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MHOSACHUTEJIBHAS 3AIIMCKA

[IporpamMmma no ydyebHOMy mpenmety "buosorus" (manee - Ouosiorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorusi» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBeHHO-
HayuHble npeametb». CorimacHo mnonoxeHuam OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpEIHEro oOiiero o0pa3oBaHUs WU
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uMM, cpeHUM NpodecCHOHANBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 3TUX YYEOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
OPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" naér mpejactaBieHHE O
HeNMM M 3ajadax M3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3zjellaM UM TeMmMaM, paclpelesieHue Mo Kiaccam,
PEKOMEH/yeT MOCJIeA0BATeIbHOCTh M3YYEHHsS Y4YEeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojaromaps dYeMy IPOCMaTPUBACTCS
HAIPAaBJICHHOCTh Ha  MOCJENYyIollee pa3BUTHE  OWMOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIILICHUS, TMPEACTABICHU O 370pOBOM o0Opa3e >KHU3HHM, Ha
BOCNIMTaHHE OEPEXKHOTO OTHOIICHHMS K OKpyXKalomed mpupoaHoit cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM M TIPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(OopMUPOBAaHMU OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIbHOW JI€ATEIbHOCTH,
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero 001ero 0opa3oBaHusl.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
paclIMpeHre W yriiyOJIeHHe 3HaHUM, OOydaroIMXCs O JKUBOW IPHUPOJAE, OCHOBAaX
MOJIEKYISIPHOM W KJIETOYHOW OMOJIOTMH, 3MOPUOJIOTUA U OUOJOTUM Pa3BUTHA,
I€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOIO YYEHHSI U 3KOJIOTHH.



N3yuenue yueOHoro mpeamera «buosorus» Ha YIriIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMOJIOTMYEeCKOrO0  Oo0pa3oBaHUsi B By3aX M OpraHuM3aluiaxX  CPEHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAep X aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TW 3HaHUA TOJNY4YarOT pa3ButHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAK OPUEHTUPHI JUJISl MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, TMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpapuu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buonorus" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA MMOAXOAbl K M3YyYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPraHMYECKOTro MUpa Ha 3emie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpas3usi 1uiaHeThl. Tak, B 10 kiacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMOJIOTUN DPA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAaHMUS OOy4alomUXcs MO0 OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonorun uenoBeka. B 11 kimacce wu3ydaroTcs 3BOJIOLHMOHHOE
y4eHHe, OCHOBBI HKOJIOTUU U yueHue o ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, MPUHITUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uv MU OCOOCHHOCTSAX KJIETKHU, OpraHWU3Ma, TIOMYJIAINH,
OMOIIEH03a, 9KOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTUH, IPUKIIAJIHBIX aCMeKTaX OWOJOTHYeCKUX 3HaHui. J{s
pa3BUTHS U TOIJCPKAHHS HHTEpeca OO0ydJalomuxcs K OWOJOTMU HapsAIy Cco
3HAYUTENIbHBIM 00BEMOM TEOPETHUUYECKOIO MaTepuajia B COAEpPKaHUHM MPOTrpaMMbl
o OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U PA3BUTHS
TOM WJIM WHOW 005acTH OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEeKHBIX
YVUEHBIX B pEIICHNE BAKHEHIITUX OMOJIOTHYECKUX U IKOJIOTUIECKUX TPOOIIEM.

Henp nzyuyenus yuyeOHoro npeamera «buonorus» Ha yriiy0JI€HHOM YpOBHE —
OBJajicHue  OOy4YarolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIHMOHAIbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEeHUE YMEHHI
MCITIOJIB30BaTh ATH 3HAHUSA B (POPMUPOBAHUU MHTEpECA K OMPENeIEHHONW 00IacTH
mpoecCHOHaNbHON NIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOT0 3aBEJICHUS ISl MPOJOJKEHUS OMOJIOrHYECKOro 00pa3oBaHuUs.

JlocTikeHue 1enu u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha
yriayOJaEéHHOM ypOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3a/1ay:



OCBOCHHE OOYYaIOIIUMHCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTO0Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHo3, ouocdepa); 0 BEIAAIOIINXCS OTKPBITHUAX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYydYalolmuXcs C METOJaMH TO3HAHMS KUBOW MPUPOJIBIL:
UCCJIEI0BATEILCKUMHU  METOJaMU  OHMOJOTMYECKUX HAyK (MOJIEKYJISApHOM W
KJIIETOYHOM OuOJIOTUH, SMOPHUOJIOTUM U OHWOJOTHH DPa3BUTHS, TE€HETUKU U
CeJeKIIMM, OWUOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHUH, TaJICOHTOJOTHH,
DKOJIOTUM);,  METOJJaMH  CaMOCTOSATEILHOTO  MPOBEJICHHS  OMOJOTMUYECKUX
UcCle/oBaHUNA B JlabopaTtopuun U B mpupojae (HaOioAeHUE, HU3MEpPEHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHUE OOYYaIOIIUMHUCS  YMEHUSIMU: CaMOCTOATEIBHO  HaXOJUTh,
aHAJM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYIO HWH(POPMAIUIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKON; YCTaHABJIMBATH CBS3h MEXIY
pa3BuUTHEM OHOJIOTHM U  COLMAIBHO-DKOHOMHYECKUMH U  IKOJOTUYECKUMU
npoOjieMaMH YeJIOBEUECTBA; OICHUBATH IOCIEJACTBUSI CBOCH JCATEIHLHOCTH TIO
OTHOIIICHUIO K OKPYXAIIIeH MNPUPOIHOU cpeae, COOCTBEHHOMY 3J0pPOBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBATH M COONIOAATH  MEpbI
npoQUIAKTUKH UHPEKIIMOHHBIX 3a00JeBaHUi, MpaBUiia TMOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHHOCTA B YpPE3BhIYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAYUHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BHUTHE y O0YYaIOIMIMUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEMH
B IIpOIleCC€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHSIMH U COBPEMEHHBIMH
UCCJICIOBAaHUSAMH B OWOJIOTHH, pEHIaeMbIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIeI0BAaHNUA, IPOBEICHUS HKCIIEPUMEHTAIBHBIX
UCCJICIOBAaHUM, PEIICHUs OMOJIOTHUECKHUX 3a/1ad, MOJICIUPOBAHUS OHMOIIOTHUECKHUX
00BEKTOB M IIPOIICCCOB,;

BOCIIUTaHUE Y 00YyYarONIMXCsl IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIC B
[IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOIOTHIECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHHS B TIPUPOJIE;
MHTErpalui €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4yalomMMUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BAHUHN (COOJIOIEHUE MPAaBUI TOBEACHUS B NPUPOJE, OXPaHbI
BHJIOB, 9KOCUCTEM, OHMOCc(hephl), COXpAaHEHUH COOCTBEHHOTO 370POBbS M 3JI0POBBS
OKpYyXalomux Jroae (coOmromeruss Mep mpodumakTuku — 3a0oneBaHUM,
oOecrieueHue OE30MACHOCTU IKU3HENEATCTLHOCTH B YPE3BBIYANHBIX CHUTYyAIHSIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUIN U YMEHHH B MOBCEIHEBHOM XKU3HHU;

CO3JJaHH€  YCIOBUM  JJisI  OCO3HAHHOTO  BbIOOpa  OOyYarOlIMMUCS
WHAUBUYaJTbHON 00pa3oBaTeIbHON TPAaeKTOPHH, CIIOCOOCTRBYIOIIEH



nocleaAyonemMy MNpopeCcCHOHATBPHOMY CaMOOMIPEICICHNI0, B COOTBETCTBHH C
VH/IMBHUIyaJIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO61iee 4ncao 4acoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMHU Ha Yri1yOJIeHHOM
YpOBHE cpeliHero oluiero oopaszoBanusi, coctariseT 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3alMoHHBIX (HOPM, METOIOB U CPEICTB 00YyUeHHUS OMOJIOTUU
OCYILIECTBISIETCS C Y4ETOM CIeUu(UKH €TO CONEp:KaHWs W HAIMpPaBICHHOCTH Ha
NpOAODKEHNE OMOJIOTHYeCKOro 00pa3oBaHUS B OpraHHU3aIUsIX CpPETHETO
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHMUs.

O0s3aTenbHBIM yCIOBUEM MPU 00YYEHUH OMOJOTUU Ha YIiIyOJIEHHOM YpOBHE
SBIISIETCSl TIPOBEJICHUE JIA0OPATOPHBIX M TMpakTUdeckux pabot. Taxke ydactue
00y4aroNINXCs B BBHIMIOJHEHUH MPOEKTHBIX U y4eOHO-UCCIIEIOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAeNseTCS YYHTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUIECKIX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBHIA.



COAEPKAHHUE OBYYEHUS
10 KUIIACC

Cognepxxanue nOporpaMmbl, BBIJICIICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHas Hayka. Kpatkas ucropusi pa3BUTHS
Oouosioruu. buonornueckue HaykKu ¥ U3ydaeMble UMHU MpoosiemMbl. DyHIaMeHTabHbBIE,
MIPUKJIAJIHBIE U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OHOJOTMM B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyUHOU
kaptuHbl Mmupa. [lpodeccun, cBsizaHHbie C Owuonorueil. 3HaueHue OUOJIOTUU B
NPAKTUYECKON  JEATEJIbHOCTA  YEJIOBEKAa: MEAMIMHE, CEIbCKOM  XO3SICTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanuun

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH, V.
I'apsen, I'. Menpens, B. U. Bepuanckuii, 1. I1. Ilagnos, U. 1. Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmumpelr u cxembl: «CBsI3b OHOJIOTHM C JPYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

JXuBble cucTeMbl Kak npeameT uydeHus: 6uonorun. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, JHUCKPETHOCTb M LEJIOCTHOCTh, CJIOXKHOCTh U
yHOPAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aliy KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOUHBIA, TKAHEBBIH,
OpraHW3MEHHBIN, MOMYJSIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTeOIeHOTHYECKHUI),
ouocdepnsrii. [Iporeccsl, mpoucxoasiire B )KUBbIX cucteMax. OCHOBHBIEC MPU3HAKU
xuBoro. Ku3up kak gopma cymiecTBoBaHus Marepuu. Hayku, m3zydaroniue >KuBbie
CUCTEMBI Ha Pa3HbIX YPOBHIX OPraHU3ALUU.

N3ydenne xuBBIX cHcTeM. MeTtonpl Owonornueckol Hayku. HabmromeHwue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MeraaHanus. [loHaTiue o 3aBucMMON U
HE3aBUCUMOW nepeMeHHOU. [lnannpoBanue skcriepumenta. [loctaHoBka U mmpoBepka
runote3. HyneBas rumotesa. [lonstne BuIOOpKM M €€ HOCTOBEpHOCTH. Pa3dopoc B
Oouonornyeckux JaHHBIX. OIEHKAa JIOCTOBEPHOCTH TMONYUYEHHBIX PpE3yJIbTaTOB.
[IprunHbBI HCKAXKEHUS PE3YIABTATOB dKCNIEpUMeEHTa. [[IOHITHE CTATUCTUYECKOrO TecTa.

JdemoHcTpanuun

Tabmuubslt u  cxembl: «OCHOBHbIE TpPU3HAKU KU3HWY», «buonornyeckue
cucTteMbl», «CBONCTBA KUBOW MaTepum», «YpOBHU OpPraHU3AIMU KHUBON HMPUPOIBI»,
«CTpoeHue IKUBOTHOM KJIeTKW», «TkaHM IKHUBOTHBIX», «CHUCTEMBl OpPraHOB
YeJI0BEYEeCKOro opranmsMay, «buoreomenos», «buocdepa», «Metombl uzydeHuUs
YKABOU IIPUPOIBI».

OOGopynoBaHue: 1abopaTtopHOEe OOOPYAOBAaHHE ISl TIPOBEICHUS HAOIOCHUM,
W3MEpPEHUH, SKCTIEPUMEHTOB.

IIpakruyeckas padora «l/crnosbp30BaHUE pA3TUYHBIX METOJ0OB MPU U3YyUYCHUU
YKUBBIX CUCTEM.



Tema 3. buoJiorusi KiieTku

Knetka — cTpykTypHO-GyHKIIMOHATbHAS €IUHUIIA )KUBOTO. VICTOpUST OTKPBITHUS
kinetkd. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HIneitnen, P. BupxoB). OCHOBHbBIE NTOJIO)KEHHUSI COBPEMEHHOMN KJIETOUHON TEOPHUHU.

Metoapl  MOJEKYJISIpHOM WM KJIETOYHOM  OWOJIOTHMU:  MHUKPOCKOMMS,
xpomatorpadus, 31eKTpodope3, METOJl MEUYEHbIX aTOMOB, JIupdepeHIrarIbHoe
LHEHTpUPYTrupoBaHUE, KyIbTUBUPOBAHUE KIIETOK. M3yyeHue pukcuposanHvix Kiemox.
OnexkTpoHHass ~ MUKpockomnusi.  Kougokanvnas — muxpockonus.  Bumanwvnoe
(npudicusneHHoe) usyieHue Kiemox.

JdemoHcTpanuun

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

Tabmumpl U cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«/ctopus pa3BUTUS METOAO0B MUKPOCKOTTUW.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

IIpakTnueckas padora «l3ydeHne MeTONOB KJIETOYHOM  OHOJIOTUU
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe neHTpudyruporanue, [11IP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHWMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yIbTPaMHUKPO3JIeMEeHThl. Bona
U e€ poJib KaK pacTBOPUTENS, PEareHTa, yd4acTHE€ B CTPYKTYPHUPOBAHUHU KIIETKH,
TEIUIOPETYISIMU. MUHepaabHbIe BEIECTBA KIETKHU, UX OMoJorhyeckas poiib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BeliecTBa KJIETKH. buosmorndeckne nonumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypel O€NKOBOM MoJieKyJbl. IlepBuuHas
CTpyKTypa Oenka, TMeNTUIHAs CBS3b. BTOpUYHAs, TpeTU4yHas, YETBEPTUUHAS
cTpykTypbl.  Jlenarypamus.  CpoiictBa  OenkoB.  Kiaccudukaruss — OenKoB.
buonornueckue Gpynkiun 6enkoB. IIpuonsi.

VYrneBoasl. MoHOcaxapuipl, qucaxapHabl, OJUTOCaxapuabl U IMOJUCAXAPUIBL.
O6mmit TwU1aH  cTpoeHus W (QU3UKO-XMMHYECKHE  CBOWCTBA  YTJIEBOJIOB.
buonoruyeckne GyHKIMM yTIIeBOIOB.

Jlumunpel. [uapodunbHO-rUAPOGOOHBIE cBOcTBAa. Kiaccubukamnus JIUMHIOB.
Tpurmunepunsl, ¢GocPoaunuasl, BOCKH, CTepouabl. buomornueckue QyHKIIUU
aunuaoB. OOIMe CBOMCTBA OMOJOTHMUYECKUX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CtpoeHne HYKIEMHOBBIX KHUCIIOT.
Hyxneotunsr. [Ipunnun kommnementapHocta. [IpaBuno Yapradda. Ctpykrypa JJHK
— JBOWHas crmpaidb. MectoHaxoxaeHue u owomorundeckue ¢ynkumm JIHK. Bumabr
PHK. ®yukuuu PHK B kiteTke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B Mmoiekyne ATO.
buonornueckue ¢ynkiuu AT®. BoccTaHOBIEHHBIE MEPEHOCUYMKH, UX (PYHKIIHH B
KieTke. [pyeue nykneozuompugocpamer (HT®). CexBenuponanue [IHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.
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CrpykrypHass Ouonorusi: OMOXMMHUYECKHE U OuoPU3MUECKUE HCCIIEeIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMomoliekyi. Moodenuposanue cmpykmypol
U yHKYUli OUOMONIEKYT U UX KOMNIeKkco8. Komnbromepnblil ousatin u opeaHuyeckuti
cuHme3 OUOMONEKY U UX HeNPUPOOHBIX AHATI0208.

JemoHcTpanuun

[optpersr: JI. [onunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneeHue XuMHUYECKUX JJIEMEHTOB B HEXUBOW IIPUPOJIEN,
«PacripeienieHue XMMUYECKUX SJIEMEHTOB B )KUBOU MPUPOIEH.

Tabmumpl u cxemsl: «llepuoanueckas TabnMIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BemiectBa B cocTaBe Opranu3MoB», «CTpoeHue
MOJIEKYJIBl  Oenkay, «CTpPYKTypbl OEIKOBOWM MOJIEKYNbD», «CTpoeHHE MOJEKYI
yraeBoJI0B», «CTpoeHUe MOJIEKYJT JIUMUA0BY, «HyKIenHoBbIe KUCTOThDY, «CTpoeHue
MouseKynsl ATO».

