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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 «buosorus» u
OCHOBHBIX MMOJOKEHUH (penepanbHoil paboyelt mporpaMMbl BOCITUTAHUS.

VYuebOnblii npeamer «buonorus» yrinyonéHHoro ypoBus mzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
HayuHble mpeameTb». CornacHo nonoxenusm OI'OC COO npoduibHbIe
yueOHbIE MpEIMEThI, U3ydyaeMble Ha YriiyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
mubdepenumanun oOydeHHs] Ha YPOBHE cpeaHero ooOiero oOpa3oBaHHs H
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHMM, CPEIHHUM
o01mM, cpeqHuM NpodecCUOHANbHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIH M3 DJTUX Y4YeOHBIX TMPEJAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pa30oBaTEIbHBIX, BOCHUTATENIbHBIX U PAa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUEHTalMeld OOy4YaloIUXCd U CTUMYJIUPOBAHHEM
MHTEepeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAaHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, ICUXOJIOTUEHN, CHOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma mo ydebHomy mnpenmery "buonorus" ma€t mpeacTaBieHHE O
HeNMu M 3ajadax u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOoi€HHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIEpKAHUE, ETO
CTPYKTYpHpOBaHHE TIO pa3feiaM W TeMmaMm, paclpelelieHue Mo Kiaccawm,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3YyUYEHHUS Y4eOHOro marepuana ¢ ydEToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Ipoliecca,
BO3pAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme 1o Ouojoruu
peanu3oBaH MPUHIUI TPEEMCTBEHHOCTH C HW3y4eHHEM OMOJOTMM Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHms, Oyarogapss 4YeMy TMPOCMATPHBACTCS
HAIPABJIICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OWOJIOTHUYECKHX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEACTaBICHUN O 310pOBOM 00pa3e XU3HH, Ha
BOCIIMTaHHE OEpeKHOT0 OTHOUIEHHWs 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 OHOJIOTHMYECKOro OOpa3oBaHMs Ha
YPOBHE CpeHero 00I1ero 0opa3oBaHusl.

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



paclivpeHrue U yriyOJieHue 3HaHW OO0ydaromuxcs O >KUBOW NMPUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOruu, 3MOPHOJOTHM M OHOJIOTMM pPa3BUTHS,
TE€HETHKH, CEJIEKIIMH, ONOTEXHOJIOTUH, HBOJIIOLIMOHHOTIO YUEHHSI U S3KOJIOTUH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCA K MOCIEAYIOUIEMY MOJIYYEHHUIO
Omosioru4eckoro  oOpa3oBaHUs B  By3aX W OpraHu3alUsaX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TOJYYEHHBIX TMpPU  HU3YYEHUH  OOyYaroUuMUCs
COOTBETCTBYIOLIMX CHUCTEMATHUYECKUX pa3/ieoB OUOJIOTMM Ha YPOBHE OCHOBHOI'O
oOmiero obpazoBanusi, B 10—11 knaccax 3TH 3HaHMS MOJNYyYaloT pa3BuTHe. Tak,
paclIMpeHbl U YyriayOneHbl OHOJOTMYECKHE 3HAHMSI O PACTEHUSX, XUBOTHBIX,
rpubax, OaKTepusX, OpraHU3ME UYeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEJEHUS MTPUKIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUJISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OUOJOTHYECKUX 3HaHUU ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMH OOYYAIOIMIMMHCS TNPU H3yYECHUU
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, XapaKTEPHBbIE IS YKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, YBOJIOIMH OPraHUYECKOTO MUpa Ha 3eMIle,
COXpaHEeHHUs OHOJIOTMYECKOro pa3HooOpa3usi minaHeTsl. Tak, B 10 kiacce
U3YYarOTCS. OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, SMOPHOJOTUU U
OMONIOTUN PA3BUTUS, TEHETUKU U CEJCKIHMHU, OMOTEXHOJOTHMH M CHUHTETHUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHMUS OOydarmmuxcs 1o OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kiacce u3y4aroTcs 3BONIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH M yueHHe 0 bnocdepe.

VYyeOubiii  mnpeamer  «buonorus» mpuszBaH  00ecEUMTh  OCBOCHHUE
o0yyarouMMucs: OUOJIOTUYECKUX TEOpUH M 3aKOHOB, UAEH, MPUHLUIIOB U MPaBHII,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTO00pPa3MM MU OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLIUXCA HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
HCCJIEI0BAaHUAX B OMOJIOIMH, IPUKIAAHBIX ACMEKTaX OMOJOrMYECKUX 3HAHUMU. J[ms
pa3BUTHS M NOAJEPKAHMS HMHTEepeca OOydarolmMxcsd K OMOJIOTMHM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO Marepuaia B COAEPKaHUU MPOrPaMMBbI
1o OMOJOrHM MPETYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAaHOBIEHUS U Pa3BUTHUA
TOW WM HMHOM oOjacTh OMONOTHH, BKJIAJAOM OTECUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOTMUECKUX U IKOJIOTMYECKUX MPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «bruonorusy Ha yriryOJIEHHOM YpOBHE —
OBJIaJIcCHNE  OOYYAMOIIMMHCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © NPHOOPETCHHE YMCHHMA
MCIIOJIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAeNEHHON 00nacTu
npo(ecCUOHaNbHON NESITeIbHOCTH, CBSI3AHHOM C OWOJOruMed, Wid K BBIOOpY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTikenne 1enW W3ydeHHWs ydeOHoro mpemmera «buomorus» Ha
yry0aEHHOM YPOBHE 00SCIICYMBAETCS PEIICHUEM CIICTYIOIINX 33/]1a4:

OCBOCHHE OOYYArONIMMUCS CUCTEMbI OMOJIOTMUECKHX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
NpaBWJIaX, COCTABIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOSHUHU, MHOTO000pa3MM M OCOOCHHOCTAX OHWOJOTHMYECKHX CHUCTeM (KIIeTKa,
OpraHu3M, MOMYJISIIUs, BUA, OHMoreoreHos3, onocdepa); 0 BRIIAIOIIUXCS OTKPBITHIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSA C METOJaMHU TIO3HAHUS YKWUBOW TMPHUPOJIBIL:
UCCIICIOBATEILCKUMH ~ METOJaMU  OMOJIOTMYECKMX HayK (MOJICKYJISPHOH W
KJICTOYHON OWOJIOTHH, SMOpPHOJIOTMM W OHWOJIOTMM pa3BUTHS, TCHETHUKA W
CCJICKIIMY, OWOTCXHOJIOTMM ¢ CHHTETUYCCKOH OMOJIOTHH, IaJIcOHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIbHOTO  TMPOBEACHHUS  OMOJIOTMYECKHUX
uccienoBaHuid B yabopatropum u B mpupoje (HaOmroJleHHe, W3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHWE OOYYAIOUIUMHUCS YMEHHUSMH: CaMOCTOSITEJIbHO  HaXOAWTh,
aHAIM3UPOBATh MU HCIIOJIB30BATh OHOJOTUYECKYIO HH(OpPMAIMIO; IMOIb30BaThCS
OMOJIOTMYECKON TEPMHUHOJIOTHUEH M CHMBOJIMKOHM; yCTaHABIUBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMAJbHO-DKOHOMUYECKMMH U  JKOJIOTHUYECKHUMU
npoOiieMaMu 4YeOBEYECTBa; OLICHHBATh IOCIEJCTBUS CBOEH JAESITENBHOCTU IO
OTHOIICHUIO K OKPYXKAIOIIeH MPUPOIHON cpene, COOCTBEHHOMY 3/0pPOBBIO H
3I0POBBIO  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBAaTH H  COOJIIOAATh  MEPhI
npouakTUKN WHGEKIIMOHHBIX 3a00JI€BaHM, TIpaBUiIa MOBEICHUS B MPUPOJE U
oOecrieueHus1 6€30MaCHOCTH COOCTBEHHOW JKU3HENECSATEIBHOCTH B YPE3BBIUYAWHBIX
CUTyallUsiX TPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y OOYJAIONINXCS HHTEIUICKTYAIBHBIX U TBOPUYECKUX CITOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIAAIONIUMUCA OTKPBITHSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHOJIOTHH, pPENIaeMBbIMH €I0 TpoOJIeMaMHu, METOJOJIOTHEH
OMOJIOTUYECKOTO UCCJICIOBAHMSI, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PEIICHHs] OMOIOTUYECKUX 3a7a4, MOACIUPOBAHUS OMOIOTUIECKUX
00BEKTOB U MPOLIECCOB;



BOCTIMTAHUE Y O0YYAIOIIUXCS [IEHHOCTHOTO OTHOIIEHUS K XKHBOW MPHUPOJIE B
IIEJIOM U K OTJEIBbHBIM €€ 00beKTaM U SIBICHUSIM; (POPMUPOBAHUE SKOJIOTHIECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEed KyJNbTypbl TOBEIEHUS B  MPHUPOJE;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOYYarOIMMHUCA  KOMIIETEHTHOCTH B pPallMOHAJIBLHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE TpaBWil TOBEJIEHUA B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OuOchephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI U 3I0POBBS
OKpYXXaromux Jrojed (coOmtomeHuss Mep MNpopUIaKTUKK  3a00JICBaHUM,
oOecrnieueHrne OE30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAHHBIX CHTYAIIHsIX
NPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYCCKUX 3HAHWW U YMEHUH B TIOBCEIHCBHOM JKU3HM;

CO3/IaHME€  YCJOBHWM  JUIS  OCO3HAHHOTO  BEIOOpa  OOyYaromMMUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOpUH, CroCcoOCTBYIOIIEH
NOCTIeAYIONIEMY TMPOPECCHOHAIBPHOMY CaMOONPE/IEICHUI0, B COOTBETCTBUU C
WHAVUBUAYaTbHBIMU HHTEPECAMH M IMTOTPEOHOCTIMHU PETHOHA.

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

OT60p opraHu3arMoHHBIX (HOPM, METOIO0B U CPEJACTB OOyUCHHsS] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(UKH €ro COJAEp)KaHMUsS W HalpaBJICHHOCTH Ha
NPOJOJIKEHUE OHMOJOTHYecCKOro 00pa3oBaHMS B  OpraHU3alUsSX  CPEIHEro
npoecCuOHaIBHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeNbHBIM yCIOBUEM MPU 00YYEHUN OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
ABJIAETCS TIPOBEJEHUE JTA0OPATOPHBIX M TpakTUYecKux pabot. Takke ydactue
00ydJaromuxcs B BHITIOJIHEHUU TMPOCKTHBIX W YUCOHO-HCCIIENOBATEIILCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENEseTCs y4uTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Copnepxanue MpOrpamMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocynapctBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemenHasi OuoJorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopus pa3BUTUS
Ouonornu.  buonmornueckne HayKd M H3y4aeMble ~ UMU  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TOUCKOBBIE HAYy4YHbIE MCCICJOBAHUS B
OuoJioruu.

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

JdemoHcTpanuun

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. TlaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, J[x. Yorcon, ®@. Kpuk, /1. K. bemnses.

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

Tema 2. )KuBble cucTeMbl H UX H3YyUYeHHE

JXKuBble cucTeMbl Kak NpeaMer u3zydeHus Ouosoruu. CBOWCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb U ILEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy HKUBBIX CHUCTEM: MOJIEKYJSPHbIM, KJICTOYHBIH,
TKAHEBBIH, OpPTraHU3MEHHBI, MOMYJISIHUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bnoreoneHoTndeckmii), OmochepHsiii. IIporecchl, NPOUCXOIAIIHNE B KHBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >KUBOro. JKW3HBb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye >xuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpPraHU3ALlNH.

N3yuyenue xuBbIX cucteM. MeTtonbl Ouonormueckord Hayku. HaOmiomenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3ALMsA, MeTaaHanu3. [lonaTre o 3aBUCUMON U
HE3aBUCMMOW TmepeMeHHOW. [lnaHupoBanme »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckux naHHbIX. OIGHKa TOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbraToB. [lprumHBI uCKaxkeHUs pe3ynbTaToB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmunplt u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa KMBOW MaTepuu», «YPOBHH OpraHU3alUU KUBOU
npuposib», «CTpoeHHe >KUBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opranusMmay, «buoreoneHo3», «buochepa», «Meroab
W3YUYEHUS )KUBOUW TIPUPOIBI.

O6GopynoBanue:  jJabopatopHoe  O0OpyJdoBaHUE  JUIS MIPOBEACHUS
HaOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPaA3IMYHBIX METONOB IpHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-(QYHKIMOHAJIbHAsI eauHUIA >kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. Bupxo). OCHOBHbBIE TMOJOKEHUS COBPEMEHHON KJIETOYHOMU
TEOPHH.

Meronbpl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJOTHMU:  MHKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METOJl MEUYEHBIX aTOMOB, AuddepeHnnaIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @pukcuposanmvix
K1emok. DIEeKTpoHHass MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBIA MUKPOCKOID»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITUI.

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

IlpakTuyeckass padora «/3yuyeHne MeETOMOB KIETOYHON OHOJIOTUHU
(xpomatorpadus, amexrpodopes, auddepeHIaTbHOe IEHTPUDYrupoBaHUE,
[ILIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma u €€ ponb Kak pacTBOpPUTENsl, pEarcHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BellecTBa KJIETKH, UX OHOJOorhyYeckas
poJib. POnp KATHOHOB M aHWOHOB B KIIETKE.

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



VYrneBoasl. MoHOCaxapuabl, 1UCaXapUibl, OJTUTOCAXapU bl U MOJIUCAXAPUIBI.
OO6mmii 1maH CcTpoeHHs U (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlununel. M'mapodunsHO-rUAPOPOOHBIE cBOMcTBA. Kitaccudukanus aunuaos.
Tpurnuuepuasl, QGocPoaunuasl, BOCKH, cTepounabl. buonorudeckue GyHKUUUA
munuaoB. OO1ue cBoMCTBa OMOJIOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOJTYIIPOHUIIAEMOCTb.

Hyxnennossle kucnortel. JJHK u PHK. CTpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneoruasl. Ilpunuun xommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynbsl AT®. Makposprudeckue cBa3u B Mojekyine ATO.
buonorunyeckue pynkuuun AT®. BoccTaHoBiIeHHbIE TEPEHOCUNKH, UX (PYHKIUU B
knetke. Jlpyeue Hyxkaeozuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, NPOMmMeoMUKU.

CrtpykTypHas Ouoisiorusi: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIIeTOBAHUS
cocTaBa M TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Moodenuposarnue
CMpYKmypuvl U QYHKYUti 6UOMOAEKYI U Ux Komniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMONEKYL U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilomunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XUMHYECKHX JJIEMEHTOB B  HEKHUBOMU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KHBOM IPHUPOIE».

