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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcrecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
OpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTareil oOyYaromMXcs W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpHpOBaHHE TIO paszielaM M TeMaM, paclpeaesieHue M0 Kiaccam,
PEKOMEH/yeT TIOCJIeI0BATeIbHOCTh U3YUYEHHUs y4eOHOTO MaTepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
pealn30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oiaromaps 4YeMy MPOCMATPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHHWS K OKpyKarolledl mnpupoaHoi cpene. B
mporpaMme no OHOJIOTMM Tak)Ke ITOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro IpeameTa
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHOM  JIESITEIBHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OuOJIOTHYECKOe oO0pa3oBaHUME B IIKOJIE W OPUEHTHPOBAH Ha



paclMpeHrue U yriiyojieHue 3HaHUuM oOydarouiuxcs O KMBOM MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJNIOrMHU, SMOPHOJOTMU U OUOJOTUMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIEMY IOIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHX Pa3feioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OWOJOTMYECKHWE 3HAHHWS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, TOJTYUYCHHBIMU OOYYAIOIIUMUCS TIPU H3YYCHUU
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DJBOJIOIMOHHBIA TOAXOABl K H3YyYEHHUIO OHMOJIOTHUU.
CormnacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE ISl JKUBBIX
CHUCTEM PA3HOT'0 YPOBHS OpraHU3allH, 3BOJIIOLIUN OPraHUuYECKOro Mupa Ha 3emie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH |
OMONIOTUN DPA3BUTHSA, TEHETHKU M CEJIEKIIUU, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kiacce wW3yuaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnbiii mpeamer  «buonorus»  mpu3BaH ~ 00ECMEYUTh  OCBOCHHE
oOy4JarommMHCs OMOJIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, TPUHIIMIIOB U TIPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JTOCTHKEHHUSIX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAUYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUSI U Pa3BUTHS
TOM WM WHOW 001acTh OWONOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp nzyuenus: yueoHoro npeamera «buosiorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3alliyd >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM € OMOJOTHEH, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

Joctwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIHUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOonyJsilus, BUA, OMOreoleHos3, buocdepa); 0 BhIJAIOMIUXCS OTKPBITUAX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMUXCS C METOJaMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OuONOrMu, HMOpPUONIOTMUM M OHOJOTUU pPa3BUTHS, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJOTUHM M CHUHTETHYECKOM OHOJIOTMH, TaJ€OHTOJIOTHUH,
HKOJIOTHHM);  METOJAaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OHMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYalOMIMMHCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  HIKOJOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLCHUBATh IOCIEICTBUS CBOEH NEATEIbHOCTH I10
OTHOLICHUIO K OKpY)Kalollled NpHUpPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOM JKMU3HENEATEIHHOCTH B UPE3BBIYAHBIX
CUTyallUssX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSAMM B OHMOJIOTHMH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOrNYECKOTO UCCJIEI0BAHMS, POBEJICHUS AKCIIEPUMEHTAIbHBIX
WCCJIEI0BAHNM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIUTaHUE Y 00y4arou[uXxcsl IEHHOCTHOTO OTHOUIEHUS K KUBOM MPUPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4alolMMUCA ~ KOMIETEHTHOCTH B PallMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATEIbHOCTH B YPE3BbIYAMHBIX CHUTyalHUsX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieaymomnemMy npohecCHOHATBHOMY CaMOOMNpPENENeHNI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMH PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Heeno), B 11 kiracce — 102 gaca (3 gaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OUOJIOTHYECKOT0 O00pa3oBaHUs B  OpraHU3alMSIX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMAaTHKa KOTOPBIX  OMNpENeseTcd YYUTEIEeM Ha OCHOBE HMMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyaapcTBeHHon utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszanHble ¢ Ouosorueil. 3HaueHUWe OHWOJOTUHM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
V. I'apsen, I'. Mennens, B. . Bepuanckui, W. I1. [laBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHBbIE TpU3HAKH >XWUBOro. JKWM3HB Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCUMOW TniepeMeHHOU. IInmanmpoBanme »skcnepumenra. IlocranoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranuzmay, «buoreonenos», «buochepan, «MeTobl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHUME pAa3aUYHBIX METOAOB IIpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiIeTKu

Knerka — cTpykTypHO-QYyHKIIMOHANbHAs enuHMIAa >KuBoro. KcTtopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUSI COBPEMEHHOM KIETOYHOMN
TEOPHH.

MeTtonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMH:  MHKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma u €€ poib Kak pacTBOPUTENS, pEareHTa, yd4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeinKoBOW Mosiekyinbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapu/ibl, OJMTOCaXapyuabl U MOJIUCAXAPHUIBL.
O6mmii 1aH CcTpoeHus U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JIHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue Hykneosuompugpocpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CMpYKmMypul U QYHKYULl OUOMONEKYT U UX KoMniekcos. Komnvromephulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, [xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJbI  Oenkay, «CTpyKTypbl OENKOBOW MONEKyJbl», «CTpOCHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crtpoenue npokapuoTuyeckout kineTku. Kiaetounas cteHka OakTepuil U apXen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpPaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMEeBOTO Hacoca. DHAOLUMTO3: MUHOUMUTO3, (haromutos. Dx3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKK, TU30COMBI, UX CTpoeHUE U GyHKUIUU. B3auMocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannsie opranounasl kietku CtpoeHue u QYHKIIMH HeMEeMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. O0Gonouka siipa, XpOMAaTHH, KapuUOILJIa3Ma, SJIPBIIIKU, UX CTPOCHUE U
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM siape. Iyxpomamun u ecemepoxpomamun. bemku
XpOMaTWHA — THUCTOHBL. Jlunamuxa sdepHou 00040YKu 6 mumose. SfoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl U cxembl: «CTpoeHHE JYKApUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «lccienoBanue Tuia3Moiu3a M JEMJIa3MoJiu3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIECTB: aBTOTPO(GHBIA M TETEepOTpOdHBINA. YYacTue KHUCIOpOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHwlli pomocunmes y obakmepuii. Ceemocobuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHUEe (DOTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBl. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonorudeckoro okucienus. Huknumueckue peakuuu. OKUCIUTEIBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BelllecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OO MEHa.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opyioBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBAaHHME IJII NMPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmaeienus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MIPOKAPUOT U 3YKapHOT. Perynsiusi akTUBHOCTH I'€HOB Yy MHpoKapuoT. ['mmoresa
onepoHa (®. XKako6, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekiieTrouHble (OPMBI JKU3HU U 00JIUTraTHBIC TTapa3uThl. CTpoeHme
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUOI02UYecKUx 0anHvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IpakTuyeckas padora «Co3aaHue MOAEIN BUPYCA».

Tema 8. ’KusHeHHbII HUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. Hutepdaza u MuUTOS3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) TEproibl HUHTEP(DA3BI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIAPAILICIBHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JIUIIOUIHBIA U
rarlouIHBIA ~ HAO0Ophl  XpoMocoM. ['oMonoruuynbie  XpoMocoMbl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — MuTOo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX
nponeccsl. Tunel Muto3a. Kapruokunes m nurokuHes3. buosornueckoe 3HaueHue
MHUTO3a.

