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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 @eaepaunny,
OI'OC COO, Konuenuuu mnpenojnaBaHusi ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MMOJI0KEHUH (penepanbHON paboyeit mporpaMMbl BOCITUTAHUS.

VYuebOnblii npeamer «buonorus» yrinyonéHHoro ypoBus mzydenus (10-11
KJIACChI) SIBJSIETCS OJIHMM M3 KOMIIOHEHTOB MpeaMeTHoil 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, CBA3AaHHBIX C MpoQopUEHTalreld OOy4YalolUXCsi U CTUMYJIUPOBAHHEM
MHTEepeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HAaHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, ICUXOIOTUEN, CHOPTOM UITM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebHomy mnpeamery "buonorus" ma€r mpeacraBieHHE O
HeNMu M 3ajadax u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYpHpOBaHHE TIO pa3feiaM W TemaMm, pachpelielieHue 1o Kjaccawm,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3yUYEHHUS Y4eOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTo Ipoliecca,
BO3pAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme 1o Ouojoruu
peanu3oBaH MPUHIMI TPEEMCTBEHHOCTH C HW3y4eHHEM OMOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Oyiarogapss 4YeMy TMPOCMaTPHUBACTCS
HAIPABJIICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OWOJIOTHUYECKHX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEACTaBICHUN O 310pOBOM 00pa3e XU3HH, Ha
BOCIIMTaHHE OEpeKHOT0 OTHOLICHWS K OKpYyXalolieW npupogHoil cpene. B
nporpamme Mo OHOJIOTUY TAaK)Ke MOKa3aHbl BO3MOKHOCTH Y4EOHOTO IpeaMeTa
«buonoruss» B peamuzamuu  TpedoBanuiit PI'OC COO Kk mIAHUPYEMBIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM OOyYEeHHsS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHON  JESATEIbHOCTU
O0y4arouMxcs IO OCBOCHHUIO COJEpKaHUS OHOJIOTMUECKOTo OOpa3oBaHMs Ha
YPOBHE CpeHero 00I1ero 0opa3oBaHusl.

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



pacmivpeHre U yriyojieHne 3HaHWil oOydarouiuxcs O KMBOM MPHUPOJE, 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
Ouosiorueckoro  oOpa3oBaHUsT B By3aX W OpraHU3alUsaX  CpPEIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU  HU3YYEHUH  OO0yYaroUuMuUcCs
COOTBETCTBYIOIIMX CUCTEMATHYECKHX DPA3AEIOB OMOJOTMU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMS TMOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YriayOneHbl OHOJOTMYECKHE 3HAHMS O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusX, OpraHM3MeE YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OUOJOTMYECKUX 3HaHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMH OOYYAIOMIMMHCS TMPU H3YyYEHUU
bu3nku, XuMuu, reorpaduu 1 MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o y4yeOHOMY mpeamery "buomorus" oTpaxaer
CUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIA TMMOAXOABl K M3YYCHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE JJIS KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, IBOJIIOIIMH OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEeHHUs OHOJIOTMYECKOro pa3HooOpa3usi minaHeTsl. Tak, B 10 kiacce
U3YYarOTCS. OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTHH, SMOPHOJOTUU U
OMONIOTUN PA3BUTUS, TEHETUKU U CEJICKIUHU, OMOTEXHOJIOTMH W CHHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHMUS OOydarmmuxcs 1o OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kiacce u3y4aroTcs 3BONIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH M yueHHe 0 bnocdepe.

VYyeOubiii mpeamer  «buomormsi»  mpuszBaH  00ecleYUTh  OCBOEHUE
o0yJarouMMucs: OMOJIOTHYECKUX TEOPUH M 3aKOHOB, UAEH, MPUHILIUIIOB U MPaBHIL,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOCHHH, MHOTO00pa3MH M OCOOEHHOCTAX KJIETKH, OPTraHu3Ma, MOMYJISIIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
HCCJIEI0BAHUSX B OMOJIOTUH, MPUKIAAHBIX ACHEKTaX OMOJOTMYECKUX 3HaHUU. Jlis
pa3BUTHS M NOAJEpKAHMS HHTEepeca oOydaromuxcs K OWOJIOTMH Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO MaTepHaja B COAECPNKAHUU MPOTrPaMMBI
Mo OMOJOTHM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHUS U Pa3BUTHUSA
TOW WM HMHOM oOjacTh OMONOTHH, BKIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEUIINX OMOJIOTMYECKUX U IKOJIOTHYECKUX MPOOIIEM.



Lens n3yuenus: yueoHOro npeamera «bruonorus» 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
npoecCUOHaNbHON NIESITeIbHOCTH, CBSI3AHHOM C OWOJOrMed, WIh K BBIOOpY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTikenne 1enW W3ydeHHWs ydeOHoro mpemmera «buomorus» Ha
yray0aEHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYArOIIMMUCS CUCTEMbI OHMOJIOTMUECKMX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NIpPaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTCCTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOSHUHU, MHOTOOOpa3uu M OCOOCHHOCTSAX OHMOJOTHYCCKUX CHUCTEM (KJICTKA,
OpraHu3M, MOMYJISIIKs, BU, OMOTreoIeHo3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
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, MOJICTMPOBAHHUE);

OBJIaJICHWE OOYYaIOUIUMHUCS  YMEHHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; IMOJIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBAThH CBSI3b MEKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-)KOHOMHUYECKHMMU U  SKOJOTUYECKUMHU
npoOiieMaMu 4YeOBEYeCTBa; OLICEHUBATh TMOCICACTBUS CBOCH NEATENBHOCTH IO
OTHOIICHUIO K OKPY)KAIoIIeH MpUPOIHON cpene, COOCTBEHHOMY 3lI0pPOBBIO H
3MI0POBBIO  OKPY)KAIOIIWX  JIIOJICH; OOOCHOBBIBAaTH W COOJIONATH  MEPHI
npouakTUK WHGEKIIMOHHBIX 3a00J€BaHUl, TIPaBWIa MOBEJICHUS B MPHUPOAC H
oOecrieueHus OE30MaCHOCTH COOCTBEHHOM JKMU3HENEATCILHOCTH B UPE3BBIYAHBIX
CUTyallUsiX TMPUPOJHOTO M TEXHOTEHHOIO0  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYAONINXCS MHTEIUICKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITHUSIMH W COBPEMEHHBIMHU
WCCJICIOBAHUSIMU B OHOJIOTHH, pPENIaeMBbIMH €I0 TpoOJIeMaMHu, METOJOJIOTHEH
OMOJIOTUYECKOTO UCCJICIOBaHMSI, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHUM, PEIICHHs] OMOIOTHYECKUX 3a7a4, MOJCIUPOBAHUS OHUOIOTHISCKIX
00BEKTOB U MPOLIECCOB;



BOCTIMTAHUE Y OOYUYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K )KHBOW MPHUPOJIE B
IIEJIOM U K OTIEIBHBIM €€ 00BbEeKTaM U SBICHUAM; (POPMHpPOBAHHE IKOJIOTUIECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEed KyJNbTypbl TOBEIEHUS B  MPHUPOJE;
WHTETPAIlUN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OO0yJarOmMMHCA  KOMIIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONIB30BaHUN (COOIOIEHNE TMpaBUJl TOBEICHHUS B NPUPOJE, OXPaHBI
BUJIOB, 9KOCUCTEM, OuOchephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI U 3I0POBBS
OKpYyXXarommux Jojel (cobmogeHuss Mep npoduiakTUKU — 3a00JeBaHUM,
oOecrniedueHre OE30MACHOCTH IKU3HEACITCIbHOCTH B UPE3BBIUANHBIX CHTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUs
OMOJIOTUYCCKUX 3HAHWW U YMEHUH B TIOBCEIHCBHOM JKU3HM;

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

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpelHero obiiero odpazoBanusi, coctarisieT 204 vaca: B 10 xiracce — 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(PUKH €ro COJAEp:KaHHUsS W HAIPaBICHHOCTH 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 YYEOHO-HCCIIENOBATEIILCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENEseTCs y4uTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Copnepxanue MpOrpamMMbl, BBIJICIIECHHOE 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.
OyHAaMEHTaJbHbIC, NPUKIAJHBIE M TOUCKOBBIE HAY4YHbIE 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. JlapBuH,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. TlaBnos, . 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 YHOPSIAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

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

N3yuyenue xuBbIX cucteM. MeTonsl Ouonormueckor Hayku. Habmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanu3. [lonsaTre o0 3aBUCUMON U
HE3aBUCUMOW TmiepeMeHHOW. [lnaHmpoBanme »skcnepumenta. lloctaHoBka wu
npoBepka rumnote3. HyneBas runore3a. [lonarue BBIOOPKH M €€ HOCTOBEPHOCTD.
Pa3bpoc B Ouomormueckux maHHBIX. OIEHKa JOCTOBEPHOCTH IOITYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXXeHUsT pe3yJIbTaTOB JKcrepuMmeHrta. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpl u  cxembl: «OCHOBHBIE TPU3HAKK KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa KMBOW MaTepuu», «YPOBHH OpraHU3alUu KUBOU
npupoib», «CTpoeHHE >KUBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOro opranu3Mmay, «buoreoneHo3», «buochepa», «Meroas
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-QyHKIMOHANbHAS e€IuMHULA >kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJOTHMU:  MHKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METOJl MEYEHBIX aToOMOB, AU(GdepeHInaTbHOE
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmvix
K1emok. DNEeKTpOHHasi MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

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

O6opynoBaHue: CBETOBOW MHKPOCKOIN, 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 €€ posb Kak pacTBOpPUTENs, PEarcHTa, y4acTHE B CTPYKTYpPUPOBaHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BelllecTBa KJIETKH, WX OHOJIOrudecKas
poJsib. 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 GpyHKIMH YIIIE€BOJIOB.

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

CtpykTypHas OGuoisiorusi: OMOXMMHUYECKHUE U OMOPU3NYECKHE HCCIEIOBAHUS
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, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KHBOM IPHUPOIE».

Tabnmuuer u cxembl: «llepuonnyeckas Tabmuia XMMUYECKUX DIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemectBa B coctaBe Oopranu3zMoB», «CTpoeHHe
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 mpokapuotudeckas. 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 BTOPUYHBIN
akTuBHbIM TpaHcnopt). [lomynponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuboB.

