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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeO6Homy mnpeamery "buonorus" (mamee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HUH (penepanbHoil paboueill mporpaMmMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorusi» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEeIMEThl, U3yyaeMble Ha YriayOJEéHHOM YpPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKIbI W3 O3TUX Y4YEOHBIX TPEIMETOB [OJDKEH OBITh OpPUEHTHPOBAaH Ha
NPUOPUTETHOE PEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0ydaromMuXcss U CTUMYJIMPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXO0JIOTHEHN, CIOPTOM HJIKM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
eI M 3ajadax Mu3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTeibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHHE, €T0
CTPYKTYpPUpOBaHHE TIO pa3iellaM U TeMaM, paclpeiesieHne To Kjaccawm,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEHW oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHLHUII TPEEMCTBEHHOCTH C HM3YYCHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps dYeMmMy  IPOCMaTPHBACTCS
HAIPAaBJICHHOCTh HAa  MOCJENyIolee pa3BUTHE OWMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00pa3ze >KU3HHU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeaMera
«buonmoruss» B peamuzammu TpeboBanuit DPI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM U IpPEIMETHBIM pe3yibTaraM OOy4YeHHS U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYueOnpiii npeamet «buonorus» Ha ypoBHE CpeaHEro oOIero oOpa3oBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimiMpeHue U yriayOieHue 3HaHUW OOydYaroIMXCsl O KUBOM MPHUPOIE, OCHOBAX
MOJIEKYISIPHOM U KJIETOYHOM OMOJIOTHMH, 3MOPUOJIOTUM W OHOJOTUM Pa3BUTHS,
IE€HETHKH, CEJIEKIIMU, OMOTEXHOJIOT UM, SBOTIOLUOHHOTO YUYEHUS U IKOJIOTHH.



N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIAEAYIOIIEMY IOIYYEHUIO
Ouosiorudeckoro  oOpa3oBaHUsi B  By3aX M OpraHM3alldiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpPKaHUsI COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHHUSA TOJy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YriayOsieHbl OHMOJOrMYEeCKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHU3Me€ 4YeJIoBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KAK OPUEHTUPHI JUJIS MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYaIOUMMHUCS TPU U3YYECHHUH
$u3MKU, XuMUHU, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIIOIMOHHBIA MMOAXOABl K H3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPraHMYECKOTro MUpa Ha 3emie,
COXpaHEeHUs OHMOJIOTHUYECKOro paszHooOpasus 1uiaHeTtsl. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH |
OMOJIOTUN DPA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHMUS OOy4alomuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonorun ueioBeka. B 11 kimacce wu3ydaroTCsi 3BOJIOIHMOHHOE
y4eHHe, OCHOBBI HKOJIOTHUU U yueHue o ouocdepe.

VYyeOubii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, MPUHITUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, 3HAHUU O
CTPOEHUHU, MHOTr0oo0pa3uv M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOMYJISINH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTUH, IPUKIIAJIHBIX aCMeKTaX OWOJOTHYeCKUX 3HaHui. J{s
pa3BUTUS M TOJAEpXKaHUS HHTepeca oO0ydaromuxcs K OWOJIOTMM Hapsaay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOTPaMMBbI
o OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U PA3BUTHS
TOM WJIM WHOW 005acTH OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEeKHBIX
yU€HBIX B PELICHUE Ba)KHEHIIUX OMOJOTHUECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJI€éHHOM ypOBHE —
OBJIaJICHNE  OOy4YalIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI
MCIIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU HMHTEpEca K ONpeAenEéHHONW 00sacTu
mpoecCHOHaNbHON NIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOr0 3aBeIeHHUs I MPOJOKEHNUS OMOJIOTHYEeCKOro o0pa3oBaHHUsL.

Hoctrwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE 00€CIeunBaETCs PEIICHUEM CIEAYIOIMNX 3a1a4:



OCBOCHHE OOYYaIOIIUMUCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiiaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHHM, MHOTO00pa3uM M OCOOCHHOCTSX OHOJOTHYECKUX CHUCTeM (KIIETKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHos3, ouocdepa); 0 BEIAAIOIINXCS OTKPBITHUAX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYydYalolmuXcs C METOJaMH TO3HAHMS KUBOW MPUPOJIBIL:
UCCJIEI0BATEILCKUMHU  METOJaMU  OMOJIOTMYECKMX HayK (MOJEKYJISIpHOW U
KJIIETOYHOM OuOJIOTUH, SMOPHUOJIOTUM U OHWOJOTHH DPa3BUTHS, TE€HETUKU U
CeJeKIMM, OWOTEXHOJIOTUM M CUHTETHYECKOW OHOJIOTUH, TaJICOHTOJIOTHH,
DKOJIOTUM);  METOJJaMH  CaMOCTOSATEILHOTO  MPOBEJICHHS  OMOJOTMYECKUX
UCCle/oOBaHUNA B JlabopaTtopuu U B Tpupoae (HaOmroJaeHue, H3MEpeHue,
AKCTIIEPUMEHT, MOJICIIMPOBAHME);

OBJIQJICHUE OOYYaIOIUMHUCS  YMEHUSIMU: CaMOCTOATENIBHO  HaXOJUTh,
aHAJTM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYI0 HWH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BuUTHEM OHWOJIOTHM U  COLMAIBHO-DKOHOMHYECKUMH U  IKOJOTUYECKUMU
npoOjieMaMH YeJIOBEUECTBA; OICHUBATH IOCIEJACTBUSI CBOCH JCATEIHLHOCTH TIO
OTHOIIIEHUIO K OKPYXAIIIeH NPUPOIHOU cpeae, COOCTBEHHOMY 3J0pPOBBIO H
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBaTH M  COOJIFOAATh  MEPHI
npoGUIAKTUKK UHPEKIIMOHHBIX 3a00J1€BaHUMN, MpaBUiia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHHOCTA B YpPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMIMXCA WHTEIUICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEMN
B IIpOIlECC€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHSIMH U COBPEMEHHBIMH
UCCJICIOBAHUSAMH B OWOJIOTHH, PEHIaEMBIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIeI0BaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHUMN, pelIeHus] OMOJIOTHYECKUX 3a/1a4, MOJACTUPOBAHUS OUOIOTHIECKUX
00BEKTOB M IIPOIICCCOB,;

BOCIIUTaHUE Y 00YyYarONIMXCsl IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIC B
[IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOIOTHIECKOM,
TeHEeTHYECKOW TpaMOTHOCTH, OOIIeH KyJbTyphl TIOBEJACHUS B MPHUPOJEC;
MHTErpalui €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4yalomMMUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BAHUHN (COOJIOIEHUE MPAaBUI MOBEACHUS B MPUPOJE, OXPaHbI
BHJIOB, 9KOCUCTEM, OHMOC(hephl), COXpAaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBbS
OKpYXalomux Jroaer (coOmromenust Mep TpoQHIakTHKH — 3a00JICBaHUM,
oOecrieueHue OE30MACHOCTU IKU3HENEATCTLHOCTH B YPE3BBIYANHBIX CUTYyAIHIX
MPUPOJTHOTO M  TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BaHUS
OMOJIOTMYECKHUX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HU;

CO3JJaHU€  YCIOBMM Ui  OCO3HAaHHOTO  BbIOOpa  OOyYarolIMMUCS
WHAUBUYaJTbHON 00pa3oBaTeIbHON TPAeKTOPHH, CIIOCOOCTRBYIOIIEH



nocieayonemMy MNpopecCHOHATBPHOMY CaMOOMIPEIEICHNI0, B COOTBETCTBHH C
WH/IMBHUIYaJIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO61iee yncao YacoB, OTBEICHHBIX HA M3yY€HHE OHMOJIOTMU Ha yriayOJeHHOM
YpOBHE CcpeliHero oliero oopazoBanus, coctariser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3anmoHHbBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OMOJIOTUU
OCYILIECTBIISIETCS C Y4ETOM CIenu(PUKU ero CcoAepKaHus W HaNpaBICHHOCTH Ha
NpOAODKEHNE OMOJIOTHYeCKOro 00pa3oBaHUS B OpraHHU3aIUsIX CpPETHETO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

O0s3aTenbHBIM yCIOBUEM MTPU 00YYEHUH OMOJIOTUU Ha YIIIyOJIEHHOM YpOBHE
SBIISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TMpakTUYecKux pador. Taxxke ydactue
00y4aroNINXCs B BBHITIOJTHEHUH MPOEKTHBIX W y4eOHO-UCCIIEIOBATENBCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAeNseTCS YYHTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue TporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OUOJOTUsS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonoruu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TOUCKOBBIE HAYYHBIE WCCIECJAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEJIbCKOM XO34iCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®@. Kpux, /. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHHU3alNs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OmochepHsiii. Ilpomecchl, TpoHCXOAANIE B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromne >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIX cucteM. Metonsl Ouonmornueckod Hayku. HaOmiomenue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bopoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU MOJTYyYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTHUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bHolornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpPraHU3alMU KUBOU



npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
U3YYEHUS )KUBOU MPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJOoBaHHME  JJIsI  IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHUME pPA3IUYHBIX METOAOB IpH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA eAUMHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. LLIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPHH.

Meronbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropust pasBUTHS METOL0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomatorpadus, anekrpodopes3, muddepeHIHAIPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOpEryisiuu. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJOTHYECKas
pouib. POip KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdueckue mnoauMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpyktypsl. Jlenatypamms. CsoiictBa OenkoB. Kmaccuduxamuss  OenkoB.
buonornueckue Qpynkuun 0enkoB. [Ipuonsi.

Yrnesoabl. MoHOCaxapuabl, AUCAXapUAbI, OJIUTOCAXAPUABI U TTOJIUCAXAPHUIBL.
O0mmii TaH CTpoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornueckre pyHKIMH YIII€BOAOB.



Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMcTBa. Kiaccudukanus Tunuaos.
Tpurmuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIHH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunnun kommuementapHoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenune monexynbl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbIE IEPEHOCUYUKH, UX (PYHKIIUU B
kinetke. Jpyeue wyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouosiorusi: OMoxumMuueckue U Onopu3nvecKue Mccie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyn. Mooeruposanue
cmpyKmypuvl U QYHKYull 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. [lomunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacrpenenenne XUMHYECKUX JJIEMEHTOB B HEXHBOMU
npupoe», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MTPUPOJIEN.

Tabmuuel u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKYybl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKylbD», «CTpoeHHEe MOJEKY
yraeBoJoB», «CTpoeHue MOJEKyJl JuNuaoB», «HyKIenHOBbIE KHCIOTHDY,
«Ctpoenue Monekysbl ATD.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlabopaTopHas pa6ora «O0HapyKeHHe OCJIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKIuii».

Jlaboparopnass  pabGora  «JccnenoBaHue — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00Pa30BaHMS KICTKH.

CtpoeHue nmpokapuoTHYeckoi kieTku. KietouHnas creHka 0akTepuil u apxew.
Oco0OeHHOCTH CTpOeHHS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHMPOBaHUE DYKapUOTUYECKOU KJIETKH.
[Inazmatuueckas wmemOpana (tutazmanemma).  CTpykTypa —IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IUIa3MaTHYECKYI0 MEeMOpaHy: MacCUBHBIN
(mudpdy3us, obneru€éHHass aud@ys3us), akKTUBHbIA (NMEPBUYHBIA U BTOPUYHBIM
akTUBHBIN TpaHcnopT). llomynmponunaemocts wmeMOpanbl. PabGorta Harpuii-



KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMUTO3, (haronurto3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa u QyHKIHMH KJIETOYHOM CTEHKH pacTEHUM, IpuOoB.

[utomma3zma. [uto3ome. Llutockenet. JIBmxenne nuroriasMbel. OpraHouasl
KkieTkd. OJHOMEMOpaHHbIE OpPraHOMWbl KIETKH: DSHJOIUIa3MaTUYeCKas CeTh
(BIIC), anmapat I'onbIKK, JTU30COMBI, UX CTpoeHUE U (yHKUMH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIETKU. CTpOoeHHE TPaHyJISPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oeaxos ¢ IIIC. Cunre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbI)  3HAOIJIA3MATHUYECKHM
petukyinyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BELIECTB B KJeTKe. Bakyousu pactutenbHbix KieTok. Knetounsiii cok. Typrop.

[lonnyaBTOHOMHBIE ~ OpPraHOWJbI  KIJIETKH:  MHUTOXOHAPHH,  IUIACTHU]IBI.
IIpoucxoocoenue mumoxonoputi u niacmud. Cumobuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApUN W miactui. [lepBuunsie,
BTOPUYHBIE W CIOXHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOMIIacThl, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHUI.

HememOpannbie opranounapl kietku CTpoeHune W (QyHKIIUM HEMEMOpaHHBIX
OpraHouJI0B KJICTKH. Pu6ocomsl. IIpomesxcymounvle Qunramernmol.
MukpodunameHTsl. AkmuHosvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKH.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukporpybouku. KneTouHslit
neHtp. CTpoeHue H JABWXKEHHE IKIYTUKOB M pECHUYEK. MUKpPOTPYOOUKHU
muTorasMel.  Llentpuons. Benku, accoyuuposaunvie ¢ MukpouiameHmamu u
muxkpompyoouxamu. Momopmsie 6enxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIuiazMa, SJIPBIIIKA, KX CTPOCHUE U
bynkiuu. Anepubiit  OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B UHTep(a3HOM sifpe. Iyxpomamur u cemepoxpomamur. benku
XpoOMaTUHA — THUCTOHBI. JJumamuka s0epuou o6onouku 6 mumo3se. oepHbiii
MPAucnopm.

Krnerounsie BmtodeHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK IyKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoncTpanuu

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuiet 1 cxembl: «CTpoeHHE SyKapUOTHUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHue  pacTUTEeNbHOM — KIeTku», «CTpoeHue
MUTOXOHJIpUNY, «SAapo», «CTpoeHrne NPOKapUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEepHAIbHBIX KIETOK.

JlabopaTtopHas paGora «l3yueHue CTpOEHUS KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KIETOYHON MEMOpaHbI».

JlaGopaTopHass padora «lccrnenoBaHue IUIa3MOJIM3a U JIETJIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).



IIpakTuueckass  padora  «/3ydyeHue  ABMKEHHA  LUTOILIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M IIPeBpallieHHe JHEPI MU B KJIeTKe

AccUMWISITISA ¥ AUCCUMMIIALINS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEILIECTB: aBTOTPO(HBIM W reTepoTpodHBI. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OHepreTuyeckoe oobOecrieueHue KieTku: npespamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapaKTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTh, HUX CTpPOCHHE, CBONCTBA U MEXaHHU3M JEUCTBHUS.
Kodepmentel. OTinuus pepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OETKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTU (HEPMEHTATUBHBIX
peaKkIuii OT pa3IMYHbIX (DAKTOPOB.

[lepBuuHbBIA CUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueenublll U okcueeHuwvll homocunmes y obaxmepui. Ceemocobuparowue
nuSMeHmol U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpOLECCEe
dotocunTesa. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munot
gomocunmesa. IlpogykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOCHHTEe3a. 3HaUeHUE (DOTOCHUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIUpYyIOmKe OaKkTepuu, >Keae300aKTepuH, cepoOaKTepuu, BOJOPOHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AnaspoOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIE OpraHU3MBlI. Orarbl HSHEPTETUYECKOTO oOMeHa.
[ToaroroBuTtenpHbBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICTICHUE TITIOKO3HI.

buosiornueckoe okucieHue, WM KIETOYHOE JbIXaHWe. Poibp MUTOXOHIpUN B
nporeccax Ouosorudeckoro okucienus. Lluknuueckue peakiuu. OKUCIUTEIBLHOE
dochopunupoBanue. Onepeus membpanHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonnoti ATD-cummaswi. llpenmyiecTBa a’poOHOr0 MYyTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Moptperst: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «@OTOCHHTE3Y, « IHEPreTHICCKUN 00MeH», «brocuHTe3
6enka», «CtpoeHue hepMeHTa», «XeMOCHHTE3».

O6opynoBaHue: CBETOBON MHKPOCKOI, 00OpYIOBaHHUE I TPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHass  pabdora  «/3ydyeHue  KaTaJIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMUIIA3bl WIIH KaTanas3bl)y.

JlaGopaTtopHass padora «U3yueHue GepMEHTATUBHOTO PpaCIIEIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).



JlabopaTtopnas paGora «CpaBHeHue mpoieccoB (OTOCHUHTE3a H
XEMOCHHTE3A.
JlabopaTopHas pa6ora «CpaBHEHUE MIPOLIECCOB OPOKEHUS U ABIXaAHUS.

Tema 7. HacaencrBennasi uHgopmManus U peajn3anus eé B KJIeTKe

Peakiiuu MatpuuHoro cuurtesa. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHUHTe3a. Peanusanus HaciencTBeHHOW nH@opMmanuu. ['eHeTnueckuii
KOJI, €ro cBouctBa. TpaHckpunuus — MartpuuHbelii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUIIIMU: KOMIUIEMEHTAPHOCTh, AHTUINAPALICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amunHokucnor. Ponab pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzalus reHoma y
POKAPUOT W DYKApHUOT. Perymnsmus akTUBHOCTH T'€HOB Yy MpOKapuoT. [ 'umoresa
onepona (®. XKako6, XK. Mano). Moaexynsipnvlie mexanuzmvl SKCHPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl eeHos. Perymnsius oOMeHHBIX
nporeccoB B kKieTke. Kietounslii romeocTas.

Bupychl — HekneTounble hOpMBbI KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIli YUKl
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UuHmezpasa.

Bupychpie 3a6oneBanus denoBeka, XUBOTHBIX, pactenuit. CIINJI, COVID-
19, conmanbHble ¥ MEAUIIMHCKUE TPOOITIEMBI.

Buoungopmamura: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHBIX Ouonocuyeckux oanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobwvl 00cmasKu 1eKkapcme.

JdeMoHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHIA.

Tabmumpr u cxembl: «buocunTte3 Oenkay, «['eHeTnueckuit Koa», «Bupycs»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3aHre MO BUPYCay.

Tema 8. ’JKusHeHHBIN HUKJ KICTKHU

Knerounsrit muki, ero mnepuonbl u perymsmus. Watepdasza m murtos.
OcobOeHHOCTH TIpoIleccoB, MpoTekaromux B wHTEepdasze. [loaroTroBka KIeTKH K
nenenuto.  IIpecuHretnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUYECKUUA U
MOCTCHHTETHYECKUH (MMPEMUTOTHICCKU ) TIEPHOIBI HHTEP(A3HI.