Perynmsauuss muroTrnueckoro nukia KieTtkd. lIporpammupyemas kiertodHas
rudesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (yHKIIMOHAJdbHAsi T€HOMHKA. Mexanusmul
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKka» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumer 1 cxeMmbl: «OKWM3HEHHBIM MUK KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JIyKa».

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHKpOIIPENnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBbI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCJIH, APYTUe€ NMPOTUCTHI. KOOHWAIBHBIE OPTaHU3MBI.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidd. Tumel pacTUTENBHBIX TKaHEH: o0Opa3oBaTesbHAs,
MMOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHAs, MeXxaHuueckas. OCOOEHHOCTH CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTENIbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3amoB. Kapkac pacrenHuid. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE NuuIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIbI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIeTKU. KokHOe nbixaHue. JlpIxaTeapHas MOBEPXHOCTD.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHasi cHUCTEMa 4YeaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MIeKkonuTaromux. Perymsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIC COCYABbl W KpOoBb. Kpyru KpoBooOpamieHus. DBOJIIOIMHOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAHUE KaK MEXaHU3MbI PaOOTHl OPTraHOB BBIICIICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3mMoB. 3allATa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammuTa opranu3Ma ot Oosie3Heil. MiIMMyHHast cuctema 4denoBeka. KieTouHbll U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxumMocTs W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl MW HMX TOPMOHBI. JlelCcTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpoctelimme», «Opranbl LBETKOBBIX PACTEHHII,
«CucTteMbl OpraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIPHDY,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHre U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxeHue. [lonoBble KieTkW, win rameTtel. Meio3. Craguun
Meno3a. [loBegenne xpomocom B menio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIICKOMHUTAIONINX. 3apOJBIINICBbIE JIMCTKU
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUI T'eHOB. BrnusHue Ha SMOpPHOHAIBHOE pPa3BUTUE PATUUYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buolorndeckoe 3HaYeHUE MPSIMOTO UM HEMPSMOTO



pa3BUTHUS, UX PACHPOCTpaHEHUE B MpUpoie. THUIbl pocTa >KUBOTHBIX. DakTophI
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodur u cnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHe
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaMM OHTOreHesza», «lIpsMoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHe CeMSH OJHOAOJIbHBIX M ABYAOJIbHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTO30M0B, MOAENb « LUK pa3BUTHUS JIATYIIKN.

JlaGoparopHasi padora «l3yuyeHre CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. /I.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE TTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPUABL, TEHOTUI, ()EHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi ruOpu0B nepBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusl NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUHU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE TI'€HOB, HApPYILICHUE CLEIUICHUs MEXAy TIeHamMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIJIEHHBIX C ITOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOIOTHUECKUX TMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuibl u cxembl: «llepBeiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm NOTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEAOBAaHMS MPU3HAKOB, MOJEIb s
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTunueckass  padora  «/M3ydeHue  pe3yabTaTOB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUMBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
T€HETHYECKOT0 pa3HO0Opas3us B Mmpejenax oJJHOTO BU/IA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OPESAHUZMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHue», «I eHeTnyeckue 3a00I€BaHNS YeI0BeKay, « Buabl MmyTammiiy.



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BApUALMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU I, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeAeIeHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4yenoBeKka. boJie3HM C HACIENCTBEHHOM MpPeIpacroyioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a0oneBaHnil yenoBeka. MeauKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kJeTkU. [[oHATHE «TE€HETUYECKOro rpys3a». JTUYECKHE ACHEKThl MCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTumn yenoBekay, «MeToJabl U3YYEHUS TCHETHUKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
Yuyenne H. W. BaBunmoBa o IleHTpax NpPOUCXOXKIAEHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOU PabOTHI.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pekomOuHanTHbIX JJHK 111 monydyeHust ucxogHoro mMarepuana Jjisi CeIeKIUH.

[lonyuenue MIOJIUTIIIOUTIOB. BuyTtpusunoBas rudopuan3aIvs.
brnuskopoacTBeHHOEe — cKkpelmMBaHue, Wi WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHIOBBIX THOPHUIOB. J{OCTHXKEHUSI CENEKIIMU PACTCHUIN U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHre U U3y4YCHHE T'eHETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUM U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u ynpasjeHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIIOB B HACJIEJACTBEHHOW W3MEHUYUBOCTHY,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHon0rus U CHHTeTHYECKasi OMOJIOTUS

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
texHosnorui. [IponsBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOrMil U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKAaHEW PACTEHUH U
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OILUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKJIETOK W KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAlUM SIAEP KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTMKeHUsT MW TEPCIEKTHUBBI  XPOMOCOMHOM W TE€HHOM  WHXKEHEPUHU.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunuackue 6uorexunonoruu. [locrrenomuas nudposas menununaa. [THP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3[IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJEKYISPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-comepxkaux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
MPOU3BOACTBEY, «KieTouHast nHKeHepusn», «l €eHHass HHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
onosoruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHM3MOB, HACIEJICTBEHHAs HW3MEHYUMBOCTbH, Oopnba 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbl romybeit», «MHorooOpa3ue KyJIbTYpHBIX (opM
KammycTh», «I1opobl JoMaTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Monynsuus Kak s1aeMEHTapHasg €IWHULIA YBONMIOLMH. COBpPEMEHHBIE METOIBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIWE CHUJIbI) HBOJIONUU. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE WM3MEHEHUs YacTOT aulesnied B momyisusax.  Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢hgpexma Opeiigha 2enos 8
borvwux U Mmanvlx  nonyuayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMUK,  pa3pbIBAIONINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHuit y opraHu3MoB: MOP(HOIOTHYECKHE,
dusznonornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUSA: aJI0TaTPUUECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BomonMoHHOW OHMONOrMM B pa3pabOTKE Hay4yHBIX METOJO0B
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsimonnas
CTPYKTypa BHla», «CxeMa MposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas H30JMALMSA  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «[lomynsiroHHbIe BOJIHBI YUCIEHHOCTH XUIIHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX,
«Dusnonornueckue anantanuny», «llpucnocobreHHOCT OpraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«ITonmurmonasl pacteHuit», «KamycTHO-penednbIi THOpUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopnass padora «CpaBHeHHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJbTaThl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEeHETHYECKHE  PpsJbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bunbl-
SHJEMUKHU U PEJIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl M aTaBU3MBL.  MOJIEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvi QyHKYULL.
Heob6patumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl U cxembl: «DUITOTCHETHYSCKUMN DS JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y, — «PuHnOPuUTHY,  «CeMeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa U IIHUMIIaH3e», «l JaBHbIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JJoHayuHble MPEACTaBICHUS O 3apOXKACHUU KU3HU (KPEaluOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxoxaeHue skxu3Hu U aCTPOOUOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas runore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnmn u meroasl €€ wu3ydeHHs. lckomaemble OpraHWYECKHE
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBOMIOLUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
CrpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. [IpoHCXOXJI€HME MHOTOKIETOYHBIX OpraHu3MOB. BO3HHUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLNMUM BBICIINX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTEeHHM.