[utomna3zma. Luto3one. [{uTtockener. J[Buxkenue nuroruia3mMbl. OpraHouibl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMAbl KJIETKU: HHAOIIa3MaTH4YecKas CeTb
(BIIC), anmapat I'onbaxu, JU30COMBI, WX CTpoeHHWE M (PyHKuuH. B3aumMocBssb
OJIHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHe TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpaenenus odeaxos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
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. Momopnvie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, 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 BkimtoueHus. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JdemoHcTpanumn



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

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

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

JlaGopatopnass pabGora «l3yueHwe CTpo€HHS KJIETOK PpPa3JIUYHBIX
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. OOMeH BellleCTB U NMpeBpallieHUe IHEPTUM B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboyim3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIM W TeTepOTPO(HBIA. YdYacTHe KHUCIOpOJa B OOMEHHBIX
nmpoiieccax. JHepreTuueckoe obecrieueHue KieTku: TmpeBpamieHue ATD B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIH XapakTep peaKIWid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. benku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
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:
HUTPUPUIIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTepUH, 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 OpraHu3MBl. Orarbl DHEPreTUYECKOTO oOMeHa.
IToaroToBuTeNbHBIN ATaIl. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TITFOKO3HI.

buonornueckoe okucieHUe, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okuciaeHus. [{uknmudyeckue peaknun. OKUCIUTEIBHOE
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  KATAIUTUYECKONM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEepe aMIIa3bl WIHM KaTalasbl)y.

JlabopaTopHass paGora «I3yueHue (HEpMEHTATUBHOIO paCIICIIICHUS
MEPOKCHUIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pa6ora «CpaBHeHHE TIpollecCOB  (OTOCHMHTE3a W
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 nHpopManuu. ['enHeTnueckuit

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

TPAHCKPUIINHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

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

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. Opranuzanus reHoma y
OPOKAapUOT U 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy NIpoKapuoT. ['mmoresa
onepona (®. XKako6, XK. MaHo). MonexynsapHnvie mexanuzmvl IKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsiys oOMEHHBIX
MpoLeccoB B kineTke. KineTouHsiil romeocTas.

Bupycel — Hekierounbie GOpMBI )KU3HU U 00NHUraTHbie napa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JIHK-cooeporcawux  supycos, PHK-cooepacawux eupycos, baxmepuogpazos.
Obpamuas mpaunckpunyus, peeepmasa, uHmezpasd.

BupycHble 3a00neBanus 4yenoBeka, »KMBOTHBIX, pacteHuid. CIIN, COVID-
19, conmanbHBIC U MEIUITUHCKUE TTPOOIEMBL.

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. Konbuos, 1. . BanOBCKMIA.

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 TMpolleccoB, MpoTekalmux B uHTepdase. IloaroroBka KiIeTKH K
nenenuto.  I[lpecunretnyeckuid  (MOCTMUTOTHUYECKHI),  CHUHTETHYECKUM U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — perumkanwms. IIpunnunsr penmumkanuu JJHK:
KOMIUIEMEHTApHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm perumkauuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TenoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUIUIOMJHBIA ¢
rariouAHbeld  Habopsl  XpoMocoMm. ['oMonoruunbie  xpoMocombl. [lonoBbie
XpPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a M NPOUCXOASALIME B HHUX
npouecchl. Tunsl MuTo3a. KaprokuHes M LMTOKMHE3. brHonornueckoe 3HauYCHHE
MHUTO3a.

Perynmsauuss muroTHueckoro nukia KieTku. [Iporpammupyemasi kieTodHas
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: CBETOBOW MUKPOCKOII, MUKpoIpenapaTsl: «MHUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «M3yyeHne  XpoMoOCOM Ha  TOTOBBIX
MHKpOIIPENapaTax».

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

Tema 9. CTpoenue u pyHKINH 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 equHoe nenoe. ['omeocras.

Tkanum pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3zoBaTeibHad,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOCHHS,
(YHKUIUH U pacronoKeHus: TKAaHEW B OpraHax pacTeHH.

TkaHu XUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: ANUTENINATIbHAs,
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. DYyHKIIUU OPraHOB U CUCTEM OPraHOB.

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

JIBrokeHrne  opraHu3moB.  J[BMJKEHUE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, XKTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pPaCTCHHI:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOTIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI M UX padoTa.

[Ilutanne opranusmoB. lloryomeHne BOABI, YIVIEKMCIONO Trasa H
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsMU. [IuTtanue XKUBOTHBIX. BHyTpuIlOn0CTHOE U
BHYTPUKJIIETOYHOE NuIIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
NUIIEeBApUTEILHOrO TpakTta. [lumesapurensHble xene3bl. [lumeBaputenbpHast
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [Ipixanue pacteHuit. [[pixanue sxuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KiIeTKU. KoxHoe apixanue. JpIxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHass cucTeMa uesioBeka. MeXaHu3M BEHTWILIUMM JIETKUX Yy NOTUL U
MIIeKONHUTatONMX. Perynsnus apixanus. JprxateabHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHUu3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
TpaHcropT BemeCTB y JKMBOTHBIX. KpoOBeHOCHass cucrema U €€ Oprassbl.
KpoBenocnast cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpalieHus. IBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKHBOTHBIX. PaboTta
cepaua u €€ perymisanus.

Brigenenne y opranusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyoiau. Oprasbl BblaeneHus. DPunbTpanus,
CeKpelMsi U 00paTHOE BCAChIBAHUE KAaK MEXaHW3MbI PaOdOThl OPraHOB BBIICICHMUS.
CBs3b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIJICIIUTEIBHON cCUCTeMaMHU. Beienenue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpa3oBaHHE MOYH Yy YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa y MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHON U XUMUYECKON 3a1IUThl. DUTOHIIUIBIL.

3anmmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NIPOU3BOJHBIE.
3ammura opraHusma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KileTo4yHbId U
IYMOpPAJIbHBIH UMMYHUTET. BpoxkaéHHbIA W OpUOOPETEHHBIN crHenupuIecKui
UMMyHHUTET. Teopusi KjIoHalbHO-cesneKTUBHOro ummynutera (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpoXkIEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte W perymsiuus y  OpraHu3moB. Pasapaxumocts Yy
OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. PazgpakuMocTb W peryiadamus y
pacteHuil. PocToBbie BelllecTBa U UX 3HAUYCHUE.

HepBuas cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIOIMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KHUBOTHBIX. Pediekc u
pednexropHas nyra. be3ycioBHble 1 yCIOBHBIE pe(dIEKCHI.

['ymopasibHas peryssaius U SHIOKPUHHAS CUCTEMA >KMBOTHBIX U 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 cucrteMbl», «CTpoeHHe CTEOIIS,
«CTpoeHHe JHCTOBOM IJIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJIET YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI1ieuHast CHUCTEMA,
«BpigenutenbHas cucteMa», «OHIOKpUHHAsA cucrema», «CTpOEHHE MBIIIIbI»,
«IMMyHHUTETY, «KH1meuHonoa0CTHRIE, «CxeMa  TNWUTaHUA  PaACTECHHII»,
«KpoBEHOCHBIE CHCTEMBI [O3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE THUJIPBIY,
«Ctpoenue mianapum», «BHyTpeHHee cTpoeHue n0xaeBoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema  jsarymkm», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBras  cucrema  nruny», «HepBHas — cucrema
MIekonuraromux», « HeppHas cucrema uenosekay, «Pediekcy.



O6GopynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIPENapaThl OJHOKICTOUHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJUJICKIIUU
HAaCEKOMBIX, WIJIOKOXKHMX, UBbIE SK3EMIUISIPbl KOMHATHBIX pacTeHUi, repdapuu
pacTeHUl pa3HbBIX OTHAENIOB, BIAXHbIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBeKa,
0o0opy1I0BaHUE sl AEMOHCTPAIIMU TOYBEHHOT'O U BO3IYIITHOTO MUTAHUS PaCTCHUH,
pacuierieHus KpaxMaia u 0elKoB oA AercTBrueM (GepMeHTOB, 000pydOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOW EMKOCTH JETKUX, MEXaHU3MAa
JbIXaTeIbHBIX JBUKEHUM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGopaTropHasi padora «3yueHue TKaHeU )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue OpraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OpraHu3MOB: Oecrolioe (BKJIFOYasi BETeTaTHUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHHUS:  MOYKOBAaHUE,  CIOPYJISIuS,
dbparmenTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonmoBbie KieTkH, WM rametbl. Meio3. Craguu
Mmeiosa. [loBenenne xpomocoM B Menose. KpoccuHrosep. bronorunyeckuii CMuICi
Melo3a W TOJIOBOro Iporecca. Meilo3 M ero Mecto B >KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pazButue. ['amerorenes y skuBOTHBIX. 110J10BBIE KENE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUs — 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 MpuUpoJe. Tumbl pocTta XKUBOTHBIX. DakTOpHI
PETYJISIIUU POCTA )KUBOTHBIX U YesoBeka. CTaguu mocTaMOpUOHAIBHOTO Pa3BUTHUSA
y ’KUBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoseka. 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. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeryJsiuyd OHTOI€HE3a Y PACTEHUIN U KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHoe paszmHOXkeHUE», «Tumbsl Oecnosoro
pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMUJAOMOHAIbD», «Pa3MHOXKEHHE HBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocombl», «I'amerorenes», «CTpoeHHe
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsamoe u
HEmpsiIMoe pas3BuTue», «Pa3BuTue Maiickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butue mArymku», «/[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTCHHII»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTel», <«COKU3HEHHBIM 1UKI MXa», <OKW3HEHHBIM  LUKI
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 KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHEe OpraHoB pa3MHOMKEHHUS BBICIINX
PaCTEHUI.

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

Hctopust cTaHOBIEHUS U pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneduenko, 0. A. ®mmmuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHITUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMHHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEePO3UT0Ta, YUCTAs JIMHUS, TUOPUJIBI, TEHOTHUIT, (PEHOTHII.



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

JdemoHcTpanumn

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

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

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 paclIeluieHUusT NPU3HAKOB. L{UTONOrnyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI raMeT.

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

JHuruOpuaHoe ckpempanue. TpeTuil 3akoH MeHaens: — 3aK0H HE3aBUCHUMOTO
HAcJeJOBaHUs  IPU3HAKOB. [{uTosmoruueckue OCHOBBI  JUTHOPHUTHOTO
CKpEILIMBAaHUS.

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

I'eneTuka nona. XpoMOCOMHBIM MEXaHU3M ONPENEIICHHS 110J1a. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U reTepOoraMeTHBIM T0J. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enotun kak neaocTHas cucrema. [InernoTponus — MHOKECTBEHHOE JIEHCTBHUE
reHa. MHOXECTBEHHbIM ayuienu3M. B3anMonencTBUE HEaUIENbHBIX TI'E€HOB.
KommiementapHocts. Onucras. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPAa3BUTHsS PACTCHUM, XMWBOTHBIX M YEJIOBEKa, a
Takoke (DU3MOJIOTHUECKUX TMPOIECCOB, TMOBEACHHUS W KOTHUTHBHBIX (DYHKITHIA.
['eneTnueckre MeXaHW3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3UH — MHKpPOOHOM». ['€HETHYEeCKHE AacheKThl KOHTPOJS H
M3MEHEHHS HACJICICTBEHHON NH(OPMAITH B TIOKOJIEHUAX KIECTOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «IlepBeiii 1 BTOpo# 3aKkoHB MeHaens», « Tpetuii 3akoH
Mengens», «AHanmu3upymrolee ckpemuBanuey, «HemonHoe aTOMHUHUPOBaHHEY,
«CUeryieHHOe HacJeOoBaHUWE MPU3HAKOB Yy Apo3ouibly, «['eHeTnka moJay,



«Kapuotun uenoseka», «Kapuotun gpozoduisy, «Kapuotunm NOTHIBD,
«MHOXECTBEHHBIN alIeIM3M», « B3auMo1eiCTBHE TCHOB.

