Pabouas nporpamma no yueoHomy npeamery «buosiorus»
(yriry0J1éHHbBII YPOBEHD).

Pabouass mporpamma mo yueOHOMY mpenmery «buonorus» (yriayOnéHHBIHI
ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBeHHO-Hay4dHBIE TMpeaMETh») (Hanee
COOTBETCTBEHHO — ITPOTrpaMma 1o OUOJI0TUH, OMOJIOTHS) BKIIOUAET MOSICHUTEIIbHYIO
3aIKCKY, COJIEpKaHUE 00yUYEHUs, NIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS IPOIPaMMBbl
1o OUOJIOTHH.

[losicHuTenbHas 3amucKka OTpa)kaeT oOIMe MeNMd M 3aJa4d  U3Y4YCHHS
OMOJIOTUH, XAPAKTEPUCTUKY IICUXOJOTUYECKUX TPEINOChUIOK K €€ H3y4YEeHHIO
00y4aroLMMUCs, MECTO B CTPYKTYpE y4eOHOIO IJIaHa, a TAKXKE MOAX0JIbI K 0TOOpY
COJIEp)KaHUsl, K OIPEACICHUIO IUIAHUPYEMBIX PE3YJIbTaTOB M K CTPYKType
TEMaTHYECKOI0 IIJIAHUPOBAHUS.

CopnepxaHue OOy4YEeHHMS paCKpbIBa€T COJEpKATENbHbIE JIMHUH, KOTOPbIE
IpeaIaratoTcs A1 0053aTeIbHOIO M3yYEHHUSI B KaX0M KJIACCe Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

[Inanupyemble pe3ysabTaTbl OCBOECHUS MPOTrpaMMbl MO OMOJIOTMH BKJIHOYAIOT
JMYHOCTHBIE, METAaPEIMETHbIE PE3YyIbTAThl 3@ BECh NEPHO 00yUEeHUs HA YPOBHE
cpenHero oo1ero o0pa3oBaHusl, a TAKXKe MPEAMETHBIE JOCTUKEHUS 00yYarOIIerocs
3a Kbl T07] 00y4YeHUs.

IHosicHuTEIbHAA 3aIUCKA.

[Iporpamma 1o OuoOJIOTMM Ha YpPOBHE CpeIHEro ooOimero o0pa3oBaHUs
pa3pabotaHa Ha ocHoBe {DeaepasnbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O0 obpazoBanuu B Poccuiickoii denepanuny», @enepasbHOr0 rocyJapcTBEHHOTO
o0pa30BaTeNpHOrO CTaHAapTa cpeaHero oodmero oobpasoBanus, Konuenmuu
npenojaBaHus ydyeOHOro mnpeaMera «buonorus» W OCHOBHBIX MOJIOKEHUMN
benepanbHON IPOrpaMMbl BOCTUTAHUST

VYueOubiii mnpeamer «buonorus»  yriyoJ€HHOrO  YpOBHA — H3Y4YEHHS
(10-11 xmaccel) sBISICTCS OJHMM H3 KOMIIOHEHTOB MPEIMETHON 00IacTH
«EcrectBeHHO-HayuHble npeaMerb». CormacHo mnonoxenusm OIoOC COO,

npouiibHbIE yueOHbIE MPEIMETHI, U3y4aeMble Ha YIITYOJIEHHOM YPOBHE, SBIISIFOTCS



criocobom nuddepeHuanuu oOy4eHus Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHuUs
U TPU3BaHbI 00CECTIICUUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
OOLIUM, CPETHUM CIIELMATBLHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMst KasKIblii
U3 3THX YYEeOHBIX TPEIMETOB MOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE
penieHne 00pa3zoBaTEIbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3a]1a4, CBSI3aHHBIX
¢ mpodopueHTanueit 00yJyarouxcsi U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM
00JIaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO C OMOJIOTHUEH, MEAUITMHOM, DKOJIOTHEH,
MICUXOJIOTHEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[TporpamMma mo Ouosoruu Ja€T MPEACTABICHUE O LIETU U 33Ja4ax U3y4eHUs
yaeOHOrO mpenmera «bwonorus» Ha yryOn€HHOM ypOBHE, OIpeaesseT
o0s3aTeNIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €r0 CTPYKTYPUPOBAHHE
o pa3jelaM M TeMmaM, paclpefesieHHe 1o  KjaccaMm, pPEeKOMEHAYET
MOCJIEIOBATEIBLHOCTh U3YUEHHUs YUeOHOTO MaTepHalia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTeW oOywaromuxcsi. B mporpamMmMe mo OMOJIOTHU peaau30BaH MPUHIIUIT
MIPEEMCTBEHHOCTH C U3Y4YEHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, Onaromaps yemy IpOCMaTPUBAETCS HaIPaBJICHHOCTh
Ha TOCHEAYIONIee pa3BUTHE OMOJIOTMYECKUX 3HAHWM, OPHUEHTHUPOBAHHBIX
Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUSA, HKOJOTUYECKOTO
MBIIIICHHUS, TIPECTAaBICHUH 0 3I0pOBOM 00pa3e )KM3HU, Ha BOCITUTAaHUE OEPEIKHOTO
OTHONIEHUS K OKPYXKaIollel MpUpoIHO# cpene. B mporpamme 1mo 6MOIOTHH TaKkKe
MOKa3aHbl BO3MOXKHOCTH Yy4yeOHOro mpeamera «buomnorus»y B peamuzanuu
tpeboBannii ®I'OC COO K IIaHHPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4YeHHUs U B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON  JIEATEIBHOCTH OOYYaroIIMXCS TO OCBOEHHUIO COJEp)KaHUS
Ouonornyeckoro oOpa3oBaHMs HAa YPOBHE CpeaHero oOmiero oOpa3oBaHUS
0011e00pa30BaTeIbHOM IIKOJIHI.

[Tporpamma 1o GHOJIOTHH SIBISETCS OPUEHTHUPOM JIJISl COCTABJICHHS aBTOPCKHX
pabouux mporpamMm. ABTOpaMu pabodux MPOTpaMM MOXKET OBITh MPEJJI0KEH CBOU

NOAXOA K CTPYKTYPUPOBAHHIO U TMOCJEIOBATEILHOCTH M3YYEHHS] Y4eOHOTro



MaTepuaa, CBO€ BUACHUE CIIOCOO00B (POPMUPOBAHUS Y OOYHAFOIITNXCSI TPEAMETHBIX
3HAaHWUU U YMEHUH, a TaK)Ke METO/I0B BOCITUTAHUS U PA3BUTHS CPEJCTBAMH yUueOHOTO
npeameTta «bronorusy.

Y4eOnpiii mpeamer «buosorus» Ha ypoBHE CpPEeIHETO 00IIero oOpa3oBaHUS
3aBepiaeT OUOJIOrHYecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriiyOJieHre 3HaHUM O00ydaromuXxcs O KUBOU MPHUPOE, OCHOBAX MOJIEKYJISPHON
Y KJIETOYHOU OMOJIOTUHU, SMOPUOTIOTUH U OMOJIOTUH PAa3BUTHSI, TEHETUKH, CEJICKIUU,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yrIyOJI€HHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCSA K IMOCIEAYIOIIEMY IOIYYEHUIO
Ouonoruyeckoro  oOpa3oBaHHMs B By3aX W OpPraHU3alMsSIX  CPEIHETO
npodeccuoHanbHOro 0opa3zoBanusa. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [MOJIYYEHHBIX TPU HU3YYEHHH  OO0YyYarOUIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus B 10—11 kiaccax 3T 3HaHMS MONYyYaroT pa3Buthe. Tak,
pacmdpeHsl U yriiyojieHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKHE CBEICHUS IPUKIIAJHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI IJI MOCIEAYIOLIEro
BbIOOpa mipodeccur. Bo3MokHA Takyke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOIIUMUCS NpPU HU3YyYECHUH
bu3uKU, XUMHH, reorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl MO OHWOJIOTUM OTPaXKaeT CHUCTEMHO-YPOBHEBBIM
Y SBOJIIOLIMOHHBIA MOAXOAbl K M3ydeHHto Ouonoruu. CorinacHo UM, HU3ydaroTCs
CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEpPHBIC IJISl KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aliy, OBOJIOIUM OPraHWYECKOro Mupa Ha 3emie, COXpaHEHUs
OMOIOrMYecKoro pasHooOpasus riaHeTbl. Tak, B 10 kiacce M3y4yaloTCs OCHOBBI
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTMU W OHOJOTHU Ppa3BUTHS,
TEHETUKM W  CENeKUWH, OUOTEeXHOJOTMM M  CHUHTETHMYECKOH Ouosoruw,

aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300JIOTMH, aHATOMUU,



¢uznonornu yenoseka. B 11 kiacce u3ydaroTcs 3BONIOIMOHHOE YU€HHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYuebnsiii  npenmer  «buonorus»  mpu3BaH  00€CIEUUTh  OCBOCHHUE
00y4arOIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJIEH, IPUHITUIIOB U MPaBUJ,
JeXalluX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, 3HAHUU
O CTPOEHUHM, MHOT0OOpa3uu M OCOOEHHOCTSX KJIETKH, OpraHu3Ma, IMOIYJISIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HaHUM. J{iis
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yJarommxcs K OHOJIOTUH HapsAy Cco
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUH MPOTPAMMBI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIECHMS M PAa3BUTHUS
TOM WM MHOM 00J1acTH OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEILLIEHUE BAXKHEUIINX OMOJIOTMYECKUX M SKOJIOTHUYECKUX TPOOIIeM.

[enb uzydenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBIAJICHUE  OOYyYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpETeHHE YMEHUM
WCITIOJI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpPECa K ONpPeneNEHHON 00JacTu
poeCCHOHANILHON JIeATENTbHOCTH, CBSI3aHHOW C OWOJIOTHEHW, WM K BBIOOpY
y4eOHOTO 3aBEICHUS JIJIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctwxkeHnue  uend  u3ydeHus  ydyeOHoro  mpeamera  «buomorusy
Ha yriyOJ€HHOM ypOBHE 00ECIIeUrnBAETCS PEILICHUEM CIEAYIOLUX 3a/1ay:

OCBOEHHE OOYYAIOIIMMUCA CUCTEMbI OMOJOTMYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHIEMIUAX, TUMOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX
Y IIPaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MUPA;
O CTPOCHHUHM, MHOTOOOpa3uW U OCOOCHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAINS, BU, OMOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYyYaloUMXcs C METOJaMU TIO3HAHWS JKUBOH MPUPOIBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJEKYJISIpHOM U

KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM ¥ OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIINU,



OMOTEXHOJIOTMM ¥ CHUHTETUYECKOW OHONOrMM, TaJCOHTOJOTHH, JKOJIOTHH);
METOJAMH CAaMOCTOSITEIbHOTO TNPOBEICHUSA OHOJIOTMYECKUX HWCCIEAOBaHUN B
nabopatopurn W B mOpupoae (HaOmIoJeHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHWE OOYYalolIMMUCS  YMEHUSIMH: CaMOCTOSATENIbHO  HaXOJUTh,
aHAIM3UPOBaTh U MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMAIMIO; TOJIb30BAThCS
OMOJOTMYECKOM TEPMHUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-PKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npobiieMaMy 4YEeJIOBEYECTBA; OIEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH IO
OTHOILICHUIO K OKpPYXKaloIIeld NpUpOAHON cpesie, COOCTBEHHOMY 3JI0POBBIO U
3JOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBaTH U  COONIOAATH  MEpbI
npoHIaKTUKKA MH(EKIIMOHHBIX 3a00J€BaHUl, MpPaBUIa MOBEACHUS B MPUPOJE U
obecrnieueHns: 0€30MacHOCTU COOCTBEHHOW >KU3HENEATEIbHOCTU B UPE3BbIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS MHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OWOJIOTUH, pEIIaeMbIMH €10 MpodjeMaMu, METOA0JIOTHen
OMOJIOTMUYECKOT0 HCCIIE0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUM,
perieHus: OMOJIOTMYECKUX 3a]lad, MOJEIUPOBaHUS OUOJIOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAaHUE y O00Yy4YaIOIIMUXCA LEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE B
LEJIOM U K OTIEIbHBIM €€ 00bEKTaM U SIBICHUSAM; (POPMUPOBAHUE IKOJOTUYECKOH,
IeHETUYECKOM IPaMOTHOCTH, 001Eel KyJIbTYphl OBEIEHUS B IPUPOIE; UHTETPaLluu
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHne  OOy4yalOUIMMHUCS  KOMIETEHTHOCTM B  pPalMOHAIBHOM
IPUPOIOTIOIB30BAaHUH (COOIIIOIEHUE MTPABIII IOBEJCHHUS B IPUPOJIE, OXPaHbl BUAOB,
DKOCHUCTEM, Ouochephl), COXpPaHEHUH COOCTBEHHOT'O 370pPOBbS M 3/I0POBBS
OKpyXaromux JoAel (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,

oOecrieyeHne O€30MacHOCTH KU3HENEATENbHOCTH B UYPE3BbIUYAMHBIX CUTYaIUsAX



OPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO3JaHME€  yCIOBUWA  JJii  OCO3HAHHOTO  BBIOOpA  OOYYAIOIIMMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUyaJIbHBIMU HHTEpPECAaMU U MOTPEOHOCTSIMU PETHOHA.

