SBOIIOIMN BBICIINX pacTeHui. OCHOBHBIE apOMOP(O3bI
pacrennii. Bpixox pacrenunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoXkaeHue IBETKOBBIX

pPaCcTCHUM.



OcCHOBHBIE 3Tambl IBOIIOIUN KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MICKONUTAONNX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEPUOJaM: apXeil, MpOTEepO30H,
najgeo3oi, Me3030M, KaifHO30¥. OOm@as xapakTepucThka KiIuMara U
reoJornyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro ycloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTUUYECKHE KPU3UCHI TpouuIoro. IlpuunHel u
CJIECTBUS MAacCCOBBIX BbIMHUpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHiumnel kiaccupukanmum
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPTaHU3MOB.

JeMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonneln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. ITactepa
M0 U3YYEHHUIO CaMO3apoXKIeHus Ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUN», «['€OXpOHOJIOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYECKON ABOIMONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabd», «CTpoeHue BHUpPYCay,
«Apomopossl  pacrenuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocim», «Mxw», «llanoporHuku», «l oroceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbey,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBDY, «3€MHOBOIHBIEY,

«IIpecmbikaromuecs», «lItumpy», «Miaekonurtaromme», «Pa3Butue Xu3HU B



apXxeuckou spe», «Pa3BuTHE )KU3HU B IIPOTEPO3OMCKON dper», «Pa3BuTue xu3HM B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanme: repdapuy pPacTCHW Ppa3IUYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yy4della NTULl W 3BEpeEu,
KOJUICKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUuYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryansnasa JadoparopuHasi paGora «MojaenupoBaHHE ONBITOB
Muiepa—tOpu 1o u3ydeHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTopHasi padora «/3yueHHe W ONKHCAHUE HCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «3yueHue OCOOECHHOCTEH CTpOEHUs pacTECHUM
Pa3HBIX OT/ICJIOBY.

IlpakTuyeckass  padora  «M3yyeHue  0ocOoOEGHHOCTEH  CTpOECHUS
MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl 1 3a7a4n aHTPONOIOTHU. METOIbI aHTPOTOJIOTHH.

CraHoBieHUE MPEACTABICHUN O MPOUCXOKICHUM YeJIOBEKa. Pennrnosusie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTtBo yenoBeka € JKMBOTHBIMU. (CHCTEMAaTHYECKOE TOJIOKEHUE
yenoBeka. CBHUAETENBCTBA CXOJCTBA YEJIIOBEKA C JKMBOTHBIMHU: CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTaInyus 4eloBeKa OT )KUBOTHBIX. [IpsIMOXOXKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJOBHOINO MO3ra U BTOPOM CHUTHAJIBHOM

CHCTCMBEI.



JBwkymme  cuibl  ((pakTOpel)  aHTpOINOreHe3a:  OMOJOTHYECKHe,
counaibHble. COOTHOLIEHHE OHOJOTHYECKHX ¢ COIHMAIbHBIX (PAKTOPOB B
aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM AHTPOTIOTEeHE3a. PaHHME ueroBeK0oOOpa3Hble 00e3bsHbBI
(IPOKOHCYJIbI) M paHHUE MMOHTUBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0Jed. ABCTPAJIONMUTEKU — ABYHOTHE MPEAKHU JIOJeh. YeloBeK yMelblil, IepBbIe
W3TOTOBJICHUSI OpYAuH TpyAa. YeloBeK NMpAMOXOASAIIMN U NEPBBIM BBIXOJ JIOJACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuii — - 0oOMME  MpeNIoK
HEaHJEPTAIBCKOTO YeJIOBEKa M YeJIOBEKa pasyMHOro. YenoBek HeaHJepTalIbCKUI
KaK BHJ JIIOJIEH XOJOJHOTO KiIMMara. YenoBek pa3yMHBII COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka 1 NajgeoOreHOMHUKA.

DBOJIOIMUS COBPEMEHHOIO 4esloBeKa. EcTecTBEHHBI 0TOOp B MOMYJIALIMSIX
yenoBeka. MyTalmoHHbIH mporecc ¥ noauMoppusM. [lomyiasuoHHbIE BOJIHBL,
napeiid reHoB, Murpauus U «d3(PpQPexT ocHOBATENsD» B MHOIYJSLHUAX COBPEMEHHOTO
4eJIOBEKa.

UYenoseueckue pacel. IloHarne o pace. bonpmme pacel: €BpOIEOWIHAS
(eBpasuiickasi),  aBCTpaJioO-HErpoWAHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHcKasi). BpemMs um myTu pacceneHus dYenoBeKa IO IUIAHETE.
EnuncTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YeNoBEKa K pa3HbIM YCIOBUSIM OKpYXarollel Cpesbl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdojoruo u
(U3HOJIOTHIO YETIOBEKA.

MexauciuIuinHapable  MeTonbl B (pusumyeckod  (OMOJOTHYECKOH)
aHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPONOJIOTHS W MaJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiUui. bruoconuanbHble HCCIEN0BAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOMIOLMHI OMOIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.



Tabmunel u  cxembl: «Mertoasl aHTpomnosiorun», «l0JOBHON MO3T
yenoBekay, «YenoBexkooOpasHbie 00€3bsiHBIY, «CKEIeT 4YelnOoBeKa H CKeJeT
IMMIaH3e», «PyauMEHThl M aTaBU3MBL», «JIBHXKYyIIHME CHUJIbI AHTPOIOTCHE3a,
«OBOJIIOUMOHHOE JPEBO YEIOBEKa», «ABCTpaJonHUTEK», «YenoBeK yMembliD»,
«Yenosek mnpsaMoxomdmmn», «JenucoBckuil 4yenoBek» «Heanaepraibiby,
«KpomanboHub», «IIpeaku denoBeka», «ITambl 3BOJIOLUU 4eIOBEKa», «Pachl
YeJIOBEKay.

OGopynoBaHue: MYyJSKM OKaMEHEJIOCTeH, MpeIMETOB MaTepualbHOM
KyJIbTYphl ~TIPEAKOB dYEJOBEKa, penpoAykiuu (dhororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeI0oBeKa, MOJIEIhb
yeperna 4YeIOBEKa W 4Yepena IIMMIIAH3€, MOJIENIb KUCTH 4YEJIOBEKA W KHUCTH
MIAMITAH3€E, MOJICJIM TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne 0COOCHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckass padora «/3ydyeHue  SKOJOTMYECKHX  aJanTalHii
YeJIOBEKay.

Tema 6. JxoJsiorusi — Hayka 0 B3aHMOOTHOILIEHHMSX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY KaKIIel cpeaou

3apokeHne U pa3BUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pyinbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Mertonasl sxonoruu. [loneBble HaOMOACHUS. DKCIIEPUMEHTBI B 3KOJIOTHU:
NPUPOJIHBIE W JabopaTopHbie. MojeaupoBaHue B OIKOJOTHMH. MOHHTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HauyeHWE DOKOJIOTUYECKUX 3HAHUW IS 4YeJOBEKa. IKOJIOTHUYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CHU YEJIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUA.