O6opynoBaHue: MoOJEIb JJisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUST M paCHICIUICHUsS MPU3HAKOB, MOJENIb IS
JEMOHCTpAallMd 3aKOHAa HE3aBUCMMOIO HACJIEJOBaHMUS NPU3HAKOB, MOJEIb JJIs
JNEMOHCTpAllMd CLETUIEHHOTO HacCJEJOBaHUS MMPU3HAKOB, CBETOBOW MHKPOCKOI,
MUKporipenapart: «J[po3odumar.

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

IlpakTuueckass  padora  «l3yuenue  pe3ynbTaTOB  JTUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PHIBDY.

Tema 13. 3akoHOMepHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMNAa W cpeAbl npu  (HOpMUpPOBAHMM (PEHOTHIIA.
N3MenunBOCTh Npu3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Buasl
M3MCHUYMBOCTH: HEHACJICICTBECHHAS 1 HACIICICTBCHHAS.

MoaudukaniioHHass HW3MEHYUBOCTh. Poyib  cpenbl B (OpMHUPOBAHUU
MoAUGUKAITMOHHONW M3MEeHYMBOCTH. HopMa peakiuu mpu3Haka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIMOHHOM
W3MEHYMBOCTH.

I'eHoTunuueckass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bupl 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.

MyTanroHHass W3MEHYMBOCTh. BHIbBl MyTaluil: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE UM  HHAYUMPOBAHHbIE MyTauuu. SaepHeie u
uToIia3MaTuyeckue Myrtanuu. CoMaTudeckue W MOJoBble MyTaluu. [IpuynHbI
BO3HUKHOBECHUsS MyTauud. MyTareHpl W WX BIUSHUE HA OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TIpoIecca. 3aKOH TOMOJIOTHUYECKHUX 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.

Tabmumper w  cxembl:  «Buapl  u3mMeHumBOCTHY», «MoauduKalmoOHHAS
W3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTndeckue 3a00eBaHNs YeI0BEKay», «BUIbI MyTauiiy.



O6opynoBaHue: XKUBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (pororpadun) )KMBOTHBIX 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'eneTnka yes10BeKa

Kapuotun uyenoBeka. MexayHapoaHas NporpaMma HCCIEAOBAaHHUS T€HOMA
yejaoBeKa.  MeToabl  M3YyYeHMSI TE€HETHMKM  YEJIOBEKa: TIEeHEaJOTHMYECKHi,
OJIN3HEIIOBBIN, IIUTOTCHETUYECKUM, MONYJISAIIMOHHO-CTATUCTUYCCKUM,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe OmpeAeICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS YellOBeKa. | eHHbIE U XPOMOCOMHBIC
O0one3HH uyesnoBeka. bone3HW ¢ HacIeACTBEHHOW MpeApacroioKEeHHOCTHIO.
3HaueHUE MEIMIIMHCKONW TeHETUKHU B MPEIOTBPANICHUH U JICYCHUU TCHETHYECKUX
3a00J7eBaHUi YelloBeKa. MeIUKO-TeHeTUUeCKOe KOHCYIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [IoHATHE «T€HETUYECKOTo Ipy3a». DTHUYECKUE ACHEKThl MCCJICIOBAaHUM B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TMOBBIINIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3nUecKOMy U XMMUYECKOMY 3arps3HEHUIO OKpYyKaole 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 CeleKUus. 3apoKICHHE CENEKIUU U JOMECTUKAIUU.
VYuenue H. WM. BaBunoBa o IleHTpax mNOpoUCXOXKAEHUS KW MHOTrooOpazus
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3MaHUM COPTOB PACTEHHH WU IOPOJ
#xuBOTHbIX. CopT, TmMOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX pAIOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BaBumioBa, ero 3HaueHue 1
CEJICKITMOHHOU PabOTHI.

Metoasl ceneKuoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
WHAUBUIYaIbHBIM. OTansl KOMOMHAIIMOHHOMN CCJICKIIUU. HcnsiTanne
MpOU3BOJUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTUIY C IOMOUIBIO OIIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP MO TEHOTHITY ¢ moMoIbio aHamm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOM  paOoTHhl.
PannannoHHBIN 1 XUMHUYECKMN MyTareHe3 Kak UCTOYHHK MYTallMH y KYJIbTYPHBIX



dbopm opranuzmoB. Hcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 11 moigyyeHust uCX0qHOro MaTepuaa Juisk CEIEKIUHU.

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOEe  ckpemniuBaHue, wiau  uHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. I'etrepo3nc M ero mnpuyuHbl. Mcnonb3oBaHue
rerepo3uca B ceiekuuu. OtmanénHas rubpuauzaunus. llpeoponenue Oecrutoaus
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 YnpasieHue
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. bopinoyr, /I. K. bensies.

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 PACTEHUN U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHrue METOA0B CEJICKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBUBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHUKEHMS CEJIEKIIMM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaToOpuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusi 1 CUHTETHYECKAsI OMOJIOTH Sl

OOBEKThI, MCTIOJb3yeMble B OMOTEXHOJIOTMH, — KIETOYHBIE U TKaHEBHIE
KYJbTYpBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpanuumonHas
OMOTEeXHONOTHA:  XJIeOOMeUeHrne, TMOTyYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOAeNe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOUOJIOTHUECKUX
TexHosiorui. [Ipon3BoIcTBO O€Ka, AMUHOKUCIOT M BUTAMHUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEYAIOIIUECs B IPUPOie OMOCUHTETUYECKUE MY TH.



Knerounas unxkeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTEHUN U
KUBOTHBIX. KpuobGanku. Comaruyeckas ruOpuau3anuss M COMATHYECKH
sMOpuorene3. Mcmonb3oBaHUE TaIOWI0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKNOHANLHBIX anmumel. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKoHCTpyKuHs
AUIEKIETOK U KIIOHUPOBAHUE XKHUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonoeuu  0300poénenus, KYIbMUUpPOBaHuUs u MUKDOKIIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNGEHHBIX KVIbMYP.

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 MPOOIeMbl TEHHON HH)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 miig  pa3paboTKu
(yHIaMEHTaTbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMpHHTUHra U ckad@oaguHra
JUISL PELICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIUHEI.

Co3naHne BEKTOPHBIX BakKIMH C LENbl0 OoOecrneuyeHus: KOMOMHUPOBAaHHOM
3amuThl OT Bo3Oynuteneid OPBU, ycTaHOBiIeHHE MOJEKYJISPHBIX MEXaHU3MOB
¢ynkumnonupoBanuss PHK-comepxamux BUpycOB, 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 «IlosyyeHre MOJTOUYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHosoruss — BakHEHIIas MPOW3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

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

OpomonmonHas Teopuss Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aestenabHocTh Y. J[apBuHa.

JIBr>KyIIMe cuibl 3BoJironuu BuaoB no Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, ©Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBINA OTOOD).



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

JdemoHcTpanuun

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, 9. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonnein, . 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
mapmipyra nyremectBust Y. apsuna», «Haxoaku Y. JlapBunay, «®opmbl 60pHOBI
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 3JeMEHTapHas eAUHUIA 3BOMIOIUU. COBPEMEHHBIE METOMBI
OIICHKM T€HETUYECKOrO pPa3HOoOOpa3us W CTPYKTypbl Tomyisiui. M3meHeHue
reHopoHa TOMYJSIMKA KaK »JIIEMEHTAPHOE OHBOJIIOIIMOHHOE SIBJIEHUE. 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 ), OMOJIOTHYeCKast (PEIPOTYKTUBHAS).

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

[IpucnocoOIEeHHOCTh  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIOIUU.
Bo3HukHOBEeHHWE  TPHUCTIOCOOJIEHWA y  OpraHu3mMoB.  ApoMop(do3bl u
uauoananrtanuu. [Ipumepsl mpucmocobieHuit y opraHu3MoB: MOP(hOIOTHIECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  TMOBeAeHYeCKHe.  OTHOCHTEIBHOCTh
MPUCIIOCOOJIECHHOCTH OPTaHU3MOB.

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



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOuIU3aIu,
rubpuanzanus). JmmTenbsHOCTh SBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl popMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hs.

Ponp 3BONIOLIMOHHOM OMoOJOrMM B pa3pabOTKE HAYYHBIX  METO/OB
coxpaHeHHsi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s5ieB. MexaHu3Mbl GOPMUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CHOCOOBI
O0pBLObI C HE.

JdemoHcTpanumn

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

Tabmuupl 1 cxembl: «MyTalMoOHHAsT M3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBiIeHUs 3akoHa Xapau—BalinOepray, «JBuxyiue
CWJIBl HBOJIIOIMMNY, «IJKOJOTHYECKas M30JALMs MOMYNSIUA ceBaHCKON (openny,
«l'eorpadmyeckass UM30MSAIUS  JTUCTBEHHMIIBI CHOUPCKOM U JIMCTBEHHUIIBI
naypckoi», «IlomynsiroHHbIE BOJIHBI YUCICHHOCTH XUIIHUKOB U KepTB», «Cxema
JIEHUCTBUSL €CTECTBEHHOTO o0TO0O0pa», «DopMbl OOpHOBI 32 CYIIECTBOBaHHUE,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexaatomias OKpacka KUBOTHBIX),
«Dusnonoruyeckue aaantauun», <«lIpucnocoOleHHOCT, OpraHu3MOB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buaa», «Bunel-nBoitHukn», «CTpyKTypa BUIAa B
npupoae», «CrocoObl BugooOpa3oBanusy, «l eorpaduueckoe BHUI000pa30BaHUE
TpEX BHUIOB JaHABIIIEH», «IKOJIOTMYECKOEe BUA000pa30BaHUE BUJIOB CHUHUIDY,
«lTonurmonasl pacteHnit», «KamycTHO-peaedHbIN THOPUITY.

O6opynoBanue: repbapun pacTeHU, KOJJIEKIIUA HACEKOMBIX, dy4esa NTHUI] 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  u3ydeHHs  MakpolsBosrouuu. llaseoHTONMIOrMUYECKHE  METOAbI
u3ydyeHus oHBomouuu. llepexogubsie ¢GopMbl U (UIOTCHETUYECKUE  PSIBI
OpraHU3MOB.