Tabnmuuer u cxembl: «llepuonnyeckas Tabmuia XMMUYECKUX DIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOIbI», «BellectBa B cocTaBe OpraHU3MoOB», «CTpoeHue
MOJIeKYybl  Oenka», «CTpyKTypbl OEIKOBON MOJEKYIbI», «CTpOEeHHE MOJEKYI
yraeBoJoB», «CTpoeHue MOJeKyn JunuaoB», «HyKIEeMHOBbIE KHCIOTBI»,
«Ctpoenue monekyisl ATO».

O6opynoBaHue: XUMUYECKas MOCy/1a U 000pyIOBaHHE.

JlabopaTopHasi padota «OOHapyXeHHE OCIIKOB C TTOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lccinemoBaHuMe ~— HYKICHMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue u yHKIMH KIETKH

Tunsl KIETOK: »yKapHOTHYecKas M mIpokapuotudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00Pa30BaHUS KIICTKH.



CrpoeHnue npokapuoTuyeckou kiaeTku. Kinerounas cteHka OakTepuid v apXeu.
OcoOEeHHOCTH CTpPOEHHsI TeTepOTPO(HONM M aBTOTPOPHOM MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3AX.

Crtpoenue U (yHKLIIMOHUPOBAHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (masManemma). CTpykTypa IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTHUYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas aud@ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUUYHBIN
akTuBHbIA TpaHcnopt). [lomynponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuboB.

[utomna3zma. Luto3one. [{uTockenet. [IBuxenne nuutomiazmbl. OpraHou bl
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. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyssipHbId)  DHJOIUIA3MATHYECKUN
petukynym. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame [onvoocu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pactutenbHbIX Ki1eTok. Kiierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKHA:  MHUTOXOHAPHH,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenre u (YHKIIMM MUTOXOHIpUU W 1uiactun. IlepBuuHsle,
BTOPUYHBIE W  CJIOXKHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIMX  JYKAPHOT.
XJIOpOIUIACTHI, XPOMOILUIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTkd CTpoeHre U (yHKIHMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeol.
MuxkpodunameHTsl. AKkmuHogvle  Muxpoguramenmol. MBIIIEYHBIE  KIIETKH.
AKmuno8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kietounsrit
ueHtp. CrTpoeHHME U [JIBHXKEHHE JKTYTHKOB H pecHUYEK. MUKpOTpyOOUKH
nuToriasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxpompybdouxamu. Momopnovie benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuUOIUIa3Ma, SIAPBILIKH, UX CTPOCHUE U
bynakiuu. Snepapiii  6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PpAaCMOIOKEHUE
XpoMOcoM B HHTepha3HOM sape. Jyxpomamuu u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 00010YKU 6 mumosze. Foephulil
Mpancnopm.

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

JdemoHcTpanumn



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

Tabmuiet 1 cxembl: «CTpoeHUE JYKApUOTHYECKOW KieTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHHE  pacTHTEeNbHON  KieTkm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHIECKON KIICTKI.

OOopynoBaHHe: CBETOBOM MHKPOCKOIN, MHUKPOIpENnapaThl pPacTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIICTOK.

JlaGopatopnass pabGora «l3yueHwe CTpo€HHsS KJIETOK  Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3yueHrue cBONCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopHas pabora «lccienoBanue MmiasMonn3a U JEMia3Moiu3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass padora  «l3ydueHue  JBWKCHHMSI  ITUTOILIa3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0OMeH BelllecTB U MpeBpallieHUEe JHEPTUM B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboyim3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIA W TeTepOTPO(HBIA. YdYacThe KHCIOpPOJa B OOMEHHBIX
nmpoiieccax. JHepreTuueckoe obecrieueHue KieTku: TmpeBpamieHue ATD B
OoOMEHHBIX TIporeccax. DepMEHTAaTUBHBIA XapakTep peakIuid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. beiku-
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 (HakTOpOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XEeMOCHHTE3. Paznoo6pazue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCUHTE3A.

Ana’poOHbIe opranu3mbl. Buasl Opoxenus. [IpoaykTel OpokeHHS W HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIH OOJIC3HEH.

AdpoOHBIE OpPTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIIICHUE TIIOKO3BI.

buonornueckoe okucieHUe, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
mporieccax omomorndeckoro okuciaeHus. [{uknmnyeckue peaknun. OKUCIUTETEHOE
dbochopunmpoBanue. Inepeus membpannozo epaduenma npomonos. Cunmes



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

JdemoHcTpanumn

[loptpersr: k. [Ipuctiou, 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, 00OpYyAOBaHHWE AJi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

Jlaboparopnass  pabora «l3ydyeHue  KATAIMTUYECKONM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEepe aMIIa3bl WIHM KaTalasbl)y.

JlabopaTtopHass pabora «/3ydyenue (epMEHTATUBHOIO paCIICIIICHUS
MEPOKCHUIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHHEe TIporiecCOB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHasi paGota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacsencTBeHHasi nH()OpMAaIUs M peajn3aius eé B KJIeTKe

Peakiiuu marpuyHoro cunresa. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEAKIMIX
MaTpUYHOTO cuHTe3a. Peanuzanusa HacneacTBeHHON mHbopManuu. ['eneTnyeckuit

KOJZ, ero cBoicTBa. TpaHckpunuus — Matpuunblii cuHTe3 PHK. IlpuHnume

TPAHCKPUIINHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTe3e 6ernka.
VYcnoBust Ouocunteza Oenka. KomupoBanwe amuHokucior. Pomnb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKapUOT U 3YKApHOT. Peryndius akTUBHOCTH I'€HOB Yy IpokapuoT. ['mmote3a
onepona (®. XKako6, XK. MaHo). MonexynsapHvie mexanuzmvl IKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius oOMEHHBIX
MpoLeccoB B kineTke. KineTouHsiil romeocTas.

Bupycsl — HexieTounbie OpMBbI KU3HU U 00NHUraTHeie mapa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JIHK-cooeporcawux  supycos, PHK-cooepacawux eupycos, baxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupycubie 3a0oneBanusi yenoBeka, xKuUBOTHBIX, pactenuii. CIIN]], COVID-
19, conmanbHbIC B MEIUITMHCKUE TTPOOIICMBL.

buoungopmamura: unmeespayua u ananuz borvuiux maccueos («bigdatay)
CMPYKMYPHLIX OUON02UYecKux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKapcme.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuios, /. . UBanoBCKkHiA.

Tabmuuel u cxemsbl: «buocunte3 O6enkay», «l'eHeTnueckuit kon», «Bupyce»,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3naHne MOJEIN BUpYyCay.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKHU

Knerounslii 1ukin, ero mnepuoasl W perymsiuud. HMHtepdaza u MHUTO3.
Oco0eHHOCTH MpOoIlecCOB, MpOTEKalImMUX B UHTepdaze. IloaroroBka kieTku K
nenenuto.  Ilpecunretndeckuid  (MOCTMUTOTHUYECKHM),  CUHTETHYECKUM U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — perumkanwmsa. IIpunnunsr penumkanuu JJHK:
KOMIUIEMEHTApHOCTb,  MOJIYKOHCEPBATUBHBI  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm perumkauuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TenoMepaza. XpPOMOCOMHBIM HabOp KIETKM — KapuoTuil. JIUIUIOMAHBIA ¢
rariouAHbeld  Habopsl  XpoMocoMm. ['oMonoruunbie  xpoMocombl. [lojoBbie
XpPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguum MUTO3a M NIPOUCXOASAIIME B HHUX
npouecchl. Tunsl MuTo3a. KaprokuHes M LMTOKMHE3. bruonornueckoe 3HauY€HHE
MHUTO3a.

Perynmsauuss muroTHueckoro nukia KieTku. [Iporpammupyemasi kiieTodHas
rubesp — arnomnTo3.

Krnerounoe smpo, XpoMOCOMBI, (yHKIIMOHAJIbHAsI T€HOMHKA. MexaHuzmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKka» — buoungopmamuiecxkue mooenu OYHKYUOHUPOBAHUS KIemKU.

JdeMoHCTpamuu

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

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpoIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «M3yyeHne  XpoMoOCOM Ha  TOTOBBIX
MHKpOIIPENapaTax».

JlaGoparopHas padora «HaGnroneHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u yHKIMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPTraHHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OeHHOCTH ~ CTpPOEHHS M KU3HEACSITEIbHOCTHU OJTHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHbIE TIPUOBI, OJHOKIETOYHbIE
BOJOPOCIH, APYrue NpoTUCTh. KOJIOHNaNbHbIE OPraHU3MBI.



B3aumocCBsa3p 4acTed MHOIOKJIETOYHOI'O OpraHus3ma. TKaHW, OpraHbl U
cuctembl opranoB. OpraHusMm Kak eauHoe nenoe. ['omeocras.

Tkanum pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3zoBaTelbHad,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOCHHS,
(YHKUIUH U pacronoKeHus: TKAaHEW B OpraHax pacTeHH.

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

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

Omnopa Ttena opranu3moB. Kapkac pactenHuid. CKelaeTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COETMHEHUS KOCTEH.

JIBrokeHre  opraHu3moB.  JIBWJKEHHME  OJHOKJIETOYHBIX  OpPraHW3MOB:
aMEO0ouIHOE, XKTYTUKOBOE, PEeCHUYHOE. [IBI)KEHHE MHOTOKJIETOUYHBIX PAaCTCHUN:
TPONU3MBl M HACTUU. JIBU)KEHHME MHOTIOKIETOUYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI M UX padoTa.

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

Jlpixanue opranu3moB. [Ipixanue pacteHuit. [[pixanue sxuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIeTKU. KoxxHOoe npixaHue. /[pIxaTenbpHas HOBEPXHOCTD.
XKabeprnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUS JIETKUX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHass cucTeMa uesioBeka. MeXaHu3M BEHTWILIUMM JIETKUX Yy NOTUL U
MIIeKONHUTatONMX. Perynsnus apixanus. JprxateabHbie 00BEMBI.

TpaHcOpT BELIECTB y OPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTECHUM.
TpaHcropT BemeCTB y JKMBOTHBIX. KpoOBeHOCHass cucrema U €€ Oprassbl.
KpoBeHocHass cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepaie,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI MTO3BOHOYHBIX KMBOTHBIX. PaboTta
cepaua u €€ perymisanus.

Brigenenne y opranusmMoB. Beigenenwe y pacteHuil. Beiaenenwe y
KUBOTHbIX. CoKpaTuTenabHble Bakyonu. Opransl BbieneHus. POuiabTpaius,
CeKpelrsi U 00paTHOE BCAChIBAHME KAK MEXaHH3Mbl pa0OThl OPraHOB BBIICIICHHUS.
CBs3b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIJCIUTEIBHON cCUCTeMaMU. Beienenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3ammTa y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa y MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHON M XUMUYECKON 3a1IUThl. DUTOHIIUBIL.

3anmmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NIPOU3BOJHBIE.
3ammura opraHu3Ma ot OosnesHeil. UMMmyHHas cuctema uesnoBeka. KieTouHblil u
IYMOpPAJIbHBIH UMMYHUTET. BpoxkaéHHbIA W OpUOOPETEHHBIN crHenupuIecKui
UMMyHHUTET. Teopusi KjIoHalbHO-cesneKTUBHOro ummynutera (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. PoJib BpOXXIEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocte u  perynsiudss 'y OpraHusmoB. Paznpaxxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3apaxuMocTb H  peryidamus y
pacteHuii. PocToBbIE BelllECTBA U UX 3HAUYCHUE.

HepBuas cucrema u pediekTopHas perynsius y >KUBOTHBIX. HepBHas
cucTtemMa U €€ OT/AENbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CHUCTEMBI
y KUBOTHBIX. OTJENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KHUBOTHBIX. Pediekc u
pednexropHas nyra. be3ycioBHble 1 yCIOBHBIE pe(dIEKCHI.

['ymopanibHas peryisanus U SHAOKPUHHAs CHUCTEMA JKUBOTHBIX M 4YEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBI M HUX TOPMOHBL. JlelicTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW U DHIOKPUHHON cucTeM. [ umnotamamo-runoduszapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. [TaBnos.

Tabmuel u cxembl: «OTHOKIETOUHBIE BOIOPOCTHY», «MHOTOKJIETOYHBIC
Bogopocin», «baktepum», «lIpocreiimmue», «Opranbl IBETKOBBIX PACTCHHII»,
«CucteMbl  OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHUE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHHE CTEOIIs,
«CTpoeHHe JHCTOBOM IJIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJIET YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBbI11euHast CHUCTEMA,
«BpigenutenbHas cucteMa», «OHIOKpUHHAsA cuctema», «CTpOeHHE MBIIIIBDY,
«IMMyHHUTETY, «KH1meuHonoa0CTHRIE, «CxeMa  TNWUTaHUA  PaACTECHHII»,
«KpoBEHOCHBIE CHCTEMBI [O3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE THUJIPBIY,
«Ctpoenue minanapum», «BHyTpeHHee cTpoeHue n0xaeBoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema  jsarymkm», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBras  cucrema  nruny», «HepBHas — cucrema
MJICKOTIUTAIOMNXY», «HepBHas cuctema denoBekay, «Pediekcey.



O6GopynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIPENapaThl OJHOKICTOUHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, WIJIOKOXKHX, UBbIE SK3EMIUISIPhl KOMHATHBIX pacTEHUU, repdapuu
pacTeHUl pa3HbBIX OTHAENIOB, BIAXHbIe IMpenapaTbl JKUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBeKa,
000opy1I0BaHUE JJIsl IEMOHCTPAIIMHU TOYBEHHOT'O W BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmasua u OelKoB MoJ 1ecTBUEM (EepMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALH OIBITOB MO U3MEPEHUIO KUZHEHHOU EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTeIbHBIX JBUKEHUM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHas padora «/I3yueHre opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OpraHu3MOB: Oecrosioe (BKIJIFOYasi BET€TaTHUBHOE) W
nojioBoe. Buasl  Gecronioro  pa3MHOXEHUS:  [OYKOBaHUE,  CIOPYJISIUS,
dbparmenTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonmoBble KieTkH, WM rametbl. Meio3. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuit cMsici
Melo3a W TOJIOBOro Imporecca. Meilo3 M ero Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10JI0BbIE JKeI€3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne © SMOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOT U — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopghocenos u mooeru mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenume. Tumsl  apoOieHUS.
Jlemepmunupogannoe u HedepmuHupogamnHoe OpobnaeHue. bnacmyna, munol
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKONMMTAIOMNUX. 3apOJBIIICBhIC JIHMCTKH
(ractpynsinusi). 3akiiajika OpraHoOB M TKaHEHW U3 3apOJIbIIIEBHIX JINCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOLIErOCS 3apojblma (3MOpHOHANIbHAS WHIYKIIUSA).
3aknajgka IUIaHAa CTPOCHUS JKMBOTHOTO KAaK  pe3yJbTaT HEpPaAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha SMOpPUOHATIBHOE Pa3BUTHE Pa3IUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locToMOpuonanbHbii nepuon. Ilpsmoe 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 4esioBeKa. [lepnoasl oHToreHesa yenoBeka. CTapeHue U CMEPTh Kak
OMOJOrnYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacrteHuid. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM T1HMKJIe pacteHuil. OOpa3oBaHue CHop B IIpolecce Meko3sa.
I'amerorene3 y pacreHuidl. OIIOAOTBOPEHHE M PAa3BUTHE  PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOe OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeryJsiuyd OHTOI€HE3a Y PACTEHUIN U KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupt u cxembl: «BereratuBHoe paszmHOXkeHUE», «Tumbl Oecnosoro
pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMUJAOMOHAIbD», «Pa3MHOXKEHHE HBIJICHBD,
«Pa3mMHOXeHne runpel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEmpsiIMoe pas3BuTue», «Pa3BuTue Maiickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butue mArymku», «/[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTCHHII»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYJOJBHBIX pacTeHUN», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKM3HEHHBIM LMK MXa», <«COKU3HEHHBIW LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl SULEKIETOK |
CIIEpMaTo30M10B, MOAENb «LIUKIT pa3BUTHUS JIATYILKN.