Marpuussiii cunte3 JIHK — perukanms. [Ipuamunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIIAPAIUICIBHOCTb.
Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenune xpomocom. Teromepsl u
TeloMepa3a. XPOMOCOMHBIM HA0Op KIETKH — KapuOTHI. JIUImIouaHeli U



rariouaHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  XpomocoMbl. [losmoBbie
XpPOMOCOMBI.

Henenne xnerkm — wmuto3. CTaguy MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunbsl muto3a. KapuoknHes m mMTOKMHE3. bHOIOrnYeckoe 3HA4YCHHE
MHTO3A.

Perynsauuss mutoThueckoro uukia kietku. [Iporpammupyemas kieTodyHas
rudesnp — arnomnTo3s.

Knerounoe sapo, XpoMocombl, (PyHKIMOHaJbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u cubdenu kKiemox. «L{ugposas
KllemKkay» — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuupl u cxembl: «Ku3HEHHBIH UUKIT KIeTKW», «Muto3», «Crpoenue
xpomocomy, «Pernmukanus [JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoMpenapaThl: «MHUTO3 B KlleTKax
KOpEIIKa JTyKa».

JlaGopatopHass  pabora «M3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpENnapaTaxy.

JlabopaTopHas pa6ora «HaGmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonorunueckoe paszHooOpaszue OpraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTpOEHUS U SKU3HEACSITENIbHOCTH  OJHOKIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOAOPOCIH, Apyrue NpoTUcThl. KojloHManbHbIe OpraHu3MBbl.

B3auMocBs3p yacTell MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl opraHoB. OpraHusM Kak equHoe 1eioe. ['omeocras.

Txkanm pactenuit. Tumsl pacTUTENBbHBIX TKaHeW: oOpasoBaTeIbHAas,
MOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKITUH U pacToNoKeHUs TKaHEeW B OpraHax pacTCHHIA.

TkaHU XUBOTHBIX U YEJOBEKA. THIIBI XKUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (QYHKIUN WU
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T€HEpaTUBHbIE OpraHbl pacTteHui. Oprasbl U
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBeKAa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyHbli U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCTMHEHUS KOCTEM.

JIBmokeHne  opranu3moB.  J[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, pEeCHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHHI:
TPONIM3MBl M HACTUHU. JIBMJKEHME MHOTOKIETOYHBIX >XMBOTHBIX M 4YEJIOBEKA:
MblieyHasi cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.



[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOIO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTanue >kxMBOTHBIX. BHyTpunomnoctHoe u
BHYTPHUKJIETOYHOE nuuIeBapeHue. [IuTtanme MO3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputensHble xenes3bl. [lumeBapurenbHas
CHCTEMA YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »uBoTHBIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KIETKU. KoxkHOe npixaHue. [prxaTeiabHas MOBEPXHOCTD.
XKabepHoe u nérounoe ApixaHue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa.
DBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUSI JETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeloBeKa. MeXaHM3M BEHTWISLMHU JIETKUX Yy NTUIl U
MJIEKONIUTArONIUX. Perynsmus apixanus. J{prxateabHbie 00bEMBI.

TpaHcmopT BEIIECTB Yy OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BelIeCTB Yy KUBOTHbIX. KpoBeHOCHas cucteMa MW €€ OpraHbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOparieHus. OBOJIOIHMOHHbBIC
YCIIO)KHEHHSI CTPOCHUS KPOBEHOCHOW CHCTEMBI MMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u e€ peryisanus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosd. Opranbel BblaeleHus. PuubTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PaOOTHl OPTaHOB BBHIJCICHUSI.
CBs13b MOJIOCTH TE€JIA C KPOBEHOCHOW U BBIACJIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. Ctpoenue m (QyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHKE MOYH Y YEJIOBEKA.

3amMTa y OpraHM3MoOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpEI
OakTepuii W WUCTHI MPOCTEHINUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHHI.
Kytukyna. CpeacrtBa nacCUBHOM M XUMUUYECKOM 3alIUThl. UTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3ammra opraHu3Ma ot OojesHeil. UMMmyHHas cucrema yenoBeka. KieTouHslii u
IyMOpaJdbHbIH HUMMYHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM crierupUIeCKUi
UMMYHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummynurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OpraHu3MoOB. PoJib BpOKIEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3200JI€BaHUN.

Pazmpaxxumocte w®  perymsiuudss |y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxuMocTe U peryiasuus y
pacteHuii. PocToBbIE BelleCTBA U UX 3HAUYCHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
cucTteMa M €€ OTIEeNbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU CUCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. be3ycioBHbIe U yCI0BHBIE pe(hIEKCHI.

['ymopanbHasa perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
Kene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM UM 3HAOKPUHHOW cucteM. ['unoramamo-runoduszapHas
cucrema.



JdemoHcTpanumn

IToptper: W. I1. IlaBnos.

Tabmuupl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHbIE
Bojopocian», «bakrepun», «lIpocterimme», «OpraHbl LBETKOBBIX PACTEHUI,
«CucteMbl  OpPraHOB TNO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHHE JIHUCTOBOM IUIACTHHKHW», «TKaHM XKUBOTHBIX», «CKEIET 4eloBeKay,
«IIumeBapurensHas cucreMa», «KpoBeHocHas cucremayn, «/lpixarenbHas

CHCTEMaY, «Hepsnas CHCTEMAY, «Koxay, «MpI1ieuHas CHCTEMaY,
«BbigenurenbHas cUCTEMa», «JHIOKPUHHAs cuctema», «CTpOeHUE MBI,
«Ammynuter»,  «KumeuHononoctHeie», «CxemMa  MOUTAHUS  PACTCHUNY,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOE€HUE THUJPHDY,
«CtpoeHue maHapun», «BHyTpeHHee cTpoeHue HokJaeBoro uepss», «HepBHas
cucreMa peio», «HepBHas cuctema gsarymku», «HepBHas  cucrema
npecMmbikatommuxcs», «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIJIEKOIUTAIOIINX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OIHOKIECTOYHBIX
OpraHuW3MOB, MUKpOIIpPENapaThl TKaHEW, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUH
HACEKOMBIX, HMTJIOKOXKUX, JKHBBIE JK3EMIUISIPI KOMHATHBIX pacTEeHUM, repdapuu
pacTeHHWil pa3HBIX OTHEJOB, BIAXHbIE TIpenapaTbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
o0opyAoBaHUE AJIsi JEMOHCTPALIUY MOYBEHHOTO M BO3AYIIHOTO MTUTAHUSI PACTCHUH,
pacIierieHrus Kpaxmasa u OeJIKOB Mol JeHCTBUEM (PEepMEHTOB, 000pYyI0BaHUE TS
JEMOHCTpAIIMU OMBITOB MO MU3MEPEHUIO KU3HEHHOU EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTENIbHBIX IBMYKCHHM, MOJIEIM TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TkaHeW pacTECHUI».

JlaGopaTropHasi pabora «l3ydyeHue TKaHEH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoskeHne u pa3BuTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUsI OPraHU3MOB: Oecronoe (BKJIIOYasi BETETATUBHOE) U
nmosoBoe. Buael  0ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CHOPYJISALMS,
dbparMeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmHoxeHue. IlonmoBbie KIeTKH, WM rameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccuarosep. bromornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Tmporecca. Melo3 W ero MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pazputhe. ['amMmeToreHe3 y >KMBOTHBIX. [10710BbIE JKEIE3HI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonotBopeHre U SMOpPUOHATIBHOE pa3BUTHE KUBOTHBIX. (CrnocoOsl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.



NuauBrayanibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 pa3BUTHU OpPraHU3MOB. Mopgpocenes — 00Ha u3 21aeHbix nPoodIem IMOPUOTIOUU.
Konyenyuss mopghocenos u mooenu mopghoceneza. Craguum >MOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jnarymku). JpoOnenwe. Tumbsl  ApoOGaeHUS.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwl
onacmyn. OCoOCHHOCTH JPOOJICHUS MIIEKOMUTAIONMIUX. 3apOJbIIICBhIE JIUCTKU
(ractpyssiiust). 3akiiajika OpraHoB M TKaHEH U3 3apOoJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHUS).
3akiazika TIUIaHA CTPOEHUS JKMBOTHOTO KaK PE3yJbTaT HEPAPXUUECKUX
B3aUMOJICHCTBUI TeHOB. BiusiHMe Ha HSMOPHUOHAIBHOE pPA3BUTHE PaA3THMYHBIX
(aKkTOpOB OKpY’KAIOIIEH Cpe/bl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbli nepuon. llpsamoe wu
HerpsiMoe pas3BuTue. Paszpute ¢ wMeramopdo3omM y OECIO3BOHOYHBIX H
MO3BOHOYHBIX KMWBOTHBIX. buonorndeckoe 3HAYEHHE MPSIMOTO W HENPSIMOTO
pa3BUTHS, UX PACTIPOCTPAHEHUE B MpUpoje. Tumbl pocTa KUBOTHBIX. DAKTOPHI
PEryJISIMN POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAILHOTO Pa3BUTHS
y )KUBOTHBIX U yesioBeKka. [leprnopl oHToreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTUYECKHE MPOLIECCHI.

PasmHoxxenue u pasButue pacteHui. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHue crop B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opranu3MoB. J[BoifHOE OIJIOIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpamuu

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

Tabmumel 1 cxeMbl: «BereraruBHoe pa3MHOXKeHHE», «Tumbl Oecrosioro
pa3MHOXEeHUs», «Pa3MHOXKeHHE XJIaMUIOMOHAIbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3MHOXeHHEe TUAPBDY, «Meho3y, «XpoMocoMbl», «l'ameroreHes», «CTpoeHHe
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuU OHTOreHeszay, «lIpsMoe u
HenpsiMoe pasBuTue», «Pa3zButme wmalickoro xyka», «Pa3zButme capaHuny,
«Pa3Butne nArymkn», «/[BOMHOE OIJIONOTBOPEHHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OJHOJIONBHBIX U JIBYJOJbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM 1UKI  MXa», <KU3HEHHBIM LUK
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIPEMapaThl SUIEKICTOK |
CIIEpMATO30MI0B, MOJENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopHasi padora «l3ydyeHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENnapaTax».

IIpakTuueckass padora «BbigBIEHHME NPU3HAKOB CXOJICTBA 3aPOBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaboparopHass pabGora «CTpoeHHME OpPraHoB pPa3MHOXEHHUS BBICIINX
PaCTEHHI.



Tema 11. I'eHeTuka — HayKa 0 HaCJEJACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. Paboter I
Mengens, I'. ne ®@pusa, T. Moprana. Poiib 0T€YECTBEHHBIX YUEHBIX B Pa3sBUTUU
renetuku. Pa6otel H. K. KonbiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, FO. A. ®unmunuenxo, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHE MTOHATHSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIBTEPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0OTA, YUACTASI JIMHUS, TUOPUIBI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJIOTHYECKUH,  IUTOJIOTHMYECKH,
MOJIEKYJISIPHO-T€EHETHUECKHUU.

JdemoHcTpanumn

Iloptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

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

JlabopaTopHass pabora «J/Ipo3oduna Kak OOBEKT TEHETHUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. IlepBbiii 3akoH MeHaens — 3akoH
eauHooOpasust rTuOpua0B repBoro mokojaeHus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclleluieHus Mpu3HakoB. L[lUTomormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIrBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexxyTouHbIN XapaKTep HacIeI0BAHUA.
Pacmiennenue npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JlurubpunHoe ckpemmBanye. TpeTuii 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HacJICJJOBAHUS MIPU3HAKOB. [{uTonoruyeckue OCHOBBI JTUTHOPHUTHOTO
CKpEIIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. PaGorer T. Moprana. CuerieHHOe
HACJIEJIOBAaHUE TE€HOB, HApPYIICHWE CLEIUICHUS MEXIy TeHaMH. XPOMOCOMHas
TE€OpHUS HACJIEICTBCHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHHU3M OMpPEAEICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN W TreTeporaMeTHbIM MoJ. ['eHeTndeckas
CTPYKTYypa IOJIOBBIX XpoMOCcOM. HaciienoBanue npu3HakoB, CHECTUICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [inerorponuss — MHOKECTBEHHOE JICUCTBUE
resa. MHOXECTBEHHBIM ajUiean3M. B3auMogencTBue HeaIelIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (U3UOJIOTHIYCCKUX IPOIECCOB, IMOBEACHUS M KOTHUTHUBHBIX (DYHKITHH.
['eneTnueckre MexXaHM3Mbl CHMOMOIEHE3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpPOOMOM». ['eHeTHMUecCKHe acIeKThbl KOHTPOJS H
M3MEHEHUS HACeICTBEHHOW MH(OPMAITUY B TTOKOJEHUSIX KJIETOK U OPraHU3MOB.



JdemoncTpanuu

IToptpetsl: I'. Menaens, T. Mopras.

Tabmuuel u cxembl: «llepBblii U BTOpOil 3akoHbI MeHaens», « TpeTuil 3akoH
MeHnnens», «AHanu3upymollee CKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CuemnyieHHOe HaclieOBaHUE TMPU3HAKOB Yy Jpo30oduibl», «l'eHeTuka moJay,
«Kapuotun uenoseka», «Kapuotun apozoduib», «Kapuotunm nOTHLBY,
«MHOXECTBEHHBIN ajennu3M», «B3anmMo1eiCTBHE T'E€HOB.

O6opynoBaHue: MoJ€Nb [ JEMOHCTpAallMM 3aKOHOB €IUHO00pa3us
ruOpuI0OB TEPBOrO TOKOJIEHHS M pAacIlelJIEHUs TMPU3HAKOB, MOJENIb IS
JEMOHCTpAlMA 3aKOHAa HE3aBUCUMOI'O HACJIEAOBAaHMUS NPU3HAKOB, MOJIEIb IS
JNEMOHCTPALMU CLEIUIEHHOI0 HACJIEAOBAaHUS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKpomnpemnapart: «Jpo3zodpunay.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckas  pabdora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  GopMmupoBaHUH (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYMUBOCTH: HEHACIICICTBCHHAsI U HACJIEICTBEHHASI.

MoaudukanionHass HW3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUM
MoaupUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mnpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa Moau(dHUKaIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBONCTBA TEHOTUITUYECKON U3MEHYMBOCTH.
Buipl reHOTUITHYECKOW H3MEHUUBOCTH: KOMOMHATUBHASI, MyTaIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIPOIlECC — OCHOBaA
KOMOWHATUBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTHU B CO3JaHUUA
T€HETHYECKOT0 pa3HO0Opa3us B Mpejesax OJHOTO BU/IA.

MyTanoHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIliecca. 3aKOH TOMOJIOTHYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX ¢Hakmopos 8
HACNe008aHUU U UBSMEHUYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OPSAHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.



Tabmuipt u  cxembl: «Buasl u3MeHuUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTDY, «KomOuHatuBHas U3MEHUYHBOCTBY, «Meiio3y,
«OmnonorBopeHuey, «I'eHeTnyeckue 3a00I€BaHus YeIOBEKay», « Buabl MyTanuiin.

O6opynoBaHue: XUBbIE W TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PacTeHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON M3MEHYMBOCTH. llocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckas padora «Mytamuu y aApo3opunsl (HA TOTOBBIX
MUKpOTMpEenapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  4YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, ATOT€HETUYECKU I, NOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ €HHbIE M1 XpPOMOCOMHBIE
Oosie3HU dYeloBeKa. boJie3HW ¢ HACIEeACTBEHHOH IMPeapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
KJeTKkU. [[oHATHE «TE€HETUYECKOro rpys3a». ITUYECKHE ACHEKThl MCCIEHOBAaHUN B
00J1aCTH peJaKTUPOBAHHUS FT€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCTpamuun

Tabmumpl 1 cxembl: «KapuoTumn yenoBekay, «MeToabl U3YYEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Cenrekuusi OpraHu3MoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
Yyenne H. . BaBumoBa o lleHTpax mTpOUCXOXKIEHUS H MHOT00Opas3us
KYJIbTYPHBIX pacTeHUW. PoJib celeKIMH B CO3JaHUU COPTOB PACTCHUU WU TOPOJ
#uBOTHbIX. CopT, mOpojaa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOU PabOTHI.

Metonpl ceneKnmuoHHON paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
(deHOoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JTHK.



HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  paboThl.
PannaniiOHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUi y KyJbTYpPHBIX
¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK 111 mosyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne TTOJIUTIIIONIOB. BuyTtpusugosas ruOpuan3aIus.
bnuskopoacTBeHHOE — CKpellMBaHWe, ~WiaM  uMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKUIMU PACTEHUI U )KUBOTHBIX. «3enénas
DeBONOYULY.

CoxpaHeHre U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JHMKUX poOJMYed I CO3/aHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3MCTBEHHBIX  KYIbTYp. JM3yuenue, coxpaneHue u ynpaejieHue
2eHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yenax YAyuuleHus: Cyujecmsyromux u co30anusi Ho8blx nopoo, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEM COBPEMEHHLIX Memo008 HAYUHLIX UCCIe008aHUl,
nepeoosvix uoell U NepcneKmueHbIX MexHOI02U.

JdemoHcTpanumn

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

TaOauup! u cxembl: «LleHTpBI TPOUCXOXKAEHHUSI © MHOT000pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSANOB B HACJIEACTBEHHOW M3MEHYUBOCTH»,
«MeTtonbl cenexkuuny, «OTnanéHHas rudpuanzanusy, «MyrtareHes».

JlabopaTopHas padora «l3ydeHne COpPTOB KyJIbTYPHBIX PACTEHUHM U NOPOA
JOMAaIITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHuU».