OCHOBHBIE ATalbl IBOJIONMHU >KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3b
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxaenue ampuobuit u pentuwiuid. [IpouCXOoXIeHHE MIICKOTUTAIONIUX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrM4ecKux mpoueccoB. llosiBneHne W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [IpoGnema coxpanenusi 6mopasHooOpas3us Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYEecKOd 3BOTIOIMNY», «Cxema o0pa3oBaHUs SYKApUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenuss», «Oprasbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YIIeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pey», «Pa3zBuTue )XU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butre XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MMPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas  gabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTICJIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUNA O MPOUCXOXKICHUU 4eJIOBeKa. Penuruosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (b13M0JI0ro-0MOXUMHUYECKHE,
noBeeHueckre. OTINUMS 4elIOoBeKa OT KMUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM INPHU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIIeHNEe OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuxku. YenoBek reipenbOeprckuit  — 0oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. UeloBEeK HEaHIEPTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u MaJIeOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(PpheKT ocHOBaTENsN» B MOMYJSAIUSAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETE.
EnuncTtBO  uyenmoBeuecknx — pac.  HayyHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[IprcniocoONEHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  OBOJIIOLUMOHHAS ~ AQHTPOINOJOTHS U MAJCOaHTPOIMOJIOTHS
YEeJIOBECUECKUX TMOMYyNsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. apBuHn, JI. JIuku, A. . Porunckuii, M. M. I'epacumoB.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBeKa», «ABcTpanonutek», «YenoBek  ymenbli», «Yenosek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4elOoBeKa, penpoaykiuu (doTtorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadum HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne 0COOCHHOCTEH CTPOCHHS CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pazBuTHe sKojgoruu B Tpyaax A. ['ym6onsara, K. @. Pynse,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpoOAHbIE W JlabopaTopHble. MoJenupoBaHue B HKOJOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPBbI U 3KOJOTHYECKON I'PAaMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JAEHCTBUSl dKojoruueckux ¢akropos. [IpaBuino munumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skomormdeckuit daktop. Ilpucmocobnenuss pacteHumii K
noj/iep ka0 BogHOTO Oanmanca. Kmaccudukamnus pacTeHHil MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpPraHU3MEHHas.  DU3NKO-XUMUYECKUE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpUcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH KU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznennsie (HOpMbI paCTEeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MOJOTHYECKUE aJanTaliuu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapasutuzm», «Konkypenmus», «CuMOuos3y,
«KomMeHcanmnzm.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUM, dydelsia MTHUIl M 3BEpeH, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax,
repOapu ¥ KOJJICKIIMM pPACTeHUH M KUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH JKH3HU, TepOapuul u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOIICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE TMPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JIluHamuyka monmynsauMu M e€ peryiauusa. buoTthueckuii moTEHLMaN MONMYJISLHM.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 06 »KojMOorMuUecKoil Hule Bujpa. MectrooOutanue. MHoromepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTNUECKNE YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«ITpocTpaHcTBEeHHass  CTpyKTypa  Honmyjasinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
pacCeyICHUIO.

Tema 9. DKoJI0rus CO00IECTB. JKOJOrHYECKHE CHCTEMBI.

CooOmectBa opranu3moB. buoineno3 u ero crtpykrypa. CBsizm Mexmy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KocucTemMax. KpyroBopoTr BEmecTB 1 MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
Hamnpanennble 3aKOHOMEpHBIE CMEHBI cO00IIecTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KimmmakcHoe cooOiectBo. buopazHooOpasue u nojHoTa KpyropBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03Ep U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX1y aHTPOTIOT€HHBIMH U TTPUPOJTHBIMU YKOCUCTEMAMHU.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpukamopos (Kirouegvix
8U008) 8 pyHuKyuoHuposanuu s3xocucmem. IIepeHOC YHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUH.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Munos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHASA, JETPUTHAS)», «DKOJIOTHUECKAsT MHUPAMUJIA YHCEI,
«OKonoruyeckas nupamuyia OMOMacChl», «IKOJOTHUYECKAsi MUpamMuia SHEPTUN»,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPIuM B arpoueHnosey, «[Ipumepsl ypOoskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabora «l3ydyenune paszHoOOpasus MEIKUX TIOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

JKeKypcusi «DKCKypcUs B arposkocucremy (Ha Moje WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouochepsl u e€ coctan. XKuoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIECTB U OMOTre0OXMMHYECKUE LUKIBI (yrieponaa, a3oTa). PUTMHUUHOCTh siIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHbIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
YCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOropbsi. KiimMar, pacTuTenbHbI U AKUBOTHBIH
Mup OMOMOB CYUIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yriepona B mpuponae», «KpyroBopor kucnopoga B mpupome»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kiumaruueckue
nosica 3emum», «Tynapa», «Taiira», «CMmemannasii jecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repbapuu pacTeHUl pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
borannyeckue cajpl ¥ 300JI0rMYECKUE APKH.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U MPUPOJBIL.
PanponanbHOE€  NPUPOJONOIB30BAHME M COXPAaHEHHE  OMOJIOIMYECKOro
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOI0 KPU3HCA U €0 BEPOSATHBIE NOCIECTBUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvl, obecneuugarowue O00CMyn K
ungopmayuu no cocmoanulo OmMOenbHuIX U008 u sKkocucmem. (OcHoOBbI



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbld  3ddekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHMOJIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCNICHUIO, Haiuuyue Momusayuu K OOyUYCHHIO  OHWOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAIuyue  NpPpaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3MUIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buonorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUU 00YyYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATENIBHBIX 3a/1a4, BBINOIHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMUA 1IEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOMBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUS OWOJIOTMH B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEISM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTpPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUSIX, YIPOKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOM JIE€SATEIBHOCTH TEXHOJOTHYECKOW M COIHAIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  peaan30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TIPH HW3YYCHUU OHOJIOTHH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUM, NPUHOCAIIMX BpeJ  OKpPYXKaroIIeh
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH HKOJIOTHIECKOM HaIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH | TIO3HAHUS MHUPAa;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIUICHHHM IpoOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW ITUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BBIXOJIa U3 III00ATBHBIX IKOJIOTHUYECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IOJydyaeMble 3HAHUA I aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOIOTMYECKHE 3HAHMS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIEe 1Ji1 (HOPMUPOBAHUSI MHUPOBO33PEHUS O0O0YyUYaAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cUCTeMa, Hay4yHbIN (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PECHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuatomierocss OynyT chOpMUpOBaHBI MO3HABATEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE 1eHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEWUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus TOJKHBI OTPaXaTh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalM3UPOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilacCH(pUKAIMH, 0000IICHHS ), PAaCKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTaThl AESITEILHOCTH C IOCTABICHHBIMU LIETSAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE pACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
AQHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMBbl C YYETOM aHaIN3a MMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUAX  peaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspenieHuss MOpo0jeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTaluy, NpPeoOpa3oBaHUIO U TMPUMEHEHHUIO B YyYCOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B MO3HABATENIbHYI0 U MPAKTUYECKYIO 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEUICHUS.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOIB30BAaHUSA HWHGPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpencTBa OOIIEHWs, MMOHWMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECE THUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBHIYATHHOU
paboTHI MpU pelIeHu OMOTOTrUYeCKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh I[€IM  COBMECTHOM  JEATENbHOCTH, OPraHW30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBIISTH TBOPUYECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBMSX U IMOCTYIKAaxX MO OTHOUIEHWIO K WBOUW MPUPO/IE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JCHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI pedieKCUM JJIsl OLICHKU CHUTYyalluu, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OpPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS COJEpXKAHUS Y4eOHOTO MpeaMeTra
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodpunbHOro  o0yueHus  oOydaommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHUH, BUIBI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
KJlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTb, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YHUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Basunoga), MIPUHLIHIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIJICTSATH CYIIECTBCHHBIC TPU3HAKK: BUPYCOB, KIETOK MPOKAPUOT H
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIEC
OakTepwuii, rprOOB, PaCTCHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTaHOB M CHCTEM
OpraHOB pACTEHWU, >KUBOTHBIX, YEJOBEKA, IIPOIECCOB IKU3HEICATCILHOCTH,
MPOTEKAIONTNX B OPTaHM3Max PAcTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTpOPHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3MHOXCHUS,  WHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOWIAMHU KJICTKH H HUX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
opraHaMd M CHCTEMaMH OpPraHOB Yy pPAacCTCHHM, >KMBOTHBIX M 4YEJIIOBEKa W WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMEHa BEIIECTB, dTallaMu KJIETOYHOTO IIMKJIa U KU3HCHHBIX ITUKIIOB OPraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMU, JIENaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHE PadOTHI, COOJIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, NPOBEPATh MX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  PE3yJbTaThl Ha  yYEHHYECKHUX