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



OMOPHOJIOTUYECKHE M CPaBHUTEIBHO-MOP(HOIOTHUECKHE 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'omonoruunbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (DUIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOLIUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl GyHKYU.
HeobOpatumocTs »BomtonMK. AnantuBHas paauainus. HepaBHOMEPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DWIOTEHETUUECKUN PSJT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduts»,  «CeMeHHBIC
NarnopoTHUKWY», «buoreorpadguyeckue 30HBI 3emiuny, «/lpelid KOHTHHEHTOBY,
«Penmukthl»y, «HawanpHble CcTaguu 5SMOPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHMYHBIE W aHAJOTHYHBIC OpraHbl», «PyIuMeEHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpbI YeJOBeKa W IIMMMaH3e», «l JaBHbIE
HaIPaBJICHUS 3BOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIOLIUN.

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

Tema 4. IIpouncxoxxaenne U pasBuTHE )KU3HHU HA 3emiie

Hayunbple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrepMusi. /JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAllMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOBEpKeHUE onbiTamu .
Penu, JI. Cianmnannanu, JI. Ilactepa. IIpouncxoxaeHre >xu3Hu U acTpOOHOJIOTHS.

OcHOBHbIE 3Tanbl HEOPraHU4YECKOU 3BOJIIOLIUY. [Inanerapnas
(reosioruyeckasi) 2BOJIOIUA. XHUMHUYECKas dBOJIOIUA. AOHUOTEHHBIM CHHTE3
opraHuyeckux BemecTts U3 Heopranudeckux. Ombir C. Mwmmepa u I'. IOpu.
OO6pazoBanne moauMepoB U3 MoHOMepoB. KoamepBathHas rumote3a A. 1.
OmnapuHa, runoresa nepsuyHoro OynboHa [[x. XonaeiHa, reHeTHUeCKas TUIIOTE3a
I'. Ménnepa. Pubo3umber (T. Uek) m rumoresa «vupa PHK» VY. T'mnbepra.
dopmupoBaHre MEMOPAH ¥ BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopuss 3emun u meronsl €€ wusydyeHus. VckomaeMble OpraHUYECKHUE
octatku. ['eoxpoHosoruss u e€ wMeronsl. OTHOCHUTENbHAsT U aOCOJIOTHAas
reoXpoHoJiorus. ['eoXpoHoorruecKas mKana: 30Hbl, 3pbl, IEPUOJIbI, FTTOXH.



HavanpHble 3Tanbl OpraHMyeckor OdBOMOLMU. llosBiaeHHE W HIBOJIOLUSA
MEPBBIX KJIETOK. DBOMIOLUS MeTaboiau3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTIEHKH KaK aHajor MEepBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U DyKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CuMOMOreHes3). IBOIIOIUOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxoxkaeHue MHOTOKJIETOYHBIX OPraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLMUA BbICHIUX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacrenud Ha cymy. llosBiieHHME CHOpPOBBIX pPacTeHUd U
3aBoeBaHHe HUMHU cymu. CeMmMeHHble pacTeHus. [IpoHCXOXkIeHUE LBETKOBBIX
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. [IporcxoxaeHne MIEKOMUTAIOMIUX |
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
reoJIOTMYeCKUX 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. [IpoGrema coxpanenus: 6mopazHooOpasus Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHM4ecKkoro Mmupa. [IpuHUUIBI KiaccUpUKAIIH
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE 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  HBOMIOUUM»,  «['€OXpOHOJIOTHYEcKas  IIKajiay,
«HayvanbHble 3Tanbl OpraHUYECKoO 3BoOOIUNY, «Cxema o0pa3oBaHUsl IYKApUOT
nyTéM cumoOuoreHesa», «Cuctema XuBOM Tpupoab», «CTpoeHUE BUPYCAY,
«Apomopdo3sl  pactenuit»y, «PuHHOPUTHY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHoOroknerounbsie Bogopocianm», «Mxwm», «llanmopotHukm», «l ol0OCEMEHHBIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSL KUBOTHOIO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocTeitmmey, «KuilleuHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHoruey, «PEIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lltuney», «Miekonuraromme», «Pa3BuTue XKu3HU B
apXxeuckou spey», «Pa3ButHe XKU3HU B MPOTEPO3OUCKON dpey, «Pa3Butue KU3HU B
MAJIE030UCKOU dpe», «Pa3zBuTHE )KU3HU B ME3030MCKOU 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 Ja0oparopHass padora «MojaenupoBaHUE  ONBITOB
Munnepa—tOpu mo u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHECHUN B
nepBUYHON aTMOchepe».

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

IIpakTuueckass padora «/3ydeHue O0COOCHHOCTEH CTPOCHUSI PACTCHHUI
Pa3HBIX OTJIEJIOBY.

IIpakTnueckas 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 ((DakTophl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COITMAbHBIE.
CooTHorieHre OMOTOTHYECKUX M COITUATBHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaUM aHTpOINOreHe3a. PaHHWE ueIoBEeKOOOpa3HbIE O0OE3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TTOHTHUIBI — O0IIKE MPEAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPENKHU JroJieid. YenoBeK yMelnblid, epBbIe
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 XOJIOAHOTO 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.

Yenoseueckue pacel. IloHatue o pace. boisbimime pacsl: €BporeonaHas
(eBpasmiickasi),  aBcTpajo-HerpoujHas  (PKBaTOpUaJbHAs),  MOHIOJIOWTHAS
(a3maTcko-amepuKaHckas). BpemMs um myTH pacceieHus 4YelloBeKa IO IJIaHEeTe.
EnunctBo  dyenoBeuecknx pac. HayyHad  HECOCTOSATENbHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBEKa K pPa3HbIM YCIOBHUSIM OKPYXKaIOIIEH Cpebl.
Bnusinue reorpaduueckoid cpeapl U Apeiida TeHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEeTOBEKa.

MexauciuuIuinHapHble  MeToAsl B (u3nyeckod  (OMOIOTrHYECKOi)
AHTPOIIOJIOTHHM.  OBOJIOLMOHHAS  @HTPOMNOJIOTMS W MHaJCOAHTPOIIOIOTHs
YEJIOBEUYECKUX MOMYJALUi. broconuanbHble MCCIEIOBAHUS MNPUPOABI YEIOBEKA.
HccnenoBanue K03BOTIONUHA OMOIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuun

IToprpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckun, M. M. I'epacumos.

Tabnuuel u cxeMbl: «MeTobl aHTPONOIOTUMY, «[ 0JOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeleT 4YeloBeKa M CKEJeT IIHMITaH3e,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI AaHTPONIOTEHE3a», « DBOJIIOLUOHHOE
IpEBO  4eJoBEKa», «ABcTpajonuTek», «UYenoBek  ymenslity, «Yenosek
npsAMOXOIAIniy, «JleHncoBckuii uenoBek» «Heannepranbups», «KpoMaHbOHUBIY,
«IIpenku yenoBekay, «ITalbl 3BOJIIOIUN YETOBEKA», «Packl uemoBeKay.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, TPEeIMETOB MaTepuaIbHOMN
KyJIbTYphl ~TPENKOB 4YeJNOBEKa, penpoaykiuu (pororpadum) KapTUH C
MU]OJIOTHYECKUMH M OHOJICHCKUMH CIOKETaMHM TIPOUCXOXKIACHHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMMAEMBIX OCTATKOB YEIOBEKA, CKEJIET YeI0BEeKa, MOJIEINb
yeperna 4YeJOBEKa W Yeperna IIMMIIaH3€, MOJENIb KHUCTH 4YeJIOBE€Ka U KHUCTH
IMMIIaH3€, MOJEINIA 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 dKoJjoruu B Tpynax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amauu
sKosoruu. CBs3b SKOJIOTMH C IPYTUMHU HayKaMH.



Mertonbl 3konoruu. IloneBble HaOMOAEHHS. DKCIEPUMEHTHl B HKOJIOTHU:
NpUpoAHbIE W JilabopartopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPHHT
OKpY’Karolel Cpe/ibl: JIOKAIbHBIN, pETHOHATBHBIN U T100AIbHBIM.

3Ha4YeHUE OKOJOTMYECKMX 3HAHUW JUIA  YEJIOBEKa. ODKOJIOTUYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M yenoBedyecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJOTHUECKON IPAMOTHOCTH HACEIECHUSI.

JdemoHcTpanumn

[Toptpets: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkens, 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 aeictBus. Kinaccudukamms
HKOJIOTMYECKUX (HaKTOpPOB: abUOTHUECKUE, OMOTUYECKUE, aHTpororeHHbie. Oo1mme
3aKOHOMEPHOCTH JEHCTBUSL 3Kojoruueckux ¢akropos. [Ipasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢aktopel. CBeT Kak »dKojormdyeckuit Qaxrtop. [elicTtBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa HA OPraHU3Mbl. JKOJOTHYECKHUE TPYIIIbI
pacTeHHd M JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHUrHanbHas pojb CBETa.
DoTonepruoanu3M.

Temmneparypa kak skosorudeckwii (akrop. JledicTBue TemIepaTypsl Ha
opraHu3Mbl. [ToMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skonoruyeckuit ¢daktop. IlpucmocobneHus pacTeHHil K
noJep>)kaHuio BogHOro Oananca. Knaccudukanus pacTeHHIl MO OTHOIICHHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K M3BMEHEHUIO BOAHOTO PEKUMA.

Cpenpsl oOWTaHUS OpPTraHW3MOB: BOJHAs, HA3€MHO-BO3MIYIITHAs, MOYBEHHAas,
ryOMHHAas  TOATIOYBEHHAs,  BHyTpUOpraHusMeHHas.  DU3MKO-XUMHUYECKHE
0cOOEHHOCTH cpen obuTaHus opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpelax.

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

XKuznennole Qopmer opranm3moB. [loHsiTHe o0 JKU3HEHHOW opme.
XKusznennsie (OpMbI pacTeHH: AEPEBbS, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE



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

buornueckue (hakTopBhI. Buner  Ouotmyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIHAYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koonepawusi,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjieOHu4YecTBO). Hetpoduueckue
B3auMojielcTBUsL  (Tommueckue,  Qopuueckue, (Dabpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJECUCTBUM ISl CYIIECTBOBAHUS OPraHU3MOB B CpeJe
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemoHcTpanumn

Tabmumbpl U cxembl: «Ikoyiorudeckre (akTopel», «CBETOBOM CIEKTPY»,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC J>XUBOTHBICY», «DU3HOJOTHUYECKUE aJalTallu
KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHu3MOBY», «buooruuecKkue pUTMBDY,
«Kuznennsie  Qopmbl  pacteHuit», <«OKuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHusy, «XunHudectBo», «llapasutusm», «KoHkypenmus», «CumMOno3y,
«KommeHncanuzmy.