Ikckypeusi «OCHOBHBIE METOABI U JOCTHIXKEHHUSI CEJEKIIMU PACTEHUM U
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLHUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIN yYacCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuIo
arpOyYHHBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHon0rus 1 CHHTeTHYECKasi OMOJIOTUS

OOBEKThI, MCHOIB3YEMbIE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONMyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHosiorui. [Ipon3BocTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUS] OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass unxenepuss. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTEHUN U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpuAM3aus W COMATHYCCKHUI



sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKNIOHANbHbIX anmumen. Mcnonvzoeanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMBOTHBIX. METON TpaHCIUIAHTALWH SIEpP KIETOK.
Texnonozuu 0300p0o6IeHsl, KYJIbMUSUPOSAHUS. U  MUKDOKIOHALHOZ20
DPA3SMHOIACEHUSA CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass MU TeHHasd WHKEeHepusa. VCKycCTBEHHBI CHUHTE3 I€Ha U
koHcTpyupoBanue pexkomouHantubix J{HK. Cosdanue mpanceennvix opeanuzmos.
JlocTvkeHusT UM IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  MHXXEHEpPUM.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaumnuna. [TLP-
IUArHoCcTUKa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJIOBEKa I OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNonab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHUHTA U cKaddoiauHra
JUISl PEIIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3OyauTeneid OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuun

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KiieTouHas HHKEHEpUs», «I €HHas NHKEHEPUs».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckasi padora «llonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

JKcKypcusi «bHOTEXHOJNOrMs — BaXKHEWIIAas MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPEACTABJICHHH B
omosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoJIIOIMK BUI0B o Y. J[apBuHY (BbICOKAasi UHTEHCUBHOCTD
Pa3MHOXXEHHUS OpPraHM3MOB, HACJEACTBEHHAas M3MEHYMBOCTh, OopbOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTnueckor Teopun dBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu.  CoBpeMeHHass JBOJIONHMOHHAS  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuel u cxembl: «Cuctema >xuBod npuponsl (no K. Jlunnaero)y,
«Jlectnuna kuBbBIX cymectB (mo Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHudl W KUBOTHBIX (o Jlamapky)», «Kapra-cxema
MapipyTa nyremectsus Y. lapsuna», «Haxonku Y. JapBunay, «PopMbl 60pbObI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KarmycThl», «[lopoapl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYUIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHS] CAHTETUUYECKOM TEOPUH 3BOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak slaeMEHTapHasg eAuHULA 3BOMIOUNN. COBPEMEHHBIE METO/bI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuidi. M3Mmenenue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE sIBIICEHHE. 3aKOH
reHeTudyeckoro papHoecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (PakTOphl (IBMXKYIIME CHIIBI) JBOJIIONUUA. MyTallMOHHBIN
npouecc. KomOuHatuBHasT u3MeHUYMBOCTH. Jlpeiid TeHOB — chydaiiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT ayienedl B momymisiusx. O@dekr
ocHOBatensl. Jgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa 2enog 6
bonvuwux U manvlx  nonyaayusx.  Mwurpanuu.  M3omsus  HOMYJISIIH:
reorpaguyeckas (IpoCcTpaHCTBEHHAs), Oroorndyeckas (penpoayKTHBHAs).

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI
€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUN, CTAOWIU3UPYIOIIHMK,  pa3phIBAIONINAM
(mm3pyntuBHbIii). [lomoBoit oTO0p. Bo3HMKHOBEHHE W SBOJIOIHUS COIHAIBLHOTO
IIOBE/ICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.

Bo3nukHoBeHne — mpucnocoOjieHMid y  opraHusmoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl nmpucnocoOIeHu y opraHu3MoB: MOPQOIOTUIECKHE,
¢usnonornyeckue,  OWMOXUMHUYECKHE,  ToBeaeHUeckre.  OTHOCUTENBHOCTH

MIPUCTIOCOOJICHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpPOIBOMIOIMHU. M3omsmust — kimtoueBor (dakTop BumoobOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUUYECKOE (reorpaduyeckoe),
CUMITAaTPUYECKOE (3KOJOTHYECKOE), «MTHOBEHHOE)» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponp o3BoNMOMOHHON OWOJIOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHHs1 OMopa3zHooOpa3usi. MUKpPO3BOJIIOIUS U KOIBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTUKAM U CIOCOOBI
00phOBI C HEH.



JdemoHcTpanumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynanuronHas
CTPYKTypa BHIa», «Cxema MposiBIeHUs 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA CeBaHCKOM (openny,
«l'eorpadpmyeckas M30MSALMS  JTUCTBEHHULBI CHUOUPCKOM UM JMCTBEHHUIBI
naypckoi», «IlomynsOHHbIE BOJHBI YUCIEHHOCTH XUIHUKOB U XKEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro 0TOopa», «DopMbl OOpbOBI 3a CYLIECTBOBAaHUEY,
«MHnycTpuanbHblii Menanu3m», «XKuBble nckomnaemsie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaronias OKpacka KUBOTHBIX),
«Pusnonoruueckue anantanuny», «llpucrnoco0ieHHOCTh OpPraHu3MOB U €&
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buasl-nBoiHukn», «CTpyKTypa BHAA B
npupoae», «CrnocoOsl BUa000pazoBanus», «l'eorpadguueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHA000pa30BaHME BHUIOB CHUHHUILY,
«ITonurmmonasl pactenuit», «KanycTHo-peneuHbIi THOPHUIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUUM HACEKOMBIX, Yyydesa NTUIl U
3Bepell C MpuMepamMu pas3IMYHBIX MPUCIIOCOOJEHUM, uydena MNTULl U 3Bepei
pa3HbIX BHJIOB, Tepbapuu pacTeHUil OJU3KUX BHUJIOB, OOpa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIsBICHHE HW3MEHUYHMBOCTH Y 0COOEH OJHOTO
BUJIA».

JlaGopaTtopuas  paGora  «lIpucrnocobieHus  OpraHmsmMoB U  HX
OTHOCHUTEJbHAS 11EJIECO00PA3ZHOCTDY.

JlabopaTopHass padora «CpaBHeHHME BHJOB 110 MOP(HOIOTUUECKOMY
KPUTEPHUION.

Tema 3. Maxkpo3BoJilouus U €€ pe3yJbTaThl

Meroasl u3ydeHHMs MakposBoiouuu. llajeoHTONOrMYECKHE  METOIBI
uzydeHust odBoionuu. Ilepexomubie QopMbl W (QUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadpuueckne metronsl uzydeHus sBomtonuu. CpaBHeHUE (GIOpHl H
(dayHbpl MaTEepHKOB W OCTPOBOB. buoreorpadudeckue obnactu 3emnu. Bumsi-
SHJIEMUKU U PEITUKTHIL.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUUECKHE METOIbI H3yUCHHUS
3BOJIOUMU. ['eHeTHUeCKHMe MEXaHU3Mbl HBOJIOLUMUA OHTOI€HE3a M MOSBICHUSA
ABOJIOLUMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJIOTWYHBIE  OPTraHBbL.
Pynumentapusle  opranbl W ataBU3Mbl.  MOJEKYJIAPHO-TEHETUYECKHUE,
OMOXMMHUYECKNE W  MaTeMaTHYeCKHE  METOJIbl  M3yYEHHUS  DBOJIOIUU.
I'omonoruunpie TeHbl. COBpEeMEHHBIE METOABI TOCTPOCHHS (PUIOTCHETHICCKUX
JEPEBBEB.

XPpOMOCOMHBIE MyTallM! U BOJIIOLMS TEHOMOB.



OO6uue 3aKOHOMEPHOCTH (MpaBmiia) SBONIONUU. [IpuHyun cmenvl yHKYuUlL.
HeoOpaTtumocTs 3Bodonnu. ApanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLUH.

JdemoHcTpanuun

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

Tabmuupl 1 cxeMbl: «DuUnoreHeTHYECKU psi JOMAIN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3emuan», «Jlpeid) KOHTHHEHTOBY,
«PenukTh», «HauvanpHble cTaguu SMOPUOHAIBHOIO Pa3BUTHS TO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHbIE OpraHbl», «PyauMeHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OphHI YEJIOBEKa M IIMMIaH3e», «l 1aBHbIE
HaIpPaBJICHUS 3BOJIOLHMNY, «OO0LIME 3aKOHOMEPHOCTH 3BOJIOLIUN.

O6opynoBaHue: KOJUIGKIIMM, TrepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJIS’)KA TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIUU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3sBuTHE )KU3HU HA 3emuie

Hayuynbie rumore3sl NpOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTEHE3 H
naHcriepmusi. JloHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEalluOHU3M).
['unoresa NOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ OMPOBEPIKEHUE OonbiTaMu D.
Penu, JI. Cnannannanw, JI. [Tacrepa. [IpoucxoxaeHne >xM3HA U aCTPOOUOJIOTHSI.

OcHoOBHBIE ATaIbI HEOPraHU4eCKON ABOJIFOLIUH. [InanerapHas
(reonoruyeckasi) HSBOJIONMSA. XUMHUYECKas HBOJIOLUUA. AOWOTEHHBIM CHHTE3
OpraHnyecKkux BemecTB W3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonuMmepoB u3 MoHoMepoB. KoamepBatnas rumoresa A. .
OmnapuHa, rurnoresa rnepBuIHOro OynpoHa JIx. XomnjaeitHa, reHeTHYecKasl TUIoTe3a
I'. Mémnepa. PubGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnun u Metonpl €€ wu3ydeHus. lckomaemble OpraHUYECcKHE
ocratku. ['eoxpononoruss u e€ w™eroasl. OTHOcUTENIbHAsT MW aOCONIOTHAS
reoXpoHOJOTUs. ['€0XpOHOIOrnyecKas MIKaja: 30Hbl, 3Pbl, IEPUOABL, JTOXH.

HavaneHble sTambl opraHudeckor 3BoJironuu. [losiBiieHME ©  3BOIOUA
MEPBBIX KIETOK. DBOMIONUS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHaJoT TMEePBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOTIOIMOHHOE TPOUCXOKICHUE
BUPYCOB. [IponCXOk/1€HME MHOIOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATalbl 3BOJIIOIMH BBICIIUX pacTeHUU. OCHOBHBIE apoMOp(o3bl
pacreHuid. Bpixon pacrenuit Ha cymy. l[losBineHue CHOpOBbIX pacTEeHHUN H
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue BETKOBBIX
pacTeHUMN.



OcCHOBHBIE ATalbl HBOJIONHUHM >KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(oO3bI
KUBOTHBIX. Benackas ¢ayna. KemMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIC. JKH3Hb B BOJE. DBONIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinid. IIpoucxoxxaeHue MIIEKONUTAIOMIHUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIMO3BOHOUYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM U IEpUoAaM: apxei, MPOTEPO30H,
najgeo3oi, Me3030M, KailHO30#. OOwmas XapakTepucTuKa KiuMmaTta W
reosyiornueckux mnpoueccoB. [logBiaeHHe W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineoOpazoBaHue: €ro yCJIOBUS U BIMSHUE HAa Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUYECKUE KPU3UCHI Tponuioro. [Ipuyuunsl u
CJIEJCTBUSI MACCOBBIX BbIMUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocooenHnoctu. [Ipobiema coxpanenust OrnopasHooOpasusi Ha 3emIie.

CoBpeMmeHHasi cuctemMa opraHuyeckoro mupa. [lpuHnumel kiaccudukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpmy,
«JTambl  HEOPraHWYECKOW  HBOJIOUUNY»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HadanpHble ATanbl OPraHUYEcKON 3BONMIONKNY, «CxeMa 00pa3oBaHUsI HYKapHOT
nytéM cumOuorenesa», «Cucrema >XKUBOW mnpupons», «CTpoeHHe BHUpYCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsie Bopopociny, «Mxu», «IlanopotHukm», «l'omoceMeHHbIE
pactenus», «OpraHbl ILBETKOBBIX pacTeHui», «CxeMa pa3BUTUA KUBOTHOIO
MUpay», «ApomMopdo3bl KHUBOTHBIX», «lIpocreimmey, «KUIIEUHOMOIOCTHBIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOHBICY,
«IIpecmbikaromuecst», «lItump», «Mnekonuraromuey, «Pa3BuTHEe KHU3HU B
apXxerucKkou 3pe», «Pa3zBUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
MaJIE030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HU B
KailHO301CKOM 3pe», «COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHHWd pPa3IWYHBIX OTIEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIKHBIEC MPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIUH
WIJIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHI WU 3BEpEu,
KOJUIEKIIMH OKAMEHEJIOCTEN, MOJIE3HBIX MCKOIMAEMBIX, MYJSDKH OPraHWYECKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbhas gaGopatopHasi padora «MojaenupoBaHue  OMNBITOB
Munnepa—tOpu 1o n3ydennto aDMOreHHOT0 CUHTE3a OPraHUYECKUX COCIUHEHUM B
NepBUYHON aTMochepe».

JlaGoparopHasi padora «/3yuyeHne M ONMUCAHUE MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.



IIpakTnueckas pabGora «l3yyeHue OCOOEHHOCTEH CTPOEHHUS pPacCTEHHI
Pa3HBIX OTIEIIOBY.

IIpakTnueckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxkaenue yejaoBeka — aHTPOINOreHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBNEHME MPEACTABICHUN O MPOUCXOXKIACHUM 4YeloBeKa. PenurnosHbie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

Cx0ACTBO 4eNoBEKA C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBumerenbcTBa  CXOJICTBA  4UEJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, bU3M0JI0ro-0MOXUMHUYECKHE,
noBeneH4Yeckre. OTaUUns 4eaoBeKa OT )KMBOTHBIX. [IpIMOX0XKI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIbHOU
CHUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTeHe3a: OMOJIOTMYECKHE, COLIMATIbHBIE.
CooTHotieHre OMOJIOTMYECKUX U COITMATBbHBIX (PaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue uvenoBekoOOpazHbIe O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TMMOHTUIBI — OOIIKE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH U
mojel. ABCTPAJIONUTEKU — JIBYHOTHE TPEIKHU JItoJei. YeloBeK yMenblil, epBbIe
W3TOTOBJICHUS OpyAuN TpyAa. UeloBeK MpsIMOXOIAIIMNA Y MEPBBINM BBIXOH JIFOACH
3a mpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMA  Mpemok
HEaHJepPTaIbCKOr0 YEJIOBEKA M 4YelOBEKa pasyMHOro. UenoBek HeaHIAEPTalIbCKUM
KaK BHUJ JIIOJIEM XOJOAHOro KinmaTa. YenoBeKk pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOEHHWE KOHTHHEHTOB 3a Tpenenamu Adpuku.
[TaneoreneTuka v najeoreHOMUKA.

DBOJIONKSA COBPEMEHHOr0 4eloBeKa. EcTecTBEHHBI OTOOp B MOMYJISIUSAX
yenoBeka. MyTalMoOHHBIM Tiporiecc W mojJuMopdu3M. [lomymnsiinoHHbIE BOJIHEI,
npeitd reHoB, Murpanus U «3QQPEKT OCHOBATENS» B IMOMYJSIASIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. llondatne o pace. bonpmme pacel: €BpoOneouIHAs
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHIOJOMIHAS
(a3uarcko-amepukaHckas). BpemMs W myTh paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnuactBO  4yenoBeuweckux pac. HayyHas  HECOCTOSTENBHOCTH  pacus3Ma.
[TprcnocOONIEHHOCTh YeNOBEKa K Pa3HBIM YCIOBHSM OKpPYXKAIOIIEH Cpeibl.
Bnusaue reorpaduueckoit cpembl u  Apeiipa TeHOB HAa MOPQHONOTHIO |
(U3HOTOTHIO YETOBEKA.

MexaucCiuIuInHapHbie  MeTOAbl B (u3WYeckoi  (OMOJIOTHYECKOM)
AHTPOIOJOTHHU.  DBOJIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHUS
YEJOBECUECKUX MMOMyISUUN. bHOcOoLManbHbIe HCCIEA0BAHUS MPUPOABLI YEIIOBEKA.
HccnenoBanne KO3BOMOUUKN OMOJIOTUUECKOTO U COLMATIBHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, A. S. Porunckuii, M. M. I'epacumos.



Tabnuibl u cxembl: «MeTOoIbl AaHTPOMOJIOTUNY, «[ 0JIOBHOM MO3T YelIoBEKay,
«YenoBekooOpa3Hubie 00€3biHBIY, «CKeneT uenoBeKa M CKeJeT IIUMIIaH3ey,
«PyauMEHTBI 1 aTaBU3MBbD», «/[BHKYIIME CUIIBI AHTPOIIOTEHE3a», «DBOITIOLMOHHOE
IpPEBO  YEJOBEKA», «ABCTpasonurek», «YemoBek  yMmenbli», «YHenoBek
NpAMOXOIAIINNY, «JleHncoBckui uenoek» «Heannepranbipl», «KpoMaHbOHIIBDY,
«IIpeaku yenoBekay, «ITanbl 3BOJIIOLMHU YETOBEKa», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MPeaMETOB  MaTepUallbHOU
KyJIbTYpbl ~TIpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTHUH C
MUQOJIOTUIECKUMH ¢ OUOJNEHCKUMU CIOKETAaMU TPOUCXOXKJCHUSI UeJIOBEKa,
dboTorpaduu HaX0IOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET UesloBeKa, MOJIEh
yepena 4YeJIOBEKa M Yepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHUCTHU
IIMMITIaH3€, MOJIEJIM TOPCa MPEIKOB YETIOBEKA.

JlabopaTtopHass paGora «lI3yuenue o0coOOEHHOCTEHl CTpPOCHHs CKeleTa
YEJI0BEKA, CBS3AHHBIX C MPSAMOXOXKICHUEM).

IIpakTuyeckas padora «3ydyeHne F3KOJOTHUECKUX aJJalTalluid YeTIOBEKay.

Tema 6. Jxonoruss — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxkJieHue U pa3BuTUE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum
sK0J0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMU.

Meronbr skonoruu. IloneBble HabOMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpoAHbIE MW JabopaTopHble. MojenupoBaHue B SKOJOTUH. MOHHUTOPUHT
OKpY>KaroIel Cpeibl: TOKAIbHBIN, pErHOHATBHBIN U TJI00aTBHBIH.

3HaueHUE OKOJOTMYECKMX 3HAHWW I  4YeJoBEeKa. KOJIOTHYECKOE
MHPOBO33PCHUE KaK OCHOBA CBSI3€M 4esoBeuecTBa ¢ mnpupoaon. dopmupoBanue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUYECKON I'PaMOTHOCTH HACEIICHHUSI.

JdeMoHCTpanuu

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Cesepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonorun», «MeTtoasl 3KoJlorun», «Cxema
MOHHUTOPHHTIA OKPYKAIOUIEN CPEIIbD».

JlaGopaTopHas padora «3yuyeHne METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUI».