KOH(DEpeHITHsX;
YMEHUE OIEHHUBATh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJ0OBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMAa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINlPaBJICHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MeECT€ U POJU OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIICHHS K TIPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
ONpeJIeNIeHHs] U TOHUMAHUE CYIIHOCTH OCHOBOMOJATalONINX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJI, 3KocHcTeMma, Ouocdepa), OMOIOTHMYECKHE TEOPUH
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBepiioBa — 0 myTsIX U HampaBieHUsx 3Boitoniuu, B.W. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHWS,
MCITIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX )KUBBIX OOBEKTOB U SKOCHUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O oTtOopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMU 3BOJIIOIUH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJOB K cpejJe OOWTaHHS, aOMOTHYECKHMX W OMOTHYECKHX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBAa POJACTBa OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE peliaTh OMOJIOTHYEeCKHE 3a/1a9H, BBISABIATH IPUUUHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ y4eOHBIM U Ja00OpaTOPHBIM 000PYI0BAHHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MperoTBpallCHHs
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBOU
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Konrponbsie  Hpakruseckue (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kietku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIH LUK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIHS U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/IS[ KaK KOMIIJICKCHas HayKa 1 KakK
4acTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

Hcropus OTKpBITHS U N3YYEHUS KIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MeToI0B KJIIETOYHOH OMOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKanys u GyHKIHH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHU

15 MeTompl CTPYKTYpHOU OHOJIOTHN

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune 3yKapuoTUYECKOM KIIETKHU.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpanHbIe OpraHou/ipl KIETKH

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydenune KaTaTuTHIECKOH aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyenue hepMeHTAaTUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHeE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
TeHOB Y DYKapuoT
Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU U
39 obnuraTHbIe apa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpycay
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUN U MEIULIMHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumns! kietok. KaprokuHes ¥ HTUTOKHUHES.
46 JIaGopatopHas pabota «HaOmonenue 05
MUTO3a B KJIE€TKaX KOHYMKA KOPEeLIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus ;KM3HEHHOTO IUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Txanu pacrenuii. Jlaboparopras pabora

49 . - 0.5
«M3ydenue TkaHel pacTeHUi»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTeMa mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxuMocTb 1 perynauus y
OpraHu3MOB

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA JKMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

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

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pAaCTCHUM.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/ISI CTAHOBJICHHA U PA3BUTHUA
TCHCTUKU KaK HAYKN

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabdota «Jlpo3odriia kak
00BEKT TeHETUYECKUX UCCIICIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yuenue pe3yabTaToB MOHOIHOPUIHOTO
CKpeLIMBaHus y Apo30(uist"

0.5




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

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [Ipaktuueckas padota «13yuenue 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToTorMYecKre OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKa
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHas K3MEHUYNBOCTh 1
BapuanunoHHbBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapualimoHHOTO psaa U
BAPUALIMOHHON KPUBON»
88 ['eHoTHUIIMYECKAS U3MEHUYMBOCTb. 1
KoMOuHaTuBHast H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoLecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enetnka yenoBeka. [IpakTnyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3ydeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota «/3ydeHue MeTo10B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padboTa
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTCTHYECKOM
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Meunuackine OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1 OpoonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnenus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO0mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3eminu 1 METObI €€ N3y4EHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONHCAaHHE UCKOTIAEMBbIX OCTATKOB JAPEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tansl opraHun4ecKkoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl IBOJIOLUH
39 pactutenbHoro mupa. IIpaktuueckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHUS PaCTEHUHN Pa3HBIX OTAEIOBY»
33 OCHOBHBI€ ATaITbl YBOJIIOIUH KUBOTHOTO
MUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJloBeKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKYyIIME CUITBI aHTPOIIOTeHE3a

44 CooTHoleHne OHOJIOTUYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pachel. [IpakTudeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTanui 4eJI0BeKay

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast pabora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TeMIIepaTypbh»
AbuoTtnueckue (pakropsl. BiaaxkHocTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTSIU MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

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

68 JlabopaTtopHnas pabora «IIpucnocodneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Coo00111€cTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTEMa

73 KpyroBopoT BemecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

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

83 buocdepa — obuernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPUUMHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpPOA0IOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O6o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606mmenue o teme «buocdepa — 1
ry100aIbHAsT SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NYA TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeHero oduero
o0pa3zoBaHus

CpopMHpPOBAHHOCTh 3HAHUK O MECTE€ W POJH OWUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHNN KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, YKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
paloHaIBLHOTO TPUPOIOIIOIB30BaHUS, B (JOPMUPOBAHUH IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPO/IE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOCeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cuctemod 3HaHMA 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMSI, UCIOJIB3yeMbIX B OHMOJIOTHYECKHX HMCCIICIOBAHUSIX >KHBBIX
OOBEKTOB W DJKOCHCTeM (ONMHCaHWe, HW3MEPEHHE, TPOBEICHNE
HAOJIFOICHHI); CIOCOOAaMM BBISBJICHHSI W OIICHKH aHTPOTIOTE€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHE BBIABUTATh THIOTE3bI, MPOBEPATh UX IKCIICPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHpPYS IIeIb HCCICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThI U JIeJIaTh BBIBOJIBI.