OO1iee 4YKMCIO YacoB, PEKOMEHJIOBAHHBIX JUIsl W3y4YeHUsi OHMOJOrMu Ha
yriayOieHHOM ypoBHE, - 204 yaca: B 10 kiacce - 102 ygaca (3 yaca B Hezeno), B 11
kiacce - 102 gaca (3 gaca B HeJeIo).

OT6op opraHu3alMOHHBIX (POPM, METOJOB U CPEACTB OOyUYECHHUS OUOJOTUU
OCYHIIECTBIISIETCS. C Y4€TOM CHEIU(UKH €ro COJAEpX aHUS M HalpaBIECHHOCTH
Ha TMPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B YUPEXKICHUAX CPEIHErO
PO eCCUOHANILHOTO U BHICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM TIPU OOYYEHHH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPaKTHYeCKUX paboT. Takxke ydactue
OOy4YaronMXcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHKa KOTOPBIX OIMPEACIIICTCS YUUTEIIEM Ha OCHOBE HMEIOIITNXCSI MaTepUATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

Cooeprrcanue ooyuenusn 6 10 knacce.

102 4, u3 Hux | 4 — pe3epBHOE BpeMs.

CopeprkaHue MpOTpaMMBbl, BBIJICJICHHOE KYpCHBOM, HE BXOJUT B IMPOBEPKY
['ocynapctBennoi utorooii arrcranuu (I'MA).

Tema 1. buonorus kak Hayka (1 4).

CoBpeMeHHas OUOJIOTHSI — KOMILIEKCHasI Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormveckne HAyKM M HM3ydaeMble HMMH  TPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPUKIAJAHBIC W TOUCKOBBIE HAyYHBIE WCCJICIOBAHUS B
ouonoruu.

3HadeHne OMOJIOTHH B (DOPMHUPOBAHMH COBPEMEHHOHN €CTECTBCHHO-HAYYHOM
kaptuHbl Mupa. l[Ipodeccun, cBs3aHHbIe ¢ OwWosorued. 3HaYeHHUE OHOIOTUU

B IMPAaKTUYECKOM JESATETbHOCTH YEJIOBEKa: MEAMIIMHE, CEIhCKOM XO3SMCTBE,



MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJBL.

JemoHcTpanuu:

[Toptpetsl: Apuctrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JlapBuH,
VY. T'apeent, I'. Mennens, B.U. Bepnaackui, W.IL [laBmoB, W.M. Meunukos,
H.U. BaBunos, H.B. Tumodees-PecoBckuit, k. Yorcon, ®@. Kpuk, 1.K. bemnses.

Tabmuubl 1 cxembl: «CBsi3b OMOJOTHM C JAPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBbie cucTeMbl U UX u3ydeHue (2 4).

JKuBble cuCTeMBI Kak peIMET u3yueHust 0nosnoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XHMHMYECKOI'O COCTaBa, IUCKPETHOCTh M IEJIOCTHOCTh, CIOKHOCTh M
YIIOPSAIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHU3alIus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpoBHH OpraHu3alMyd JKUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIN,
TKaHEBbIN, OpraHu3MEHHBbIM, MOITYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuocdepusiii. Ilpoueccbl, NPOUCXOIAIIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3ALUY.

N3ydenne XMBBIX cucTeM. MeTtonapl Ouonorudeckoid Hayku. HabmroneHwue,
U3MEpPEHUE, IKCIEPUMEHT, CUCTEMaTU3alusl, MeTaaHanu3. [loHsaTHE O 3aBUCMMOM
M HE3aBUCUMOM mepeMeHHoW. llnmanupoBanme skcnepumenrta. lloctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [lonstie BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIllEHKAa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUYMHBI UCKaXXEHUS PE3yJAbTaTOB JKcriepumeHTa. [lonsithe
CTaTUCTUYECKOTO TECTA.

Tabnuupl U cxembl: «OCHOBHBIE TIPU3HAKU KU3HUY», «bUoIOTHYECKHE
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU
npuponib», «CTpoeHHE XKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buochepa», «Metobl
V3y4EHUs )KUBOU MPUPOJIBD».

O6opynoBanue: 1abopaTopHOE 000pYAO0BAHUE JIJIsl TPOBEACHUS HAOIIOICHUH,



U3MEPEHUN, DKCIIEPUMEHTOB.

[Ipaktrnueckas padora «lcnosb30BaHUE PA3NHYHBIX METOJOB IPH U3yYEHUU
YKUBBIX CHUCTEM.

Tema 3. buonorus kineTku (2 ).

Knetka — cTpykTypHO-QyHKIMOHAJIbHAS eAMHMIIA KuBoro. Vcropus
oTKphITHS KiIeTKU. PaboThl P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. UIneitnen, P.BupxoB). OCHOBHbIE TMOJOKEHHUS COBPEMEHHON KIIETOYHOU
TEOPUHU.

Metoasl  MOJEKYISIPHOM W KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCTpanumu:

[Toptpersr: P.T'yk, A.JleBenryk, T.IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabmuubl 1 cxeMbl: «CBETOBOM MHUKPOCKOM», «DNEKTPOHHBIA MHUKPOCKOID,
«Hcropus pa3zBUTHS METOLOB MUKPOCKOIIANY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

[Ipaktuueckass pabora «M3ydeHue METONOB KIETOYHOM  OHOJOTHUHU
(xpomarorpadus, anextpodope3, auddepeHranbHoe 1EeHTPUGYTHUPOBaHUE,
IT11P)».

Tewma 4. Xumuueckas opranuzanust kiaeTku (10 u).

XUMHUUYECKHI COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga 1 e€ poJib Kak pacTBOPUTEIIS, pEAre€HTa, Y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperyisinuu. MuHepanbHbIC BEIIECTBA KIETKH, X OHnoJiornueckast pojb. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BeLIECTBAa KIETKU. buonornmueckne mnoaumepsl. benku.

AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekyibl. [lepBuunas



CTpyKTypa Oenka, TMenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpuxamuss — 6enkos.
buonorudeckue GpyHkunu 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ibl, JUcaxapuabl, OJUTOCaXapuibl U MOJIUCAXapU/Ib.
O6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunmunel. ['uapodunsHO-rHApOoPOOHBIE cBolicTBa. Knaccudukarus Tunumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
munuaoB. OOmuye cBOWCTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CTIOCOOHOCTH
K CaM03aMbIKaHUIO, MOJYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JIHK m PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneotuapl. [Tpunnun kommiementapHoctu. [lpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenue Monekyinbsl AT®. Makpospruueckue cBsisu B Mosekyie ATO.
buonornyeckue pynkuru AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexBenupoBanue [JHK. Memoos:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass OHOJOTHS: OMOXMMHUYECKHE M OMOMU3UYCCKHUE HCCICAOBAHUS
COCTaBa U TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Mooenuposarue
CMPYKmMypsl U QYHKYULl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cunmes OUOMOJEKYN U UX HeNPUPOOHBIX AHANO208.

JemoHcTpanuu:

[Toptpertsr: JI. Ilomunr, [Ix. YorcoHn, @. Kpuk, M. Yunkuunc, P. ®pankinus,
®. Conrep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XuMHUYECKUX AJIEMEHTOB B HEXKUBOW MPUPOIEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabnuel 1 cxembl: «llepuoguueckass Tabauila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue

MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MoOJeKybl», «CTpoeHHe MOJIEKYI



yrieBooBy, «CTpoeHre MoyieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenne MonekyJibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCyAa U 000pyI0BaHUE.

JlabopaTtopHas pabota «OOHapyXeHHE OCIKOB C TOMOIIBI0 Ka4eCTBEHHBIX
peaKkuuii».

JlabopaTtopHas pabdota «HccnegoBaHue HYKJIEMHOBBIX KHUCIOT, BBIJACICHHBIX
U3 KJIIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. Ctpoenue u GyHKIUU KIETKH (8 U).

Tunel KJIETOK: 3yKapuOTHYeCKas W npokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuieckoit kiuetku. Kierounas ctenka 6akTepuii U apxei.
OCc0OEHHOCTH CTPOEHHSI TEeTepOTPO(HON U ABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u PyHKIIMOHHUPOBAHUE dyKapHUOTUUYECKON KieTku. [Ima3smaruueckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Mia3MaTudeckod memOpaHbl. TpaHcmopt
BEII[ECTB Yepe3 IIIa3MaTHIeCKy0 MeMOpaHy: macCuBHbIN (uddy3us, oonery€HHas
muddy3usi), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tomynmponuiraemocts MeMOpaHbl. PaboTa HaTpHii-KaqueBOro Hacoca. DHJIOIUTO3:
OUHOLIUTO3, (aronuTos. Jk3o1uto3. Knetounas crenka. CTpykrypa U (QyHKUIUU
KJIETOYHOM CTEHKH PacTE€HUM, TPUOOB.

[utormna3sma. I{uto3omnb. [{utockener. [Bmxenne nutoriasMbl. OpraHou bl
kJeTkr. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapar [ olbIXH, JIM30COMBI, HMX CTpoeHHEe U (QyHKIUU. B3aumocBs3b
OJIHOMEMOPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TPaHyISIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ aakuii (arpanyssipHBIN ) SHAOIIA3MATHYECKUI PETHKYITYM.
CexperopHast ¢yuknus anmnapara [onbmxu. Moougurkayus denxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvoocu. TpaHCHopT BeEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

HOHyaBTOHOMHBIG OpraHoOHAbI KJICTKHU. MHUTOXOHAPHUH, II1aCTUAbI.



Ipoucxooicoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepescrkosckuil,
JI. Mapeynuc). CtpoeHue u (QyHKIIMA MUTOXOHApWA u T1iactui. [lepBuuHkle,
BTOPHUYHBIE U CIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOMIUX IYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouzisl kietku CTtpoeHre W (PYyHKIUHM HEMEMOpaHHBIX
OpraHOHUI0B KJICTKHU. Pu6ocomel. Ilpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Mukpoguiamenmol. MBIIICYHBIE  KIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounbiit
nentp. CTpoeHMe U JBWKEHHUE JKIYTUKOB W PECHUYCK. MUKPOTPYOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OOonouka snapa, XpOMaTHH, KapuoIUla3Ma, SAPBIIIKHA, UX CTPOCHHE
u Gyskuuu. AnepHbiii 6enkoBbld MaTpuKkc. [IpocTpaHCTBEHHOE PacCIOIOKEHUE
XpOMOCOM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHoU 000a0uKku 6 mumose. Aoepmblil
MpAaHcnopm.

Knerounsle BkitoueHusa. CpaBHUTENbHAS XAPAKTEPUCTHUKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHCTpanumu:

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE 3JYKapUOTHYECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepuaaIbHbIX KIETOK.

JlabopatopHnas  pabota  «V3ydeHme CTpOEHUS  KJIETOK  Pa3IMYHbBIX
OpPTaHU3MOBY.

[Ipaktruueckas pabora «M3yueHue CBONCTB KJIETOUHON MEMOpPaHbI».

Jlabopatopnas pabora «lMcciaemoBanme IUIa3mMoii3a H - JIETIIA3MOJIU3a

B PACTUTCIIbHBIX KJICTKAaX).



[Ipaktrueckast pabora «/3ydeHne NBWKEHHS ITUTOIUIA3MbI B PACTUTEIBHBIX
KJIETKax».

Tema 6. OOMEH BelleCTB U MpEBpallleHUe SHEPTUH B KieTke (9 u).

AccUMIIIAIINS ¥ TUCCUMUJISIUS — JIBE CTOPOHBI MeTabom3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepoTpO(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUuid KJICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnnuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpPraHUYECKUX BEHIECTB B KIETKE. {DOTOCHHTES.
AHokcueenHbvlli U oxcueeHHbll omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunTe3a. CBeToBas u TeMHOBas ¢Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munul
gdomocunmesa. llpogykTUBHOCTH PoTOCUHTE3a. BiusHue pa3andHbX PakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEeMOCHHTE3. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bunel Opokenus. IIpogykTel OpokeHUS W HX
WCITOJIb30BAaHUE YCIIOBEKOM. AHA3pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIE OpraHu3MBbl. DTarbl SHEpreTuIeckoro ooMeHa. [loaroroBuTenbHBIN
aTan. [ mmKonnu3 — 6ECKUCIOPOIHOE PACIICTNIEHUE TITFOKO3bI.

buonornueckoe OKHCIEHUE, WIN KJIETOYHOE JbIXaHue. Poib MUTOXOHApPHI
B Mpolieccax onosoruueckoro okuciaeHus. [{ukimmueckue peakimu. OKUCTUTETHHOE
dbochopunupoBanue. Suepeus memoparnto2o epaouerma npomoros. Cunmes ATD:
paboma npomonuou ATD-cunmaszwvl. IlpenmymiecTBa a’poOHOro myTH OOMEHA

BEILECTB Iepes aHa3pOoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.
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JlemoHCcTpanuu:

[TopTpeTsr: Jx. [puctnm, K.A. Tumupsizes, C. H. BuHorpanckui,
B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpt u cxemsl: «DoTocunTe’», «dHEpreTuyecKkuii ooMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OO6opyioBaHue: CBETOBOM MHUKPOCKOIN, OOOpYIOBaHUE JIS MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas pabora «M3yueHue KaTaTUTHUYECKOW aKTUBHOCTU (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopatopnas pabora «M3yuenwe (HepMEHTATUBHOTO  pacHICIICHUs
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGoparopnas pabota «CpaBHEHHE MPOIECCOB (POTOCUHTE3A U XEMOCHUHTE3AY.