JlaGopaTropHasi padora «l3ydeHue CTpOCHMS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckasi padora «BbIsiBICHHE NPU3HAKOB CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHEe OpraHoB pa3MHOMKEHHUS BBICIINX
PaCTEHUI.

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

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETHMKUW Kak Hayku. PaGotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Poib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetukd. Pa6otel H. K. KonsioBa, H. U. BaBunona, A. H. benosepckoro, I'. /1.
Kapneduenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

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



OCHOBHBIE ~ METO/ABl  TEHETHKU:  THOPUIIONOTUYECKHUM,  IUTOJIOTUYECKU,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHcTpanumn

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

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

JlabopaTopnass pabora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX
UCCIIENOBAHUID.

Tema 12. 3axoHOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us ruOpUI0B MepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{UTONOrnyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI raMeT.

AHanu3upyroniee ckpemrbaHue. [IpoMeXyTOUHBIN XapaKkTep HACJIEI0BAHMS.
Pacmiennenre npu3HakoB MIPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeuBanue. TpeTuil 3akoH MeHienst — 3aK0OH He3aBUCUMOT0
HAcJeJOBaHUs  IPU3HAKOB. [{uTosmoruueckue OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'E€HOB, HApYILICHUE CLEIUICHUS MEXAy TIeHaMHh. XPpOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'enetuka nona. XpoOMOCOMHBI MEXaHU3M ONPENEIICHHS 10JIa. 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 W KOTHUTUBHBIX (DYHKITHIA.
['eneTnueckre MeXaHU3MbI CHUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «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: «IlepBeiii 1 BTOpo# 3aKkoHB MeHaens», « Tpetuii 3akoH
Mengens», «AHanmu3upymrolee ckpemuBanuey, «HemonHoe aTOMHUHUPOBaHHEY,
«CUeIyIeHHOe HacleOBaHUE MPU3HAKOB Yy Apo3ouibly, «['eHeTnka moJay,



«Kapuotun uenoseka», «Kapuotun gpozoduisy, «Kapuotunm NOTHIBD,
«MHOXECTBEHHBIN aICIM3M», « B3auMo1eiCTBHE T'€HOB.

OGopynoBaHue: Mojelb s JAEMOHCTpalldd 3aKOHOB €IWHOOOpa3us
rUOpHUIOB TIEPBOTO TOKOJCHUS M paCUICIJICHUS MPU3HAKOB, MOJACHb JJIs
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOTO HAcCJEJOBAHUS NPU3HAKOB, MOJENb JJs
JEMOHCTPAllMU CILEIJIEHHOTO HACIEIOBAHUSA MNPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKporipenapart: «J[po3odumar.

IIpakTnueckas pabGora «l3ydeHue pe3yabTaToOB  MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PIIBI».

IlpakTuueckass  padora  «l3yuenue  pe3ynbTaTOB  JTUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PIIBD».

Tema 13. 3akoHOMepHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHIA W cpeAbl Npu  (HOPMUPOBAHUM (PEHOTHIIA.
N3MenunBOoCTh Npu3HAKoB. KayecTBEHHbIE M KOJIWYECTBEHHBIC MPU3HAKU. BUbI
M3MCHUYMBOCTH: HEHACJICICTBECHHAS 1 HACIICICTBCHHAS.

MopaudukanuonHas U3MEHYUBOCTb. Ponb cpenbl B (opMHpOBaHUU
MoAUGUKAITMOHHONW M3MEeHYMBOCTH. HopMa peakiuu mpu3Haka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIMOHHOM
W3MEHYMBOCTH.

I'eHoTunuueckass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Buipl reHOTHIINYECKOM U3MEHUNBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. Meio3 W TIOJIOBOM MpoIecc — OCHOBA
KOMOMHATHUBHON M3MEHYNBOCTH. POJIb KOMOMHATUBHOIN M3MEHUYMBOCTH B CO3JaHUH
T€HETHYECKOT0 pa3HooOpa3us B Mmpejiesiax OJTHOTO BUA.

MyTanuoHHass W3MEHYMBOCTh. BuHIbl MyTaluil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbICE MyTauuu. SaepHele U
UToIia3MaTuyeckue Myrtanuu. CoMaTudeckue W MOoJoBble MyTaluu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHpl W WX BIWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TIpoIecca. 3aKOH TOMOJIOTUYECKHUX PSIJI0B B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHUBOCTH U
HACJICICTBEHHOCTb.

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

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buasl  w3MeHUmBOCTHY, «MoaudukaruoHHas
W3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTndeckue 3a00eBaHNs YeI0BEKay», «BUIbI MyTauiiy.



O6opynoBaHue: XKUBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (pororpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYUBOCTH.

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

IIpakTuueckass padora «Myrtanuu y aApo3odmibl  (Ha  TOTOBBIX
MUKpONpEnapaTax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas NporpaMma HCCIEAOBAaHHUS T€HOMA
yejaoBeKa.  MeToabl  M3YyYeHMSI TE€HETHMKM  YEJIOBEKa: TIEeHEaJOTHMYECKHi,
OJIN3HEIIOBBIN, IIUTOTCHETUYECKU, MONYJISAIIMOHHO-CTATUCTUYCCKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe OmpeAeICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, F€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YellOBeKa. | eHHbIE U XPOMOCOMHBIC
O0one3HH uyenoBeka. bonesHu ¢ HACIEeNCTBEHHOW MPEAPACIONOKEHHOCTHIO.
3HaueHUE MEIMIIMHCKONW T'€HETHUKU B MPEIOTBPAIEHUH U JICYCHUU T'eHETHUYECKUX
3a00JeBaHNi YelloBeKa. MeIUKO-TeHeTUUeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHATHE «T€HETUYECKOro rpy3a». DTHUYECKUE aCIEKThl MUCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

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

JdeMoHCcTpamuun

Tabmumpr u cxembl: «Kapuotumn denmoBekay, «MeToabl U3y4eHUSI T€HETUKHU
yesoBekay, «I eneTnyeckre 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJIOCTOBHOWN.

Tema 15. Cenexuusi OpraHu3mMoB

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

Metoasl ceneKuoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
WHAUBUIYaIbHBIM. OTansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnwiTanne
Mpou3BoUTENE MO MNOTOMCTBY. OTOOp MO TE€HOTUIY C MOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP MO TEHOTHITY ¢ moMoIbio aHamm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJIeKIIMOHHOW  paboThl.
PannannoHHBIN 1 XUMHUYECKUMN MyTareHe3 Kak UCTOYHHK MYTallMid y KYyJIbTYPHBIX



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

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOEe — ckpemiuBaHue, WM UHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. I'etrepo3nc M ero mnpuyuHbl. Mcnonb3oBaHue
rerepo3uca B ceiekuuu. OtpanénHas rudpuauzaunus. [Ipeononenue Oecruioaus
MEKBHUJIOBBIX THOPUIOB. JIOCTHXKEHUSI CENIEKIIMN PACTEHUN U )KUBOTHBIX. «3e1EHA
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX  PpOAWYEH  JJISI  CO3JaHUS  HOBBIX COPTOB U THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIBTYp. M3yuenue, coxpaumenue U  YnpasjieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 YeJAx YIyUueHUs Cywecmsayouux u co30aHus H08blx Nopoo, JTUHUL U KPOCCO8, 8
MOM uucie ¢ HNPUMEHEHUEM COBPEMEHHbIX MemO008 HAYUHLIX UCCAe008AHULL
nepeodosuvix uoell U nepcneKmueHbIX MmexHoI02UlL.

JdemoHcTpanumn

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

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

JlabopaTopHas padora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrue METOA0B CEJICKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBUBKa pacTEHUI».

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

Tema 16. buoTexHo10rusi 1 CUHTETHYECKAsI OMOJIOTH Sl

OOBEKTHI, UCTOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHbIE M TKAaHEBbHIC
KYJbTYpBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. Tpanuuunonnas
OMOTEXHOJIOTHA:  XJIEOOTEeUeHNnEe, TMOJTyYeHHE KHCIOMOJIOYHBIX TMPOMYKTOB,
BuHOAeNe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOUOJIOTHUECKUX
TexHosiorui. [Ipon3BoIcTBO O€Ka, AMUHOKUCIOT M BUTAMHUHOB.

Co3anue TEeXHOJOTMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECs B IPUPOIe OMOCUHTETUUECKUE MY TH.



Knerounas unxkeHepus. MeTonpl KyJbTypbl KIETOK M TKaHEW PACTEHUN U
KUBOTHBIX. KpuobGanku. Comaruyeckas ruOpuau3anuss M COMATHYECKH
sMOpuorene3. Mcmonb3oBaHUE TaIOWI0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKIOHANILHBIX anmumen. Vcnoavzosanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PexoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonoeuu  0300poénenus, KYIbMUBUPOBaHUs u MUKDOKJIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNEEHHBIX KVIbIMYP.

XpoMOCOMHasi M TeHHas WHXeHEpUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHCcTpyupoBanue pexkomouHanTtHbix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXXEHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIeMbl FTEHHOW MH)KEHEPHUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas mudposas meauuuna. [1LP-
JUArHOCTUKAa. MeTaOoJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHalu3 MpoTeoma
YeJloBeKa I OLEHKH COCTOSIHHS €ro 3J0pOBbs. MCIONb30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Omoummxkenepus myig  pa3paboTKu
(yHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMpHHTUHra U ckad@oaguHra
JUISL PELICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIUHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 oOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oynurtenet OPBU, ycraHoBieHHME MONEKYISPHBIX MEXaHHU3MOB
¢ynkumnonupoBanuss PHK-comepxkamux BHUpycOB, BBI3BIBAIOIIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabauus! u cxemsl: «/cnonb30BaHne MUKPOOPTaHU3MOB B IIPOMBILLIEHHOM
IPOU3BOACTBEY, «KileTouHas NHKEHEepUs», «I €HHAs NHIKEHEPUS».

JlabopaTopHas padora «/3ydyeHne 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «IlonyuyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHosiorus — BakHEHIas MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJILIMOHHBIX NPEACTABJICHUN B
Oonosnoruu

OpomonmonHas Teopuss Y. [apBuna. IlpeanochlUiku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U Hay4yHas aestenabHocTh Y. J[apBuHa.

JIBr>KyIIMe cuibl 3BoJironuu BUAOB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, ©Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBIN OTOOD).



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

JdemoHcTpanuun

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kroswe, Y. Japsun, C. C. UerBepukos, WU. W. llImansraysen, Ix. Xonxgein, /. K.
benses.

Tabmuuel u cxembl: «Cuctema xkuBodl npuponsl (nmo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHpPOBaHUS
npucnocoOfieHnid y pacteHuil u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00prOBI
3a cymectBoBaHue», «llopoasl romyoOei», «MHOroobpasue KyabTypHbBIX (OpM
KammycTb», «[1opoabl ToMaITHUX JKUBOTHBIX», «CXemMa 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «CxeMa COOTHOIICHHUS JBIDKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE MOJIOKEHUS CUHTETUUECKON TEOPUH IBOJIFOLIUM.

Tema 2. MUKpPOIBOTIOLMSA U €€ Pe3yJIbTaThl

[Tonynsauust Kak 3JeMEHTapHasi eAuHuIAa 3BOIOIKMUA. COBPEMEHHBIE METO b
OIICHKM T'€HETUYECKOTO Pa3HOooOpa3us W CTPYKTypbl nonyisainui. M3Mmenenue
reHopoHa TOMYJSIMU KaK »JIIEMEHTApHOE HSBOJIOLUOHHOE SBJICHUE. 3aKOH
reHeTudeckoro papHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPBI (IBMKYIIME CHIIBI) 3BOJIOLUH. MyTallmOHHBINA
npouiecc. KomOuHaTtuBHas W3MEHUMBOCTh. Jlpelid TeHOB — ciaydaifHbIe
HEHANPABJICHHBIE W3MEHEHUsT 4YacToT aenedl B monyimsuuax. Oddekr
OocHOBatensl. Jgpgexkm Oymoviioynoeo 2opaviuika. CHuUdCeHUe 2eHemu4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposesnenue s3gpgpekma Opeticha cenos 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpanuu.  M3omMmus MOMYJISIIAN:
reorpadudeckas (MpoCTpaHCTBEHHAS ), OMOJIOTHYECKas (PEIPOTyKTUBHAS).

EcrectBennsiit  ot60p — HampaBnsronuidi Qakrop 3Bomonun. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIOMIMKM,  pa3pbIBAIOIIUAN
(mm3pyntuBHbIN). [lonmoBoit oTOOp. BO3HMKHOBEHWE W 3BOJIONUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocOONEHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOIIOIHUU.
BosnukHOBeHHME — TmpHUCIOCOONeHW y  OpraHu3mMoB.  Apomopdo3bl u
uauoananrtanuu. [lpumepsr mpucnocoOIeHnid y OpraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  MOBeAeHUYeCKHe.  OTHOCHTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumgooOpazoBaHue Kak pe3yibTaT
MHUKpO3BoOItOIUK. M3omauus — kiatoueBoil Qakrtop BugooOpazoBanusa. Ilytu u
CIoco0bl BH000pa30oBaHMs: ajuionaTpuieckoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOuIU3aIus,
rubpuanzanus). JmmTenbsHOCTh SBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl popMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hs.

Ponp 3BONIOLIMOHHOM OMoOJOrMM B pa3pabOTKE HAYYHBIX  METO/OB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIONMS U KOJBOJIOIUS Mapa3suTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K AaHTUOMOTHKAM U CHOCOOBI
O0pBLObI C HE.