JdemoHcTpanuu



[Toptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxembl: «Paznensl sxonorum», «MeToibl sKoJIoTunY», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbD».

JlaGopaTtopnass  padora  «/3yuyeHne  METOJOB  DKOJOTHYECKUX
WCCIIEOBAHUI.

Tema 7. Opranu3mbl ¥ cpea oOMTaHUSA

Okosornueckre  (akToppl U 3aKOHOMEPHOCTH  HUX  JIEUCTBHUS.
Knaccudukanus dkomorudeckux  (GakTopoB: aOWOTHYECKHE, OWOTHYECKHE,
aHTpornorenuble. OOIME 3aKOHOMEPHOCTHU ACHCTBUS 3KOJIOTMYECKUX (DAKTOPOB.
[lpaBuno wmuuumyma (K. Ilnpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunotnyeckue ¢akropbl. CBeT Kak dKojorudeckuil gakrop. Jleictue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3MBbI. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak skosiornueckuii akrtop. [leiicTBue Temmeparypbl Ha
opraHu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPIaHU3MBI.

BnaxnocTs kak skonoruueckuit (akrtop. Ilpucnocobnenust pacteHuii k
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, TOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHenmiHue u BHyTpeHHHE pUTMBbI. CyTOYHBIE H
roJu4YHble PUTMBL. [IpUCIIOCOOTIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM

YCJIOBHUM KU3HMU.



XKuznennoie Qopmbel opranu3moB. [lonstne o xu3HEeHHOH (dopme.
JKusnennsie popMbI pacTeHUN: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHC
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue  dakToppl.  Buasl  OMOTMYECKHMX  B3aUMOJICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4eCcTBO). HeTpoduueckue
B3aUMoOJIeUcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTHYECKUX B3aWUMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanust. [[puHIUN KOHKYPEHTHOTO UCKITIOUCHHUS.

JeMoHcTpanuu

Tabmuupl 1 cxeMbl: «JKoJIOrHueckue Qakrtopbl», «CBETOBOW CHEKTp»,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «Te€mnoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTanuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoBy», «buosiormyeckre pUTMBDY,
«Kuznennele  Qopmbel  pactenuity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MIUPOKOJUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «llenun
MATAHUSA), «XUIMHUYeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KommeHcanuzmy.

O6GopynoBaHue: repdbapul pacTeHUM U >KMBOTHBIX, MPUCIOCOOJICHHBIX K
BIIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpoOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraMm, kcepoduraMm, me3opuTraM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJJICKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapul MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OOJAIAlOIIUX YepTaMu

MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M



KOJUIEKIIUM PACTEHUN M KUBOTHBIX PA3TUYHBIX KXU3HEHHBIX (OPM, KOJIICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

Jlabopatopuasi padora «BbIsiBIeHHE MPUCIOCOOICHU OpPraHU3MOB K
BIIMSTHUIO CBETA».

Jlabopatopuasi padora «BbIsiBIeHHE MPUCIOCOOICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnass paGora «AHATOMHYECKHE OCOOCHHOCTH pPACTCHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANH

OKOJIOTUYECKUE  XAapaKTEPUCTUKH  momymnsuuu.  llomymsimusa — kak
ouonoruueckas cuctema. Posib HEOTHOPOIHOCTH cpeibl, PU3NUEeCKUX O0aphepoB U
0CcOOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTenu NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TIOJIOBAass CTPYKTYpa, POXKIAAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALU.

DKoJiornyeckas CTpykTypa nonyssinui. OLeHKa YUCIEHHOCTH MOITYJISILUY.
JvHamuka monynsuud U €€ peryysnusa. bHOTHYeCKME MOTEHUHAN MOIYJISIUU.
MopenupoBanue IMHaAMUKHU NOMYJIALAA. KpuBble pocTa YMCIEHHOCTH IO JISILUU.
KpuBble BbDKHBaHUS. Perymnsius YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSLIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsiTue 00 3Ko0NOrMUecKoil Hullle BuAa. MectooouTanue. MHoromepHas
Mozenb dkosiormyeckon HumM k.M. XatunmHcona. Pa3Mmepsl skosiormueckon
Huy. [loreHnnanbHas U peann3oBaHHas HULIN.

Bun xak cucrema momysnsiuid. Apeasibl BUIOB. Buabl U UMX >KU3HEHHBIC
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH IMOBEAEHUS M MUIPALMI KUBOTHBIX. buosornueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdemoHcTpanuu



IToprpet: k. M. XaTunHCOH.

Tabmuupl U cXxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU TOILYJISILUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyJsiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyisiiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIU  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3xonorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTtopnass pabora «IIpucnocoOieHus ceMssH pacTeHHil K
pacCeeHUION.

Tema 9. Ikon0rust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmectBa opranu3moB. buoneHo3z u ero crpykrypa. CBs3u MexIy
OopraHu3MaMu B OUOIIEHO3E.

Dxocucrema kak oTkpbiTas cucteMa (A. Jx. Tencnun). @yHKIIMOHAIbHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHoOBHBIE  TIOKa3aTeIuW dSKOCUCTEMBbl. buomacca U mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI Uucel, OMOMAaCChl M SHEPTHH.

Junamura sxocucmem. Kamacmpoguueckue nepecmpouxu. @nyxmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX [PUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznooOpasue u nmoiaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpupoaHBIE 3KOCUCTEMBIL. JKOCUCTEMbl 03ED U PeK. IKOoCUCeMbl MOPeU U
oKeano8. IKocucmemvl MYHOp, 1€cO8, Cmenel, nyCmbitb.

AHTpPOINOTEHHBIE IKOCUCTEMBI. Arpo3kocuctema. ArporeHos. Paznuuus

MCIKAY aHTPOIIOTCHHBIMU U TPUPOAHBIMH 9KOCUCTCMAMMU.



VYpboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [ opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aK0OHOMEpPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBUI OPTraHU3MOB
B 3Kocuctemax. Poib kackaonoz2o sghgexma u 6u008-30upuxamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3xocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISLUN U Y9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmvl  6030eucmeus  3aepA3HEHUU  PASHLIX ~ MUNO8  HA
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMBUs.
MeTo10J10THsl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuupr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocHcTeMa
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIbl OPTaHU3MOB B 3KOcCHUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuia OMOMaCChl», «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KOCHCTEMa 03€pa», «ArpoleHo3», «KpyroBopor BemIecTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repOapruu pacTeHHM, KOJUICKIIMA HACEKOMBIX, Uydea MTHUIL
U 3BepeH, repbapuu KyJIbTYpPHBIX M JUKOPACTYIIUX PACTCHHI, aKBapUyM Kak
MOJIETb IKOCHUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

JlabopaTtopnasi padora «l/3ydeHue pazHooOpaszusi MEIKUX TMOYBCHHBIX

YICHHUCTOHOI'MX B PA3HBIX OKOCUCTEMAX).



