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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueObHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
YpOBHE cpeaHero obiiero oopa3zoBaHusi pa3padoraHa Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepaununy,
OI'OC COO, Konuenuuu mnpenojnaBaHusi ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJ0KEHUH (penepanbHON paboyell mporpaMMbl BOCITUTAHUS.

YueOnblii npeamer «buosnorus» yrinyonéaHoro yposus usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble mpeametb». CornacHo nonoxeHusMm OI'OC COO npodunbHbIe
yueOHbI€ MpEIMEThI, U3ydyaeMble Ha YriIyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepennmanu  OOy4eHUsT Ha YpOBHE CpeaHero oOmiero ooOpa3oBaHusl U
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHMM, CPEIHHUM
o01mM, cpeqHuM NpodecCUOHANbHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIH M3 OJTUX Y4eOHBIX TMPEJAMETOB JIOJDKEH OBITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIeHHE 00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUEHTalUeld OOy4YaloIUXCd U CTUMYJIUPOBAHHEM
MHTEepeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAaHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, ICUXOIOTUEN, CHOPTOM UITM BOCHHBIM JIEJIOM.

[Iporpamma 1o ydeOHOMY mnpenMery "buosorus" ma€r mpeacTaBieHHE O
HeNMu M 3ajadax u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT 00s13aTeIbHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIEpKAHUE, ETO
CTPYKTYpHpOBaHHE TIO pa3feiaM W TemaMm, pachpelielieHue 1o Kjaccawm,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3YyUYEHHUS Y4eOHOro marepuana ¢ ydEToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Ipoliecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme 1o OuojoTHH
peanu3oBaH MPUHIUI TPEEMCTBEHHOCTH C H3y4eHHEM OMOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Oyiarogapss 4YeMy TMPOCMaTPHUBACTCS
HAIPABJIICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OWOJIOTHUYECKHX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEACTaBICHUNA O 310pOBOM 00pa3e XU3HH, Ha
BOCIIMTaHHWE OEpeKHOT0 OTHOLICHWS K OKpYyXaloled npupogHoil cpene. B
nporpamme o OMOJIOTUH TaKKe MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeaMeTa
«buonoruss» B peamuzamuu  TpedoBanuiit PI'OC COO Kk mIAHUPYEMBIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM OOyYEeHHsS U B
(GopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHON  JESATEIbHOCTU
O0y4arouMxcs IO OCBOCHHUIO COJEpKaHUS OHOJOTHMYECKOTo OOpa3oBaHMs Ha
YPOBHE CpeHero 00I1ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBepliaeT OMosorudyeckoe oOpa3oBaHHME B IIKOJE U OPUEHTUPOBAH Ha



pacmivpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O >KUBOW NMPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOruu, 3MOPHOJOTHM M OHOJIOTMM pPa3BUTHS,
TE€HETHKH, CEJIEKIIMH, ONOTEXHOJIOTUH, HBOJIIOLIMOHHOTIO YUEHHSI U S3KOJIOTUH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCA K MOCIEAYIOUIEMY MOIYYEHHUIO
Ouosioruueckoro  oOpa3oBaHuMs B  By3aX W  OpraHu3alusx  CpeIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU  HU3YYEHUH  OO0yYaroUuMuUcCs
COOTBETCTBYIOLIMX CHCTEMATHUYECKUX pa3/ieoB OWOJIOTMU Ha YPOBHE OCHOBHOI'O
oOmiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMS TOJy4aroT pa3BuTHe. Tak,
paclmIMpeHbl U YyriayOneHbl OHOJOTMYECKHE 3HAHMSI O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusX, OpraHuU3Me YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEJEHUS MTPUKIIAHOIO U IIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OUOJOTHYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMH OOYYAIOMIMMHCS TNPU H3yUYECHUU
bu3nku, XuMuu, reorpaduu 1 MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o y4yeOHOMY mpeamery "buomorus" oTpaxaer
CUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIA TMMOAXOABl K M3YYCHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, YBOJIOIMN OPraHUYECKOTO MUpa Ha 3eMIle,
COXpaHEeHHUs OHOJIOTMYECKOro pa3HooOpa3usi minaHeTsl. Tak, B 10 kiacce
U3YYarOTCS. OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, SMOPHOJOTUU U
OMONIOTUN PA3BUTUSA, TEHETUKU U CEJICKIHUHU, OMOTEXHOJIOTMH W CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHMUS OOydJarommuxcs 1Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kiacce u3y4aroTcs 3BONIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH M yUeHHe 0 Onocdepe.

VYyeOubiii mnpeamer  «buomorus»  mpuszBaH  00ecleYUTh  OCBOEHHUE
00yyarouMMucs OUOJIOTUYECKUX TEOPUM U 3aKOHOB, UAEH, MPUHLIUIIOB U MPaBHII,
JIe)KAINX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOCHHH, MHOTO00pa3sMH M OCOOEHHOCTAX KJIETKH, OpTraHu3Ma, MOMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
HCCJIEI0BAaHUAX B OMOJIOIMH, IPUKIAAHBIX ACMEKTaX OMOJOrMYECKUX 3HAHUMU. J[ms
pa3BUTHS M NOAJEpKAHMS HHTEepeca oOydaromuxcs K OWOJIOTMH Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1o OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHUS U Pa3BUTUA
TOW WM HMHOM oOjacTh OMONOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEeKHBIX
YUEHBIX B PELICHUE BaKHEUIINX OMOJIOTMYECKUX U IKOJIOTHYECKUX MPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «bruonorusy Ha yriyOJIEHHOM YpOBHE —
OBJIaJIcCHNE  OOYYAMOIIMMHCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © NPHOOPETCHHE YMCHHMA
MCII0JIb30BaTh 3TU 3HAHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAENEHHON 00nacTu
npo(ecCUOHaNbHON NESITebHOCTH, CBSI3aHHOM C OWOJNOrued, WM K BBIOOPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOro 00pa3oBaHusl.

JlocTikenne Tienw W3ydeHWs ydeOHoro mpeamera «buomorus» Ha
yray0aEHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYArONIMMUCS CUCTEMbI OMOJIOTMUECKMX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPHSIX, KOHIICTIIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NpPaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOSHUHU, MHOTO000pa3sMM M OCOOCHHOCTAX OHWOJOTHMYECKHX CHUCTEeM (KIIeTKa,
OpraHu3M, MOMYJISIIUs, BUA, OHMoreoreHos3, onocdepa); 0 BRIIAIOIIUXCS OTKPBITHIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCA C METOJAaMH TIO3HAHUS YKUBOW TMPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJaMU  OMOJIOTMYECKMX HayK (MOJICKYJISIPHOH W
KJICTOYHON OWOJIOTHH, SMOpPHOJIOTMM W OHWOJIOTMM pa3BUTHS, TCHETHUKA W
CCJICKIIMY, OWOTCXHOJOTMU ¢ CHHTETUYCCKOH OMOJIOTHH, IaJIcOHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIbHOTO  TMPOBEACHHUS  OMOJIOTMYECKUX
uccienoBaHuid B Jjabopatopum H B mpupoje (HaOmroJleHHue, HU3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYYaIOUIUMHUCS  YMEHHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; IMOJIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW;, YCTaHABIMBATH CBS3b MEXITY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-PKOHOMUYECKUMH U  JKOJOTUYECKUMHU
npoOieMamMu 4YeOBEYECTBa; OLICHUBATh TOCHEACTBUS CBOCH MESITEIBHOCTH TIO
OTHOIICHUIO K OKPY)KAIoIIeH MpUPOIHON cpene, COOCTBEHHOMY 3lI0pPOBBIO H
3I0POBBIO  OKPY)KAIOIIMX  JIOJIEH; OOOCHOBBIBAaTH M COOJIOATh  MEpBI
npoduakTUKM MHGEKIIMOHHBIX 3a00J€BaHUN, TIPaBUIa MOBEACHUS B MPUPONIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KXU3HENESITEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOTO M TEXHOTEHHOIO0  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BHUTHE Y OOYYAIOIINXCS WHTEIUICKTYabHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAaHUSIMU B OHOJIOTHH, pEIIaeMbIMH €0 TPOoOJIeMaMu, METOIO0JOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHNA, MIPOBEICHUS AKCIIEPUMEHTAITHHBIX
WCCJICIOBAHNM, PEIICHHS] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCTIIUTaHUE y 00YyYarONIUXCsl ICHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJC B
IIEJIOM U K OTIEIBHBIM €€ 00BbEeKTaM U SBICHHIM; (HOPMHUPOBAHNE IKOJIOTHIECKOH,
TCHETHYECKOW T'PaMOTHOCTH, OOMmEeHd KyJIbTyphl TIOBEACHHS B  IPHPOJC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOyJarOIMMHUCA  KOMIIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONOIB30BaHNHU  (COOJIIOICHUE TPaBWJI TOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI U 3I0POBBS
OKpyXXaromux Joje (coOmrogeHuss Mep npoduiakTUKU  3a00JeBaHMUM,
oOecrieueHre OC30MACHOCTH JKHU3HEACITCIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B TIOBCEIHCBHOM JKU3HM;

CO3/IaHME€  YCJOBHWM  JUIS ~ OCO3HAHHOTO  BEIOOpa  OOyYaromIMMUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOpUH, CroCcoOCTBYIOIIEH
NOCJIeYIONIEMY TMPO(ECCHOHAIBHOMY CaMOOTIPE/ICICHHI0, B COOTBETCTBHUHU C
WHAVUBUAYaTbHBIMU HHTEPECAMH M IMTOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriayOJeHHOM
YpOBHE cpeliHero obiiero odpazoBanus, coctaisieT 204 vaca: B 10 xmacce — 102
yaca (3 yaca B Hegemo), B 11 kimacce — 102 vaca (3 yaca B HeZICIHO).

OT60p opraHu3arMoHHBIX (GOPM, METOJO0B U CPEJACTB OOyUCHHsS] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(UKH €ro COJAEp)KaHMUsS W HalpaBJICHHOCTH Ha
NPOJOJIKEHUE OHOJOTHYeCKOro 00pa3oBaHMS B  OpraHU3alUsX  CpPEIHEro
npoecCuOHaIBHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YUYEHUN OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
ABIIIETCS TIPOBENIEHNE JIA0OPATOPHBIX M TpakTU4YecKux pador. Takke ydacTue
00ydJaromuxcs B BHITIOJIHEHUU TMPOCKTHBIX W YUCOHO-HCCIIENOBATEIILCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENENseTCs y4uTeJIeM Ha OCHOBE  HMMEIOIINXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Conepxxanue MpoOrpamMMsbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapctBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OUOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckne HayKd M H3y4aeMble ~ UMU  MPOOJIEMBI.
OyHAaMEHTaJbHbIC, NPUKIAJHBIE M TIOMCKOBBIE HAY4YHbIE MCCICJOBAHUS B
OuoJioruu.

3HavueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAayYHOU
kaptuHbl mupa. I[Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHWe OMOJIOTHHU B
MPAKTUYECKON JEATEIbHOCTH 4YEJOBEKAa: MEIUIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apseu, I'. Menaens, B. U. Bepnanckuit, U. 11. [TaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTMM C JIPYrUMU Haykammuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U UX U3yUYeHHE

XKuBble cucTeMbl Kak mpeaMerT u3ydeHus Ouonoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MAUCKPETHOCTb H LEIOCTHOCTD,
CIOKHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3aIusi,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluy HKUBBIX CHUCTEM: MOJIEKYJSPHbIM, KJICTOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBI, MOMYJISIHUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OmochepHbrit. IIporecchl, NPOUCXOA[IIHE B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >KUBOro. JKM3Hb Kak (opma CyIIeCTBOBAHUS
Marepun. Hayku, n3ydaromue >xuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLlNH.