JdemoHcTpanumn

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

Tabmuupl 1 cxembl: «MyTalMoOHHAsT M3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBIeHUsl 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CWJIBl ABOJIIOIMMNY, «IKOJOTHYECKas M30JALMs MOMYJSIUI ceBaHCKON (openny,
«l'eorpadmyeckass U30OMSAIUS  JTUCTBEHHMIIBI CHOUPCKOM U JIMCTBEHHMIIBI
naypckoi», «IlomynsairoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U XKepTB», «Cxema
JICUCTBUSL €CTECTBEHHOrO 0TO0pa», «DopMbl OOpbHOBI 3a CYIIECTBOBaHUE,
«MHnycTpuanbHbiii Menanu3my», «KuBble nckomnaembie», «IIoKpoBUTETHCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexaatomias OKpacka KUBOTHBIX),
«Dusnonoruyeckue aaantauun», <«lIpucnocoOleHHOCT, OpraHu3MOB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buma», «Bunel-nBoitHukn», «CTpyKTypa BUIA B
npupoae», «CrocoObl BugooOpa3oBanusy, «l eorpaduueckoe BHUI000pa30BaHUE
TpEX BHUIOB JaHABIIIEH», «IKOJIOTMYECKOEe BUA000pa30BaHUE BUJIOB CHUHUIDY,
«lTonurmonasl pacteHnit», «KamycTHO-peaedHbIN THOPUITY.

O6opynoBanue: repbapun pacTeHU, KOJJIEKIIMA HACEKOMBIX, dy4esa NTHI] U
3BEpell C IpuMepaMy pa3IMYHBIX IPHUCIIOCOOJICHHWH, dYydena NTUIl W 3Bepe
pa3HBIX BHUJOB, TepOapuu pacTeHU OJM3KUX BHUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass padora «BpIgBICHHE HW3MEHUHMBOCTH Yy 0COOEH OIHOTO
BUJIA».

JlabopaTtopHass  padora  «[IpucmocoOieHuss  OpraHu3MOB H 1704
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHeHHE BHIOB 1O MOPQOIOTHIESCKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJjbTaThl

Meronbl  HM3ydeHHs  MakpoldBOJIOLUHU. [lameoHTOIOrMYeckHe METOAbI
u3ydyeHuss oHBomouuu. Ilepexogubie ¢GopMbl U (QUIOTEHETHYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduueckre Metoasl u3zydeHus sBoironuu. CpaBHeHHe (iIopel u
dbayHbl MaTEpUKOB U OCTpOBOB. buoreorpadpuueckue obnactu 3emun. Bunibl-
SHIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKHE METO/bl 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  HSBOJIOLIMH.
I'omonoruunsie reHbl. COBpEeMEHHBIE METO/ABI MOCTPOCHUS (PUIOrEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOLIUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl GyHKYU.
HeobOpatumocTs »Bomtonuu. AnantuBHas panuanus. HepaBHOMEPHOCTH TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkenb.

Tabmuipl 1 cxembl: «DWIOTEHETUUECKUN PSJT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduts»,  «CeMeHHBIC
NarnopoTHUKNY, «buoreorpadguueckue 30HBI 3emiumy, «/lpelid KOHTHHEHTOBY,
«Penukthl»y, «HawanpHble CcTaguu 5SMOPUOHATBLHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTHYHBIE OpraHbly, «PyIuMeHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl YeEJIOBEKAa U IIHUMIIaH3e», «l JIaBHBIE
HaIPABJICHUS 3BOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIOLIUN.

OO6opynoBaHue: KOJUIEKIIUU, TrepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxo:xxaenne U pasBuTHE )KU3HHU HA 3emiie

Hayunbple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 U
naHcrepMusi. /JJoHaydHble NPEACTABICHUS O 3aPOXKICHUU KU3HU (KPEAllMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ OpoBEpKeHUE onbiTamu .
Penu, JI. Cnianmnannanu, JI. ITactepa. [lpoucxoxaenue )Ku3HU U acTPOOUOIIOTHS.

OcHOBHbIE 3Tanbl HEOPraHUYECKOU 3BOJIIOLIUY. [InaneTapHas
(reosiormyeckasi) 2BOJIONHUA. XHUMHUYECKas »dBOJIONUS. AOHOTCHHBIM CHHTE3
opraHuyeckux BemecTts U3 Heopranudeckux. Ombir C. Mwmmepa u I'. IOpu.
OO6pazoBanne moauMepoB u3 MoHOMepoB. KoamepBatHas rumoteza A. 1.
OmnapuHa, runore3a nepsuyHoro Oynbona [[x. XonaeliHa, reHeTHUeCcKas runoTes3a
I'. Ménnepa. PuGosumer (T. Uekx) m rumnoresa «vupa PHK» VY. T'mnbepra.
dopmupoBaHre MEMOPAH ¥ BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopuss 3emun u meronsl €€ wusydyeHus. VckomaeMmble OpraHUYECKUe
octatku. ['eoxpoHosoruss u e€ wMeronsl. OTHOCHUTENbHAsT U aOCOJIOTHAas
reoxpoHoJiorusi. ['eoxpoHoioruueckas mKaja: S0Hbl, 3Pbl, IEPUOAbI, FSTTOXH.



Havanpnble 3Tamnsl opraHudyeckor dBosronuu. llosBieHne u 3BOIOLUSA
NEPBBIX KIETOK. DBOMIONUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOUIECTB.
Crpomaronutsl. [IpokaprOTHI U DyKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CuMOMOreHes3). IBOIIOIUOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxoxknaeHue MHOTOKJIETOYHBIX OPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE ATallbl 3BOJIIOLMHM BBICIIUX pacTeHUui. OCHOBHBIE apoMop(do3bl
pacreHui. Bpixox pacrenud Ha cymy. IlosBieHHe CHOPOBBIX pAacTeHUU U
3aBoeBaHHe uMH cymu. CeMeHHble pacTeHus. [IpoucxoKJIeHHe NIBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIIOIMK >KMBOTHOrO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas dayna. KemOpuiickuii B3pbIB — MOSABIEHHE COBPEMEHHBIX
TUIOB. IlepBbie XOp/IOBbIE )KUBOTHBIE. JKU3HD B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentuiuil. [IpoucxoxaeHne MIEKOMUTAOMIUX |
ntul. [lpuxnun xmtoyeBoro apomopgdosa. OcBoeHue OECNO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMM CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPHOJAaM: apXeil, 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 Mpouuioro. [IpuyuHel u
CJIEACTBUSL MacCOBBbIX BbIMUpaHHl. COBPEMEHHBIN AKOJOTHYECKUU KPHU3HC, €ro
ocobennoctu. [IpobGrema coxpanenus: 6uopazHooOpasust Ha 3emIe.

CoBpemeHHasi cucTeMa OpraHM4ecKkoro Mmupa. [IpuHUUIBI KiaccUpUKAIIH
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHCTpamuu

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

Tabmumpe! u cxembl: «Cxema onbiTa . Penuy, «Cxema ombita JI. [Tactepa mo
M3YUYEHUIO CaMo3apoxkIeHus xku3Hu», «Cxema ombita C. Mumniepa, I'. IOpuy»,
«JTambl  HEOPraHWYECKOW  HBONMIOUUM»,  «['€oXpoHOJIOrMYecKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKO 3BOIOIUNY, «Cxema o0pa3oBaHUsl FYKApUOT
nyTéM cumoOuoreHesa», «Cuctema XuBOM Tpupoab», «CTpoeHUE BUPYCAY,
«Apomopdo3sl  pactenuit»y, «PuHHOPUTHY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHOrokneTounsle Bogopociam», «Mxu», «llanopoTHukn», «looceMeHHbIE
pactenusi», «OpraHbl IBETKOBBIX pacTeHui», «CxemMa pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeiimue», «KuiiedHonoaocTHbIE,
«IInockue 4EepBUY, «YneHucToHoruey, «PEIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lltuup», «Miekonuraromme», «Pa3BUThe KU3HU B
apXxeuckou spey, «Pa3BuTHe KU3HU B IPOTEPO3OMCKON dpe», «Pa3BuTHe XKU3HU B
MAJIEO30UCKOU dpe», «Pa3zBUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPTaHUYECKOTO MUPay.

O6GopynoBaHue: rTepOapuu pacTeHH pPa3IUYHBIX OTJENOB, KOJJICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIeThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydena MTUI] U  3BEpEH,
KOJUJICKIIUM OKAaMEHEJOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJS)KHM OpPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa JaboparopHass padora «MonaenupoBaHUE  ONBITOB
Munnepa—tOpu mo u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHECHUN B
nepBUYHON aTMOchepe».

JlaboparopHas pabora «/3yuyeHne M ONUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHUI
Pa3HBIX OTJIEJIOBY.

IIpakTnyeckas padora «/3ydeHre oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpouncxoxkaeHue 4eJI0BeKa — aHTPONOTeHe3

Pa3zgensl v 3a1aun aHTPONOJIOrMU. METOIbl aHTPOTIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUN O IMPOUCXOXKICHUU 4YeloBeKa. PenuruosHeie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO yenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, (bU3M0JIOT0-OMOXUMHUUYECKHE,
noBefeHyeckre. OTIMYms 4enoBeKa OT KUBOTHBIX. [IpsMOX0kKaeHne U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOrO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JBrxyiue cuibl ((pakTopbl) aHTpOTOreHe3a: OMOJIOTHYECKUE, COI[MAIbHBIE.
CooTHorieHre OMOTOTHYECKUX M COITUATBHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaUM aHTpOINOreHe3a. PaHHWE ueIoBEeKOOOpa3HbIE OOE3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TTOHTHUIBI — O0IIKE MPEAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPENKHU Jrojieid. UenoBeK yMelnblid, IEpBbIe
W3TOTOBJIEHUS OPYyIHM TpyAa. UemoBeK NpsMOXOASIIMA W MEPBBIA BBIXOJ JIOICH
3a mpenenbl  Adpuku. YemoBek reimenvOeprckuii  — - OO0mMIA  MIPEIoOK
HEAHJEPTAIBCKOr0 YEJIOBEKA M YEJIOBEKa pasyMHOro. YenoBeK HeaHAEpPTaJbCKUAN
KaK BHUJI JIOJEH XOJIOJHOTO KiaumaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOI'O THIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TasmeoreneTnka u NaaeoreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuoHHBIM mpouecc v noaumopdusM. IlonmynsiroHHBIE BOJHBI,
npeiid reHoB, murparus U «dPGexT ocHOBATES» B MOMYJAIHUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bosbmme pacsl: €BpoleonaHas
(eBpasmiickasi),  aBCTpajio-HETpoujHas  (dKBaTOpUalibHAsl),  MOHIOJIOWTHAS
(a3maTcko-amepuKaHckas). BpemMs um myTH pacceieHus 4YelloBeKa IO IJIaHEeTe.
EnunctBo  dyenoBeuecknx pac. HayyHad  HECOCTOSATENbHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh 4YeNoBEKa K pPa3HbIM YCIOBUAM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpeasl M Apeiida reHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEeTOBEKa.

MexauciuuruiiHapable  MeToAsl B (usmveckol  (OMOJIOrMYECcKOM)
AHTPOIIOJIOTHM.  OBOJIOLUMOHHAs ~ @HTPONOJOTHS M MaJ€OAHTPOMNOJIOTUs
YEJIOBEUYECKUX NOMYJIAU. bruoconuanbHble UCCIAENOBAaHUSA IMPUPOJBI YEJIOBEKA.
HccnenoBanue K03BOTIONUHA OMOIOTMYECKOTO U COLMATIBHOTO B YENIOBEKE.

JdemoHcTpanuun

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

Tabnuuel u cxeMbl: «MeTobl AaHTPOMOIOTUMY, «[ 0JOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKeleT dYeloBeKa M CKeJleT IIHMITaH3e,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI AaHTPONIOTEHE3a», « DBOJIIOLUOHHOE
IpEBO  4eJoBEKa», «ABcTpajonuTek», «UYenoBek  ymenslity, «Yenosek
npsAMOXOIAIniy, «JleHncoBckuii uenoBek» «Heannepranbups», «KpoMaHbOHUBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOIUN YEIOBEKA», «Packl uemoBeKay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, TPEeIMETOB MaTepuaIbHOMN
KyJIbTYphl ~TPENKOB 4YeJNOBEKa, penpoaykuuu (pororpadum) KapTuH ¢
MU]OJIOTHYECKUMH M OHOJICHCKUMH CIOKETaMHM TIPOUCXOXKIACHHUS 4YeIoBeKa,
doTorpaduu HaXOJOK UCKOMMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJOBEKa W 4epena IIMMIIAaH3€, MOJENIb KHUCTH 4YeJIOBE€Ka U KHUCTH
IMMIIaH3€, MOJEININ TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKeJeTa
YeJIOBEKA, CBSA3aHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHue sKOJIOTHUECKUX adanTaluid YEITOBEKA.

Tema 6. DJxonorusi — Hayka 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKpYKalolei cpenoi

3apoxaeHue U pa3BUTHE dKoJOoruu B Tpynax A. 'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amauu
sKoJ0ruu. CBSI3b SKOJIOTUH C APYTUMU HayKaMHU.



Mertonbl 3konorud. IloneBble HaOMOAEHHS. DKCIEPUMEHTHl B HKOJIOTHU:
NpUpoAHbIE W JilabopartopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPHHT
OKpY’Karolel Cpe/ibl: JIOKAIbHBIN, pEeTHOHATBHBIN U T100aIbHBIM.

3HaYEHUE OKOJOTMYECKUX 3HAHMM JUISI  4YEJOBEKa. OJKOJOTHMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M 4enoBedyecTBa C npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJOTHUECKON IPAMOTHOCTH HACEIECHUSI.

JdemoHcTpanumn

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

Tabnuupl u cxeMmsbl: «Pa3aensl skoiaorun», «MeToabl skonoruny, «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeab».

JlaGoparopHuas pabora «3yuenue METO/JIOB AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Kinaccudukanus
AKOJIOTUYECKUX (PaKTOpoB: abMoTHUECKUE, OMOTHYECKUE, aHTpororeHHbie. Ooiue
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. llpasmio munumyma (K.
Mmnpenrens, 0. JIu6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢daktopel. CBeT Kak »dKojorumdyeckuit Qaxrop. [elicTtBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHW3Mbl. JKOJOTHYECKUE TPYIIIIbI
pacTeHHil M JKMBOTHBIX [0 OTHOWICHHWIO K cBeTy. CHrHajibHas pOJib CBETA.
DoTonepruoanu3M.

Temmneparypa kak skosiorudeckwii (akrop. JledicTBue TemIiepaTypsl Ha
opraHu3Mmbl. [ToMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosiormdeckuii ¢dakrtop. IIpucrmocoOneHuss pacTeHHd K
noJiIep>)kaHuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K M3BMEHEHUIO BOAHOTO PEKUMA.