O6GopynoBanue: repOapuu pacTEHUW M IKUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIMSHUIO DPA3JIUYHBIX OKOJOTHYECKUX (AKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIVBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUICKIIUU TETUIONIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, dydella MTUIl U 3Bepeil, repbapun
pacTeHuil, OTHOCSIMXCA K rurpoduraM, kcepoduram, me3oputaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMHA >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repOapu M KOJUICKIIMM PpACTEHUW U SKUBOTHBIX, OOJIQJaIoOlUX YepTaMH
PUCTIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKWU3HM, repdapuud u
KOJUIGKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi paGora «BpIABICHHE NPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHasi pabGora «BBIBICHHE MPUCIIOCOOJICHUN 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 monmynAuuu U €€ peryianusa. bHOoTUYecKU IMOTEeHIMal IOIYJIALUU.
MoaenupoBaHue TMHAMHUKA TONYJsiUUU. KpuBble pocTa YUCIAEHHOCTH MOMYJISLINY.
KpuBbie BbDKMBaHMS. Perynsiiusi 4YUCICHHOCTH MOMYJSLUNA: poib (PaKToOpoB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUAOB (T- U
K-ctparerun).

[TonsiTue 00 skoyiorMyeckod Huile Buaa. Mecroobutanue. MHoromepHas
MoJzieNb 3Kojorndyeckon Humm Jk.M. XatumHcona. Pa3mepbl 3KONOTMYECKOU
Huid. [loreHunanbHasa U peanu3oBaHHAS HUIIIM.

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

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpalMil >KMBOTHBIX. buosiornueckue
WHBa3UM YY>KEPOJIHBIX BUOB.

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.

Oo6opynoBanue: repOapuu pacTeHU, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTtopHass  padora  «lIpucrmocobneHuss ceMsH  pacTeHUH K
PacCENICHUIO.

Tema 9. DkoJiorus cood1IeCTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa 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. [1ouBbI M Wbl B 3k0ocucTeMax. KpyroBopor BEIIECTB U MOTOK SHEPIUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeNW d3KocucTeMbl. buomacca u  mpoayKuus.
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 ypOoskocucteMm. [opomckas
braopa u dayna. CunaHTpomuzamusi ropojckoil dayHbl. buomornueckoe u
X0341CTBEHHOE 3HAYCHHE arpPOIKOCHUCTEM H YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aMMOJACHCTBHIA OPraHU3MOB B
aKkocuctemax. Ponb kackaonoco 3ghghexkma u 6u006-30upuxamopos (Kinouesvix
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUM U BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIUN U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmeus 3aepASHEHU 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  OMoOnEeHO3a»,  «DKocuctema

IIMPOKOJIUCTBEHHOIO JIecay, «DKOCUCTEMA XBOMHOrO Jieca», «DyHKIHMOHAJIbHbIE
IPYIIBl OPraHU3MOB B 3KOocuUcTeMe», «KpyroBopoT BelIecTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIHASA, AETPUTHAS)», «IKOJIOTHUYECKAs TUPAMUIA YHCEID»,
«IKoyoruYecKasl nupamuga OMoMacchl», «IKOJIOTHYECKass MUpamMuaa SHEPrUn»,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIeHHE Jieca TOCIe
noxkapa», «JKOocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IMOTOK
SHEPTUU B arporeHo3e», «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Yydelia MTUIl U
3Bepeii, repbapuu KyJIbTYypPHBIX U TIUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
AKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onucanue ypOO3KOCUCTEMBI.

JlaGopaTtopnas paGora «l3ydyenne pa3zHOOOpa3us MEJNKUX TTOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX SKOCHUCTEMAX).

JKCKypcusi «DKCKypCcUs B TUIHYHBIA OWoreoneHo3 (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. Pa3ButHe npencraBieHuit o ouochepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uocdeps! u e€ cocras. XKupoe
BEILIECTBO OUOC(Eephl U ero (PyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OHOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTreoXMMHYECKHe LUKIbI (yriepoaa, a3oTa). PATMUYHOCTE siBIEHUN
B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonatune o Ouome. OCHOBHBIE OHOMBI CYIIU:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U ITMPOKOJIUCTBEHHBIE JIeca, CTEIU, CABaAHHBI,
MyCTBIHKU, TPOTTMYECKUE JIECa, BLICOKOTOPhs. KiuMar, pacTUTENBHBIN U KUBOTHBIN
MUp OMOMOB CYUIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnuuel u cxemsl: «['eochepsr 3emman», «KpyroBopoT azora B Mpupojie»,
«KpyroBopot yriepoga B mnpupone», «KpyroBopoT KHCIOpOAa B TMPUPOIEH,
«KpyroBopot Boabl B mpupoze», «OcHOBHbIE OMOMBbI cymmny, «KinuMaruueckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemannabiii gecy», «IIUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBannay, «IlycTeiaa», « Tponrueckuii necy.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. HestoBek M OKpy:Kawias cpeaa

OKOJIOTUYECKUE KPHU3UChl M HMX MpUYMHBL. BosnelicTBue uenoBeka Ha
ouocepy. 3arpsizHeHHEe BO3IYIIHOW cpenbl. OxpaHa BO3dyxa. 3arpsi3HEHUE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune moussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M >KMBOTHOTO MHpa. OCHOBHBIC TPHUHIIMIBI OXpaHbl MPUPOJIBI.
Kpacubie xnHuru. Ocobo oxpansembie mpupoansie Ttepputopuu (OOIIT).
Boranndeckue canbl ¥ 300J10THYECKUE TAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA M IPUPOJIBIL.
PanponansHOE  NMpPUPONONOJIB30BAHUE W COXpPAaHEHUE  OMOJOTMYECKOIO
pasHooOpasuss 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHUCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €TO BEPOATHBIC MOCIEIACTBHS.

Pa3BuTnHe METOJOB MOHUTOPUHTA pa3BUTHUS OIMACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuvle uUccied08aHus nepexooa K pecypcocbepecaioujeil u
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcuwi.
Hayuonanonvie ungopmayuonnvie cucmemsi, obecneuusarouwjue O00CmMyn K
ungopmayuu no cocmosHUuO 0moenbHblx 6uodos u sxocucmem. OcHogul



IKopeaburumayuy dKocucmem U cnocob6o8 00pvbObl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHvIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupl u  cxembl:  «3arps3HeHHEe  aTMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBwlid  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY», «MoOaeNn ynpaBIsieMOro MUpay.
O6opynoBanue: ¢dororpaguu OxpaHsSeMbIX pacTeHHH 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 TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuUMHCsl TMPOrpaMM  CpeHEro 0OIIero oO0pa3oBaHMs: JUYHOCTHBIE,
MeETanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpPaMMBbI IO OUOJIOTUH
BBIZICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHNE O0YYaIOIMMUCS POCCUICKON
IPAXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOONpPEACNICHUIO, 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 OCBOCHHS MPOTPAMMBI 110 OMOJIOTHH JOCTUTAKOTCS
B EIUMHCTBE YYEOHOM H BOCTHMTATEIBHOW JCATEILHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBUIAMH M HOpPMaMU
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
TpaIuIUsIM MHOTOHallMOHAILHOTO Hapoaa Poccuiickon depepanuu, Npupoae u
OKPY’KAIOIIEH CpeLE.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mpenamera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOILIECCE peaM3allMd OCHOBHBIX HAINpaBICHUHN
BOCIIUTATENILHOM JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UIIUN 00YUAIOMErocs KaKk 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, PEUICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1au, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENITh COOCTBEHHYIO TO3MIHUI0 [0 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JACHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, T[IO3HABATEJIBHBIX U MCCJIEAOBATEIbCKUX 3a]a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOMN JAEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

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

LIECHHOCTHOE OTHOLICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJIBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, 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 H 3ammuTte (OTedyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HAHHE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 U TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOWYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3JAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaIuusIMHi Hapoa0B Poccuu;

4) 3cTeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHUIA;

MMOHUMAaHHE 3MOLMOHAIBHOTO BO3JACUCTBHUSI KUBOU MPUPOJBI U €€ HEHHOCTH;



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

5) ¢usnyeckoro BocnuTAHHS, (POPMHUPOBAHHMS KYJIbTYPbI 310POBbSI H
IMOIMOHATIBLHOTO 0JIATOTIOy M

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe30macHOTro olpasza KU3HU
(3mopoBo€  mUTaHUE, COONIIOJIGHME TUTMEHMYECKMX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIN pEXUM 3aHATUM U OTIbIXa, peryysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOILICHHS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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

OCO3HAHUE TMOCIEICTBUN W HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS:

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

BBITIOJIHSITh TAKYIO JICSITEIbHOCTD;

UHTEPEC K pa3inyHbIM cepaM MpodhecCUOHATBHOU NeSATeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

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

7) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCIEICTBUMA TSt
OKPY’KAIOIIEH CPEIBI;

OCO3HAaHHE TJI00aJBPHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM W MyTel ux
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble TMPU HW3YYEeHUH OUOIOTHHU
3HaHWSI W YMEHUS TpU pEHIeHUH TMpoO0JeM, CBA3aHHBIX C PpPalMOHATBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HAIMPaBJICHHBIX HA COXpPAaHEHHE PABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocHCTEeM, Orocdepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, TMPUHOCIIIUX BpPEd  OKPYXKarolen
MPUPOJIHON cpejlie, YMEHHUE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJIOTMYECKUE
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
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NMEATCTLHOCTH dKOJIOTHUICCKOU
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTE
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B MOJUKYJIHTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWOJIOTMU KaKk HayKd, OCO3HaHUsA e poiiu B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKpY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA M
oOmecTBa, B IMO3HAHMHM MPHUPOIAHBIX 3aKOHOMEPHOCTECH W pEHICHUU MpodieM
COXpaHECHUS MPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU IS COBPEMEHHOM ITMBHIIM3AIUN:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JIaHUE TEPCIICKTUBHBIX
OMOTEXHOJOTUM, CIMOCOOHBIX  pellaThb PEeCcypCHble  MpPOOJIeMbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJIa U3 II00aJbHBIX IKOJIOTHYECKUX MPoOIieM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TIpaMOTHOCTH OOydJarouuxcs, GopMupyemMoit
IpU U3y4YeHUU OMOJIOTUH;

MOHMMAaHHUE 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 OOOCHOBAHHBIE 3aKIIIOUCHHS HAa OCHOBE HAYYHBIX (DAKTOB H
MMEIOIIUXCS JAHHBIX C IENIbI0 TIOYYEHHUS TOCTOBEPHBIX BHIBOJIOB,;