N3yuyenue xuBbIX cucteM. Metonsl Ouonormueckor Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHanus. [lonaTre o 3aBUCUMON U
HE3aBUCUMOW TmiepeMeHHOW. [lnaHmpoBaHme »skcnepumeHnTta. lloctaHoBka wu
npoBepka rumnote3. HyneBas runorte3a. [lonatue BBIOOPKH M €€ HOCTOBEPHOCTD.
Pa3bpoc B Owuomormuecknx maHHBIX. OIEHKA JOCTOBEPHOCTH IOITYYEHHBIX
pe3ynbTaToB. I[IpuumHBI UWCKakeHUsT pe3ynbTaToB J3KcnepuMeHTa. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmunpl u cxembl: «OCHOBHBIE TMPU3HAKK KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa JKUBOW MaTepum», «YPOBHH OpraHU3alUy KUBOU
npuposib», «CTpoeHHE >KUBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOro opranusMay», «buoreoneHo3», «buochepa», «Merossl
W3YUYEHUS )KUBOUW TIPUPOIBI.

O6GopynoBanue:  jJabopatopHoe  O0OpyJoBaHUE  JUIS MIPOBEACHUS
HaOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOIOB IIpHU
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — crpykTypHO-QyHKIIMOHANbHAS eAuHUIIa KuBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOMN
TEOPHH.

Meronpl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METoJ MEYEHBIX aToMOB, AuddepeHnaIbHoe
HeHTpuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
K1emok. DNeKTpoHHas MUkpockonusi. Koughorxanvuas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabnuuel n cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTepUaTbHBIX KIETOK.

IIpakTuyeckass padora «/3yyeHne MeETOMOB KIETOYHON OHOJIOTHHU
(xpomatorpadus, amexrpodopes, auddepeHIMaTbHOe IEHTPUDYrupoBaHUE,
[ILIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma u €€ posb Kak pacTBOpPUTENsl, PEarcHTa, y4acTHE B CTPYKTYpPUPOBaHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BellecTBa KJIETKH, UX OHOJOorhyYeckas
poJib. POnp KATHOHOB M aHWOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue mnonaumMepbl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBsS3b. BTOpWYHAs, TpeTHYHAs, YETBEPTHYHAS
cTpykTypbl. JleHatypauus. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonoruueckue pynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, IUCAXapUIbl, OJTUTOCAXapUIbl U OJIUCAXAPUIBIL.
OO6mmii 1maH CcTpoeHHs U (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlununel. 'mapodunsHO-rUAPOOOHBIE cBOMcTBA. Kitaccudukanus 1unuaos.
Tpurnuuepuasl, QGocPoaunuasl, BOCKH, cTepounabl. buonorudeckue GyHKUUUA
munuaoB. OO1ue cBoMCcTBa OMOJIOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOJTYTIPOHUIIAEMOCTb.

Hyxnennossle kucnotel. JJHK um PHK. CTpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneotuasl. Ilpunuun xommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Buas PHK. ®yukuun PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBi3u B Mojekyine ATO.
buonorunyeckue pynkuuun AT®. BoccTaHoBiIeHHbIE TEPEHOCUNKH, UX (PYHKIUU B
knetke. Jlpyeue Hyxkaeozuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, NPOMmMeoMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHodU3NUYEeCcCKne UCCIeT0BaHUS
cocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYphl OuoOMoOjekyil. Modenupogarue
CMpYKmypuvl U QYHKYUti 6UOMOAEKYI U Ux Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuu

[Toptpetsr: JI. Ilomuur, Jdx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacripenenenue XMUMHYECKHX DSJEMEHTOB B HEKHUBOMU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOIM IPHUPOIE».

Tabmuuer u cxembl: «llepronnyeckas Tabmua XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BellecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIeKyTbl  Oenka», «CTpyKTypbl OEIKOBON MOJEKYIbl», «CTpOECHHUE MOJIEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBBIE KHUCIOTHI»,
«Ctpoenue moinekyisl ATO.

O6opynoBaHue: XUMUYECKas MOCy/1a U 000pyI0BaHHE.

JlabopaTopHasi pa6ora «OOHapy)KeHHE OCIKOB C IMTOMOIIBIO Ka4eCTBEHHBIX
peaKum».

JlabopaTopHasi padora  «HMccnemoBaHWe ~ HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u yHKIMH KJIETKH

Tunbel KIETOK: 3yKapuoTHuYecKas M mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00Pa30BaHUS KIICTKH.



Crpoenue npokapuoTuyeckont kiueTku. Kiierounas creHka OakTepuil U apXxeu.
OcoOeHHOCTH CTpPOEHHsSI TeTepoTpOo(HONM M aBTOTPO(HON MPOKAPUOTHUYUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3AX.

Crtpoenue U (yHKIMOHUPOBAHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (masManemma). CTpykTypa IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obneruénnas aud@ys3us), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIN
akTuBHbIM TpaHcnopt). llomynponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuboB.

[utomna3ma. [uto3omnb. [lutockener. [pmxenue nurtomnazmbl. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMAbl KJIETKU: HHAOIIa3MaTH4YecKas CeTb
(BIIC), anmapat I'onbaxu, JU30COMBI, WX CTpoeHHWE M (PyHKuuH. B3aumMocBssb
OJIHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHe TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyisipHbId)  DHJIOIUIA3MATHYECKUN
petukynym. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame [onvoocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX Ki1eToK. Kitlerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KIETKA:  MHUTOXOHAPHUH,  IUIACTHJBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenre u (YHKIIMM MUTOXOHIpUU W 1uiactuia. [lepBuuHsle,
BTOPUYHBIE W  CJOXHBIE  IUIACTHIBI  (DOTOCHMHTE3UPYIOMIMX  JYKAPHOT.
XJIOpOIUIACTHI, XPOMOILUIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranounapl kieTkd CTtpoeHre W (yHKIHMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmol.
MuxkpodunameHTsl. AKkmuHogvle Muxpoguiamenmol. MBIIICYHBIE  KIIETKH.
AKmuno8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kimerounbrit
neHtp. CrTpoeHHe U JBWXKEHHE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
nuToriasmel. LlenTpuons. beaxku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompybdouxamu. Momopnvie benxu.

Snpo. OGosiouka siApa, XpOMaTUH, KapHoIlia3Ma, SAPBIIKH, UX CTPOCHHUE U
bynakiuu. Snepnpiii  6enkoBblii MaTtpukc. [IpocTpaHCTBEHHOE PAaCMONIOKEHUE
XpoMocoM B HUHTepha3HOM sape. Dyxpomamun u cemepoxpomamut. benku
XpOMaTHHa — THUCTOHBI. /J[unamuka s0epHOU 00010YKU 6 Mmumo3ze. FHoepHulil
mpancnopm.

Kierounsle BkmtoueHusi. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIeTKh», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHHEe  pacTHTEeNbHON  KieTkm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHIECKON KIICTKI.

OOopymoBaHHEe: CBETOBOW MHUKPOCKOIN, MHUKPOIpENapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabGora «l3yueHwe CTpo€HHsS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3yueHrue cBONCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopHas pabora «lccienoBaHue Iia3mMoyin3a W JEIjia3Mojid3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass padora  «l3ydyeHwe  JABWKCHHS  ITUTOILIAa3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0OMeH BelllecTB U MpeBpallieHUEe JHEPTUM B KJIeTKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIM W TeTepOTPO(HBIA. YdYacTHe KHUCIOpOJa B OOMEHHBIX
nmpoiieccax. JHepreTuueckoe obecrieueHue KieTku: TmpeBpamieHue ATD B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIH XapakTep peaKIWid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. benku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTH (epMEHTATHUBHBIX
peakuuii OT pa3NIuYHbIX (AKTOPOB.

[lepBuYHBI CUHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AHoKcuceHHbl U OKcueeHHblll omocunme3 y 6axmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Polb XJIOpOIIacTOB B IMpoIiecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3bl. omoodvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. 1lpogykTUBHOCTH (GoTOCHHTE3a. BimsHue pa3audHbiX (HakTOpoOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XeEeMOCHHTE3. Paznoo6pazue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Oposkenus. I[IpomykTel OposkeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIH OOJIC3HEH.

AdpoOHBIE OpPTraHU3MBI. Orarbl DSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATam. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIIICHUE TIIOKO3BI.

buonornueckoe okucieHne, WIK KIETOYHOE AbIXaHUe. Poiabp MUTOXOHIpU B
mporieccax oumonorndeckoro okucieHus. [ukmmueckue peakmuu. OKUCIUTEIHHOE
dbochopunmpoBanue. Inepeus membpannozo epaduenma npomonos. Cunmes



ATD: paboma npomonnoti AT®-cunmaszwi. IlpeumyiniecTBa adpoOHOTO MYyTH
oOMeHa BelecTB nepeji aHa3poOHBIM. DHPEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdemoHcTpanumn

[loptpersr: k. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl U cxembl: «DOTOCUHTE3Y, « DHEpreTUYecKuil oOMeH», «bruocunTes
oenkay, «CtpoeHue GpepMeHTay, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 0OOpYyAOBaHHWE AJi MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHas  pabGora «l3ydyeHue  KaTaAIUTUYECKONW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIa3bl WIHM KaTalasbl)y.

JlabopaTopHass padora «V3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHUIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass padora «CpaBHeHue TmporieccoB  (orocuHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas paGota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacsencTBeHHasi nH(pOpMAaIUsi M peajn3ainus eé B KJIeTKe

Peakiiuu marpuyHoro cuuresa. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEAKIMIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHo uHbopmanuu. ['eHeTnueckuit

KO, ero cBoicTBa. TpaHckpunuus — Matpuunblii cuHTe3 PHK. IlpuHnums

TPAaHCKPUMIIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIbHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnopTHeix PHK B 6nocunTese 6enka.
VYcnoBust Ouocunteza Oenka. KomupoBanwe amuHokucior. Pomnb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erog. OpraHu3auus reHoMa y
OPOKapUOT U 3YKapHoT. Peryndius akTUBHOCTM T€HOB y IpokapuoT. ['mmote3a
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexanuzmvl IKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsiys oOMEHHBIX
MpoLeccoB B kineTke. KineTouHsiil romeocTas.

Bupycsl — HekieTounbie (OpMBI KU3HU U 00NHMraTHbie napa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obaxmepuoghaeos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHble 3a0oneBanus yenoBeka, xKuBOTHbIX, pacrenuil. CIIN/, COVID-
19, conmanbHbIC B MEAUITMHCKUE TTPOOIEMBI.

buoungopmamura: unmezspayua u ananuz d6orvuiux maccueos («bigdatar)
CMPYKMYPHLIX OUoI0cUYecKux oanHvlx. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konsnos, 1. 1. IBaHOBCKUIA.

Tabmuuel u cxembl: «buocunte3 6enkay», «l'eneTnueckuit koa», «Bupyco»,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3naHne MOJEIN BUpYyCay.

Tema 8. /KusHeHHBII HUKJ KIeTKH

Knerounslii 1ukin, ero mnepuoasl W perymsiuud. HMHtepdaza u  MHUTO3.
Oco0eHHOCTH TMpOolIecCOB, MpoTeKalImuX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTHUYECKHUH),  CHUHTETHYECKHH U
NOCTCUHTETUYECKHUM (TPEMUTOTHUUECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JJHK — pemmkanwms. [lpunuuns! penukanuu JJHK:
KOMIUIEMEHTApPHOCTb,  MOJTYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUIEIBbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TenoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTui. JIUmiougHelii u
rariouAHbeld  Habopsl  XpoMocoMm. ['omonorumunsle xpomocombl. [lonoBbie
XpPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguum MUTO3a M NIPOUCXOASAIIME B HHUX

npornecchl. Tunbsl Muto3a. KapuokuHe3 u uutokuHe3. buonorndeckoe 3HaueHue
MUTO3a.