Cpenpsl oOWTaHUS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3MAYIITHAs, MOYBEHHAas,
ryOMHHAas  TOATIOYBEHHAs,  BHyTpUOpraHusMeHHas.  DU3MKO-XUMHUYECKHE
0cOOEHHOCTH cpen obuTaHus opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOuHbIE U
rOJWYHbIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennole Qopmer opranmsmoB. [loHsiTue o0 JKHU3HEHHOW opme.
XKusznennsie (OpMbI paCTeHH: AEPEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHBIE (QOPMBI KUBOTHBIX: THUAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (hakTopBhI. Buner  Ouotmyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIHAYECTBO, cuMOn03 u ero ¢opmel. [lapasutusm, koonepausi,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJeOHn4YecTBO). Hetpoduueckue
B3auMojielcTBUsL  (Tommueckue,  Qopuueckue, (Dabpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICMCTBUU JUIsl CYIIECTBOBAHUSI OpPraHW3MOB B Cpelie
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemoHcTpanumn

Tabmumpl U cxembl: «Oxoyiorudeckue ¢GakTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerioKkpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >XUBOTHBIE», «Du3nonornueckue aganTaluu
KUBOTHBIX», «Cpeabl OOUTaHHS OPraHu3MoBy», «buosoruueckue pUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», <«KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOTO jecay, «llenu
nuTaHusy, «XunHudectBo», «llapasutusm», «KoHkypenmus», «CumMOno3y,
«KommeHncanuzmy.

O6GopynoBanue: repOapuu pacTEHUW M KUBOTHBIX, MPHUCIOCOOJCHHBIX K
BIMSHUIO DPA3JIUYHBIX OKOJOTHYECKUX (AKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PAaCTeHUS, repOapuu U KOJUICKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydella MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraM, kcepoduram, me3oputaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMHA >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM PpACTEHUW U SKUBOTHBIX, OOJIQJaIoOlUX YepTaMH
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKU3HM, repdapuud u
KOJUIGKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHass pabGora «BBISBICHHE MPUCIIOCOOJICHUH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHasi pabGora «BEBIsSBICHHE MPUCIIOCOOTICHUN OPraHU3MOB K
BIIMSHUIO TEMIEPATYPHI».

JlabopaTtopHass pabora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJISIIIHA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MO YJISIIUY. [lonmynsiust  Kak
Ouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEM OUOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJisiiiuii. OCHOBHBIE MTOKA3aTEIU MOMYJISLIUNA: YUCICHHOCTD, IIJIOTHOCTD,



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

DKOJOrHYecKass CTpykTypa nonyssiuuud. OLieHKa YHCICHHOCTH MOMYJISIINAH.
JIluHamuKa monmyiAuuu U €€ peryianusa. bHOTUYecKU IMOTEeHIMal IOIYJIALUU.
MoaenupoBaHue TMHAMHUKHA TONYJsiiuU. KpuBble pocTa YMCIEHHOCTH MOMYJISLHU.
KpuBbie BbDKMBaHMSA. Perynsiusi 4UCICHHOCTH MOMYJSLUNA: poib (PaKToOpoB,
3aBUCAIINX U HE 3aBUCSIIHNX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[TonsiTue 00 skoyiorMyeckod Huile Buaa. Mecroobutanue. MHoromepHas
MoJzieNb 3KoJorndeckon Humm Jk.M. XarumHcona. Pa3mepbl 3KONOTMYECKOU
Huid. [loreHuuanbHas U peann30BaHHAS HUILIHN.

Bua kak cucrema nonynsiuuii. Apeanbl BUIOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpalMil >KMBOTHBIX. buosiornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuun

IToptper: Jx. 1. XaT4nHCOH.

Tabmumbel W cXeMbl: «DKOJIOTUYECKHE XapPaKTCPUCTUKU  TOMYJISIIHI,
«lIpocTpancTBEeHHass  CTpyKTypa  mnomysanum», «BospactHele  nmpaMuasl
nonyaanuny», «CKOpPOCTh  3aCeleHUsl IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammny», «Mogeinb sxonornueckor Humu /x. M. Xatuunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJIEKIIUN JKUBOTHBIX.

JlabopaTtopHass  padora  «lIpucrmocobneHuss ceMsH  pacTeHUH K
PacCENICHUIO.

Tema 9. DkoJiorus cood1IeCTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3MoB. buorneHo3 u ero crTpykrypa. CBsizu Mexmy
OopraHM3MaMHu B OMOIICHO3E.

Oxocucrema kak otkpeiTas cucteMa (A. Jx. Tencnu). DyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne mnenu u ceth. AOHOTHUECKHE OJIOKH
skocucTeM. [10uBbI U WiIbl B 3k0cucTeMax. KpyroBopor BEIIECTB U MOTOK SHEPIUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTenW dKocucTeMbl. buomacca u  mpoayKuMs.
DKOJIOTMYECKHUE MUPAMUJIbI YUCEI, OMOMACChl U SHEPTHUHU.

Junamurka sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKueccuu. llepBudunbie H
BTOPUYHBIE CYKIECCHUH W UX MPUYUHBL. AHTPONOT€HHbIE BO3ACHCTBUS Ha
cykueccun. KinnmakcHoe coodiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpuponHbIE IKOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopel u
oKeanog. Ixocucmemvl MyHOp, 1eCO8, cmeneu, nyCcmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArponeHo3. Paznuums
MEXK/1y aHTPOIIOTEHHBIMU U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas
braopa u ¢dayna. CunHaHTponuzaiusi ropojickoil ¢dayHel. buomorudeckoe u
X0341CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM H YPOOIKOCHUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aMMOJACHCTBHII OPraHU3MOB B
aKkocuctemax. Ponb kackaonoco 3ghghexkma u 6u006-30upuxamopos (Kinouesvix
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTraHU3MOB, MOMYJISIIUN U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3aepASHEHUU pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B8030€LCMEUSL.
MeTo0710THS MOHUTOPHHTA €CTECTBEHHBIX M AaHTPOIIOTEHHBIX YKOCHUCTEM.

JdemoHcTpanumn
[Toptper: A. k. Tencnu.
Tabmuusr  u  cxembl:  «CTpykTypa  OunomeHoza»,  «IKocHUCTEMa

IIUPOKOJIMCTBEHHOTO JIecay, «DKOCHUCTEMA XBOMHOro jeca», «DyHKIHOHAIbHbIE
IPYIIBl OPraHU3MOB B 3KOocuUcTeMe», «KpyroBopoT BelIecTB B 3KOCHCTEMEY,
«llenu nutanusa (macTOUIHASA, AETPUTHAS)», « IKOJIOTHUYECKAs TUPAMUIA YHCEID»,
«JKoyoruyeckas nupamuga Ouomacchl», «IKOJIOrHYecKas MUpaMuia SHEPTUN»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHuUE jeca mocie
noxkapa», «JKOocucTeMa 03epa», «ArpoueHos3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUU B arporeHo3ey, «lIpumeps ypOosKoCUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydella MTUIl 1
3Bepeii, repOdapuu KylIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
AKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanue ypOO3KOCUCTEMBI.

JlaGopaTtopHas pabora «l3ydyenune pazHooOpa3usi MEJIKHUX IMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX SKOCHUCTEMAX).

JKCKypcusi «DKCKYpCUs B TUIUYHBIN OuoreoneHo3 (B myopaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJbHBIN MU MONMEHHBIN JYT, 03€p0, OOJIOTO)».

IKCKypcusi «KDKCKYpPCHUs B arpodKOCUCTEMY (Ha MOJI€ WK B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riod6aabHas IKOCHCTEMA

buocdepa — obmennanerapnas 000j04ka 3eMIIH, TJ€ CYIIECTBYET WU
cylllecTBOBaja >ku3Hb. PazButue npencraBieHuit o ouochepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uocdepst u e€ cocras. XKupoe
BEILECTBO Onoc(epsl U ero (PyHKIMH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocheprl. OcodbeHHoctu d6uochepsl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOTreoXuMHUYEcKre LUKIbI (yriepoaa, a3oTa). PATMUYHOCTD sIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstre o Ouome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMIMYECKHUE JieCa, BBICOKOTOPhs. KimMar, pacTUTEIbHBIN U )KUBOTHBIHN
MUp OMOMOB CYUIH.

CtpykTypa U QyHKIIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuel u cxemsl: «l'eocthepsr 3emnn», «KpyroBopoT azora B MpUPOIE»,
«KpyroBopot yriepoga B mnpupone», «KpyroBopoT KHCIOpOAa B TMPUPOIEH,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OUOMBI cyminy, «Knumatuueckue
nosica 3emnm», «TyHapay», «Talira», «Cmemannsiii jgec», «lLIupokoaucTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiaa», « Tponrueckuii necy.

Oo6opynoBanue: repObapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpy:Kawias cpeaa

DKOJIOTUYECKUE KpHU3UChl M MX NpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouocepy. 3arpsizHeHHe BO3IYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHuUe
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenune mouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBINA U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M >KMBOTHOrO MHpa. OCHOBHBIE MPUHIIUIBI OXPAaHBI MPUPOJIBI.
Kpacubie xnHuru. Ocobo oxpansiembie mpupoansie Ttepputropun (OOIIT).
Boranndeckue canbl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PAa3BUTHUS YEIOBEUECTBA M IPUPOJIBIL.
PanponansHOE  NpPUPONONOJIB30BAHUE U COXpPaHEHUE  OMOJIOTMYECKOIO
pasHooOpasus 3emiu. OOmmMe 3aKOHOMEPHOCTH TJIOOQIBHBIX 3KOJIOTHUYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOATHBIC MOCIEACTBHSL.

Pa3BuTnHe METOJOB MOHUTOPHWHTA pa3BUTHUS OIMACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuvle UCCIe008aHUs nepexooa K pecypcocbepecaroujell U
KOHKYPEeHmochnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchni.
Hayuonanouvie ungopmayuonnvie cucmemvl, obecneyugarowue O0OCmyn K
ungopmayuu no cocmosaHUIO 0moenbHblX 6udo8 u sxocucmem. OcHOBbI



IKopeaburumayuy dKocucmem U Ccnocob6os 00pvbObl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHvIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupl W cxembl:  «3arpsi3HEHHE  aTMocepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBwlid  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY», «MoOaeNn ynpaBIsieMOro MUpay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHHM U >KUBOTHBIX KpacHoi
kHur" Poccuiickoit @enepannu, KpacHOW KHUTH pErnoHa.



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

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucsl TMPOrpaMM cpeaHero oOiiero o00pa3oBaHUS: JIMYHOCTHBIC,
MeETanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIZICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHNE O0YYaIOIMMUCS POCCUICKON
IPAXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOONPEACNICHUIO, Haiuuue momueayuu K OOY4EHUIO  OHOJIOTHH,
yejeHanpasienHoe pazeumue BHYTPEHHHUX YOEXIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAJAHUIUN Pa3BUTHUS OHOJIOTMYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOCH
JESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TIPUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH JKU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTUTAKOTCS
B EIUMHCTBE YYEOHOM H BOCTHMTATEIBHOW JCATEILHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOINECTBE MPaBWJIAMU W HOPMaMU
MOBEJIEHUS W CHOCOOCTBYIOT TMpOIECCaM CaMOTMO3HAHUS, CaMOBOCIMTAHHUS M
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO M
TpaJIuIYsIM MHOTOHaIlMOHAILHOrO Hapoaa Poccuiickon depnepamuu, npupoae u
OKPY’KAIOIIEH CpeLE.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOTO mnpeameTra «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEH TO3WIHMEH JHMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHHX  YyOeXJCHHH, COOTBETCTBYIOIIUX
TPAJIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, pacCIIMpPEHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B IMPOIECCE PEealu3alllii OCHOBHBIX HalpaBICHUN
BOCIIUTATENILHOM JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOT0 BOCIUTAHUS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UIIMN 00YUaIOMErocst Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OO0S3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH NPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJIHEHUS
y4eOHBIX, T[I03HABATEJIbHBIX U HCCJIEAOBATCILCKUX 3aJlad, YBaKUTEIBHOTO
OTHOIIIEHHUSI K MHEHHUIO OIMOHEHTOB MNpPHU OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOMN AEATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

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

LIECHHOCTHOE OTHOLICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJIBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTHMH, TMOHUMAHUS 3HA4YEeHHUsS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHUIO M 3anmuTte (OTedyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HAaHMUE JYXOBHBIX [IEHHOCTEW POCCUMCKOT0 HAPOIa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

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

OCO3HAHHUE JJUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMUMBOTO OYAYIIErO;

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

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYas 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHUIA;

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



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIMOHATIBLHOTO 0JIATOTIOy M

NOHUMAHUE W pealu3als 3J0pOBOTO W 0Oe30macHOro olpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHME TUTMEHUYECKUX TpaBUJ U HOPM,
cOaTaHCUPOBAHHBIN pPEXUM 3aHATUM UM OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOr0 MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBbIO U KU3HHU JIIOJICH;

OCO3HAHUE TMOCIEICTBUM M HENPHUATHUSI BPEIHBIX MPUBBIUEK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBa, TPYIOIHO0HUE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO

BBITIOJIHSITh TAKYIO JICSITEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaMm npodecCHuoHaNbHON JeSTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HU,

7) 3KOJIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA HSKOJOTUYECKON KYJIbTYpPHI: NPUOOPETEHHUE OIBITA
IUTAHUPOBAHUS TIOCTYNIKOB UM OLEHKH WX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KAIOIIEH CPEIBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh TMPUOOpETaeMble TPU HU3YYCHUH OMOJIOTUU
3HaHWSI W YMEHUS TpU pEIIeHUH TMpoOJeM, CBA3aHHBIX C PAIMOHAIHHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOACHUE  TMpaBWUI  TOBEACHUS B IPHUPOJE,
HAIPaBJICHHBIX HA COXpPAaHCHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocHCTEeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, TMPUHOCIIIAX BpPEd  OKPYXKaroleh
MPUPOJIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOJIATONMPUSTHBIE 3KOJIOIrMYECKHE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHUCTBUHN U MIPEIOTBPAIIATh HX;



HaJMYHUe PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHIECKON KYIbTYpPHI,
OTIBITa NeATENHHOCTH AKOJIOTHYCCKOMH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIIbHOW, KOMMYHUKATUBHOM WU COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K yYaCTHUIO B TIPAKTUYCCKOMN NEITEILHOCTH IKOJOTUUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKW M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPHI KaK CpeiCTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIbBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuPuKkn OWOJOTUM KaK HayKd, OCO3HaHHMS €€ polu B
(GbOopMHUpPOBAaHUYN PAIMOHATHHOTO HAYYHOT'O MBIILIICHUS, CO3JaHHH IEJIOCTHOTO
NpEJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O SAMHCTBE NMPHUPOJBI, YeJIOBEKAa U
oOmecTBa, B TO3HAHMHM TPHUPOJHBIX 3aKOHOMEPHOCTEH MW PENICHUH IMpoOieM
COXpaHECHUS MPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU JJISI COBPEMCHHOW ITUBHJIU3AIIMH:
oOecIieyeHUsT HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIIEKTHBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pelIaTh pPEecypcHble  MPOOJEeMBbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAIHLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX pPecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TIpaMOTHOCTH OOydJarouuxcs, GopMupyemMoit
P U3y4eHUU OMOJIOTHY;

NOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaIu3a W
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C IENIbI0 TIOYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIOJIB30BaTh OMOJOTUYECKUE 3HAHMS IS
pemIeHws Mpo0JIeM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHHE IIEHHOCTH HAYYHOW JEeATEIbHOCTH, 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

MeranpenMeTHble pe3ysibTaThl OCBOEHUsI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe s (POPMHUPOBAHUS MHUPOBO33PECHUSI O0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOUIUe
I[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U COEU(UKY METOJOB TMO3HAHMUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPollecc,
cUCTEeMa, Hay4yHbIH (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeOBaHue,  HAOJIOJEHUE, U3MEpPEHUEe,  HKCIEPUMEHT U Ipyrue);
yHUBEpCaJbHbIe ydeOHbIe JeicTBUs (MO3HABaTelbHbIC, KOMMYHHKAaTUBHBIC,

PETYISITUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH UM  COUMAJIbHOW KOMIETEHUUH OOydYaloIIMUXCsA; CHOCOOHOCTH
oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE MEXAUCIUILIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHWS W  YHUBEpPCaJbHbIC y4YcOHBIC JCHCTBUS B
IT03HABATEJILHOW U COLIMAJIBHOM ITPAKTHUKE.