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

OCO3HAHHME IIEHHOCTH HAYYHOW JEATETbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO W UCCIIE0BATENBCKYIO ACSTEIHHOCTh HHANBUIYAIBHO U B TPYIITIC;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUI0 U
caM000pa3oBaHWI0, K aKTUBHOMY IIOJYyYCHHIO HOBBIX 3HAHMA 1O OHWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeMeTHbIE pe3yibTaThl OCBOEHHS ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHHUS MHUPOBO33PEHUSI OOYHAIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKarolue
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa W cHneuupuKy METOJO0B IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, SBICHHE, IPOLECC,
CUCTeMa, Hay4yHbIM (pakT, MPUHUUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCJeOBaHue,  HAOJIOJEHUE, U3MEpPEHUEe,  HKCIEPUMEHT U Ipyrue);
YHUBEpCAJIbHbIE Yy4eOHble JeWcTBUsS (MMO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIETEHUMH OO0y4aloluXxcs; CIOCOOHOCTD
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 oOydaromerocss OyayT chOpMUPOBaHBI  IO3HABATEIbHbBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHS, KOMMYHHUKATHBHBIC YHHUBEPCAIbHBIC yUeOHbIC
JEHUCTBHS, PETYISTUBHBIC YHUBEpPCAJbHBIC Y4YeOHBbIE JEHUCTBHUS, COBMECTHAs
JESITEIIBHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMBI  CPEIHETO OOIIETro
00pa3oBaHUs TOJDKHBI OTPaKaTh:

OBiaanenune YHHBepPCAJIbHBIMH yueOHbIMH NMO3HABATEJbHBIMH
NEeHCTBUSAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEILHO  (popMynmupoOBaTP M aKTyaIM3UpOBaTh  IPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHUHM 3HAHWU MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIEHHS ), PAaCKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTH UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MIOHSITHAMH);

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

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUN
YKUBOW IIPUPOJIBI,

CTPOHUTH JIOTHUECKHWE pPacCyXJeHUS (MHAYKTUBHBIC, IEAyKTHUBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PaCcCMaTPHUBACMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC CpeacTBa JUIST IIpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3ydYaeMbIX OMOJOTHYECKHUX OOBEKTaX, a



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

pa3palathiBaTh IUJIAH pELICHUs] MPOOJIEMbl ¢ YYETOM aHaiu3a UMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

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

UCIIOJIb30BaTh Pa3IUYHBbIC BHUIBI JICSITCIBHOCTH [0 TOJYYECHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIPETAlMM, NPEeoOpa3OBaHUI0O M NPUMCHCHUIO B YYEeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHCH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

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

BBISIBIIATH TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3aiady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJC pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, POTHO3HPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsIM, OIICHWBATh NPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISITH LIEJICHATIPABICHHBIN TTOUCK MEPEHOCA CPENICTB M CITOCOOOB
JEHCTBUS B TPO(PECCHOHATBEHYIO CPENY;

YMETh IEPEHOCUTD 3HAHUS B MIO3HABATEIBHYIO U MIPAKTUYECKYIO 00IacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTAaTh HOBBIE UJCH, MPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JUTEparype, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



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

(GbOopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoit uHGOpMaILU, HEOOXOIUMOMN sl BBITIOJIHEHUS! YU4E€OHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIL30BAHKUS HH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTUMaJIbHYI  (GopMy  mpeacTaBieHUS
Oounonornyeckoit mHpopmaruu (CXeMmbl, TpaduKu, AUarpaMMbl, TaOJUIBI, 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;

BJaJCTh ~ HABBIKAMH  PACIO3HABaHWUsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENLHO BBINIOJHEHUS TIpejiaraeMoun
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
JAaJiora Uiu JUCKYCCUHN );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3MMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

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

2) cOBMeCTHAs 1eSITeIbHOCTh:

MOHUMATh W HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHIYyTHHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUHN Y4eOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JIEUCTBHA C y4E€TOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOW  JIEATEIIBHOCTH, OpraHU30BBIBaTH U
KOOPJUHUPOBATh JEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBJIATH IUIAH JIEMCTBUM,
pacupenensaTh poid € Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXIaThb pPe3yJbTaThl
COBMECTHOU paboThI;

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

Ipe/IaraTb HOBBIE TIPOEKThI, OLEHHUBATh HIEU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalLUSX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMHY 1eliCTBUAMMU:

1) camoopraHnu3anusi:

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

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

CaMOCTOSITEJIbHO OCYLIECTBIISATh IO3HABATENIBHYIO JESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTebHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJIbHO  COCTABJISITH IUIAH  pEIIeHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

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

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHOM  pediekcud Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIeKCHH Al OLEHKU CUTYyalllu, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaTh PUCKM M CBOCBPEMEHHO NPUHUMATh DPEIIEHUSA MO HUX
CHWKEHUIO;



IIPUHUMATh MOTHBBI M apryMEHTBl JPYIMX I@PU aHaJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHATHE celOs M IPyTruX:

MPUHUMATh ce0sl, MTOHUMAasl CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX [PH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIbTATbBI

[IpeqmeTHble pe3yabTaThl OCBOEHHUS COJEpKaHUs Y4YeOHOro mpeamera
«buonoruss» Ha yrIyOJEHHOM ypOBHE OPUEHTHPOBAHBI Ha oOOecleueHue
npodunpbHoro  oOydeHus  oOyvarommxcss  Ouonormn. OHM  BKJIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHMSI, YMEHUS U CTIOCOOBI JEHCTBUH TIO
OCBOCHUIO, UHTEPIIPETAIIMK U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTU T10
MOJIYYECHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PAa3JIMYHBIX YUYCOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI TI0
rojiaMm U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorusi» B 10
KJlacce IOMKHBI OTPaXKaTh:

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

BJIAJICHUEe CHUCTEMOH OHOJOTMYECKUX 3HAHWUW, KOTopas  BKIIIOYACT:
OCHOBOIIOJIAraloNMe OWOJIOTHYECKUE TEPMUHBI M TOHATHS (PKM3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTb, POCT U Pa3BUTUE), OMOJIOTMYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa, xpomocomMHasi Teopust
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBunoBa — o wneHrpax
MHOTOOOpa3usi U TPOUCXOXKIACHUS  KyJIbTYPHBIX  PAcCTCHHi),  3aKOHBI
(emmHOOOpa3Wsi MOTOMKOB TMEPBOTO TMOKOJICHHSI, PACIICTUICHHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss [. MeHzens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basunoga), MIPUHLIATIBL
(KOMIIJIEMEHTAPHOCTH);

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



YMEHUE BBIIECTATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CHUCTEM
OpPTaHOB pAacTEHUIl, J>XMBOTHBIX, 4YEIIOBEKa, MPOIECCOB IKUIHEACITEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEIOBEKAa, OMOJOTHYECKUX
MPOLIECCOB: 0OMEHa BeulecTB (MeTaboIM3M), MPEBPAILEHUS dHEPIUH, OpOKEHUs,
aBTOTPO(GHOTO U IreTepoTPOPHOro TUIMOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, Melo03a, TaMeToTreHe3a, dMOpHOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHIWBUAYaJbHOTO  PAa3BUTHUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3MCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOHWIAaMHU KIETKH U WX
(GYHKIUSAMHA, CTPOCHHEM KJICTOK pa3HBIX TKaHEW M WX QYHKIUIMH, MEXIY
OpraHaMd W CHCTEMaMH OpPTaHOB Y pACTCHHH, >XUBOTHBIX W 4YENOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IIUKJIA ¥ KU3HEHHBIX IIUKIOB OPraHHU3MOB,
dTalmlaMu ASMOPHUOHATLHOTO PAa3BUTHS, TEHOTHIIOM W (DEHOTHIIOM, (EHOTHUIIOM H
(dakTopamMu cpeapl OOUTaAHUS;

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

YMEHHE MCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEIbCTBA POJACTBA OPTaHU3MOB pPa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrHYeCKre 3aa4, BHIABIATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIIEAYEMbIMU OMOIOTUYECKUMHU MPOIIECCAMU U SIBJICHUSIMU, JeJIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOTHATH JA0OpAaTOpPHBIE M IMPAKTUYECKHE PabOThI, COOIIOIATH
paBuia pu padbore ¢ yaeOHBIM 1 JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bI, IMPOBEPSITh WX OKCIEPUMEHTAIbLHBIMU
cpeactBamu, GOpMyIupys LeJdb HCCIEIOBaHMS, AaHAIU3UPOBATh IMOJIYYEHHbIE
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 OLIEHWBAaTh JTUYECKUE AaCIEeKThl COBPEMEHHBIX HCCJIEIOBAaHUI B
obmactu  Ouomormu ¥ MEOUIUHBI  (KJIOHUPOBAaHUE,  HUCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HAIMPABICHHOEC W3MEHEHHE T'€HOMa W CO3/IaHHE TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyaymiedt mnpodeccuoHalbHOM
JEeSATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBa, MULIEBOM MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro  00pa3oBaHMs B OpPraHM3alUsX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro 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
OPUPOIONONIH30BAHUSA, U B (DOPMUPOBAHUM LIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIAJIETh CHUCTEMOM OHMOJIOTMYECKUX 3HAaHMM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIOJATaoInX OUOJIOTHYECKUX
TEPMUHOB M TOHATHH (BHJ, JKOCUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKass TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsx W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHdYeckoro paBHoBecus JIk. Xapau u B. BaiinGepra,
3apojsimieBoro cxonacra K. M. bapa), npaBuna (Munmmyma HO. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), TUnore3bl (rumote3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BJIAQJETh  OCHOBHBIMH  METOJAMH  HAy4HOrO  ITO3HAHMS,
UCIIOJIb3YEMbIMHU B OUOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOMIOJACHHE, SKCIEPUMEHT), CIocOo0aMU BBHISBICHUS WU
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJACIATh CYIIECTBEHHbIE NPU3HAKUA: BHIOB, OHUOIr€OLIEHO30B,
AKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, IBIKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOIO u CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI 3BOJIONUK HA TeHOMOH/I MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejlie OOUTaHUs, YepeAOBaHUsI HANpaBiICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXKAY MpOLIECCAMU 3BOJIIOIUH,
JIBIKYIIUMU CUJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMHU Pa3JIUYHBIX 3KOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMUTENIbHbIE  TIPU3HAKU  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K cpelie 00MTaHUsI, A0MOTUUECKUX M OMOTHYECKUX



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

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsI JOKA3aTENbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U Cpelbl OOUTAaHUS, SAUHCTBA
YEeNIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBI M YEIIOBEUECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3aa91, BBISBIATh TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJOTHICCKUMH TPOIIECCAMU U SBIICHUSMH, JIIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHHH ITOJTYYEHHBIX PE3YJIBTATOB;