JlabopaTtopHas paborta «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacnenctBennas nndopmarus u peanuzaius e€ B kietke (9 4).

Peakuuu matpudHoro cuHTe3a. [I[pUHIIMIT KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmaTtpuunbeli cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoul xnemke. Hexooupyowue PHK.

Tpancnsauus u e€ stanel. Yuactue TpancnoptHeix PHK B 6nocunrese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoeHuu 2enog. OpraHuzaunus reHoma
y IPOKapUOT U AYKApUOT. Perynsuus akTUBHOCTU T'€HOB y MpOKapuoT. I'unore3a
onepona (®. XKako0, K. Mano). Monekynapuvle mexanuzmvl IKCNPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycbl — HekeTouHble (POPMBI )KM3HU U OOJHUraTHBIC Mapa3uThl. CTpOCHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTeproparoB. KusHeHHbIll YUK

JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.



Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

BupycHrbie 3a005eBanus 4enoBeka, KUBoTHbIX, pacteruit. CIIN I, COVID-19,
COLIMAJIbHBIE U MEJUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u aunanuz o6orvuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu d6enxos. Cnocobvl 00CmasKu 1ekapcms.

JlemoHCcTpanuu:

[Toptpetsl: H.K. Konsuos, JI.M. iBaHOBCKUIA.

Tabmums u cxemsl: «buocunTe3 Oenkay, «['eHeTnueckuit kom», «Bupycs»,
«bakrepuodarm».

[Ipaktuueckas pabora «Co3naHnne MOJIEIH BUPYCa.

Tema 8. XKuzHeHHbIN UK KIETKH (6 ).

Knerounslii 1uki, ero mnepuoiasl u perymsanus. Wutepdaza u  MUTO3.
OcoOeHHOCTH TPOLECCOB, MpoTeKaromux B uHTepdaze. IloaroroBka KieTku K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUUECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbiii cunre3 [JJHK — permmmkanusa. [lpuanuner pernmkanun IHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aAHTUNAPAILIEIbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TenomMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoOTHUIl. JIUMjIouaHwlii W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Jenenue kneTkn — MuTo3. CTalul MUTO3a U TPOUCXOSIINE B HUX MPOLECCHI.
Tunel MmuTo3a. KaproknHe3 U HIUTOKUHE3. bHOJIOrnyeckoe 3HaueHne MUTO3a.

Perynsiius MuTOTHYECKOTO HUKIA KieTku. [Iporpammupyemasi kieTo4yHas
ru0esb — anomnTo3.

Knerounoe siipo, XpoMOCOMBI, (QYHKIMOHAIbHAsE TEHOMHKA. MexaHuzmul
npoaughepayuu, oughgepenyuposku, cmaperus u euberu kKiemox. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYUOHUpOBaHUs KIeMmKU.

JlemoHCcTpauuu:



Tabmuubr 1 cxembl: «OKW3HEHHBIH IMKI KIETKW», «Murtos», «CTtpoeHue
xpomocomy, «Pemmkanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapaTsl: « MHUTO3 B KJIETKax
KOpELIKA JIyKa».

JlabopaTtopHas pabota «M3yueHrne XxpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTax.

JlabopaTtopHas paborta «HaOmtoneHue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u pyHKMK opraHu3MoB (17 ).

buonornueckoe paszHooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEAEATEIBHOCTH OJHOKJIETOUHBIX OPIraHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHbIE I'pHObI, OJHOKIETOYHBIE BOJOPOCIH, IPYrue
npoTUCThI. KOJIOHWAIbHBIE OPTAHU3MBI.

B3auMocBsA3p yacTel MHOIOKJIIETOYHOIO OpraHusMa. TKaHW, OpraHel U
CHUCTEMBI OpraHoB. OpraHu3M Kak €IMHOE 1enoe. ['omeocTas.

Txanu pactenuii. TUnbl pacTUTENHHBIX TKAHEH: 00pa3oBaTeIbHAas, TOKPOBHAS,
IPOBOJALIASL, OCHOBHAasg, MexaHudeckas. OCOOEHHOCTHM CTpOeHUs, (QYHKUIUN
Y PACIIOJIOKEHUS TKAaHEW B OpraHax pacTEHUM.

TKaHU XKMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEH: SIHUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIIIeYHas, HepBHass. (OcCOOEHHOCTH CTpOeHUSs, (YHKIMIMA
Y PacCIOJIOKEHHS TKAaHEW B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TE€HEpATUBHBIE OpraHbl pacteHud. OpraHel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeka. yHKIIMK OPTraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuil. CkeneTrsl OJHOKIETOYHBIX
M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbIii U BHyTpeHHHU ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBukeHne  OpraHu3MoB.  J[BM)KEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUI:
TPOIU3MBI M HACTUU. JIBHJKEHHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEJIOBEKA:

MbItegHast cuctema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.



[Intanue oprann3Mos. [lormomenne Boabl, YIIIEKUCIOrO Ta3a U MUHEPAJIbHBIX
BEIIECTB  pacteHussMu.  [lutamme  KUBOTHBIX.  BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumieBapurtenbHas
CUCTEMA YEIJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. /pIxareibHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISUHUM JIETKUX y NTUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcriopT BemeCTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpailieHHs. OBOJIOLHMOHHbBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MTO3BOHOYHBIX >KUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranusMoB. Beienenue y pactennil. Beigenenue y ;)kMBOTHBIX.
CokpartutenbHble Bakyonu. Opranbl BbiaeneHus. DOUiIbTpalusi, CEKpelus u
oOpaTHOE BcCachIBaHHWE KaK MEXaHU3Mbl pabOThl OpraHoB BbiAcieHUS. CBs3b
IOJIOCTA Teja C KPOBEHOCHOW W BBIJACIUTEIIBHOM cUCTeMaMmu. Beinenenue y
MO3BOHOYHBIX >XKMBOTHBIX M uesioBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHrE MOYH Y UETIOBEKA.

3ammTa y OpraHu3MOB. 3allUuTa y OJHOKIETOYHBIX OpraHu3mMoB. CrHopbl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3aIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X TPOU3BOAHBIE. 3aIUTa
opraHu3dMa oT OosiesHell. MMmmyHHas cucteMa uyenoBeka. KieToyHbI U
TYMOPQJIbHBI MUMMYHHUTET. Bpokn€HHbIH U NpuoOpeTéHHBIN crenuduaeckuit

uMMyHuTeT. Teopuss  KIOHaNbHO-cenekTUBHOro ummynurera  (I1. Dpaux,



®.M. bepuer, C. Tonerasa). BocnamurenbHble OTBEThI OpPraHu3MoB. Poub
BPOXKAEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxxuMocTp W peryiasiiuss |y OpPraHu3MoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMoCTp U perymisains y pacCTeHUN.
PocToBble BelllecTBa U X 3HAUYCHHUE.

HepBHas cuctema u pediekropHas peryisnus y »kuBoTHbIX. HepBHas cucrema
u €€ OTHeibl. OBOJIOIMOHHOE YCIO0XHEHHUE CTPOCHUS HEPBHOM CHUCTEMBI Y
KUBOTHBIX. OTIIeNbl TOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduekc u
pednexropHas nyra. be3ycioBHbIe U yCITIOBHBIE pe(IICKCHI.

['ymopanbHas peryisiuys U 3HIOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
2Kenes3bl SJHIOKPUHHOM CUCTEMBI U KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU M HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHCcTpauuu:

[Toptpet: U.I1. [1aBinos.

Tabnuupl U cxembl: «OIHOKJIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHbIC
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTemMbl  OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue JNHUCTOBON IMIACTUHKN», «TKaHM KUBOTHBIX», «CKEJET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cuUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbDY,
«Ammynuter»,  «KumeunononoctHeie»y, «CxemMa  TUATaHUA  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpoeHue THUIIpbD»,
«Crtpoenne mnnaHapun», «BHyTpeHHee cTpoeHue H0XAeBoro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema rymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cuctema  ntumy, «HepBHas — cucrtema
MJIEKoUTaromux», « HepBHas cucrema uenoBekay, «Pediexcy.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpEnapaThl OJHOKIETOYHBIX

OpraHu3MOB, MHMKPOIIPCIIapaThl TKaHCﬁ, PAKOBUHBI MOJUIFOCKOB, KOJUJICKIUH



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUIIPhl KOMHATHBIX PACTEHUH, repdbapuun
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I IEMOHCTPAIMH MIOYBEHHOTO ¥ BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Moj AecTBUEM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHas pabota «/3yueHue TkaHeH pacTEHUI.

JlabopaTtopHas pabota «/3ydenne TkaHel KUBOTHBIX).

JlaGopartopHas pabota «/3yueHue OpraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB (8 u).

DopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe (BKJIOuYash BEre€TaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmMeHTanus, KJIOHHPOBaHUE.

[TomoBoe pa3smuoxkeHnue. [losoBbie kneTku, wim rametsl. Meio3. Craaumn
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[Ipen3apoapimeBoe pa3zButue. ['ameTorenes y skMBOTHBIX. [10JIOBBIE KeEJIE3HI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofAoTBOpEHUE W AOMOPHOHAIIBHOE pa3BUTHE JKUBOTHBIX. CHoCoOBI
OTUIOJIOTBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21aHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bracmyna, munsi
onacmyn. OCOOGHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH

(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe



BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (IMOpPHOHATbHAS WHIYKIINS).
3akyagka IUIaHAa CTPOCHUS HKMBOTHOTO KakK pPe3yibTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbi Tepuoa. Ilpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYECHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4yenoBeka. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoXeHue u pa3BuTue pacteHuil. ['ametodutr u cnopodur. Meiio3
B JKU3HEHHOM IuKJIe pacteHud. OOpazoBaHue crop B Ipoiecce Meno3a.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaiuyd OHTON€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHCTpanumu:

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

Tabnuupl U cxembl: «BereratuBHOe pa3sMHOXeHUE», «Tumbl Oecrosioro
pa3MHOXeHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIECHBI»,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH M criepMaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM KanycCTbl», « KU3HEHHBIN UK MXa», «  KU3HEHHBIN LIUKJI TATTOPOTHUKAY,
«KHW3HEHHBIN IIMKJI COCHBIY.

O6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENMapaThl SHIEKIETOK

" CIICpMaTO30M 0B, MOACIIb ((LII/IKJ'I Pa3BUTHA JIATYHIKH)).



JlabopaTtopHas pabora «M3yueHue CTpOCHHS TMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktuueckass paborta «BbIsiBIEHHE TMPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX )KUBOTHBIX.

JlabopatopHas pabora «CTpoeHHE OpraHOB pa3MHOXKEHHUS  BBICHIUX
pacTeHUu.

Tema 11. T'eHeTuka — Hayka O HacJE€ACTBEHHOCTH M W3MEHUYHMBOCTHU
OpraHu3MoB (2 9).

HcTopusi cTaHOBJICHUS U Pa3BUTHUS T'€HETHKHU Kak Hayku. PaboTsl I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHUKHU.
Pa6oter H.K. KonwsrioBa, H.W. BaBunosa, A.H. benosepckoro, I'.Jl. Kaprieuenko,
0.A. ®ununyenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATUSA U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  [HUTOJIOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHcTpauuu:

[ToptpeTsr: I'. Menpens, I'. ne ®pus, T. Mopran,  H.K. Kosnb1os,
H.W. BaBunos, A.H. benozepckuii, [I'./l. Kapneuenko, FIO.A. ®unumnueHko,
H.B. TumodeeB-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopatopnas  pabora  «/lpozodmia kak  OOBEKT TE€HETHYECKHUX
VICCIIEIOBAHUI.

Tema 12. 3akoHomepHOCTH HacieacTBeHHOCTH (10 1).

Monorubpunnoe ckpemmBanue. IlepBelii 3akoH MeHaens — 3aKoH
eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuiio qomuHMpoBanus. Bropoit
3aKOH MeHenss — 3aKOH paclIeIUIeHUs] Mpu3HakoB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umores3a 4ucToTh ramMer.