BrisiBiieHHME 3aBHCUMOCTH MEXKIY HCCIEAYEMBIMH BEIMYMHAMM,
00BsICHEHUE TIOTYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHHe BIaeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BUJI, TMOMYJSAIHS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; METaboIN3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOTOIMMEPBI, JUCKPETHOCTh, CaMOPETYISIINS,
CaMOBOCIIPOM3BEICHUE, HACJIEJCTBEHHOCTb, HW3MEHYHUBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PAa3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTeTa II.
Opnux, N.1. MeuHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiieBoro cxoacrBa K. Bbapa, sBosonmonHas

teopuss Y. JlapBuHA, CHUHTETHYECKass TEOpHUSI DSBOJIOLHMH, TEOPHUS




antponoreneza Y. Jlapsuna; Teopus Ouoreouenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1mieHTpax MHOroo0pasusi U NMPOUCXOKICHUS
KyJIbTypHbIX pacteHudi, ydeHue A.H. CesepuoBa o nyrsix u
HaIpaBJIeHUAX 3BoroIMH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us MOTOMKOB IEPBOTO MOKOJICHUS, PaCIIEIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus IpusHakoB I'. Mennens;
CLICTUICHHOTO HACJENIOBaHUS IPU3HAKOB M HAPYLIEHUS CLEIUICHUS
reioB T. MopraHa; TOMOJIOTUYECKHX PSAOB B HACIEACTBEHHOU
m3MeHunBoctd H.M. BaBunoBa; renetrmyeckoro paBHoBecus JIk.
Xapmu u B. BaiinGepra; 3aposasmmeBoro cxoactBa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHuMyMa FO. JIubuxa, S5K07I0rM4eckor MUpaMuIbl YHced,
OrOMacChl U SHEPTHH);

runote3sl (koanepBaroit AWM. Omapuna, mepBudHOTO OyipoHa JIk.

Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiaTb IMOMCKOBBIC OHOJIOrHYECKHE 3aJa4u,; BBIABJIATH
IMPUYIUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpooeccaMm W ABJIICHUAMU, OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHEBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI Pa3sHbBIX THUIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMBI IICPCHOCA

BEHICCTB U DOHECPTHUH B SKOCUCTEMAX (HCHI/I IIMTaHUs, ITUIICBBIC CCTI/I)

YMeHHe  yCTaHAaBIWBATh  B3aMMOCBSI3M  MEXIY CTPOCHHEM U
(GYHKIUSMHU: OPraHOMJOB, KJIETOK PAa3HBIX TKaHEW, OpraHamMu H
CHCTEMaMH OPraHOB y pAacCTEHUH, >KMBOTHBIX W YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HCHHBIX
IIUKJIOB OPraHU3MOB; dTallaMi AMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  QerorurnoM, QeHoTunmoM wu ¢pakTopamMu Cpeabl OOMTaHUS;
ImpoleccaMy  SBOJIIOIHH; JBHUKYIIMMH CHUJIAMH  aHTPOIOTEHE3a;
KOMITIOHEHTaMHU Pa3IMYHBIX HSKOCHUCTEM M TPUCIOCOONECHUSMU K HHUM

OpraHnu3MOB

YMeHue BBIIENATh CYIECTBEHHbIE TPU3HAKU:

CTPOEHHS BUPYCOB, KIIETOK IPOKAPUOT U SYKAPUOT; OJTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BUIOB, OMOTEOIIEHO30B, IKOCHCTEM H
ouochepsl; CTPOCHHUS OPraHoB W CHUCTEM OPraHOB paCTEHHI,
JKUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATENbHOCTH, TPOTEKAIOITUX

B OpraHu3Max paCTCHHﬁ, JKHMBOTHBIX H YCJIOBCKA, OHOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (Merabonu3M), HHpOpMamuu U
MpeBpaIeHUs] YHEPTUH, OPOXKEHUS, aBTOTPO(PHOTrO U reTepoTpodhHOrO
TUTIOB TNHTaHUsA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MekHo3a,
ramMeToreHe3a, OSMOpHOTEHE3a, MOCTIMOPHOHAILHOTO  Pa3BUTHS,
Pa3MHOKEHHS, UHIUBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEepO3uca; JAEHCTBUHM HMCKYCCTBEHHOIO
0TOOpa, CTaOWIM3UPYIOIIETO, JIBIDKYIIETO U pa3phbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJIONMAaTPUYECKOT0 U  CHUMIIATPUUYECKOTO
BHUJ1I000pa30BaHMs; BIMSIHUS JBIDKYIIMX CHJI DBOJIIOIIUU HAa TE€HO(OHI
MOMYJSIUNA;, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpefe OoOuTaHus,
YepelOBaHMs HaIpPaBJIEHUW SBOJIIOIHMH; KPYroBOPOTa BEHIECTB H

IMOTOKa QHCPTHUHU B SOKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIIEISATH CYIIECTBEHHbIE MPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT ¥ DYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U DKOCHUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEUIECTB U MPEBPALEHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TMIACTUYECKOTO M DHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
00pbOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHuUs,
NPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefe OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHHI B 3KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M NPEBPAIICHUS SHEPTUHU B

ouocdepe

Ymenune HCIIOJIB30BAaTh COOTBCTCTBYIOIIUEC ApPTYMCHTHEI,
6I/IOHOFI/I‘ICCKYIO TCPMHUHOJIOTHIO W CHUMBOJIMKY JUIA J0Ka3aTCJIbCTBA
poACTBa OPraHuU3MOB PA3HBIX CHCTCMATHUYCCKUX I'PYHII; B3AaMMOCBA3HU
OpraHusMoB H CpCIbl O6I/IT8.HI/IH; CAWHCTBA YCIOBCYCCKUX pPaC;
H606XO,Z[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA paSHOO6paSI/I${
BUJIOB MW JOKOCHUCTEM KaK YCJIOBHUA COCYHICCTBOBAHUA HPUPOIABI U

YCI0BCUCCTBA

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(l)OpMaI_II/II-O OMOJIOTHYECKOTO
COJACPpKaHUA;, UHTCPHPECTUPOBATD ITUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ10FI/II/I, MCIUIINHCE, 6I/IOTCXHOJ'IOFI/II/I;
paccMaTpuBaThb ri00aIbHBIE 9KOJIOTHYCCKHUEC HpO6HCMBI
COBPEMCHHOCTH, q)OpMI/IPOBaTB IO OTHOIICHHUIO K HUM CO6CTB€HHyIO

ITO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O BUOJIOI'M

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsh Hayka. bBHOJOrHMYeckne HAayKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadueHne OuoorMU B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptunbl mupa. [Ipodeccuu, csizanHbie ¢ Ouosnorueil. 3HaueHue OHMOJIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIIIIIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

KuBble cuctembl Kak mpeamer uzydeHus: Oumosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHUYECKOIO COCTaBa, MUCKPETHOCTb U LEJIOCTHOCTb, CIOKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, SKOCUCTEMHBIN
(6buoreoneHoTHUeckmil), OmocdepHsid. [Iporiecchl, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak (opma CyIIecTBOBaHUS

MaTCpruun

1.3

Metonsl Ouonormyeckoit Haykd. HaOmronenwe, u3MepeHue, SKCIEPUMEHT,
cucreMarusanus, wmertaaHanu3. [loHstue o 3aBUCUMOM U HE3aBUCUMOM
nepemeHHoil. [lmanupoBanue skcnepumenTa. [loctaHoBKa M mpoBepKa TMIOTES.
Hynesas runore3a. Ilonsitue BbIOOpKHM U €€ JOCTOBEpPHOCTh. Pa3zbpoc B
Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB.
[IpyuunHbl HCKaXeHUsI pe3yIbTAaTOB IKCIEpUMEHTA. [loHsATHE CTAaTUCTUYECKOTO