Perynsuusa mutoTmyeckoro uukina kKietku. IIporpammupyemasi kieTodHas
ruOeNb — aroITo3.

Krnerounoe sapo, XpoMOoCOMBI, (QYHKIIMOHAJIbHAs TE€HOMUKA. MexaHuzmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKka» — buoungopmamuiecxkue mooenu OYHKYUOHUPOBAHUS KIemKU.

JdeMoHCTpanuu

Tabmumpl u cxeMbl: «KU3HEHHBIN UK KICTKWY», «MuTO3», «CTpoeHHe
xpomocom», «Pemukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIIpenapatsl: «MUTO3 B KJIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «M3yyeHne  XpoMoOCOM Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. CTpoenue u yHKIMH OPraHUu3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOCHHSI W JKU3HEACATEIBHOCTH OJIHOKJIETOUHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKJIETOUYHbIE TPUOBbI, OJHOKIECTOUYHbIC
BOJIOPOCHH, Apyrue npotucthl. KosloHHanbHbIe OpraHU3MBbl.



B3aumocCBsA3p 4acTed MHOIOKJIETOYHOIO OpraHus3ma. TKaHU, OpraHbl U
cuctembl opranoB. OpraHusMm Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHad,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
(YHKUUH U pacronoKeHus: TKaHEW B OpraHax pacTeHH.

TkaHu XKUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: 3MUTEIHAIbHASA,
COCIMHUTENIbHAsA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
PacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BererarnBHble W T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBbI OPTraHOB )KMBOTHBIX U YellOBeKa. DYyHKIIUU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKIETOUYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHue  opraHus3moB.  J[BMJKEHHUE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, PECHHYHOE. [IBI)KEHHE MHOTOKJIETOUHBIX PACTCHUN:
TPONU3MBl M HACTUU. J[BUIKEHHME MHOTOKIETOUYHBIX >KHUBOTHBIX M YEJIOBEKa:
MbIlIeuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanne opranusmoB. lloryomenne BOABI, YIVIEKMCIONO Trasza H
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMHU. lIuTtanue xuBOTHBIX. BHyTpuUIlOnOCTHOE U
BHYTPHUKJIETOYHOE NuuIeBapeHue. lIuTtaHne NO3BOHOYHBIX MKUBOTHBIX. OTHENbI
NUIIEeBapUTENbHOro Tpakrta. [lumesaputenpHble xene3bl. [lnmeBaputenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pacteHuit. JIpixanue xuBoTHBIX. Juddyszus
ra3oB uepe3 NOBEPXHOCTh KiIeTKU. KoxxHOoe npixaHue. /[pIxaTeiabHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX MO3BOHOYHBIX KHUBOTHBIX.
JIpixaTenpHass cucTteMa 4esioBeka. MexaHu3M BEHTWISUHUM JIETKUX Yy NOTUL U
MIIeKONHUTatONMX. Perynsnus apixanus. JprxateabHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
TpaHncropT BemecTB y JKMBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprasbl.
KpoBeHocHass cucrtemMa T1O3BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpalieHus. IBOIIOIUOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabota
cepaua u €€ perymisanus.

Brigenenne y opranusmMoB. Beigenenwe y pacteHuil. Bwiaenenwe y
#KUBOTHbIX. CokpaTuTenabHble Bakyoiau. Opransl BbieneHus. OuiabTpaius,
CeKpelrsi U 00paTHOE BCAChIBAHHME KaK MEXaHM3Mbl PAa0OThl OPTaHOB BbIJCICHUSI.
CBs3b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIJICIIUTEIBHON cCUCTeMaMHU. Beienenue y



MMO3BOHOYHBIX >KHUBOTHBIX M uenoBeka. [louku. CtpoeHune u (QyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3allldUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpsI
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa y MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHON M XUMUYECKON 3a1IUThl. DUTOHIIUBIL.

3anmmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI WM WX NIPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMMmyHHas cucteMa uenoBeka. KieTouHblit u
IYMOpPAJIbHBI UMMYHUTET. BpoxaéHHBIA W TpUOOPETEHHBIN crenupuyecKui
UMMyHHUTET. Teopusi KjIoHalbHO-cesneKTUBHOro ummynutera (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Polib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxxumocts UM peryisiuss 'y OpraHu3moB. PaznpaxuMocts y
OJIHOKJIETOYHBIX OpPraHu3mMoB. Takcuchl. Pa3apaxuMocTb H  peryidamus y
pacteHuil. PocToBbie BelllecTBa U UX 3HAUYCHUE.

HepBuas cucrema u pediekTopHas peryisius Yy >XHUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOJIOIMOHHOE YCIOKHEHNUE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTJIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexropHas nyra. be3ycioBHble 1 yCIOBHBIE pe(dIEKCHI.

['ymopasibHas peryssaius U SHIOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl DHIOKPUHHOM CUCTEMBI M HUX TOPMOHBL. JlelicTBME T'OPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHON cucTeM. [ umnotanamo-runoduszapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. [TaBnos.

Tabmuet 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bogopocin», «bakrtepum», «IlIpocreiimmue», «Opranbl IBETKOBBIX PACTCHHII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHuE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue JHCTOBOM IJIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJIET 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBbI11euHast CHUCTEMaA,
«BpigenuTenbHas cuctemMa», «OHIOKpHUHHAas cucrteMa», «CTpOeHHE MBIIIIBDY,
«IMMyHUTETY, «KH1meuHonoa0CTHRIE, «CxeMa  THTaHUA  PaACTECHHII»,
«KpoBEHOCHBIE CHCTEMBI [O3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE THUJIPBI»,
«Ctpoenue mianapum», «BHyTpeHHee cTpoeHue HoXkaeBoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema msarymkm», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBras  cucrema  nruny», «HepBHas — cuctema
MIeKonuraromuxy», « HeppHas cucrema uenoBekay, «Pediekcy.



OGopynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOIpENapaThl OJHOKIETOUHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, HIJIOKOXXHX, UBbIE AK3EMIUISIPhl KOMHATHBIX pacTeHUU, repdapuu
pacTeHUl pa3HBIX OTHAENOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJET 4YeJoBeKa,
000py1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIITHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasia u OeJIKOB MoJ JeHCTBUEM (PEPMEHTOB, 00 OpPYJOBaHUE IS
J€MOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeIbHBIX JBUKEHUM, MOJICJIA TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabGoparopHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIIOYAs BEreTaTUBHOE) U
nojioBoe. Buasl  Gecronioro  pa3MHOXEHUS:  [OYKOBaHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBble KieTkH, WMo rametbl. Meio3. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbICI
Melo3a M TOJIOBOro Imporecca. Meilo3 U €ero Mecro B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y ;kuBOTHBIX. [10JI0BBIE KENE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHANIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A6HBIX NPOOIEM IMOPUONOSUU.
Konyenyuss mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymkw). JpoOnenme. Tumsl  apoOieHUs.
Jlemepmunupogannoe u HedepmuHupogamnHoe OpobiaeHue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOMHUTAIOMINUX. 3apOJbIIICBhIC JIHMCTKH
(ractpynsiiust). 3aKiiajika OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIErOCs 3apojblima (dMOpUOHAIbHAS HMHAYKIHUSA).
3aknajgka IUlaHAa CTPOCHHUS JKUBOTHOTO KaK  pe3yJdbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHUOHANBHOE pPAa3BUTHE PaA3IMYHBIX
(baKTOPOB OKPY’KAIOIICH CPEIBI.

Poct u pasButue xuBOTHbIX. [locTamMOpuonanbHbIM mniepuox. [Ipsmoe u
HempsiMoe pa3Butue. PazButue ¢ Meramopdo3oM y O€CHO3BOHOYHBIX H
MMO3BOHOYHBIX UBOTHBIX. buoliornueckoe 3HaUYe€HHE MPSIMOTO0 U HEMPSIMOTro



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoAe. Tumbel pocta XKUBOTHBIX. DaKTOPHI
PEryJISIUU POCTa )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepnoasl oHTOreHe3a yenoseka. CTapeHue U CMepTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHuid. ['ameroput m cnopodur. Meito3 B
KU3HEHHOM 1MKJIe pacteHud. OOpa3zoBaHMe Crmop B TMpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIUIOOOTBOPEHUE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl pEeryJsiuyd OHTOI€HE3a Y PACTEHUIN U KUBOTHBIX.

JdemoHcTpanumn

[Toptperst: C. I'. HaBamun, X. lllneman.

Tabnuupl u cxembl: «BereratuBHoe pa3MHOXeHUE», «Tumbsl Gecnoyioro
pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMHJAOMOHAIbD», «Pa3MHOXKEHHE HBIJICHBD,
«Pa3mMHOXeHne runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onga», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsIMOe pas3BuTue», «Pa3BuTue Malickoro xyka», «PaszButhe capaHum»,
«Pa3Butue mArymku», «/[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTCHHII»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTel», <«COKU3HEHHBIM LUK  MXa», <OKW3HEHHBIM  LUKI
NAMOPOTHHUKAY, «KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaTbl SUIEKICTOK U
CIIEpMaTo30M10B, MOAENb «LIUKIT pa3BUTHUS JIATYILKN.

JlaGoparopHasi padora «l3ydeHue CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckasi padora «BbIsiBI€HHE NPU3HAKOB CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CTpoeHHE OpraHoB pa3MHOXKEHUS BBICIIHUX
PaCTEHUI.

Tema 11. T'eHeTuka — Hayka 0 HACJIEJCTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETHMKUW Kak Hayku. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Ponb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHU
renetukd. Pa6otel H. K. KonsioBa, H. U. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbIE T€HETUYECKHUE MOHITUS U CUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JIOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEePO3UT0Ta, YUCTAs JIMHUS, TUOPUJIBI, TEHOTHUIT, (PEHOTHII.



OCHOBHBIE ~ METOJBl ~ TEHETHKU:  THOPUIIONOTUYECKHUM,  IUTOJIOTUYECKHUA,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHncTpanuu

Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnas padora «Jlpo3oduna kak OOBEKT TEHETHYECKUX
UCCIIENOBAHUI.

Tema 12. 3axoHOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH
eAMHO00pa3us ruOpUIOB MepBOro nokojeHus. [lpaBuno gomuHupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH paculeuieHus NMpU3HakoB. L{uTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI raMeT.

AHanu3upyroniee ckpemrbaHue. [IpoMeXyTOUHBIN XapaKkTep HACJIEI0BAHMS.
Pacmiennenre npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeHienst — 3aK0H He3aBUCUMOT0
HAcJeJOBaHUs  IPU3HAKOB. [{uTosmoruueckue OCHOBBI  JUTHOPHUTHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuensieHHoe
HAaCJIEIOBaHUE T'€HOB, HApYILICHUE CLEIUICHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIM MEXaHU3M ONPEAEIICHUS M0oJa. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U reTepOoraMeTHBIM T0J. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMOcoM. HacnenoBanue nprusHakoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTBue HeEaUICIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [lonumepus.

['eHeTnyecknii KOHTPOJIb PAa3BUTHs PACTCHUM, XWBOTHBIX M YEJIOBEKa, a
Takke (DU3MOJIOTHUECKUX TMPOIECCOB, TMOBEACHHUS M KOTHUTUBHBIX (DYHKITHIA.
['eneTnueckre MeXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3UH — MHKpPOOHOM». ['€HETHYEeCKHE AacheKThl KOHTPOJS H
M3MEHEHHS HACJICICTBEHHON NH(OPMAITH B TIOKOJIEHUAX KIECTOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «IlepBbiit U BTOpoi 3axkoHB MeHaens», « Tpetuii 3akoH
Mengens», «AHanmu3upymrolee ckpemuBanuey, «HemonHoe aTOMHUHUPOBaHHEY,
«CUeryieHHOe HacJeOoBaHUWE MPU3HAKOB Yy Apo3ouibly, «['eHeTnka moJay,



«Kapuotun uenoseka», «Kapuotun gpozoduisy, «Kapuotunm NOTHIBD,
«MHOXECTBEHHBIN aIeInu3M», « B3aumMo1eiCTBHE T'€HOBY.