O6opynoBaHue: XUMHYECKast TIOCcyia U 000py10BaHUE.

JlabopaTopHasi padora «OOHapykeHHe OCJIKOB C TOMOIIBI KaueCTBEHHBIX
peaKumn».

JlabopaTopHasi padora «lccnenoBaHre HYKICHHOBBIX KUCIOT, BBIJEICHHBIX
U3 KJIETOK Pa3IUIHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUMN KJIETKH

Tunel KIETOK: DJyKapuoTHYecKass U Ipokapuornyeckas. CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Ctpoenue mpokaproTHyeckol kieTku. KietouHas cTeHka OakTepuil U apxei.
Oco0eHHOCTH CTpOeHUs TeTepOTPO(YHON U aBTOTPOPHOM MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKApUOT B OUOIIEHO3aX.

Crtpoenrie U (QYHKIIMOHHPOBAHUE dyKapHOTUYECKOW KieTku. [Imazmaruueckas
MeMmOpaHa (turasmaniemma). CTpykTypa IIa3MaTH4YecKod MemOpanbl. TpaHcmopt
BEIIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: maccuBHbIN (nuddy3us, obneruyéHHast
muddy3us), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIM TPaHCIIOPT).
[Tomynponumaemocts MemOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (haromuTo3. Dx3o1uTo3. Kinerounas crenka. CTpyktypa U (QyHKIIUA
KJIETOUYHON CTEHKU PacTeHU, TpHOOB.

[utommazma. Ilutozonb. Iutockener. [BwxkeHue nutToruiazmbl. OpraHouibl
kietku. OqHOMEMOpaHHbIE OPraHOUBI KIETKH: 3HJoIuiazmatudeckas cetb (JI1C),
anmmapar [oapmkHM, JH30COMBI, HX CTpoeHWe u (QyHKOUH. B3auMocBs3b
OTHOMEMOpPAHHBIX OPraHouJ0B KIEeTKU. CTpoeHue TpaHyJIpHOTO pPEeTHUKYIyMma.
Mexanusm Hnanpaenenusi 6eaxog 6 IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nankuii (arpanysisipHbIi) 3HAOIIIA3MATUUYECKUN PETUKYIYM.
CekperopHas ¢yHknms anmaparta [ oapaxu. Moougukayus 6erkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvoorcu. TpaHCIIOPT BEIIECTB B
KieTke. Bakyonu pactutesbHbIX KieTOK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOUJBl  KJIETKU:  MUTOXOHJIPUHU,  IUIACTHUBL.
Ilpoucxooicoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeockosckuii, JI.
Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHApUM U 1uiactuna. IlepBuunsle,
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BTOPHUYHBIE U CJIOXHBIE MIACTHABI (POTOCHHTEIUPYIOUIUX IFYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranounbl kieTku CrpoeHne W (yHKUMH HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. IIpomesicymounvie Qunamenmeol.
MukpodunamenTsl.  AxmuHosvle  Mukpoguiamenmsi.  MpIIEUHbIE  KIIETKH.
Axmunosvie KOMNOHeHmMbl HembluieuHblX Kilemok. Muxporpy6ouku. Kierounsiii
nentp. CTpoeHue U JBWKEHHE JKTYTUKOB W pecHHYeK. MHUKpOTpyOOUKH
uurtomiasmel. Llentpuons. benku, accoyuuposamHnvie ¢ Mukpoguiamenmamu u
muxkpompyboukamu. Momopusie 6enxu.

SAnpo. OOonouka sApa, XpOMaTHH, KapuoIUlazMa, SAPBIINIKK, UX CTPOCHHE U
¢yHkuuu. SnepHbiid  OenkoBbIA  MaTpukc. [IpocTpaHCTBEHHOE pacIoyioKEeHUE
XpOMOCOM B HUHTeppazHOM siape. JIyxpomamun u 2emepoxpomamut. benku
XpOMaTUHA — TUCTOHBI. Jlunamuxa s0epHol 00010uKu 6 Mmumo3ze. Hoepmulil
mpauncnopm.

Knerounsie BkmtoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK JYKAPHUOT
(pacTuTenbHOM, )KUBOTHOU, FPUOHON).

JemoHncTpanuun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoeHHE DYKapHOTHYECKOM KIeTKn», «CTpoeHue
AKUBOTHOM KIIETKIN», «CTpOEHUE PACTUTEIbHON KIETKN», «CTpOEHNE MUTOXOHIPUNY,
«Anpo», «CtpoeHne NpoKapuoTUIECKOU KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTtopnass pabora  «l3yueHune CTpOEHUA  KJIETOK  pPa3IUYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «l3yueHne cBOMCTB KJIETOYHON MEMOPaHBI.

JlaGoparopuass pabGora «lccienoBanue 1uia3Mosiu3a M JIETUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckas padora «/3yueHne NBUKEHUS LIUTOILUIA3Mbl B PACTUTEIIBHBIX
KIJIETKaX)».

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccuMUIISAIMA U TUCCUMUIISIUS — JBE CTOPOHBI MeTabonm3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepOoTpPOodHBIA. YdYacTHe KHCIOpOoJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe odecrneuenue kietku: npespamenne ATD B 0OMeHHBIX
mporieccax. DepMEHTAaTUBHBIN XapakTep peakiuil KIETOYHOro MeTaboau3Ma.
depMeHTHI, X CTPOCHHE, CBOMCTBA W MexaHu3M neicTBusa. Kodpepmentor. OTnnums
(dbepMEeHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. benku-akTuBaTopel W O€nKH-
WHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT PpPa3IndHBIX
dakTopoB.

[lepBuYHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTke. DOTOCUHTES.
AHoxcueennvlti u oxcueenuwvlli pomocunmes y oaxkmepuii. Ceemocobuparoujue
NUSMeHmovl U NUSMEHmMbl PeakyuoHHo2o yenmpa. Ponabp XJI0pOIIacToB B mpoLecce
¢dorocunTeza. CBetoBass U TeMHOBast ¢aszbl. Pomoovixanue, Cs., Ca. u CAM-munsi
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¢omocunmesa. IlpoaykTuBHOCTh (hoTOCHHTE3a. BinsgHue paznuuHbIX (akTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUEHUE (DOTOCHHTE3A.

XEMOCHHTES. Pa3znoobpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuH, Kelae300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIE
OakTepuu. 3HaUEHHE XEMOCUHTE3A.

Ana’poOHble opraHu3Mbl. Buasl Opoxkenus. [IponykTbl OpokeHus U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENIH OOJIE3HEH.

AspoOHBIE OpraHW3MBbI. DTalbl SHEPreTUYeckoro ooMeHa. [loaroToBUTEILHBIN
sTan. ['mKonu3 — 6eCKUCIOPOIHOE PACHICTUIEHUE TITFOKO3bI.

buonorndeckoe OKHCIIEHUE, WU KJIETOUYHOE JAbixaHue. Pojib MUTOXOHIpUN B
nporeccax OHoJoruyeckoro okucienud. Luknnmueckue peakuuu. OKUCTUTENHHOE
dbochopunupoBanue. Suepeus memopannoz2o epaduenma npomonos. Cunmesz ATD:
paboma npomonnoti AT®-cunmazel. llpeumyiecTBa a’poOHOTO TyTH OOMEHa
BEIIECTB Nepel aHadpOOHBIM. D (PEKTUBHOCTH IHEPTrETUYECKOTO OOMEHA.

JdemoHcTpanuun

IToptpersl: k. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupsl u cxembl: «DPOTOCUHTE3», «IDHEpreTuueckuit odOMen», «buocunres
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyIOBaHWE MJis MPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «/3yueHue KaTaTUTHYECKON aKTHBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajaasbl)y.

JlabopaTopHasi paGora «M3ydueHue (EepMEHTATUBHOTO  pacCIICIICHUS
NEPOKCUJIA BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKaX.

JlabopaTopHasi  padora «CpaBHeHHE  TIporecCoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKECHHS U ABIXaHUS.

Tema 7. HacaencrBeHHast uHGOPMALUSA M Pean3alus eé B KJIeTKe

Peakuuu MatpuyHoro cuHte3a. [IpHHIUI KOMIUIEMEHTaApHOCTH B PEAKIUAX
MaTpUYHOTO CHHTE3a. Peanmusarus HacieACTBEHHOH wWHGoOpMaluu. [ eHeTHYeCKUi
KoJ, ero cBouctBa. Tpanckpunuuss — wmatpuudbii cunTe3 PHK. [Ipuanumnsr
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTb, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 ayxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsinus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B GuocuHTeze Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHokucinoT. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzalMs IeHOMa y
MPOKApUOT M 3YyKapuoT. Perynsinus akTUBHOCTH TE€HOB Yy MpOKapuoT. [umoresa
onepona (®. Xakob, XK. Mano). Monexkynapuvie mexanuzmvl IKCNPECcUu 2eHO8 y
aykapuom. Ponv xpomamuma 6 pezynayuu pabomwr cenog. Perynsiusi 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.
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Bupycbsl — HekiieTouHble (HOpPMBI KU3HH U 0OJMratHbie napasuthl. CTpoeHUe
MPOCTBIX M CJOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbl yuxi
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, baxmepuoghazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a00eBaHus 4esioBeka, )KUBOTHBIX, pacteHuid. CITN], COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TTPOOIIEMBL.

Buoungopmamura: unmeepayus u ananuz 6orvuux maccusos («bigdata»)
CMPYKMYPHLIX Ouonio2udeckux oaumHvlx. Hanomexnonozuu 6 b6uonocuu u meouyuHe.
IIpoepammupyemvie gpynxyuu 6enxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUi.

Tabmunpl u cxembl: «buocunTe3 Oenkay, «l'eHeTndeckuii koa», «Bupychbi»,
«baktepuodaru.

IpakTuyeckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ) KusHeHHBbII MUK KJIETKU

Knerounwrii nwukn, ero mnepuoabl u peryisius. HMatepdaza u  MuUTOS.
OcobeHHOCTH TIpOIIECCOB, TpoTekawmmx B uHTepdaze. I[loaroroBka KIETKH K
JEJICHUIO. [IpecunreTnueckum (MTOCTMUTOTHYECKUIA), CUHTETHUYECKUI 151
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) MEPHO 1Bl HHTEP(A3bI.

Martpuunsiii cunte3 JHK — permmmkanms. [lpunouner permmmkanuu JIHK:
KOMIUIEMEHTapHOCTh,  IIOJIYKOHCEPBAaTUBHBIM  CHHTE3,  AHTUNAPAJJIEIBbHOCTD.
Mexanusm pemukaiuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Termomepsl u

TeJIoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTUll. JIMIUIOWIHBIA U
rariouaHbld ~ HAO0Opel  XpomMocoM. ['omonornuHbie  XpoMocoMmbl.  [lojoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuUTO3. CTaauu MUTO3a U MPOUCXOASAIIME B HUX MPOIECCHI.
Tunsl muto3a. KapnokuHes U IUTOKKMHE3. bHOJIOTHYECKOE 3HAYCHUE MUTO34.

Perynsamuss MHUTOTHMYECKOrO IMKiIa KJIETKU. [Iporpammupyemasi KieTOuHas
rudeb — aroITo3.

Knerounoe sapo, XpomMocombl, (GYHKIIMOHAJIbHAS TEHOMHKA. Mexanuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeau Kiemok. «lLugposas
K1emKkay» — Ououn@opmamuueckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoncTpanuun

Tabmumpel m cxeMbl: <«OKU3HEHHBIM MK KICTKH», «MuT03», «CTpocHue
xpomocom», «Perukanus JJHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpomnpenapaThl: «MHUTO3 B KIETKax
KOpEIIKa JTyKa».

JlabopaTropHas padora «3yuyeHne XpPOMOCOM Ha TOTOBBIX
MHKpOIIPENapaTax».

JlabopaTopHasi padora «HaOmromerre MHUTO3a B KIIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u pyHKIUM OPraHU3MOB

buonoruueckoe paznooOpazue opraHu3zmMoB. OJHOKIETOUYHBIC, KOJOHUAJIBHEIE,
MHOTOKJIETOUYHBIE OPTraHU3MBI.
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OCcOOEHHOCTH CTPOEHUSI U KU3ZHENEATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, APYTue
npoTucTthl. KonoHnanpHbIE OPraHU3MBbl.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak euHoe 1enoe. I'omeocras.

Txanu pactenuil. TUIbl pacTUTENBHBIX TKAHEW: oOpa3zoBaTebHAasi, TOKPOBHAS,
MpOBOJsIIAsl, OCHOBHAas, MexaHudyeckasd. OCOOEHHOCTH CTpoeHHs, (GYHKUUNA U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX M YeJOBEKAa. THIbI >KUBOTHBIX TKaHEW: SNUTENUAIbHAS,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHas. (OCOOCHHOCTU CTPOCHUS, QYHKIUN WU
PACIIONIOKEHHS TKAaHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbIE W TE€HEpATHUBHBIE OpraHbl pacteHuid. Opra"sl u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Ttenma opranu3moB. Kapkac pacteHnid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX XUBOTHBIX. HapyXHbIli U BHyTpeHHUI ckeneT. CTpOCHUE U TUIIBI
COE€IMHEHUS KOCTEH.

JIBukeHue opraHu3MoB. [[BrkeHne OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. JIBMIKEHHME MHOTOKJIETOYHBIX PACTEHUM: TPOMU3MBI H
HAacTUM. J[BUKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M UYEJIOBEKA: MBIIICUYHASI CUCTEMA.
Pednexc. CkeneTHbie MBI U UX padoTa.

IIntanue opranu3mos. [lornomenrue BoAbI, YIIIEKUCIOrO ra3a U MUHEPAIbHBIX
BEILIECTB pacTeHusAMU. [IuTaHne )XKMBOTHBIX. BHYTPHUIIOIOCTHOE U BHYTPUKIETOUHOE
nuuieBapeHue. [Ilutanue MO3BOHOYHBIX KUBOTHBIX. OTIOENbl MHUILEBAPUTEIHLHOTO
TpakTta. [InmesapurenbHeie xkemnessl. [IumesapurenpHas cucrema 4yeaoBeKa.

JlpixaHnue opranusmoB. J[pixanue pacteHuil. Jprxanue kUBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe apixaHue. /[pixaTenpHass NMOBEPXHOCTH.
XKabeproe u néroyHoe npixanue. JIpixaHue MO3BOHOYHBIX >KUBOTHBIX M UEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX KHMBOTHBIX.
JlpixaTenpHass cucrema 4YenoBeKa. MexaHu3M BEHTWISALUMM JETKUX Yy MTHL U
MIIeKonHUTaronmX. Perynsamuus npeixanus. JprxatenbHbie 00bEMBI.

TpaHcopT BEWIECTB y OPraHM3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHHM.
Tpancropt BemecTB Yy JKUBOTHBIX. KpoBeHOCHass cucremMa HW €€ OpraHsbl.
KpoBeHnocHas cuctema mo3BOHOYHBIX )KMBOTHBIX U uenioBeka. Cepaue, KpOBEHOCHbBIE
cocynbl U KpoBb. Kpyru kpoBooOparienus. DBOJIOLUOHHBIE YCIOKHEHUS CTPOEHUS
KPOBEHOCHOM CHCTEMBI TI0O3BOHOYHBIX )KUBOTHBIX. PaboTa cepara u e€ perymsiusi.

Brinenenue y oprannzmoB. Beinenenue y pactennil. Bolnenenue y ;KMBOTHBIX.
Coxkpatutenbabie Bakyosu. Opransl BeieneHns. OumbTparus, CeKperus u 00paTHoe
BCACBhIBAHUE KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHUs. CBA3b MOJOCTH TeNa C
KPOBEHOCHOMW U BBIJICIIUTEIILHON CUCTEMAMU. BbIeneHne y m03BOHOUYHBIX )KUBOTHBIX
u genoBeka. [loukn. Ctpoenne u ¢pyHkunonupoBanre Heppona. OOpazoBaHre MOUU
y 4EJIOBEKa.