IKcKkypeust «IKCKypCUs B THITUYHBIA OMOTE01IeHO3 (B TyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKekypeust «IKCKypcHsl B arpo3KOCUCTEMY (Ha I0JI€ WA B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmieruianerapuas o6omgouka 3eMiid, TJ€ CYIIECTBYET WM
CyIIIeCTBOBaJIA JXKW3Hb. Pa3zBuTHe mpeacTaBieHuil o oumocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uochepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTn OHocheps
Kak rjo0ainpHOM 9KocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHMOT€OXMMHYECKHME UUKIBI (yriepoaa, as3oTa).
PurmudHOCTS siBIeHMI B Onocdepe.

3oHanbHOCTE Onocdeprl. Ilonsarrne o O6uome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC U IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. Kinmar, pacTUTENbHBIN U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa © (QYHKIUS OSKUBBIX CHCTEM, OIICHKA UX PECypCHOTo
NOTEeHIMaNa U OMOCPEPHBIX QYHKITUH.

JlemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabnuiet u cxemol: «I'eocdhepsl 3eminy», «KpyroBopot azota B mpUpoae»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoTr kuciopojga B TPHUPOJES»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinnmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «llIupokonucTBeHHbIM
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponndeckuii jiecy.

O6opynoBanue: repbapuyd pPACTEHH pa3HBIX OWOMOB, KOJIICKIIHH
YKUBOTHBIX.

Tema 11. YesntoBek u OKpy:xawIIAs cpeaa



DKOJIOTHYECKUE KPU3UCHI M WX NPUYMHBL. Bo3aeicTBue dYenoBeka Ha
onochepy. 3arpssHeHuwe Bo3mymrHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HCHHE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KimmMara.

AHTPOTIOTEHHOE BO3JICHCTBHE Ha PACTUTEIBHBIA M JKUBOTHBIA MHUD.
OxpaHa pPacTUTENBHOTO W >KMUBOTHOIO Mupa. OCHOBHBIC MTPHUHIUIIBI OXPAHBI
npupobl. Kpacusie knuru. Oco6o oxpansieMblie ipupoansie Tepputopun (OOIIT).
BoTtanndeckue caapl ¥ 300JI0THUECKHIE TTAPKH.

OcCHOBHBIC TIPUHITUIIEI YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA M MPUPO/IBI.
PanmonanpHOE ~ MPUPOIOMONB30BAaHME W COXPAHCHHE  OHMOJIOTHYECKOTO
pazHooOpazus 3emnu. OOmKME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa B €T0 BEPOSTHBIE TIOCIIECTBHA.

Pa3BuTHEe METOOB MOHUTOPHUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoiieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl dnepeemuke. buonocuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonusvie cucmemsl, obecneuusaiowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. (OCHoOBbL
IKopeadbuIuUmayuu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemHwix SKOCUCHEM.

JlemoHcTpanumn

Tabmuubr w  cxembl: «3arpsisHeHHE arMocdepb», «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue 1ouBb», «llapHukoBbll  3ddexT», «Ocobo
OXpaHseMbIC MPUPOTHBIE TEPPUTOPUNY», «MOJEIH YIPABISIEMOTO MUPaY.

O6GopynoBanue: ¢dororpaduu  OXpaHIEMbIX PACTCHUH W IKUBOTHBIX

Kpacnoii kauru Poccuiickont @enepanun, KpacHoi KHUTH peTHOHA.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI
11O BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yldbTaTaM OCBOCHUS
OoOydJaromMuMHUCs TPOrpaMM cpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIC,
METaNnpeIMETHBIC U MPEIMETHBIE.

B crpykType JMYHOCTHBIX pPE3yJIbTATOB OCBOEHUS MPOTrpaMMbl IO
OMOJIOTMH BBIICJICHBI CIICAYIOIIME COCTABIISIONINE. OCO3HAHHE OOYJarOIUMHUCS
POCCHMCKOW TPa¥JaHCKOW HMJICHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITETLHOCTH M CaMOOIPEICICHUIO, Haluyue Momusayuu K OOyUYCHHIO
OWOJIOTHH, YeleHanpasienHoe pa3eumiue BHYTPEHHHX YOEXKICHUH JIMYHOCTH Ha
OCHOBE  KJIIOYEBBIX IIEHHOCTEH ¥  HCTOPUYECKUX TPaJAUIUNA  pa3BUTHS
OMOJIOTMYECKOTO  3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb  O0YYarOITUXCS
PYKOBOJICTBOBaTbCSA B CBOEM  JIEATEIIBHOCTH  LIEHHOCTHO-CMBICJIIOBBIMU
YCTAaHOBKaMHM, TIPUCYIIUMH CHCTEME OHMOJIOTHYECKOro OOpa3oBaHUs, Haluuue
Nnpasoco3HaHuss SKOJOTUYECKOW KYNbTYPBI, CHOCOOHOCMU Ccmasums TEIH H
CTPOUTH >KU3HECHHBIC TJIAHBI.

JIngyHOCTHBIE  pE3yJNbTaThl  OCBOCHHS  IPOTPaMMbI IO  OHOJIOTHHU
JIOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCIUTATEIBHOW JIESITEIHLHOCTH B
COOTBETCTBHUM  C  TPAJAUIMOHHBIMH  POCCUUCKUMH  COLUOKYJIBTYPHBIMH,
HCTOPUYECKUMHU U JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, MPUHATHIMU B
oOlllecTBE MpaBWIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUSI, CAMOBOCIUTAHHS W CaMOpPa3BUTHUSA, PA3BUTUS BHYTPEHHEH
MO3UIIMU JIMYHOCTH, MATPUOTH3MA W YBAXKEHHUS K 3aKOHY U IPaBOIOPSIKY,
YeJIOBEKY TpyJla W CTaplieMy TMOKOJEHHUIO0, B3aUMHOTO YBa)XXEHHUs, OEpEexKHOTo
OTHOILIEHHUSI K KYJbTYpPHOMY HACIEIUI0 W TPAJUIMSAM MHOTOHAIMOHAIBHOTO

Hapoaa Poccuiickoit @enepanuu, IpUpOIE U OKPYKAIOIIEN CPELE.