O6GopynoBaHue: Mojelb s JAEMOHCTpalldd 3aKOHOB €IWHOOOpa3us
rUOpHUIOB TIEPBOTO TOKOJCHUS M paCUICIJICHUS MPU3HAKOB, MOJACHb JJIs
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOTO HAcCJEJOBAHUS NPU3HAKOB, MOJENb JJs
JEMOHCTpPAllMU CILEIJIEHHOTO HACJIEIOBAHUSA MNPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKporipenapart: «J[po3oduar.

IIpakTnueckas pabGora «l3ydyeHue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PIIBI».

IIpakTnueckass  padora  «l3yuenue  pe3ynbTaTOB  JIUTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PHIBI».

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHoTHMIA W cpeAbl Npu  (HOpMUpPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBCHHAS 1 HACJICICTBCHHAS.

MoaudukaniioHHass HW3MEHYUMBOCTh. Poiib  cpenbl B (OpMHUPOBAHUU
MoAUGUKAITMOHHONW M3MEeHYMBOCTH. HopMa peakiuu mpu3Haka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHON
W3MEHYMBOCTH.

I'eHoTunuueckass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Buipl reHOTHIINYECKOM U3MEHUNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTHb. Meio3 W TOJIOBOM Mpollecc — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JaHUH
TEHETHYECKOT0 pa3HooOpa3us B Mmpejiesiax OJTHOTO BUA.

MyTannoHHassT W3MEHYMBOCTh. BHIBI MyTalMil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUMPOBAaHHbICE MyTaluuu. SaepHble U
UToIia3MaTuyeckue Myrtanud. CoMaTudeckue W IMoJoBble MyTaluu. [IpuyuHb
BO3HUKHOBECHUsS MyTauui. MyTareHpl W WX BIWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TIpoIecca. 3aKOH TOMOJIOTUYECKHUX PSIJI0B B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesnepHass M3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u 3INUSEHOMUKA, POJIb  SNUSEHEMUUECKUX @GaKkmopos &
HACeQ08AHUU U UBMEHYUBOCU (DEHOMUNUUECKUX NPUSHAKOB V OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBunos.

Tabmumer w  cxembl: «Buasl  u3MeHUMBOCTHY», «MoauduKalmoHHAS
W3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnogoTBopeHuey, «I'enerndeckue 3a00eBaHNs YeI0BEKay», «BUIbI MyTauiiy.



O6opynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISAPbl KOMHATHBIX PAacTEHUH,
pucyHku (pororpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGoparopHuas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIUu(UKAIUOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psAna U
BApUALlMOHHOU KPUBOIN».

IIpakTuueckass padora «Myrtanuu y jApo3odmisl  (Ha  TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas MporpaMma HCCIEAOBAHHUS T€HOMA
yejaoBeka.  MeToabl  M3YyUYeHMSI TE€HETHMKM  YEJIOBEKa: TIEeHEaJIOTMYECKHi,
OJIN3HEIIOBBIN, IUTOTCHETUYECKUM, MOMYJIAIIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe OmpeAeICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YellOBeKa. | eHHbIE U XPOMOCOMHBIC
0one3HH uyenoBeka. bone3HM ¢ HacIeACTBEHHOW MpeApacroioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKONW TeHETUKHU B MPEIOTBPAIICHUH U JICYCHUU TCHETHYECKUX
3a00J7eBaHUi YelloBeKa. MeIUKO-TeHeTUUeCKOe KOHCYIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCMEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TMOBBIINICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
bu3nuecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolen cpeabl. ['eHeTnueckas
IPEAPACTION0KEHHOCT YEIOBEKA K TATOJIOTUSIM.

JdeMoHCcTpamuun

Tabmumpr u cxembl: «Kapuotun denmoBekay, «MeToabl U3y4eHUS! T€HETUKHU
yesoBekay, «I eneTnyeckre 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTOBHOW.

Tema 15. Cenexuusi OpraHu3mMoB

JlomecTuKamusi M CEJNEKUUs. 3apOXKACHUE CENEKIMU W JOMECTUKAIUU.
VYuyenne H. W. BaunoBa o IleHTpax mNOpoucCXoXAEHUS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3MaHUM COPTOB PACTEHHM U NOPOJ
#&uBOTHbIX. CopT, TMOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX pAIOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BasumiaoBa, ero 3HaueHue 1
CEJICKITMOHHON PabOTHI.

Metoasl ceneKuoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
WHAUBUYaIbHBIM. JTarel KOMOMHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
npou3BouTENEd MO0 MNOTOMCTBY. OTOOp MO TEHOTUIY C MOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP MO TEHOTHITY ¢ moMoIbio aHamm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOW  paboThl.
PannanoHHBIN U XUMUYECKUI MYTareHe3 Kak HCTOUHUK MYTAIMNA Y KYJIbTYPHBIX



dbopm opranuzmoB. Hcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JTHK 11 moigy4yeHus: uCX0qHOro MaTepuana Juisl CEIEKIUH.

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOe  ckpemuBaHue, WM UHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3nc M ero mnpuyuHbl. Mcmnonb3oBaHue
rerepo3uca B ceiekuumu. OtnanénHas rudpuauzauus. [Ipeononenue Oecruionus
MEKBHUJIOBBIX THOPUIOB. JIOCTHXKEHUSI CENIEKIIMN PACTEHUN U )KUBOTHBIX. «3e1EHA
DesONOYULY.

CoxpaHeHue U U3YUYEHHE T'C€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUU U
UX JUKUX  pOAWYEH IS CO3/JaHUST  HOBBIX COPTOB U  THOpPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpawenue U  ynpasieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 YeJAx YIyUueHUs Cywecmsayouux u co30aHus H08blx Nopoo, JTUHUL U KPOCCO8, 8
MOM uuclie ¢ HNPpUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008aAHULL
nepeodosuvix uoeti u nepcneKmueHblX MmexHoI02Ull.

JdemoHcTpanumn

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabnuuet u cxeMbl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOW W3MEHUYMBOCTH,
«Metoapl cenexuuny, «OtaanéHnas ruopuauzanusy, «MyrtareHes».

JlabopaTopHas padora «/3ydueHue cOpToB KyIbTYpPHBIX PACTEHUN U MOPOJ
JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrue METOA0B CEJICKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBUBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUSI CEJIEKIUM PACTCHUH U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEBHBIM yYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHos10rusi 1 CHHTeTHYECKAsI OMOJIOTH sl

OOBEKTHI, MCTOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KYJbTYpBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpanuumonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHrne, TMOTyYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOAenne. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHKPOOHMOIOTHIECKUX
TexHosiorui. [Ipon3BoIcTBO O€Ka, AMUHOKUCIOT M BUTAMHUHOB.

Co3nanue TEXHOJIOTMl U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEYAIOIIUECs B IPUPOie OMOCUHTETUUECKUE MY TH.



Knerounas unxkeHepus. MeTonbl KyJbTypbl KIETOK W TKaHEW PACTEHUN U
KUBOTHBIX. KpuobGanku. Comaruyeckas ruOpuau3anuss M COMATHYECKH
sMOpuorene3. Mcmonb3oBaHUE TaIOWI0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Ycnonv3oeanue MOHOKIOHAIbHBIX U NOJUKTOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonoeuu  0300poénenus, KYIbMUBUPOBaHUs u MUKDOKJIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNGEHHBIX KVIbIYP.

XpoMOCOMHasi W Te€HHas WHXeHEpUs. VCKyCCTBEHHBIM CHUHTE3 TIE€Ha H
koHCcTpyupoBanue pekomouHanTtHblx JJHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIeMbl FTEHHON MH)KEHEPHUH.

Menuuunckue 6uorexHonoruu. [loctrenomuas nudposas meauuuna. [1LP-
JIUArHOCTUKAa. MeTaOoJIOMHBIN aHalu3, TEHOLEHTPUYECKUH aHajau3 MpoTeoMa
YeJloBeKa JJIA OLIEHKH COCTOSIHHS €ro 310poBbs. lCnoyib30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-Oumoumkenepuss s pa3pabOTKU
(yHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETaHMEM TEXHOJOTUU TPEXMEPHOro OMONMpHUHTHHra U ckad@oiaguHra
JUISL PELICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIUHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI OOecreueHuss KOMOWHUPOBAHHOM
3amuThl OT BOo3Oynutenet OPBU, ycraHoBiieHHME MONEKYISPHBIX MEXaHHU3MOB
¢ynkumnonupoBanuss PHK-comepxkamux BHUpycOB, BBI3BIBAIOIIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabnuup! u cxemsl: «/Mcnonb30BaHne MUKPOOPTaHU3MOB B IIPOMBIILIIEHHOM
IPOU3BOACTBEY, «KileTouHas NHKEeHEepUs», «I €HHas NHKEHEPUS».

JlabopaTopHas pa6ota «3ydeHne 00bEKTOB OMOTEXHOJIOTHIY.

IpakTuyeckas padora «IlosyyeHre MOJTOUYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIas MPOWU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHEe 3BOJILUMOHHBIX NpeACTABJICHUN B
onosoruu

OpomonmonHas Teopust Y. JlapBuna. IIpeanochblikKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aestenabHocTh Y. J[apBuHa.

JIBr>KyIIME CUiIbl 3BoJIIOIMU BUAOB 10 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpPraHM3MOB, HAcJIeJACTBEHHas W3MEHYHMBOCTh, ©Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBINH OTOOD).



Odopmnenue cuntetnyecko Tteopun HIBomouuu (CTD). HeltpanbHas
teopuss sBomonuu. CoBpemMeHHass HBONIOUMOHHAs  OWojorus. 3HAYEHUE
ABOJIIOIIMOHHON TeOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTHUHBI MUpAa.

JdemoHcTpanumn

[loptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, W. W. llImansraysen, Ix. Xonxgein, /. K.
benses.

Tabmuuel u cxembl: «Cuctema xkuBodl npuponsl (nmo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHpOBaHUS
npucnocoOJieHnid y pacTeHuil u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. Jlapsunay, «Haxogku Y. Jlapsunay, «DopMbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoOei», «MHOroobpasue KyabTypHbBIX (OpM
KammycTb», «[1opoabl ToMaITHUX JKUBOTHBIX», «CXemMa 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJIOKEHUS CUHTETUUECKON TEOPUH IBOJIFOLIUM.

Tema 2. MUKpPOIBOTIOLMSA U €€ Pe3yJIbTaThl

[Tonynsauust Kak 3JeMeHTapHasi eAuHuIa 3BOMOIKUU. COBPEMEHHBIE METO/IbI
OIICHKM T'€HETUYECKOTO Pa3HOooOpa3us W CTPYKTypbl nonyisainui. M3Mmenenue
reHopoHa TOMYJSIMU KaK »JIIEMEHTApHOE HSBOJIOLUOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPBI (IBHXKYIIME CHJIBI) 3BOJIOLUH. MyTallmOHHBINA
npouiecc. KomOuHaTtuBHas W3MEHUMBOCTh. Jlpelid TeHOB — ciaydaifHbIe
HEHANPABJICHHBIE W3MEHEHUsT 4YacToT aeneil B monmymsuuax. Oddekr
OocHOBatensl. Jgpgexkm Oymoviioynoeo 2opaviuika. CHuUdCeHUe 2eHemu4ecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. llposenenue s3gpgpekma Opeticha 2enos 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpamuu.  M3omMmus MOMYJISIIAN:
reorpadudeckas (MpoCTpaHCTBEHHAS ), OMOJIOTHYeCKast (PEIPOTYKTUBHAS).