3ammTa y OpPraHW3MOB. 3alluTa Yy OJHOKJIETOYHBIX OpPraHu3MoB. CIopsl
OakTepuil U LUCTHI MPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHuid. KyTukyna.
CpenctBa maCCUBHOW M XUMUYECKOU 31U Thl. DUTOHLIUBI.
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3ammTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIE. 3aIlIUTa
opranusMma ot 6osne3neil. UMMyHHas cuctema yenoBeka. KieTouHslii U ryMopaibHbIi
UMMYHUTET. BpoKAEHHBIM 1 npruoOpeTEéHHbIN cnenupruyeckuii UMMyHUTET. Teopus
KJIOHAJbHO-celekTuBHOTO uMMyHuteta (II. Dpmux, ®. M. bepuer, C. ToHerasa).
BocnanurtenbHble OTBETHI OpraHu3MoOB. PoJib BpOXKJIEHHOIO HIMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTs M perymanMs |y ~ OpraHu3MoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapakuMoCTh U peryisuus y pacTEeHUM.
PocroBele BelecTBa U MX 3HAYEHUE.

HepBHas cuctema u pedrexropHas peryisiius y >KMBOTHbIX. HepBHas cuctema
U €€ OTAenbl. OBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy
KUBOTHBIX. OT/AENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Pediexc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIeKChl.

I'ymopanbHag perynsiuvsi U 3HIAOKPUHHAS CUCTEMa >KMBOTHBIX W YEJIOBEKA.
JKenessl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI. /ericTBue ropMOHOB. B3anmMocBs3b
HEPBHOW U SHAOKPUHHOMU cucTeM. ['unoranamo-runodusapHas cucremMa.

JemoHncTpanuun

IToptper: W. I1. I1aBnos.

Tabmuusl u  cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE
Bogopociny, «baktepumn», «lIpocreimmne», «OpraHbl LBETKOBBIX pPACTECHUI»,
«CucteMbl  OpraHoB  IO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHue CTeOIs,
«CTpoeHHE JIMUCTOBOM IIACTUHKWY», «TKaHW KUBOTHBIX», «CKENeT 4YeIoBEeKay,
«ITumeBapurenbHas cucreMa», «KpoBeHoCHas cuctemMay, «JlpIxarenbHas CUCTEMAY,
«HepBHas cucrema», «Koxa», «Mpimeunas cucreMa», «BplaenuTenbHas CUCTEMA,
«OHIOKpPUHHAS CHUCTEMAY, «CTtpoenue MBILILBDY, «AIMMmyHUTETY,
«KumeynononoctHeie», «CxemMa nuTaHus pacteHui», «KpoBeHOCHBIE CHCTEMBI
NO3BOHOYHBIX  KUBOTHBIX», «CTpoeHue ruape», «CTpoeHuEe IUIaHaApUN»,
«BHyTpeHHee cTpoeHHe HoXKaeBoro uepms», «HepBHas cucrema pwio», «HepBHas
cucrema JArymkm», «HepBHas cucrema mnpecMbIKaromuxcs», «HepBHas cucrema
nruny, «HepBHas cucrema wMiekonurtaromux», «HepBHas cucrema uyenoBekay,
«Pednexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPONpPEnapaTbl OJHOKICTOYHBIX
OpPraHu3MOB, MHUKpOIIpenapaTbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKLIIUU
HACEKOMBIX, WTJIOKOXXHMX, JKHBBIC JK3EMIULIPHl KOMHATHBIX pacTeHUM, repdbapuu
pacTeHUM  pa3HbBIX  OTHENIOB, BIAXHBIE IpEnaparbl KHUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUJIEKIIMM OECMO3BOHOUHBIX JKMBOTHBIX, CKEJIET 4YeJOBEKa,
o0opyAOBaHUE IJIsi TEMOHCTPAIMK MOYBEHHOTO W BO3AYIIHOTO MUTAHUS PAaCTEHUH,
pacHieTieHus Kpaxmaiia U OelKoB moj JaercTBueM (epMEeHTOB, 000PyIOBaHUE IS
JEMOHCTPAlMH OMNBITOB MO W3MEPEHHUIO KU3HEHHOM EMKOCTH JIETKHX, MEXaHU3Ma
JBIXATENbHBIX ABHKEHUN, MOJIEJIM TOJIOBHOTO MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEN paCTEHHIN».

JlaGoparopHasi pabora «/3yueHue TKaHEN KUBOTHBIX).

JlabGoparopHasi pabora «/3ydueHrue opraHoB [IBETKOBOTO PACTEHUS».
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Tema 10. PazmHoXeHHe M pa3BUTHE OPraHU3MOB

@dopMbl pPa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIKOYasi BETeTaTUBHOE) M
nosoBoe.  Buabpl  Oecmoioro  pa3MHOMXKEHHS:  TMOYKOBAaHHUE,  CIOPYJISLIUS,
(¢parMeHTanys, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlosmoBbie kneTku, wuinu rametsl. Meiio3. Craguu
Mmeio3a. [loBenenne xpomocom B Meino3ze. Kpoccunrosep. buonorndeckuii CMBICH
M€1103a U I0JIOBOIO ITporecca. Menos 1 ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

IIpenzaponsimieBoe paszsutue. ['amerTorenes y >KMBOTHBIX. lloyioBbIe Kee3bl.
OOpa3zoBanue W pa3BUTHE MOJOBBIX KieToK. Crnepmartorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe W AMOPHUOHANIBHOE  pa3BUTHE  KUBOTHBIX. CHocoOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHUOJIOTHS — HayKa O
Pa3BUTHUU OPTaHU3MOB. Mopghozene3 — oOma u3 2nasHvix npodlIem d3MOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopghoeenesa. Craguu sMOpruorenes3a >KMBOTHBIX
(ma mpumepe asrymku). JpoOnenue. Tumbl apoOnenus. /JemepmunuposanHoe u
HedepMuHuposannoe oOpoobnenue. bnacmyna, munet 6aacmyn. OcCOOEHHOCTH
IPOOJICHNS MJICKOTUTAIONIUX. 3apOBIIICBhIC JIUCTKU (TacTpyJyisius). 3akjajka
OpPraHOB MW TKaHEW W3 3apOoJbIIIEBBIX JMCTKOB. B3anMHOE BIUSHUE YacTei
pa3BHUBAIOIIETOCS 3apo/ibiiia (AMOpHOHANTBHAS UHAYKITNS). 3aKIaaKa IjIaHa CTPOCHUS
AKUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJAECHCTBHI T€HOB. BiusHue Ha
AMOPHUOHATBHOE PAa3BUTHE PA3IMYHBIX (DaKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pasButue kuBOTHBIX. [locToMOpuoHanbHBIN nepuona. Ilpsmoe wu
HenpsiMoe pa3BuTHe. PazpuTie ¢ MetaMmop(o30M y OE€CIIO3BOHOYHBIX U MTO3BOHOYHBIX
KUBOTHBIX. buosormyeckoe 3Ha4YeHUE MPSMOrO M HENPSIMOIrO pa3BUTHUA, HUX
pacrpocTpaHeHue B Mpupoie. TUrbl pocTa KMBOTHBIX. PaKTOPBI PETYISLHUHA POCTa
KUBOTHBIX W dYenoBeka. CTaauu MOCTIMOPUOHAIBHOTO PAa3BUTHUSL Y KUBOTHBIX U
yenoBeka. [lepuonbl oHTOreHe3a uenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYEeCKre
IPOLIECCHI.

PasmHoOXkeHnne u pasButue pacteHuid. ['amerobutr u cropodur. Meiioz B
KU3HEHHOM IuKIe pactennii. OOpa3oBaHue CIoOp B mpoilecce meito3a. ['amerorenes
y pacteHuil. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JlBoitHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHuE U pa3BUTHE CEMEHH.

MexaHu3Mbl pETYJISLIMU OHTOI'€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

IToptpetsr: C. I'. HaBamun, X. [Ineman.

Tabmuubl W cxeMbl: «BereratuBHoe pa3MHOXKeHHE», «THUIBI 0ecrmosioro
pasMHOXEHUSD», «Pa3MHOXEHHE XJIaMUJIOMOHaAbl», «Pa3MHOXEHUE SBIIICHBDY,
«Pa3MHOXKeHHEe THAPBY, «Meito3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepMaro3ouna», «OCHOBHBbIE CTaauu OHTOreHesza», «lIpsimoe wu
HENpsIMOE pa3BUTHE», «Pa3zBuTre Maiickoro xyka», «PaszBurue capanumn», «Pa3putue
JATYIIKWY, «J|BOMHOE OIUIOJOTBOPEHHUE y LIBETKOBBIX pacTeHuin», «CTpoeHne CeMsH
OIHOJOJBHBIX M ABYJOJbHBIX pAaCTCHUN», «JKU3HEHHBIA IIUKJI MOPCKOW KaIyCThI»,
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«OKM3HEHHBIN UK MXa», «/KU3HEHHBIM UK MAoOpPOTHUKA», «KM3HEHHBIA LUK
COCHBD».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOMpENnapaThl SULEKIETOK U
CIIEpMAaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKI.

JlaGoparopHass padora «/3yyeHHe CTpPOCHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKPOIIPENapaTax».

IIpakTuueckass padora «BbIsBICHHE TPU3HAKOB CXOJCTBA 3apOJbIIIECH
ITO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopnass pabdora «CTpoeHHUE OpPraHoB pPa3MHOXKEHHUS  BBICIINX
pacTeHuin».

Tema 11. I'eHernka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

HcTtopus cTaHOBIEHUS U Pa3BUTHSA F€HETUKH Kak Hayku. Pabotsl . Mennens,
I'. ne ®puza, T. Moprana. Poinb OT€4eCTBEHHBIX YYEHBIX B PA3BUTUU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. Basunoa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE IMOHATHUS U CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPHU3HAKU, JOMHUHAHTHBII M PELIECCUBHBIN
NpU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTAsl JUHUS, THOPUIBI, TEHOTHUI, (EHOTHII.

OcHOBHbIE METOBI TE€HETUKH: rUOPUI0TIOTUYECKUIA, LATOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHUU.
JdeMoHCcTpamuun

[Toptpeter: I'. Menmens, I'. ne ®@pus, T. Mopran, H. K. Komemos, H. N.
Basuwios, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®wimunuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToAbl TeHETHUKNY, «CXeMbl CKPEIIMBAHUS.

JladbopaTtopHasi  paGora  «/[pozodpmira kKak  OO0OBEKT  TEHETHUYCCKHUX
HICCIJICTOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii  3akoH  MenHaenss —  3aKOH
eAMHO00pa3usi THOPUIOB TEepBOro mokoseHus. [IpaBmino momuuupoBanus. Bropoi
3aKOH MeHzaens — 3aKkOH paclIeIUIeHUs] NPU3HAKOB. L{UTONMOrMYeckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umoresa 4ucToThl ramer.

AHanmsupyroniee ckpemuBaHue. [IpoMexyTouHbI XapakTep HacIEIOBaHMUS.
Pacmiennenne npu3HakoB Mpy HENOJIHOM JOMHUHUPOBAHUH.

Jurunbpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOIO
HaclieJOBaHUs Mpu3HaKoB. [{uTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuernieHHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CueruieHHoe
HACJIEIOBAaHUE N'€HOB, HAPYLICHHUE CLEIUJICHHUS MEXy FreHaMUu. XPOMOCOMHAsl TEOPUS
HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIA MEXaHU3M OIPENEIICHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHmlii M rereporaMeTHbIl mos. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.
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['eHotun kak nenoctHas cucrema. lInernoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBI  auleau3M. B3auMOIEeUCTBUE  HEaVICAbHBIX TI'€HOB.
Kommiementaprocts. Onmctas. [lonumepusi.

I'eHeTnyecknil KOHTPOJIb PAa3BUTUS PACTECHUMN, )KUBOTHBIX U YEIOBEKA, a TAKKE
(pU3HOTOTrUYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QyHKUM. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MHapasuT» U

«XO31MH — MHUKpoOHOM». ['eHeTHdecKkue acmeKTbl KOHTPOJS M HM3MEHEHHUs
HaCJeJICTBEHHOU MH(OpPMAIMU B TOKOJIEHUSAX KIETOK U OPraHU3MOB.
JemoHcTpanuun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmunpl u cxembl: «l[lepBblif U BTOpO#l 3akoHbI Mennens», «Tpetuil 3akoH
Mengensi», «AHaIM3UpYIOIIEE CKpelluBaHue», «HenoaHoe AOMUHHUPOBAHUEY,
«CrueryieHHOe HacjeJoBaHUE TMPHU3HAKOB Yy Jpo3odwibl», «['eHeTHKa Tmomay,
«Kapuotun  yenoseka», «Kapuotun  napozodwibr»y, «Kapuotunm — nTHIBDY,
«MHOKECTBEHHBIN ajiennu3m», «B3auMoeicTBHE TEHOBY).

O6opynoBaHue: MOJICNb JI IEMOHCTPAIMKM 3aKOHOB €IUHOO00pa3usi THOPHUIOB
MIEPBOrO MOKOJIEHUS U PACILICIUICHUS MPU3HAKOB, MOJAEIb ISl JEMOHCTPAIIUU 3aKOHA
HE3aBHCUMOI'0 HACJIEIOBAaHUS MIPU3HAKOB, MOAEIb JJIsi I€MOHCTPALIMM CLETUICHHOTO
HACJIEOBAaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapart: «Jlpo3oduiay.

IlpakTuueckass padora  «l3yueHue  pe3yJbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUs Y APO30(PUITBI».

IIpakTuyeckas padora «/3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS
y IPO30(HIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aunmopelictBue TeHoTMma H cpeabl npu  popMupoBaHMHM  (peHOTHIA.
N3meHunBOCTh TIpH3HAKOB. KadeCcTBEHHBIE W KOJWYECTBEHHBIC IPU3HAKH. Buibl
M3MEHYMBOCTH: HEHACJIEACTBECHHAS M HACJICICTBCHHAS.

MoaudukanioHHas  W3MEHYMBOCTb. Pomb  cpeapl B (OpMHPOBAHUU
MOoAUGUKAITMOHHON M3MEHYMBOCTH. HopMa peakiinu mpusHaka. BapuarmoHHBIN psijt
u BapuanuoHnHas kpuBas (B. MHoramncen). CgoiicTBa MOau(UKAIIMOHHON
W3MEHUYMBOCTH.

I'enoTunmueckass M3MeHUYMBOCTh. CBOMCTBA TI'C€HOTUIHUYECKONM H3MEHYHBOCTH.
Buipl reHOTUITHYECKOM H3MEHUMBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTHBHAas M3MEHUYMBOCTh. MeWO3 H IOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYHMBOCTH. POJIb KOMOMHATHUBHON M3MEHUYMBOCTH B CO3JaHUHU
TCHETHYCCKOTO pa3HO0Opa3us B Mmpejiesiax 0JTHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTb. Buabl MyTaluii: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W MHAYIUPOBAHHBIE  MyTaluu. SaepHbie U
nUToIUIa3MaTuyeckue mytanuu. CoMaTHUYeCKHWE MW TI0J0Bble MyTanuu. IIpuyuHbI
BO3HMKHOBEHUS MyTanuil. MyTareHbel W WX BJIWSHHAE Ha  OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Ipoliecca. 3aKOH TOMOJOTMYECKUX PSAJIOB B
HacnencTBeHHo u3MmeHunBoctd (H.M. BaBunon). BuesigepHass W3MEHUMBOCTh U
HaCJICJICTBEHHOCTb.
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Onucenemuxa U INUSEHOMUKA, pPOTb  ONUSEHEMUYECKUX ¢hakmopos 6
HAC1e008aHUY U USMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanuun

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuupt u  cxembl: «Bumbpl  u3MeHYnBOCTHY», «MoauduxanyoHHas
W3MEHYUBOCThY, «KoMOMHATHBHAS M3MEHUYMBOCThHY», «Melo3», «OmiogqoTBOpeHUE,
«"eHeTnueckue 3a00J€BaHMS YeIOBEKa», «BUIbI MyTaIuii».