AHanm3upyroniee ckpenBanue. [IpomMeXyTOUHBIN XapakTep HACIIEIOBAHUS.



Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHHM.

Jurubpunnoe ckpeumBanue. TpeTuii 3akoH MeHiemnst — 3aK0OH HE3aBUCHMOTO
HacJe10BaHus pu3HaKoB. L{uTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuernieHHoe HacnenoBaHue npu3HakoB. Padotel T. Moprana. CuemiieHHOe
HACJICJOBAaHUE T€HOB, HAPYIICHHE CLEIUICHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['enernka mona. XpOMOCOMHBI MEXaHU3M ONpPENENEeHUs Moja. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U TeTeporaMeTHbIl 1on. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [meroTponust — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMOJeHCTBHE HEAUICNIBHBIX TI'€HOB.
KommnementaprHocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSI PACTEHUH, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTMYECKUX  MPOIECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (DYHKUHUH.
['eHeTHueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJSA U
WU3MEHEHUS HACJIEICTBEHHOW MH(OpMAMU B TOKOJICHHX KIETOK U OPTaHU3MOB.

JlemoHCTpanumu:

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

Tabmuubl n cxemsl: «IlepBblii U BTOpoOil 3akoHbl Menaens», « Tpetuil 3akoH
Mengens», «AHanusupymollee CKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CuernsieHHOe Haclel0BaHWe MPU3HAKOB Y Jpo30puibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun napozoduib»y, «Kapuotun nTuisn,
«MHOXXECTBEHHBIN ajlJIenu3M», « B3auMoaencTBue reHOBY.

O6opynoBaHue: MOJENb JJIsl IEMOHCTPALIMK 3aKOHOB €IMHOOOpa3usi THOPHUIOB
NIEPBOT0 TOKOJIEHUS W PACIUEIUICHUs NPU3HAKOB, MOJENb ISl JI€MOHCTpaluu
3aKOHA HE3aBHCHMOIO HACJIEJOBaHUS IPU3HAKOB, MOJEIb JUIsl JIEMOHCTpALuu
CUEIJIEHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKpOIpenapar:
«JIpozodmmay.

[Ipaktuueckass pabora  «M3yueHue  pe3yabTaTOB  MOHOTHOPUIHOTO



CKPEILMBAHUSA y IPO30(UIIBD».

[IpakTuueckas padbora «M3ydyeHue pe3yabTaToB AUTHOPUTHOTO CKPEUIUBAHUS
y ApO30QHUITBI.

Tema 13. 3akOHOMEPHOCTH U3MEHUYUBOCTH (6 1).

B3aumoneiictBue reHoTuna W cpeasl npu  GopMUpOBaHUU (PeHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBCHHBIC NMPU3HAKU. BUab
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICJCTBCHHAS.

MopaudukaniuoHHass HW3MEHYUBOCTh. Poib cpeasl B (popMHpOBaHUHU
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psia u BapuanmoHHass kpuBas (B. Moranncen). CpoiicTBa MOIu(UKaIMOHHON
W3MEHUYMBOCTH.

I'enotunuueckas M3MEHYUBOCTh. CBOMCTBA T€HOTUITMUECKON M3MEHUHMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOunaTnBHAsT M3MEHYMBOCTh. MeH03 W TOJIOBOM MIPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JIaHUH
TeHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOrO BU/IA.

MyTanmoHHas W3MEHYMBOCTb. Buapl MyTanuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYTallMu. SlaepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Tporecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacnenacTBeHHoM u3MeHunBocTH (H.W. BaBunoB). BHesaepHass M3MEHYUMBOCTH U
HaCJICJICTBEHHOCTb.

Onueenemuxa U OSNUSCHOMUKA, POJb INUSEHEMUYECKUX akmopos 6
HACe008aAHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHCTpanuu:

[Toptpersr: I'. ne @pus, B. Moranncen, H.I1. Bapunos.

Tabnmuuel u  cxembl: «Bugsl u3meHuunBocTH», «MoaudukarmonHas
U3MECHYHUBOCTHY, «KomOnHaTnBHas U3MEHYHUBOCTHY, «Meio3y,

«OmonoTBopeHuey, «I'eHeTndeckre 3a00jieBaHus YelloBeKay, « Buasl Mmytamuiig.



O6opynoBaHue: >XKuBble M repOapHble IK3EMIUISIPbl KOMHATHBIX PACTCHHIH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGoparopnas pabora «VccnenoBanne 3aKOHOMEPHOCTEH MOAUDUKAITMOHHON
M3MEHUYMBOCTH. [loCcTpoeHrE BaprallMOHHOTO psiia M BAPUALMOHHON KPUBOW».

[IpakTudeckass pabdora «Myrtamuu y  Apo3oduiasl  (Ha  TOTOBBIX
MHUKpOTIpenaparax ).

Tema 14. I'enetuka denoBeka (3 4).

Kapuotun wyenoBeka. MexayHapoJHas OporpaMma HCCIEIOBaHUS T€HOMa
yenoBeka. MeTonbpl  M3y4eHUs ~TE€HETHMKH  YEJOBEKA: TIE€HEaJOTHMYECKHM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YyelloBeKa. [ eHHbIE 1 XpPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI YelloBeKa. MeauKo-reHeThueckoe KOHCYJIbTupoBaHUEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpysa». DTUUYECKHE aCIEKThl UCCIICIOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnyeckue (HaKTOPHI  IMOBBIMICHHOW  YYBCTBHUTEIBLHOCTH  YeJIOBEKa
K (pU3UYECKOMY U XUMHYECKOMY 3arpsi3HEHUIO OKpY Karolel cpenbl. [ eneTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JemoHcTpanuu:

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeTolbl U3yUYeHUS! T€HETUKHU
qeoBekay, «I eHeTHYecKHue 3a00JICBaHUS YSTTOBEKAY).

[Tpaktrueckas pabora «CocTaBieHUe U aHAJIU3 POIAOCIOBHOM.

Tema 15. Cenekust opranu3MoB (4 4).

JloMecTuKaius 1 CeeKIus. 3apoKICHUE CeJIEKIIUM U IOMECTUKAIIUK. YUYCHHUE
H.W. BaBuiioBa o LleHTpax NpOUCXOXIEHUS MU MHOTo00pa3us KyJbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,

nopojga, miraMm. 3aKOH TOMOJIOTHYECKUX PAI0B B HaCHCﬂCTBCHHOﬁ HU3MCHUYHNBOCTU



H.. BaBunosa, ero 3HaueHue AJs CENEKIIMOHHON PaboTHl.

MeTtonsl  cenekuMoOHHOW paboTel. VckyccTBeHHBI OTOOp: MAacCOBBIi
U UHAMBUAyaJIbHbIM. OTanbl KOMOMHAIMOHHOM  cenekuuu. McnbiTaHue
pPOU3BOAMTENIEH MO MNOTOMCTBY. OTOOp MO TIE€HOTHIY C MOMOILBIO OLIEHKU
(eHoTHIIa TOTOMCTBA U OTOOP IO FeHOTHUITY ¢ omouIbio aHaim3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJEKIUOHHON  paboThl.
PannanmoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
¢opM opranu3moB. Mcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOunanTHbIX JJHK m1st momydyenns nucxoqHoro Matepuana st CEJIEKIIHH.

[Tomydyenue MMOJIMIIJIONIOB. BuyTtpuBuaosas ruopuan3aIus.
bauszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpumuHr.  HepoacrtBenHoe
CKpelIMBaHue, Win ayTOpuAuHr. I'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéuHas rulOpunmsauus. Ilpeononenue Oecruiogus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHNUS CENEKIIMN PACTEHUM U KUBOTHBIX. «3enénas
DesonoYuUsLy.

CoxpaHeHHE U U3yYECHHE TEHETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JUKHX POJUYEH JUJISl CO3[JaHUsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO035MCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICTIOBLIX  HCUBOMHBIX 6 YENAX VIYYULeHUs
CYWecCmeyrouwux U co30aHusi HOBbIX NOPOO, TUHUU U KPOCCO8, 6 MOM Yucie ¢
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbLIX UCCTIe008aAHUL, Nepeoosblx uoel u
NnepCcneKmueHbIX MexHoI02UlU.

JemoHcTpanuu:

[TopTpertsr: H.N. Basuiios, N.B. Muuypus, I'.J1. Kapneuenko,
ILIL Jlykpanenko, b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuip! u cxempl: «LleHTpBI MPOUCXOKIEHHUS U MHOTOOOPA3Ms KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HW3MEHYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTtopHas pabora «M3ydeHue cCOpTOB KYyJIbTYpHBIX PACTEHUW U TMOPOJT

JOMAaIllHUX XKUBOTHBIX)).



JlabopaTtopHas pabota «VI3ydeHre METOI0B CEJICKITUU PACTCHUID.

[Ipaktrueckas padora «IIpuBrUBKa pacTeHHI.

Okckypenusi «OCHOBHBIE METOJBI M JOCTHXKEHUS CEJIEKIUMHA PACTCHHN U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YyYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buotexHoa0THSA U CHHTEeTUYECKas Onosorus (4 4).

OOBEKThI, UCHOJb3yeMble B OWOTEXHOJOTHMH, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHUEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJiee. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
TexHonorui. [IponsBoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMHA M WHCTPYMEHTOB II€JIEHANPABICHHOTO W3MEHEHUS
Y KOHCTPYUPOBAHUS TEHOMOB C LIEJIbIO TIOJIYYEHUS OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Kiierounas wunxeHepusi. MeToabl KyJabTypbl KJIETOK W TKaHEW pacTeHUI
u KUBOTHBIX. KpuobOanku. ComaTuyeckas TrUOpUAM3ANMS W COMAaTHUYECKUU
sMOpuorene3. lcronp3oBaHWE TalIOWI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKAOHATbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHHUE >KUBOTHBIX. METOM TpaHCIJIAHTALMU SIAEP KIETOK.
Texnonocuu 0300po6nenus, KyibmusUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCBEHHBIX KYAbMYP.

XpoMOCOMHass H Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha
u KoHcTpyupoBanue pekomOuHanTHeIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JlocTuxeHus U MEepCIeKTUBBI XPOMOCOMHOM Y TeHHOW MHKEHEPUU. DKOJIOTUUECKUE
¥ ATUYECKHUE TIPOOIEeMbl TCHHOW WHXKEHEPHUH.

Menununckue ouorexHonoruu. [locrrenomuas uudposas meauiuna. [THP-
JIMarHoCTUKa. MeTaOoJIOMHBI aHaIM3, TEHOICHTPUYCCKHM aHajau3 MpoTeoMa

YCJIOBCKAa JIA OHOCHKH COCTOAHHA €TI0 3J0pPOBbA. Hcnons30BaHuEe CTBOJIOBBIX



KIeTok. TapretHas Tepanusi paka. 3D-Omowmkenepus mis pa3paOOTKU
byHIaMEHTATBHBIX OCHOB MEIUITMHCKHX TEXHOJIOTHH, CO3JaHHS KOMIUICKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHUHTHHTa W ckaddonaunHra
JUISL PENICHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

CozniaHre BEKTOPHBIX BaKIUMH C IEJbI0 OOecredyeHus] KOMOMHHPOBAHHOMN
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu:

Tabnuuel u cxemsl: «lcronab30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIIIECHHOM
MPOU3BOJICTBEY, «KileTouHas nHxxeHepus», «['eHHass HHKEHEPUs».

JlaGoparopHas pabota «M3ydueHue 00beKTOB OMOTEXHOJIOT Y.

[Ipaktruueckas padora «IloydeHre MOJTOUYHOKUCIBIX TPOTYKTOBY.

Okckypcust «bHOTEXHONOTHST — BaKHEWIIas NPOU3BOAUTEIbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MMPOU3ZBOJICTBO)Y.

Cooeprrcanue odyuenusn 6 11 knacce.

102 4, n3 HUX 8 4 — pe3epBHOE BpeMsl

Tema 1. 3apoxiaeHwe U pa3BUTUE DBOJIOLUOHHBIX MPEICTABICHUI
B Ononoruu (4 4).

OBomonmonHas  teopus Y. [lapBuna. Ilpeanoceulku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBroKylye cuiibl SBOJIOIMY BUIOB 1o Y. JlapBUHY (BBICOKAasi HHTEHCUBHOCTD
Pa3MHOXXEHUSI OpPraHM3MOB, HACIEJICTBEHHAs HW3MEHUYMBOCTh, OOphOa 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopminenue cunteTnueckoit Teopuu 3osoruu (CTI). HeliTpanbHas Teopust
sBomoIuu. CoBpeMeHHasi SBOJIONUOHHAS OWOJIOTHS. 3HAYEHUE HBOJIIOIMOHHON
TeOpur B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpauumu:

IToptpetsl: Apucrorens, K. Jluanent, X.b. Jlamapk, 3.XK. Cenr-Mnep,
K. Kwosbe, Y. Japsun, C.C.UYerepukon, W.U. [lImanbraysen, J[[x. XonueiiH,



J1.K. bensies.