EcrectBennsiit  ot60p — HampaBisronuid Qakrop 3Bomonur. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIOMIMKM,  pa3pbIBAIOIIUAN
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONHUS COIUATIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocOOIEHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOIIOIHUU.
BosnukHOBeHHME — TmpHUCIOCOONeHW y  OpraHu3mMoB.  Apomopdo3bl u
uauoananrtanuu. [lpumepsr mpucnocoOIeHnid y OpraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OWOXUMHUYECKHE,  TMOBeAeHYeCKHe.  OTHOCHTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTat
MUKpO3BOJIOIUU. M3omauus — kiaoueBoil ¢aktop BumooOpazoBanus. Ilytu u
CIoco0bl BHA000pa30BaHMs: ajuionaTpudeckoe (reorpaduyueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aIus,
rubpuanzanus). JmmTenbsHOCTh SBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl popMUPOBaHUS OMOJTOTUYECKOTO Pa3HOO0pa3Hs.

Ponp 3BONOLIMOHHOM OWoJOrMM B pa3pabOTKE HAYYHBIX  METO/OB
coxpaHeHHsi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYMBOCTU K AaHTUOMOTHKAM U CHOCOOBI
O0pBLObI C HE.

JdemoHcTpanumn

IToptpetst: C. C. YUerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMoHHAsE HM3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBiIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyiue
CWJIBl IBOJIIOIMMNY, «IJKOJOTHYECKas M30JALMs MOMYJSIUA ceBaHCKON (openny,
«l'eorpaduyeckas U30MAIUS  JTUCTBEHHMIBI CHUOUPCKOM U JIUCTBEHHMIIBI
naypckoi», «IlomynsiOHHbBIE BOJHBI YUCICHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JIEHUCTBUSL €CTECTBEHHOro oTOOopa», «DopmMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexaatomias OKpacka KUBOTHBIX),
«Dusmnonoruueckue aaantrauun», «llpucnocobieHHOCT, OpraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBolinnkn», «CTpykTypa BUAa B
npupoae», «CrocoObl BuI000pazoBanus», «l eorpaduueckoe BHUI000pa3OBaHUE
TpEX BHUIOB JaHABIIIEH», «IKOJIOTMYECKOEe BUA000pAa30BAaHUE BUJIOB CHUHUID,
«ITonurmonasl pacTeHuit», «KamycTHO-peAedHbIN THOPUIY.

O6opynoBaHue: repbapun pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Yydelia MTHIL U
3BEpell ¢ MpUMepamMHu Pa3IMYHBIX MPUCIOCOOJICHUM, Yydella NTUIl W 3Bepe
pa3HBIX BHJIOB, TepOapuu pacTeHUM OJU3KUX BHUIOB, O0OOpPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass padora «BrbIsBICHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopHass  padora  «[IpucmocoOieHuss  OpPraHM3MOB H 1704
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHEeHHE BHIOB 1O MOPQOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJjbTaThl

Meronpl  HM3ydeHHs  MakpoldBOJIOLUHU. [lameoHTONIOrMYeckHe  MeTOAbI
u3ydyeHuss oHBomouuu. Ilepexogubie ¢GopMbl U (QUIOTEHETHYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduueckre Metoasl u3ydeHus sBoironuu. CpaBHeHHe (iopsl u
dbayHbl MaTEpUKOB U OCTpOBOB. buoreorpadpuueckue obnactu 3emun. Bunibl-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(HOIOTHUECKHE METOMbl M3YUYEHUS
ABOMIONMH. ['eHeTHYeCcKre MEXaHU3Mbl SBOJIONMM OHTOT€HE3a U TIOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHWE  METOJbl  M3Y4YCHHUS  SBOJIOLIMH.
I'omonoruunbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (DUIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOLIUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl QyHKYUi.
HeobOparumocTs »Bomtonuu. AnantuBHas panuanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuipl 1 cxembl: «DWIOTEHETUUECKUN PSJT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Punnobutb»y,  «CeMeHHBIC
NarnopoTHUKNY, «buoreorpadguueckue 30HBI 3emiumy, «/lpelid KOHTHHEHTOBY,
«Penmukthl»y, «HawanpHble CcTaguu 5SMOPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE W aHAJOTHMYHBIC OpraHbl», «PyaTuMeHTHI»,
«ATaBU3MBbI», «XpOMOCOMHBIE HAa0OpHI YEJOBEKa W IIMMMaH3e», «l JaBHbIE
HaIPaBJICHUS 3BOTOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJTIOLIUN.

OO6opynoBaHue: KOJJIEKIIUU, TepOapuu, MYJSDKH HCKOMAEMbIX OCTAaTKOB
OpraHMW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxxaenne U pasBuTHE )KU3HHU HA 3emiie

Hayunble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrepMusi. JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOBEpKeHUE onbiTamu .
Penu, JI. Cnianmnannanu, JI. ITactepa. [lpoucxoxaenue »Ku3HU U aCTPOOUOIIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIUY. [InaneTapHas
(reosiormyeckasi) 2BOJIOIMA. XHUMHUYECKas OdBOJIOIUA. AOWOTeHHBIM CHHTE3
opraHuyeckux Bemects U3 Heopranndeckux. Ombir C. Mwumepa u I'. HOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoamepBatHas rumoteza A. M.
OmnapuHa, runoresa nepsuyHoro OynsoHa [[x. XonaelHa, reHeTHueckas Tunores3a
I'. Ménnepa. Pubosumer (T. Yex) m rumoresa «mupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPAH ¥ BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopuss 3emmm u Metonapl e€ usyuyeHus. Vckomaemble OpraHUYECKUE
octatku. ['eoxpoHosoruss u e€ MeroAsl. OTHOCHUTENbHAsT U aOCOJIOTHAas
reoXpoHoJiorus. ['eoxpoHooruyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTTOXH.



Havanenble 3tansl opraHudeckor sBostonuu. llosBieHne u 3BOIOUMSA
NEPBBIX KJIETOK. DBOMIOLUS MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOUIECTB.
Crpomaronutsl. [IpokaprOTHI U DyKapuOTHI.

[Ipoucxoxenne 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MTPOUCXOXKICHHUE
BUpPYCOB. lIponcxoxkaeHue MHOTOKJIETOYHBIX OPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMM BBICHIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pacreHui. Bpixox pacrenud Ha cymy. llosBiieHHME CHOpPOBBIX pPacTeHUd U
3aBoeBaHHe HUMHU cymu. CeMmMeHHble pacTeHus. [IpoHCXOXkIeHUE LBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIIOIUHU KMBOTHOIO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
TUIOB. IlepBbie XOp/OBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentuiauil. [IporcxoxaeHne MIIEKOMUTAOMIUX |
ntul. [lpunnun ximoyeBoro apomopgdosa. OcBoeHue OECNO3BOHOYHBIMU U
MO3BOHOYHBIMU >KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPHOJAaM: apXeu, MpoTepo30H,
najgeo30i, Me3030M, KkaWHO30M. OOmas XapakTepuUCTUKa KIWMara U
reoJIOTM4YeCKUX TmporeccoB. [losiBeHHe M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycaoBuUs U BIUSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — 3KOJIOTHYECKHE KPU3UCHI Mpouutoro. I[IpuyuHel u
CJIEACTBUSL MacCOBBbIX BbIMUpaHHl. COBPEMEHHBIN AKOJOTHYECKUU KPHU3HC, €ro
ocobennoctu. [IpobGrema coxpanenus: 6nopaznooOpasust Ha 3emIe.

CoBpemeHHasi cucTeMa OpraHM4ecKkoro Mmupa. [IpuHnunel kiaaccuuxamu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHCTpamuu

IToptpetsr: ®. Penu, JI. Cnannannanu, JI. [lacrep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmump! u cxembl: «Cxema onbiTa @. Peauy, «Cxema ombita JI. [Tactepa mo
M3YUYEHUIO CaMo3apoxkIeHust xku3Hu», «Cxema ombita C. Mumnepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  HBONMIOUUM»,  «l'€OXpOHOJIOrHYecKas  IIKajiay,
«HayvanbHble 3Tanbl OpraHUYECKOM 3BOSOIUNY, «Cxema o0pa3oBaHUsl FYKApUOT
nyTéM cumoOnoreHeza», «Cucrtema >KWUBOW TpHPOABD», «CTpoeHHE BHpYyCay,
«Apomopdo3sl  pactenuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoOroknerounbsie Bogopociam», «Mxwm», «llanmopotHukm», «l ol0CEMEHHBIE
pacteHusi», «OpraHbl IIBETKOBBIX pacTeHHil», «(Cxema pa3BUTUSL >KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeiimmey», «KuileuHONOIOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHoruey, «PEIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lltuney», «Miekonuraromue», «Pa3BuTue XKuU3HU B
apxeuckou spey, «Pa3zButue XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butue KU3HU B
[AJIE030MCKOU 3pey, «Pa3BuTHE JKU3HU B ME3030MCKON dpe», «Pa3BuTHUe XKU3HU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPTaHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTeHHM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
WTJIOKOXKHUX, CKENEThl TMO3BOHOYHBIX JKMBOTHBIX, Yydela MTUL U 3BEPEH,
KOJUJICKIIUM OKaMEHEJOCTEH, MOJIE3HBIX HCKOMAEMbIX, MYJSIKHA OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasa  s1a0oparopHas padora «MoJenupoBaHHE  OIBITOB
Munnepa—tOpu no u3ydeHuo abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHECHUN B
nepBUYHON aTMochepe».

JlaGoparopHass pabora «/3ydyeHue W ONHUCaHUWE HCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckass padora «/3ydeHue 0COOCHHOCTEH CTPOCHUS PACTCHUU
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «M3yueHre oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpouncxoxkaeHue 4eJI0BeKa — aHTPONOTeHe3

Pa3zgensl v 3a1aun aHTPONOJIOrMU. METOIbl aHTPOTIOJIOTHH.

CraHoBIIEHME TPEACTABICHUN O MPOUCXOXKICHUHU 4elloBeKa. Penurunosnsie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPAaBHUTEJIBHO-
MOpQOJIOTHIECKUE, AMOPHUOJIOTHYECKHE, (bU3M0JIOT0-0MOXUMHUUYECKHE,
noBegeHyeckre. OTINYMS YeIOBEKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOrO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBrxyiue cuibl ((akTophl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COIIMAIbHBIE.
CooTHorieHre OMOTOTHYECKUX B COITUATBHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaUM aHTpOINOreHe3a. PaHHWE ueIoBEeKOOOpa3HbIE OOE3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TTOHTHUIBI — OOIIKE MPEAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPENKHU Jrojieid. UenoBeK yMelnblid, IEpBbIe
W3TOTOBJIEHUS OPYIHMM TpyAa. UemoBeK NpsAMOXOASIINNA WM MEPBBIA BBIXOJ JIIOAECH
3a mpenenbl  Adpuku. YemoBek reimenvOeprckuii  — - OO0mMIA  MIPEIoOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEpTaIbCKUU
KaK BHUJI JIOJEH XOJIOJHOTO KiaumaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOI'O THIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHME KOHTUHEHTOB 3a mnpeaenamu Adpuku.
[TasmeoreneTnka u NaaeoreHOMHUKA.