O6opynoBanue: XuBble M repOapHble SK3EMIUISIPbl KOMHATHBIX pacTeHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(GUKAIIMOHHONW  M3MEHUYMBOCTH. [locTpoeHue  BapHallMOHHOTO  psija W
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Myrtamuu y  Japo3oduibl  (Ha  TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun uyenoBeka. MexayHapoJaHas MporpaMMa HCCIEAOBAHUS TE€HOMA
gesoBeka. MeToipl u3y4eHUs TeHETUKH YeJIOBEKa: TeHEAIOrHYeCKHM, OJITM3HEIIOBBIM,
ATOT€HETUYECKUH, TOMYJISIIMOHHO-CTATUCTUYECKUH, MOJICKYJISPHO-TE€HETUYECKUH.
CoBpeMEHHOE  ONpENeICHUe  TEeHOTUIA:  IOJHOT€HOMHOE  CEKBEHUPOBAHME,
F€HOTUIIUPOBaHUE, B TOM uucie ¢ nomoulpto II[[P-ananmu3a. HacnencrtBenHsbie
3a0oeBaHusl 4elloBeKa. [ eHHble M XPOMOCOMHBIE O0JIe3HH uenoBeka. bonesnu c
HACJIEACTBEHHOW MPEAPACIIONOKEHHOCTbIO. 3HAUYEHHE MEIMIIMHCKOW TE€HETUKH B
NPEeIOTBPAIICHUH W JIEYCHUM TeHETHYEeCKUuX 3a0oieBaHUl uyenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpOBaHUE. CTBONOBBIE KIIETKU. [IOHATHE «TrE€HETHYECKOTO
rpy3a». DTUYECKHE aCIeKThl UCCIEIOBAaHUM B 00JIACTU pPEAAKTUPOBAHHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckrie GakTOpbl TOBBIIICHHOW YYyBCTBUTEIBHOCTH YeENOBEKA K
du3MUecCKOMy M XUMHUYECKOMY 3arps3HEHUI0 OKpy»Karomied cpenbl. ['eHeTmueckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuun

Tabmuuer u cxemsl: «Kapuotunm dyenoBekay, «MeToasl WM3Y4YEHUS TEHETUKHU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTuueckas padora «CocTaBiIE€HHUE U AaHAIHN3 POJTOCIOBHON.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaiusi U CeJNeKUUs. 3ap0KIACHUE CENEKIUU U IOMECTUKAIUU. YUYEHHE
H. N. BaBunoBa o lleHTpax MNpPOUCXOXKIECHHS M MHOT000pa3us KyJIbTYPHBIX
pacteHuii. Poib cenexkuuu B CO3JaHUU COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT,
Mopojia, TaMM. 3aKOH TOMOJIOTUYECKHUX PAJIOB B HACJIEACTBEHHON n3MeHunBocty H.
. BaBumnosa, ero 3HaueHue sl CEJISKIIMOHHOW pabOTHI.

Mertoasl ceneKIMOHHOW paboThl. VCKycCTBEHHBI OTOOp: MacCOBBIA U
WHAUBUAYaIbHBIM. Ortansl KOMOMHAIMOHHOMN CCJICKIIUU. HcnrwiTanne
MPOU3BOJUTENEH IO TOTOMCTBY. OTOOpP MO FEHOTUITY C MOMOIIBIO OIIEHKH (heHOoTUIa
MMOTOMCTBA U OTOOp IO TeHOTUNY ¢ noMouibio ananuza JJHK.
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NckyccTBeHHBIN MyTareHe3 Kak METOJl CEJIEKIIMOHHOM paboThl. PaguannoHHbIi
Y XUMHUUYECKUN MyTareHe3 Kak UICTOUYHUK MYTalluil y KyJIbTYpHBIX ()OPM OPraHU3MOB.
Hcnonp3oBaHne reHOMHOTO pelaKTUPOBaHUs U MeToA0B pekoMOuHanTHbIX JIHK miis
MOJY4YEHUSI UCXOIHOTO MaTepuana sl CeJICKINH.

[Tonyuenue MOJUIIIIOUIOB. BuyTtpuBnunoBas ruopuIn3aIus.
brnuzkopoacTBEHHOE CKpelMBaHue, Wik HHOpUAUHT. HepoicTBEeHHOE CKpeluBaHue,
win ayropuauHr. I'erepo3uc u ero mnpuuuHbl. Vcnone3oBaHue reTtepo3uca B
cenexkuuu. Otnanéunas rubpunuzanus. l[Ipeomonenue Oecruiogusi MEXBUIOBBIX
ruopuIoB. JJoCTHKEHNS CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3€/1EéHAs PeoNOYUsLy.

CoxpaHeHuEe U U3YyYEHUE T'€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUMN U UX
JTUKUX POJIMYCH ISl CO3JaHUS HOBBIX COPTOB M THOPUJIIOB CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp. MH3yuenue, coxpanenue u YnpasieHue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — HCUBOMHBLIX 8  Yenax  VIYYUleHUs
CYUecmeyiomux U co30aHus HO8bIX NOPOO, JUHUL U KpPOCCO8, 68 MOM Hucie C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUll, Nepedosvlx uoeu u
NepCneKmuBHbIX MexHOoA02ULL.

JemoHncTpanuun

IToptpers: H. W. Basunos, W. B. Mwuuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpBI MPOUCXOXKIEHHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKHX pPSANOB B HACIEICTBEHHONM W3MEHYHBOCTHY,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «l3yueHHne COpPTOB KYyJIbTYPHBIX PACTEHUN U IMOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrue METOI0B CEJICKIIUU PACTEHUM.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJIbI M JIOCTHXKCHHUSA CEJEKIMM PACTEHUU |
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO ()epPMY, COPTOUCIIBITATEIbHBIN
Yy4acCTOK, B TEIUTMYHOE XO35UCTBO, B JIAOOPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO
LEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKThI, HCMONB3yeMble B OHOTEXHOJOTHM, — KIETOYHBIE U TKaHEBbHIC
KYJbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTepHUCTHKA. TpaauiimoHHass OUOTEXHOJIOTHUS:
xJieboneueHue, MOJIy4YEeHUE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJICIIUE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOJOTHYECKUX TEXHOJOTHUH.
[TpousBoicTBO O€Nika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHI M MHCTPYMEHTOB IEJIEHANPABICHHOIO WU3MEHEHUS U
KOHCTPYUPOBAHHSI T'€HOMOB C LEJBI MOJYYEHHUS] OPTraHW3MOB M HX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass mnHxeHepusa. MeToapl KynbTyphl KIE€TOK M TKAHEH PACTCHUU U
KUBOTHBIX. KpuoOGanku. ComaTtuueckas THOpUAU3AIMS W COMATHYCCKUUH
sMmOpuorene3. Mcmonb3oBaHWE TaIJIOMA0B B CEJICKUHMH pacTeHuul. [lonyuerue
MOHOKNIOHANbHBIX anmumel. Hcnonb3oganue MOHOKIOHANbHLIX U NOJIUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKycCTBEHHOE OIUIOAOTBOpeHHE. PekoHCTpyKuus
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SANLEKJIETOK U KJIOHUPOBAaHUE JKUBOTHBIX. MeETOJ TpaHCIUIAaHTALMU SAEp KIETOK.
Texnonozcuu 0300posaeHus, KyibmueUpOSaAHUs U MUKPOKIOHATLHO20 PAZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W Te€HHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBaHue pexkoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHUS U MEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MH)KEHEPUHU. DKOJIOTMYECKHE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHH.

Menuuunckue OuorexHonoruu. IloctreHomuHas uudposas meauruna. [TLP-
JTUarHocTuka. MeTa0oJIOMHBIA aHaldu3, TEHOLICHTPUUECKUM aHalu3 MpoTeoma
YeJi0BeKa JUUIsl OLEHKU COCTOSIHMS €T0 340pOBbs. Mcnonb30BaHNe CTBOJIOBBIX KJIETOK.
TapretHas tepanusi paka. 3D-OuouHxkeHepust s pa3pabOTKu (PyHIaMEHTaIbHBIX
OCHOB MEJIULMHCKUX TEXHOJOIMH, CO3JaHUSA KOMIUIEKCHBIX TKAHEH COYETAaHHUEM
TEXHOJOTUN TpEXMEPHOro OMONMpUHTHUHra M ckaddonauHra s peleHus 3ajad
IIEPCOHAIN3UPOBAHHON MEIULIVHBI.

Co3nlaHue BEKTOPHBIX BAaKIMH C LEJIbl0 oOecreueHuss KOMOMHUPOBAHHOMN
3amuThl 0T Bo30yauteneit OPBU, ycraHoBiIeHHME MOJNEKYISIPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskamux BHpYCOB, BBI3BIBAIOIIMX OCO00 OMacHbIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JemoHncTpanuun

Tabauupr u cxemsl: «lcnonp30BaHME MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHepUs», «I €eHHass HHXKEHEPUI».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

JIKckypeusi  «bruorexHonorns — BaXKHeHIIas IPOW3BOAMTENIBHAS — CUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KJIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIONHOHHBIX NpPeACTABJICHUN B
Oonosioruu

OpomonronHas teopuss Y. JlapBunHa. Ilpeamochbuiku  BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hb M HayuyHas AearesnbHocTh Y. JlapBuHa.

JIBrKymue cuiibl 3BOJIIOIMU BUAOB no Y. J[apBuHY (BbICOKass MHTEHCHBHOCTb
pPa3MHOXEHHUS ~ OpPraHW3MOB,  HACJEACTBEHHAs  W3MEHYMBOCTh, Oopbba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuntetnyeckor Teopun sBottonnu (CTI). HelttpanbHas Teopust
sBomoIMU. COBpEMEHHAsh JBOJIOIMOHHAS OWOJOTHSA. 3HAYCHUE HBOIOIMOHHON
TeopuHr B (DOPMUPOBAHHUH €CTECTBEHHO-HAYYHOW KApTUHBI MUPA.

JdemoncTpanuun

[Toptpersl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, U. apBun, C. C. Yersepukon, U. W. llImansraysen, . Xonnpeitn, /1. K.
benses.

Tabmuipl u cxeMmbl: «Cuctema xuBoi npupojibl (no K. Jlunnero)y, «JlectHuia
KUBBbIX cymiecTB (mo Jlamapky)», «MexanuzM (GOpMUPOBaHUS NPUCIOCOOJIECHUN Yy
pacteHuil u xkuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra myrtemectBusi Y.
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Hapsuna», «Haxonku Y. Mapsuna», «@PopMbl OOpbOBI 3a CYyILIECTBOBAHHUE,
«IToponpl romy6Gei», «MHorooOpa3ue KyJabTypHbIX (opMm KamycTel», «lloponbl
JOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (o Y. JlapBuny)»,
«CxemMa COOTHOIIEHMS JBIKYIIMX CHJI 3BOIIOIUN», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKOU TEOPHUH IBOTIOLUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonmynsuusa kak sJeMeHTapHas eauHuia 3BOMONUH. COBpEMEHHBIE METOJbI
OLICHKM T'E€HETUYECKOTO pa3HooOpa3usi M CTPYKTYypbl momyssiuid. l3meHnenue
reHopoHJa TOMYJSIMUM KAk JJIEMEHTapHOE 5SBOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro paBHosecus [x. Xapnu, B. BaitnOepra.

OneMeHTapHble (PAKTOpPhl (ABMXKYIIUE CHUJIBI) DSBOJIONUUA. MyTalMOHHBIN
npouecc. KomOunaruBHass  u3MeHYMBOCTh. Jlpeild reHoB —  ciydaiiHbie
HEHANPABJICHHbIE U3MEHEHUsl YacTOT ajiened B nomyiasuusax. ddext ocHoBaTes.
Oppexm obymuinounozo copaviwika. CHudiceHue 2eHemuuyecKko2o pazHooopaszusL:
npuuunsl u cieocmsus. Ilposenenue agpghexma opetiha eenos 6 6onbUIUX U MATBIX

NONYAYUSIX. Murpanumu. N3onsnus NOMYJISLIWIA: reorpaduueckas
(mpocTpaHCcTBeHHAs ), OMooruyeckas (permpoyKTUBHAS).

EctectBennbiii  or6Op — HampaBisoomuid (axtop sBomonuu.  Dopmbi
€CTECTBEHHOTO  OTOOpa:  JABWXKYLIUH,  CTAaOUIM3UPYIONIUM,  pa3phIBAIOLIU

(mm3pynTuBHbIi). TlomoBoit or6op. Bo3HMKHOBEHHE M 3BOJIOLUS COLUATBLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IprcniocoONEeHHOCTh ~ OpPTaHM3MOB  Kak  pe3yjbTaT  MHUKPOIBOJIOIUU.
BozHukHOBeHUE NMPUCTIOCOOIEHUN Y OpraHu3MoB. ApoMopdo3bl U UANOAIANITALIUH.
[Ipumepsl mpUcHOcOOJIeHN Y OpraHu3MOB: Mopdonorudeckue, GU3noIOTUYECKUE,

OHOXMMHYECKHE, MMOBECHUYECKHE. OTHOCHTENILHOCTD MIPUCITOCOOICHHOCTH
OpPraHU3MOB.

Bun, ero xputepunm u CcTpyKTypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKpPOIBOJIONMHU. M3omsiiuss — kimrodeBor ¢akTop BumgooOpazoBanus. Ilytu wu
crocoObl BHA000pa30BaHus: ajutonaTpudeckoe (reorpaduyeckoe), CUMIIATPUIECKOe
(?KOJIOTHYECKOE), «MTHOBEHHOE» (mouILION IN3AITHUs, TUOpHUIN3AIINS).

JIMUTENbHOCTD YBOIOIUOHHBIX IIPOLIECCOB.

Mexaau3mMbl GOpMUPOBAHUS OMOIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BOMOIIMOHHON OHOJOTHH B pa3pabOTKEe HAYYHBIX METOJIOB COXPAHCHHS
O6uopazHooOpasusi. MUKpPOIBOJIIONUS ¥ KOABOJIOIUS TAPAa3UTOB M HUX XO3S5EB.
Mexaau3mbl (HOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI €
HEW.

JdemoncTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubslt u  cxeMbl: «MyTanoHHass W3MEHUUBOCTHY, «llomynsiuuoHHas
CTpYKTypa BHIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyiiue
CUJIbl 3BOJIIOIUNY, «IJKOJOTHYECKas H30JSALUA MOMYJISUUA CeBaHCKOU (dopenuny,
«"eorpaduueckasi 30K JTUCTBEHHUIBI CUOUPCKOM U JTMCTBEHHUIIBI JAypPCKOM»,
«lTonynsuMOHHBIE BOJIHBI YUCJIECHHOCTH XUIIHUKOB U XKEPTB», «Cxema JeucCTBUS
€CTECTBEHHOT0 0TOOpa», «PopmMbl OOPHOBI 3a cyliecTBOBaHUEY, «HAYCTpHAIbHBIM
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Menanu3zMy», «KuBbie nckomaembiey, «IIoKpOBUTETHLCTBEHHAS OKpacKa >KUBOTHBIX),
«IIpenynpexnaromias OKpacka KUBOTHBIX», «DU3NOIOTHUECKUE aJalTalumny,
«IIpucnocoOIEHHOCTh OPraHU3MOB U €€ OTHOCHUTENIBHOCTHY, «Kputepuu Buman,
«Bunei-nBoitHuKNY, «CTpyKTypa BUaa B Tpupoje», «CrnocoObl BUI000pa30BaHUIY,
«l'eorpaduyeckoe BHUI000pa3oBaHUE TPEX BUIAOB JIAHIBIIIEHY», «DKOJIOTHYECKOE
BHUJ1I000pa30oBaHKe BUAOB CUHUIL, «llomurmonasl pactenuity, «KamycTHo-peaeunblit
rUOpUI.

O6opynoBaHue: repbapuu pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Yyuyesa NTHUIl U
3BEpeil ¢ MpuMepaMH Pa3IuYHBIX MPUCTOCOOJIEHUMN, yydesia MTUI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHud OJM3KUX BHUJIOB, OOpPa30BABIIUXCA Pa3IUYHBIMU
criocobamu.

JlabopaTopHasi padoTa «BpIsiBIeHHE U3MEHUYUBOCTU Y 0COOEH OJTHOTO BHUIAY.

JladopaTopHasi pa6ora «[IpucrnocobneHuss opraHu3MoOB U UX OTHOCHUTEJIbHAs
LEJIeCO00PA3HOCThY.