Tema 7. Opranu3msl U cpeia 00UTAHUS

Dkonornyeckne (HaKTOpbl U 3aKOHOMEPHOCTH X aewctsus. Kmaccudukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTponorennpie. O0mume
3aKOHOMEPHOCTH JCHCTBUS dKojorndeckux (akropoB. [Ipasmio muammyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIE
OpraHU3MBlI.

AbGuotnyeckue (Gaxropsl. CBeT Kak sKkojoruueckuit dakrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI



pacTeHH M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausM.

Temneparypa kak skosnorudeckuii daxrtop. J[lelicTBue TtemmepaTypsl Ha
opraHu3Msl. [IoMKHIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skonorudeckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojJiep KaHuo BoJHOTO OanaHca. Krnaccudukanus pacTeHHl MO OTHOUIEHUIO K
Boze. [Ipucnoco0aeHus AKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
ryOMHHasT  TMOJAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3moB. [IpucnocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckne putmbl. BHemHue M BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJuyHble pUTMbL. [IpHCTOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUIM
YCJIOBUH KU3HMU.

XKuzuennole Gopmbel opranusmoB. llonste o KuzHeHHOM (dopme.
XKuznennsie GopMbl pacTeHUIL: I1epeBhs, KYCTAPHUKHU, KYCTAPHUUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero Qopmel. [lapasutusm, koomneparwus,
MYTYyalau3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxJieOHWYecTBO). HeTpoduueckue
B3auMojieiicTBus  (Tomuueckue,  (Gopudeckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJEUCTBUI Ui CYIIECTBOBAHHUS OPraHU3MOB B Cpele
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpanuu

Tabmuuel U cxeMbl: «Jkojoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE», «XOJIOOHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl oOOWUTaHUA OpPraHU3MOBY», «bHOIOTHYECKHE PHUTMBDY,
«Kuznennsie  Gopmbl  pacteHuii», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOIO jecay, «llenu
MATaHUS», «XumHudecTBoy, «llapasutusm», «KoHkypeHmus», «CumMOno3y,
«KomMmeHcanuzmy».

O6opynoBanue: repbdapuu pacTeHUHW U JKUBOTHBIX, MPUCIOCOOJIECHHBIX K
BIMSIHUIO Pa3MYHBIX SKOJIOTMYECKUX (PaKTOpoB, repOapuul CBETOIIOOUBBIX,
TEHENIOOMBBIX W TEHEBBIHOCIMBBIX PAaCTEHUM, CBETOJIIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PAaCTeHHUS, TepOapuu M KOJUIEKIIMH TEIUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepeil, repOapuu
pacTeHui, OTHOCALIUXCA K Turpodpurtam, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIMU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repObapur M KOJUIEKIIMM PACTeHH ¢ JKUBOTHBIX, OOJAJAIOIIUX YepTaMu
IIPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM XU3HM, repOapuu u



KOJUICKIIMM PACTEHUM U >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJICKIIMU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHass pabora «BbIsiBIeHHE TMPUCIOCOOJCHUN OpPraHU3MOB K
BIIUSIHUIO CBETa».

JlabopaTopHass padora «BbIsSBIEHHE TMPHUCIIOCOOJICHUN OpPraHu3MoOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTeHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rusi BUAOB U MOMYJISALMIA

OKOJIOTrHYeCKHUe XapaKkTEePUCTUKHU MO YJIAIUY. [Monynsauus KaK
Oouosiornueckas cuctema. Poiab HEOAHOPOAHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOCHHOCTEH OUOJIOTHU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TOKAa3aTelId MONYJISALUUU: YHUCICHHOCTh, IUIOTHOCTD,
BO3pAacTHas W TOJIOBasg CTPYKTYypa, POXKIAEMOCTb, NPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJoruveckas CTpykrypa nonyidaiuu. OLeHKa YUCIECHHOCTH MOMYJISIUU.
JluHamuka monyisiuuu U €€ peryisiuus. BUoTMYeckuil MOTeHIWal MOMYJISIUY.
MoaenupoBaHue TMHAMUKA NONYJsiui. KpuBble pocTa YMCICHHOCTH MOMYJISALINH.
KpuBbie BbDKMBaHUS. Perynsamuss 4YUCICHHOCTH TOMYJAIUN: PoJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJIOTUYECKHUE CTPATEruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJIOTMYECKON HUIE BHaa. MecTtooOuTaHnue. MHoOroMepHas
MoJziesib 3Kojornueckor Humm Jx.M. XatumHcona. Pa3mepbl skosiornueckoun
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bug kak cucrema momyssuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCTpamuu

[Toptper: Jdx. 1. XaTunHCOH.

Tabmumpel W CXeMBbI: «DKOJOTHYECKHE XapPaKTCPUCTUKU  ITOIMYJISIIHNY,
«IIpocTpancTBeHHass  CTpyKTypa  nonyjsiuuu», «Bo3pacTHble  nHpaMuabl
nonyiasiuun», «CKOPOCTh  3acCelIeHUsT TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMu», «Mogenp skosorndaeckor Humu k. M. Xatunncona».

O6opynoBaHue: repoapuu PaCTCHUM, KOJUICKIINH JKHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMsH  pacTeHMH K
PaCCETICHUION.

Tema 9. Jxon0rusi co0001ECTB. IKOJOTNYeCKHE CHCTEMBbI.
CooOmectBa opranu3MoB. buomneno3 u ero crpykrypa. CBsizu MexIy
OpraHu3MaMu B OMOIIEHO3E.



OkocucteMa kak OTkpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOJIYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
Tpopuueckue ypoBHu. Tpoduueckue unenu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3K0cucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTeaud  dAKOCUCTEeMBbl. buomacca u  mpoayKuws.
DKOJOTMYECKUE MUPAMUbI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKLIECCHUM M HUX MPUYUHBL. AHTPONOIr€HHbIE BO3JCHCTBUS Ha
cykueccuu. Knumakcnoe cooOuiectBo. buopaznoobpasue v mojiiHoTa KpyroBoporta
BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3K0CUCTEMBL. JKOCUCMEMbl 03EP U peK. DKocucmembl Mopeli U
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmblHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOIMOT€HHBIMU U TPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojackas
dnopa u ¢ayna. CuHaHTponuzalusi Topojckoi (ayHsl. buonoruueckoe u
XO03SIICTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ggexma u 6udo8-30ugpuxamopos (Kiouesvlx
6U008) 6 yHKyuoHUuposanuu sxocucmem. IlepeHOC PHEPrUU U BEIIECTB MEXKIY
CMEKHBIMU KOCHCTEMaMU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/IEMCTBU.

Mexanuzmoi 8030elicmeus 3aepsA3HeHull pPAa3HbIX Munos Ha
CyOOP2aHU3ZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUDOBAHUSL — AHMPONOSEHHO20  B030€UCMBUSL.
MeTton0Ji0rusi MOHUTOPUHTA €ECTECTBEHHBIX U @aHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHCTpamuun
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OWoOIeHO3a»,  «IKOocHUcTeMa

IIMPOKOJIIUCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO jeca», «DyHKIHOHAIbHbIE
IPYIIBl OPraHU3MOB B 3KocHCTEME», «KpyroBopoT BELIECTB B 3KOCHCTEMEY,
«llenmn nmutanus (macTOWIHAS, JETPUTHAS)», « IKOJIOTUUECKAS MHUPAMHUJIA TUCEI,
«OKonoruveckas mupamua OMoOMacch, «IKOJOTHUYECKAsT MHpPAMUa SHEPTHI,
«O6pazoBanue Oonotay, «llepBuunas cykmeccus», «BoccTaHOBIEHHE jeca Mocie
noxapa», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BemIECTB U MOTOK
SHEPIuM B arpoleHose», «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repbapun pacTEHUH, KOJUICKITUN HACEKOMBIX, Uy4elia MTUIl |
3Bepeid, repdapuu KyIbTYypHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
KOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMbDY.



JlabopaTtopnas pabora «l3ydyeHue pa3zHOOOpa3us MEJNKUX IOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX.

IKCKypeHsl «IKCKypcHsl B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepes3HSiK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYypeHsi «ODKCKYpCHUsS B arpodKocucTeMmy (Ha Mojie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocgdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmiennanerapHas o6ojouka 3eMJIH, TI€ CYIIECTBYET WIH
CyllecTBOBaja XM3Hb. Pa3BuTre mpenacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uocheps u e€ coctan. JKupoe
BeIECTBO OMocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocdepbl. OcobeHHOCTH Ouochepsl Kak
rno0anbHON 3KocucTeMbl. JlnHaMudeckoe paBHOBecue B 6nochepe. Kpyropopotsr
BEIIECTB U OMOTCOXMMHUYECKHE IUKIBI (Yriepoaa, a3oTa). PUTMUYHOCTE SBJICHHIA
B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonsitue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIIaHHBIC U ITUPOKOJIUCTBEHHBIC Jieca, CTEIH, CaBaHHBHI,
IyCTBIHYU, TPOITMYECKHE Jieca, BRICOKOTOphs. Kimmar, pacTUTEIbHBIA U )KUBOTHBIH
Mup OMOMOB CYIIIH.

CtpykTypa u QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ouochepHbIX (HYHKITUH.

JdeMoHCcTpanuu

IToptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOIE»,
«KpyroBopoT yrimepoma B mpupozae», «KpyroBopor kmucimopoga B MpUpOJE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinmarnueckue
nosica 3emany», «Tynapay», «Taira», «CMmemanasii gec», «ILIMpoKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoinas cpeaa

DKOJIOTMYECKHE KPU3HChl M HMX MpUYMHBL. Bo3gelcTBue deloBeka Ha
ouocepy. 3arps3HeHuwe BO3MyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
IMOYBEHHBIX pecypcoB. 3MeHeHne kiuMmara.

AHTpPONIOTE€HHOE BO3/IEMCTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXpaHa
pPaCTUTENBHOIO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLMUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
borannueckune caapl U 300J10TMUYECKHUE TTAPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEYECTBA W MPHUPOJIBI.
PaurionanbHO€  TPUPOJOMOJIB30BAHME W COXpaHEHUE  OHUOJIOTHYECKOTO



pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJI00ATBHBIX SKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE MMOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowell U
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, odecneuusanowue O00CmMyn K
ungopmayuu no  cocmoAHU0 OMOENbHLIX U008 U okocucmem. OcHobl
IKopeaburumayuy dKocucmem u cnocob6o8 6O0pbbbL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazeMHbIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocdepbl»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1ouBbl», «llapHukoBbll  3dekT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MoOeNn yIpaBiIsieMOro MUPay.
O6opynoBanue: Qotorpaguu oxpaHsSE€MbIX pacTeHUM M KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIETI'O OBPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOJIOTHUU
BBIICJICHBI CJIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUM Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAOTCS
B CIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuKsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE PpE3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B IMPOIIECCE peaiu3aliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATENbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/lay, YBaXKUTEIbHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXKIaHCKON UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEX
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOAbL,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TMOHMUMAaHUS 3HAYEHUsS OWOJIOTMM B TO3HAHUM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTEINSIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O IIPUHATHA LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHUIA;

IIOHMMAaHNE 3MOILMOHAJIBHOTO BO3JEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@JKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢pusuuyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPbl 310POBbS U
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

NOHMMaHWEe W peanu3anus 370pOoBOro u Oe3omacHoro oOpasa >KU3HH
(3mopoBoe  TUTaHHUE, COOJIIOJACHUE TUIHMEHUYECKUX MpPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryispHas QuzndecKas



aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1[EHHOCTU TMPaBUI UHIUBUAYAIBHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE MOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOW W COLHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTb;

UHTEpEC K pas3nuHbIM cepam mpodeccuoHanbHON AEATEITLHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTNY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

TOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHHUE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OIIEHKM HX BO3MOXHBIX TOCIEACTBUM IS
OKpY’KaroUIen Cpelsl;

OCO3HaHHE TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpPETaeMble NpPH HU3YYEHUH OHOJOTHUU
3HaHMSI W YMEHHUS TMPU PEHICHHH TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
OPUPOIOIIOIB30BaHUEM  (COONIIOICHNE  TPaBWJI  TOBEICHHUS B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, OrOoCchephI);

AKTUBHOE HENPUATHE JICMCTBUK, NPUHOCAIIMX BpEH  OKPYXKAIOIIEH
MPUPOAHON cpesie, YMEHHE MPOrHO3UPOBATH HEOIATONPHUSTHBIE SKOJIOTHUYECKUE
MOCJEACTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOIIECTBEHHOUN MPAaKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUDPA;



MOHUMaHUE crneuu@uKku OHOJOrMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHUpPOBaHUHU PALMOHAIBHOIO HAYYHOT'O MBILUICHUS, CO3JaHUU LIEJTOCTHOIO
MpPEACTaBICHUs 00 OKpY)XAlOUIEM MHpE KaK O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTMU JJII COBPEMEHHOW LMBWIM3AINU:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/1aHHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOoOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJA U3 INIO0ANbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEeH KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHON IpaMOTHOCTHU oOydarommuxcs, GopMUpyeMoil
pU U3y4YEeHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIErO0 MHUpPA U MPOUCXOASIINX B HEM U3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE Hay4HbIX (DAKTOB H
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJILHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHust npo6JieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESTEbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTAMU.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUSA y4ueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIe i1  (POPMUPOBAHUS MHPOBO33PEHUS OOYyYaIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHITHS, OTpPaKaroIlue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa MW CHEUPUKY METOIO0B TO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBICHHE, TPOIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccieoBaHue,  HaONMIOJEHWE,  HM3MEpPEHUE, OSKCIHEPUMEHT U  ApPYrue);
YHUBEpCAIbHBIE Yy4YeOHBbIC neicTBHUs (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
PETYISITUBHEIE), o0ecreunBaroIue dbopmupoBaHue G YyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYArOMIMXCSA;, CIOCOOHOCTH
oOy4arommxcs WCIIOJIH30BATh OCBOCHHBIE MEXTUCITUTUIMHAPHEIC,



MHUPOBO33PEHUYECKHE 3HAHWA W YHUBEpPCAJIbHbIE ydueOHBIE JIEHCTBUS B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

B pesynbrare wu3yyeHuss OHMOJOTMM HA YpPOBHE CpPEIHEro O0OILIero
oOpa3zoBaHusg y oOyuarouierocs OynyT cGOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHHUBEpCAJIbHBIE YUeOHbIE IEHCTBUS, KOMMYHHKATHBHBIC YHUBEPCATbHBIC yUeOHBIC
JICHCTBUS, pETYIATUBHBIE YHUBEpCalbHbIE Yy4eOHBIC JCHCTBHS, COBMECTHas
JeSITeIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

Osaanenne YHHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJIbHBIMHU
AeMCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBUS:

CaMOCTOSITeIbHO  (DOPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWUK TPHEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaIu, 0000IICHUs ), PACKPBIBATh CMBICIT
OMOJIOTUYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTAHABIIMBAThH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

OTIpeNeNIATh 1IeNM JACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHXKEHUS, COOTHOCHTh PE3YJIbTAThl ICSITEIHPHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MOHATHS sl 00bsICHEeHUs] ()aKTOB M SIBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKWE pPACCyXJIeHHUs (MHAYKTHBHBIE, JEIYKTHBHBIE, IO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

IPUMEHSTh CXEMHO-MO/ICIIbHBIC cpeacTBa TUTS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TakKe  IMPOTHUBOPEYHMM  Pa3HOr0  pojaa,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH MOCEACTBUH JCSITEIBHOCTH;

KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEIOBATEIbCKOW M TPOCKTHON eI TEILHOCTH,
HAaBBIKAMH  pa3pelieHus MmpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TTOMCKY METOJ/IOB PEIICHUS IPAKTHICCKUX 3a]1a4, TIPUMCHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;



UCIIOJIb30BaTh pPa3IUYHble BUIBl JESITEIBHOCTU IO MOJIYyYEHUIO HOBOTO
3HAHMSI, €ro MHTEpPHpETaluH, NPeoOpa3OBaHMI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX U COLIMAIbHBIX MPOEKTOB;

(opMHpOBATh HAYYHBIN TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISBJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJU3HpOBaTh 3a/aauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IS J10Ka3aTeJbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OLICHMBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OMBIT;

OCYHIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B TPOPECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATENIbHYIO M TNPAKTUUECKYIO O00JacTH
KU3HEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, MpeJiaraTb OpUTrHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTH POOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALNU (TEKCTE Y4eOHOro
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBApAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaNIM3UPOBATH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (POPM IPENCTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JT0OCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSITh Pa3IUYHBIE METOIbI MPHU TOUCKE U
otbope Omonornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS yY4EeOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYpy AKTHBHOI'O MCIIOJIb30BaHUS Pa3JIMYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopManuu (CXeMbl, TpadUKH, TUATPAMMBbI, TaOIHIIbI, PUCYHKH
H JIpyroe);

UCIIOJIb30BaTh HAY4YHbIM f3BIK B KadeCcTBE CpeACTBa HpuU pabore C
Oouonornueckol umHpOpManuen: MPUMEHSATh XUMHYECKHe, (QU3NUYECKHE U
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (hopmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HarIJIAIHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIIH,
MH(pOpMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



OBJajieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) o6meHue:

OCYIIECTBIISITh KOMMYHHKAIIMKU BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WU JUCKYCCHUHU MO CYIIECTBY OOCY>KJaeMoil TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUSI OTHOCUTEIHHO BBITIOJTHEHUS MpeajiaraeMou
3a/1a4M, YYUTHIBATh MHTEPECHI U COIVIACOBAHHOCThH MO3UILIMM JPYTUX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, MOHMMAaTh 3HAYCHUE
COITMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITUaTh KOH(MIUKTHI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aMMOJICUCTBUS, MOHUMATh
HaAMEpPEHUsl IPYTUX JIIO/ICH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU Ppopme GOpMyTHUPOBATH CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHAS JeSAITEJILHOCTh:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHHOW W WHIWBHUIYaTbHOU
paboTHI MPHU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHMSI TPYITIOBLIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUN yueOHOH 3a/1a4u;

BBIOMPATh TEMAaTHKY U METOJBl COBMECTHBIX JACHCTBUM C y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHURA,;

NPUHUMATh IEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHUSA 1O €€ JTOCTHXKEHUIO: COCTaBIIAThH IUIaH JIEHCTBUH,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBAaTh KauyeCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYeCKOe IIOBEJEHHE B PA3IUUHBIX
CUTYAITUSAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