DBOJNIOLMSA COBPEMEHHOr0 4esnoBeka. EcTecTBeHHbIM OTOOp B MOMYJIALMSAX
yesioBeka. MyTauuoHHBIM mpouecc v noaumopdusM. IlonmynsiroHHBIE BOJHBI,
npeiid reHoB, murparus U «dPGexT ocHOBATENs» B MOMYJSLUIX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. boisbmme pachl: e€BpoleonaHas
(eBpasmiickasi),  aBCTpajio-HETpoujHas  (dKBaTOpUalibHAsl),  MOHIOJIOWTHAS
(a3maTcko-amepHuKaHcKas). Bpems um myTH pacceieHus 4YelloBeKa IO IJIaHEeTe.
EnuncTtBo  dyenoBeuecknx pac. HayuyHag  HEcCOCTOSTENBHOCTH  pacu3Mma.
[IprcniocoONEeHHOCTh YeNoBEKa K pa3HbIM YCIOBUSAM OKPY’KAIOIIEW CpeJbl.
Bnusinue reorpaduueckoit cpensl M Apeiida reHOB Ha MOPQOJOTHIO U
(U3HOIOTHIO YEeTOBEKa.

MexauciuuIuinHapable  MeToAasl B (usmyeckoil  (OMOJIOrHMYECKOi)
AHTPOIIOJIOTHM.  OBOJIOLUMOHHAs ~ @HTPOINOJOTHS M MaJCOAHTPOMNOJIOTHUs
YEJIOBEUYECKUX NOMYJIALMI. buoconuanpHble UCCIEAOBaHUS MPUPOJBI YEIIOBEKA.
HccnenoBanue K03BOTIONUHA OMOIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuuel u cxeMbl: «MeTobl AaHTPOMOIOTUMY, «[ 0JOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHBI), «CKeIeT YeNoBeKa W CKEJEeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIME CHIIBI AaHTPONIOTEHE3a», « IBOIIOLUOHHOE
OpEBO  4eJoBEKa», «ABcTpajonutTek», «UYenoBek  ymenslit», «UYenosek
OpAMOXOIAIINIY, «JleHncoBckuii uenoBek» «Heannepranbip», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay», «ITanbl 3BOJIOLUN YETOBEKA», «Packl uemoBeKkay.

O6GopynoBaHue: MYJSDKH —~ OKaMEHEJIOCTeH, TMPeIMETOB  MaTepHAIbHOM
KyJIbTYphl TPENKOB 4YelOBeKa, penpoaykuuu (ororpadum) kaptuH ¢
MUA]OJIOTHYECKUMH ¢ OUOJEHCKUMH CIOKE€TaMH IIPOUCXOXKICHHUS 4YeIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yeperna 4YeJOoBEKa M Yeperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTH
LIMMIIaH3€, MOJEIH TOPCa MPEAKOB YEJIOBEKa.

JlabopaTopHass pabora «l3yuyeHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSA3AHHBIX C NPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHue sKOJIOTHUECKUX adanTaluid YEITOBEKA.

Tema 6. DJxonorusi — Hayka 0 B3aHMOOTHOILIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKpYKalolei cpenoi

3apokzieHne u pa3ButHe dkojoruu B Tpyaax A. ['ym6onbpara, K. @. Pynse,
H. A. CeseprioBa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amauu
sKoJ0ruu. CBSI3b SKOJIOTHH C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpoAHbIE W JilabopartopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPHHT
OKpY’Karolel Cpe/ibl: JIOKAIbHBIN, pEeTHOHATBHBIN U T100aIbHBIM.

3Ha4eHUE OKOJOTMYECKMX 3HAHUW JUIA  YEJIOBEKa. ODKOJIOTUYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponod. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUECKON IPAMOTHOCTH HACEIECHUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onpar, K. ®@. Pynee, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxeMmsbl: «Pa3nensl skoiaorun», «MeToabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEH CPEABD».

JlaGoparopHas pabora «3yuenue METO/JIOB AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. OpranusMsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeuctus. Knaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHUECKUE, OMOTHUECKHE, aHTpororennsie. O01ume
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. llpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢paktopel. CBeT Kak »dKojormdyeckuit Qaxrtop. [elicTtBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIIBI
pacTeHHd M JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHUrHanbHas pojb CBETa.
DoTonepruoanu3M.

Temmneparypa kak skosiorudeckwii (akrop. JledicTBue TemIepaTypsl Ha
opraHu3mbl. [ToMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosormdeckuit ¢akrtop. IIpucrocobiienus pacTeHUd K
noJiIep>)kaHuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K M3BMEHEHUIO BOAHOTO PEKUMA.

Cpenpl oOWTaHUS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3MAYIITHAs, MOYBEHHAs,
ryOMHHAasT  TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XHUMHUYECKHE
0cOOEHHOCTH cpen obuTaHus opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBI. CyTOUYHbBIE U
rOJWYHbIC PUTMBL. [IPHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH KU3HU.

XKuznennole Qopmer opranmsmoB. [loHsiTue o0 JKH3HEHHOW opme.
XKusznennsie (OpMbI paCTeHH: AEPEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX: THAPOOMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Buner  Ouotmyeckux B3aUMOJICHCTBUN
KOHKYPEHIIUS, XUIITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koonepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommyeckue,  Qopuueckue, (Habpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICMCTBUU JJIsI CYILIECTBOBAHUS OpPraHW3MOB B cpelie
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemoHcTpanumn

Tabmumpl U cxembl: «OKojJorudeckue QaxkTopel», «CBETOBOU CIEKTP»,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIC >XUBOTHBIE», «DuU3nonornyeckue ajanTaluu
KUBOTHBIX», «Cpeabl OOUTaHHS OPraHu3MoBy», «buosoruueckue pUTMBDY,
«Kuznenneie  Qopmbl  pacteHuit», <«OKuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHauuectBo», «llapasutusm», «Koukypenuus», «CumoOunosy,
«KommeHncanuzmy.

O6GopynoBaHue: repOapud pacTEHUW M KUBOTHBIX, MPHUCIOCOOJCHHBIX K
BIMSHUIO DPA3JIUYHBIX OKOJOTHYECKUX (AKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIVBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUICKIIUU TETUIONIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uydesia MTHUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepopuram, me3oputaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM PpACTEHUW U HKUBOTHBIX, OOJIQJAIOMUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKU3HM, repdapuud u
KOJUIGKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHass pabGora «BBISBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHass pabGora «BBIBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIMSHUIO TEMIEPATYPHI».

JlabopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHUH U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. Dxoy10rusi BUAOB U MOMYJISIIIHA

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLIHH. [lonynsamuss  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpenbl, (U3MIECKUX OaphepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJisiiiuii. OCHOBHBIE MTOKA3aTEIU MOMYJISUUNA: YUCICHHOCTh, IIJIOTHOCTD,



BO3pacTHasi M TIOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALTUSL.

DKOJIOTHYECKasi CTPyKTypa nonyssiuuu. OLieHKa YHCICHHOCTH MOMYJISILNH.
JluHamuKa monmynAnuu U e€ peryisanusa. bUOTHYEeCKHM ITOTEHIMa ITOMYJIALUU.
MoaenupoBaHue TMHAMHUKA TONYJsiUUU. KpuBble pocTa YUCIAEHHOCTH MOMYJISLINY.
KpuBbie BbDKMBaHMS. Perynsiusi 4UCICHHOCTH MOMYJSUUNA: poib (PaKToOpoB,
3aBUCAIINX U HE 3aBUCSIIHNX OT IMJIOTHOCTH. JKOJIOTUUYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Tonsitue 00 skoyoruueckod Huie Buaa. Mectoobutanue. MHoromepHas
MoJzieNb 3Kojorndyeckor Humm Jk.M. XartumHcona. Pa3mepbl 3KONOTMYECKOU
Huid. [loreHunanbHast U peaau30BaHHAS HUIIIM.

Bua kak cucrema nonynsiuuii. Apeanbl BUIOB. Buabl U HMX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUSI M MUTpallUi >KUBOTHBIX. bHoJiornyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Jx. 1. XaT4uHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTUYECKHE XaPAKTEPUCTUKU  TMOIMYJISIIUNY,
«IIpocTpancTBEHHass  CTpPyKTypa  mnomyiasiuuw», «Bo3pacTHele  mUpamMuibl
nonynsuuny, «CKOpPOCTh  3aCElIeHUsI TOBEPXHOCTH 3€MJIM  Pa3IWYHBIMU
opranuzMamMm», «Mogeib skonornueckor Hummu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTCHUH, KOJUICKIIUN KUBOTHBIX.

JlabopaTtopHass  padora  «lIpucrmocobneHuss ceMsH  pacTeHUH K
PAaCCEIICHUION.

Tema 9. DkoJ1orust cooé1IecTB. IKOJOrHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crtpykrypa. CBsizu Mexmy
OopraHu3MaMHu B OMOIICHO3E.

Oxocucrema kak otkpeiTas cucteMa (A. Jx. Tencnu). DyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: IPOIYICHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHuH. Tpodwuueckne mnenu u cetu. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcUcTEMaxX. KpyroBopoT BENIECTB U OTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeJM JKOCHUCTEMBl.  buomacca ©  TPOAYKIHUA.
DKOJOTUYECKUE TUPAMUIbI YKCE, OMOMACCHI U DHEPTHH.

Jlunamurxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHBIC H
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPONOTCHHBIC BO3JCUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasHooOpasue 1 mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03€P U peK. DKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1eCO8, cmeneu, nyCcmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEK]Ty aHTPOIOT€HHBIMU U MIPUPOIHBIMU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOO3KOcUCTEM. ['opojckas
braopa u ¢dayna. CunHaHTponuzaiusi ropojickoil ¢dayHel. buomorudeckoe u
XO3SIICTBEHHOE 3HaYEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
akocuctemax. Ponv kackadnHoco 3ghghexkma u 6u006-30upukamopos (Kiouesvix
6U008) 6 yHKYyUOHUposanuu dxocucmem. llepeHoC SHEPrurM U BEHIECTB MEXAY
CMEXHBIMU SKOCUCTEMaMH. Y CTOWUHMBOCTh OPTraHU3MOB, TTOMYJISIIUN U YKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3ICHCTBHIA.

Mexanusmul 8030eticmeus 3aepASHEHUU pPA3HbIX Mmunos Ha
cyOOp2aHU3MEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B8030€LCMEUSL.
MeTo0JI0THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuupt u  cxembl:  «CTpykTypa  OHWOILIEHO3a»,  «DKOCHUCTEMa
MIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOTrO Jyeca», «DyHKIIMOHATbHbBIE
IpyHIbl OPraHu3MOB B JKOcUCTeMe», «KpyroBopoT BemiecTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIHASA, AETPUTHAS)», «IKOJIOTHUYECKAs TUPAMUIA YHCEID»,
«IKoyNoruyecKas nupamuga OMoMacchl», «IKOJIOTHYECKass MUpamMuaa SHEPrUun»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHuUE jeca mocie
noxkapay», «JKocucTeMa 03epay, «ArporeHo3», «KpyroBopoT BemecTB M IMOTOK
SHEPTUU B arporeHo3e», «[Ipumepsl ypoosKocucTem.

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIMU HACEKOMBIX, Yy4esa MTHI] U
3Bepeii, repOdapuu KylIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
AKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanue ypOO3KOCUCTEMBI.