JlabopaTtopHasi paGora «CpaBHEHHE BHIOB 1O MOP(HOIOTHUYECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Metoasl u3ydeHus MakpodBOIONUHU. [[aleoHTONOrHYeCKue METOIbI U3yUCHHS
sBomtonn. [lepexoaubie hopMbl B PUIOTEHETHUECKUE PSIIbI OPraHU3MOB.

buoreorpaguueckue meroasl u3ydeHus sBomonuu. CpaBHeHHe GIOPH U
¢dayHbl MaTepukoB U OcCTpoBOB. buoreorpaduueckue obmactu 3emnau. Buabl-
SHIEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEITHLHO-MOP(]OJIOTHYECKHEe METOAbl H3y4YEHUs
ABONIOLMH. ['€HEeTMYeCKHMe MEXaHHU3Mbl DBOJIOIUU OHTOI€HE3a W MOSBICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMYHBIE M AHAJOTMYHBIE  OpraHbI.
PynumenrtapHubie OpraHbl u aTaBU3MBI. MonekynsipHO-TEHETUYECKHE,
OMOXMMHUYECKHME U MAaTEeMaTHYECKHUE METOJIbI M3yUeHHUs SBOJNIONUU. [ OMOJIOTHYHBIC
redbl. COBpEMEHHbIE METO/IbI IIOCTPOCHUS (PUIOTEHETHUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIOLUSI TECHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWIIA) ABOJIONMH. [Ipunyun cmeHnvl @QyHKYuUi.
HeoOpaTtumocTs 3Bomtonmu. AnanThBHAs panuanvsa. HepaBHOMEPHOCTH TEMIIOB
ABOJIIOLIHH.

JdemoncTpanuun

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkes.

Tabnmuuelr 1 cxembl: «DUIOTEHETUYSCKUN P JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yonIie SIEPBDY, «Creromedaib», «PuanouTHIY, «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emun», «lpeid) KOHTHHEHTOBY,
«PemukTely, «HadanmpHble cTaguum SMOPHMOHAIBEHOTO PA3BUTHS  MMO3BOHOYHBIX
KUBOTHBIX», «['OMOIOrMYHBIE W  aHAJNOTMYHbIE  OpraHbly, «PyAUMEHTHI»,
«ATaBuU3MBbl», «XpOMOCOMHBIE HAOOpHI YelOBEKa U IMIHUMOaH3e», «l JaBHbIE
HaIpaBJICHUs] 3BOIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJIFOLIUN.

OO6opynoBaHue: KOJUIGKIMU, TepOapuu, MYJSDKH HMCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBbIX.
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Tema 4. IIpoucxoxaenue u pa3sBUTHE )KU3HU HA 3emJie

HayuHble rumote3pl NPOUCXOXKIAEHUS JKU3HM Ha 3emiie. AOHOreHe3 W
naHcrepmusi. JloHayuyHble NPEACTaBICHUS O 3apOXKACHUM >KU3HU (KpEaLHOHU3M).
I'mnore3a MOCTOSIHHOTO CaMO03apOKACHUS KU3HU U €€ onpoBepxkeHne onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxosxieHue sx1U3HU U aCTPOOMOJIOTHSI.

OcHoBHBIE 3Tanbl HEOpraHuuecKkou 3Bosonuu. [InanerapHas (reonormyeckas)
HBOJIIOIUS. XUMHUYECKast DBOJIIOIMS. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEIECTB U3
Heopranndeckux. OmbiT C. Mumiepa u I'. IOpu. OOpazoBaHue MOJIMMEPOB U3
MoHoMepoB. Koanepsatnas runore3sa A. M. OnapuHa, rumore3a NEPBUYHOIO
oynbona J[>x. Xonaelina, reHeTuueckas runore3a I'. Mémnepa. Pubosumsr (T. Uek) u
runore3a «mupa PHK» V. I'mnbepra. ®opmupoBanre MmeMOpaH U BO3ZHUKHOBEHUE
IPOTOKJIETKH.

Hcropus 3emnu u Meroasl €€ u3ydeHus. VMckomnaemple OpraHu4eckue OCTaTKU.
['eoxponosiorust u e€ meronbl. OTHOCUTENbHAsE W AOCOJIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHosOrMUecKas mKana: 30Hbl, 3Pbl, IEPUOBI, STTOXH.

HavanpHble 3Tanel oprannveckoi 3Bontonnu. [losBieHne 1 3BOIONUS MTEPBBIX
KJIETOK.  OJBoJonus  MeTabonu3Ma. BO3HUKHOBEHHME  MEPBBIX  JKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHbBIE OMOIIEHKM KaK aHAJIOT MEpBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxaenue sykapuoT (cUMOUOTeHe3). DBOJIOLHUOHHOE MPOUCXOXKIECHUE
BUpycoB. [Ipoucxok/i€HHME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl HBOJIONUU BBICHIMX pacTeHuid. OCHOBHBIE apoMopdO3bl
pactennii. Beixon pactenuii Ha cyury. [losBIeHHE CIOPOBBIX PACTEHUM U 3aBOCBAHUE
umu cymu. CemeHHble pacteHus. [Iporcxox1eHre [IBETKOBBIX PACTEHUI.

OcHOBHBIE ATambl SBOJIOUUUA KUBOTHOTO MHpa. OcCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benpnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XopaoBble KUBOTHbIE. JKU3HB B BOAE. DBOJIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenue ampuodbuii u pentunuid. [IpoucxoxaeHne MISKOMUTAIOMIUX U ITTHII.
[Tpunaun xiaroueBoro apomopdosza. OcBoeHne 6€CIO3BOHOYHBIMUA U TTO3BOHOYHBIMHU
KUBOTHBIMU CYIIU.

Pa3Butne u3HM Ha 3emile IO 3paM M NEpPHOJAM: apxei, NpOTEpO30H,
Majaeo30i, Me3030H, KaitHo30i. O0Imas XapakKTepucTUKa KIUMaTa M T'e€OJOTHYECKUX
nporeccoB. [losiBlneHre u paciBeT XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro
YCIIOBUS U BIIMSIHUE HA TAa30BBIN COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAHUSI — 3KOJOTMYECKHE KpU3UCHl mnpouwtoro. [IpuunnHbl n
CIEACTBUS MAacCOBbIX BbIMUpaHUU. COBpPEMEHHBIH 3KOJIOTMYECKHN KPHU3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenust OropasHooOpasusi Ha 3emIIe.

CoBpemeHHasi cucTeMa OpraHudeckoro wmwupa. llpuHnmmel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. Ilactep, M. . Meunukos, A. N.
Omnapun, JIx. Xongeitn, I'. Mémnep, C. Munnep, I'. IOpu.
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Tabmuipl u cxembl: «Cxema omnbita @. Penuy», «Cxema omnbita JI. TlacTepa mo
U3YYEHHIO CaMo3apoxkacHus ku3Hu», «Cxema ombita C. Mwumnepa, I'. IOpw»,
«JTanbl HEOPraHUYECKOU IBOTOIMNY, «[ eoxpoHoornueckas mkanay», «HavanbHbie
ATalbl OpPraHWYECKOW HBoJOIUNY», «Cxema 00pa3oBaHUs DJYKAPUOT MYTEM
cumbuorenesa», «CucreMa KUBOW NpUpoAbl», «CTpoeHue BUpyca», «ApomMopdo3bl
pacteHuity, «Punmoputbr», «OXHOKIETOUYHBIC BOAOPOCINY, «MHOTOKIETOYHBIC
Bojlopociny, «Mxwu», «llanopotHukm», «l'omoceMeHHble pacTeHus», «OpraHbl
IBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHUpPa», «ApoMopdo3sl
KUBOTHBIX»,  «lIpocteimme», «Kumeunononoctueie», «lIlmockue  yepBu»,
«Unenucronorue», «PpiOb», «3emHOBOAHBIEY, «IIpecmbikatomuecs», «lITUIBD,
«Mnexonuraromue», «Pa3Buthe >XU3HM B apXeUCKOM spe», «Pa3BUTHE XU3HU B
IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030iCKOM 3pe», «Pa3BuThe KU3HU B KailHO30MCkoW 3pey», «CoBpeMeHHas
CUCTEMA OPTraHUYECKOIO MUPAY.

O6opynoBanue: repbapud pacTeHUW Ppa3IUYHBIX OTAENOB, KOJUIEKIIUU
HACEKOMBIX, BJIAXKHbIC MpenapaThl KMBOTHBIX, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIMHU
UTJIOKOUX, CKEJIEThI MMO3BOHOYHBIX KMBOTHBIX, Yydelsia NTUIl U 3BEpPEH, KOJUICKIINU
OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJSIDKA OPraHUYECKUX OCTATKOB
OpraHU3MOB.

Bupryanbnas naboparopnas padora «MozaenupoBanue onbITOB Musuiepa—
KOpu no u3ydeHnro abMOTeHHOTO CHHTE3a OPraHUYECKUX COCAMHEHHUH B MEPBUYHOU
atMocdepe».

JlabopaTtopHass padora «/3ydeHue U ONHCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yuenne ocoOOEHHOCTEH CTPOSHHS PACTCHUIN Pa3HBIX
OTJIEJIOBY.

IlpakTuueckasi padora «l3ydeHue 0COOCHHOCTEH CTPOCHHS ITO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznensl u 3agaun anTpornosoruu. MeToibl aHTPOIIOJIOTHH.

CraHoBlIeHME MPEICTAaBICHUN O NPOUCXOXKICHUM YesoBeKa. Penuruosznsie
BO33peHUsl. COBpPEMEHHbBIE HAYYHbIE TEOPUH.

CxoAcTBO 4YenoBeKa C KMBOTHBIMU. CHCTEMaTHUYECKOE MOJIOKEHUE UYETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMH: CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECKHE, (bH3M0II0r0-OMOXUMHUUYECKHE,
noBeeHueckue. OTIUYMS YelOBEKa OT JKUBOTHBIX. [IpsIMOXOXIEHHME M KOMILIEKC
CBSI3aHHBIX C HHUM IPHU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra WU BTOPOM CUTHAIBHOU
CHCTEMBI.

JBuxymme cuibl ((hakTopsl) aHTPONOTEHE3a: OWOJIOTHYECKHE, COIMANIbHBIE.
CooTHoIieHNe OMOTOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbIE CTaauu aHTpomoreHe3a. PaHHHME YenoBEeKOOOpa3HbIe OOE3bsIHBI
(TPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOIIME MPEIKH YEeIOBEKOOOPA3HBIX 00€3bsH U
MoAed. ABCTPAJIONUTEKN — JABYHOTME NpPEIKU Jrojei. UenoBek ymenblil, mepBbie
W3TOTOBJIEHUS OpYIUN Tpyna. YesloBeK NpsIMOXOASIIIMNA U NEPBBIA BBIXOJI JIFOACH 3a
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npenensl Appuku. YenoBek reienb0eprckuii — oOmuid npegok HeaHaepTaIbCKOro
YEeJIOBEKA M YEJOBEKA pPa3yMHOro. YenoBEeK HEAaHIACPTAIbCKUM KaK BHJ JIOACH
XOJIOAHOIO KJIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA, JEHUCOBCKUM
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpeaenamu Adpuku. Ilaneoreneruka u
MaJICOTC€HOMMUKA.

DBOJNIOLUSA COBPEMEHHOI0 4elioBeKa. EcTecTBEeHHBIM OTOOpP B MOMyJSLMIX
yesoBeka. MyTalMoHHBIM Tipoiiecc W noiauMopdusm. [lonmynsiiiuoHHBIE BOJIHBI,
apeid reHoB, murpauus U «3PGEKT OCHOBATENS» B MOMYJALMIX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacol. Ilonstue o pace. boinbiune packl: eBporeouaHas
(eBpaszmiickasi), aBCTpajio-HerpouaHasi (IKBaTOpHaIbHasi), MOHTOJIOWIHAS (a3UATCKO-
aMepuKkaHCKkas). BpeMs W myTH paccelieHHs dYeloBeKa Mo IiaHere. EauWHCTBO
YeJoBeuecKuXx pac. HaydHasi HecoCTOSITENbHOCTH pacuzMma. lIpucnocoOaeHHOCTH
YeJioBeKa K Pa3HbIM YCJIOBHUSIM OKpyKarolei cpeinl. BrnusHue reorpaduueckoit
cpensl u aperida reHoB Ha Mop(doTOTHIO U (HU3NOJIOTHIO YeTIOBEKa.

MexaucuurinHapHbIe METO/IbI B buzndyeckon (OnoorUUecKoin)
AHTPOMNOJIOTHH. DBOIIOIMOHHAS] AHTPOIIOJIOT U U MAJICOAHTPOTOJOT Ul YEIIOBEYECKUX
nonyyisuuii. buoconuanbHble HCCIENOBaHUSA MPUPOABLI ueioBeka. MccienoBaHue
KOABOJTIOIMHN OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeToAbl aHTPONOJIOTUMY», «[ OJIOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeleT 4YenoBeKa U CKEJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD», «JBHXKYIIHE CUIIBI aHTPOIIOrEHE3a», «IBOJIOLHOHHOE
JIpPEBO  YENIOBEKa»,  «ABCTpajonurexk»,  «YemoBek  ymenslit»,  «YenoBek
npAMOXOAAIUN», «/lenncoBckuii yenmoBek» «Heannmepranpup», «KpomaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl FIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJIsSKA OKAMEHEJIOCTEH, TPEAMETOB MaTepUaIbHON KyJIbTYpPhI
IPEAKOB ueoBeKa, penpoayknuu (dororpaduu) KapTuH ¢ MHQPOJIOTHYCCKUMHU U
OMOJICICKUMH  CIO)KETaMU  TIPOMCXOXKIEHUS dYenoBeka, ¢Gororpaduu  HaXOI0K
HCKOIIA€MBIX OCTaTKOB YEJIOBEKA, CKEJIET 4YEJIOBEKa, MOJENIb 4Yeperna 4YeJoBeKa U
yeperna IMMIIAH3€, MOJEIb KUCTH 4YEJIOBEKa M KHCTH IIMMIIaH3€, MOJEIM Topca
MIPEJIKOB YEIOBEKA.

JlabopaTopHasi pab6ora «l3yueHue ocoOEHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHue 3KOJOTMUECKUX aanTallui 4eT0BeKa.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOUIEHMSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue U pa3BuTue skojoruu B Tpynax A. ['ymOGonwpara, K. @. Pynse, H.
A. CeseprioBa, 2. I'ekkens, A. Tencau, B. H. CyxkauéBa. Paznmensl u 3amauu
3KoJIOruU. CBsI3b 3KOJIOTUU C JPYTUMU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHH:
NpupoJiHbie U JabopaTopHble. MojaenupoBanre B 3KOJOTUUA. MOHUTOPHUHT
OKpYKaIoIIeH Cpe/ibl: TOKAJIbHBIN, PpErHOHABHBIA U TJI00aTbHBIN.
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3HaYEHUE  DKOJIOTMYECKMX  3HAHMM I 4YEJIOBEKa.  JKOJOTMYECKOE
MHpPOBO33PEHUE KAK OCHOBA CBsI3€M YenoBeuyecTBa ¢ npupoaou. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHncTpanuun

[Hoptpetsi: A. I'ym6onpar, K. ®@. Pynbe, H. A. Cesepuos, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubsl 1 cxembl: «Paznensl skojorumy, «MeTtonbl 3koyioruny», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIIbD».

JlaGoparopHasi pabora «/3ydeHue METO10B HKOJOTMUYECKUX UCCIIEIOBAaHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonoruyeckue (akTopsl W 3aKOHOMEpHOCTH MX AeiicTBus. Knaccudukanus
HKOJIOTHYECKUX (PaKTOpoB: abHOTHYECKHE, OMOTHYECKHEe, aHTponoreHHolie. OOmue
3aKOHOMEPHOCTH JIEUCTBUSL dKoysorudeckux ¢aktopoB. I[IpaBuno muaumyma (K.
Mnpenrens, FO. Jlubux). TonepaHTHOCTb. OBpUOUOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBl.

Abuotndeckue ¢paktopel. CBET Kak dKojJornueckuit dakrop. JlelicTBre pasHbIX
YYaCTKOB COJIHEYHOI'O CIEKTPAa HAa OPraHM3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUIN U
YKUBOTHBIX MO OTHOILIECHUIO K cBETY. CUTHAJIbHAS POJib cBeTa. POTONEPUOAU3M.

Temneparypa kak skojoruueckuii Qakrop. JlelictBue TtemmepaTypbl Ha
opraHu3Mbl. [IoMKHUIOTEPMHBIE M TOMOHOTEPMHBIE OpPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skomormueckuit (akrop. IlpucmocoOnenus pacTeHuil K
noJiiep>kannio BogHoro 6ananca. Kimaccudukanus pacteHuit o OTHOLIEHUIO K BOJIE.
[Ipucnoco6enust > KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMAa.