OBy1ajleHUe YHUBEPCAIBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHWUS JUIsl BBIIBICHUS MpoOiIeM H UX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYaITUsX;

BBIOMpAaTh HAa OCHOBE OWOJOTHYECKUX 3HAHUN IIEJIeBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOWX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K YKUBOW MPHUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSATEILHO OCYIIECTBISATh TO3HABATEIBHYIO NIEATEILHOCTH, BBISBISATH
MpoOIeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPELIEHUs NpodiieMbl €  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEHN U MPEANOUTECHHUII;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO ITpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJa/JI€Th  HAaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH  Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHUCTBUHM M MBICIMTENBHBIX IPOLIECCOB, HX pE3yJbTAaTOB U
OCHOBaHUM, MCMOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CHUTYallud, BHIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IPU aHAJIU3E pPE3YIbTAaTOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3HUIMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yabTaThl OCBOCHUS COACpPKAaHWSA YYEOHOTO TIpeaMeTa
«buonoruss» Ha yrayOnEHHOM ypOBHE OPHEHTHPOBAaHBI Ha oOOecredyeHue
npopuapHOro  00yueHHMs — oOydarommxcs  Omosorud. OHM  BKIIIOYAOT:
cneruuyeckue sl OMOIIOTUM HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI EHCTBHI TIO
OCBOCHHIO, MHTEPIPETAIMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHUIO HOBBIX 3HAHWUU W WX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaKKe B
pEaNbHBIX KU3HCHHBIX CUTyanusiX. [IpenqMeTHbie pe3yiabTaThl MPEICTaBICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHbBIe pe3ynbTaThl OCBOEHUs ydeOHoTo mpenmera «buomorus» B 10
K1acce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH  TPOOJIeM  palMOHAIHHOTO



MIPUPOJIONOJIB30BAHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
OHOoJIOTHUH;

BJIAJICHUE CHCTEMON  OHMOJIOTMYECKMX 3HAHWUM, KOTOpas BKJIIOYACT:
OCHOBOIMOJIAralue OUOJIOrMYeCKUe TEPMUHBI U TOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BUTHE), OMOJIOTMYECKHUE TEOPHUHU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMmocoMHas Teopust
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o mneHtpax
MHOrooOpa3usi ¥  TNPOUCXOXKJCHHUS  KYJbTYPHBIX  pPacTeHHil),  3aKOHBI
(ermHOOOpa3usi TOTOMKOB TEPBOrO TMOKOJICHHS, PACIICTUICHHUS], YUCTOTHI TaMer,
HE3aBUCUMOTrO HaclenoBanuss [. MeHaens, TOMOJOTUYECKUX PSAJIOB B
HacJICACTBEHHOU U3MCHYUBOCTHU H. n. BaBuosa), IIPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIh3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT H
DYKapUOT, OJHOKJIECTOYHBIX MU MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pAaCTEeHMM, JKMBOTHBIX, 4YEJIOBEKa, IPOILECCOB JKU3HEICATECIHHOCTH,
NPOTEKAIOIINX B OpPraHM3Max PAacTeHUM, >KUBOTHBIX U 4YEJIOBEKa, OMOJIOTHYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoJIM3M), MpEeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOrO TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, MOpUOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOTreHe3a),
B3aMMO/JICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBSA3M MEXIY OpPraHOMJAaMH KIETKH M HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEM M HUX (YHKIUIMH, MEXIY
OpraHamMM M CHUCTEMaMU OpPraHOB Yy pPACTEHHI, >KMBOTHBIX WM YEJIOBEKa U HUX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIHUSAMHU, MEXKIY OdTalaMu
oOMeHa BEIIECTB, ATaraMi KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, TEHOTUNOM U (DEHOTUTIOM, (PEHOTUIIOM U
dakTopamu cpebl OOUTAHMUS;

YMEHUE BBIABISTh OTJIWYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pPacCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCIMOJb30BaTh COOTBETCTBYIOUIME APTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISABISITH IPUUYUHHO-CIIE/ICTBEHHbBIE
CBSI3M MEXTY UCCIIETYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, JCNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBINONHATh J1a0OpAaTOpHBIE U MpakTUYeCKue padoThl, COOII0JATh
npaBuiia rpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;



YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1ENb HCCIEAOBAaHWS, aHAIM3UPOBATH MOJYyUYCHHBIC
PE3YJIBTATHI U CNIaTh BEIBOIBI;

YMEHUE YYacTBOBAaTh B YueOHO-UCCIEA0BATENbCKON paboTe mo OHOJIoTHH,
OKOJIOTUM W MEIHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  PE3yJbTaThl HAa  YUYEHUYECKUX
KOH(epeHUusX;

YMCHHE OIIEHUBATh JTUYECCKHE AaCIEKThl COBPEMCHHBIX HCCICIOBAaHUN B
obmactu  Ouomorm W MEAWIMHBI  (KJIOHHPOBAaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABICHHOE W3MEHEHHE TeHOMa WM CO3JaHHME TPAaHCTCHHBIX
OpraHu3MOB);

yMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESATENBPHOCTH B 00JIacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SUCTBA, MUIIEBOW MPOMBINIICHHOCTH, YIAyOIsITh MO3HABATEIIbHBIN
MHTEpEC, HAMIPABICHHBIM HA OCO3HAHHBIN BHIOOpP COOTBETCTBYIONICH mpodeccuu u
OpOJOJKEHHE OMOJOrMYEeCKOro 0o0pa3oBaHUs B  OpraHU3alUSgX CPEIHEro
npo(ecCHOHAIBLHOTO U BBICILIET0 00pa30BaHUs.

[IpenmeTHBIC pe3yabTaThl OCBOCHHs ydueOHOro mpeamera «buomorus» B 11
K1acce OJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHWH O MeCTeé ¥ POJM OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBI MHUpPa, B TO3HAHWM 3aKOHOB NPUPOJABI M PEIICHUH HKOJIOTHYECKUX
npo0JieM dYeloBEeYeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OHUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOMOJATAIONINX OHOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs IBOJIOLMH), YICHHUS
(A. H. CeBepuioBa — 0 nyTsSX U HampaBieHusx 3Boitonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoapieBoro cxoxactea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON NHUpaMUIibl SHEpPruM), rumnores3bl (runoreza «mupa PHK» V.
['unGepTa);

yMEHHE  BIAJeTh  OCHOBHBIMH  METOJaMH  HAYYHOTO  IIO3HAHWS,
MCITIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX 0OBEKTOB M DKOCHCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOO0AMM BBISIBICHHS H
OIICHKU aHTPOITOTCHHBIX HM3MEHEHU B IPUPO/IE;

YMEHHE BBIACIATh CYIICCTBCHHBIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
KOCHCTEM M Ouocdepbl, CTAOMIM3UPYIOLIETO, ABMXKYILIETO M Pa3pbIBAIOILIETO
€CTECTBEHHOTO otbopa, AIITOTIATPUIECKOTO u CUMIIATPHIECKOTO
BUI000Pa30BaHUs, BIMSHUS JBIDKYIIIUX CHJI SBOJIONNUU Ha T€HO(DOH]T TOMYJISAINH,



MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAaHABIHMBATH B3aUMOCBS3M MEXAY IMPOIECCAaMH HBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIOTEHE3a, KOMIIOHCHTAMM Pa3IMYHBIX IKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTECIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OUOTHYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3¢ OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONIME aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CpeJbl OOUTAHUS, STUHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHEGHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIIATH PUINHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH M SIBIICHUSMH, JIeJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHE pPabOTHI, COOIIOAATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHpPYS LEIb HCCIEIOBaHUS, aHATU3UPOBATH IMOJTYYEHHBIE
PE3yNbTATHI U I€NIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B yueOHO-HMCCIEIOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHYECKHUX
KOH(EepEeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MpeIOTBPAIICHUS
r1o00aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayimied npodecCHoHAIBHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIONIIEH  MpOoPecCHu U  MIPOAOIKECHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 Buonorus xak Hayka 0 0
2 JKuBbIe crcTeMBI M UX U3ydEHHUE 0 0
3 Buonorus kinetku 0 0.5
4 X¥UMH4YECcKasi OpraHu3anus KIeTKN 10 1
5 Crpoenue u GyHKUUU KIETKU 8 1
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 3 0 5
KJIETKE
7 HacnencrBennas nngopmanus u 9 1 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 0 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuEe U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 0 0
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuust opraHu3MoB 5 1 1.5
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4 0 0
17 PesepBHOE Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

14




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢pposrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI pecypest
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4 0 0
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 1 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6 0 0
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 14 1 15
3emiie
5 [IpoucxoxaeHNe YeIoBEeKa — aHTPOITOTCHE3 8 0 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 2 0 0.5
C OKpYyKarollen cpeou
Opraau3Msbl U cpesia 0OUTaHHS 11 2 15
DKOJIOTHS BUJIOB U TOIYJISIIII 8 0 0.5
9 ?::5;:3;}1 CcO00IIeCTB. DKOJIOTHYECKHE 12 1 05
10 buocdepa — rimobabHas 3KOCHCTEMA 2 0
11 UenoBek U OKpyKarolas cpeaa 0
12 PesepBHOe Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5




MPOBEPSIEMBIE HA EI'D IO BHOJIOTMU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHUS
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3oBaHus

ChopmMupoBaHHOCTh 3HAHWUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHUN KU3HEHHO BKHBIX COIUATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO PHUPOAOTIONH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U
3apyOCKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucremolt 3HaHMIA 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKHUX HCCIICOBAHMSIX JKHUBBIX
00BEKTOB UM DJKOCHCTEM (ONMUCaHUE, W3MEpEeHUe, IPOBEACHUE
HaONIOZICHUIT); CIMOCOOaMHU BBISIBICHHUS M OIICHKHA aHTPOTIOTEHHBIX
U3MEHEHUW B PUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPATh MX SKCICPUMEHTATbHBIMU
cpenctBamu, GOPMYNIHpPYS I€db HUCCIICIOBAaHUS, aHAJIU3HPOBATH
MOJTyYCHHBIC PE3YyIbTaThl U JIeJIaTh BHIBOJIBI.

BrisiBieHME 3aBHCHMOCTH MEXKIY HCCICAYEeMBIMH BEIUYMHAMM,
00BSICHCHHE TIOJIYYCHHBIX PE3YJIbTaTOB U POPMYJIUPOBAHUE BHIBOJIOB C
WCIT0JIb30BAaHNEM HAYYHBIX TIOHATHH, TEOPUI M 3aKOHOB

YMeHue BiIageTb CHCTEMO OHOJOTMYECKHMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraoue OWOJIOTMUECKUE TEPMHHBI U TOHSTHUS
(>Kku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BUJI, NOMYJSIHS, SKOCUCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOM3BE/ICHUE, HaCJIeJICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas tTeopus T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOrO MMMyHHUTeTa Il
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEeACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxojactsa K. bapa, sBosonnonHas
teopuss Y. JlapBuHa, CHHTETHYECKass TEOpHUsS SBOJIOLUHUH, TEOPUS
antponorene3a Y. Jlapsuna; Teopus Ouoreouneno3a B.H. Cykauépa;
yuenue H.W. BaBunoBa o 1meHTpax MHOrooOpaszus U MPOUCXOKICHHS
KylIbTypHbIX pacteHud, yudenue A.H. CepepuoBa 0 mnyrax u
HaIpaBJICHUAX 3BOMIOINH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOpPa3Usi MOTOMKOB MEPBOTO TOKOJICHHUSI, PACIICTIIICHHS




MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHWs MpusHakoB [. MeHnnens;
CLCIUIEHHOTO HACJEI0BaHUs IPU3HAKOB W HApPYUIEHUS CLEIUICHUs
resoB T. Moprana; roMOJIOTrMYECKHX PSIOB B HACICACTBEHHOU
n3MeHunBocty H.M. BaBwioBa; reHermueckoro pasHoBecus JIx.
Xapmu wu B. BaiiaGepra; 3apogpimeBoro cxoxactsa K. bopa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

IPUHLMIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyma lO. JInbuxa, 3K0JI0rMUecKoil nmupamMuabl YUCEll,
0MOMacChl U SHEPTHH);

runote3sl (koanepBarnoit AWM. Omapuna, mepBuuHOrO OyipoHa JIxk.
Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenue peuiatb IOUCKOBBIC OHoJoru4ecKue 3aa4yl; BBbIABIISTH
MPUYINHHO-CJICACTBCHHBIC CBA3U MCXKIY HCCIICAYCMBIMU
OHOJIOTMYCCKUMU 06"I7€KTaMI/I, mpouoeccaMm W ABJICHUAMU, OCIIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUM IOJTYUYCHHBIX PE3YJILTATOB,
COCTaBJIATh T'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PA3HBIX THIIOB
HacCJICJOBaHUA IPHU3HAKOB Y OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA
BCHICCTB U DHEPI'MU B OKOCUCTEMAX (HGHI/I IUTaHWA, ITHIICBBIC CeTI/I)

VYMmenne YCTaHaBJIMBAaTb B3aUMOCBA3HN MCXKOY CTPOCHUEM n
(GYHKIUSMU: OpPraHOMIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu |
CHCTEMaMH OpPraHOB y pACTCHWH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
[IUKJIOB OPTraHU3MOB; ATallaMU YMOPHOHAIBHOTO Pa3BUTHS; TEHOTUIIOM
u ¢eHotunoMm, ¢eHoTHNIOM ©  (aKTopaMu Ccpeapl OOWTaHUS,
mporeccaMu  ABOJIIOIUH;  ABIKYIIMMH CHJIAMH  QHTPOIIOTCHE3a;
KOMIIOHECHTaMHU Pa3JIMYHBIX 3KOCHUCTEM U TPUCHOCOOICHUSMU K HHUM
OpraHu3MOB

YMeHHe BhIICNATh CYIECTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KIETOK MPOKAPHOT U SYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHWU3MOB, BHJIOB, OMOTEOIICHO30B, YKOCHCTEM H
Ouocdepsl; CTPOSHHs OpPraHOB W CHCTEM OpraHoB pacTCHUH,
KUBOTHBIX, YEIOBEKA; MMPOLIECCOB KU3HECIATEIIPHOCTH, MPOTEKAOIINX
B OpraHM3Max pAacCTCHUH, >KMBOTHBIX W YEJIOBEKa; OWOJIOTHYCCKUX
mpoieccoB: oOMeHa BemecTB (MeTaboyiu3M), HMHPOPMALMU U
IpeBpalleHusl SJHEPruH, OpOKEHUs, aBTOTPOPHOTO M TeTepoTPO(PHOrO
TUTIOB MHTaHUsA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
ramMeToreHe3a, OSMOpHUOTEHE3a, MOCTIMOPHUOHAIBLHOTO  Pa3BUTHS,
pPa3MHOKEHHUS, UHAWBUIYaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHICTBUSI TEHOB, TeTepo3uca; JEHCTBUH HCKYCCTBEHHOTO
oTOOpa, CTAOMIM3HUPYIOLIEro, JBIXKYIIETO W  Pa3pbIBAIOIIETO
€CTeCTBEHHOTO O0TOOpa; ayuIONMaTpUYecKOr0 M CHMIATPUYECKOTO
BHUJI000PA30BaHUS; BIMSHUS IBUKYIIMX CHJ SBOIIOIUN Ha TeHO(OHT
MOMYJISIIINK; TPUCTIOCOONIEHHOCTH OPTaHM3MOB K Cpelae OOUTaHWs,




YEpeIOBAHMS HAIPaBJICHUN DSBOJIIOLMH;, KPYrOBOpPOTa BELIECTB H
II0TOKA SHEPIUU B DKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUSI BBIACIATH CYHIECTBEHHBIC IPU3HAKH
BHUPYCOB, KIETOK MPOKApHUOT U OYKApUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
O0COOEHHOCTH MPOIIECCOB OOMEHA BELIECTB U MPEBPALEHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HSHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHS, pPAa3BUTUA U
Pa3MHOXKEHMsI, UHAUBUIyaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
00pBOBI 3a CYILIECTBOBAHUE, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHuUs,
MPHUCIIOCOONICHHOCTH OPraHu3MOB K cpeie OOWTaHWs, BIUSHUS
KOMIIOHCHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX M3MEHCHHI B DKOCHCTEMAax
CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M TPEBPAIICHUS DHEPTUU B
ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIITHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
POACTBa OPraHU3MOB PA3HBIX CUCTEMATUYCCKHUX TI'PYIII, B3aMMOCBA3HU
OpraHuM3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEJIOBEYECKHX pac;
HE0OX0IMMOCTH 3JJ0pPOBOrO 00pa3a KHU3HU, COXPAHEHUs pa3HOOOpa3us
BUIOB M DSKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHMS NPHUPOIBI U
9eJI0BEYECTBA

YMeHHe KpUTHYECKH OICHMBAaTh WH(GOpPMAIHI0 OHUOJIOTHIECKOTO
COJICpKAHUS; MHTEPIPETUPOBATh ITUYCCKHE AaCIEKThI COBPEMEHHBIX
WCCIIEIOBaHU B~ OWOJIOTHHM,  MEAWIWHE,  OHOTEXHOJIOTHH,
paccMaTpuBaTh rJI00abHBIC IKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH 110 OTHOUICHHIO K HUM COOCTBEHHYIO
HO3HIIHIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O BUOJIOT'HN

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUS

buomornsa xak HaykKa. JKuBBle CHCTEMBI U X HU3Y4YCHHUC

1.1

CoBpemeHHast OHMOJOTHSI — KOMIUIGKCHAs Hayka. bHoOJIOTMYecKue HayKd |
n3y4yaemble UMH TpobiemMbl. DyHIaMEeHTaNbHbIE, MPUKIIATHBIE U TIOMCKOBBIC
Hay4HbIE UCCJICIOBAHUS B OMOJIOTHUH.