JIndHOCTHBIE pE3yNbTAaThl OCBOCHHS Y4eOHOro mpeamera «buomorus
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOMIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
OIBITA U OIBITA JIEITEIBHOCTU B MPOLIECCE Peajr3alii OCHOBHBIX HAIlpaBIICHUU
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaka1aHCcKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YUAIOIIErocsl Kak akTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaKECHHE
3aKOHA U IIPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JECATEIBHOCTH IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO IO3UIMIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTb K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOUIEHUS! K MHEHHUIO OMNIOHEHTOB MpHU OOCYXIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJCPKaHUS;

FOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH WUJICHTUYHOCTH,

naTpuoTu3Ma, YBAXKCHHA K CBOCMY Hapoay, YyYBCTBa OTBCTCTBCHHOCTH IICPC/



Ponuuou, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0 M IMaMSATHUKAM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YUEHBIX B CTAHOBIICHUE H
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTUM B TO3HAHUU 3aKOHOB
IPUPOIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeriHas yOeKIEHHOCTb, TOTOBHOCTh K CIY:KEHHUIO U 3ammrte OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAHHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIMIO0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYACH HA MOPATIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMTENSIM, CO3JaHUIO0 CEMbU Ha
OCHOBE€ OCO3HAHHOTO MNPUHATHUS LIEHHOCTEW CEMEMHOM XU3HU B COOTBETCTBUU C
TpaauuusMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAaHUE HSMOIMOHAIBHOTO BO3JCUCTBUSL KUBOM TIPUPOJALI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, PopMHUpPOBaAHUS KYJbTYPbI 310POBbS U

IMOIIMOHAJIBHOT 0 6.)1ar0110.11yqnﬂ:



NOHMMAaHWE W pealu3alus 3J0pOBOro M Oe30MacHOro obpasza KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE WEHHOCTH TMpPaBUJI HWHIAMBHUAYAJbHOIO M KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJIECTBUN U HEMPUSITHUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM NESATEIBHOCTH TEXHOJIOTUYECKOM W COLMAIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cpepam npodecCHOHATBbHOMN eI TeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJOTHYEeCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKHU 11eJ1ecCO00pa3HOe OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTHYECKON KyJIbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM M MyTel uX
pelieHus;

CIIOCOOHOCTh HCITIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OHOJIOTHH

3HAHWS W YMEHUS TPU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM



MPUPOJOTIONE30BaHNEM  (COOMIOIeHNe TpaBWUl  TOBEACHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMNPUATHE JCUCTBHUM, TMPUHOCAIINX BpPEJ OKPYKarolleh
NPUPOIAHON cpejie, YMEHHE NPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPAILATh HUX;

HaJlMYue Pa3BUTOrO  JKOJIOTUYECKOTO  MBIIUIEHUS, 3KOJIOTHYECKOU
KYJbTYpbl, OIbITA JAEATEIBHOCTA SKOJOTMYECKOM HAIMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOHN JESITEIHLHOCTH SKOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJBTYPBhI KaK CPEICTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMaHUE crenuduku OMOJIOTMM KakK HayKH, OCO3HAHHS €€ pPOJu B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIE€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKAIOIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHMS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OUOJIOTHUU JIJII COBPEMEHHOM ITUBUIIA3AIINN:
oOecrieueHuss HOBOTO YPOBHS DPAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusT  TMepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB

JKM3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHOJOTMYECKMX 3HAHMM B IENIX
MOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTé (PYHKLIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoin
IpU U3Y4eHUH OUOJIOTHUH;

NOHUMAaHWE  CYIIHOCTH  METOJIOB  IIO3HAHMS,  HUCIOJIb3YEeMBIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4aeMble 3HAHUS IS
aHalM3a U OOBSICHEHUS SIBICHUU OKPYXKAIOUIETO MHUpPA M MPOUCXOAAIIUX B HEM
U3MEHEHUH, yMEHHUE JelaTh OOOCHOBAHHBIC 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX
(aKkTOB M UMEIOIINXCSI TAHHBIX C LIETBIO MOTYyYEHUS TOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS IS
pelIeHus mpodyieM B PeasibHBIX )KU3HEHHBIX CUTYAILINAX;

OCO3HaHWE IIEHHOCTH HAyYHOW AESITEeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh UM  CIHOCOOHOCTh K HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY TOJYYCHHIO HOBBIX 3HAHMN MO OWOJIOTUH B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpG6HOCT5[MI/I.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npeameTa «bruomnorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaKAIOITUE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccenoBaHne,  HaOMIONEHHWE, W3MEpPEHUE, OKCIePUMEHT U JpYyrue);
YHUBEpCaIbHBIC Yy4YeOHBbIC JEWCTBUSA (TIO3HABATENbHBIC, KOMMYHHUKATHBHEIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON

IPAMOTHOCTH W  COLMAJIBHOM KOMIETEHIIMH OOYYaloIuXcs; CIOCOOHOCTh



O0y4JaroIIIXCs HCIIOJIb30BaTh OCBOCHHBIC MEKTUCIUTIIMHAPHEIE,
MHUPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JCUCTBUS B
MO3HABATEJILHON U COIMAJIbHOM MPaKTHKE.

B pesyinbrare wu3ydyeHHs OHOJOTMH Ha YpPOBHE CpPEOHEro OOIIero
oOpazoBanus y oOydaromerocss OyayT cpopMUPOBaHbI ITO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PETYJISTUBHBIC YHHUBEPCAIbHBIC YYECOHBIE JCHCTBUSA, COBMECTHAsS
JIESITCIIbHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEeTo
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBJilaieHre  YHHBEPCAJbHBIMH  YYeOHBIMH  NO3HABATEJIbHBIMU
AeHCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh W aKTyaJIU3HpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIO0JIb30BaTh TMPU OCBOCHWM 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIMBAThH
CBSI3M C APYTUMHU MTOHATHSIMHU );

OTpEeNeNiATh 1IeIU ACATEIbHOCTU, 3a7aBas MapaMeTpbl M KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIIOJB30BaTh OMOJIOTMUECKUE TIOHSATUS ISl OOBSICHEHUS (AKTOB U
SBJICHUM KUBOW MIPUPOJIBL;

CTPOHTH JIOTHYECKHUE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, II0
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpelICTBAa IS MPEACTaBIICHUS

CYmCCTBCHHLIX CBSI3€M U OTHOIICHUHU B N3y4aCMBIX OMOJIOTMYECKHUX O6’beKTaX, a



TAaKK€  NPOTUBOPEUM  pa3sHOro  poja, BBIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IJIaH PELIEHHs MPOOJIEMBI C YUETOM aHAJIM3a UMEIOLIUXCA
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBl B JI€ATEIBHOCTh, OLIEHUBAaTh COOTBETCTBHE
PE3yJIbTAaTOB LIEJISIM, OLIEHUBATh PUCKH MTOCIIEICTBUN 1€ATEIBHOCTH;

KOOPIMHHUPOBaTh M  BBINOJHATH padOTy B YCIOBHSX PpPEAJBHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30Bble HCCIe10BaTeIbCKUE TeliCTBUSA:

BJa/J€Th  HABbIKAMU  Y4YEOHO-UCCIIEOBATEILCKOM M MPOEKTHOU
NeSATEIbHOCTH, HaBBIKAMU PA3PEIICHUs MPOOIIEM, CITIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIE BUABI ACSATENBHOCTH MO MOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTAlUH, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