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

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMBI  CPEIHETO OOIIETro
00pa3oBaHUs TOJDKHBI OTPaKaTh:

OBiaanenune YHHBeEpPCAJTbLHBIMH Y4eOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JOrHYecKHne JeiCcTBHUs:

CaMOCTOSITEILHO  (popMynmupoBaTh M aKTyaIM3UpOBaTh  IPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TNMPH OCBOCHHHM 3HAHWK MPUEMBI JIOTUUECKOTO MBIIUICHHS
(amanu3a, cUHTE3a, CpaBHEHHMS, KiIIacCU(UKAIIUHA, 000OIICHHUS), pACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTEPHBIC MPHU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MIOHSITHAMH);

OTIPENENIATh IEMNU JACATECIBHOCTH, 3ajlaBas IapaMeTphbl M KPUTEPUHU HUX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIbTAThI JICITCIIBHOCTH C ITOCTABICHHBIMH IICIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUEC MMOHATHS ISl OOBICHCHUS (PAKTOB M SBJICHUM
YKUBOW IIPUPOJIBI,

CTPOHUTHh JIOTHUECKHE pacCyXJIeHHS (MHAYKTUBHBIC, JCAyKTHUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBSA3¢H M OTHOIICHHWHA B M3y4aeMbBIX OHMOJIOTHMYSCKUX OOBEKTax, a



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

pa3palaTbiBaTh IJIaH pElIeHUs MpoOJieMbl C YYETOM aHalu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 06a30Bble HCCJIEN0BATEIbCKIE TeHCTBHUA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEILCKOW M TPOCKTHOM JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHusl MpoOJIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3aJ1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlMK, NPEeOOpa30OBaHUI0 M TNPHUMCHCHHIO B yUYeOHBIX
CUTYaIlUSX, B TOM YHCJIC MPU CO3JJaHUU YUESOHBIX U COIMAIbHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh W (HOpPMYNIHPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIBHON
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATh TIPUYUHHO-CIICJACTBEHHBIC CBSI3M M aKTyaJIM3WpOBATh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI IS J0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHUS 3aJadyd  Pe3yiIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITH IEJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TPAKTUYECKYIO 00JacTh
KU3HEEATECITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) padoTa ¢ undopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaIuu (TeKcTe yueOHOTo
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaType, OUOJOTHYECKHX CIIOBApSAX W
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



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

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUSI y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIL30BAHKUS HH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCITOJIb30BAHUS PA3TUUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCILHO  BBIOMpATh  ONTUMaIbHYIO  (OpMy  TNpeACTaBICHHUS
Oouonornyeckoit nHbopmaruu (Cxembl, TpauKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAaY4YHBIH SI3BIK B KauyeCcTBE CpeJACTBa IIpu paboTe ¢
Ouojornyeckoii WHPOpPMAIMEH: TNPUMCHATh XUMUYECKHEC, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pacloO3HaBaHUS W 3alIUTBl  WHPOPMAIIHH,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHUU TO CYIIECTBY O0OCYXIaeMoi Tembl (YMEHHUE 3a]aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKIACHUS OTHOCHUTENHHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
JAaJiora Uiu JUCKYCCUHN );

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

BJIQJIETh PA3NMMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TMOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHASI eITeJIbHOCTD:

MOHUMATh W HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHIYyTHHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUHN YUYECOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCUCTBHHM C Yy4E€TOM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA,



NpUHUMATh LEIA COBMECTHOM  JE€ITEIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS IO €€ NOCTHKEHUIO: COCTAaBIIATH IUIAH JEUCTBUHU,
pacupenensaTh poid € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMY PEeryJsiTHBHBIMHU 1€ CTBUSIMU

1) camoopranmu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS [IJIS BBIABICHUA NpoOJEeM U HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKMX 3HAHUW IIeJIeBble M CMBICIOBbBIE
YCTAHOBKHM B CBOMX JICMCTBHUSIX M IMOCTYINKAaX MO OTHOIICHUIO K >KMUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUX;

CaMOCTOATENIbHO COCTABJIATh IJIAaH peHieHus MpoOJieMbl ¢ Y4ETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHOM  pediekcud Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHHWI, MCTOIb30BaTh MPUEMBI pedIEKCUH IS OIICHKH CUTYyalliu, BBIOOpa
BEPHOI'O pELICHNS;

YyMETh OLIEHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHUS MO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH aHaJu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npunsTHE CeOs M APyTrUX:

MPUHUMATh ce0sl, MIOHUMAasl CBOU HEJJOCTATKHU U IOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl APYIMX IIPU aHaJU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILMH JPYroro 4eJoBeKa.

HPEAMETHBIE PE3YJIbTATbBI

[IpeqmeTHble pe3yabTaThl OCBOEHHUS COJEpKaHUs Y4YeOHOro mpeamera
«buonoruss» Ha yrIyOJIEHHOM YpOBHE OpPHEHTHPOBAaHbI Ha oOOecreyeHue
npodpunbHoro  oOyueHus  oOydarommxcss — Ouonormn. OHM  BKJIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHMSI, YMEHUS U CIIOCOOBI JEHCTBH 110
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OcBOeHUA yueOHoro mpeamera «buonorusi» B 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ M pPOJU OHUOJIOTUHM 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;

BJIAJICHUEC CHUCTEMON OHOJOTMYECKMX 3HAHWUW, KOTopas BKIIIOYACT:
OCHOBOIIOJIAraloNMe OWOJIOTHYECKUE TEPMUHBI M TOHATHS (PKU3HB, KIIETKA,
OopraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJSAIUsi, CaMOBOCIPOU3BEICHUE,
HAaCJIEJICTBEHHOCTh, MU3MEHUYHUBOCTb, POCT M Pa3BUTUE), OMOJOTHMYECKUE TEOPHUH
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBuinoBa — 0 neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKACHHUS  KyJbTYPHBIX  PACTCHMI),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHHSI, PACIHICTUICHHS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss [. MeHzens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basuosa), MIPUHLIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOrO IO3HAHMS, HCMOJIb3yEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIECTATh CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpPraHOB pAacTEHUIl, J>XUBOTHBIX, YEIOBEKa, MPOIECCOB IKUIHEACITEIHbHOCTH,
MPOTEKAIONIUX B OpraHU3Max pacTeHUH, KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
MpoLeccoB: 0OMeHa BeulecTB (MeTabonu3M), IPEBpALEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeToTeHe3a, dMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOKEHUS,  MHIWBUAYaJbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3MCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY OPTraHOWJAMHU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KJIECTOK pa3HBIX TKaHEH M WX (DYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpPraHOB y pAcCTEHHWH, JXUBOTHBIX M 4YelIOBEKa W WX
GYHKIUAMHA, MEXKIYy CHCTEMaMH OPraHOB M WX (QYHKIUSIMH, MEKIy >STaraMu
oOMeHa BEeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPraHU3MOB,
dTalaMu ASMOPUOHATLHOTO PAa3BHTHS, TCHOTHUIIOM U (QEHOTHUTIOM, (DEHOTHIIOM |
(dakTopamu cpeapl 0OUTaAHUS;

YMEHUE BBISIBIATH OTIUYHTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIINE AapPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJOTHYECKUE 3aa4M, BRISIBISITH TPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIIECCAMU U SBIICHUAMH, JI€TIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHHH TOJTYYEHHBIX PE3YIIbTATOB;

yMEHHE BBITIONHATh Ja0OpaTOpHbIE M MPaKTHUYECKHE padoThI, COOJIIONATH
npaBuia pu padbore ¢ yaeOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bI, TMPOBEPATh HX OIKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMyIUpys LEIb HCCIENOBaHUS, aHAIW3UPOBATh MOJyUYEHHBIE
PE3YNbTATHI U JENaTh BEIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIbCKONW paboTe mo Ouojoruw,
HKOJIOTUU W MEJUIIMHE, NMPOBOJUMON Ha 0a3ze MIKOJbHBIX HAay4HBIX OOILECTB, U
myOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3YJNbTaThl HA  YYCHHUYECKHUX
KOH(DEpEeHITHSX;

YMEHHE OLIEHMBAaTh JTUYECKUE AaCMEKThl COBPEMEHHBIX HCCJIEIOBAaHUI B
obrmactu  Ouomormu M MEOUIMHBI  (KJIOHMPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABICHHOE W3MEHEHHE I'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIISITh OCO3HaHHBIM BBIOOp Oyayuiel mpodeccroHaaIbHOU
JESATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO034MCTBa, MUILEBONM MPOMBIIUICHHOCTH, YINIYOJIATh MMO3HABATEJIbHBIN
MHTEpPEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro  00pa3oBaHMs B  OpPraHM3alUAX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTHble pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buonorus» B 11
K1acce NOKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTe€ M pOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpPa, B TMO3HAHUM 3aKOHOB MPUPOABI W PEIICHUU DKOJIOTUYECKUX
npo0JieM 4YeloBEeYecTBa, a TakKe€ B PEUICHUH BOIPOCOB PAIMOHAIBHOTO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIJIAJIETh CHUCTEMOM OHOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIOJATamInX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHN (BHJ, JKOcuUcTeMa, Ouocdepa), OHOIOTMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKass TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsx W HampaBieHusx sBomtonnu, B.M. Beprnanckoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecust JIk. Xapau u B. BaiinGepra,
3apojsimieBoro cxonacra K. M. bapa), nmpaBuna (Munmmyma HO. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), TUnore3bl (rumote3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BJIAQJETh  OCHOBHBIMH  METOJAMH  HAy4HOrO  ITO3HAHMS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX )KHUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIOcO0aMU BBISBICHUS WU
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJECIATh CYIIECTBEHHbIE NPU3HAKU: BHAOB, OHUOTrEOLIEHO30B,
HKOCUCTEM U Omocdepbl, CTaOWIM3UPYIOUIETO, IBUWKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOIO u CUMITATPUYECKOT O
BUI000pa30BaHus, BIUSHUS ABMKYIIIUX CHJI 9BOJIONUK HA TeHOMOH/T MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejlie OOUTaHMsl, YEPEAOBaHUSI HANPABICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXAY MPOLECCAMHU SBOJIIOIUH,
JIBIKYIIUMU CHUJIaMH aHTPOINOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBIX 3KOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMUTENIbHbIE  TIPU3HAKU  JKUBBIX  CHUCTEM,
MPUCTIOCOOJIEHHOCTh BUOB K cpelie 00MTaHUsI, A0MOTUUECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ld  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE aAPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsI JOKA3aTENbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTAHUS, CAMHCTBA
YEeNIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3aa91, BBISBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYCCKUMH TIPOIIECCAaMU U SBJIICHUSMU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JIA0OpATOpPHBIE M MpaKTHUECKHe paloThl, cOOII0AaTh
npaBuiia Mpu padoTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

YMCHHE BBIJBUTaTh THUIIOTE3bI, IMPOBEPATh HX OSKCHECPUMEHTATHBHBIMU
cpenctBamu, GOPMYIUPYs IENb HWCCIEIOBAaHUS, AHAIM3HPOBATH MOJIyYEHHBIC
PE3yJIBTATHI U JCNIaTh BHIBOIBL;

yMEHHE YYacTBOBaTh B y4E€OHO-HCCIIEIOBATEIIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHUYECKHX
KOH(EepEeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HH, YEIIOBEKA
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpeaoTBpAICHUS
r100aJbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymylied npodeccuoHalIbHOU
JESITENHHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaAHUS, MEIUIINHBI,
OMOTEXHOJOTUH, TICUXOJOTUM, BETEPUHAPHUH, CEIIBCKOTO XO34MCTBa, MHIIEBON
POMBIIJIEHHOCTH, YIAyONsiTh TO3HABATENbHBIM WHTEpEC, HaNpaBJICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MPOAOJDKEHHUE
OMOJIOrMYecKOro 00pa30oBaHUs B OpraHM3aAlMAX CpPeaHEro MpogdeCcCHOHAIBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne Konrpoasubie | IIpakTuyeckue
/o | TPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypesI
1 buonorus kak Hayka
2 JKuBble cucTeMBI U UX U3y4EHUE 2
3 Buonorus kietku 2 0.5
4 XuMHYecKasi OpraHu3arus KIeTK: 10 1
5 Crpoenue u PyHKIIMU KIETKHA 8
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas unpopmarus u 9 05
peannzanus e€ B KJIETKE '
JKU3HEHHBIN IUKIT KIIETKA 6 1
Ctpoenue u pyHKITUU OpraHU3MOB 17 15
10 Pa3MHOkeHUE ¥ pa3BUTHE OPTaHU3MOB 8 15
1 I'eneTrka — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorust U CUHTETUYECKAsT OMOIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrpoasnbie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE U Pa3BUTHE IBOTFOIIHOHHBIX 4
MpEeACTABICHUI B OMOJIOTUN
Muxkpo3BoIrOIus U €€ Pe3ynbTaThl 14 2
Makpo3BOJIOIHS U €€ Pe3yJIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTUSI — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHMU3MOB M HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl U cpefia OOUTaHUs 15
DKOJIOTHS BUJOB U MOMYJISAIIAN 9 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rinobanpHas skocucTeMa
11 UenoBek U OKpyxaromias cpea
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrTpoasubie | IlpakTHueckue
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
Tema 1. buonmorus xak Hayka (1 gac)
1 Nucrpykrax no Th. buonorus kak 1
KOMIUIEKCHAsI HayKa M KaK4acThb
COBPEMEHHOTO O0ITECTBA
Tewma 2. )KuBbie cucTeMbl U X U3ydeHue (2 yaca)
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBas opraHu3aius KUBbIX CUCTEM 1
Tema 3. buonorus knetku (2 daca)
4 HcTtopus OTKPBITHS U U3YYEHUS KIETKU. 1
Knerounas Teopus
MeTo1bl MOJIEKYJISIPHOM U KJIETOYHOU
ouosornn. [lpakTHyeckasi padora
5 Nel «M3ydyeHne METOI0B KJIETOUHOM 1 05
ounosoruu(xpomarorpadusi, '
anekTpodopes,
middepeHnnanbHoe HEeHTpUYrUpoOBaHHUE,
IT11P)»
Tema 4. Xumnueckas opranu3zanus kietku (10 gyacos)
6 XUMHUYECKUHN COCTAB KIETKU 1
7 MuHepanbHbI€ BEIECTBA KIETKH, UX 1

Onosioruueckas POJIb




Opranudeckrie BEIECTBA KIETKH — OCJIKH.
JlabopaTopnasi pa6ota Nel «O6Hapyx)eHue

8 0.5
OEJIKOB C TIOMOIIIbIO KaUE€CTBEHHBIX
peakuuiin»

9 CBoiicTBa, KaccupuKanys U GyHKIHH
OEJIKOB

10 Oprannyeckre BenecTBa KIeTKA —

YTJIIE€BOAbI

11 Oprannyeckre BenecTBa KIeTKH —
JIUTTHTBI
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JladbopaTopHas pa6ora Ne2 0.5
«HccnenoBanre HyKJIEMHOBBIX KUCIOT, '
BBIJICTIEHHBIX U3
KJIETOK PA3JINYHBIX OPraHU3MOB

13 Crpoenue u pynkuuu ATD. [Ipyrue
nykieo3uarpudocdarer (HTD)

14 CexBenuponanue JTHK. Metobt
T€HOMUKH, TPAHCKPUITOMUKH, TIPOTEOMUKH

15 MeTto1bl CTPYKTYpHO# OHOIOTHH

Tema 5. Ctpoenue u GyHKIMH KIETKH (8 4acoB)

16 Tunst knetok. [IpokapuoTnyeckas kieTka
CrtpoeHue SyKapruOTUYECKOMN KIIETKH.

17 IIpakTnueckas padora Ne2 «M3ydyenne 0.5
CBOMCTBKJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KJIETKH
OnHomeMOpaHHbIE OPTaHOUIbI KIETKH.