3HavyeHre OHOJIOTHMH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptunbl mupa. [Ipodeccun, cBsa3anubie ¢ Onosioruel. 3HaueHne OUOJIOTHH B
MPAKTUYECKOU JCSITEIPHOCTH YEJOBEKa: MEIUIIMHE, CEIhCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MIPUPO/IBI

1.2

KuBpie cucTeMBbl Kak mpeaMer wusydeHus Ouosioruu. CBOWCTBA JKHMBBIX
CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, JIUCKPETHOCTh M IIEJIOCTHOCTb,
CJIO’)KHOCTh U YIOPSATOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3aIINs,
CaMOBOCIPOM3BEACHUE, PA3/IPAKUMOCTh, K3BMEHYMBOCTD, POCT U PA3BUTHE.
YpoBHM OpraHu3alMd KUBBIX CHCTEM: MOJEKYJISPHBINA, KIECTOYHBIH,
TKaHEBBIM, OPraHU3MEHHBIM, MOMYISIUOHHO-BUJIOBOW, 3IKOCHUCTEMHBIN
(6uoreoneHoTHUeckuii), OnochepHsiid. [Iporeccel, MPOUCXOIAINE B KUBBIX
cuctemax. OCHOBHBIC MPU3HAKU KUBOTO. JKH3HB Kak ¢opma CYIIECTBOBAHUS
MaTepuu

1.3

Meroasl Ouosormuecko Hayku. HaOmroneHue, w3MepeHue, SKCIEPUMEHT,
cucremaTtusanus, MeraaHanu3. [loHATHE O 3aBUCMMOW W HE3aBUCHUMOMU
nepemenHoi. IlmanupoBanue oskcrnepumenTa. I[locTaHOBKa U IpoOBepKa
runore3. Hyneas runoresa. [lonstue Boi6opku u e€ groctoBepHocTs. Pa3dpoc
B  Ouonormyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH  IOJIy4EHHBIX
pe3ynbraToB. [IpuunHBl UCKa)XeHHUS pPe3ylbTaToB 3KcrmepuMenTa. [lonsTue
CTaTHUCTUYECKOTO TeCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knetka — crpykrypHO-QDyHKIIMOHANbHAS eAMHULIA kuBoro. Mcropus
oTKkpbITHS KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

MeTonsl  MONEKYNAPHOM W KIETOYHOM  OMOJOTHH:  MHUKPOCKOIIHS,
xpomatorpadus, anekTpodopes, METOJ MEUYEHBIX aTOMOB,
muddepeHnraibHoe HeHTpUPyrupoBanue, KyIbTHBUPOBAHNE KIETOK

2.2

XHUMHYECKUHN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMUKpOdIeMeHThl. Bona
U e€ posb Kak pacTBOpPUTENS, pEearcHTra, y4acThe B CTPYKTYPUPOBAHUHU
KIIETKM,  TEIUIOperyiasuud. MuHepanbHble  BEIECTBA  KIETKH,  HUX
Ouonornyeckas poib. Pojb KaTHOHOB M aHHMOHOB B KJIETKE.

buonornyeckue mnonumepsl. benku. AMMHOKHCIOTHBIM cocTaB OenKOB.
CrpykTypbl OenkoBoit Mosiekyinbl. [lepBuuHas cTpykTypa Oenika, menTHIHAS




CBsA3b. BTOpHuHas, TpeTuyHas, YETBEpPTUYHAs CTPYKTypbl. JleHaTyparus.
CpoiictBa OenkoB. Knaccudukamus OenkoB. buonormueckue QyHKIUH
OEJKOB.

VYrneBoasl. MoHOCaxapuipl, AUcaxapu/ibl, OJIMITOCaXapyuabl U MOJIHCAXapUIbl.
O6mwmii 1naH CcTpoeHus U (PU3UKO-XMMUYECKHE CBOMCTBA YIJIEBOOB.
Buonornyeckne GyHKIIUN YTICBOIOB.

Jlumuaet. TuapodmnbHo-THIPO(GOOHBIE cBOMcTBa. Kitaccupukanus JTUTTHIO0B.
Tpurmunepuasl, Gochoumasl, BOCKH, cTepoupl. buomorndeckue GyHKInn
munuaoB. OOmuMe cBolcTBa OHOJOTMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxneunosbeie xucnotel. JIHK u PHK. Crpoenne HyKJIEHMHOBBIX KHCIOT.
Hyxkneotuasl. [lpuniun  komriementapHoctu. IlpaBumo  Yapradda.
Crpykrypa IHK — nBoitHas cnupanbs. MecToHaxoxkaeHne u OMOJIOTHYECKue
¢yuxuun JJHK. Bunet PHK. ®yaknun PHK B kietke.

Crpoenune Monekynsl AT®. Makpospruueckue cBsizu B Mojekyne ATO.
buomornueckue ¢ynkmuu AT®. BoccTaHOBIECHHBIE TEPEHOCUYHKH, WX
¢byuknun B kierke. CexkBennposanue JIHK.

CtpykTypHass OMOJIOTHS: OMOXUMHUYECKHE W OMO(DU3MYECKUE HCCIICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKY

2.3

Tunel KiIeTOK: JSyKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-
(dbyHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.

Crtpoenne nmpokapuoTHIecKoi kieTku. KiierouHast creHka OakTepuid U apXxei.
OcoOeHHOCTH CTpOEHUS reTepoTpoHON U aBTOTPOPHON MPOKAPUOTHIECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

Crpoenue U pyHKIMOHHUPOBAHUE dyKapUOTHYECKOHN KileTku. [lnazMaruyeckas
MeMmOpana (mmasmaiiemma). CTpykTypa IUTa3MaTHYeCKOWM — MeMOpaHBbI.
TpancropT BemiecTB 4epe3 IUIa3MaTUYECKyl0 MeMOpaHy: I1acCUBHBIN
(muddy3us, obneruénnas qud@dy3us), akTUBHBIA (IEPBUYHBIA U BTOPUIHBINA
akTUBHBIN TpaHcropT). [lomynponumaemocth MemOpanbl. PaGota HaTpuii-
KaJTMeBOr0 Hacoca. OHJAONMTO3: MUHOIMTO3, (aromuTo3. DK3OIMTO3.
Knerounas crenka. Ctpykrypa ¥ (GyHKIMHM KIETOYHOW CTEHKU PACTCHHIA,
rpuooB.

Huromnasma. [{utozons. Lurockener. J[Bmwxenue nuroruiazmbl. OpraHoubI
kieTkd. OgHoMeMOpaHHbIE OPraHOW[IbI KIETKU: SHIOIIa3MaTH4ecKas CETh
(BIIC), anmapart ["osbkH, TU30COMBI, UX CTpOeHUE U PYHKUIKU. B3anmocBs3b
OJIHOMEMOpAHHBIX  OpraHounoB  KiIeTku. CTpoeHue  TpaHylISIpHOTO
petukynyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit (arpanyaspHbBIN) SHAOIUIaA3MATHYECKUil peTukynyMm. CekpeTopHas
¢byuknus anmapata [onpmku. TpaHcmopT BemiecTB B KieTke. Bakyomu
pacTuTenbHBIX KiIeTok. Knetounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPHUH, TUTACTU]IBL.

Crpoenre u GyHKIMM MUTOXOHIpHMA U TutacTui. [lepBuuHbIe, BTOPUYHBIE U
CIIOXHBIE TMJIACTUIBI  (POTOCHHTE3WPYIOMUX DYKAPUOT. XIIOPOTIUIACTHI,




XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannsie opranouabl kieTkun CtpoeHrne M (QYHKIMH HEMEMOpaHHBIX
OpraHou/ioB KieTkd. Pubocombl. MukpodunameHTsl. MpIIeUHbIE KICTKH.
Mukpotpybouku. Krnerounsrii nentp. CTpoeHHe W [BWKEHHE XT'YTUKOB U
pecaruek. MukpoTpy0ouKkH HuToIiasmsl. LleHTpuoss.

SAnpo. OGomnoyka sapa, XpOMATHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
¢bynkuuu. SAnepHsiii 6enkoBbI MaTpuke. [IpocTpaHcTBEHHOE pacroioKeHHe
XpoMocoM B HHTep(]a3HOM sizipe. benkn xpomaTnHa — THCTOHBL.

Knetounsie BxitoueHus. CpaBHUTEIbHASI XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHUOHOI)

2.4

AccUMWIALINS U TUCCUMUIISILIMSL — IBE€ CTOPOHBI MeTabosn3Ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U TeTePOTPOPHBINA. YUacTue KUcaopoaa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obOecrieyeHue KieTku: mnpespauieHue AT B
oO0MeHHBIX Tmporieccax. DepMEeHTATUBHBIM XapakTep peakIuil KICTOYHOTO
MeTabonmm3mMa. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUSL.
Kodepmentsl. Otnuunst (pepMEHTOB OT HEOPraHMUYECKUX KaTallu3aTOpPOB.
benku-aktuBatopsl U OGENKU-MHTUOUTOpPHI.  3aBUCHUMOCTb  CKOPOCTH
(bepMEHTAaTUBHBIX PEaKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHu4ecKux BemiecTB B kieTke. dorocunte3. Ponb
XJIOpoIIacToB B mporecce (ortocuHTe3a. CBeroBas M TeMHOBas (hasbl.
[IponyktuBHOCTH (hoTOCHHTE3a. BiusHue pa3zinuuHbIX (GaKkTOpPOB Ha CKOPOCTH
dboTocunTe3a. 3HaUeHHE (POTOCHHTERA.

XeMOCHHTE3. PaznooOpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTPHUDUITHPYIOTITIE OakTepuw, KeJne300aKTepuH, cepobakTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAYEHUE XEMOCHHTE3a.

AnaspobHble opraHu3Mbl. Buabl Opokenus. IIpoaykTel OpokeHuss U HX
WCIIOJIb30BaHME YEJIOBEKOM. AHA’pOOHBIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU M BO30YIUTENH O0JIC3HEH.

AspobHble OpraHU3MBI. Otanbl HHEPreTUYECKOTO obMeHa.
[ToarotoBuTenbHbIN dTan. [nHMKONU3 — OECKUCIOPOIHOE paclleIIeHne
TJTFOKO3BI.

buonoruueckoe okucieHue, Wi KJIETOUYHOE AbixaHue. Ponb MUTOXOHApPUN B
mpoueccax — Owonormyeckoro  okucieHus.  L{ukiudeckue — peakluu.
OxucnurensHoe QochopunupoBanue. IlpenmyiecTBa a’poOHOTO MyTH
oOMeHa BemiecTB Mepen aHadpoOHBIM. DPQPEKTUBHOCTH SHEPTrETUUYECKOTO
oOMeHa

2.5

Peaknuu marpuyHoro cuHresa. IIpuHOUI KOMIUIEMEHTApHOCTU B PEaKLHAX
MaTpUYHOTO  CHHTe3a. Peanmuszanus  HacleACTBEHHOW  MHGoOpMauuu.
I'enernueckuit kog, ero cBoicTBa. TpaHckpunuus — maTpuunbii cunTe3 PHK.
IIpyHUOMNBL  TPAHCKPUIILUU: KOMIIJIEMEHTAPHOCTh, AHTHUIIAPAJUIEIBHOCTD,
acuMMeTpu4yHOCTh. Tpancisauua u e€ sranel. Yuactue TpancnoptHeix PHK B
O6uocunrese Oenka. YcnoBus OuocunTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Ponb pubocom B GuocuHTe3e Oenka.




Opranu3anus T€HOMa y TPOKApHOT M DYKApUOT. Perymsiius axTHBHOCTH
reHoB y npokapuot. ['unoresza omnepona (®. XKakob, XK. Mano). Perymsmus
0OMEHHBIX IPOIIECCOB B KieTke. Kietounslii romeocTas.

Bupycsl — HekneTounble pOpPMBI JKU3HU M 0ONMUraTHele mapasutbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHsie 3a0051eBaHus 4enoBeka, )KuBOTHBIX, pactenuit. CIINI, COVID-109,
COLIMAIBHBIE U METUIIMHCKUE TIPOOIEMBI

2.6

Knerounsrii mmki, ero mepwoisl W peryisanus. Wurtepdaza u  MuTO3.
Oco0eHHOCTH NpOLIECCOB, TpoTeKarouX B nHTephaze. I[loaroToBka KIeTKu K
nenenuto. [lpecunrernyeckuil (MOCTMUTOTUYECKHM), CHHTETHYECKUH U
MMOCTCUHTETUYECKHUH (TPEMUTOTHYECKUI) MTepHOIbl HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permmkanuma. IlpuHnuner perumkanuun JIHK:
KOMIUIEMEHTAPHOCTh, ITOJYKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJLICIBHOCTD.
Mexanusm perumkanuu [JHK. Xpomocomsl. Ctpoenne xpomocom. Temomepst
U TeroMepasa. XpOMOCOMHBIM HAOOP KIETKH — KapuOTHUIl. J[umiowmHbii u
rariouiHbIl  Habopbl XpoMocoM. ['omosornyneie Xxpomocowmsbl. I[losoBbie
XPOMOCOMBI.

Jenenne knetkn — MuTo3. CTaguu MUTO3a U IMMPOUCXOISAIINE B HUX IIPOLIECCHI.
Tuner muto3a. KapnoknHes u nUTOKuHE3. brosornueckoe 3Ha4eHNEe MUTO3a.
Perymsiuuss MUTOTMYECKOrOo LUKIA KiIeTKU. [Iporpammupyemast KieTodHas
ru0esp — arnonTos.

@DyHKIHOHAIbHAS TEHOMUKA

Opranusm kak OMoJIornyecKas cucTemMa

3.1

OnHOKIETOUHBbIE,  KOJIOHMAJbHBIE,  MHOTOKJIETOYHBIE  OPraHU3Mbl U
MHOT'OTKaHEBbIE OPraHU3MBbl.

@opMBI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKJIKOYas BEreTaTUBHOE) U
nmosioBoe. Bunel 06ecrnonoro pasMHOXKEHUS: I[OYKOBAaHHE, CHOPYJISAIUS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llomoBeie kieTku, wim ramersl. Meio3. Craauu
Meito3a. IloBenenue xpomocom B Meiosze. Kpoccunrosep. buosorndeckuii
CMBICJI M€l03a U IOJIOBOrO Iporecca. Melo3 U ero MecTto B JKMU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pazutue. I'amerorenes y »kuMBOTHBIX. [lo0BbBIE Keme3bl.
OOpa3zoBaHue ¥ pa3BUTHE MOJOBBIX KIeTOok. CrepmaroreHes MW OOTreHes.
CrtpoeHue MoyoBbIX KIEeTOK. OIIOJOTBOPEHHE W SMOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CHocoObl  OMJIOJOTBOpPEHHS:  HApYy)KHOE,  BHYTPEHHEe.
[Taprenorenes.

NnmuBunyanpHOe pa3BuTHE OpraHu3MoB (oHToreHes). Craauu sMOpHOTeHe3a
KMBOTHBIX (Ha mpumepe Jrymku). [IpoOnenwe. Tumbsl apoGneHwus.
OcoOeHHOCTH ~ JIpOONEHHS ~ MJICKOMMUTAIOMIMX.  3apOJBIIIEBbIE  JIUCTKU
(racTpynsimsi). 3akinajka OpPraHOB M TKaHEH W3 3apOJIBIIIEBBIX JHUCTKOB.
B3anmHoe BiMsSHHE YacTedl pa3BHBAIOIIErOCS 3apojbllia (IMOpUOHATBHAS
WHIYKIMS). 3akiajka I[JJaHa CTPOSHHS JKMBOTHOTO Kak  pe3yabTar




MepapXWYeCKUX B3aUMOJICHCTBUN TEHOB. BrmsHue Ha 3IMOpHOHAILHOE
pa3BUTHE Pa3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CPE/IbI.

Poct u pasButue >xuBOTHBIX. [locTaomOpuoHanmbHBIA mepuoxa. Ilpsmoe u
HernpsiMoe pas3BuTHe. PasButHe ¢ Meramopdo3oM y Oecro3BOHOYHBIX H
[I03BOHOYHBIX >KMBOTHBIX. bHojornueckoe 3HadeHHe MPSMOTOo U HENPSIMOIo
pa3BUTHS, KX pACIPOCTpAaHEHHE B IMpuUpoje. THIBI pPOCTa >KUBOTHBIX.
@dakToppl  peryasluMuM  pocTa  JKUBOTHBIX UM uenoBeka.  Craguu
MOCTAMOPHOHAILHOTO Pa3BUTHS Yy JKUBOTHBIX M dYeloBeka. [lepuomsr
OHTOI'€HE3a YeJI0BeKa.

Pa3smHokenne u pasButhe pacreHui. ['amerodut u cnopodur. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHue CIOp B TIpolecce Menosa.
l'amerorenes y pacrenuil. OIIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
OpraHu3moB. JIBOWHOE  OIJIOJOTBOPEHME y  LBETKOBBIX  PAacTCHUM.
OOpa3zoBaHue M pa3BUTHE CEMEHU. MexaHu3Mbl PEryisliid OHTOTeHe3a Yy
pacTeHUN U KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAHOBJICHUA " paBBI/ITI/IH TCHCTUKHN KakK HaYKI/I. OCHOBHBIe
TCHECTUYCCKUEC ITOHATUA 1 CUMBOJIBIL. FOMOJ’IOFI/ILIHI)IG XpOMOCOMBI, AJIJICIIBHBIC
T'CHBI, aHBTepHaTI/IBHBIe HpI/I3HaKI/I, I[OMHHaHTHBIﬁ 158 peuecanHHﬁ HpI/ISHaK,
I'OMO3HUroTa, reTepo3I/1r0Ta, YuCTasa JINHUA, FI/I6pI/I,Z[I)I, T'€HOTHII, q)eHOTI/IH.
OcCHOBHBIE METOJBl TEHETHKU: THOPHIOJIOTHYCCKUH, ITUTOJIOTHYCCKHH,
MOJIEKYJIIPHO-T€HETUICCKU I

3.3

Monorubpuanoe ckpemmuBanue. [lepBeiii  3akoH MeHmens — 3aKoH
eanHOoO00pa3us THOPHUIOB TEPBOTO MOKOJCHHUS. [IpaBWio JOMUHUpPOBAHMS.
Btopoii 3akoH MeHnenss — 3aK0oH paclieruieHus: mpu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHUsA. [ MIIOTE3a YNCTOTHI raMeT.
Ananusupyromiee ckpemmuBanue. [IpoMexxyToUHbBIN XapakTep HacleIOBaHHMS.
Pacmennenye mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHKH.

JlurnOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHeNnss — 3aKOH HE3aBUCUMOTO
HacjaeAOBaHUs MPU3HAKOB. lLlUTONOrMYecKne OCHOBBI  JUTHOPUIHOTO
CKpEITUBaHHMS.