¢opMupoBaTh  Hay4dHBIH ~ THUI ~ MBIIUICHHSA,  BJIAJETh  Hay4YHOU
TEPMUHOJIOTHEN, KITFOUEBBIMH ITOHATHAMH U METOJAMU;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeILICHUs, HaXOAUTh APTyMEHTHl IJisl JO0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBAaTh IMOJY4YEHHbIE B XOJE pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;



OCYIIECTBIIAThH LIE€JCHANPABICHHBIA MMOUCK MEPEeHOCca CPEJCTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KU3HECSITCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJIEH, MIPEAJIaraTh OPUTUHAIIBHBIE MMOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HWHPopManuu (TEKCTe
y4e0OHOTr0 Moco0usi, HAyIHO-TIOMYJISIPHOMN IMTEpaType, OMOJOTHYECKHUX CIOBAPsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIM3UpOBATH
UHGOPMAITUIO PA3IUYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OIEHUBAThH
e€ I0OCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

bopMyIHpOBATH 3aMPOCHl U IPUMEHSTH PA3JIMYHbIE METOJIbI TIPU TTOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3aj1ay;

MpuoOpeTaTh OMBIT MCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTUMalbHYIO (QOpMy TMpeACTaBICHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

WCIIONIb30BaTh HAy4YHBIA S3BIK B KayeCTBE CpeAcTBa MpH padboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJeTh  HABBIKAMH  PACIO3HABaHWA W  3AIIUTHl  WHQOpMAIHH,

nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH.



OBJageHne yHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY JAeHCTBUSIMH:

1) ob1enne:

OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KHU3HU, aKTHBHO
y4acTBOBaTh B JAHAJIOre WM JUCKYCCUM IO CYIIECTBY OOCYKIA€MOM TeMbI
(yMeHue 3a/1aBaTh BOIMPOCHI, BHICKA3bIBaTh CYXIACHUS OTHOCUTEIHHO BBITIOJIHEHUS
MpeIaraéMou 3aj1auu, yYuThIBaTh MHTEPECHI U COTIACOBAHHOCTD MO3ULUNA IPYTHUX
YYaCTHHKOB AHAJIOTa WA JUCKYCCHUU);

pacno3HaBaTh HeEBepOAJbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(PJIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCHCTBUS, TOHUMATD
HAMEPEHHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO H3Jaratb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

MOHMMATh U KCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUAYaTIbHON
paboThI IPU pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN YUeOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JCHCTBHUI C Yy4E€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUJIEKTUBA;

NpUHUMAThL 1€ COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHMBAaTh Kay€CTBO CBOETO BKJAJIa U KaXJOr0 YYaCTHUKAa KOMAaHIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIEHUBATh HJEH C TO3UIMA HOBU3HBI,

OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;



OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE ITOBEJCHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBiaieHue YHMBEPCAJIbHBIMH PeryISTHBHBIMH 1CHCTBUAMMU:

1) camoopranuzanus:

UCIOJb30BaTh OWOJIOTMYECKNUE 3HAHUS JJI1 BBISBICHUS MPOOJIEM U UX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpaTh HA OCHOBE OHMOJOTHYECKHX 3HAHUW IIEJIEBBIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBMSX M IIOCTYIIKaxX IO OTHOUIECHHUIO K JKWBOW NPUPOIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSATENIbHO OCYUIECTBIIATh TO3HABATENbHYIO AEATEIBHOCTb, BBISBIIATh
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH pELIEHUs MpoOieMbl € Y4YETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUTEHUH;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMEeHTHpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBATh (DOPMUPOBAHUIO U TPOSABICHHUIO IIUPOKON JSPYAMIIMMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIQJIETh HABBIKAMU I[I03HABATEJbHOM pedlieKCMH KaKk OCO3HAHHUS
COBEPIIAEMBIX JIEMCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA

BEPHOIO PEILICHHUS;



YMETh OLIEHUBAaTh PUCKM W CBOEBPEMEHHO INPUHUMATh PELIEHHs MO HX
CHIDKEHHIO;

OPUHUMATh MOTHBBI M apryMEHTHl JPYIMX IPH aHAJINU3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHATHE ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M APTyMEHTHl JIPYTUX NPH aHAJIU3E PE3YJIbTATOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS COACpPX)AHUS Y4eOHOTO MpeaAMETa
«buonorus» Ha yrayOJIEHHOM ypOBHE OpPUEHTHUPOBAaHbl Ha oOecreueHue
npoduibHOro  oOydeHuss  oOywarouuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cnenrduueckue st ONMOIOTUN HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPHPETAMN U MpeoOpa30BaHUIO 3HAHWM, BUABI EATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUW M UX NMPUMEHEHHIO B Pa3IMUHBIX YYEOHBIX, a TAaKXKE B
pealIbHbIX JKU3HEHHBIX cuTyauusx. [IpenMeTHbie pe3ynbTaThl MPEACTAaBICHbI O
rojiam U3y4yeHwus..

[IpenmeTHbIC pe3ynbTaThl OCBOeHUs yaeOHOoro mpeameta «buonorus» B 10
Kaacce TOJKHBI OTPaXKaTh:

c()OPMUPOBAHHOCTh 3HAHUW O MECTE€ U pOJM OHOJOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAyYHOH KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB MNPHUPOABI M PEIIEHHH NpoOJieM  paldOHAIBHOTO
IPUPOIOTIONB30BAHUS, O BKJIAJIE POCCHUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAaJICHUE CHCTEMOH OWOJIOTMYECKUX 3HAHMHA, KOTOpas BKIIIOYACT:

OCHOBOITOJIararomue OMOJIOTHYECKHE TCPMHUHBI W TIIOHATHA ()KI/I?)HB, KJICTKaA,



OpraHusM, MeTa0oIM3M, TOMEOCTa3, CaMOPETYJSAIHs, CaMOBOCIPOU3BEICHHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xknerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocTn T. Moprana), yuyenuss (H. W. BaBumoBa — o 1meHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKUX PSIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJaM{ HAy4YHOrO IO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATH CYLIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHU3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, paCTEHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpPraHOB pPACTEHH, J>KUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboIu3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOTeHe3a, IMOpUOTreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYATbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBSI3M MEXIY OpraHOMAaMU KJIETKU U X
GYHKUIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX QYHKIHUSAMH, MEXKIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pPAcCTEHMM, >KMBOTHBIX WU YEJIOBEKAa U UX
GYyHKIUSIMH, MEXKIYy CHUCTEMaMHU OPTraHOB M WX (DYHKIMSMHU, MEXIY dSTalaMu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANBHOTO PA3BUTHS, T'€HOTUIOM M (DEHOTUIIOM, (PEHOTHIIOM U

dbakTopamu cpenbl OOUTaHUS;



YMEHUE BBISBISITH OTIIMYUTEIHHBIC PU3HAKH )KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTMUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUI JOKa3aTeJbCTBa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE pemiarh OHOJIOTMUECKHE  3a/laud, BbBIABISATH  MPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXIY HCCIECAYyEMbIMA OHOJIOTMYECKHMH IpOIECCaMU U
SBJIICHUSIMHU, JieJaTh BBIBOJBI M TIPOTHO3bI Ha OCHOBAHUM MOJTYYEHHBIX
pE3yNbTATOB;