Cpenpl oOWTaHHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3MYIIHAs, MOYBEHHAs,
rIIyOuHHAs MOATIOYBEHHAS, BHYTPUOPTaHW3MEHHAS. OU3HKO-XUMUYECKHUE
0COOCHHOCTHU cpeJi OOUTaHUsS OpraHu3MOoB. [IpucmocobeHns: OpraHu3MoB K KH3HU B
pa3HbIX cpeaax.

buonornueckue putmbl. BHemHne u BHYTpeHHHE pPUTMBL. CyTOYHBIE U
rogu4yHbie pUTMBL. [IpUcrocoOIEeHHOCT, OpPraHM3MOB K CE30HHBIM H3MEHEHUAM
YCIIOBUH JKU3HU.

XKuzuennsie hopmbl opranu3moB. [lousitre o xxu3HeHHOUW Popme. XKuzHeHHbIe
dbopMBI pacTeHUii: JepeBbs, KYCTAapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPaBhI,
OJTHOJIETHHE TpaBbl. JKuU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TE€OOHMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue Qakropsl. Buasl OMOTHUYECKUX B3aMMOJACHCTBUIM: KOHKYpPEHIIUS,
XHITHAYECTBO, CUMOMO03 u ero Qopmel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Hetpodurueckue
B3aMMoJIelcTBY (Tonmueckue, popudeckue, padbpruyeckne). 3HaUeHHE OMOTUYECKUX
B3aMMOJICUCTBUI JJIsl CYIIECTBOBAHUSI OPraHU3MOB B cpene obOutanus. [IpuHumn
KOHKYPEHTHOT'O UCKJIFOUECHUSI.

JdemoHcTpanuun

Tabmuubl U cxembl: «DKolorudeckue (QakTope», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYNIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
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KUBOTHBIE», «XOJOJHOKPOBHbIC IKUBOTHBIE», «DU3HOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOuTaHus OpraHu3mMoB», «buosorudueckue puUTMBIY,
«Kuznennsie GopMbl pacteHuity, «Ku3zHeHHbIE (POPMBI JKUBOTHBIX», «IKOCUCTEMA
IIUPOKOJIUCTBEHHOIO Jiecay, «IDKOCUCTeMa XBOMHOro jeca», «llemum mnutanusy,
«XumraudectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomnosy, «KommeHncanusmy.

O6opynoBaHnue: TepOapuyd pacTeHU U JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO Pa3IMYHBIX DSKOJOTMYECKUX (PaKTOpoB, TepOapuu CBETONIOOUBBIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOUBBLIC, TEHEIIOOUBBIC W
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOdapu M KOJUICKIIUU TEIJIOJIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBLIX PACTEHHM, uydesia TTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K Turpoduram, kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIUHU >KUBOTHBIX, OOHMTAIONIUX B PAa3HBIX Cpelax,
repbapur W  KOJJIEKIIMM PACTEHHM U SKUBOTHBIX, OOJAJAIOMIUX YepTaMHU
MPUCTIOCOOJIGHHOCTH K CE30HHBIM HW3MEHEHMSIM YCJIOBUH JKU3HHM, repOapuu u
KOJUICKIIUM PACTEHUM M KUBOTHBIX PA3JIMYHBIX J>KU3HCHHBIX (HOPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKHX B3aUMOICHCTBUSX.

JlabopaTopHasi pabora «BbIsiBIeHHE NPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopHasi pabora «BpIsiBIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlabopaTtopHas padora «AHaTOMUYECKHE OCOOEHHOCTH PACTEHHM W3 Pa3HbIX
MECT OOUTaAHUS.

Tema 8. Dxos10orust BUA0B U NMOMYJISIIIMH

DKOJIOTUYECKHUE XapaKTePUCTUKU momyisiuu. [lomymsius kak Guosorudeckas
cucreMa. Poib HEOTHOPOTHOCTH cpeibl, (GU3MIECKUX OaphepoB M OCOOCHHOCTEH
Oouonoruu BUAOB B (OPMHUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIUH.
OcCHOBHbBIE TIOKA3aTeau MOMYJISIUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas U
M0JIOBASI CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIUSL.

DKoJyioruyeckass CTpykrypa nomyisiuud. OI€HKa YUCIEHHOCTH NOMYJISALNU.
JluHamuka nonmyaanuu U €€ peryisuud. buoTnueckudl NOTEHIMANT MOIYJISLUH.
MopaenupoBanue AUHAMHUKU Nonyssiquud. KpuBble pocTa YHMCIEHHOCTH MOMYJISILIUM.
KpuBbie BbDKMBaHUS. Perynsiusi YHCICHHOCTH TMOMYJSIUNA: poiib (aKTOPOB,
3aBUCAIINX U HE 3aBUCAILIMX OT IUIOTHOCTH. DKOJOTHUYECKUE CTpaTeruu BUAOB (I- U
K-ctparerun).

[Torsitue 00 »KoMormueckoi Huiie Buaa. Mectoobutanue. MHoromepHas
MoJiesb 3Kkosiornueckor Humu /.M. XaTtunHcona. Pa3mepbl 3K0I0rM4ecKor HUIIU.
[loTeHunanbHas U peann30BaHHAS] HUIIU.

Bun kak cucrema mnonynsinud. Apeanbl BUJIOB. Buabl U MX KHU3HEHHBIC
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAIUil )KUBOTHBIX. Bruonornyeckue nHBa3zuu
Yy’KEepOJAHBIX BUIOB.

JdemoHcTpanuun

[Toptpert: Jdx. 1. XatunHCOH.
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Tabmuipl U cXeMmbl: «ODKOJIOTMYECKHE  XApPaKTEPUCTUKU  TMOMYJISAIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiuuuy,  «Bo3pactHeie — mupamMuabl
nonynsiiuu»,  «CKOpOCTh  3acelieHHs]  MOBEPXHOCTH  3eMJIM  pPa3IMYHBbIMU
opranuzMamMmn», «Mogenb s3kosorndeckor HumM Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIUH JKUBOTHBIX.

JlabopaTopHasi pabora «IIpucrnocobyieHns: ceMsiH paCTeHUHN K paCcCEICHUION.

Tema 9. Jkos0rust c0001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buorneHos u ero crpykrypa. CBsizu Mexny
OopraHu3MaMu B OHOLIEHO3E.

OkocucreMa Kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHAIbHBIE
OJIOKM OpraHM3MOB B OJKOCHUCTEME: TMPOJYIEHThI, KOHCYMEHTBHI, PEAYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuUOTHUECKHE OJOKHU
skocucteM. [TouBbl U Uikl B 3KOocHcTeMax. KpyroBopot BeliecTB U MOTOK SHEPTUU B
HKOCUCTEME.

OcHoBHBIE MOKa3aTeIn 3KOcUcTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
UpPaMUIbI YUCel, 0MOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @uykmyayuu.
HanpaBneHHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHble u
BTOPUYHBIC CYKIIECCUM U UX MPUYUHBI. AHTPOIIOT€HHBIC BO3/ICHCTBUS HA CYKIICCCHUHU.
KnumakcHoe coobGmiectBo. buopaznooOpaszue u mMojgHOTa KPyroBOpOTa BEIIECTB —
OCHOBa YCTOWYMBOCTHU COOOIIIECTB.

[IpupoaHbIie 3KOCUCTEMBI. JKocuUcmembl 03€p U peK. IKocucmemvl Mopel U
OKeano8. Ixocucmemvl MyHOP, J1eCO8, CMenel, nyCmblHb.

AHTpPONIOTEHHBIE SKOCUCTEMBI. Arpo3KkocucTteMa. ArpoueHos. Paznuunsa Mexay
AHTPOIOTr€HHBIMH U MIPUPOAHBIMHU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢iopa
u ¢ayna. CuHaHTponu3anus ropockoi dayHsl. buojornyeckoe u X03sUCTBEHHOE
3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonoeo s¢gexkma u 6ud08-30upuramopos (Kuoyesvlx
8U008) 8 (QyHKYuoHUposaruu sxocucmem. IlepeHOC PHEPTUU W BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYUBOCTh OPTraHU3MOB, IOIYJISLUN U 3KOCHUCTEM B
YCJIOBUSIX €CTECTBEHHBIX U aHTPOMOT€HHBIX BO3/IEHCTBHUIA.

Mexanuzmul 8030eticmeusi 3a2psA3HeHUll pa3HbIX MUNOE HA CYOOPSAHUZMEHHOM,
OP2AHUBMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KOJOCUUECKO20 HOPMUPOBAHUSA  AHMPONO2EHHO20 Bo30eticmeus. MeToqoI0rTus
MOHHUTOPHUHIA €CTECTBEHHBIX U AHTPOMOTE€HHBIX SKOCUCTEM.

JdemoncTpanuun
[Moptper: A. JIx. Tencnu.
Tabnuibt u CXEMBI: «CTpyKTypa OuoIIeH03ay, «JKkocucrema

IIHAPOKOJIMUCTBEHHOTO JIECa», «IDKOCHCTEMA XBOWHOrO jeca», «DyHKIHOHAIbHbBIE
IPYIIbl OPraHU3MOB B 3KocHucTeMe», «KpyroBopot BelecTB B 3KocucteMmey, «llenu
nutanus  (macTOWIIHAsl, JETPUTHasA)», «IKOJIOrMYecKas NupamMuja Yuce»,
«JKoJoruueckas mnupaMua Ouomacchl», «IKOJIOTMYECKash MNUpaMuia SHEPTrUm»,



28

«O0pazoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBneHue neca mocie
noxxkapa», «IKOCUCTEMA 03epa», «ArpoueHos», «KpyroBopor BelecTB M IOTOK
SHEPruu B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIIUM HACEKOMBIX, Uydelia MTUIl U
3Bepel, repbapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUM, aKBapUyM KaK MOJECIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopuass paGora «/3yuenue pazHOOOpa3us MEJIKUX TMOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcusi «IKCKypcUs B TUIHYHBIA OMOTEOleHO3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCcHsi B arpodKOCHCTEMy (Ha TMOJe WIM B TEIJIUYHOE
XO3SHMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochepa — oOmemnnanerapHas o6osouka 3emiid, TA€ CYLIECTBYET WIIU
CyllecTBOBaja >ku3Hb. Pa3BuTue mpenacrasinenuil o 6uochepe B Tpynax J. 3rocca.
VYuenue B. U. Bepnanckoro o 6uochepe. Obnactu 6uocdepst u eé cocras. XKupoe
BEIECTBO OMocdepsl U ero PyHKIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsL Ouocdepsl. OcobeHHocTH Ouochepbl Kak
riobabHON dKocucTeMbl. [[nHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoportsl
BEIIECTB U OMOT€OXUMHUYECKUE LUKIBI (yriiepona, a3oTra). PUTMHUYHOCTD SBJIEHUM B
ouocdepe.

3onanbHOCTH Onochepsl. [lonaTre o Ouome. OCHOBHBIE OMOMBI CYIIIU: TYHJPA,
XBOMHBIE JIeca, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIE JIECa, CTENH, CABAaHHBI, ITyCTHIHH,
TPOIMYECKHUE JIeca, BRICOKOTOPhs. Kiaumar, pacTUTENbHBINA B )KUBOTHBIN MUpP OMOMOB
CYIIIH.

CtpykTypa U (yHKIUS KUBBIX CHUCTEM, OIIEHKAa MX PECYpCHOTO MOTEHIMANa U
ouochepHbIX (HYHKITUH.

JdeMoHCcTpamumn

IToptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxemsr: «I'eocdepsr 3emmn», «KpyroBopor a3zota B mpupojie»,
«KpyroBopotr yriepoma B npupone», «KpyroBopoT Kuciopoga B TMPUPOAE,
«Kpyroopotr Bombl B mpupomae», «OCHOBHBbIE OHMOMBI cymmy», «KiaumaTudeckue
nosica 3emnn», «Tynapa», «Taiira», «CmemanHbii jec», «lLIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « Tponuyeckuii Jecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJOTUYECKHE KPU3UCHI U UX MPUYUHBL. Bo3aeiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHHe BO3AYHIHON cpenbl. OxpaHa BO3ayXa. 3arps3HEHUE BOJAHOUM CpEIbl.
Oxpana BoaHBIX pecypcoB. Paspymienue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmmara.

AHTpOIIOT€HHOE BO3JECHCTBUE HA PACTUTENBbHBIM M XKUBOTHbIM Mup. OxpanHa
pPaCTUTENIBHOTO M KUBOTHOrO Mupa. OCHOBHbIE NPUHIUIBI OXPAHbl MPUPOJIBIL.
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Kpacusie knHuru. Ocob0o oxpansiembie npupoganbie Tepputopuun (OOIIT).
Boranuyeckue cajpl U 300JI0THYECKUE TTAPKU.

OCHOBHBIE NPUHLHUINBI YCTOMYMBOIO PpA3BUTHS YEJIOBEUECTBA M MPHUPOJBIL.
PanonanbHO€ MPUPOIONOIB30BAHUE U COXPAaHEHUE OMOIOTMYECKOTO pa3HO0Opa3us
3emsin.  OOmmMe 3aKOHOMEPHOCTH  TJIOOANBHBIX  JKOJOTMUECKHX  KPHU3UCOB.
Oco0EHHOCTH COBPEMEHHOI'0 KpU3HUCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTue METO0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MPOLECCOB.
Cucmemmnuvie uccne0o8anus nepexooa K pecypcocbepezaiouell u
KOHKYDEeHmOocnocoonou snepeemure. buonocuueckoe paznoobpasue u ouopecypcowi.
Hayuonanouvie ungopmayuonnvle cucmemvl, obecneuugarowue O0OCMyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX U008 U 9IKkocucmem. OcHOBbI
IKopeaburumayuu dKocucmem U cnocobo8 6OopbObL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxyusa mopckux u HazemHuix 3KOCUCHEM.

JdemoHcTpanuun

Tabnuupl 1 cxembl: «3arpsizHeHNE aTMOCheEpb», «3arps3HeHUe TUaApochepb»,
«3arpssHenue nouBb», «llapHukoBbIl 3dekT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPUNY, «MoIen ynpaBiasieMOro Mupa.

Oo6opynoBanue: pororpadun OXpaHIeMbIX paCTeHUN W KUBOTHBIX KpacHoW KHHUrH
Poccuiickont @enepannu, KpacHON KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJaromuMHCs TporpaMM  CpeaHero oOmero o0pa3oBaHUSA: JUYHOCTHBIC,
MeTarpeJIMETHbIC U TIPEIMETHEIE.

B cTpyKType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOrPaMMbI MO OHOJIOTHUU
BBIJICJICHBI CIICAYIONINE COCTAaBJISIONIME: OCO3HAHUE OOYYAIONIMMUCS POCCHUUCKOMN
TPaXXJaHCKON MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOTIPECIICHUIO, Haluyue Momueayuy K 00y4eHuIo OUOIOTHH, YelleHanpasieHHoe
passumue BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX I[CHHOCTEU H
UCTOPUYECKUX TPATUIUNA PA3BUTUS OWOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocoboHocms 00yJaroONINXCsl pyKOBOJCTBOBATHCS B CBOCH ESITEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAMH, MPHUCYIIHUMH CHUCTEME OHMOJIOTHYECKOTO O0pa3oBaHUS,
Hanuyue npagoco3HanUsi YIKOJIOTHIECKOW KYIBTYPbl, CHOCOOHOCMU CMA8UMb TSN U
CTPOUTH )KU3HEHHBIC TUTAHBI.

JIM9HOCTHBIC Pe3yJabTaThl OCBOCHHS TPOTPAMMBI IO OMOJIOTHU JOCTUTAIOTCS B
EAMHCTBE YyYeOHOM W BOCHUTATEIBHOW JESITEIHHOCTH B  COOTBETCTBHUU C
TPAJAMIIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMH, WCTOPUYECKUMH WU JTyXOBHO-
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HPaBCTBEHHBIMU 1IEHHOCTSIMU, TPUHATBIMU B OOIIECTBE MpaBUIaMU W HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHMs, CAMOBOCIHUTAHUS W
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEHN MO3ULIUH JUYHOCTHU, MATPUOTU3MA U YBAKECHHUS
K 3aKOHY WU NPaBOIMOPSAJIKY, YEJIOBEKY TpyJa M CTapuIieMy MOKOJEHUIO, B3AMMHOTO
yBaXXEHUSI, OEPEKHOrO0 OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUIO W TPaguIUsM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, NpUPOAE U OKPYNKAKOLIEH
cpene.