CueruieHHOe HacienoBanue npu3HakoB. Pabotel T. Moprana. CrermieHHoe
HaCJIeJOBAaHUE T€HOB, HAPYIIIEHUE CICTNICHUS MEXAy reHaMu. XpOMOCOMHas
TEOPHS HACJICICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXaHU3M OINpeeTIeHUs Noja. AyrocoOMbI U
M0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHeIi noJ. ['eHetnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBaHue NpU3HAKOB, CLETIEHHBIX C
IIOJIOM.

I'enotun kak uenoctHas cucrema. IlneiioTponuss — MHOKECTBEHHOE JIECTBUE
reHa. MHOXXECTBEHHBIN aljien3M. B3amMoaeiCcTBHE HEaICIbHBIX T'€HOB.
Komnementapuocts. Onucras. [lomumepus

3.4

BzaumopeiictBue reHotuna u  cpeapl Opu  (GOpMUpoBaHMM  (peHOTHMA.
N3meHunBoCTh Npu3HAKoB. KauecTBEHHBIE U KOJIMYECTBEHHBIE NIPU3HAKU. Buib
M3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACIIEICTBEHHASL.




Moaudukanonsas ~ U3MEHUMBOCTb. Ponb  cpemsl B (hOpMUpPOBaHHMU
Mo (pUKaMOHHON M3MeHunBOCTH. Hopma peakuuy npusHaka. BapuaroHHbINH
psin m BapuaumoHHas kpusas (B. WMoranncen). CpolicTBa MOAM(HUKAIOHHON
W3MEHUYMBOCTH.

'enoTunuueckass W3MEHUYMBOCTh. CBOWCTBA T€HOTHUITUYECKON HW3MEHYUBOCTH.
Bupl reHOTHITIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MYTaI[HOHHASI.
KomOunatuBHas wu3MeHYMBOCTh. Mei03 M TOJOBOM TMpollecC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTH. POJb KOMOWHATUBHOW W3MEHYMBOCTH B
CO3JIJaHMU T€HETHYECKOT0 pa3HOOOpa3usl B peienax 0JIHOrO BHUA.

MyTalnMoHHasT HM3MEHYMBOCTh. Buabl MyTauuid: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE M WHAYIIUPOBAHHBIE MyTalMu. SnepHbie U
nuToIuiazmMarnieckre Myrauuu. ComaTrueckue U mosoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHMS] MyTauuid. MyTareHbl M WX BJIUSHUE HA OPraHu3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIporiecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHoi uamenunBocty (H.W. BaBunon). BHesnepHas u3MeHUUBOCTh
1 HaCJIEACTBEHHOCTh

3.5

Kapuotun yenoBeka. MexayHapoaHas MporpaMMa HCCIICIOBAaHUS Te€HOMA
yenmoBeka. MeToapl W3ydeHHUs] TEHETHKH YeJIOBeKa: TI'e€HEaTOTHYECKUM,
OJIM3HETIOBBIH, UTOTCHETUYCCKU, MOMYJISIIUOHHO -CTATUCTUYECKUH,
MOJIEKYJsIpHO-TeHeTHYecKuil.  COBpPEMEHHOE  OMNpEAeICeHHWE  TEeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHHWE, TE€HOTUIIMPOBAHME, B TOM YHUCJIE C
nomompio [111P-ananu3a. HacrmencrBenHbie 3a001eBaHus yeioBeKa. | eHHbIC 1
XPOMOCOMHBIE 0OJIE3HH  YeJIOBEKa. bonesun ¢ HaciencTBeHHOU
MPEePacio0KEHHOCTBIO. 3HaueHue MEIUITMHCKON TCHETHUKHU B
NPEAOTBPAIICHU W JICUCHWHW TCHETHYECKUX 3a00JIeBaHUN  YellOBEKa.
CTBOJIOBBIE KJIIETKH

3.6

JlomecTukanusi U CeJIeKIMs. 3apOKICHUE CENIEKIIMU U JTOMECTUKALMU. YUYEHUe
H.M. BaBwioBa o IieHTpax HPOUCXOXKACHUS M MHOTO00pa3us KYyJIbTYPHBIX
pacteHuii. Ponb cenekiuu B CO3AaHUM COPTOB PACTEHUN M MOPOJ| KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOM
n3menurBocty H.M. BaBuioBa, ero 3HaueHUE I CEIEKIIMOHHOM PabOoTHI.
MeTtonpl ceneKIMOHHONW paboThl. VICKycCTBEHHBIM OTOOpP: MAacCOBBIM U
WHIUBUAYyAIbHBIA. OJTanmbl KOMOMHAIIMOHHOW  cenekuuu. VcnbiTanue
MPOU3BOIUTENEH MO MOTOMCTBY. OTOOp MO T€HOTUITy C MOMOUIBIO OLEHKU
(heHoTHIIa TOTOMCTBA M OTOOP MO TEHOTUITY ¢ TToMoIbio ananuza JIHK.
HckyccTBeHHBI ~ MyTareHes  Kak  METOJ  CEJNEKIMOHHOW  paboThI
PagyanuoHHBIE M XMMHUYECKMH MYTAareHe3 Kak MWCTOYHHUK MyTaluil y
KYIbTYpHBIX (opM opranu3moB. Vcronb30BaHrne TEHOMHOTO peAakTHPOBAHUS
u MetonoB pekoMmOuHaHTHBIX JIHK st monyueHus MCXOAHOTO Marepuaia
JUISL CEJICKITUH.

[Monmyuenne monwruionn0B. BHyTpuBHI0OBas rubpuanzamus. binskopoacTBeHHOE
CKpelluBaHue, Wi nHOpuamHT. HepoacTBeHHOE CKpeliBaHue, WIH ayTOPUINHT.
I'ereposuc u ero nmpuunHbl. Vcnonb3oBanue rereposuca B cenekiun. OtaanéHHas




ruOpuam3anus. [Ipeomonenre Oecrionusl MEXBHUIOBBIX THOPHUIOB. JlOCTIKEHNUS
CEJICKLIMY PACTEHUI U dKUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE M TKAaHEBBIC
KYJIbTYPbl, =~ MHMKPOOPraHM3Mbl, = HMX  XapakTEpUCTUKA.  TpagunHroOHHas
OMOTEXHOJIOTHS: XJICOOTIeUeHHE, TOIyYeHHE KHCIOMOJIOUHBIX MPOIYKTOB,
BHUHOJeNHE. Mukpoouonorndeckuid cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKIX
texHosmoruii.  IlpowsBojpcTBOo  Oenka, aMUHOKHCIOT ©  BUTAMHHOB.
HckyccTBeHHOE — OIUIOJOTBOpPEHHME.  PeKOHCTpykuus — AWLIEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TPAHCILJIAHTALMH SIJIEP KIIETOK.
XpOMOCOMHAsi M Te€HHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 TIe€Ha U
KoHCcTpynpoBanue pexkoMOuHaHTHBIX JIHK. JlocTmkeHus W MepCreKTHUBBI
XpOMOCOMHOM ¥ TeHHOW UH)XeHepuH. MenunuHckue OHOTEXHOJIOTHH.
Hcnonp30BaHne CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ue OpraHm4eckoro Mupa

4.1

buonoruueckoe pasHooOpazue  opraHuzMoB. CoBpeMeHHass  CHCTeMa
oprannyeckoro mupa. I[lpuHnuner kmaccudukanuu opraHuzMoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIILI OPraHU3MOB.

OcobeHHocTH CTPOCHUSA U KUBHCACATCIIBHOCTH OJHOKIICTOYHBIX OPraHU3MOB.
bakTtepuun, apxeuw, OJHOKJIETOUHBIE T'pHUOBL, OIHOKIETOYHBIE BOIOPOCIH,
npyrue npotuctel. KomoHuansHble opraHu3Msbl. JIBuKeHHE OTHOKIETOUHBIX
OpraHu3MoB:  aME€OOHMAHOE, KI'YTHMKOBO€, PpPECHHYHOe.  3ammra y
OJIHOKJIETOYHBIX ~ OpPraHu3MoB.  Pa3ipakuMocTh y  OJHOKIJIETOYHBIX
Oopranu3moB. TakcHChI

4.2

MHorokjaeToynble  pacTeHus. B3auMocBs3b yacTeii  MHOTOKIETOYHOIO
opranu3ma. TkaHu, opraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
oprauuzma. Opranusm Kak eauHoe uenoe. TkaHu pacteHuid. Tumbl
pacTUTENbHBIX  TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAs, IPOBOJSAIIAS,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH  cTpoeHus, GYHKOUH U
PacroJIoKEeHUsI TKaHEe! B OpraHax pacTeHHM

4.3

BereratuBHple M reHepaTHUBHbIE OpraHbl pacTeHUil. DyHKIMM OpraHoB M
cuctem opraHoB. Kapkac pacrenuil. [[BoK€HHE MHOTOKJIETOYHBIX PACTCHUM:
Tponu3Mbl U HacTuH. [lornonieHue Boabl, YIIIEKUCIOTO ra3a 1 MUHEPAIbHBIX
BelIeCTB pacTeHusiMu. JIpixanwme pacrenuit. Juddysus ra3oB uepes
MOBEPXHOCTh KIIETKH. TpaHCHOpPTHBIE CHUCTEMBbl pacTeHUil. Bbigenenuwe y
pacTeHuid. 3amuTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyna. Cpencrsa
MAaCCUBHOM U XMMHUUYECKOM 3aIuThl. OUTOHIIUIBI.

PazpaxumMocTs U perymsauus y opraHu3smMoB. PazapaxuMocTs U peryinsauus y
MHOTOKJIETOUYHBIX paCTE€HUN. POCTOBBIE BeleCTBA U UX 3HAYECHHUE

4.5

MHOrokJeTOYHble KUBOTHBIE. B3aMMOCBSA3b 4YacT€ili MHOTOKIETOYHOI'O
opraHus3ma. TKaHI/I, opraibl MW CHCTCMbI OPraHoB MHOT'OKJIICTOYHOT'O
opraHnus3ma. OpFaHI/ISM Kak eguHoe menoe. I'omeocrtas. TkaHU KUBOTHBIX U
YyelloBeKa. THIBI JKMBOTHBIX TKaHEH: SNUTC/IMAaJIbHasd, COCAUHHUTCIbHAA,




MblIleyHasi, HepBHasA. OCOOEHHOCTH CTpoeHHs, (GYHKUUN M PaCIOJIOKEHUS
TKAHEH B OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBl OpPraHOB JKMBOTHbIX. (DYHKIMHM OpPraHoB M CUCTEM
opraHoB. Ormopa Tena opraHu3MoB. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpoeHue u
THIBI COCTUHEHUS KOCTEM.

JIBuKEHHE MHOTOKJIETOYHBIX KMBOTHBIX. IluTanue »xuBoTHBIX. IluTanue
MI0O3BOHOYHBIX JKMBOTHBIX. JlpixaHue >KHMBOTHbIX. KoxHOe jbIxaHue.
XKabepHoe u IEroyHOE bIXaHUE.

JIpIxaHWe MO3BOHOYHBIX >KHBOTHBIX. DBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS
JNErKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTeslbHas cHUCTEMa 4YellOBEKa.
MexaHu3M BEHTWISIIMKA JIETKUX y NTHULl U MJIEKONMUTAIoUMX. TpaHcnopT
BEILECTB y OPraHU3MOB. TpaHCIOPT BEIIECTB y >KUBOTHBIX. KpoBeHOCHas
cucteMa u e€ opraHbl. KpoBeHOCHass CUCTeMa IO3BOHOYHBIX YKUBOTHBIX.
Kpyru  kpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUs
KPOBEHOCHOM CHCTEMBI TIO3BOHOYHBIX )KMUBOTHBIX. BhlJieneHne y opranu3MosB.
Boigenenue y xuBoTHbIX. CoKkpaTtutenabHble Bakyosd. OpraHbl BblAETICHHS.
CBsA3bp TMOJIOCTH TeJla C KPOBEHOCHOW M BBIJACIUTEIBHON CHCTEMaMHU.
Boigenenue y 1MO3BOHOYHBIX JKMBOTHBIX. 3alllMTa Yy MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI M UX TPOU3BOIHBIE.

Paszgpaxxumocte u  perynsuus y  OpraHm3smMoB. PasgpaxkuMocts  y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxxumocte u perynsuus y
MHOTOKJIETOYHBIX paCTeHUI. POCTOBBIE BENIECTBA U UX 3HAUCHHUE.

HepBHas cucrema u peduekropHas peryasiquss Yy MHOTOKIETOYHBIX
*KUBOTHbIX. HepBHass cuctema um €€ OTAENbl. DBOJIOLMOHHOE YCIOXHEHUE
CTPOEHHMS HEPBHOW CUCTEMBI Y dKUBOTHBIX.

PazpaboTtka anroputmMoB m mporpamm Ui dOQPeKTHBHOM (HYHKIIMOHATBLHOMN
QHHOTAllMX  TEHOMOB,  TPAHCKPUITOMOB, MPOTEOMOB, MeTab0JIOMOB
MHKPOOPIraHU3MOB, PACTEHHI, ’KUBOTHBIX U YEJIOBEKA

OpraHnsM YCJIOBCKA U €ro 310POBLEC

5.1

Opranbl W CHCTEMbl OpraHoB 4esjoBeka. OTaensl TOJOBHOIO MO3ra
MO3BOHOYHBIX XUBOTHBIX. Peduiekc u peduekropnas nyra. besycnoBuble u
ycnoBHBIE pediekcel. ['yMopanpHasi perymsiuus W SHIOKPHUHHAs CHCTEMa
JKUBOTHBIX W 4eyioBeka. JKene3bl SHIOKPUHHOM CHUCTEMBbI U UX TOPMOHBI.
[elictBue TOpPMOHOB. B3auMOCBS3b HEPBHOM M JHIAOKPUHHOM CHUCTEM.
l'unoranamo-runoduzapHas cucrema. Pednekc u pednektopHas myra.
besycnoBHbIe U YCIIOBHBIE pe(IeKCh

5.2

3amura oprasusma ot Oosne3Heil. IMMyHHas cuctema yenoBeka. Kiietounsrit
U TYMOPaJIbHBI IMMYHUTET. BposkI€HHBIN, TPpHOOPETEHHBIN crieruprUecKuii
UMMYyHHUTET. Teopus KJIOHaIbHO-CENEKTUBHOrO wuMMyHuTeTa (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Pouib
BPOXAEHHOTO UMMYHHMTETa B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpOBeHOCHaH CHCTeMa U €& OpraHbI. CCpI[I_IG, KPOBCHOCHBIC COCYIbI U KPOBb.




Kpyru kpoBoobpamienus. PaboTa cepama u e€ peryssmus

5.4

Hpixanue uyenoBeka. Juddy3us T1a30B dYepe3 MOBEPXHOCTh  KIIETKHU.
JlpixaTenpHas cucTeMa 4YelloBeKa. JlpIxarenbHash MOBEPXHOCTh. Perymsius
neIxaHust. [[prxaTenbHbIe 00bEMBI

5.5

[MumeBapurensHas cucrema yenoBeka. OTnenbl NUIIEBAPUTENBHOTO TPAKTa.
[InmeBapurenbHble  Kele3bl. BHYTPHUIIONOCTHOE M BHYTPUKIETOYHOE
MHAILEBAPEHUE

5.6

[ToxpoBsl u ux npousBoauble. Opranel BbaeneHus. Ilouku. Ctpoenue u
¢yHKIIMOHUpOBaHUe HedpoHa. @uubTpanus, cekpeuus U  obOpaTHOe
BCAaChIBAaHHME KaK MEXaHM3Mbl pabOThl OpraHoB BblJeneHusd. OOpa3oBaHUE
MOYH Y Y€JIOBEKA

o.7

JIB>xeHMe 4esioBeKa: MbliiedHast cuctema. CKeJIeTHbIE MBI U UX padoTa.
CtpoeHue u TUIBI COSAMHEHUST KOCTEH

Teopus 3Bomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomonmonHass teopus Y. Jlapeuna. Ilpeanocbulkm BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aearenbHocTh Y. JlapBuHa.

JIBuoKymiye cuiibl 3BoJIFoIMK BUAOB 10 Y. JlapBuHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXEHMsSI OpPraHU3MOB, HACJEACTBEHHas H3MEHYHBOCTh, Oopnba 3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIM OTOOD).

Odopmnenue cunTeTH4ecko Teopuu sBomtommu (CTD). HeitpanbpHas
Teopus sBomtonuu. CoBpeMeHHas HBOJIIOLMOHHAs Ouosiorus. 3HayeHHe
SBOJIIOIIMOHHOW TEOpUH B (OPMUPOBAHUWU €CTECTBEHHO-HAYYHON KapTUHBI
MHpa

6.2

[Tonmymsinust Kak syeMeHTapHasi eaquHuIa 3BoolMu. COBpEeMEHHbIE METO/IbI
OIICHKH T'€HETUYECKOr0 Pa3sHOOOpa3us U CTPYKTYphl nonynsuuid. M3meHenue
reHo(oHa MOMyISUU KaK 3JIEMEHTApHOE 3BOJIOIUOHHOE sIBJIEHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPbl (ABMKYILIUE CUJIbI) SBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHUnMBOCTh. J[lpelid reHoB — ciyuaiiHbie
HEHAINPAaBJICHHbIE M3MEHEHHsI YacToT ajiened B momymsnusax. O¢dexT
ocHoBarens.  Murpamuu.  UM3omsuus — nomynsuuid:  reorpaduyeckas
(mpocTpaHcTBeHHAas ), OHoJIOrHUecKast (PenpoayKTUBHAS).

EctectBennsiii oTOOp — Hampaistounmii ¢daktop sBomonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBWXKYIIMHA, CTAOMIU3MPYIOUIUH, pa3pbIBAIOIIUN
(mu3pynruBHbIi). [TonoBoit 0TOOD.