Tabmus! u cxemsl: «Cuctema xuBoit mpuposl (o K. Jlunnero)y, «Jlectauna
KUBBIX cyliecTB (o Jlamapky)», «Mexanusm (HopMHUpOBaHUS MPUCTIOCOOJICHUN
y pacTeHuil u *)uBOTHBIX (o Jlamapky)», «Kapra-cxema mMapuipyTa IMyTEIIECTBUS
Y. lapsuna», «Haxoaku Y. apBuna», «DopMbl OOpbOBI 3a CYIIECTBOBaHHUEY,
«IToponbl romy6ei», «MHoroodbpasue KylbTypHBIX (OpM KamycTbD», «Iloposs
JIOMAIITHUX KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. JlapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tewma 2. MukposBotonus u €€ pe3yapTatsl (14 4).

[TonynsAauus Kak 3jeMEHTapHas eauHUIA 3BOJoUUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTyphbl mnonyisuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTudeckoro pasHosecus J[x. Xapau, B. BaitnGepra.

DneMeHTapHbie (aKTOpbl (ABWKYIIUME CHIIBI) ABOJIONMH. MyTaluOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT ajljlesield B MOnyasauuax. D(pQPexkT ocHoBaTeIs.
Sdexm bGymovinounoco eopaviuka. CHudcenue eHemuyecko20 pa3sHo0OpPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha eeno8 68 6ONLUUX U MATBIX
NONYIAYUSX. Murpanun. N3osus MO JISILUI: reorpaguueckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (penpoayKTHUBHAS).

EctecTBeHHbIII 0TOOp — HampaBisomuid Qakrop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OpPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOLHUU.
Bo3HuKHOBEHHE TPUCTIOCOOIEHUH y Opranu3mMoB. ApomMoph 036l U HANOAAANTALINH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, PU3noI0oru4ecKue,
onoxumuueckue, mnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH

OpraHU3MOB.



Bun, ero xpurepun u CTpykTypa. BupooOpazoBaHuMe Kak pe3yJbTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢akrtop BupooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

MexanuzmMbl GOpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pouib 3BOMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METO0B COXPAHCHHUS
OouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS IMapa3UTOB U HUX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JlemoHCTpanumu:

[Toptpetsr: C.C. UeTBepukos, D. Maiip.

Tabmunpl M cxembl: «MyTallMOHHAs HW3MEHYMBOCTHY», «llomynsuuoHHast
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CWJIBl ABOJIIOLUN», «IDKOJIOTMYECKass M30JSAUUs MONYJSUUA CeBaHCKOW (openmy,
«["eorpaduueckas U30A1Us TUCTBEHHUIIBI CHOMPCKOM U IMCTBEHHUIIBI AayPCKOiD»,
«IlonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeicTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CcylecTBOBaHUEY, « UHTyCTpHUambHBbIHM
MenaHusM», «oKuBble — uckomaemele»,  «lIoKpoBHTENbCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipegynpexpatonmas okpacka KUBOTHBIX», «DU3HOIOTHYECKUE
anantanuny, <«lIpucrnocoOseHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTDHY,
«Kpurepun BUIA», «BuapI-1BOMHUKNY, «CTpykTypa BUZA
B nipupojie», «Crocodsl BUI000pa3zoBanusy, «l eorpaduueckoe Bua000pa3oBaHme
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITonumounasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repoapuu pacCTCHUM, KOJUIEKITNH HACEKOMBIX, Uydelia MTHI] U
3BEpe ¢ MpUMeEpaMu pa3IMYHbIX TPUCTIOCOOICHH, Yydesia ITUI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KUX BHUJAOB, OOPA30BaBIIMUXCSA PA3NHYHBIMU
CIOCOOAMH.

JlaGoparopHas paboTa «BrIsiBlIeHHE U3BMEHUMBOCTH y 0COOEH OJTHOTO BUJIA».



JlabopaTtopHas pabora «IIpucmocoOiaeHus OpraHu3MOB U UX OTHOCUTEIhHAS
11EJIECO00Pa3ZHOCThY.

JlabopatopHas pabora «CpaBHeHHE BHUAOB MO MOPGHOIOrHIECKOMY
KPUTEPUIOY.

Tema 3. MakpoaBoJitonus U €€ pe3yabTaThl (6 4).

MeTonbl u3yyeHus: MaKpodBooluu. [TaneoHTomornyecKre METo bl U3y4eHUS
sBosmronuu. [lepexonnbie Gpopmbl U (PUITOTEHETUYECKUE PAIBI OPTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus sBoionuu. CpaBHeHUE (IIOpPHI U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIHLHO-MOP()OIOTHYECKHE METObI U3YUCHUS
BOMIOIMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M MOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBIL.
PynuMentapusle  opraHbl W aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKUE U MAaTEMAaTUUECKUE METOIbI U3YUCHUS SBOJIOIMU. [ OMOIOTUYHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlUU U IBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TIpaBUiIa) IBOIIOUMH. [Ipunyun cmenvl GyHKYuUll.
HeobpatumocTs sBomtonnu. AfanTuBHas paauainvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHCTpanumu:

[Hoptpetsr: K.M. bap, A.O. KoBanesckuit, @. Mrosnep, 3. I 'ekkenb.

Tabnuupl U cxeMbl: «OUITIOTEHETUYECKUN PsJl JOMIAAN», «APXECONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIC
nanopoTHUKW», «buoreorpapuueckue 30Hb 3emun», «peid) KOHTHHEHTOBY,
«PenukTery, «HadanmpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHbe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOJIOINNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

OO6opynoBaHuEe: KOJUICKIIMU, TepOapuu, MYJSIKHU HUCKOMAEMbIX OCTaTKOB



OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxoxaenue u pa3BuTHe KU3HU Ha 3emie (15 4).

HayuyHbple THUMOTE3bl MPOUCXOXKIACHHUS >KM3HU Ha 3emie. AOHOreHe3 H
naHcrepmusi. JloHayuHble peCTaBlICHUsS O 3aPOKJICHUU KU3HU (KPEAIMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ ONPOBEPKEHUE OIBITAMU
®. Pequ, JI. Cnannannanmy, JI. [Tacrepa. [IporcxoxaeHue sxu3Hu U aCTpOOUOJIOTUSL.

OcHOBHBIE ATaNbl HEOPraHUUECKo 3BotoIMy. [1maneTapnas (reonorudeckas)
IBOMIOLMS. XUMHUYECKasl 3BOJIIOLMS. AOMOT€HHBI CHHTE3 OPIraHUYECKUX BELIECTB
n3 Heopranmyeckux. OmbiT C. Munnepa u I'. FOpu. O6pazoBanue MOIuMEpOB
n3 MoHomepoB. Koanepsarnas rumoreza A.W. OmapuHa, rumnore3a IEpBHYHOTO
OoynwoHa J>x. Xomnjaeitna, renetuueckas runoresa I'. Mémnepa. Pudosumsr (T. Uek)
u runote3a «mupa PHK» V. I'mnbepra. ®opMupoBanrne MmeMOpaH 1 BOSHUKHOBEHHE
IPOTOKJIETKH.

Hcropus 3emnn u MeToasl €€ n3yuyeHus. VickonaeMple OpraHu4eCKUe OCTaTKU.
['eoxpononoruss u e€ Meronpl. OTHOCUTEIbHAST U AOCONIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHOJIOrMYECKast MIKaIa: Y0HBL, 3PbI, IEPUOBL, SIIOXH.

HauanbHble aTansl oprannyeckon 3Bosrounu. [1osiBiieHre 1 3BOIOMS IEPBBIX
KJIETOK. OJBoyitolMs MeTabonu3Ma. BO3HHMKHOBEHHE TMEPBBIX  HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJOr MEepBbIX Ha 3emJje cOOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTBHI.

[Tpoucxoxaenue s3ykaproT (cUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE€ 3Tanbl ABOJIOIUU BBICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHMe CHOpPOBBIX pacTeHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tallbl 3BOJIOLUHN KUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI

*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX



tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MIEKONUTAOINX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3emiie MO 3paM U MEpUOJAM: apXeu, MPOTEpPO30H,
nasjaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTepuCTUKa KIMMaTa U T€0JIOTUYECKUX
nporeccoB. [losiBIeHre W pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa3oBaHUE:
€ro yCJIOBHUS U BIMSHUE Ha ra30BbIi cOCcTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHHUSI — JKOJOTHYECKHE KPHU3UCHI mponuioro. [IpuunHb
U CIIEICTBUSL MAacCCOBBIX BbIMUpaHHU. COBPEMEHHBIN IKOJIOTMYECKUM KPHU3UC, €TO
ocobennoctu. [Ipobrema coxpanenusi 6GMopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [lpuHuumnel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHCTpanumu:

[Toptpersr:  @. Peaun, JI. Cnamnanuanu, JI. [lacrep, W.M. MeuHukos,
A.W. Onapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuuel u cxembl: «Cxema ombiTa @. Pequ», «Cxema ombita JI. [lactepa
M0 M3YUYCHHUIO CaMO3apoKJeHus xku3Hu», «Cxema onbita C. Mumnepa, 1. FOpu»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUN»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYEcKON ABOIMONMNY, «Cxema oOpa3oBaHUs SYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW Tpupoab», «CTpoeHue BHpYyCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroxksietounble Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «lIpocteitmey, «KumedHnononaoctHeiey, «Ilnockue
yepBu», «YUneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«lItnupy, «Miekonuratomue», «Pa3BuTue )Xu3Hu B apXeMCcKou 3pe», «Pa3putne
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HUM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KN3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOMN 3peE,

«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPay.



O6opynoBanue: repOapuM pacTEHUW Pa3TUYHBIX OTAEIOB, KOJUICKITUH
HACEKOMBIX, BJIKHbBIE MTPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, UydeJia IITHUL] U 3BEPEH, KOJUICKIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOMAEMbIX, MYJISKM OPraHUYECKUX OCTAaTKOB
OpTaHU3MOB.

BupryanbHas naboparopHas pabora «MojaenupoBaHue OINBITOB Muiiepa—
KOpu no n3ydennio abMOTEeHHOTO CHHTE3a OPTraHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

JlaGopatopHass pabora «M3yueHne W ONHUCAaHWE WCKOMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

[Ipaktuueckas padborta «3ydeHre 0coOEHHOCTEN CTPOCHUS PACTEHUMN pa3HBIX
OTJICJIOBY.

[Ipaktuueckas padorta «l3ydyeHre OCOOCHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue yenoBeka — antpornoreres (10 q).

Pa3znensl 1 33724 aHTPOMOJIOTUHN. METO/IbI aHTPOTIOJIOTHH.

CraHoBJICHHE TPEJCTABICHUN O MPOUCXOXKICHUMU YelIOBeKa. Penuruosnnie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0ACTBO YenoBeKa ¢ )KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETTOBEKA.
CBugeTenbCcTBa  CXOACTBA  YE€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4eloBeKa OT KUBOTHBIX. [IpIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CUCTEMBL.

JBrkymue cuibl ((pakTopbl) aHTPOIOTreHe3a: OMOJIOTHYEeCKUe, COLUAIbHBIE.
CooTHolieHHEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauU aHTpomnoreHe3a. PaHHHME dYenoBeKOOOpa3HbIE 00E3bSHBI
(IPOKOHCYJIBI) U PAaHHUE MOHTUJIBI — OOIIME MPEAKHU YEIOBEKOOOPA3HBIX 00€3bsH
U J0Jie. ABCTPaJONUTEKH — ABYHOTHUE MPEIKU Jtojieid. UenoBek yMelblid, epBbie

V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH



3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 0oOmMMIA  TIPEIOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4elioBeka. EcTecTBeHHBbIH O0TOOp B MOMYJSLUSIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. [lonstue o pace. bospmme pacel: eBponeougHas
(eBpa3miickasi),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMss u myTu paccesieHHs 4YelIOBeKa IO IJIaHEeTe.
EnvacTtBO  yenoBeueckux  pac. HayyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
BnusgHue reorpadguyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3U0JIOTHIO
YEJI0BEKa.

MexaucuuiinHapabsie MeToabl B (u3uuecko  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAaJC€OaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJSAUN. brocorumanbHble HUCCIENOBAHUS ITPUPOBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMATIBLHOTO B YEJIOBEKE.

JlemoHCTpanumu:

[Hoptpetsr: Y. {apBun, JI. Jluku, 5.4. Poruackunii, M.M. I'epacumos.