JlaGopaTtopHas pabGora «U3yueHue pasHOOOpa3Wsi MENKHX TMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCHUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUNHYHBIA OMOTeoleHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJbHBIN MM MONMEHHBIN JyT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKYpPCHs B arpOdKOCUCTEMY (Ha TOJIE WM B TEIJINYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riaod6aabHas IKOCHCTEMA

buocdepa — obmemnnanerapnas 000j04ka 3eMIIH, TJ€ CYIIECTBYET WU
cylllecTBOBaja >kU3Hb. PazpuTue npencrasieHuit o ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepsl u e€ coctan. Kupoe
BEILIECTBO OUOC(Eephl U ero (PyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocdepbl. OcobeHHOCTH Onocdepsl Kak
rJ100aIbHOM 3KocHCTeMBIL. J[MHaAaMu4eckoe paBHOBecue B onochepe. KpyroBopoTsl
BEILIECTB U OMOr€OXMMHUYECKUE IUKIBI (yTiiepoaa, a3ota). PUTMUYHOCTE sSIBICHUI
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstre o Ouome. OCHOBHBIE OHWOMBI CYIIIHU:
TYH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIE U IIMPOKOJIUCTBEHHBIE JIeCa, CTEH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, pacTUTENIbHBIA U >KUBOTHBIM
MUp OMOMOB CYUIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «l'eocdepsl 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopot yriepoga B mnpupone», «KpyroBopoT KHCIOpOJa B TNPUPOIE»,
«KpyroBopoT Boabsl B mpupojie», «OcHOBHbIE OMOMBI cymny, «Kmumarudeckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemannabiii gecy», «IIUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiaa», « Tponrueckuii necy.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpy:Kawias cpeaa

DKOJIOTUYECKUE KpHU3UChl M MX NpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHre BO3NYIIHOW cpenbl. OxpaHa Bo3ayXa. 3arps3HeHUE
BogHON cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenune mouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHue Kumara.

AHTPOIIOT€HHOE BO3JCUCTBUE HAa PACTUTEJIHLHBINM M KUBOTHBIM mMup. OxpaHa
PACTUTENBHOTO M >KMBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI MPUPOJIBI.
Kpacubie xnHuru. Ocobo oxpansiembie mpupoansie Ttepputropun (OOIIT).
Boranndeckue caibl U 300JI0TMYECKHE TAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA U TPUPOJIBI.
PanyionanbHOE ~ TPUPOJOMNOJIB30BAHME U COXpPAaHEHHE  OMOJIOTMYECKOIO
pasHooOpasus 3emiu. OOmmMe 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC TTOCIICICTBU.

Pa3BuTnHe METOOB MOHHUTOPHWHTAa pPAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle UCCNE008aHUS Nnepexoda K pecypcocoepezarowjeti U
KOHKYPEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u oOuopecypchni.
Hayuonanouvie ungopmayuonnvie cucmemvl, obecneuusaiowjue O0OCMyn K
ungopmayuu no cocmosHUuO 0moenbHblx 6uodos u sxocucmem. OcHogul



aKopeabunumayuu dKocucmem U cnocob6os 060pbOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHvIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupl W cxembl:  «3arpsi3HeHHE  aTMoc(epbl»,  «3arps3HeHue
ruapocdepb», «3arpsizHeHue 1NouBb», «llapHukoBwiid  3pdexkT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MoOaeNn ynpaBIsieMOro MUpay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHHM U >KUBOTHBIX KpacHoi
kHur" Poccuiickoit @enepanuu, KpacHol KHUTH pernoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOydJarolmuUMHCsl TMPOrpaMM  CpeHEro oOIIero o0pa3oBaHMs: JUYHOCTHBIC,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI MIPOTPaMMBbl 110 OMOJIOTUH
BBIZICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHNE O0YYaIOIMMUCS POCCUICKON
IPAXKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH
U CaMOONPEACNICHUIO, Haiuuue momueayuu K OOY4EHUIO  OHOJIOTHH,
yejieHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUU JMYHOCTU Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAAMUIUN Pa3BUTHUS OHOJIOTMYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESATeTbHOCTH I1I@HHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TIPUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH JKMU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTUTAKOTCS
B EIUMHCTBE YYEOHOWM H BOCTHUTATEIBHOW JCATEILHOCTH B COOTBETCTBUH C
TPAIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBUIAMH M HOpPMaMU
MOBEJIEHUS W CIHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIMTAHHUS M
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, TMATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO M
TpaJIuIYsIM MHOTOHAaIMOHAIIbHOTO Hapoaa Poccuiickoint denepauuu, Tpupoae U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE peaM3allid OCHOBHBIX HAINpPaBICHUIN
BOCIIUTATENIbHOM JI€SITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCTUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, yBaxKeHUE
3aKOHA U MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU  CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENIBHBIX 3a/a4, BHIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, T[IO03HABATENIBHBIX U MCCJIEAOBATEILCKUX 3a/ad, YBaXXUTEIbHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIePKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOMN JAEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IrPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoii, ropmoctu 3a cBOM Kpad, CBOXO PoOauHy, CBOW $S3BIK M KYJBTYpY,
MPOIIIOE M HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJAJ POCCUUCKHX YUEHBIX B CTAHOBJIEHHUE W
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYEHHS OWOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammuTte (OTedyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHHUE JYXOBHBIX LIECHHOCTEW POCCUMCKOT0 HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaIuusIMHi HapoaoB Poccuu;

4) 3cTeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs ICTETHKY OBbITa, HAy4HOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUIA;

IMOHUMAaHHE 3MOLMOHAIBHOTO BO3JCUCTBUS )KUBOU MTPUPOJBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIISITh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢u3myeckoro BocnuTaHHUs, (POPMHUPOBAHHUS KYJIbTYPbl 310POBbSI H
IMOIMOHATIBLHOTO 0JIATOTIOy M

NOHUMAHUE U peanu3alus 3J0pOBOTO W 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mUTaHUE, COOJIIOJICHME TUTMEHUYECKUX TMpaBUJ U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryysipHas dunueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPABWJI HWHIWBUAYAJBHOTO U  KOJJIEKTUBHOI'O
0€301aCHOr0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 3JI0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUM M HEMPUATUS BPEIHBIX MPUBBIUEK (YMOTpEOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TpPYI0I00ue;
TOTOBHOCTh K aKTUBHOM JCSATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJIHSITh TAKYIO JICSTEIbHOCTD;

UHTEpEC K pa3lMyHbIM cepaMm NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYECKOM KYIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCIEICTBUMA TSt
OKPY’KAIOIIEH CPEIBI;

OCO3HaHHE TJI00aJBLHOTO XapaKTepa JIKOJIOTHYECKHUX MpoOJieM W TyTeld uX
peuieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU W3YYEHUU OUOIOTHHU
3HaHWSI W YMEHUS TpU pEHIeHUH TMpoO0JeM, CBA3aHHBIX C PpPalMOHATBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HAIMpPaBJICHHBIX HA COXpPAaHEHHE pPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocHCTEeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUM, TMPUHOCIIIUX BpPEd  OKPYXKarolen
MPUPOJIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOJArONMPUSTHBIE 3KOJIOrMYECKHE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHUCTBUHN U MIPEIOTBPAIIATh HX;



HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, SKOJIOTUIECKON KYIbTYPHI,
OTIBITa JEATETLHOCTH AKOJIOTHYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUUYECKON NEATSILHOCTH IKOJOTHUYECKON
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMCHHOMY
YPOBHIO pa3BUTHS HayKW M OOIICCTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIHAJIOTE
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPHI KaK CpeCTBa
B3aMMO/JICHCTBHS MKy JIFOJIbBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuPuKkn OWOJOTUM KaK HayKd, OCO3HaHHMS €€ polu B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYXKAIoIIeM MHPE KaK O CJIMHCTBE NPHPOJBI, YEIOBEKa M
oOmecTBa, B IO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH MW PEHICHUH MPpoOJieM
COXPaHECHUS IPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBHJIU3AIIMH:
oOecIieuyeHUs: HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BHUTHUSA
YeJI0OBEUeCTBA, TIOMCKA MyTel BBIXO/a U3 TIOOATBHBIX 3KOJOTHYECKUX MPOOIeM U
oOecriedeHnss IepexoJa K  yCTOMYMBOMY — pPa3BUTHIO,  PalllOHAILHOMY
MCTIOJIB30BAHUIO TPHUPOJIHBIX PECYPCOB M (POPMHUPOBAHHWIO HOBBIX CTAaHIAPTOB
KU3HU;

3aHHTEPECOBAaHHOCTh B TIOJYYCHUH OWOJOTHMYECKUX 3HAHUW B IEIAX
NOBBINICHUsT OOMIeH KyJIbTYpHl, €CTECTBCHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydwarommuxcs, GopMupyeMoi
IpY U3YYCHUN OWOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHWsI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaIu3a W
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCS JJAHHBIX C IENIbI0 TIOYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HWCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS IS
pemIeHws Mpo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHHE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOCKTHYIO U UCCIIE0BATEIBCKYIO ACSITEIIbHOCTh WHANBUYaIbHO U B TPYIITIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY TIOJYyYCHHUIO HOBBIX 3HAHUA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHUsI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe ISl  (POPMHUPOBAHUS MHUPOBO33PEHUS O00YUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKaIOUIUe
I[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U COEU(UKY METOJOB TMO3HAHMUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPollecc,
cucTeMa, Hay4dyHbId (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCJeIOBaHUe,  HAOJIOJEHUE, U3MEpPEHUEe,  HKCIEPUMEHT U Ipyrue);
yHUBEpCaJbHbIe ydeOHbIe JeicTBUs (MO3HABaTeNbHbIE, KOMMYHHKAaTUBHBIC,

PETYISITUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH UM  COUMAJIbHOW KOMIETEHUUH OOYydYaloIIMUXCSA; CHOCOOHOCTH
oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHMS W  YHUBEpPCaJbHbIC Y4YCOHBIC JCHCTBUS B
IT03HABATEJILHOW U COLIMAJIBHOM ITPAKTHUKE.

B pesymbrare wu3ydeHHs OHOJIOTMM Ha YPOBHE CPEIHET0  OOIIero
oOpazoBanuss y oOyyatomerocss OyayT chOpMUPOBaHBI  TO3HABATEIbHbBIC
YHUBEPCAJIbHBIC YUCOHBIC JICHCTBHS, KOMMYHHUKATHBHBIC YHHUBEPCAIbHBIC yUeOHBIC
NENUCTBHS, PETYISTUBHBIC YHUBEpPCAJIbHbIC YyueOHbIE EWCTBHUS, COBMECTHAS
eI TEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUs TOJDKHBI OTPaXKaTh:

OBaanenune YHHBepPCaAJIbHbIMH yueOHbIMH NMO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEIbHO  (hopMyNIMpoOBaTh W aKTyaJIM3UpPOBaThH  MpoOsIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPH OCBOCHHHM 3HAHWK MPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHMS, KiIIacCU(UKAIIUHA, 000OIICHHUS), pACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHITHSAMH);

OTpeNeNATh IEeNU JASATCIbHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUH HX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIbTAThI JEATCIIBHOCTH C ITIOCTABIICHHBIMH ICIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBICHEHUS (PAKTOB U SBICHUI
YKUBOW IIPUPOJIBI;

CTPOHUTHh JIOTHYECKHE pacCyXJeHUS (MHAYKTUBHBIC, IEAyKTUBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBACMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IIPEACTaBICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOIICHHHA B M3y4aeMbBIX OHMOJIOTMYSCKUX OOBEKTax, a



TaKkKe  TMPOTHBOPEUMH  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIAH pELICHUs] MPOOJIEMbl ¢ YYETOM aHaiu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIWHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMHU y4eOHO-UCCIIEA0BATEIIBCKOW M MMPOCKTHOM JICSITCIIbHOCTH,
HaBBIKAMU  pa3pelieHHsl MpoOJIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a7a4, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUIBI JACATCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMK, PEOOPa30BaHUI0O M TPUMEHCHUIO B YYeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHpOBaATh HAYYHBIH THI MBIIUICHHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh W (HOpMYIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa3oBaTENHHOM
TESITeTLHOCTH M )KU3HCHHBIX CUTYaIUAX;