[IpucnocobneHHOCT,  OPraHU3MOB  KaK  pPe3yJlbTaT  MHKPOAIBOIIOLUU.
Bo3HukHOBeHHE MpHUCOCOOTeHHMd y  opraHu3MoB. Apomopdo3bl U
UIMO0aaNTaluH. [Tpumepsr MPHUCTIOCOOTICHHIA y OpraHU3MOB.
OTHOCHUTENHHOCTH MPUCTIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpazoBaHume Kak pe3ylibTar
MUKpO3BOJoLUHU. M3omsius — kimoueBoit Gaktop BupoodpazoBanus. [lytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONATPUUECKOE (reorpaduueckoe),




CUMIIATPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (IOJUIUIONAU3AIus,
ruOpuau3anys). JauTenbHOCTh YBOTIOIMOHHBIX POIIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BoIOLIMOHHON OMOJIOTHH B pa3pabOTKe HAYUYHBIX METOJIOB COXPAaHEHUS
O6ropazHooOpasuss. MUKPOIBOIIONUS M KOABOJIOIHS MTapa3suTOB M UX XO35EB.
Mexanu3mbl  (pOpMUPOBaHHS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI
00pBOBI C HEl

6.3

Metonpl  u3ydeHUss  MakposBoJirouuu. IlaneoHTosormuyeckue  MeTO[bl
n3ydyeHus osBorouuu. [lepexoanbie ¢GopMbl U (uIOreHeTHYECKHUe Ppsbl
OpraHu3MOB.

buoreorpaduueckue metonsl nzydeHus sBomonuu. CpaBHeHue ¢Giopsl U
(hayHbl MaTepUKOB U OCTPOBOB. broreorpaduueckue obnactu 3emin. Bumabr-
SH/IEMUKH U PEIIUKTBHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIHbHO-MOP(OJIOTHYECKHE METOJbl H3YyUeHUs
sBoMONMK. ['eHeTndyeckrue MeXaHU3Mbl 3BOJIIOIUN OHTOTEHE3a W TOSIBICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U AHAJIOTMYHBIE OpPraHbI.
PynuMenTapHble oOpranbl M aTaBU3Mbl. MOJIEKYIIpHO-T€HETHYECKHE,
OMOXMMHYECKHEe M MaTeMaTHYecKhe METOIbl H3Y4YEHHS  DSBOJIOLHUU.
['omonoruunsie T'eHBI. CoBpeMeHHbIe METO/IbI MOCTPOEHHUS
(buIOreHeTUYECKUX IePEBbEB.

XPOMOCOMHBIE MYTAIlMH U SBOJIIOLHS T€HOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuia) BOTIONKUHA. HeoOpaTUMOCTh IBOJIIOITUH.
AnantuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOINH

6.4

Haydnple rumoTe3sl NPOUCXOXKIACHUS KWU3HM Ha 3emusie. AOWoreHes u
naHcrepMus.  JloHayuHble  NpEACTABIEHUS O  3apOXKACHUM  JKU3HU
(kpeaunonusM). l'mnmoresa MOCTOSIHHOTO CaMO3apOXKICHHUS JKU3HH U €
ompoBepkenue onbsiTamu  ®O. Pemu, JI. Cnamwtanmanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tanbl HEOPraHU4YeCKOU 3BOJIIOLIUU. [Inanerapnas
(reosoruueckasi) BOJIONUSA. XUMHUYECKas SBOMIONMS. AOMOTEHHBIA CHHTE3
OpraHM4yeckux BemecTB u3 Heopranndeckux. Oneir C. Mumepa u I'. FOpu.
OO6pazoBanue mnoiauMmepoB u3 MoHoMepoB. KoarepBatHas rumote3a A.U.
Onapuna, runore3a nepBuyHoro OympoHa JIk. XonpeliHa, reHeTHyeckas
runore3a . Mémnepa. Pu6osumbr (T. Yek) u rumoreza «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.
Hcropust 3emMan u MeToapl €€ u3ydeHus. Mckonaemble OpraHn4ecKre OCTaTKH.
I'eoxponosiorust u e€ Metoabl. OTHOCUTENbHAS U a0COJIIOTHAS T€OXPOHOJIOTHS.
['eoxpoHosOrnyeckas mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HavanbHbeie 5Tanbl opraHudyeckod »sBosronuu. llosBiaeHue u  3BoOOLMS
MEpPBBIX KIETOK. OBOMJIONMS MeTabonu3Ma. BO3HHUKHOBEHHE TEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHajor MEepBBIX Ha
3emite coobuectB. CtpomaronuThsl. IIpokapruoThl U 3yKapuOTHI.
[Ipoucxoxaenue sykapuoT (cUMOHOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE




BUpYycoB. [IponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHu3MoB. Bo3HUKHOBeHuE
OCHOBHBIX I'pYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIEC 3Tambl 3BOJIONMM BHICIINX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactenuid. Beixon pacrenuit Ha cymy. llosBieHue CIOpPOBBIX PACTEHUM U
3aBoeBaHue MMM cymii. CeMmeHHble pacreHus. [IpoucxoxaeHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOJIONUHA >KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Bennckas (¢ayna. KemOpuiickuii B3pbIB — IOSBJICHHUE
COBpeMEHHBbIX TumoB. IlepBble XopaoBble kuBOTHbIE. JKH3HB B BOJE.
OBojrolMs  MO3BOHOYHBIX. [Ipoucxoknenne ampuOuili U penTHIHM.
[IpoucxoxxaeHre  MIIEKONMUTAIOMMX W OTUL. [IpyHOMI — KJIFOUYE€BOTO
apomopdo3a. OcBoeHHe O€CIO3BOHOYHBIMH M TIO3BOHOUYHBIMHU KHUBOTHBIMHU
CyLIH.

Pa3Butne xu3HM Ha 3emiie MO dpaM M IMEpUOJaM: apxeW, MpOTEepO30H,
najgeo3oi, Me3030H, KaifHO30il. OOmas XapakTepucTHKa KiIuMara u
reoJIorn4eckux rnpoueccoB. [losiBieHne u pacuBeT XapakTepHbIX OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yclioBUs U BIMSHHE Ha Ta30BbIN cOCTaB aTMOC(hEpHI.
MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE KpHU3HCHI Mponuioro. [lpuuunsl u
CJIEICTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJIOTMYECKUN KpPH3HC,
€ro 0COOEHHOCTH

6.5

Paznensl u 3agaun anTpomnonoruv. Meronbl aHTponojoruu. CTaHOBJICHHE
MPEJCTaBICHUA O TMPOUCXOXKICHUM denoBeka. COBpEMEHHBIC HAyYHBIC
TEOPHH.

CXxoAcTBO UenoBeKa ¢ )KUBOTHBIMH. CHCTEMATHYECKOE TOJIOKECHUE YEIIOBEKA.
CBujerenbcTBa  CXOJACTBA 4YEJIOBEKA C  JKMBOTHBIMH: CPaBHHUTEJIBHO-
MOP(hOJIOTHIECKHE, AMOPHOJIOTUYECKHE, (bHU3H0JIOT0-ONOXUMHYECKHE,
noBeneHueckue. OTIMYMS 4YeloBeKa OT JKUBOTHBIX. [IpsAMOXOxaeHuEe U
KOMIUIEKC CBSI3aHHBIX C HUM MPH3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Tra M BTOPOU
CHUTHAJIBHOM CUCTEMBI.

JBrxymue cuibl ((pakTopel) aHTPONOTeHe3a: OMOJIOTHYECKHUE, COIHAIIBHBIC.
CooTHoleHne OMOJOTMYECKUX U COIUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUU AHTPOIOTEHE3a. ABCTPAJONMHUTEKH — JABYHOTHE NPEIKU
moned. YenoBek yMmenbld, MEpBbIe M3TOTOBJICHUS Opynuil Tpyaa. UenoBek
NPSIMOXOJISAIINA ¥ TEPBBIA BHIXOJX JrONEH 3a mpexaensl Adpuxu. YemoBek
reieboeprekuil — OOLIMI MPEIOK HeaHIePTaIbCKOTO YEIOBEKa U YeIOBEKa
pazymHoro. YenoBek HeaHIEPTaTbCKUI KaK BUJ JIIOJIEH XOJIOJHOTO KIUMaTa.
UenoBek pa3yMHBIM COBPEMEHHOTO THIA, JEHUCOBCKUN YENOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpenenamMu AQpuky.

DBOJIOIUS COBPEMEHHOTO YeJoBeKa. EcTecTBeHHBI OTOOP B MOMYMSAIHUAX
yenoBeka. MyTalMoHHBIH mporiecc W noiauMmopdusm. [lomynsuuoHHbIE
BOJHBI, Apei¢ reHoB, murpamus u <«3Q(EeKT ocHOBaTeNns» B MOMYISIIHIX
COBPEMEHHOTO YeIOBeKa.

UYenoseueckne packl. llonsatue o pace. bonbime packl: eBporeouaHas




(eBpasmiickasi), aBCTpajO-HErpoujiHAs (SKBAaTOpUAIbHAsA), MOHIOJOUIAHAS
(a3marcko-amepuKaHcKkas). Bpems u myTu pacceleHHs 4elloBeKa I0 IIaHEeTe.
EnuncTBO yenmoBeuwecknx pac. HayuHas HeCOCTOSITETBHOCTh pacu3Ma.
[IprcrocoOIeHHOCTh YeNOBEKa K PAa3HBIM YCIOBHSM OKPYXAIOIIEH CpEJbI.
Brusinue reorpadudeckoir cpenbl m aperia TeHOB Ha MOP(HOJIOTHIO U
(U3MOIIOTHIO YeIoBEKa

OKOCHUCTEMEI U MpUCYHIUC UM 3aKOHOMCPHOCTHU

7.1

Pa3nensl u 3agaun sxosnoruu. CBsi3b IKOJIOTUH C IPYTUMHU HAYKaMHU.

Metonpl 3konoruu. lloneBeie HaOmIoAEHUSA. DKCIEPUMEHTHl B 3KOJOTHU:
MpUPOJIHEIE W JabopaTopHble. MojaenupoBaHue B HKOJIOTHH. MOHHUTOPUHT
OKpYXKaIoIel cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

DKoJjorudeckre (pakTopbl U 3aKOHOMEPHOCTH UX JeiicTBus. Knaccudukanus
9KOJIOTMYECKUX (DaKTOpPOB: aOMOTHYECKHE, OWOTUYECKHE, aHTPONOTEHHBIE.
OO0miue 3aKOHOMEPHOCTH JeMCTBHS HKoJoTHYeckuX QaxTopoB. Ilpasuio
munumyma (K. npenrens, 0. JInu6ux). TonepanTHOCTh. DBPpUOUOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopel. CBer Kak skojormdeckuit akrop. JleiictBue
pPa3HbIX Y4YacTKOB COJIHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE
IpyIIbl PACTEHUH M KMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CUrHaJbHas poJib
cBeTta. @OTONEPHUOIU3M.

Temmepatypa kak »skojormueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha
opranu3msbl. [IoMKUIOTEpPMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxuocte kak dskojorumdeckuit ¢akrop. IIpucmocoOiieHuss pacTeHMid K
HoJyiepXaHuto BoiHoro Gananca. Knaccudukarys pacreHuil 0 OTHOILIEHHIO K
BoJie. [Ipucnocob6ieHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpenbsl oOuTaHMsI OPraHU3MOB: BOJIHAs, HA3eMHO-BO3/YILHAs, MOYBEHHas,
rilyOMHHAs IOJANOYBEHHAs, BHYTpUOpraHu3MeHHass. ®OU3MKO-XUMUYECKUe
0coOeHHOCTH cpell oOuTaHus opranusmoB. IlpucnocoOnenus opraHusmMoB K
KHU3HU B pa3HbIX Cpeax.

buosornyeckue putmbl. BHemnue u BHyTpeHHME puUTMBL. CyTOuHBIE U
roguuHble  puUTMbl.  IIpucnocoGieHHOCTh  OpraHU3MOB K  CE30HHBIM
U3MEHEHMSIM YCIIOBUH JKU3HU.

XKuznennole ¢opmbl opranuzMoB. lloHstue o ku3HeHHOH (opme.
XKuznenuole (GopMBl pacTeHHMl: JAepeBbs, KyCTapHHMKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKHU3HEHHBIE (OPMBI KUBOTHBIX:
THJIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTpoeHHs U olpasa
KU3HH.

buotnueckue paxktopsl. Buabl 6MOTHUECKUX B3aMMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusm, Koomepamus,
MYTYyaju3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJIeOHUYECTBO).
Herpoduueckue B3aumopeiictBus (Tonudeckue, popuueckue, pabpuieckue).
3HayeHne OMOTUYECKUX B3aMMOJICUCTBUI Ul CYIIECTBOBAHMS OPraHU3MOB B




cpene ooutanus. [IpUHIMIT KOHKYPEHTHOTO HCKITFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTEPUCTUKU MOIYJISILIUM. [onmynauus KakK
Oouonornyeckass cucrema. Ponb HEOAHOPOAHOCTH cpenbl, (U3NIECKUX
OappepoB ©  ocoOeHHOCTeH  OWojorMM  BUAOB B (POPMHUPOBAHUH
[IPOCTPAHCTBEHHOM  CTPYKTypbl — nomyisiiuil. OCHOBHbIE  IOKa3aTesu
MOMYJISIIUKM: YUCIIEHHOCTb, IUIOTHOCTH, BO3pAacTHas U I0JIOBasi CTPYKTYpa,
POXKJIa€MOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJioru4eckasi CTpykrypa nomyiasuuu. OIeHKa YMCIEHHOCTH MOIYJISLUH.
JluHamuka nonyasuuu U e€ perynauus. buotndyeckuii moTeHIan NOMysuy.
MonenpoBanue IuUHaAMUKWA nonyisinuu. KpuBble pocTa YHCIEHHOCTH
nonyisiuu. KpuBble BbDKUBaHUS. Perynsius 4uciIeHHOCTH HOMYJSUi: poJib
(bakTOpOB, 3aBHCAIMX M HE 3aBUCSAIIUX OT IUIOTHOCTH. OKOJOTUYECKUE
cTpareruu BUJoB (- u K-ctparerun).

[TonsitTne o0 skojormueckod Huie Bujpa. Mectoobutranue. MHoromepHas
MoJienb 3kostorndeckol Humu J/Hx.M. XatunHcona. Pasmepsl sxoorndeckoin
Huuy. [loTeHnnanbHas v pean30BaHHas HULIH.

Bun kak cucrema momynsmuii. Apeanbl BUIOB. BUIBI M HUX JKHU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH TOBEJIEHUS U  MHUTpaluil  KUBOTHBIX.
buonoruyeckrie HHBa3NM YyKEPOIHBIX BUIOB

7.4

CoobOmectBa opranu3MoB. buoneno3 u ero crtpykrypa. CBsS3u MeExXIy
opraHm3mMamMu B OHOIICHO3e. DJKOCHCTeMa Kak OTKphITas cucrema (A.J[xk.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, peayleHThl. Tpopuueckue ypoBHU. Tpoduueckue Henu u ceTu.
AbGuoTtndeckue 070ku dkocucteM. [1ouBbI U Mkl B 3KOCHCcTEMaxX. KpyroBopor
BEIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE  TMOKa3aTelu  JKOCHUCTEMBL.  buomacca W MPOAYKIMS.
DKOJOTUYECKHe MUPaAMUIbI Uucesl, OMOMACChl U SHEPTHH.

HanpaBnenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKiieccuu. [lepBuunbie U
BTOPUYHBbIE CYKIECCHM WU HX HPUYUHBL. AHTPONOICHHBIE BO3JCHCTBHS Ha
cykueccuu. KmmmakcHoe cooOmiectBo. buopasHooOpasue U  MoiHOTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHCTEMBbI. AHTPONOT€HHBIE IKOCHCTEMBI. ATpO3KOCHUCTEMA.
ArponieHo3.  Paznuums  MeXIy ~ aHTPONOTEHHBIMH U MPUPOTHBIMU
KOCUCTEMAaMH.

YpboakocucteMbl. OcHOBHBIE KOMIOHEHTHI ypOoskocuctem. [oposackas
¢dnopa u dayna. CunanTponuszanus ropoackoit daynsl. buonmoruueckoe u
X0351iCTBEHHOE 3HA4YEHHE arposKOCUCTEM U ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHII OPraHU3MOB B
9KOCUCTEMAX.

[lepeHoc »sHepruM ¥ BELIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH.
YCTOWYMBOCT, OpPraHM3MOB, TMONYJISUMA U OSKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX 1 AaHTPOTIOT€HHBIX BO3ACUCTBUI

7.5

buocthepa — oOmemnnanetapHas oOoiouka 3emuid, T/A€ CYIIECTBYET WIIU




cymecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Ob6mactu
ouocdeps u e€ cocras. JKuBoe BemecTBo OHOChEpHI U ero (PyHKIHH.
3aKOHOMEPHOCTH cymecTBoBaHusl Onocdeprl. OcobeHHOCTH OHMochepsl Kak
rI00AaTPHOW  9KOCUCTeMBL. J[MHaMWYeckoe paBHOBecue B Omocdepe.
KpyroBopoTbl BeliecTB M OHOr€OXMMHUYECKUE IMKIBI (yriepoja, a3oTa).
PurmuuHOCTS siBeHMI B Ouochepe.

3onanpHOCTh Ouochepnr. I[lonsiTne 0 Omome. OCHOBHBIC OHWOMBI CYIIU:
TYH/Ipa, XBOWHBIC Jieca, CMEUIAHHBIC W HIMPOKOJUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MYyCTBIHH, TPONHUYECKHE Jieca,  BBICOKOTOphS.  Kimmar,
PacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIU.

CrpykTypa ¥ QYHKIIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO TOTCHIMAIA 1
o6uochepHbIX QyHKUINN

7.6

DKOJIOTUYECKHE KPHU3UChl M HMX MpUYMHBL. BoszneiicTBue uenoBeka Ha
ounocdepy. 3arps3HeHHe BO3MymTHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE
BOJHOUW cpenpl. OxpaHa BOAHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
ITOYBEHHBIX pecypcoB. MI3MeHenue kaumara.

AHTPOTIOT€HHOE BO3JEHCTBHE HA PACTUTENIBHBIM M JKMBOTHBIA Mup. OxpaHa
PacCTUTENIBLHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIUITBI OXPaHbl IPUPOJIBI.
Kpacupie xuHuru. Ocobo oxpansiembie npupoanbie Tepputopun (OOIIT).
borannueckue canpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPUHUMIBI YCTOMYHMBOTO pa3BUTUS YEJIOBEUECTBA WU IPHUPOJIBI.
PanponanbHOe MPUPOAONONIB30BAHME M COXpaHEHHE OHOJOTHYECKOrO
pazHooOpa3us 3emin
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