YMEHHUE BBINOJHATH JA0OPATOPHBIE M MPAKTHYECKHE padOThI, COOMIOAATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTAaTh THIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIHLHBIMU
cpeacTBaMH, (GOopMyIupys Leidb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yibTaThl U JeaTh BHIBOIBI;

YMEHHE y4acTBOBATh B yU€OHO-MCCIIEIOBATEIILCKOM paboTe MO0 OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHIusX;

YMEHHE OIICHMBATh STUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEJOBAaHUN B
obnacth  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHME, HAMpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BHIOOpP Oyayuieil mpodeccuoHalbHON
JESTENIbHOCTH B 00JIaCTH OMOJIOTMM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YriayOasTh MO3HABATEIbHBIM
WHTEPEC, HAMPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO

po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo peamera «buonorusa» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ U POJM OHOJOTHUH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHATIBLHOTO
IPUPOJIOTIOIB30BAHUS, U B ()OPMHUPOBAHUM LIEHHOCTHOTO OTHOIICHHS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BJIAJETh CHUCTEMOW OHMOJOTMYECKHX 3HAHHUM, KOTOpAas BKIKOYAET
ONpe/ieNieHus] U TOHMMAaHHWE CYUIHOCTH OCHOBOIIOJAraloUMX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(oBomroniMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPUSl SBOJIIOLMN), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetndeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3aponeimieBoro cxoactsa K. M. bopa), mpaBuna (munumyma lO. JlubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHUE  BJIAAETh OCHOBHBIMM  METOJaMM  HAYYHOTO  IO3HaHUS,
UCITOJIb3yEMbIMH B OMOJIOTUYECKHUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS H
OLICHKH aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OMOre€OLEHO30B,
DKOCUCTEM M Ouocdepbl, CTaOWUIU3UPYIOIIETO, IBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O orOopa, aJJIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBIXKYIIUX CHJI HBOJIIOLIMK HAa T€HO(MOH] MOMYJISALUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPABICHUIN

9BOJIOOUH, KPYroBOpOTa BEIICCTB U ITIOTOKA SHEPTHUH B 9KOCUCTEMAX



YMEHUE YCTAaHABJIMBATH B3aUMOCBS3U MEXAY IMPOIECCaMU HBOJIOINH,
JIBIDKYIIAMH CHJIAMHA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIHYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIIBIATh  OTJIMUMTEIBHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie oOuTaHMs, a0UMOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3e€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKA3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATHYCCKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CTMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTooOpa3usi BHJIOB U
HKOCUCTEM KAK YCIIOBHUS COCYIIECTBOBAHMSI PUPOJIBI M YETIOBEYECTBA;

yMEHUE pemniaTh  OMOJIOTMUECKHE  3a/laud, BbBIABISATH  MPUYUHHO-
CJICJICTBEHHBIE CBSI3M MEX]y HCCIEIyeMbIMU OMOJIOTUYECKUMH TMpOIleccaMu |
SBJICHUSIMH, JIeJaTh BBIBOJABI W TIPOTHO3bI HAa OCHOBAHHWM ITOTYYEHHBIX
pe3yIbTaToB;

YMEHHUE BBINOJHATH JA0OPATOPHbIE M MPAKTHUYECKUE padOThI, COOMIOIATh
npaBuiia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh UX HKCIEPUMEHTATHLHBIMU
cpenctBamu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHHE y4acTBOBATh B yU€OHO-HUCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, M
nyOMUYHO  TPEACTaBIATh  TOJYYCHHBbIC  pE3yJbTaThl Ha  yYEHHYECKHUX
KOH(epeHusX;

YMEHUE OIICHUBATh THUIOTE3bl U TEOPUU O TIPOUCXOXKIECHUU KHU3HHU,
YEeJIOBeKAa M YEJIOBEYECKUX pac, O TMPUYMHAX, TMOCIEACTBUAX U CHocoOax

NpeaoTBpalleHus T100anbHbIX U3MEHEHUH B Onocdepe;



YMEHHE OCYIIECTBISTh OCO3HAHHBIN BHIOOP OyAyIiei npodeccruoHaaIbHON
JESITEIbHOCTH B 001aCT OHMOJIOTUH, KOJIOTUH, PUPOIOTIONH30BAHMS, METUIIUHBL,
OMOTEXHOJOTHH, TICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOTO XO3SHCTBA, MHILIEBON
IPOMBIIIJICHHOCTH, YIUIYOJIsATh T[O3HABAaTEIbHBIA MHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIM  BBHIOOpP  COOTBETCTBYIOIIEH  Tpodeccun W MPOJODKEHUE
Onosornueckoro o0pa3oBaHusl B OpraHU3AlMAX CPEeTHEro MPo(ecCHOHATBHOTO U

BEICIIIETO 00Opa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIEKTPOHHbBIE
Ne n/n Hauvenoatiite pasie0s u Tem Kontpoabnbie Ilpakruyeckue (uudposbie)
TpOTpamMMel Beero paGoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypchl
1 buonorus xak Hayka 1 HOP
2 JKuBble cucTEMBI U UX U3YUEHHE 2 1(0)
3 buonorus knerku 2 0.5
4 X¥UMHYECKash OpraHu3alus KIETKU 10 1
5 Crtpoenue 1 GyHKIMU KIETKU 8 2 ooP
6 OOMeH BemecTB U PEBpaICHHE YHEPTUU B 9 1
KIIETKE
7 Hacnez[CTBeHIfasI uHbopmanus u 9 05
peanu3anys e€ B KIeTKe
JKu3HeHHBIN UK KISTKH 6 1 1HOP
CrpoeHune U QyHKIIMH OpraHU3MOB 17 1 1.5
10 Pa3smHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 05 11OP
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoBeka 3 05 1HOP
15 Cenexuusi OpraHu3MoB 4 1 1
16 buortexHonorus u cuHTeTUYECKAsk OHOIOTHUS 4
17 PesepBHOoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 13
I[TPOI'PAMME




11 KJIACC

KounuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM
Ne ni/n Konrposnbubie Ilpakrnueckne  (uuppoBbie)
NPOrpamMMbl Bcero
paGoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOrusa — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OOUTaHus 1.5
8 DKOJIOTUSl BUJIOB U MOIYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoaudecTBO 9acoB

IIpakTHYeckue
padoThI

KonTpoabHbIe
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bronorns xax KoMIjIeKcHas HayKa U KaK

9acTh COBPEMEHHOTO 00IIeCTBa

L[OP

JKuBbIE CHCTEMEBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anms )KUBbIX CUCTCEM

HOP

Hcropust OTKpBITHA U U3Y4EHUS KIIETKHU.