19 IIpakTnueckas padora Ne3 «3yuenue 05

ABUIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»




20

HOHyaBTOHOMHBIe OopraHOMUAbI KJICTKH:
MUTOXOHAPUH, IJIACTUABI.
JladbopaTopuasipa6ora Ne3
«HccnenoBanue mia3Momnn3a u
ACTIaA3MOJIM3a B PACTUTCIIbHBIX KIICTKAX)

0.5

21

HememOpaHnHbIe OpraHOUIBI KIETKH.
CrpoeHue u pyHKIUU sapa

22

CpaBHI/ITeJ'IBHaSI XapaKTCpUCTUKA KIICTOK
sykapuot. JlabopaTtopHuasi padora Ne4d
«M3yueHne cTpOeHHS KIETOK Pa3IMYHbIX
OpPraHU3MOBY

0,5

23

KonTtponsnas padora Nel

1

Tema 6. OOMeH BelecTB U IpeBpalieHe SHeprun BrieTke (9 yacoB)

24

AcCCUMWIALINS U TUCCUMIISALNS — JIBE
CTOpOHBI MeTaboM3Ma. Tumbel oOMeHa
BeniecTB. JIaboparopuasi padora NeS
«M3yyeHne KaTamuTHYEeCKONH aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIa3bl WK
KaTaJiasbl)»

0,5

25

DepMeHTAaTUBHBIN XapaKTep peakuit
KJIETOYHOTO MeTaboI13Ma.
JladopaTopHasipabora Ne6 «3yuenue
(hepMEHTAaTUBHOTO PACIICIUICHUS
MepOKCH/Ia BOJOPO/Ia B

PaCTUTENBHBIX U KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHl U GENKU-UHTHOUTOPHI

27

ABTOTpO(DHBIN THIT OOMEHA BEIIECTB

28

dorocunTes

29

Xemocunres. JlaboparopHasi padora Ne7
«CpaBHeHHe npolieccoB (GOTOCUHTE3A U
XEMOCHHTE3a»

0.5




AHa’poOHBIE OpraHu3Mbl. Buibl OpoxeHHs.
30 JlabopaTopnasi padora Ne8 «CpaBHeHwHe 1
MIPOIIECCOB OPOKEHUS U IbIXaHUS

31 AdpoOHBIE OpraHU3MBbI. JTaIlbl
SHEPreTHYecKoro oOMeHa

DHeprus MeMOpPaHHOTO rpaiueHTa
32 npotoHoB. Cunte3 AT®: paboTa 1
npoToHHOM AT®-cuHTa3bI

Tema 7. HacnencrBennas nadopmanus 1 peanusamus e€ B kietke (9 yacos)

33 Peakium MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuus — Marpuusslid cuaTe3 PHK 1

35 Tpaucasus u e€ dTarbl 1

36 KoaupoBanue aMiMHOKUCIIOT. PoJib 1
pubocoM B OMocuHTE3e Oenka

37 Opranu3anuys reHomMa y mpoKapuoT U 1
JYKapuoT

38 MonekyasapHbIe MEXaHU3MbI SKCIIPECCUHT 1
TE€HOB y DYKapHOT
Bupycbel — BHekeTOuHbIe (GOPMBI KU3HU U

39 obOnuraTtHeie mapasuTel. [IpakTnyeckasn 1
padora Ne 4 «Co3nanue MOJIeIu BUpYyCcay»

40 BupycHrble 3a0601eBaHus YeI0BEKa, 1
KUBOTHBIX, PACTEHUH

41 HanoTexHonoruu B OMOJIOTUH M MEIHMIIUHE 1

Tema 8. JKusHeHHBIH 1IUKT KIIeTKH (6 4acoB)
42 JKU3HEHHBIN UK KIIETKHA 1

43 Martpuunsii cunte3 JJHK 1




Xpomocomsl. JIabopaTropHasi paéora Ne9

44 «M3ydyeHne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpernapaTax»

45 JleneHnue KIETKH — MHTO3
Tunel knetok. KapruokuHes u HUTOKUHES.

46 Jla6opaTopHnasi paota Nel( 0.5
«Habnronenre MuTo3a B KJIETKaxX
KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpONpenaparax)»

47 Perynsuust ;)ku3HEHHOTO UKJIA KIIETOK

Tema 9. Ctpoenue u ¢pyHKIMM opranu3MoB (17 dacoB)

48 OpraamnsM Kak eIMHOE 11eJI0€

49 Tkanu pactenuii. Jlaboparopnas padora 05
Nell «M3yueHue TKaHEe pacTEeHUI '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JladopaTopHas padora Nel2 «M3yuenue 0.5
TKaHel KUBOTHBIX»
Opranbl. CUCTEMBI OpPraHoB.

51 JladopaTopHasipabora Nel3 «3yueHue 0.5
OpraHoB I[BETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBI>KEHHE OPraHu3MOB

54 IIntanue opraHnzMoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[MummeBaputenpHas cucTeMa uyeloBeKa

56 JIpIXxaHue OpraHu3MoB

57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U
YeJoBeKa

58 TpaHcmopT BelecTB y OpraHu3MoB




KpoBeHocHas cucteMa mo3BOHOYHBIX

59 1
’KMBOTHBIX U Y€JIOBEKA

60 Brienenue y opraHu3smMoB 1

61 3amura y opraHu3MoB 1

62 NMMyHHas cuctema yenoBeka 1

63 PaznpaxuMoCTh U peryIsus y OpraHu3MOB 1

64 ['yMopanbHas peryisius 1 SHIOKPHHHASI 1
CHCTEMa )KHUBOTHBIX U YEJIOBEKa

Tema 10. PasmHOXeHHE 1 pa3BUTHE OPraHU3MOB (8 4acoB)

65 ®opMbI pa3MHOKEHHS OPTaHU3MOB 1

66 [TooBoE pazMHOKEHUE 1

67 Meiio3 1
l'amerorene3. ObpazoBaHuE U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHast 1 05
padora Neld «M3yueHue cTpoeHHs '
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIperapaTaxy

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOT'EHE3

70 3akiajKa OpraHoB U TKaHEH u3 1
3apO/IBIIIEBBIX JTUCTKOB
PocT u pa3BuTHE KUBOTHBIX.

71 JlabopaTopnasi padora Nel5 1 05
«BbIgBNICHNE TIPU3HAKOB CXOJICTBA '
3apoabllIel MO3BOHOYHBIX
YKHBOTHBIX)

Pa3MHOKeHNE U pa3BUTHE PACTCHUH.
72 JlabopaTopnasi padora Nel6 «CrpoeHue 1 0.5

OpraHoB
Pa3MHOXKEHHSI BBICHIMX PACTEHUI




Tema 11. ['eHeTHKa — HayKa O HACJIEACTBEHHOCTH UU3MEHYMBOCTH OPraHU3MOB (2 yaca)

73 Hcropus cTaHOBIIEHUS U pa3BUTUSA

TCHCTUKH KaK HayKH

OCHOBHBIE TTIOHSATHS U CUMBOJbI T€HETHUKH.

74 JladbopaTopHnas padora Nel7 1 0.5
«/Ipo3oduna kak 00BEKT TEHETUIECKUX
HCCIIEOBAHUIN

Tema 12. 3akoHOMepHOCTH HaciencTBeHHoCTH (10 gacoB)

75 3aKOHOMEPHOCTH HACJEAOBaHUS TTPU3HAKOB. 1 0.5
MonorudpuaHoe CKpeluBaHue.
IIpakTuyeckas padora NeS "M3ydyenue
pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIUBAHUS
y npo30duter"

76 HuTtonorunyeckue 0CHOBBI MOHOTHOPHAHOTO 1
CKpEeIMBaHUS

77 AHanuzupyrolee ckpenupanue. Hemomunoe 1
JOMHHHUPOBAHUE
JluruGpuiHoe cKperBaHue.

78 IIpakTuyeckas padora Ne6 «M3yueHue 1 05
Pe3yNbTaTOB TUTMOPUAHOTO CKPEIUBAHUS '
y Ipo30(ubny

79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEeIIMBAHUS

80 CuerneHHOE HacIeA0BAHNE IPU3HAKOB 1

81 XpOMOCOMHasl TEOpUs HACIEACTBEHHOCTH 1

82 I'eneTuka nona 1

83 T'enoTun kak 1eIoCcTHAS CUCTEMA 1

84 I'eneTnyeckuit KOHTPOJIb Pa3BUTHUS 1

paCTeHHﬁ, JKHBOTHBIX M YCJIOBCKA




85

[Ipomexyrounas arrecTanus

Tema 13.

3aKOHOMEPHOCTH H3MEHUMBOCTH (6 4acoB)

86

HN3MeHunBOCTD NpU3HAKOB. Bubl
U3MEHYUBOCTH

87

MoaudukanmoHHas ”3MEHYUBOCTh

88

BaprannonHslli psa 1 BapHallMOHHAS
kpuBas. JlabopaTopHas padora
Nel8 «MccnenoBanue
3aKOHOMEPHOCTEHN

MO (DUKAITUOHHOM U3MEHYHBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BapHallMOHHOW KPUBOW»

0.5

89

I'eHOTHIIMYECKAsT N3MEHYHUBOCTb.
KomOnHaTHBHAst ”3BMEHYHUBOCTb.
MyranroHHasi H3MEHYHBOCTb.
IIpakTuyeckas padora Ne7
«MyTtanuu yapo3odwibl (Ha
TOTOBBIX MUKPOTIpEnapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAalTUOHHOT'O ITponecca.
OnHUIreHeTHKa U SIUTCeHOMHKA

Tema 14.

I'eneTuka yenoseka (3 yaca)

91

I'enetuka yenoseka. IlpakTudeckast
paGora Ne8

«CocTaBleHre U aHAIIN3 pO,Z[OCJ'IOBHOfI))

0.5

92

Meto sl METUITMHCKON T€HETUKHA

93

3HadeHUE MEIUIIMHCKOM T€HETUKHU B
OpeaAOTBPAlICHUHN U JICUCHUHN I'CHCTUYCCKUX
3a00JICBaHHUH YeIIOBEKA

Tema 15.

Cenexiust opranu3moB (4 gaca)




OcCHOBHBIE IOHATHUS CEJIEKIHH.
JlabopaTopHas pa6ora Nel9 «3yuenue

94 . 1 0.5
COPTOB KYJIBTYPHBIX PACTEHUH M TTOPOJT
JOMAIITHUX KUBOTHBIX)»
MeTo1bl CENeKIMOHHON pabOTHI.

95 JlabopaTopHasi pa6oTa No20 «3ydeHwue 1 0.5
METOJIOB CEJICKIIUH PACTEHUI»
JIOCTHKEHMS CEJIEKIIMU PACTEHUI U

96 *UBOTHBIX. [IpakTHyeckasi padora Ne9 1
«[IpuBuBKa pactenmit». CoxpaHeHHe, 0.5
W3YYCHHE U UCTIOJH30BAaHUE TCHETHICCKIX
pecypcoB

97 KonTponsHas pabora Ne2 1

Tema 16. buotexHosorust u cuHTeTHYECKast Onosorus (5 4acoB)

broTexHOI0THS KaK HayKa U OTPACib

98 npou3BoicTBa. [IpakTnueckasn 1 0.5
padota Nel0 «/3ydeHne 0ObEKTOB
OMOTEXHOJIOT UM

99 OCHOBHBIC HAINPaBJICHUS] CHHTETHYECKON 1
OuroJIoTHHI

100 XPpOMOCOMHAsI ¥ TeHHAsI HHKCHEPHS 1

101 Menuuuackrue OMOTEXHOJIOT NI 1

102 PesepBneiit ypok. [loBTOopenue, 1
000011IeHNEe, CUCTEMATH3AIMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O 102 15

I[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbubie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTeibHbIe
padoTsbI padoThI
pecypcsl
Tewma 1. 3apoxaeHue U pa3BUTHE IBOTIOIMOHHBIX TIPEICTABICHUI B O1ojoruu (4 yaca)
1 WNucrpykrax no Th. OBomonronHas 1
teopus Y. JlapBruHa
5 JIBMOKyIpe CHIIbI ABOJIIOIMA BHIOB 110 Y. 1
JapBuny
3 Bopnba 3a cymniecTBoBaHMe, €CTECTBEHHBII 1
Y UCKYCCTBEHHBINH OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJTIOIIH
Tema 2. MukposBotonus u €€ pe3ynbtatsl (14 gacoB)
5 Dransl 9BOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLUS U MAKPOIBOJIIOLIUS
5 [Monmynsius — sneMeHTapHas eAMHULIA 1
IBOJTIOIIHI
3aKOH T€HeTUYECKOro paBHOBeCHS J[k.
7 Xapau, B. BaiinOepra. 1 05
JlaGoparopuasi padora Nel '
«BblIsiBIIEHNE U3MEHYUBOCTH Y
0cobeil 0JTHOrO BUAa»
8 DneMeHTapHble (aKTOPHI BOIOLUT 1
9 D¢ ekt ocnoparens. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. M3000uu nomyJsisaun: 1

reorpaduueckas, OuoornuecKas




11

EctecTBenHbIit 0TOOp — HaNpaBIISIOMINAN
(hakTop IBOJIIOIHMH

12

[TosoBoi#t 0TOOP

13

[Tprucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOLMH.
JlabopaTopHas pa6ora Ne2
«3yuenneapoMopdo3oB u
WIMOAIaNTAul Y

pacTeHUM U KUBOTHBIX)