Tabnuuel u cxembl: «MeTOoIbI aHTPOIMOJIOTUMNY, «I 0JTOBHON MO3T YEJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsiHB», «CKeleT dYelnoBeKa M CKeJeT IIMMIIaH3ey,
«PyauMeHTBI 1 aTaBU3MbD», «/IBUKYIIUE CUIIbI AHTPOIIOTEHE3a», « DBOIIOLMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbubny, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl BOJIOLUN YEJIOBEKA», «Pachl 4eIOBEKay.

O6opynoBaHue: MyJSKH  OKaMEHEJIOCTEH, TMPEeAMETOB MaTepHUalbHON

KyJIbTYphl ~TIPENKOB 4YeJlOoBeKa, penpoAaykuuu (dororpaduu) KapTUH C



MU(POJIOTUYECKUMU U OMOJIEHCKUMH CIOKETaMHU IPOUCXOXKACHUS UYENOBEKa,
dboTorpaduu HaxX0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICITh
yeperna 4yeJoBeKa U Yepera MIMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEIKOB YEIOBEKA.

JlabopaTopHas pabota «M3yueHue oOCOOEHHOCTEM CTpPOECHMSI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

[TpakTrueckas pabota «/3ydueHne SKOIOrHUeCcKUX alarTaliil 4emoBeKay.

Tema 6. DOxonorus — Hayka O B3aUMOOTHOIICHHSX OpPraHU3MOB
Y HaJIOPTaHU3MEHHBIX CUCTEM C OKpY»Karomie cpeaoi (3 u).

3apoxeHre M pa3BUTHE 3KOJIOrMH B Tpyaax A. ['ymbonsara, K.®. Pynbe,
H.A. CeBeprioBa, 3. I'ekkensa, A. Tenciau, B.H. CykauéBa. Paznmensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbt sxonorun. [loneBeie HaOMIOAEHUS. DKCIEPUMEHTHI B HKOJOTHU:
OpUpOAHbIE W JiabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPY’KaroIIEH Cpe/ibl: JIOKATbHBIN, peTUOHATBHBIN U T100abHBIH.

3HaYeHUE HDKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBSI3€il yenoBedecTBa ¢ Mpupojoi. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JlemoHCTpanumu:

[Toptpetsl:  A. I'ymGonpar, K.®.Pynse, H.A. CeBepuoB, 3. Iekkens,
A. Tencnu, B.H. Cykaués.

Tabmunel n cxembl: «Pa3gensl skomorum», «MeToasl sKojJorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEIbI.

JlaGoparopHas paboTa «M3ydueHrne MeToI0B PKOJOTHUECCKUX UCCICIOBAHUIM.

Tema 7. Opranusmsl u cpena ooutanus (9 4).

DkoJyoruueckre (PakTopbl U 3aKOHOMEpPHOCTH ux jaercTBus. Kinaccudukarms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpooreHHbIe. O01me
3aKOHOMEPHOCTH JIEUCTBUSL DdKoJorndeckux ¢aktopoB. IIpaBuino MuHHUMyMa
(K. Wmpenrens, 0. JInbux). TomepaHTHOCTh. IBPUOMOHTHBIE M CTEHOOMOHTHBIE

OpTraHU3MBI.



Abuotnyeckue ¢akrtoppl. CBer kak sKosoruyeckuit akrop. [eiictBue
pPa3HBIX YYACTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHil W >KUBOTHBIX [0 OTHOIICHUIO K cBeTy. CHUrHaibHas pojb CBETAa.
doTonepuoau3m.

TeMmeparypa Kak »KoJiormueckuii ¢akrtop. JlelicTBue Temrieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocth Kkak akosiorudeckuii ¢akrop. IlpucmocobieHust pacTeHuit
K MOJepKaHnui0 BoaHOTO OanmaHca. Kimaccudukarys pacTeHuid M0 OTHOIIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOUTaHUS OPraHW3MOB: BOJHAas, HA3€MHO-BO3JYyILHAs, IOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHu3MeHHas.  (PU3UKO-XMMUYECKHE
0COOEHHOCTH cpesi o0uTaHusi oprann3mMoB. [IpucnocoOaeHnss OpraHu3MoB K KU3HU
B Pa3HBIX cpefax.

buonornueckne putMbl. BHemHne u BHYyTpeHHHE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HU.

Kuznennsie hopmbl oprann3zMoB. [louarue o xxu3nenHo# popme. Kuznennsie
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue pakTopsl. Buasl OnoTHYEeCKUX B3aUMOJECHCTBUN: KOHKYPEHLIHS,
XUIIHUYECTBO, cUMMOMO03 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (opuueckue, ¢adpudeckue). 3HAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI MJIs CYILIECTBOBAaHUS OpPraHM3MOB B Cpene
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JlemoHcTpauumu:

Tabmuupl 1 cxembl: «Oxonorndyeckue (GakTopsl», «CBETOBOM CHEKTpPY,

«IKOJIOTHYECKHE I'pynIibl )KUBOTHBIX IIO OTHOIICHHUIO K CBCTY», ((TGHJ'IOKPOBHLIC



KUBOTHBIE», «XOJIOJHOKPOBHBIC >XHUBOTHBIC», «DHU3NOJIOTHYECKUE aIanTalyu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHu3MOB», «bHOJIOTHYECKHE PUTMBIY,
«Kuznennslie popmbl pacTeHUi», « KuzHeHHbIE (HOPMBI JKUBOTHBIX», « DKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro jeca», «llemu mutanus»,
«XHIIHUYECTBOY, «ITapazutuzmy, «KoHKypeH1us», «CuM0Omno3y,
«KommeHncanuzmy.

O6opynoBanue: TepOapuyl PACTCHUH W JKWBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOUBBIX
Y TEHEBBIHOCJIMBBIX PACTEHUH, CBETOIIOOMBEIC, TCHEMIOOUBBIE 1 TCHEBBIHOCIIUBBIE
KOMHATHBIE pacTeHUs, repOapuu U KOJUICKIIMH TEIIONIOOUBBIX, 3UMOCTONKHUX,
MOpPO30YCTOMYMBBIX PACTEHUM, Yy4yeia MTULl W 3Beped, repbapuu pacTeHUu,
OTHOCAIIUXCS K Turpoduram, xcepodurtam, mMe3oduram, KOMHATHBIE PACTCHHUS
JAHHBIX TPYIII, KOJUICKIIUU KUBOTHBIX, OOMTAIOIIKX B Pa3HbIX cpejax, repobapuu u
KOJUIEKIIUY PACTCHHUM ¥ )KMBOTHBIX, 00JIaIal0NINX YepTaMH MPUCITOCOOICHHOCTH K
CE30HHBIM HM3MEHEHMSIM YCIIOBUW >KU3HU, TepOapuu M KOJUICKIIMH PACTCHHU U
YKUBOTHBIX PA3JIMYHBIX KU3HECHHBIX ()OPM, KOJUICKITUH JKHBOTHBIX, YIaCTBYIOIIHNX B
Pa3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTtopHas pabota «BeisBienue npucrnocobieHnit OpraHu3MOB K BIUSTHUIO
CBETa.

JlabopaTtopHas pabota « BeisiBieHue mpucnoco6ieHni OpraHu3MOB K BIUSTHUIO
TEMIEPATYPHI».

JlaGopatopHas pabota « AHATOMHUYECKHE OCOOCHHOCTU PACTCHUUN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tewma 8. Dkonorus BUAOB U NOMyJISIuil (9 ).

DKOJIOTUYECKHE  XapPaKTePUCTUKH  TIOMYJISIUH. [Monynsuus ~ Kak
Oounonornyeckas cucreMa. Poinb HEOTHOPOAHOCTH CPenbl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEH OMOJIOTHH BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyssiiuii. OCHOBHBIE TIOKa3aTeNu TOMYJISIUN: YHUCICHHOCTb, IIJIOTHOCTD,

BO3pacTHas W II0JIOBasi CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII pOCTa,



CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nomyisanuu. OleHKa YUCIEHHOCTH MOMYJIAINY.
JvHaMmuka nmonynsiuuu U €€ peryyianus. bHOoTHYecKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue qTuHaMUKU Nomyiasiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUU.
KpuBble BbDKMBaHUSA. Perymnsiiids YUCICHHOCTH MOMYJALMA: poyib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[Tonarue o0 skoyormyecko Huiie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosorndyeckon Humm k.M. Xatumncona. Pa3zmepsl dkosiormdeckon
Huiy. [loTeHnManbpHas U peaTn30BaHHAas HUIILIY.

Bua kak cucrema nomyisnuili. Apeanibl BUIOB. BHIBI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHHS W MUIpAlMil KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu:

[Toptper: k.M. XaTunHCOH.

Tabnuupl W CXeMbl: «IDKOJOTUYECKUE XAPAKTEPUCTUKHU OIS,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyysiiun», «CKOpOCTh  3aceleHUsi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndyeckoi Humm k.M. XatunHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGoparopnas paboTta «IIpucnocoOaeHus ceMsIH pacCTEHUM K pacCEICHUION.

Tewma 9. Dxonorus coobiecTB. DKonoruueckue cuctemsl (12 ).

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3MaMH B OMOIICHO3E.

Okocucrtema kak oOTKpbiTass cucrtema (A.lx. Tencnu). DyHKIMOHATBHBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [10uBbI U Wbl B AKOCcHCcTEMaX. KpyroBopoT BEMIECTB U MOTOK HEPTUU

B 3KOCUCTEME.



OcHOBHbIE TOKa3aTeIN SKocUCTEMBI. buomacca u npoayKius. JKOJIOrH4ecKue
MAPaAMHU/JIBI YUCEN, OMOMACCHI U SHEPTUHU.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @uykmyayuu.
HamnpaBneHHbsie 3aKOHOMEpPHBIE CMEHBI COO0O0IIEeCTB — cykueccuu. l[lepBuuHbie
U BTOPUYHBIE CYKIECCUM M HUX TMPUYUHBL. AHTPOIOTCHHbIC BO3JEHCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTra KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.

[IpupoaHbIe PKOCUCTEMBI. IKOCUCHEMbL 03ED U peK. DKOCUCmeMbl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€C08, CMmeneu, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrpo3kocucTeMa. ArporeHo3. Pazmumuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpb6oskocucteMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucTteM. [opojackas
dbaopa u ¢ayna. CuHaHTpomm3aius TopojAckoil ¢ayHbl. buonormyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKkOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aWMOJICUCTBUN OPraHU3MOB
B dKocHucTeMax. Poib xackaonozo aghghekma u 6uoo8-30uuxkamopos (Kiouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC PHEPrUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmul 6030eticmaust 3a2psa3HeHUll pa3HblX MUN08 HA CYOOP2aAHUSMEHHOM,
OP2aAHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOGbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeTogonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIMOTE€HHBIX YKOCUCTEM.

JlemoHCTpanumu:

[Toptper: A.Jlx. Tencnn.

Tabmumet  u cxembl:  «CTpykTypa ~ OuoleHO3a»,  «IKOcuUcTeMa
ITUPOKOJTUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIBHBIE
IPYIIIBI OPraHU3MOB B IKOCUCTEMEY, « KpyroBopoT BeliecTB B dkocuctemey, «llenu
nuTaHus (macTOWIHAs, JOETPUTHAsA)», «IKOJOTHYECKas THUpaMHuaa YHUCEID,

«JKkonoruyeckas nupamuaa OUOMacChly), «IKOJIOTHUECKas MUpaMuia SHEPTUNY,



«O6pazoBanue 6omo0tay, «IlepBuuHas cykueccus», «BoccraHoBieHue eca mocie
noxkapa», «9KocHUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIECTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repbapuy pacTeHHUM, KOJJICKIIMA HACEKOMBIX, dydesa ITHI]
U 3BepeH, repOapuu KyJIbTYpPHBIX M JAUKOPACTYUIUX PACTEHHI, aKBapuyM Kak
MOJI€JIb SKOCUCTEMBI.

[TpakTrueckas pabota «M3yuenue u onucanue ypooIKOCUCTEMBD.

JlabopaTopHass pabora «M3yueHue paszHOOOpa3usi MENKHUX [MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

DKCKypeusi «DKCKypcUsl B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

DKCKypeusi «IKCKYpCHsl B arpodKOCHUCTeMy (Ha TMOJIe WM B TEIIMYHOE
XO3SIUCTBO ).

Tema 10. buocdepa — rnobansHas 3xocuctema (6 ).

buocpepa — oOmennanerapHas o0Oonouka 3€MiIM, TJ€ CYIIECTBYET
WIN CyIIEeCTBOBaja >XMU3Hb. Pa3Butue mnpencraBieHuid o Ouochepe B Tpyaax
0. 31occa. Yuenune B.U. Bepuanckoro o 6uocdepe. O6mactu Ouocdepsl u eé
cocrtaB. JKuBoe BeriecTBo Ouocdeps! U ero QyHKIIIH.