JIn4HOCTHBIC Pe3yNbTaThl OCBOCHUS yueOHOro npeaMera «buosorusy AoMKHbI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYaloOUMXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKJEHHUN,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IICHHOCTSIM POCCHICKOr0 OOIIECTBA, pPACIHIMPEHUE >KU3HEHHOTO
ONbITa W OMNbITA JACSATEIBHOCTH B MPOIECCE pealiv3allii OCHOBHBIX HAMNpPaBICHUN
BOCIIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKOW MO3UIMU OOYUYarOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBaKCHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU NESITEIILHOCTU MPH CO3JAaHUU y4eOHBIX
IPOEKTOB, PpEIIEHWH Y4YeOHBIX W  TIO3HABAaTEIbHBIX 3a7a4, BBIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTMPENENSATh COOCTBEHHYIO MO3UIIMIO IO OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€,

YMEHHE YUYUTHIBATH B CBOUX JCUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOACH C pa3sHbIMU YOEKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COIIMAIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOTO BBIIIOJIHEHUS
yu4eOHBIX, TO3HABaTEIbHBIX M  HCCIEIOBATENbCKUX  3a7a4, YBAKHUTEIBHOTO
OTHOIICHWS K MHEHHUIO ONMOHEHTOB TIpU OOCYXKIEHHU CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePIKAHMS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKONW TPAXKIAHCKON HICHTUYHOCTH, MMAaTPUOTH3MA,
YBAXXEHUA K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Itepel PonnHou, ropoctu 3a
CBOM Kpail, cBO PoanHy, CBOW A3BIK WM KyJIbTYpY, HNPOLLIOE W HACTOSIIEE
MHOTOHAaIlMOHAIBHOTr0 Hapoaa Poccnu;

LIECHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACIEIUI0 U MaMITHUKAM MOPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJ] POCCUNUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOrvM, MOHUMAHUS 3HAYEHUsI OMOJIOTHU B TO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU
YeJIOBeKa U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeKJEHHOCTh, TOTOBHOCTh K ClIy’KeHHIO M 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cyp0y;
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3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEU POCCUMCKOIO HApPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBE/ICHHUSI;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO IPUHATHUSA HEHHOCTEW CEMEUHON KU3HU B COOTBETCTBUM C TPAIULUSIMU
Haponos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OSCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHWE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW MPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHIO B PAa3HbIX BUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BoOCNUTAHHSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOUMOHAJIBLHOTO 0JIATONMOJTYY s

NMOHUMAHUE U peau3alys 3J0pOBOro M 0e30macHOro odpasa Ku3HU (30POBOE
NUTaHue, COOJIO/ICHNE TUTUCHUYECKUX TIPAaBUI U HOPM, COaJaHCUPOBAHHBINA PEXKUM
3aHATAW HW  OTJABIXa, peryispHas (Qusnueckas aKTUBHOCTh), OEPEKHOrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UUECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHWE LEHHOCTA TMPaBUJ  HMHIMBUIAYAJbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHHE TIOCICJACTBUA W HENPHUATHS BPEAHBIX IPHUBBIUCK (YIMOTpeOICHUS
aJIKOTr'0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTBH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10I00HU¢E;

TOTOBHOCTh K AaKTHBHOMW [EATEIILHOCTH TEXHOJOTHMYECKOM M COIMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh HMHHIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIE€SITEIbHOCTD;

WHTEpPEC K pa3nIuyHbiM cepaMm MpoPECCHOHATBLHON NESITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyamymiedl mpodeccun W peann30BHIBAThH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CamMoOOOpa30BaHUIO HA
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK UCTOUYHHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJIOTHYECKOW KYyJIbTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI ITIOCTYIIKOB M OLIEHKU MX BO3MOJKHBIX MOCJIEACTBUAN JJIsI OKPYKAOUIEH
Cpenpl;

OCO3HAHUE TJIO0AJBLHOTO XapaKTepa 3KOJIOTMYEeCKUX MpodieM U myTed ux
peLICHUS;
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CIIOCOOHOCTh MCHOJIb30BaTh NPUOOPETaEMbIE MPU MU3yYEHUU OUOJIOTUHU 3HAHUS
M yYMEHHMS [puU  pelIeHHH  MpoOjeM, CBA3aHHBIX C  palUdOHAIbHBIM
MPUPOAOIIOIB30BaHUEM (COOJIIOIEHNE MPABUII MIOBEICHUS B IPUPO/IE, HAMPABIECHHBIX
Ha COXpaHEHHE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUAOB, 3KOCUCTEM, OMOChEpHI);

AKTUBHOE HENIPUATHUE NEUCTBUM, NMPUHOCAIIUX BpEI OKPYXKaIOLIEH IPUPOILHON
cpelne, yMEHHE NPOrHO3MPOBATH HEOJArONMPHUATHBIE SKOJOTUYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX TEUCTBUU U ITPEIOTBPALLATH UX;

HaJM4YKUe Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYJIbTYpBI,
OMbITA JI€ATEIbHOCTH 3KOJOTMYECKOW HANPaBICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS
UMU B MO3HABaTEIbHOW, KOMMYHUKATUBHON U COIMAIILHON MPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B MPAKTUYECKON E€ATETbHOCTH SKOJOTUYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSA HAYKHM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOI'O Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYJIbTYPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CcHelupUuKr OWOJOTMM KaK HayKH, OCO3HaHUs €€ pOoJau B
(GbOpMHUpPOBAaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM 1EJIOCTHOTO
npelcTaBieHuss 00 OKpYXalolleM MHpE Kak O €IWHCTBE MPHUPOAbI, YETOBEKa M
oOIIecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuU MpodiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMHM [IJII COBPEMEHHOW ITMBUIIM3AIUU:
oOecrieyeHusi HOBOTO YPOBHS pPa3BUTHUS MEIUIIMHBI, CO3J]aHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX PeIIaTh PECYPCHBIC MPOOIEMBI Pa3BUTHS YEIOBEUYECCTBA,
MOMCKAa MYTEeH BBIXOJA W3 TJIOOATBHBIX JKOJIOTHYECKHX IMPOOJIIeM U oOecredeHus
nepexofa K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY HCIIOIb30BAHUIO IMPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHONOTMYECKMX 3HAHUM B  IEIIX
MOBBIIICHUST OOIICH KyJIbTYphI, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, KaK COCTaBHOM
gacTh (PYHKIIMOHAJIBLHOW IPaMOTHOCTH OOyUaronmxcs, GopMupyemMoit npu u3ydeHuu
OMoJIorNy;

[IOHUMAaHUE CYIIHOCTH METOJOB II0O3HAHHUS, HCIIOJIbB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTHM WCIOJb30BaTh TMOJy4YyaeMble 3HAaHWA [JIs aHajdu3a u
OOBSICHEHUS SIBJICHHUI OKPYKAIOIIETO MHUpa M MPOUCXOISANINX B HEM H3MEHEHHIA,
YMEHHE JeNlaTh OOOCHOBAaHHBIE 3aKJIIOYCHHS Ha OCHOBE HAy4HbIX (DAaKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME [IEHHOCTH HAy4YHOM JEeATEIbHOCTH, T'OTOBHOCTH OCYUIECTBISTH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AaKTUBHOMY I[IOJYyYEHHUIO HOBBIX 3HAHUW 1O OHOJIOTMU B
COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTSIMH.
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METAINIPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIC JUII  (OPMHUPOBAHUS MHUPOBO33PECHHUS  OOYUYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHbIC ITOHATHS, OTPaXKAOIINE
IIEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa W CHCIUPUKY METOAOB ITO3HAHUSA,
WCITOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SBICHHE, IPOIECcC,
CUCTEMa, HAay4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOIOICHNEe, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCATbHBIC
yuyeOHbIe  JIeWcTBUS  (TIO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, PETYJSITUBHBIC),
oOecrieunBaromuye (GopmMupoBaHue (YHKIIMOHATBLHONH TPAaMOTHOCTH M COIMAJILHOMN
KOMIIETEHIIUM  OOYYarolUXCs;  CIIOCOOHOCTh  OOYy4YarolIuXcsi  WCIOJIb30BaTh
OCBOCHHBIE MEKJIUCIUIIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS W YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pesynbTaTe n3yueHus: OMOJIOTMH Ha YPOBHE CPEIHETr0 00IIero oOpa3oBaHus y
oOyyarorierocsi OyayT chOpMHUPOBAHBI MMO3HABATENIbHBIC YHUBEPCAIbHBIC y4COHBIC
JCHCTBUS, KOMMYHHKATUBHBIC YHUBEpCAIbHBIC yUCOHBIC JIEHCTBUS, PETyJSTHBHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBUS, COBMECTHAS JICATCIbHOCTD.

MeranpeIMEeTHbIE PE3YJIbTaThl OCBOCHHUS TMPOTPAMMBI  CPEAHETO  O0OIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaJbHbIMH y4eOHbIMU NMO3HABATEJIbLHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe TeiCTBHSA:

CaMOCTOATEIbHO  (QopMyIUpoBaTh M aKTyaJlU3UpoBaTh  MpodliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHHUS, KiacCH(pHUKAIMU, 000OIIECHHS), PACKPHIBATH CMBICI
OMOJOTUYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNsITh IeNd JeATeTbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

MCIIOJIb30BaTh OWOJIOTHYECKUE TOHSATUS JJIsI OOBSICHEHUS (PAKTOB WM SIBICHUUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JEIyKTHUBHBIC, IO
aHAJIOTHH), BBIBISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA sl MPECTABICHUS CYIIECTBEHHBIX
CBsA3¢ii W OTHONICHWH B W3yYaeMbIX OHOJOTHYECKUX OOBEKTaxX, a TaKKe
MPOTUBOPEYH PA3HOTO pOJA, BBISBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBl C y4E€TOM aHaiM3a WMEIONUXCS
MaTepHATBHBIX K HEMAaTepUaTIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATCILHOCTH, OIEHUBATh COOTBETCTBUE PE3yJIbTATOB
IIEJI5IM, OTICHUBATh PUCKH TOCTIEACTBUH JCSITSIBHOCTH;
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KOOPJMHUPOBATh U BBINOJHATH padOTy B YCIOBUSIX pPEaJbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJEIHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELICHUH )KM3HEHHBIX TPOOIIEM.

2) 06a30Bble HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJI€Th HAaBBIKAMHM Y4E€OHO-UCCIIEIOBATEIbCKON M MPOEKTHOW NeATEIbHOCTH,
HaBbIKAMM  pa3pelieHuss  npoOjeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7ay, NPUMEHEHUIO
Pa3IUYHBIX METOJOB O3HAHUS;

HCIIOJIb30BaTh Pa3JIMUHbIE BUJbI JACSITEIHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS,
€ro UHTEepPIpEeTaLNH, TPeoOPa30BaAHUIO U TPUMEHEHHUIO B yY€OHBIX CUTYyallUsIX, B TOM
quCclie MPU CO3aHUM YYEOHBIX M COLUATIBbHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BJIaJeTh HAy4YHOW TEPMUHOJIOTHEM,
KJIFOUEBBIMU TTOHSATHUSAMHU U METOJaMU;

CTaBUTh M (OPMYIHpPOBaTH COOCTBEHHbIE 3a7aud B 00pa3oBaTeNbHOMN
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITE NPUUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJM3MpOBaTh 3ajady,
BBIIBUTATh TUMOTE3y €€ PellIeHUs, HAXOIUTh apryMEHTHI ISl I0Ka3aTelIbCTBa CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a7a4l Pe3yIbTaThl, KpUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA MOUCK TEepeHoca CPeACTB M CHOCOOOB
NENCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHUS B ITIO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTU
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTaTh HOBBIC WJECH, MpeiaraTh OPUTUHAIBHBIC TMOAXOABl M PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ unpopMmaumeii:

OpPUEHTUPOBATHCS B PANIMUYHBIX HUCTOYHUKAX HH(OpMAIUU (TEKCTE y4eOHOTO
nocobusi, HAy4YHO-TIOMYJSIPHOM  jJuTepaType, OHOJOTMYECKHX  CJIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHeTe), aHamU3UpPOBATh
nHOOPMAITNIO PA3TUMYHBIX BUIOB M (hOPM MIPEICTaBICHUS, KPUTUUECKH OIICHUBATH €€
JOCTOBEPHOCTh U HEITPOTHBOPEYNBOCTH;

dbopMynHpoBaTh 3ampPOCHl M MPUMEHSATh Pa3UYHBbIE METOIbI TPU TOUCKE U
otOope Omomornyeckoil wHpOpMaUKU, HEOOXOMUMOW Il BBHITIOJHEHUS Y4eOHBIX
3ajay;

npuOOpeTaTh OMBIT HWCIOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATH KYJIbTYPy AKTUBHOI'O HCIOJIb30BAaHMS PA3THUUYHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJIbHYIO  (QopMy  mpeacTaBleHUs
Oouosiornueckoit uHPpopmaluu (CxemMol, rpaduKku, JUarpaMMbl, TaOJHIIbl, PUCYHKH U

JPyroe);
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UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBe CpeAcTBa Ipu pabore ¢
Ouonornyeckoil  MHpoOpMalnMeil: NPUMEHATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTUYecKue 3HAaKM M CHMBOJIbI, (OpMyIbl, abOpeBHaTypy, HOMEHKIATYpY,
MCII0JIb30BaTh M MPe0Opa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATTISIAHOCTH;

BJIAJI€Th HABBIKAMHU PACIO3HABAHUS U 3aIUTHI HH(GOPMALMHU, THHOPMALIMOHHON
0€30MacHOCTH JUYHOCTH.

OgBiaeHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMY J1eCTBUSIMH

1) o6meHue:

OCYHIECTBIISITh KOMMYHHUKAIIMU BO BCEX cepax >KU3HHU, aKTUBHO YYaCTBOBAThH B
auanore Wik JUCKYCCHMM IO CYIIECTBY 0O0CyXaaemMoil Tembl (yMeHUE 3aJaBaTh
BOMNPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO BBIMOJHEHUS NpeiaraeMoun
3a/layd, YYWUTHIBaTh HMHTEPEChl M COIJIACOBAHHOCTbH MO3ULUHA APYTUX YYACTHHUKOB
Juanora Win JUCKYyCCHH);

pacno3HaBaTh HeBepOaJibHbIE CpeACTBAa OOILIEHHUs, TOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHU KOH(GIMKTHBIX CUTYallUi, YMETh
CMSTYaTh KOH(IJIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CHOCOOAMU OOIICHUS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAXKUTEIHLHOE OTHOIIIEHUE K COOECETHUKY U
B KOppeKTHOU popme hopMyIrMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIUBUIYaTbHOMN
paboTHl MpHU penieHnd OUOJOTUYECKON TpoOieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHS TPYNIOBBIX (POPM B3aUMOCHCTBUS NP PEUICHUU y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTHUKy U METOABl COBMECTHBIX NEUCTBHM € Y4€TOM OOIIMX
MHTEPECOB, U BOZMOKHOCTEH KaXKIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh [l COBMECTHOW  JICSITENIbHOCTH, OpPraHU30BbIBAaTH U
KOOPJIMHUPOBAaTh JCHUCTBUS MO €€ JOCTHXKEHHIO: COCTAaBISITh IUIAH JICMCTBHUM,
pacnpenensiTh poiid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoTHhI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/Ja M KaXJOTr0 YYaCTHHKA KOMaH[bl B OOLIUI
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

[peajaraTb HOBBIE IPOEKTHI, OLICHMBaTh MIAEU C TO3UIUM HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh  MO3UTHBHOE CTPAaTETMYECKOE IMOBEJACHUE B  Pa3IMYHBIX
CUTYaIUSX, TPOSBIATh TBOPUYECTBO U BOOOpaKEeHUE, OBITH HMHUITUATUBHBIM.

OBiajeHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopraHu3amnusi:

MCITI0JIB30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISBICHUS MPOOJIEM U UX PELICHUS
B )KU3HCHHBIX U YYCOHBIX CUTYAITUX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHWM II€JIEBbIE U  CMBICIOBBIE
YCTAaHOBKM B CBOMX JEUCTBHMSX M MOCTYNKax 0 OTHOLICHHIO K JKUBOW NIPHUPOJE,
CBOEMY 3/10POBBIO U 310POBBIO OKPYKAOIIHX;
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CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIBHYIO JACSTEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEIbHOU
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh TUIAH PEIICHUS MPOOJIEMBbl ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupsTh paMKH yu4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaThH (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKON SPYAUIIMU B Pa3HBIX
0o0JlacTIX 3HAHUN, MOCTOSHHO TOBBINIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsSM, BHOCUTb KOPPEKTHUBBI B JICSATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIBLHON pedIeKCHUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M  MBICIUTEIBHBIX TPOIIECCOB, HX PE3yJbTaTOB M OCHOBaHHWI,
UCIIONIB30BaTh MPUEMBI peduiekcuu sl OIEHKH CUTyalluW, BBIOOpa BEPHOTO
pelieHns;

YMETh OIIEHUBAaTh PHUCKA U CBOEBPEMEHHO IMPUHUMATh PELIICHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTUBBI M AapryMEHThl JPYrUX TpPU aHAIU3E PE3YyJbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0sT M APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JpPYTHX NPU aHaIW3€ pe3yIbTaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH;

pa3BHUBAaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOTO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaTbl OCBOCHHUS COJIEpXKaHUS ydeOHOro mpeamera
«buonmorus» Ha yriayOnEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha OOecriedeHue
npodunbHOro 00ydeHus oOydaromuxcs ouonoruu. OHU BKIIOYAIOT: CIEIU(PUISCKUE
Juisi OMOJIOTUW HAy4yHbIE 3HAHWSA, YMEHUS M CIOCOOBI JCHCTBUI 1O OCBOECHHUIO,
MHTEpIpETAlUd U MPeoOpa30BaHUIO 3HAHWM, BUABI JAEATEIBHOCTU MO MOJYYEHUIO
HOBBIX 3HAaHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B PEATbHBIX
KUZHEHHBIX cuTyalusax. [IpeaMerHble pe3yabTaThl MPENCTABICHBI MO TOJaM
W3YUYECHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHS ydeOHoTo mpeamera «buomorus» B 10
KJlacce NOJKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMHW O MECT€ M POJU OHOJOTHMHM B CHCTEME
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B
MO3HAHUM  3aKOHOB  MPHUPOJABI W pELIEHUH  NOpoOJeM  palMOHAIBHOIO
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MPUPOAOIIONB30BaHUSA, O BKJIAJIE POCCUHUCKUX M 3apyOEKHBIX YUEHBIX B PAa3BUTHE
OHOJIOTHUH;

BJIAJ€HUE  CUCTEMOM  OHMOJOTMYECKUX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOINOJIararolue OUOJIOTUYECKHEe TEPMUHBI W TOHATHS (KU3Hb, KJIETKA,
opraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOpEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEe/JICTBEHHOCTb, HM3MEHYMBOCTb, POCT M PAa3BUTUE), OMOJIIOTMUECKHE TEOpUU
(xnerounas teopust T. [lIBanna, M. Illnelinena, P. BupxoBa, xpomocoMHasi Teopus
HacnenctBeHHoct T. Moprana), yuenus (H. WM. BaBwioBa — 0 1eHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacTEHUI), 3aKOHBI (€IUHOO0Opa3us
NOTOMKOB TIEPBOrO TMOKOJICHMS, DPACILEIJICHUS, YUCTOTHl TraMeT, HE3aBUCUMOIO
HacnenoBanus ['. Mengens, TOMOJIOTMYECKMX PSJIOB B HACIEICTBEHHOH
u3MmenunBocty H. 1. BaBunosa), npuHIUIBI (KOMIUIEMEHTAPHOCTH );

BJa/ICHME OCHOBHBIMH METOJJaMU HAay4YHOrO TO3HAHUS, MCIOJIb3yeMbIX B
OMOJIOTUYECKUX  MCCIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, HW3MEpPEHHUE,
HaOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJCNSTh CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIe OAKTEpHid,
rpu0OB, PACTEHH, )KMBOTHBIX M YEJIOBEKAa, CTPOEHHUS OPraHOB M CHUCTEM OpPraHOB
pacTeHui, KUBOTHBIX, YEIOBEKA, MPOIECCOB KU3HEAESITEIBHOCTH, NMPOTEKAIOIIUX B
OpraHu3Max pacTeHUi, KUBOTHBIX U YeJIOBEKa, OMOJIOIrMYECKUX MPOIIECCOB: 0OMEHa
BeniecTB (MeTaboau3M), MpeBpalleHusi SHEpruu, OpoKeHUs, aBTOTPOPHOTO U
reTepoTpodHOTO TUIIOB NHUTaHUsS, (HOTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Meiio3a,
ramMeToreHesa, A»MOpHUOreHe3a, MOCTAIMOPHOHAIBLHOTO pAa3BUTHS, Pa3MHOXKEHUS,
UHANBUAYATBLHOTO pa3BUTUSL OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBHUS TEHOB,
reTepo3rca, HCKYCCTBEHHOTO 0TO0Da;

YMEHHE YCTAHABIMUBATH B3aMMOCBSI3M MEX]y OpraHOUJAMU KIETKH U UX
(GYHKIUSAMH, CTPOSHUEM KIIETOK Pa3HBIX TKaHEH W X (PYHKIMSMU, MKy OpraHaMu
U CHCTEMaMU OPTaHOB y PACTEHMIA, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIIUSIMH, MEXKITY
CUCTEMaMHU OPraHoOB U MX (PYHKIUSIMHU, MEXKIY dTalaMu OoOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IUKJA W XU3HEHHBIX ITMKIOB OPraHMW3MOB, 3TallaMH 3MOpPHUOHAIBHOTO
Pa3BUTHSI, TCHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (haKTOpaMu CPelIbl OOUTAHUS;

YMEHUE BBISBIATh OTJIMUWTEIbHbIC MPU3HAKU MKUBBIX CHUCTEM, B TOM YHCIIE
pPacCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHUE MHCHOJB30BaTh COOTBETCTBYIOIIME apPryMEHTBI, OHOJOTMYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY JUISl JOKA3aTeJIbCTBAa POJACTBA OPraHU3MOB PA3HBIX
CUCTEMATHYECKHUX TPYIIIL;

YMEHHUE pelaTh OMOJOTMYECKHE 3aJ1ayd, BBIABIATH NPUYUHHO-CIEJACTBEHHBIC
CBSI3U MEX]y MCCIETYyeMbIMH OMOJOTMYECKUMH IMPOLIECCAaMHU U SIBICHUSIMHM, JENaTh
BBIBOJIBI ¥ IPOIHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH Ja0OpaTOpHbIE W MpakTUYecKue pabdoThl, COOII0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE  BBIIBUTaTh THUIOTE3bl, MPOBEPSITH UX IKCIEPUMEHTATbHBIMU
cpeacTBamMu, (HOpMyIUpys UelIb HCCIEJOBaHUS, AHAJIM3UPOBATH IOJYYEHHBIE
pe3yAbTaThI U JeiaTh BEIBOBI,
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YMEHHUE YYacTBOBAaTh B YyueOHO-HCCIENOBATENbCKON paboTe 1Mo OuojorHu,
AKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e IMIKOJbHBIX HAay4YHBIX OOIECTB, U
MyOJIMYHO MPEACTABISATh MOJYYCHHBIE PE3yJIbTaThl HA YYEHUUYECKUX KOH(EPEHIIUSIX;

yMEHUE OIICHHWBATh JTHUYECKHUE aCIEKThl COBPEMEHHBIX HCCICIOBAHUI B
obsacTu OMOJIOTUM M METULIUHBI (KJIOHHMPOBAHHUE, UCKYCCTBEHHOE OIUI0JI0TBOPEHUE,
HaIpaBJICHHOE U3MEHEHHUE T€HOMAa U CO3/JaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAaHHBIM BBIOOp Oynymiedl mnpodeccuoHambHON
NEATeIbHOCTH B 00JACTH OWOJIOTUH, MEIMIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIBCKOr0 XO35MCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIYOJSTh IO3HABaTEIbHBIN
WHTEPEC, HAMNPABJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOro  00pa3oBaHUs B OpraHU3AIUAX  CPETHEro
podecCHOHaIBLHOTO U BBICIIETO 00Pa30BaHUSI.

[IpeamerHbie pe3ysibTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» B 11
KJlacce NOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHMH O MeECT€ U POJU OHUOJOTUM B CHUCTEME
€CTECTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHHBI MUpPA, B TIO3HAHUH 3aKOHOB MIPUPOJIBI M PEIIEHUN IKOJIOTHYECKUX TTPOOIeM
YeJIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB PAIMOHAIBLHOTO TPUPOIOTIOJIb30BaAHMUS,
U B (D)OPMUPOBAHUM IICHHOCTHOTO OTHOIICHHS K MPUPOJE, OOIIECTBY, YEIIOBEKY, O
BKJIAJIE POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOM OWOJOTMYECKUX 3HAHHUM, KOTOopas BKIIOYAET
ONpeJeNieHHs] ¥ TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOUX OHOJIOTUYECKUX
TEPMUHOB W TOHATUM (BUA, dKocucTeMa, Ouochepa), OMOIOTUYECKUE TEOPUU
(aBomrononHas Teopust Y. JlapBuHa, CHHTETHUYECKAsl TEOPHUS IBOJIIOIUH ), yueHus (A.
H. CeBepoBa — 0 myTsX W HampaBieHusx sBoiitouuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHBl (TeHeTHmueckoro papHoBecus JIkx. Xapau u B. BaitnOepra,
3aponasimieBoro cxoxacrea K. M. boapa), mnpaBmna (munumyma FO. JluOuxa,
AKOJIOTUYECKON THpaMuAbl SHEprum), rumnoresbl (rumore3a «mupa PHK» V.
I'unbepra);

yYMEHHE BJIaJIETh OCHOBHBIMH METOJIAMU HAYYHOT'O TMO3HAHMS, UCTIOIb3YEMbIMU
B OMOJOTMYECKUX MCCIECIOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OIMHCaHUE,
U3MEpeHue, HaONIOeHNe, OHKCIIEPUMEHT), CIMOcO0aMH BBISBICHUS U  OILCHKH
AHTPOIIOrE€HHBIX U3MEHEHUH B PUPOJE;

YMEHUE BBIIENATh CYLIECTBEHHBbIE MPHU3HAKU: BUJIOB, OHOIrECOIIEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOUTUZUPYIONIETO, IBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOr0 0TOOpa, ajNIONaTPUYECKOr0 M CUMIIATPUUYECKOTO BHI000pa30BaHUS,
BIUSTHUS JBYDKYIIUX CHJI DBOJIIOIMU HA TEHO(MOH MOMYJISAINH, MPUCTIOCOOTCHHOCTH
OpraHU3MOB K cpejie OOUTaHUSsl, YepeAOBaHUS HANIPaBICHUN IBOJIIOIMU, KPYTOBOPOTa
BEILIECTB ¥ TIOTOKA YHEPTHUH B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBaTh B3aUMOCBSI3M MEXJYy MpOLECCaMU  HBOJIOLNH,
JNBIDKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX JKOCHUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTEIbHbIE  TPU3HAKK  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHAOB K Cpefe OOWTaHus, aOMOTHYECKUX U OHMOTHYECKHX
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KOMIIOHEHTOB ~ JKOCHUCTEM,  B3aHMMOCBA3€il  OpraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCHOIb30BaTh COOTBETCTBYIOUINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIUKY JUIA JIOKa3aTelIbCTBA POJACTBA OPTraHW3MOB pPa3HBIX
CHUCTEMaTHYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB U CpeIbl OOMTaHUS, €IMHCTBA
YeJIOBEUECKNX pac, HEOOXOIUMOCTH COXPaHEHUs MHOT000pasus BUIOB U SKOCHUCTEM
KaK YCJIOBHUS COCYIIIECTBOBAHUS IPUPOJIBI M YEIIOBEUYECTBA;

yMEHHE pemath OWOJIOTMYECKUE 3a/ayM, BBIBIATh MPUYMHHO-CJICICTBEHHBIC
CBSI3M MEXIy MCCIIETyeMbIMU OMOIIOTMYECKUMHU TPOILIECCAMU U SBICHUSIMH, JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBITIONHATh JTA0OpPATOpPHBIE W MpaKTHYEeCKHe padoThl, coOIr0AaTh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTATh THIIOTE3bl, TMPOBEPATh WX OKCICPUMCHTAIBHBIMHU
cpeactBamu, (GOPMYyIUpys IIeNb HCCICAOBaHWsS, AaHAJIU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JIeTIaTh BHIBOJIBI;

yMEHHE Y4YacTBOBAaTh B Y4YEOHO-UCCIEAOBATEIbCKOM paboTe 1o OUOJIOTHH,
DKOJIOTUM W MEAWIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOINECTB, H
MyOJIMYHO MPEICTABIISITh MMOYYCHHBIE Pe3yIbTaThl HA YICHUYECKUX KOH(EPCHIIHUSIX;

yYMEHHE OLIEHWBATh TUIIOTE3BI U TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEJIOBEKa U
YeJIOBEYECKUX pac, O NPHUYMHAX, TMOCIEACTBUSAX M CHOC00ax MpeAoTBpalICHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccuoHanIbHON
NESTENBHOCTH B 00JaCTH OWOJIOTHH, SKOJIOTHH, MPUPOIONONb30BaAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTMM, BETEPUHAPUHU, CEJIbCKOTO XO3SHCTBA, MHUIIEBON
POMBIIJIEHHOCTH, YIJyONATh IIO3HABATENIbHBIA WHTEpEC, HaIpaBICHHBIM Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MTPOGECCHH B TIPOIO0JDKCHIE OHOIOTHIECKOTO
oOpa3oBaHHs B OpraHU3alUIX CPEAHEr0 MPOQPECCHOHATBLHOTO U BBICHIETO
o0pa3zoBaHUsI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/
n

HaunmeHnoBanu
€ pa3aesioB U
TeM
MpOorpaMmabl

KoJsinyecTBO 4acoB

Bcer
0

KonTposbu
ble padoThI

IIpakTHyeck
e padoThbI

DJIEKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTeJibH
ble pecypchbl

buonorusa kak
HayKa

JKusbie
CUCTEMBI U UX
U3yUYCHHUE

buomorus
KJIETKH

0.5

XUMHUYECKasd
OpraHu3aus
KJIETKUA

10

Ctpoenue u

byHKIIIH
KIICTKH

OOMeH BelecTB
U TIpeBpaIcHUE
SHEPTUU B
KIIETKE

HacnenctBenna
st “HGOpMaIUs
U peanu3anus
€€ B KIICTKE

0.5

JKuzaeHHbId
[IUKJI KJIIETKHA

Ctpoenue u

byHKIIH
OpraHu3MOB

17

1.5

10

PasmHoxeH1Ee 1
pa3BUTHE
OpPraHU3MOB

1.5

11

I'enetuka —
HayKa O
HacJIeICTBEHHO
CTH U

0.5
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M3MEHYUBOCTH
OpraHnu3MoOB

3aKOHOMEPHOCT
u
HaCJIEICTBEHHO
CTH

12

10

3aKOHOMEPHOCT
13 u

N3MCHYHUBOCTHU

I'ereTnka
yeJoBeKa

14

0.5

Cenexuus
OpraHU3MOB

15

buorexHomorus
u
CHUHTETHUYECKas
ouoJIorus

16

PesepBHoe
BpeMs

17

OBILEE
KOJIMYECTBO
YACOB TIO
[IPOTPAMME

102

13




11 KVIACC
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Ne
n/
n

HaumenoBanue
pa3aesoB U TeM
NMpOorpaMmMabl

KoJsinyecTBO 4acoB

Bcer
0

KonTposbu
ble padoThI

IIpakTHyeck
e padoThbI

DJIEKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTeJibH
ble pecypchbl

3apoxeHue u
pa3BUTHE
SBOJIIOIIMOHHBIX
IIPEICTABICHUMN
B OMOJIOTUH

MuxkposBosronu
AU e
pe3yJIbTaThI

14

MaxkpoaBoronus
U €€ pe3yJIbTaThl

[Ipoucxoxnenue
U pa3BUTHE
KU3HU Ha 3emiie

15

1.5

[Ipoucxoxnenue
yeJoBeKa —
AHTPONOTECHE3

10

DKONoTust —
HayKa o
B3aMMOOTHOIIICH
UAX OPTaHU3MOB
u
HaJIOpraHU3MEHH
BIX CUCTEM C
OKpYyXaromen
cpenou

0.5

Opranusmsl u
cpena oOUTaHMS

1.5

DKOJIOTHS BUIOB
Y NOMYJISILIUI

0.5

OKOoJI0THsA
COOOIIECTB.
OKOJIOTrHYECKHUE
CHCTEMBI

12

0.5

10

buocdepa —
riio0anpHas
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DKOCHCTEMA
Yenmosek u
11 OKpYXaromas 6
cpena
12 PesepBHOE 3
BpEMsI
OBILEE
KOJIMYECTBO
YACOB IO 102 0 7.5

I[TPOTPAMME