TECTa

Knetka kak Onosioruyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHA/IbHAS €UHHIA >KUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHNSI COBPEMEHHOM KJIETOYHOM TEOPHH.
Metoab! MOJEKYIISIPHON M KJIETOYHOH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, middepeHnnanbHoe

L[CHTpPI(byrI/IpOBaHI/IC, KYJIbTUBUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

e€ poJIb KaKk pacTBOPHUTEINS, PEareHTa, y4acTue B CTPYKTYpUPOBAHMM KIIETKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Mosekynsl. IlepBuuHast cTpykTypa Oeika, MENnTHAHAs
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAsl CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapuIpl, AWCAaXapubl, OJUTIOCaXapuabl U IOJIHCAXAPUBL.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE CcBoOMcTBA. Kinaccupuxamus TUTUIOB.
Tpurmuuepuasl, dochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OOIMe CBOKWCTBA OMOJIOTUUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennoseie kucnotel. JJHK w PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapt. [Mpunmun xkomminementapHoctu. [lpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. Mectonaxoxaenue u ouonorndeckue Gpynkmmu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenne ™onekyiasl AT®. Makposprudueckue cBsi3u B MoJiekyine ATO.
buonornueckue ¢pynkiuu AT®D. BoccTaHOBIEHHBIC TIEPEHOCYUKH, X (PYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass OuoJOTHs: OHOXMMHUYECKHEe W OuodHU3MYecKue WCCIIeTOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tunbr  kieTok: sykapuoTHyeckas M IpokapuoTuueckas. CTpyKTypHO-
(GyHKLIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTH4YecKod KieTkd. KierouHas creHka Oakrtepuil M apxei.
OCOOEeHHOCTH CTPOEHUs TeTepOTPO(PHON M aBTOTPO(HON MPOKAPUOTHUECKUX
KJIETOK. MecTO M poJib MPOKAPHOT B OUMOLIEHO3AX.

Crpoenne U (QyHKIMOHUpPOBAHME SyKapHOTHYecKoil kierku. [lnasmarnyeckas
MeMmOpaHa (razmanemma). CTpykTypa IuiazMaTuueckoil meMmOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYecKylo MeMmOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nuddy3us), akTUBHbIA (NIEPBUYHBIA M BTOPUYHBIM aKTHBHBIN
tpancnopt). [lomynmponunaemocts MeMmOpanbl. PabGotra HaTpuii-kanueBoro
Hacoca. DHJOLUMTO3: MHHOLIMTO3, (arouurto3. Dk301MT03. KierouHas cTeHKa.
CrpykTypa 1 (PyHKIHHU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Hutormasma. Ilurozons. Llurockener. JBwkeHwe muToIUIa3Mbl. OpraHoujisl
kiaetku. OpHoMeMOpaHHBIE OpraHOWIbl KIETKU: DJHJOIUIa3MaThyeckas CeTb
(3IIC), anmapar ['oyb/pKH, JTU30COMBI, UX CTpOeHUE U (YHKIUH. B3anMocBs3b
OJTHOMEMOpAHHBIX OPraHOMI0B KJIETKH. CTpOEHHE TpaHyIsPHOTO PETUKYIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanysisipHBINA) SHAOIUIA3MATHYECKUH peTukyiayM. CekpeTopHas (yHKUIUSA
annapara [onpmku. TpancnopT BewiecTB B KieTke. Bakyonn pacTUTENbHBIX
kierok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne u (QyHKIMM MHUTOXOHIPUH W TuacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

Hememb6pannbie opranounasl kjerku CrpoeHue U (QYHKUUM HEeMEMOpaHHBIX
OpraHoMJIOB KJeTKH. Pubocombl. MukpodunameHTsl. MpllIeUHbIE KIETKH.
MuxkpotpyOouku. Kierounslii uneHtp. CTpoeHHWE U JABWKEHHE JKTYTUKOB H
pecaruek. MUKpoTpyOoUKkH HuTOILIa3Mbl. LleHTpros.

Anpo. Ob6onouka siapa, XpOMAaTHH, KapuoIUla3Mma, SAPBIILIKH, X CTPOCHHUE U
¢byHkuun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacmojOKEeHUE
XpoMocoM B uHTep(hazHoOM sifipe. beraku xpoMaTrHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

2.4

AccuMWIALMS M JUCCUMWIISALMSA — JIBE CTOPOHBI MeTabosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM W TeTepoTpOodHBINH. YUacTue KUCIOpoJa B OOMEHHBIX
mporeccax. JHEpPreTuYecKkoe oOecrneueHne KIeTKu: mnpeBpamienne ATD B
oOMeHHBIX Tmporieccax. DepMEHTaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMeHTOB OT HEOPTaHWYECKUX KaTain3atopoB. benku-
aKTUBATOPbl U OEJIKU-UHTUOUTOPBI. 3aBUCHMOCTb CKOPOCTH (EepMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
XJIOpOIIacTOB B mpolecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTH (oTOCHHTE3a. BnusiHME pa3nu4HbIX (AKTOPOB Ha CKOPOCTH
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocuHre3. PazHooOpasue opraHn3MoB-XeMOCHHTETUKOB: HUTPUPHUIUPYIOIINE
OakTepuu, xKene3o0aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHa’poOHbIe opraHu3Mbl. Buasl Oposkenusi. [IpoaykTel OpokeHUs H UX
UCIIOJIb30BAHUE YEJOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HE.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudeckoro obmMeHa. [loAroToBUTETHHBIN
atamn. [ UKoan3 — GECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3bI.

buonoruveckoe okucieHHe, WIM KIETOYHOE IbIXxaHue. Pomb MUTOXOHIpUA B
npoiieccax OMOJOTUYECKOTO OKHUCJICHHUS. [{uknudeckue peakiuu.

OxucnurensHoe (ochopunuposanue. [Ipeumymiectsa a’3poOHOro myTH oOMeHa




BEIIECTB Nepe aHa3POOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu matpuuyHoro cuHtesa. IIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KO, ero cBoucrtBa. Tpanckpunuus — marpuusblii cuHTe3 PHK. IlpuHnummnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAJIETbHOCTb, ACUMMETPUYHOCTbD.
Tpancnsamus u e€ sramel. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pois pubocom B
OuocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB y
npokapuoT. ['unoresa omnepona (. XKaxo6, K. Mano). Perynsauuss oOMeHHBIX
nporeccoB B kieTke. Kiletounslii romeocras.