Kierounas teopus

Meroasl MOJIEKYIIIPHON U KJIETOYHON

o6uosoruu. [IpakTnueckas padora
«M3ydyeHre METO0B KIETOUHOU
Ouoznoruu (xpomarorpadus,
anexTpodopes, nuddepeHuanbHoe
ueHtpudyruponanue, [1L[P)»

XMMHUYECKUN COCTaB KJIETKHU

0.5

HOP

MI/IHepaJ'IBHBIe BEUICCTBA KJIICTKHU, UX
Ouosoruyeckas poib

OpFaHquCKHe BEIIIECTBA KJICTKU —
oenku. JlaboparopHas pabota
«O06HapyxeHue OEJIKOB C IIOMOIIBIO
Ka4YE€CTBCHHBIX peaKHHfI))

0.5

CoiicTBa, KnaccupuKanys 1 GyHKIUN

0€eJIKOB




10

11

Oprannueckue BEIecTBa KJISTKH —
YTJIEBOIbI

Oprannueckue BEIecTBa KISTKH —
JIITHIBI

12

Hykneunossie kucnorsl. [IHK u PHK.
Jlaboparopuas padota «Vccienoanue
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

0.5

13

14

15
16

Crpoenne u pynkiun ATD. pyrue
nykneosunrpudocdarsr (HTD)
CexBenuponanue JJHK. MeToibl
T€HOMMKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKN METOIbI CTPYKTYPHOU
OuoI0ruu

KonrponsHass pabora Ne 1 buonorus
KJIETKA. XMMHUYECKasi OpraHu3anus KJIETKU.

Tunel KJI€TOK. HpOKapI/IOTI/I‘-IeCKaSI KJICTKa

17

18

19

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
[IpakTuueckas padbora «M13yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

[ToBepXHOCTHBIN anmapaT KJIETKU
OnxHoMeMOpaHHBIE OPTaHOUIBI KIICTKH.
[IpakTuyeckas padora «M3yueHue

ABUIKCHUS HUTOIIa3MbI B pACTUTCIIbHBIX
KIJIETKax»

0.5

0.5

20

HOJ'IyaBTOHOMHI)Ie OpraHon bl KJICTKH:
MHUTOXOHIPHUH, TUIacTU IbL. JlJabopaTtopHast
pabota «VccnenoBaHue mia3Moin3a u

0.5




21

ACIIIIa3MOJIn3a B PaCTUTCIIBHBIX KIICTKAX»

HememOpaHHble opraHon/Ibl KJIETKH

22

23

24

25

26

Crtpoenue u GyHKIIUHU sIpa 1

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHs KJIECTOK Pa3IMIHbBIX
OpPTraHUu3MOBY

AcCCUMWISITIHS U TUCCUMHIJISIINS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas padora
«M3yueHne KaTamuTHIeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
Kartasas3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTaboJin3Ma.
JlaGopatopnas pabora «3yueHue
(epMEeHTaTUBHOTO pacUIeTIICHUS
IIEPOKCUJIA BOAOPOIA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

0.5

0.5

27
28

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

dorocunres

29

XemocuHTtes. JJabopaTropnast pabota
«CpaBHeHue mporeccoB GOTOCUHTE3a U 1
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlaboparopHas pabota 1
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U




JABIXaHU»

AspoOHbBIEC OpraHU3Mbl. JTaIlbl

31
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO IPaJUCHTA

32 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakiuyn MaTpu4HOTO CHHTE3a

34 Tpanckpunuus — MaTpU4HBIA CUHTE3
PHK

35 Tpancsiiust u e€ 3Tarnbl

36 KoaupoBanue amunokucior. Ponb
prubocoM B OMOCUHTE3E OeKa

37 Opranu3anys TeHOMa y IPOKapuoT U
9YKapHOT

38 MornexyssipHble MEXaHU3Mbl SKCIIPECCUN
T€HOB Y DYKapHOT
Bupycsl — BHeks1eTOUHBIE (POPMBI JKUZHU

39 u obnuratHele napasuThl. [IpakTnueckas 0.5
pabota «CozaHue MOJENIN BUPYCa»

40 BupycHslie 3a0011€BaHuS YeIIOBEKa,
YKUBOTHBIX, PACTCHUIN

a1 Hanortexnonoruu B 6M0JI0THN U
MEUIINHE

42 JKu3HEeHHBIA UK KIETKU

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5

MHUKpOIpenaparax»




45

HGHGHI/IG KJI€TKU — MHUTO3

Tunel knetok. Kapuokunes U IUTOKUHES.

JlabopaTopHas pabora «HabmroneHue

LIOP

40 MHTO32 B KJIETKaX KOHYMKA KOpeIIKa 05
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)»

47 Peryianus ;KM3HEHHOT O LIUKJIA KJIETOK

48 OpranusM Kak €IMHOE 11eJ10e

49 Tkanu pacrenuii. JlJaboparopras padbota 05
«M3ydeHne TKaHel pacTeHUII» '
TxaHu KUBOTHBIX U YETOBEKA.

50 Jlaboparopuas padota «3yueHue 0.5
TKaHEW )KUBOTHBIX)»
Oprasbl. CucTeMbl OpraHoB.

51 JlaGopatopnas pabora «3yuenue 0.5
OPTaHOB IBETKOBOTO PACTEHHSD)

52 Omnopa Tena OpraHu3mMoB

53 JIBI>KEHE OPTaHU3MOB

54 IIntanue opraHu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4elloBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHcmopT BEmIECTB Y OpraHM3MOB

59 KpoBeHocHas cuctema Mo3BOHOUYHBIX
KMBOTHBIX U YEJIOBEKa

60 Brinenenue y opranu3moB. 3anmra y




OpraHu3MOB.

KontponpHast pabora Ne 2 JKusHeHHBIH

61 nukn  kiaetkd. CrtpoeHne © - QyHKIHH
OpPraHHU3MOB.
62 NMmyHHas cuctema yeinoBeka
63 PaznpaxxuMocTh 1 perynsnus y
OpPTraHU3MOB
64 ['ymopanbHas perymsiius 1 SHIOKpUHHAS
CUCTEMa KUBOTHBIX U YeIIOBEKa
65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB
66 [TonoBoe pa3MHOXEHHE
67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlaboparopHas pabota 05
«M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHUKpOIpErapaTax»»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akiaka OpraHoB U TKaHEU U3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE )KHBOTHBIX.
71 JlabopaTtopHas pabota «BrisiBieHne 05
MIPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX )KUBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHMIA.
79 JlabopaTtopHas pabota «CtpoeHue 05

OpraHOB Pa3MHOKEHUS BBICIIIHNX
pacTeHuin»




I/ICTOpI/IH CTaHOBJICHUA U PAa3BUTUA

73 1 LHOP
TCHETUKH KaK HAyKH
OcHOBHbIE TOHATHUS U CUMBOJIBI

74 reHetuku. JlabopatopHas pabora 1 05
«/Ipo3oduia kak 00BEKT TCHETHIECKUX '
HUCCIIEIOBAHUI )
3aKOHOMEPHOCTU HACIIEAOBaHUS
pu3HaKoB. MoHOruOpuaHOE