BBISIBIIATH TIPUYUHHO-CJICJCTBEHHBIC CBSI3M W aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE€ PEIICHUS 3aJadd  Pe3yibTaThl,
KPUTHYECKU OIIEHWBATh X JOCTOBEPHOCTH, MPOTHO3HPOBATH H3MEHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITh IIEJICHANIPABICHHBIA MMOUCK TMEpPeHOca CPEJCTB M CIOCOOOB
JIEHUCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTu
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEJiaraTh OPUTHHAIBHBIC MOJIXOJbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMYCKAIONNE aTbTCPHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX WHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JUTEparype, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



HH(OPMAITUIO Pa3IMYHBIX BUIAOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoil mHMOpMaUU, HEOOXOIUMON JJIsl BHITIOJIHEHUSI YYEOHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIb30BaHMS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MUCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTUMaIbHYIO  (OpMy  TpeACTaBICHUS
Oouonornyeckoit nHbopmaruu (Cxembl, TpauKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3bIK B KauyeCcTBE CpeJACTBa TMpu paboTe ¢
Ouojornyeckoil MHGOpPMAIMEH: MPUMCHATh XUMHUYCCKHE, (U3HYECCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJCTh  HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCyXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKIACHUS OTHOCHUTENHHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMI JPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3TMYHBIMU CIIOCOOAMH OOIIEHUS M B3aWMOJICHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBUIYATbHOU
paboThI IpH peNIeHUN OMOJIOTUYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUN YU4eOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JIEUCTBHA C y4ETOM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOW  JIEATENIBHOCTH, OpraHU30BBIBaTH U
KOOPJAUHUPOBATh JIEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBJIATH IUIAaH JEUCTBUU,
pacupenensaTh poid € Y4ETOM MHEHMH YYaCTHHKOB, OOCYXJaTh pPE3YyJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 YYACTHUKA KOMAaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE TIPOEKThI, OLEHHMBATh HIEU C TMO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalLUSX, MPOSBIATH TBOPUYECTBO U BOOOpAXKEHUE, ObITH MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PEryJsiTHBHBIMHY 1eliCTBUAMMU:

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIsl BBISBICHUS NpoOJieM U HUX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAIIUSIX;

BbIOMpATh HA OCHOBE OHMOJOTMYECKMX 3HAHUW IIeJIEBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NI€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJILHO ~ COCTABJISITh IUIAH  pEIIeHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUM;

JieaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMH  TIO3HABATEIHHOM  pediekcud Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIeKCHH Al OLEHKU CUTYyalllH, BHIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUMBATh PUCKM M CBOEBPEMEHHO NPUHUMATh DPELICHUS IO HUX
CHWKEHUIO;



[IPUHAMATh MOTMBBI W apryMEHTBhl JPYTrUX IIPU aHAJIU3€ pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOs U IPyTrUX:

MPUHUMATh ce0sl, MIOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJICPKAHUS Y4eOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpOBHE OpPHEHTHPOBAaHbI Ha oOecredyeHue
npodunbHOro  oOyueHus  oOydaromuxcst — Ouosiormv. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJOTHN HAYYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH TI0
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMMPUMEHEHUIO B PA3JIMUYHBIX YYEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusx. lIpenmeTHbie pe3yiabTaThl MPECTaBICHBI 10
rojiaMm U3y4eHHUsI.

[IpenmeTtHble pe3ynbTaThl OcBOoeHUsA yueOHoro mpeamera «buonorusi» B 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ M pOJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHWUU  3aKOHOB  MPHUPOABI M  PEIIEHHH MNpoOJeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEe CHUCTEMOH OHOJOTMYECKHMX 3HAHWUW, KOTopas BKIIIOYAECT:
OCHOBOIIOJIAralolMe OWOJIOTHYECKUE TEPMUHBI M TOHATHS (PKU3HB, KIIETKA,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOpPETYJSIUsi, CaMOBOCIPOU3BEICHUE,
HAaCJIEJICTBEHHOCTh, MU3MEHUYHUBOCTb, POCT M Pa3BUTUE), OMOJOTHMYECKUE TEOPHUH
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuenuss (H. M. BaBwioBa — 0 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKACHHUS  KyJbTYPHBIX  PACTCHMI),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHHSI, PACIHICTUICHHS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss [. MeHzens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Basuiosa), MIPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOrO MO3HAHMS, HCMOJIb3yEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIICTSATh CYIIECTBCHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M UYEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pacTEHUll, >XUBOTHBIX, YEIOBEKa, MPOIECCOB IKUZHEIACATECIHbHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
MPOLIECCOB: 0OMeHa BeulecTB (MeTabonu3M), MPEeBpALEHUsI SHEPTUU, OpOoKEHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, IMOpUOreHe3a, MoCTIMOPHOHATBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHIWBUAYaJbHOTO  Pa3BUTHUS  opraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3MCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWJAMHU KIETKH U HUX
(GYHKIHMSIMH, CTPOSHHUEM KJIETOK pPa3HBIX TKAaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpPTaHOB Y pAacTEHUH, >KUBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHMSIMH, MEXIYy CHCTEMaMH OPraHOB M WX (QYHKIHUSIMH, MEXKIYy 3TaraMu
oOMeHa BEelIeCTB, dTallaMH KIETOYHOTO IUKJIA W )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTalaMu ASMOPUOHATLHOTO PAa3BHUTHS, TEHOTHIIOM U (EHOTHUTIOM, (DEHOTHIIOM |
(dakTopamu cpeapl 0OUTaAHUS;

YMEHUE BBISIBIIATH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JOKa3aTeIbCTBA POJACTBA OPraHU3MOB pPa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrH4YeCcKre 3aa4u, BhISABIATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIIECCAMU U SBIICHUAMH, JI€TIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

yMEHHE BBITIOTHATh Ja0OpaTOpHbIE W MPAKTHYECKHUE PadOTHI, COOJIIOIATh
npaBuia pu padbore ¢ yaeOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bI, MPOBEPITh HX OKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMyIUpys LEIb HCCIENO0BaHUS, aHAIW3UPOBATh MOJyUYEHHBIE
PE3YNbTATHI U JENIaTh BEIBOBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-MCCIIEIOBATENbCKOM paboTe mo OMoJorud,
HKOJIOTUU W MEJUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAay4HBIX OOILECTB, U
nyOMMYHO  TPEACTABIATH  MOJY4YEHHBIE  pPE3yNbTaThl HAa  YUYEHHYECKHUX

KOH(DEpEeHITHSX;
YMEHHE OIEHUBATh OJTUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIECIOBAHUN B
obmactu  Owonoruu W MeAWIMHBI  (KIIOHUPOBAHHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIMPABICHHOEC H3MEHEHUE I€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



yYMEHHUE OCYIIECTBJISITh OCO3HAHHBIN BBIOOp Oyayuield mpodeccroHaaIbHOU
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOr0 XO034WCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIrayOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro 00pa3oBaHMsl B OpPraHM3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTHble pe3ynbTaThl OCBO€HUsI yueOHoro mpeameta «buosorus» B 11
K1acce NOKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTe€ M PO OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAayYHOU
KapTUHBI MHUpPa, B TMO3HAHUM 3aKOHOB MPUPOABI W PEIICHUU DKOJIOTUYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe€ B PEUIEHUU BOIPOCOB PAIIMOHATBHOIO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTI'O OTHOILEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIJIAJIETh CHUCTEMOM OHMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET
ONpeJeieHHs] M TOHHMAaHHWE CYIIHOCTH OCHOBOIOJATamIuX OUOJIOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, JKOCUCTeMa, Ouocdepa), OMOJOTUYECKHUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsx W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro papHoBecust JIx. Xapnu u B. BaiinGepra,
3apojsimieBoro cxonacra K. M. bapa), npaBuna (Munmmyma HO. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), TUnore3bl (rumote3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BJIAQJETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IIO3HaHMS,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX YKHUBBIX 00BEKTOB M DKOCHCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIOcO0aMU BBISBICHUS WU
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJAECIATh CYIIECTBEHHbIE MPU3HAKUA: BHIOB, OHOI€OLIEHO30B,
PKOCUCTEM U Omocdephl, CTAOMIM3UPYIOMIETO, IBMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, JJIONATPUYECKOT O u CUMITaTPUUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI 9BOJIONUN HA TeHOGOH/T MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBSI3M MEXKAY MpPOLIECCAMU  3BOJIIOIUH,
JIBIKYIIUMU CUJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMHU Pa3JIUYHBbIX 3KOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMTENIbHBIE  TIPU3HAKUH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJIEHHOCTh BUOB K cpelie 00MTaHUsI, A0MOTUUECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ld  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsI JOKa3aTENbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3U OPTAaHU3MOB M CPEJIbl OOUTAHMS, SIUHCTBA
YEeNIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

YMEHHE PellaTh OMOJIOTHYECKUE 3aa91, BBISIBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCICAYEMBIMU OMOJIOTUYECKUMHU TIPOIECCAMU U SIBIICHUSIMH, JIeTIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIMOJHATH JIA0OpATOpPHBICE M MpPaKTHUYECKHe pPaldOTHI, COOIIOAAThH
npaBuiia Mpu padoTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

YMCHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh HX OSKCICPUMCHTAIBHBIMU
cpenctBamu, GOpPMYyIUPYs IENb HWCCICNOBAaHUS, AHAIM3HPOBATH MOJyYEHHBIC
PE3yJIBTATHI U JCNIaTh BHIBOIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIIENOBATEIbCKON paboTe Mo OuoJIoruw,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX Hay4HBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATh  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(EepEeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O TPOUCXOKICHUU KU3HH, YeIIOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeaoTBpAILCHUS
r100aJbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHalIbHOU
JESITENHHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUM, BETEPUHAPHUHU, CEIIbCKOTO XO3MiCTBa, MHIEBON
POMBIIJIEHHOCTH, YTAyONsATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MPOJOHKEHUE
OMOJIOrMYeCKOT0 00pa3oBaHUs B OpraHU3AIUSIX CPEIHETr0 MPo(EeCCHOHAIBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M IX U3YUCHUE
3 Buonorus kietku 0.5
4 XHUMHUYECKasi OpraHu3alus KIeTKN 10 1
5 CrpoeHue 1 pyHKIMU KIETKU 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas undpopmamus u 9 05
peannzanus e€ B KJIETKE
JKU3HEHHBIN IUKIT KIIETKA 6 1
Ctpoenue u pyHKITUU OpraHU3MOB 17 15
10 Pa3MHOkeHHE ¥ pa3BUTHE OPTaHU3MOB 8 15
11 I'eneTrka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1 1
16 buoTtexHonorust U CHHTETUYECKasT OMOJIOT S 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME

102

13




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE IBOJTIOIIMOHHBIX 4
MPEeACTABICHUI B OMOJIOTUN
2 MukposBomtonus U €€ pe3yabTaThbl 14 2
3 Maxpo3BOJTIOIHS U €€ pe3yIbTaThI 6 1
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yeroBeka — aHTPOIIOTEHE3 10 1 1
DKOJIOTUSI — HayKa O B3aMMOOTHOIIECHUSX
6 OpPraHMU3MOB M HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl ¥ cpefia OOUTaHUs 15
DKOJIOTHS BUJOB U MOMYJISIIANA 0.5
DKoJoTUsl COOOIIECTB. DKOIOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanpHas sKocucTeEMa
11 UenoBek U OKpyxaromias cpeia 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 3 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus. buonorudyeckue cuctemsl u npoiueccel, 10 kmace/ Tepemos A.B.,
ITerpocona P.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HNHA»

* buonorus. buonoruyeckue cuctemsl u nporeccel, 11 kinace/ Tepemos A.B.,

[Terpoconra P.A., O01iecTBO ¢ OrpaHU4YeHHOM 0TBEeTCTBEHHOCTHIO « MOT1]

MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

Metoaudeckoe mocodbue as yuutenst 10-11 kmaccer

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6nmmoreka IIOK
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