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

YMCHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh HX OKCICPUMCHTAIBHBIMU
cpenctBamu, GOpPMYyIUPYs Ielb HCCICNOBAaHUS, AHAIM3HPOBATH MOJyYECHHBIC
PE3yJIBTATHI U JCNIaTh BHIBOIBL;

yMEHHE Y4YacTBOBAaTh B Y4YEOHO-MCCIIENOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATh  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(EepEeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HH, YEIIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0aX MpeNOoTBpAIlCHUS
r100aJbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOP Oyayied mnpodeccrnoHaIbHON
JESITENHHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUM, BETEPUHAPHUU, CEIIbCKOTO XO3MiCTBa, MHIEBON
POMBIIJIEHHOCTH, YIAyONsATh TO3HABATENbHBIM WHTEPEC, HANMpaBICHHBIN Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U TMPOJOHKCHUE
OMoJIOrMYecKoro oOpa3oBaHUs B OpraHU3AIUSIX CPEIHETO Mpo(ecCHOHATBLHOTO U
BBICIIIET'0 0Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabublie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThl padoTsbI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YUCHUE
3 Buonorus kietku 0.5
4 XuMHYecKast OpraHu3aIusl KISTKN 10
5 CrpoeHue 1 pyHKUINU KIETKU 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas unpopmarus u 9 05
peannzanus e€ B KJICTKE
8 JKU3HEHHBIN IUKIT KIIETKA 6 1
9 Ctpoenue u pyHKIIUU OpraHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPTaHU3MOB 8 15
1 I'eneTuka — HayKka O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUMUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buoTtexHonorust U CUHTETUYECKasT OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME

102

13




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apoKIeHNE U Pa3BUTHE IBOTIOIIMOHHBIX 4
MPEeACTABICHUI B OMOJIOTUN
Muxkpo3Botonus 1 €€ pe3ynbTaThbl 14 2
MaxposBostonus 1 €€ pe3ylbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHMU3MOB M HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Mebl ¥ cpefia OOUTaHUs 15
DKOJIOTHS BUJOB U MTOMYJISIIANA 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanpHas skocucTeMa
11 UenoBek U OKpyxaromias cpea
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie u3yyeHHus | oOpa3oBaTeibHbIE
padoThI padoTsl pecypest
1 Buostorus kak KOMITJIEKCHAsI HayKa B KaK 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBble cucTeMbl U KX CBOMCTBA 1
YpoBHEBas OpraHU3aIus )KUBBIX CUCTEM
4 HcTopust OTKPBITHS M U3YYCHHS KIIETKH. 1
Knerounas teopus
MeTo 161 MOJEKYIISIPHOM U KJIIETOYHOU
ounonoruun. [IpakTrueckas padota
5 «3yueHne MeTo0B KJIETOYHOM OHOJIOTUI 1 05
(xpomatorpadus, anexTpodopes, '
muddepennnanbHOe HEHTPUPYTrUpOBAHHUE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MunepanbHbI€ BEIIECTBa KJIETKU, UX 1
Ouonoruyeckas poJib
OpraHuyeckue BeliecTBa KIeTKU — OeJKH.
3 JlaGopatopHas pabota «OOHapyx)eHHe 1 05
0€JIKOB C MOMOIIBIO KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, kaccudukanus 1 GyHKIUN 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Opranuyeckue BEIIeCcTBa KJIETKU —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJOT, BbIJICJIEHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOB

13 Crpoenue u pynkuuu AT®. JIpyrue
Hykieozunrpudocdarer (HTD)

14 CexBenuponanue JTHK. Metoapl
TeHOMHUKH, TPAHCKPUTITOMUKH, TIPOTCOMUKH

15 MeTompl CTPYKTYpPHO# OMOTIOTHH

16 Tuner knetok. [IpokapuoTrdeckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «/3ydyeHnue cBOCTB 0.5
KJIETOUHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [Ipaktnueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTIa3Mbl B PACTUTEIbHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, TacTu bl JlabopaTopHas 05
pabota «/ccnenoBanue mia3Moamn3a u '
JIeTINIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GpyHKIMHU apa




23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIICTOK
aykapuoT. Jlaboparopnas pabota
«M3ydeHne CTpOEHUs KIETOK Pa3IM4HbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJabopaTopHast pabora
«M3ydeHune KaTaTuTHIeCKON aKTHBHOCTH
(hepMeHTOB (Ha MpuUMepe aMuIa3bl UK
KaTaJias3bl)»

25

depMEeHTAaTUBHBIN XapaKTep peakuui
KJIETOUHOTO MeTaboau3Ma. JlabopatopHas
pabota «3yyeHue hepMeHTAaTUBHOTO
paciienieHust IepoKCHia BOJIOpoa B
PaCTUTENIBHBIX U KUBOTHBIX KIETKAX)

0.5

26

benku-akTuBaTOpHI U OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padota
«CpaBHeHHe mpoleccoB (POTOCHHTE3a U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OpOKeHHUS.
Jlaboparopnas pabota «CpaBHEeHUE
MPOLIECCOB OPOIKEHUS U IBIXaHHS

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
HHEPreTHUecKOro ooMeHa

32

DHeprusi MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: pabota




npoToHHOU AT®-cuHTa3bI

33 Peakiium MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — Marpuusslid cuaTe3 PHK
35 Tpaucnsus u e€ dTarbl
36 Konnposanue amunokucnot. Pons
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y MPOKApHOT
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI SKCIIPECCHH
TEHOB y 3YKapuoT
Bupycsl — BHeKIIeTOUHBIE (POPMBI JKU3HU U
39 oOnuraTHBIe apa3uThl. [IpakTndeckas 0.5
pabora «Co3anne MOAEIH BUPYyCca»
40 BupycHsie 3a001eBaHus YeI0BEKa,
YKUBOTHBIX, PACTCHUH
41 HanorexHoigoruu B OMOJIOTUY U MEQULIHE
42 JKU3HEHHBIN IUKIT KIIETKA
43 Martpuunslii cuates3 JJHK
Xpomocowmsl. JJaboparopHas paboTa
44 «M3ydeHnune XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JleneHue KIETKH — MHTO3
Tumns! kieTok. KaprokuHes ¥ TUTOKHUHES.
46 JIaGopatopHas pabota «HaGmoneHue 05
MUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpENapaTax)»
47 Perynsius >Ku3HEHHOTO IIUKJIA KIETOK




48

OpranusMm Kak eJMHOE LENI0e

Txanu pactenuit. JlaboparopHas padota

49 . - 0.5
«M3ydenue TkaHell pacTeHU»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padora «/3ydeHue TkaHeh 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHoB. JlabopaTopHas

o1 pabora «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Telta OpraHu3MoB

53 JIBM>KEHUE OPraHU3MOB

o4 [Intanue oprann3mMoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cucTeMa YeJI0BeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcHopT BeeCTB y OPraHUu3MOB

59 KpoBeHoCHas crucTeMa MO3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brigenenue y opranu3smon

61 3amura y opraHu3MoB

62 NMMyHHas cuctema uesnoBeka

63 PaznpaxkxuMocTs U perynsmuus y
OpraHu3MOB

64 I'ymopanbHas perynsuus u d3HI0OKPUHHAS

CHUCTEMA JKUBOTHBIX W YCJIOBCKA




65

DopMBbI pa3MHOXKEHHSI OPraHU3MOB

66

[TosoBOE pazmMHOKEHUE

67

Meiios

68

I'amerorenes. OOpa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopHas padota
«M3yueHune cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEnapaTax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHnas paboTa «BrisBieHHE
MPHU3HAKOB CXOJICTBA 32O IBIIICH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHOXeHue U pa3BUTHE pACTCHUH.
JlaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTEHUII

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
TCHCTUKH KaK HAyKHU

74

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHKH.
JlaGopaTtopHnas pabdota «JIlpo3odruiia kak
00BEKT FCHETUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [Ipaktuueckas paboTa
"N3yuenue pe3ylbTaToB MOHOTUOPUIHOTO
CKpELIMBaHUA y Ap030(uibr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIBaHue.
78 [IpakTuueckas padota «13yuenue 1 05
Pe3yJIbTaTOB TUTHOPUITHOTO CKPEIUBAHUS '
y Ap030(PHITBI
79 [{uToIorHuecKrue OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CreruieHHOE HaclieI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka nmona 1
83 T'eHoTHn Kak 1eIoCcTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHMi, ’KUBOTHBIX U YEIOBEKa
85 M3MeH4YnBOCTD MpU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MoaudukanmoHHas ©3MEHYUBOCTh 1
BapuanmonHslit psij v BapralioHHas
kpuBas. JlaboparopHas pabota
87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapHallHOHHOTO psifa U
BAPUALIMOHHON KPUBOII»
88 I'enoTunuyeckast U3MEHYUBOCTb. 1
KoMOuHaTHBHAsI U3MEHUHUBOCTH
89 MyranroHHas ”3MEHYUBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTanuu y
Ipo30(huiIbl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTaIllMOHHOI'O IIPOLECCA.
OnureHeTHKa U SIUT€HOMHKA

91

I'enetnka yenoseka. [Ipaktudeckas padbora
«CocTaBiieHHE U aHATTN3 POJIOCIOBHO»

0.5

92

Meto sl MEIUIIMHCKON T€HETUKHA

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETUKU B
Hpe)IOTBpaHIeHI/II/I " JICUCHUU IT'CHECTUYCCKUX
3a00JI€BaHUI YEJIOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTEHHUH U TIOPOJI JOMAIITHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas paboTta «l3ydeHne MeToI0B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKEeHUs CeNEeKIIMU PACTEHUI 1
KUBOTHBIX. [IpakTrueckas padota
«IIpuBUBKa pacTEHUI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U UCIIOJIBb30BAHUC
TCHCTUYCCKUX PECYPCOB

98

buoTtexHonorusa xak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHI

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTCTHYECKOM
OHOJIOTUU




100 XpoMOCOMHAsI ¥ TeHHAsI HHXKEHEPHUS

101 MeauinuHcKre OMOTEXHOJIOT I
102 PesepsHbiit ypok. IloBTOpeHue, 1
000011IeHNEe, CHCTEMAaTH3aMs 3SHAHUN
OBIHIEE KOJIMYECTBO HACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie H3y4eHusi  oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypesI
1 OpomouonHas Teopus Y. Jlapsuna 1
5 JIBMOKyIpe CHIIbI ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBOBaHME, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIIOLIUS
6 [onmynsius — sneMeHTapHasi €AMHULIA 1
IBOJTIOIHI
3aKOH r€HETUYECKOro paBHOBecHs Jxk.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 0.5
pabota «BblIsiBIeHUE U3MEHUUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (DAKTOPHI IBOTIOIUU 1
9 D¢ ekt ocHoparens. dpdexrt 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanuyu. M30n80uu nomysisnuin: 1
reorpaduueckasi, buonoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TooBoit 0TOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B ¥ UIHOATANITAIHN Y
pacTeHUH U KUBOTHBIX)