3aKOHOMEpPHOCTH cyiecTBoBanus Ouocdeprsl. OcobeHHOoCTH OMOchepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEI[ECTB U OMOTEOXUMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTH Onocdepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHAPA,
XBOWHBIE JieCca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHbI,
MyCTHIHH, TPOTIMUECKHUE JIeCa, BEICOKOTOPhs. Kimmat, pacTUTENbHBIN U KUBOTHBIHI
MUp OMOMOB CYIIIH.

CtpykTypa U (yHKIUS KUBBIX CHCTEM, OIEHKA UX PECYpPCHOTO MOTEHIIHAJa
u 6nocepHbIX PyHKIUH.

JlemoHCcTpanuu:

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



Tabmumpr u cxemsl: «I'eoceprr 3emmn», «KpyroBopoT asora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Knumarnaeckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii gecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponnyeckuii jiecy.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. Yenosek u okpyxatotias cpeaa (6 ).

DKOJIOTUYECKUE KpPHU3UChl W WX MNpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ounocdepy. 3arps3HeHne BO3MymIHON cpeapl. OxpaHa BO3IyXa. 3arpss3HEHNE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. I3MeHeHne Kinumara.

AHTpOIIOT€HHOE BO3AECHUCTBUE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHna
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Bborannyeckue casibl U 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHUHUIBI YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA W IPHUPOJIBIL.
PanmonanbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3Butne METOAOB MOHUTOPHHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaoujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHobl
9Kopeaburumayuu dKocucmem U cnocooos 060pvObLL ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemHvix IKOCUCmEM.

JlemoHCTpanumu:

Tabnuiel 1 cxembl: «3arps3Henne arMocepbl», «3arps3HeHue ruapocheps,
«3arpsizaenue mouBb», «[lapaukoBbit AaddhexT», «Ocod0 oxpaHseMbIe IPUPOTHBIC

TeppuTOpUn», «Moaenu ynpasisieMOro MUpay.



O6opynoBanue: doTorpaduu 0OXpaHsIeMbIX PACTCHHA U KUBOTHBIX KpacHou
kHuru Poccutickon ®@enepanuu, KpacHol KHATH pernoHa.

Ilnanupyemble pe3yJbTAThI 0CBOCHUS MPOTPAMMBI 110 OMOJIOTHM HA
YPOBHE CpPeAHero 001mero o0pa3oBaHus.

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHS MPOrPaMMBbI [0 OHOJIOTHUU
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE O0YYaAIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocobHocmu cmasums UENN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS TPOTPAMMBI 110 OMOJIOTUHU JOCTUTAIOTCS B
CAMHCTBE Yy4yeOHOM M  BOCHUTATENBHOW JEATEIBHOCTH B  COOTBETCTBHUHU
C TPAAUIMOHHBIMU POCCUUCKUMH COIIMOKYJIBTYPHBIMH, HWCTOPUUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMA B OOINECTBE MpaBWIAMU U
HOpMaMU  TIOBEJEHUSI W  CHOCOOCTBYIOT  MpolleccaM  CaMOIO3HaHUS,
CaMOBOCIIUTaHUSI M CaMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEW MO3UIIMU JIMYHOCTH,
MaTpUOTU3MA U YBAXKCHUS K 3aKOHY U IIPABONOPSIIKY, YETIOBEKY TPYAa U CTapILIEMY
MOKOJICHHUIO, B3aMMHOTO YBaXXEHUs, OEPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY
HACJIEUI0 W TPAJUIIMSAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn denepannu,
IIPUPOJE U OKPYKAIOLLEH Cpee.

JIngHOCTHBIE Pe3yIbTaThl OCBOCHUS yUeOHOTO IpeaMeTa « buosorus 1omKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS

c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX



OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskJaHCKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON TMO3MIIMU OOYYaOIIErocss KaKk aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 0053aHHOCTEH, YBaXKCHHUE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MPHU CO3JJaHUU YIEOHBIX
MPOEKTOB, PEIICHUH Yy4eOHBIX U T[O3HABATEIbHBIX 3a]a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEENISITH COOCTBEHHYIO MO3UIIUIO IO OTHOLIEHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€;

YMEHHUE YUUTHIBATH B CBOMX JCHCTBUSIX HEOOXOIUMOCTb KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C PAa3HBIMH YOEKIECHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU
Y COLMAIBbHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOLECCE COBMECTHOIO BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) TaTpUOTHYECKOTO BOCITUTAHU:

c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPAKIAHCKON MISHTUYHOCTH, ITaTPUOTHU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJBTYpPYy, INPOIUIOE W HACTOSILEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEIUIO U MaMSITHUKAM MPUPO/IBI,
JIoCTHXKeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAaHOBJICHUE H



pa3BuTHE OWOJOTWH, TOHMMAaHHWS 3HAYEHHUS OWOJIOTMM B TIO3HAHUHU 3aKOHOB
MPUPOIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO O0IIEeCTBA;

uaerHas yoexkaEHHOCTh, TOTOBHOCTh K CIIyKeHHUIO M 3ammuTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) N1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUE JTyXOBHBIX ICHHOCTEH pOCCUMCKOT0 Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICGHMBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUECHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POJUTEISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauIUsIMU Hapo 0B Poccuu;

4) 3CTETHYECKOTO BOCITMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETHUKY ObITa, HAyYHOTO
U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIIMOHATIBHOTO BO3CHUCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B PAa3HBIX BHJIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON TUYHOCTH;

5) ¢pu3HyecKOro BOCIUTAHUS:

MMOHMMAaHME U Pean3aliusl 3JI0pOBOT0 M 0€30MacHOTo o0pasa Ku3HH (310pOBOE
MUTaHKUE, COOJIIOCHNE TUTUEHUYECKUX MPABWII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHObIXa, peryjsipHas (Qu3umyeckas akTUBHOCTB), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (hPU3UYECKOMY H
MICUXUYECKOMY 3710POBbIO;

MOHMMAaHUE I[IEHHOCTH TPaBUJ HWHIUBUIYAIBHOTO ¥  KOJUICKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOICH;

OCO3HAHUE TOCJICICTBUN U HENPUSATHUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

6) Tpy10BOTO BOCIIUTAHUS:



TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTU TEXHOJOTMYECKOW W COLHAIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD;

MHTEpEC K pa3iudHbIM cepaM MpoPecCHOHAIBHON AEATEIBHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud #  pealu30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO W C€aMOOOpa30BaHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) PKOJOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11€J1eCO00pa3HOE OTHOLIEHUE K MIPUPOAE KaK HUCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS HKOJOTMYECKON KYJIbTYphl: MPHOOPETEHUE OIbITA
IUJAHUPOBAHUS TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IIOCJIECACTBUN  JUIA
OKPYKaIOIIEH CPEIbl;

OCO3HaHUE TJI00alIbHOIO XapaKTepa 3KOJOIMYECKHX MHpodjieM M MmyTell ux
peneHus;

CHOCOOHOCTH UCIOJIb30BaTh MPUOOpETaeMble NPU U3YUEHUH OMOJIOTHH 3HAHUS
M YMEHUsS T[pU  peHIeHHd [poOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  TpaBWi  TOBEICHUS B TMPUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHJOB,
AKOCUCTEM, Orochepbl);

AKTUBHOE HENMPUATHE NEUCTBUM, IPUHOCIIINX BPE OKPYKAIOIIEW PUPOIHON
cpele, yMEHHE IMPOrHO3UPOBAaTh HEOJIArOMpPHUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMyue Pa3BUTOrO IKOJOTHUYECKOTO MBILUIEHUS, YKOJIOTHUECKON KYJIbTYpHI,
OmbITa NEeATEIIbHOCTH DKOJIOTUYECKOHN HaIIPaBJICHHOCTH, YMEHUs
PYKOBOACTBOBATHCS UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN IEATEIBHOCTH dKOJIOTMYECKON

HaIpaBJICHHOCTH,



8) IIEeHHOCTH HAYYHOTO TTO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PECHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3LIKOBOW M YHUTATENBCKON KYyIbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTFOABMH U MTO3HAHUS MUPA;

MOHMUMAaHUE ChenupUKH OWOJIOTMH KAaK HAyKH, OCO3HaHUS €€ poind B
(GbOpMUPOBaHNN PAITMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeacTaBIeHusT 00 OKpyXKalolmeM MHpPE KaK O €IUHCTBE MPUPOJBI, YEIOBEKA U
oOmiecTBa, B TO3HAHWHM TPHPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TPoOsIeM
COXpaHEHUs IPUPOIHOTO PABHOBECHUS,

yOeXKIEHHOCT, B 3HAYMMOCTH OWOJIOTHUH JJII COBPEMEHHOUN IMBUIN3AIINU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIEe  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MTOUCKA MyTeH BBIXOAA U3 TI00ATBHBIX YKOJOTHICCKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIIBLHOMY
WCITOJIP30BAHUIO TPUPOJIHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OHOJIOTMUECKMX 3HAHUA B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IIPY U3yYCHUH OUOJIOTHH,

MOHUMAaHUE CYINTHOCTH METOIOB IO3HAHMS, WCIIOIh3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHS SBIICHUW OKPYXKAIOMIEro MUpPA M MPOUCXOAAINNX B HEM W3MCHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIBIO TTOJIYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIONh30BaTh OMOJOTUYECKUE 3HAHUS MJIS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHEC ILICHHOCTH Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATDH



MPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHINBHUIYAIbHO U B TPYIIIE;

TOTOBHOCTb W  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHHUIO |
caMo00pa3zoBaHUIo,

K AaKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUN MO OHMOJOTHMM B COOTBETCTBUHU C
KU3HEHHBIMH MTOTPEOHOCTSIMHU.

B  mpomecce  JOCTHMXKEHHsI  JIMYHOCTHBIX  PE3yJbTAaTOB  OCBOCHWSI
OOYYarOIIMMUCST TMPOTPAMMBI CPEIHETO O0IIero 0Opa3oBaHUS y OO0YyYarOUTUXCs
COBEPIICHCTBYETCS IMOYUOHATILHBLI uHmesnexm, MIPEITOJIararo A
c(OpPMUPOBAHHOCTD:

CAMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHME, BUACTh HAIPaBJICHUS Pa3BUTHsI COOCTBEHHON 3MOILMOHAIBLHON CQephl,
OBITh YBEPEHHBIM B ce0€;

camope2yiupo6anus, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYMpeHHel MOomueayuy, BKIIOYAIONEH CTpEeMJICHUE K JIOCTHXKCHHIO IIeNd
U yCrexy, ONTHUMH3M, WHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS U3 CBOMX
BO3MOKHOCTEM;

aMnamuu, BKIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBHIBATH €r0 MPHU OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTH
K COUYBCTBUIO U COIEPEKNBAHUIO;

COYUANbHBIX HABLIKOG, BKIIIOUAIOIUX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro mpeamera «buosorus»
BKIIIOYAIOT: 3HAYMMbIE i1  (OPMHUPOBAHUS MHPOBO33PECHHUS OOYUYaAOUUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIIEJOBaHNE, HAOIIOIEHNE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIE



yueOHble JeHCTBUS (TMO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHEIE),
oOecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMIIETEHIIUH  OOYyYaloIIMXCA; CHOCOOHOCTh OOYYarOMIMXCSl  MCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUITTUHAPHBIE, MUPOBO33PEHUECKNE 3HAHNUSA U YHUBEPCAJIbHBIC
y4eOHbIe IEUCTBUS B TO3HABATEILHON U COLUANIbHOMN MpPaKTHKE.