75 ckpemuBanue. [Ipaktuueckas pabota 1 05
"U3yueHue pe3ynbTaToB '
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo3o¢uis”

76 [{uTomornyeckue OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIINBAHUS

7 AHanmm3upymrolee CKpeuuBaHue. 1
HenosnHoe nomuanpoBanue
JluruGpuHoe CKperBaHue.

78 [IpakTuueckas padbora «M13yuenue 1 05
PEe3yIbTATOB JUTHOPHUIHOTO '
CKpEIIUBaHUS Y APO30(DUITBI»

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIUBAHUS

80 CreryieHHOE HaclleJIOBaHUE TTPH3HAKOB 1

81 XpOMOCOMHas TEOPUSI HACTEICTBEHHOCTH 1

82 I'eneTtuka nomna 1

83 I'eHOTHI KaK LIEIOCTHAS CUCTEMA 1

84 I'eHeT4eCKU KOHTPOJIb PA3BUTHUS 1

paCTeHHﬁ, JKHUBOTHBIX U YCJIOBCKA




85

86

N3MeHuYnBOCTH MpU3HAKOB. Buibl
U3MEHUYUBOCTHA

MopaudukarmoHHass K3MEHYUBOCTh

87

BapranunoHHBIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOTU(UKAITMOHHONW N3MEHUYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BapHallMOHHON KPUBOM»

0.5

88

89

90

91

I'enoTunM4eckass N3MEHYNBOCTb.
KomOnHaTuBHAss N3MEHUYUBOCTH
MyTanuoHHast U3MEHYUBOCTbD.
[IpakTuueckas padora «Myrtauuu y
po30QuIIbl (HAa TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMepHOCTI/I MYTalUOHHOI'O

pornecca. ONUreHeTHKA U SITUTeHOMUKA

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHue U aHaIN3
POIOCIOBHON»

0.5

0.5

92

93

94

MeTtoabsl MEIUIIMHCKON TEHETUKU
3HaueHNEe MEIMIIMHCKON T€HETUKH B
MPEIOTBPALLEHUH U JICUEHU U
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHbBIE TIOHATHS CEIEKIIHH.
JlaGopatopnas pabora «3yuenue

COPTOB KYJIbTYPHBIX PACTEHUN U IIOPOJ

JOMAIIHUX KUBOTHBIX»

0.5

1IOP




95

96

97

MeToapl CEeNeKIIMOHHOM pabOTHI.
Jlaboparopuas padota «3yueHue
METOJOB CEJIEKI[UU PACTCHUI»
JloCcTHXKEHHS CeIEKIIMU PaCTEHUN 1
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBHUBKa pacTeHU»

CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE
TeHETUYECKUX PECypCOB

0.5

98

99

buotexHoorus kak Hayka u 0Tpacib

npousBojicTBa. [IpakTuueckas pabora

«3yueHne 0ObEKTOB OMOTEXHOJIOTHI
KonTponbHas padora Ne 3. ['eHeTHKa — HayKa
0 HACJIEZICTBEHHOCTH ¥ U3MEHUYUBOCTH
OpPraHU3MOB. 3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH. 3AKOHOMEPHOCTH
U3MEHYUBOCTH.

0.5

100

101

OCHOBHBIE HAMPABJICHHUS] CHHTETUICCKOU
Oouosoruu. XpoMOCOMHasl U TeHHas
WHXCHEPHSI.

MeauiuHcKue OMOTEXHOJIOTUU

102

PesepBusiii ypok. [loBTOpEHue,
000011IeHHEe, CUCTEMATH3aI1s 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

13.5




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara udposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbHLIe
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
5 [Tonmynsius — snemMeHTapHas €IMHULIA 1
IBOJIIOLIMH
3aK0H reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHIE U3MEHYUBOCTH Y '
0co0el OHOT'O BHAA)
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. N30 nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
11 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINAN 1

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oT60Op

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Ipumeps! npucnocodaeHN y OpraHu3MoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «I[IpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco000pPa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yabTar
MUKPOIBOIIOIIH

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLIH
OMOpPHOIOrHYeCcKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE




MCTOABI U3YUCHUA 3BOJTOIINHN

23 OO1m11e 3aKOHOMEPHOCTH HBOJIIOIUH

24 AnantuBHas paguanus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU

o5 HayuHnble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie

26 JloHay4YHBIC MTPEACTABICHUS O 3aPOXKICHUH
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
IBOJTIOIIAH

28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopnast pabora «3yuenue u 05
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPCBHUX '
OpPraHU3MOB»

30 HauansHele 3Tars! opraHn4eckon
IBOJTIOIIAH

31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN

39 pactutensHOro Mupa. [IpakTudeckas 05
pabota «3ydenue ocobeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»

33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KHBOTHOTO
MUpa
DBONIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHuYecKoro
MPOLILIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opraHuyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOXOKICHHEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHo1IeHre OMOJIOTHYECKUX U
COLIMATILHBIX (J)aKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHeTrka U majeOreHOMHUKA

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTalyil 4YeJIoBeKa

49 MeXIUCIUTUTHHAPHBIE METOTBI

AQHTPOIIOJIOTUU




50 3apoxaeHUE U Pa3BUTHE YKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOTNYECKUX 3HAHUU I 1
YeJI0BeKa

53 Dkosorudeckue HpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopaTopHas 1 05
paborta «BpisiBIEeHHE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUI (akTop.

55 JlaGopatopHnas pabota «BelsiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BIUSTHHIO
TeMIepaTypbi»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

S7 Cpenbl oOuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHeHnHble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




IMOITYJI A

OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

63 YHCIIEHHOCTb, IUIOTHOCTh, BO3pacTHas U
MI0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOIMYJISIIHHN:

64 POKIaEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITAN

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JluHamMuKa MOMYyJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOITYJISIIIHH.
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparophnast pabora «IIpucnocobiaeHus 0.5
CeMSIH PaCTeHHI K pacCEICHUIO»

69 Bun kak cucrema nonynsmuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAIN
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTHUH B
HKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3meneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHBb

79 AHTpPONOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTiueckas padborta 05
«M3ydenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

83 bruocdepa — obmierutanerapHast 060104Ka
3emin

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

86 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKUE ITHKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozab!

93 OCHOBHBIE IPUHITUIIBI YCTOMYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOAbL

PanronansHoe npupoa0onb30BaHue U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOIIONHUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIie»

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 O06o0mmenne 1o Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O6o006menne no Teme «OpraHu3mMsl ¥ cpena 1
OOUTaHUS

101 O606meH1/ie 1o TeMe «IKOJIOTHS BUJIOB U 1
OIS

102 O6o006menue no Teme «brocdepa — 1
rino0anbHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB 10 102 75

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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