0.5

14

[Ipumepsl npucnoco6aeHui y OpraHu3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OUMOXUMUYECKHUE, ITOBEICHUYCCKUE.
JlabopaTtopHnast padota «IIpucmocobienns
OpraHru3MoOB U UX OTHOCHUTCIIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHnas pabota «CpaBHEHHE BHIOB
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa BUaa

17

BunooOpa3oBanue kak pe3yabTaT
MUKPO3BOJIIOLIUN

18

CBs3b MHUKPOI3BOJIIOLIUHA U SIITUACMHUOJIOT A

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS SBOJIFOLINUN

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC U CPAaBHUTCIIbHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJIHPHO-FeHeTquCKHe,
OMOXMMUYECKHE U MAaTEMaTHUCCKHE




MCTOAbI U3YUCHUA 3BOJTOIIUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIONUN
24 AnantuBHas panuanus. HepaBHOMepHOCTh
TEMIIOB ABOJIIOIHH
o5 Hay4nble rUmoTe3s IPOUCXO0KICHUS
KU3HU Ha 3emiie
26 JloHay4HbIE TPECTABICHHUS O 3aPOXKIACHUN
KU3ZHU
97 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umoTe3sl 3apOKICHUS )KU3HA
Hctopust 3emMii 1 METOABI €€ N3yICHHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
OTIMCaHUE NCKOMAEMBIX OCTAaTKOB IPEBHUX
OPraHU3MOB»
30 HauanbHeie 3Tanbsl opraHnuecKon
9BOJFOLIUU
31 DBOJIIOIHS 3YKapUOT
OCHOBHBIE 3TaIBI 3BOJIIOIHH
39 pacrutenbHOro Mupa. [Ipakrudeckast 0.5
pabora «3yuenne ocobeHHOCTEH '
CTPOEHHSI PACTEHUH PA3HBIX OT/EIIOBY
33 OCHOBHBIE ATaITbl HBOJIOIUH KUBOTHOTO
Mupa
OBoumonus )KUBOTHBIX. [TpakTnyeckas
34 paboTa «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX )KMBOTHBIX»
35 Pa3BuTHe %u3HN Ha 3emiie 10 3paM U




nepuoaaM

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

3 KPHU3HCHI TPOIILIOTO

37 CoBpeMeHHbI 3KOJIOTMYECKUI KpU3HC, €ro
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuIecKOro
MPOIIITIOTO

39 OCHOBHBIE CHCTEMAaTHIECKHUE TPYITITHI
OpPraHU3MOB

40 AHTpOIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npeacraBieHui o
MIPOUCXOKICHNH YeIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yuenne ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIOKYIIME CUJTBI AaHTPOTIOTEHE3a

44 CooTtHolieHne OHOJIOTMYECKUX U
COLIMANILHBIX ()aKTOPOB B AaHTPOIIOTEHE3E

45 OcHOBHBIE CTaJIUU AaHTPOIIOTEHE3a

46 [TaneoreHeTnka u majieoreHOMHKA

47 DBOJIOIUS COBPEMEHHOTO YeIIOBEKa
UYenoseueckue pachl. [IpakTnyeckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTanui 4eI0BeKay

49 MeXTUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHne ¥ Pa3BUTHE KOJIOTUU 1
Mertoapl sxosoruu. JlabopatopHas padota

51 «3ydeHne METOI0B 3KOJIOTHUECKUX 1 0.5
HCCIIEA0BaHUN

59 3HaYeHNE YKOJOTHUECKUX 3HAHUH IS 1
9eoBeKa

53 JKkonorndeckue GaxTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 skoJoruueckuit paxrop. JlaboparopHas 1 05
pabora «BoisiBneHue npucrnocobaeHuit '
OpPraHU3MOB K BITUSTHHIO CBETA»
Abuotuueckue paktopsl. TemmnepaTtypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlaGopaTtopHnas paboTa «BeisiBeHne 1 0.5
MIPHUCIIOCOOJICHUI OPTaHU3MOB K BITUSTHHIO
TEMIIepaTyphD»
AobuoTtnueckue pakropsl. BiaxHOCTH Kak

56 sKoJIorn4eckuii paktop. JlaboparopHas 1 05
paboTa «AHATOMUYECKHUE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenbl 0OUTaHMS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OPraHU3MOB 1

60 buoTtnueckue akTopsl 1
3HayeHne OMOTHYECKUX B3aUMOICHCTBHIMA

61 JUIsl CYIIECTBOBAHMS OPIaHU3MOB B CpeJie 1
obuTtaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC IOKA3aTCIN TIOITYJIALNA

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POXKIIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPAITUN

65 DKoJIoTHYeCKast CTPYKTYpa MOMYIISIHH

66 JlmHaMuKa TIOMYJISINN U €€ peryIsus

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padora «IIpucnocobneHus 0.5
CeMsIH PacTEHHH K PacCEIICHUIO

69 Bua xak cucrema momyssiuii

70 3aKOHOMEPHOCTH TIOBEICHHUS M MUTPAIAN
KUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKPBITasi CUCTEMa

73 KpyroBopoT BeniecTB 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEJIN 3KOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUIBI

76 N3menenus cooOI11ecTB — CYKIIECCUU

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMBI MOpEl U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas paboTa 05
«3yueHue u onucanue ypoosKOCUCTEMbI» '
3aKoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3MBbl BO3/ICHCTBHS 3arpPA3HEHUI

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

83 buocdepa — obuiernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepuanckoro o 6nochepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BeecTs u
OMOTre0XUMHYECKUE LIUKIIBI

87 3oHanbHOCTH OHochepbl. OCHOBHBIS
OMOMBI CyIIN

88 YcToituuBocTh 6Hochepsl

89 DKOJIOrHYeCKUEe KPU3HUChI U UX IIPUUHHBI

90 BosneiicTBue uenoseka Ha 6uochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIM MUP

92 Oxpana npupoast

93 OCHOBHBIE TPUHIIUITBI YCTOWYHBOTO




Pa3sBUTHUA YCTIOBCUYCCTBA U ITPUPOAbI

PanmonansHO€ MpUpoI0TI0JIH30BAHUE U

94 COXpaHeHHEe OMOJIOrHYECKOTO 1
paszHooOpa3us 3eMiu

95 Q§06meHHe 110 Teme «MUKPO3BOIIOIUS U 1
e€ pe3yabTaThD»

9% 0O6061menne no Teme «Makpo3BOITIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no Teme «lIpoucxoxnenue u 1
pa3BUTHE )XKU3HU HA 3eMIIe»

98 O6061menue no Teme «lIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHH3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpea 1
oOuTaHU»

101 O606H.[6HI/Ive 0 TeMe «IDKOJIOTUS BUIOB U 1
TOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ry00aIbHAsT YIKOCUCTEMA)

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyoios A.M. u npyrue;
noa penakiueit [Taceunnka B.B., AkimonepHoe o61iectBo «M3narenbeTBo
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; noja penakuueit [laceunuka B.B., AkiionepHoe o01iecTBo

«HS,ZI&TGJILCTBO «HpOCB@III@HI/Ie»

METOJINYECKHUE MATEPHAJIbBI IJISA YYUTEJIS
https://docs.yandex.ru/docs/view?tm=1694458825 tld=ru lang=ru
name=mp_biologiya format-docx 26082023 na-sajt.pdf
text=meToanaeckre%20marepuannl%20111%20yanTensi%206uonorun%2010-
11%20xnacc%20yrny0néunniii%20xkypc%20naceunnk%20¢proc%20ckaqars%20
6ecruiatHo url=https%3 A%2F%2Fedsoo.ru%2Fwp-
content%?2Fuploads%2F2023%2F08%2Fmp_biologiya format-

docx_26082023 na-sajt.pdf Ir=11180 mime=pdf I10n=ru
sign=a4c8b28a4549931a490f58ed6f595a49 keyno=0 nosw=1
serpParams=tm%3D1694458825%26t1d%3Dru%26lang%3Dru%26name%3Dmp
_Dbiologiya_format-docx 26082023 na-

sajt.pdf%26text%3D%25D0%25BC%25D0%25B5%25D1%2582%25D0%25BE



%25D0%25B4%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D
0%25BA%25D0%25B8%25D0%25B5%2B%25D0%25BC%25D0%25B0%25D
1%2582%25D0%25B5%25D1%2580%25D0%25B8%25D0%25B0%25D0%25B
B%25D1%258B%2B%25D0%25B4%25D0%25BB%25D1%258F%2B%25D1%
2583%25D1%2587%25D0%25B8%25D1%2582%25D0%25B5%25D0%25BB%
25D1%258F%2B%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%2
5D0%25BE%25D0%25B3%25D0%25B8%25D0%25B8%2B10-
11%2B%25D0%25BA%25D0%25BB%25D0%25B0%25D1%2581%25D1%258
1%2B%25D1%2583%25D0%25B3%25D0%25BB%25D1%2583%25D0%25B1
%25D0%25BB%25D1%2591%25D0%25BD%25D0%25BD%25D1%258B%25
D0%25B9%2B%25D0%25BA%25D1%2583%25D1%2580%25D1%2581%2B
%25D0%25BF%25D0%25B0%25D1%2581%25D0%25B5%25D1%2587%25D
0%25BD%25D0%25B8%25D0%25BA%2B%25D1%2584%25D0%25B3%25D
0%25BE%25D1%2581%2B%25D1%2581%25D0%25BA%25D0%25B0%25D1
%2587%25D0%25B0%25D1%2582%25D1%258C%2B%25D0%25B1%25D0%
25B5%25D1%2581%25D0%25BF%25D0%25BB%25D0%25B0%25D1%2582
%25D0%25BD%25D0%25BE%26url%3Dhttps%253A%2F%2Fedsoo.ru%2Fwp
-content%2Fuploads%2F2023%2F08%2Fmp_biologiya format-

docx 26082023 na-
sajt.pdf%261r%3D11180%26mime%3Dpdf%26110n%3Dru%26sign%3Da4c8b28
a4549931a490f58ed61595a49%26keyno%3D0%26nosw%3D 1

https://uchitel.club/fpu858/biologiya



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://Ibz.ru/metodist/iumk/biology/er.php?ysclid=Imf94quhxx200316805

https://rosuchebnik.ru/catalog/umk-liniya-umk-v-v-pasechnika-biologiya-10-11-
baz_avtor-pasechnik-vladimir-vasilevich/?DOWNLOAD=Y

https://resh.edu.ru/subject/5/11/
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