B pesynbraTe u3yueHus OMOJIOTUN Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus
y oOyuvatomierocs OyAayT cpOpMHpPOBaHbI IMO3HABATENIbHBIE YHUBEpCAIbHbBIC
yueOHbIe JEeHCTBUS, KOMMYHHKATHBHBIC YHHUBEpCalbHBIC Yy4eOHbIE AEWUCTBUA,
peryJsiTUBHbIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS IPOrPaMMBbl CPETHEr0 OOIIEro
0o0pa3oBaHus JOJKHBI OTPAXKATh:

OBnajieHue YHUBEPCAIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU JICUCTBUSIMHU:

1) 0a30BbIEC TOTUYCCKUE JICHCTBHUS:

CaMOCTOSITENILHO  (pOopMynMpoBaTP M aKTyalIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh
CBSI3U C APYTUMU NOHATUSAMU);

ONpENENATh LENTN JCATENIbHOCTH, 3a7aBas MapamMeTpbl U KPUTEPHH UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHE MOHATHS IJIs1 00bsICHEHUS (DAKTOB U SIBJIICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMUECKHUE pacCyKIeHUs (MHAYKTUBHBIC, JEIyKTUBHBIE, TIO
aHaJIOTWH), BBIBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IPUMEHSATH CXEMHO-MO/IEJIbHBIE CPEICTBA AJIsl IPECTABICHUS CYLIECTBEHHBIX
CBSI3€M M OTHOIICHWA B M3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKKe
IPOTUBOPEUYMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX

HCTOYHHKAX,



pa3palaTeiBaTh IUIAH PELICHHUsS MPOOJIEMbl ¢ YYETOM aHadu3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JIEATEIbHOCTh, OLIECHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITEITbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTy B YCIOBUSX PEaTbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30BbIC UCCIICAOBATEIBLCKUE ICHCTBHS:

BJIAJ€Th HaBbIKAMHU Y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM AEATENBHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMyuHbIe BUABI JEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpEeTaluy, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYyalUsX, B
TOM YHUCJIE TIPHU CO3J]aHUH YI€OHBIX M COI[UATBHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBINA TUIl MBIIUICHUS, BIaJ€Th HAYYHON TEPMHHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh W (QopMyIHpoBaTh COOCTBEHHbIE 3aJa4d B 00pa3oBaTeIbHOMN
NeSITEIbBHOCTH U JKU3HEHHBIX CUTYalHIX;

BBISIBJISITHh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyallM3MpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PelIeHuUs, HAXOJUTh apTyMEHThI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUA, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANIM3UPOBaTh IMOJIYYEHHbIE B XOJ€ pEIICHUA 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTh LIEJCHANPABICHHBIN IMOUCK IMEpPeHOca CPEeACTB M CHOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

YMEThb IMEPEHOCUTh 3HAHMSI B IO3HABATENbHYI0 M NPAKTHUECKYIO OOJacTH

KHU3HECACATCIIBHOCTH,



YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC UJCH, Mpeajaratb OpUrHHAIbHBIE MOAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopMaIueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(OpMALNU (TEKCTE y4EOHOTO
nocoOusl, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(bopMyIMpOBaTh 3aPOCHl U MPUMEHATHh Pa3JIMYHbIE METOJbI MPU MOHUCKE U
orbope Ouosornyeckoil nmHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS yYEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMaJbHYIO  (GOpMYy  MpPEACTaBICHUSA
OHoJ0rnyecKor HHPpopMalnu (CXeMbl, rpaduKH, AUArpaMMbl, TAOJIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa Mpu padoTe ¢
Ovonornyeckod HMHPOpMaLUMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJeTh  HaBbIKAMU  pAcloO3HaBaHUS W 3alUUThl  MH(pOpMaIuH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBnasieHue YHUBEpCAIbHBIMI KOMMYHUKAaTUBHBIMU JIEHCTBUSIMU:

1) obienue:

OCYUIECTBJISATH KOMMYHUKAIIMHU BO BCex cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh

BOIIPOCKEI, BBICKA3bLIBATH CYXACHHA OTHOCUTCIBbHO BBLIIIOJHCHUS HpeﬂHaFaCMOﬁ



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIAaJiora Uin IMCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHUS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IUYHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICUCTBHSI, MTOHUMATh
HaMEpEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO H3J1aratb CBOIO TOYKY 3pPEHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI JCITEIBHOCTD:

MOHMUMATh W WCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHONW W WHIWUBUIYATBHON
paboThI IPH PEIICHUH OMOJIOTMYECKOUN MpoOsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN YIeOHOM 3a1auH;

BEIOMPATh TEMATHKy W METOIbI COBMECTHBIX IEHCTBUH C y4ETOM OOIMUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

NpUHUMATh ITIETM  COBMECTHOW  JCATCIBHOCTH, OpPraHU30BHIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO y4aCTHHUKA KOMaHIbl B OOLITUH
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM,

npemyiaraTh HOBBIE IPOEKTHI, OIEHWBATh HIACH C TIO3UIMA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETMUECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OBnazeHNe YHUBEPCATLHBIMU PETYISITUBHBIMU JIEHCTBUSIMHU:

1) camoopranuzanus:

WCITIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JTSI BBISIBIICHUS MPOOJIEM U MX PEIIeHUS

B ) KU3HCHHBIX U y‘IC6HBIX CUTyalusx;



BbIOMpaTh HAa OCHOBE OMOJOTMYECKHX 3HAHHM IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax IO OTHOLIECHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JEATEIbHOCTD, BBIABIATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIFHO COCTABIISTH IJIaH PEIICHUs MPOOIEMBI C yUETOM UMEIOLITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHII;

JieJ1aTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHOocOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO HIMPOKOW HPYyAMIIMUA B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJETh  HaBbIKAMHU  [IO3HABATEIbHOW  peQIEKCUUM KAk  OCO3HaHMS
COBEPLIAEMBIX JEUCTBUM M MBICIMUTENIBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMEThb OLICHUBATh PUCKM M CBOCBPEMEHHO IPUHUMATh pPEUICHUA II0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI W apryMEHTBhl JAPYI'MX IIPU aHaJIu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

3) npuHATHUS ceOs U IPYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IPUHAMAaTh MOTHUBBI W apryMEHThl JAPYIMX INpPH aHaJIu3€ pe3yJbTaTOB



JEATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

[IpenMeTHbie pe3ynbTaThl OCBOCHUSA COJACP)KAHUA Y4eOHOrOo TMpeaMeTa
«buonorusi» Ha yriayOJIE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIeUYeHHE
npo@UIbHOTO OO0YYEHHUs CTapIICKIACCHUKOB Ouosorud. OHU  BKIIOYAIOT:
cneruuyecKue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAMN U TPEoOpa30BaHUIO 3HAHUM, BUMBI JIEATEILHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUsl.

llpeomemnvle pe3yrbmamuvl o0ceoeHus yuebnoco npeomema «buonozusny
6 10 knacce dondxcHvl ompadxcame.

chOpPMHPOBAHHOCTh 3HAHMM O MECTE M pOJIM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palroOHAJIBLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYACT:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OUOJIOTUYECKUE TEOPUU
(xnetounas teopust T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HaciencrBeHHoctu 1. Moprana), yuenus (H.W. BaBuimoBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB IE€PBOr0 IMOKOJEHHS, PACUICIUIEHUS, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanuss |. MeHaens, TOMOJOTHMYECKHX PSAIOB B  HACIEICTBEHHOU
n3menunBoctu H.W. BaBuiora), mpUHIUIIEI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IIO3HAHUS, HCIOIb3YEMbIX

B OMOJOTMYECKUX HCCIEJOBAHUSIX J>KUBBIX OOBEKTOB (OMHCaHUE, WU3MEpPEHHUeE,



HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U 3YKapuoOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OPIaHHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOIO U reTepOTPOPHOrO TUIOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MUTO3a, MeK03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXXEHHUSI,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOWJAMHU KIETKH U WX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAME, MEXAYy CHCTEMaMd OPraHOB M HMX (PYHKIHMSIMH, MEXIy >TalmaMu
oOMeHa BEIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIATh OTJIIMYUTENbHbIE NMPU3HAKU KUBBIX CHCTEM, B TOM UHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHME HCIIOJIb30BaTh COOTBETCTBYIOUIUE AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHMU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPYIIIT,

YMEHHE pelaTh OMOJIOrHYeCKHEe 3aaui, BBISBISATH IPUUUHHO-CIICCTBEHHbBIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHYECKUMHU MTPOLIECCAMU U SIBJICHHUSIMHU, JIENaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHHU IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITIONHATH J1a0OpaTOpHBIE W TPAKTUYECKHe pPabOThI, COOIIOIATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYA0BAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, IMPOBEPATh MX OSKCIEPUMEHTAIbHBIMU

cpeacTBamu, GOpPMYJIHpYs I€db HCCIEIOBAHUS, AHAIM3UPOBATH TMOJYYEHHBIE



pEe3yAbTaThI U JeNaTh BEIBOIBI,

YMEHHUE Yy4acTBOBATh B Y4EOHO-HCCIEIOBATEIBCKON paboTe MO OMOJIOTHH,
HKOJIOTUU W MEJMIIMHE, MPOBOJAUMON Ha 0a3e HIKOJIBHBIX HAay4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  IOJYyYCHHBIE  pE3yJbTaTbl HAa  YYEHHYECKUX
KOH(EPEHITUSIX;

YMEHUE OIICHUBATh JTHYECKUE AaclEeKThl COBPEMEHHBIX MCCIEOBAaHUN B
00acTi OMOJIOTUN ¥ MEIUIIMHBI (KIIOHUPOBAHKE, HICKYCCTBEHHOE OTUIOJ0OTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHME TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccrnoHaIbHOU
JEATEIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIM
WHTEpEeC, HalpaBJIECHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu
U TPOJOJDKEHHWE OHOJIOTUYECKOTOo O0O0pa3oBaHUs B YUPEKICHUSIX CPEIHETO
PO eCCUOHANILHOTO U BBICIIETO 00pa30BaHUsI.

lIpeomemnvle pezynomamol oceoenus: yuebHo2o npeomema «buonozusay 6 11
KAacce O0AHCHbL OMPANCAMb '

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ W POJIU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpaA, B TO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOJjieM 4YeJIOBEYECTBAa, a TaKXKE€ B PEIICHUH BOMPOCOB PAIlMOHATLHOIO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUM IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHUE BJAJE€Th CHUCTEMOW OMOJOTHYECKUX 3HAHUN, KOTOpas BKIIIOYAET
OMpeNeNICHUs] M TIOHMMAHHUE CYIIHOCTH OCHOBOIIOJAralomux OUOJOTHYECKUX
TEPMUHOB W TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OHOIOTHUECKHE TEOpUU
(aBosmronioHHast Teopusi Y. [lapBuHa, CUHTETUYECKAsE TEOPHUS 3BOJIIOIUHU), YUCHUS
(A.H. CeBeprioBa — 0 myTsiX U HampasiieHUsix sBoitonuu, B.W. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHUYeckoro paBHoBecus J[x. Xapau u B. BaitnOepra,

3apoabiieBoro  cxoacrea K.M. bapa), mnpaBuna (Munumyma FO. Jlubuxa,



AKOJIOTMYECKON TMUpaMUIbl HSHEPrum), rumore3bl (rumore3a «mupa PHK»
Y. I'unbepra);

YMEHUE BJIaJ€Th OCHOBHBIMU METOJAMH HAYYHOI'O ITIO3HAHUS, UCTIOJIb3YEMbIMU
B OHOJIOTMYECKUX MCCIACTOBAHUAX KHUBBIX OOBEKTOB M HIKOCHCTEM (OIMCaHUE,
U3MepeHne, HaOII0JIeHUe, SKCIEPUMEHT), CHoco0aMH BBISBICHHS M OLICHKHU
AHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIICNATh CYHIECTBEHHbIE TPU3HAKU: BHJIOB, OHOIrE€OIICHO30B,
PKOCUCTEM M Ouochepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJTIOMATPUIECKOTO ¥ CHMITATPUIECKOTO BUA000pa30BaHUS,
BIMSHUS  JBWXKYIIMX  CHJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUU,
MIPUCITIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeJOBaHUs HANpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aWMMOCBSI3M MEXIy MPOILECCAaMH DBOJIOIUH,
JBWKYIIUMHA CUJIAMU aHTPOIOT€HE3a, KOMIIOHEHTAMHU Pa3IMYHBIX IKOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBUIBJISTH  OTJIMYUTEIbHBIE  NPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOMOTUYECKUX M OUMOTHUYECKUX
KOMIIOHCHTOB ~ DKOCHUCTEM, B3aWMOCBS3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOMNOTEHHBIX U3BMEHEHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OWOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIS JIOKa3aTeIbCTBA POJICTBA OPraHW3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CPelibl OOMTaHUsI, TUHCTBA
YEeJOBEYECKUX pac, HEOOXOJAMMOCTH COXpPAaHEHMUsI MHOrooOpas3usi BHJIOB U
AKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHMS MIPUPO/IbI U YETIOBEUECTBA;

yMEHHE periaTh OMOJOTUYECKUE 3a/1aui, BBISBISATh IPUUUHHO-CIICJCTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUHU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJHATh J1a0OpaTOpHbIE W MPAKTUYECKHE pPabOThl, COOJIIOAATH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMCHHUC BbIABUTATL THIIOTE3bI, IMPOBEPATbL HUX OKCIICPHUMCHTAJIbHBIMUA



cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, AHATU3UPOBATH TMOITYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOJBL;

YMEHHE yYacTBOBaTh B y4eOHO-MCCIIEIOBATEIHCKONH paboTe 1Mo OWOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABIATh  TOJYYCHHBIC  PE3yNbTaThl HA  YYCHUYECKHX
KOH(pEPEHITUSIX;

YMEHHUE OIICHUBATh TUIIOTE3bl U TEOPUHU O TIPOUCXOXKICHUHN KU3HU, YETIOBEKA
U YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MpeaoTBpAICHUS
I00ANhHBIX M3MEHEHH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaylied mpodeccuoHanIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIICBOM
MIPOMBINIJICHHOCTH, YIUIYOJISATh II03HABATEIbHBIM HMHTEPEC, HAMPABICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOIOTHYECKOTO 00pa30BaHUS B YUPEKICHHUSIX CPETHETO MPO(PECCHOHATBHOTO H

BBICHICTO O6pa3OBaHI/IH.