0.5

14

[Ipumepsl npucnoco6aeHuit y OpraHu3MoB:

Mopdostorudeckue, GU3H0IOTHIECKUE,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTopHas padora Ne3
«[IpucnocobreHussopranu3MoB U X
OTHOCHUTEIbHAs

11e7IECO00PA3HOCTHY

0.5

15

Bupn, ero xpurepunt u CTpyKTypa.
JlaGoparopHas padora Ne4 «CpaBHeHHe
BHJIOBITO MOP(OJOTrUUECKOMY KPUTEPUIOH»

0.5

16

Crpyktypa Buaa

17

BunooOpa3oBanue Kak pe3ylibTar
MUKPO3BOJIOLUU

18

CBs3b MUKPOIBOJIOIUHU U SITUACMHUOJIOT A

Tema 3. MakposBosmonus U €€ pe3yabTarsl (6 4acoB)

MaKpOBBOJ'HOI_[I/IfL ITaneoHTOIOrHYECKHE

19 METO/Ibl U3YUEHHUS IBOJIOLIH
20 buoreorpaduueckne MeToabl H3y4SHHS
HBOJIIOLIUHU
OMOpHOJIOTMYECKUE U CPABHUTEIBLHO-
21 MOP(}OJIOTHUECKUE METO bl U3YyUECHUS

9BOJIIOIINHA




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHUE U MATEMATUYECKUE 1
METO/IbI H3YUICHHSI IBOJIOIIUU

23 OO01mue 3aKOHOMEPHOCTH IBOJTIOIUN 1

24 AnantuBHas paguanusa. HepaBHoMepHOCTH 1

TEMIIOB 3BOJIOIINH

Tewma 4. Ilpoucxosxienue u pazButue xxu3Hu Ha 3emiie (15 yacos)

HaquLIe TAINIOTE3bI MPOUCXOKIACHUA

25 1
JKU3HH Ha 3eMIiie
26 JloHay4dHBIE TIPEACTABICHUS O 3aPOKICHUN 1
JKA3HU
97 OCHOBHBIE ATanbl HEOPraHNUYECKON 1
DBOJIIOLIUHN
28 ['umoTessl 3apoXKACHUS KU3HU 1
Hctopus 3emnu 1 METOIbI €€ N3y4EeHUS.
29 JlaGoparopHasi padora NeS «/3yuenue u 1 05
OTIMCAaHUE UCKOTIAEMBIX OCTATKOB APEBHHUX
OpraHU3MOBY
30 HauanbHbie 3Tansl opraHuyecKoit 1
SBOJIIOLUHU
31 DBOJIIOIMS 3YKApUOT 1
OCHOBHBIE 3TaIbl 3BOTIOLUN
39 PacTUTETHFHOTO MHPA. 1 0.5
IIpakTnuyeckasapadora Nel
«M3ydenune ocobeHHOCTEN
CTPOEHMS pPACTEHUN Pa3HBIX OTACIIOBY»
33 OCHOBHBIE ATaIIbl BOIIOIUN JKHBOTHOTO 1
MHUpa
34 OBouronus )KkUBOTHBIX. [IpakTHYeckast 1 0.5




padora Ne2 «3yueHue
0COOEHHOCTEH CTPOCHHS
MTO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe %u3HU Ha 3emiie 1o 3paM U 1
nepuoaam
36 MaccoBbie BEIMUPAaHHUST — YKOJIOTUIECKHE 1
KPHU3HUCHI TIPOIILIIOTO
37 CoBpeMeHHbI 3KOJIOTHYECKUI KpU3HC, €ro 1
0COOEHHOCTH
38 CoBpeMeHHast CUCTeMa OPTraHHYECKOTO 1
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUIECKUE TPYIIITHI 1
OpraHu3MOB
Tewma 5. IIpoucxoxaeHue yenoBeka — antponoreHes (10 gyacon)
40 AHTPOTIONIOTHS — HayKa O YEJIOBEKE 1
41 PasButue npeacrasiaeHuit o 1
IIPOUCXOKICHNH YeI0BEKa
Mecto uenoBeka B CUCTEME
OpPraHU4YecKOro MUpa.
42 JladopaTopHasipadora Ne6 1 0.5
«3yuenune ocobeHHOCTEMH
CTPOEHHS CKeJleTa YeJIOBEKa, CBSI3aHHbIX C
IPSIMOXO0KJICHHEM
43 JIBrKyIye cuibl aHTPOIIOreHe3a 1
44 CooTHolIeHne OUOJIOTHYECKUX U 1
COLIMANIBHBIX (JAKTOPOB B aHTPOTIOT€HE3e
45 OcHOBHBIE CTaIUU aHTPOIIOTEHE3A 1
46 [TaneoreneTnka 1 najeoreHOMHIKA 1
47 OBOJIIOLMUS COBPEMEHHOIO YEJIOBEKA 1
48 Yenoseueckue pacsl. IlpakTuyeckas 1 0.5




padora Ne3 «3yueHue
9KOJIOTHYECKUXaJanTauun
YeJIOBEKA»

49 Mex IUCIUIITTMHAPHBIE METOIbI 1

AHTPOIIOJIOTUH

Tema 6. Dxoorus — HayKa O B3BAUMOOTHOIICHUAX OPraHn3MOB U HAJJIOPraHU3MCHHBIX CUCTEM C OKPYKaArOIIC

i cpenoii (3 yaca)

50 3aposkIeHne ¥ Pa3BUTHE KOJIOTHU 1
Mertompl sxosoruu. JlabopaTopHas padora

51 Ne 7 «M3ydeHne METOI0B IKOJIOTUYECKHUX 1 0.5
HUCCIIEI0OBAHUID)

52 3HaueHne YKOJOTHUSCKUX 3HAHUH TSI 1
9eoBeKa

Tema 7. Opranusmel U cpena oouTanus (9 4yacon)

53 DKxoJyiorudeckue GakTopbl 1

Abuotndeckue daxktopsl. CBET Kak
9KOJIOTHUECKU PaKTop.
JlaGoparopHasipaGora Ne8
«BbIsIBIICHUE TPUCTIOCOOJICHHIA

54

OpPraHMu3MoOB K BJIMSIHHIO CBETA»

Aobuotnueckue paktopsl. Temmneparypa
KaK 3KOJOTHYeCcKuil paktop.

55 JlabopaTopHasi padora Ne9 «BrisiBicHME 1 0.5
MPUCTIOCOOICHHUI OPraHU3MOB K BIUSTHUIO
TEMIIepaTyphb»

AbuoTtnueckue pakropsl. Bi1axkHOCTB Kak
sKkoJsiorndeckuit paxtop. Jlaboparopuas
padora NelO «AHaTomMuveckue
0COOEHHOCTH PAaCTeHUH U3 pa3HbIX MECT
oOUTaHUSD

56

57 Cpenbl oOuTaHNs OPraHU3MOB 1

58 Bbuonornyeckue puTMsl 1




59 XKuznennsie GopMbI OpraHu3MOB 1
60 buoTtnueckue hakTops 1
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA
61 JUISl CYIIECTBOBAHMS OPraHU3MOB B CPEJIE 1

oOuTaHus
Tema 8. Dkosorus BUI0OB U OMyJsiui (9 yacoB)
62 DKOJIOTHYECKHE XapaKTEPUCTUKU
TTOTTYJISIITIHN 1
OCHOBHBIE TIOKA3aTENN TOMYJISINN:
63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJH TOTYJIISIIIH:
64 POXKIIAEMOCTh, PUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTpAIAN
65 DKoJIOTHYECKasi CTPYKTYpa MO YJISIIHI 1
66 JluHaMuKa MOMYJISIIIUU U €€ PeryIisius 1
67 KpuBsie pocTa YHCICHHOCTH MOMYJISIINH. 1
KpuBbie BEDKUBAHHS
DKoJIoTHYeCcKast HUIIA BUJIA.
68 JlabopaTopHasi pa6oTa Nell 1 0.5
«[IpucriocoOieHust ceMsiH pacTeHU K
pacceeHuIo
69 Bupa kak cucrema nonynsiuui 1
70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN 1

KHUBOTHBIX

Tema 9. Dxonorus cooOriecTB. DKOIOTHYECKHE cucTeMbI (12 gacoB)

71

Coo0r111ecTBO OpraHU3MOB — OHOIIEHO3

1

72

DKocucTemMa Kak OTKpbITad CUCTEMA

1




KpyroBopoT BelecTB ¥ NOTOK SHEPTHUHU B

73
IKOCUCTEME

74 OcHOBHBIE MTOKA3aTEIN YKOCUCTEMBI

75 DKOJIOTUYECKHUE TUPAMMU/IbI

76 W3meneHus cooOIECTB — CYKIIECCUU

77 [TpupoaHbIe 3KOCUCTEMBI. IKOCHCTEMBI
03ep U pPeK. DKOCUCTEMbI MOPEl U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHCTEMBI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCHUCTEMBI

80 VYpboskocucremsl. [IpakTnyeckas padora 05
Ne4 «M3ydeHue u onMcaHue '
ypOOIKOCUCTEMBI
3akoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICCTBHI OPraHN3MOB B
JKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, HOMYISIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

Tema 10. buochepa — rmodanpHas s3kocrucreMa (6 4acoB)

83 buocdepa — obmerranerapaas 000J09Ka
3emun

84 Yuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BeriecTs u
OMOTE€OXMMHUYECKHUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OUOMBI CYIIN




88

YcroitunBocTh 6uocheps

Tema 11. YenoBek u okpy»karomast cpena (6 4acon)

89 DKOJIOTUYECKHE KPU3UCHI M MX TIPUIHHEI

90 BosneticTBue yenoseka Ha 6uochepy

01 AHTpOIIOr€HHOE BO3JICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIM MUP

92 OxpaHa mpupoabI

03 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEJIOBEUCCTBA U TIPUPO,IBI
PanmoHaibHOE IPUPOIOTIONBE30BAHUE H

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emin

95 O6o06menue mo TeMe « MUKPOIBOJTIOIHUS U
€€ pe3ynbTaThD)

96 O6o06mmenue mo Teme «MakpodIBOIIOIUS U
€€ pe3ynbTaThD)

97 O6o6menue mo teme «IIporcxoxaeHue u
pa3BUTHE KHU3HHU HA 3eMIIC

08 Oo6o06menue no Teme «IIpoucxoxacHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o006meHHe 110 TeMe «IKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSX OPTraHU3MOB)

100 O6061eHne 1o TeMe «OpraHu3Msl U cpesa
oOUTaHUS

101 O06006111eHNE TTO TEME «DKOJIOTUS BUIOB U
MOIYJILIAI

102 O606menne no Teme «buocdepa —

rio0abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5




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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noja penakuueit [laceunuka B.B., AkiiionepHoe o01iecTBo
«3narensctBo «IIpocBeienune»

* buonorus, 11 knacce/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; noj penaxiuei [Taceunuka B.B., AkiinonepHoe o0111ecTBO
«3narensctBo «lIpocBemienune»

* buosnorus. buonornueckue cucteMsl u mporieccol, 10 kinacc/ Tepemon A.B.,
ITerpocora P.A., O01iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCThIO «O1]
MHEMO3HNHA»

* buosnorus. buonornueckue cucteMsl u mporiecchl, 11 kimace/ Tepemon A.B.,
[lerpocosa P.A., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MO1]
MHEMO3HNHA»

* buosnorus. O6mas 6uonorus, 10 krace/ 3axapos B.b., MamonTtoB C.I'.,
Conun H.U., 3axapora E.T.; mox penakmueii 3axaposa B.b., O6miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AkiImoHepHOE 0OIIECTBO
«3narensctBo «lIpocemenue»

* bruosnorus. O6uras 6uonorus, 11 kmacce/ 3axapos B.b., MamonTtoB C.I'.,
Conun H.W., 3axaposa E.T.; nox penakiueit 3axapona B.b., O6miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AkiimoHepHoe 00IIeCTBO

«M3parenscTBO «IIpocBeieHre



METOIUYECKHUE MATEPHAJIBI UIA YYUTEJA

[Iporpamma: [Iporpamma no Guonoruu st 0011e00pa3oBaTeIbHBIX KO
(cOopuuk buonorus. Pabouune nporpammsl. [lpenMernas nuHust yueOHUKOB
«JIunus xuzam». 10—11 knaccesl: yued. nocobue aiig 001eoopa3oBaTebHbIX.
opranuzanuii: 6a3oBsiii ypoBeHs / B. B. [laceunuk, I'. I'. IlIBenos, T. M.

Edumosa. — M. : IIpocsenienue

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MUHTEPHET

1.JIaGopatopHsIii mpakTukyM buosorus 6-11 knacce (yueOHOE IEKTPOHHOE
uznanue), Pecnyonukanckuii MmynbTuMeua 1eHTp Mocksa. Pecniybnukanckuit

MYyJIbTUMEANA [IEHTP

2.9nextponHas oubnuoreka. [IpocBemenne. MynbruMmeauitHoe yaeOHOe

nocooue M Ilpoceemenne MEJINA

3.Dinoc-ieHTp quctannuonHoro oopaszosanus WWW. Km. ru /education

4. bonpmras sanukinoneaus Kupumna u Medoaus (31ekTpoHHOE yaeOHOE

W3aHUE)


http://www/

5. Anpeca caittoB B IHTEpHETE

http://edu.1c.ru

WWW.SOM.SI0.ru

eIMHas KoJuTeKius nudpoBeIX 00pa3oBaTebHBIX pecypcos: http://school-

collection.edu.ru/.

www.bio.lseptember. ru — I'azera «buonorus» «IlepBoe ceHTIOPs»;

WWW.nature.ru - Hay4Hble HOBOCTU OMOJIOTHY;

www.herba.msu.ru - 6otanuueckuii ceppep MI'Y;

WWW.MNr.gov.ru - caifT ¢ rocyapcTBeHHON nHbopmanret MunncrepcTaa

MPUPOAHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buonorudeckas KapTHHA MHPA.


http://edu.1c.ru/
http://www.som.sio.ru/
http://school-/
http://www.bio.1september/
http://www.nature.ru/
http://www.herba.msu.ru/
http://www.mnr.gov.ru/
http://www.nrc.edu.ru/est/r4/
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