Bupycbl — HekneTouHble (GopMbl KM3HH M 0oOnmMratrHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHpie 3a0oneBaHHs uenoBeKa, XKUBOTHBIX, pacteHuii. CIIN]J], COVID-19,

COMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI

2.6

Knerounsrii mwkn, ero mepuoabl W perymsiusa. Watepdaza u  MuUTOS3.
OcoOeHHOCTH MPOIECCOB, MpOTEKaIUX B HHTepdaze. [loaroToBka KIeTKH K
nenennto.  [IpecunTeTndyeckuid  (MOCTMUTOTHYECKHH), CHHTCTHYECKHH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pemnmmkaums. Ilpunumnsr penmukanuun  JIHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA CHHTE3, aAHTHUIIAPAIIICIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomer. Ctpoenne xpomocoM. Tenomepsl u
TeaoMepasa. XPOMOCOMHBIM HaOOp KIETKM — KapuoTui. JIumiowmHeli u
rariouaHbI  Habopbl XpoMocoM. ['omonorumunbie Xxpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue kietku — mMuTo3. CTaguy MHUTO3a U MPOUCXOMSIINE B HUX MPOLECCHI
Tunel mMuto3a. Kapuokunes u nutokuHes. buonoruueckoe 3HayeHHE MHTO3a.
Perymsimus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiietrounas ruoensb
— arfornTo3.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) U
moyoBoe. Bumgel 0ecrnonoro  pasMHOXKEHUS: TOYKOBaHUE, CHOPYJISAIHS,
(parMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBbie kieTku, uiu ramersl. Meio3. Ctaauu menosa.

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonoruueckuii cmpicit meiio3a




U IIOJIOBOTO Iporecca. Meo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y KuBOTHBIX. llosoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBbIX KieTOK. OIUIOAOTBOpEHHME U SMOpPHUOHAIBHOE pa3BUTUE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBunyansHOe pa3BuTuMe oOpraHu3moB (oHroreHes3). Craauu >smOpHOreHesa
KHUBOTHBIX (Ha mpuMmepe Jsarymku). Jpoonenue. Tumbl apodnenns. OcoOeHHOCTH
NpoOJeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIe JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJbIIIEBBIX JINCTKOB. B3auMHOE BIMSHUE wYacTel
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJIbTaT HMEPAPXUUYECKUX B3aUMOJEUCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Poct u pa3zsurtue xuBoTHbIX. [TocTaMOpuonanbHblil nepuoa. [Ipsmoe u Henpsimoe
pasButue. PasButne ¢ metamopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrHueckoe 3HaueHUE MNPSIMOTO M HENPSMOTO pa3BUTHUS, HX
pacnpocTpaHeHue B mpupoie. Tumbl pocta KUBOTHBIX. DaKTOPHI pEryasuu
pocTta JKMBOTHBIX M 4yesoBeka. CTaauud TOCTIMOPHOHAIBLHOTO pPa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur um cropodur. Meiio3 B
JKU3HEHHOM I1MKie pacteHuil. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE U Pa3BUTHUE PACTUTEIBLHBIX
opraHu3MoB. J[BOHHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

Pa3sBUTUC CCMCHHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ " JKUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
TC€HETUYECKUE MOHATHUS U CUMBOJIBLI. ['OMOJIOrHMYHBIE XpOMOCOMBI, AJUICIIBHBIC
I'CHbI, AJbTCPHATHBHLIC IIPU3HAKH, ,HOMHHaHTHLIﬁ n peHeCCI/IBHHﬁ IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucCTad JIMHUA, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FI/I6pI/II[OJ'IOFI/I‘ICCKI/II71, HHTOHOFHHCCKHﬁ,

MOJICKYJIIAPHO -T€HETUYECKUMN

3.3

Monorubpuanoe ckpemubanue. [lepBoiit 3akoH MeHzens — 3aK0H eIMHO00pa3us
ruOpuoB mepBoro mnokoseHus. IlpaBuno noMuHupoBaHusa. BTopoit 3akoH
Menznens — 3aKOH pacUICIUIEHUs IpU3HAKoB. lluTonoruueckne OCHOBBI
MOHOTHOPHUIHOTO CKpelrBaHus. [ umore3a 4McTOTH raMer.

Ananusupyroniee ckpemuBanue. IIpomMexyTouyHblli XapakTep HacaelI0BaHUs.
Pacuienienne npru3HaKkoB NPU HETIOJTHOM JOMUHUPOBAaHUH.

JurubpunHoe ckpermuBaHue. TpeTwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXIY TIeHaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIM MEXaHU3M OIPEJENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI U reTeporaMeTHbil noJi. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMOcoM. HacnenoBaHue IpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

I'enotun kak nemoctHas cucrema. lInedoTponusi — MHOKXECTBEHHOE NICUCTBUE
reda. MHOXECTBEHHBIM auienn3M. BzamMoaeicTBHe HeEaIeIbHBIX TI'€HOB.

KommnnemenrapHocts. Onucras. [lonmumepus

3.4

BsaumoneiicTBre reHotuna u cpesl npu popMupoBaHuu GpeHorumna. i3MeHunBOCTb
npu3HaKoB. KadecTBEHHbIE W KOJWUYECTBEHHBIC TMPH3HAKH. BUIBI M3MEHUYHMBOCTH:
HEHACJICICTBEHHAS ¥ HACJIEC/ICTBEHHASI.

MomudukaimonHass ~ W3MEHYMBOCT.  Poms  cpemsl B (popMHpOBAHUU
Mo upHKaMOHHON n3MeHunBocTU. Hopma peakiiuu npusHaka. BapranmoHHbI psij
u BapuanmonHas kpuBas (B. Uoranncen). CpoiictBa MOIU(pHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTnnuueckas n3MeHUNBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Brjpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOnHaTtuBHAsT M3MEHYMBOCTh. Meio3 ©  TIOJIOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOT0 Pa3HO00pa3usl B IpeiesiaX OJJHOTO BUA.

MyranuoHHas U3MEHYMBOCTb. BUJibl MyTaluii: FreHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WMHIYUMPOBAaHHbIE MYTALUMHU. SJ€pHBIE M LMUTOILUIA3MATHYECKUE
mytaiuu. CoMaTHYECKHE U MOJIOBbIE MyTalluu. [ [puyrHbl BOSHUKHOBEHHUSI MyTalUH.
Myrarenpl M HMX BIMSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PSAIOB B HacleAcTBeHHON n3menunBoctu (H.U.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUA T'e€HOMa
yernoBeka. Meroabpl  M3y4eHMST TEHETMKM  YEJIOBEKAa: TIE€HEAJOTMYECKUH,
OJIM3HELIOBLIH, LUTOTEHETUUECKUH, MOIYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpEEIICHUE T'€HOTHUIA:
IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IMOMOIIBIO
[MIP-anamu3a. HacnencrBennsle  3a0ojeBaHMS  4eloBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0o01e3H1 YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJA0TBPAILlEHUU

U JICUYCHUH T'€HETHUECKHUX 3a00J1eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKaus 1 ceneKIus. 3apoxkKIeHUE CeeKIMU U joMmecTukanuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXACHUS W MHOTO00pas3usi KyJIbTYPHBIX PaCTCHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTEHUM M MOPOJ KUBOTHBIX. COpT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
BasuiioBa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metoapl CceneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAacCCOBBIM |
VH]IUBUyAJIbHBIM. Drarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOOpP HO TE€HOTHUIYy C IOMOUIBIO OIEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJIEKITMOHHOM paboThl. PannannonHslil u
XUMUYECKUA MYTareHe3 KaK MCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAaHUS M METOJOB
pexomOunanTHbIX JJHK a1 momydeHust ncxoIHOTO MaTepuaia sl CEeIeKIIUH.
[Tomydenne monmmionaoB. BHyTpuBHmoBas ruOpumu3anms. bam3kopoacTBEHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumanms. [Ipeomonenne Oecruionsi MEXBHIOBBIX THOpHIOB. JlocTrkeHHs

CCIICKIIN paCTeHI/Iﬁ N JKUBOTHBIX

3.7

OOBEeKTHI, HCIIONIb3YeMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMW3MbI, HMX  XapaKTepUCTUKa. TpaaulMOHHas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOIOTHM.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEKOHCTpYKIUS SHMIEKIEeTOK ¥ KJIOHMPOBAHUE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass ¥ TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBaHue pexkomOuHanTHeix JIHK. JlocTikeHus U MEepPCHEKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHcKkue OUOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4eCKoro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoOB. COBpeMeHHaH cucreMma
OpraHnu4eCcKkoro Mwupa. HpI/IHLII/IHBI KHaCCI/I(I)I/IKaI_II/II/I OpraHu3MOB. OcHoBHbBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOJOPOCIH, APYIrUC
IIPOTUCTHEI. KononuanbHeie OpraHU3MBlI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

PaznipaxuMocTh y OTHOKJIETOUHBIX OPraHu3MOB. TaKCUChI




4.2

MHorokierouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusmMa. OpraHusm
Kak eaumHoe wenoe. TkaHu pacteHuid. THIBI  PacTUTENbHBIX TKaHEM:
oOpa3zoBaTenibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.

OcobenHocta cTpoeHus, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUA. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHHI: TPOIIU3MBI U
Hactud. llornomeHne BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIBbHBIX BEIIECTB
pactenusiMu. [[pixanue pacrenuid. Juddy3ust ra3oB yepe3 NOBEPXHOCTh KIETKH.
TpancnoptHbie cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3amura y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auTel. OUTOHIMIBL.

PazgpaxkumocTe M perynsuus y OpraHu3MoB. Pa3gpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE  JKHMBOTHBIE. B3aMMOCBSI3p  YacTeili  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEW: SNHUTENHalbHAsA, COCIUHUTENbHASA, MbIIICYHAsl, HEpPBHA.
OcobGeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkelleThl OJHOKJIETOYHBIX KM MHOTOKIJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckesneT. CTpOCHWE W THUIIbl COCTUHECHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUYHBIX JKMBOTHBIX. I[luTanue >xuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe u
NEroYHOE bIXaHUE.

JIpIXaHue NO3BOHOYHBIX >KMBOTHBIX. OBOJIOLUMOHHOE YCIOXKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHas cUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWIALIMM JIETKUX Yy NOTUL W MICKONMUTAIOUIUX. TpaHCHOpPT BELIECTB Yy
opraHu3moB. TpaHCHOpPT BewecTB Yy XUBOTHBIX. KpoBeHOCHas cuctema u eé€
opranbl.  KpoBeHOCHass ~ cucTemMa  TIO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KPOBOOOpAIIleHHs.. DBOJIIOIIMOHHBIE  YCIIOKHEHHSI CTPOEHHUS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Bbienenue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BaKyosH. OpraHsl BeieeHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOW M BBIIECTUTENBHOM cHcTeMaMu. BplieneHrne y MO03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [loKpoBBI U uHX

MIPOU3BOJIHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3paxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchl. Pa3npaXMMOCTh W PpErymsiuusi y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHasi peryisiiusi Y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHnas cucrema u e€ oTaenbl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHHS] HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka anropuTtMoB M mporpamm i 3(PQPEKTUBHON (QYHKIIMOHAIHHON
AQHHOTAIlUM  TE€HOMOB,  TPAaHCKPHUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEIIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

OpraHbl ¥ cUCTEMBI OPraHoB yenoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pedrnexc u pednexropHas ngyra. be3ycinoBHele U yCIOBHBIE
pednexcsl. ['ymopanbHasi perymsiiusi ¥ SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
yenoseka. JKene3pl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIAOKPUHHOM cucTeM. [ umoTamamo-runodusapHas

cucrema. Peduiexc u peduiektopHas ayra. besycioBHbIe U YCIOBHBIE pedieKch

5.2

3amurta opranuzma oT OosieHeil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJbHBIA HMMMYHHUTET. BpoXIEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYyHUTET. Teopusi KJIOHAJIBHO-CENEKTUBHOTO wuMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmanutenbHble OTBETHI OpraHu3mMoB. Pouib

BpO)I(,I[éHHOl"O HUMMYHHUTETA B pa3BUTHUU CUCTEMHBIX 3a00J1€BaHMI

5.3

Kposenocnas cucrema u e€ opranbl. Cepjiie, KPOBEHOCHbIE COCYAbI U KPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

5.4

Jpixanue yenoseka. [uddys3us razoB uepe3 MoBEpXHOCTh KIETKH. JlpIxarenbHas
cuctema 4YenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perynsmust  IbIXaHUS.

JlpIxaTelnbHbIC 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[GJ'IBI MUIICBAPUTCIIbBHOTI'O TpakKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKIICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBsl M wux mnpousBoxaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. PUIBTpaAIUs, CeKpelus U 0OpaTHOE BCachIBaHHE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6pa30BaHHe MOYH Yy YCJIOBCKa

5.7

I[BI/I)KCHI/IC yeJlIoBeKa: MEblIedHas cucteMa. CKeJIeTHhIC MBIIINBI U HUX pa60Ta.

CTpOGHI/IC U TUIIBI COeIMHEHUS KOCTEH

TCOpI/ISI 3BOIIOLMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. ﬂapBI/IHa. HpCIlHOCBIHKI/I BO3HHUKHOBCHUS

napsuHM3Ma. JKU3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.




JIBuoxymue cuibl 3Bojounu BUIoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pa3MHOXEHHsST OpPraHW3MOB, HACJEICTBEHHAas M3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, €CTECTBCHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTrueckoi Teopun sBostonuu (CTD). HeirpansHas Teopus
sBosronnu. CoBpeMEHHasl BOTIOLMOHHAS OHOJIOrHs. 3HAUYCHHE SBOJIIOLMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHOW KaPTHHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas eauHuna 3BoJioLUU. COBpEMEHHBIE METOJbI
OIICHKM T'E€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl mnomyisuui. M3meHeHue
reHooHza MOMYJISIIUM Kak 3JIEMEHTapHOE 53BOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHetrudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (aKTOpHl  (IBIKYIIME CHJIBI) JBOJIONUU. MyTallmOHHBIHN
npouecc. KomOunatuBHass wu3MeHUUMBOCThb. [Jlpeiip reHOB — ciiydaiiHble
HEHAIpaBJIEHHbIE W3MEHEHHUs 4YacToT ajulenedl B momymasuusax. Oddext
OCHOBATEJI. Murparuu. N3omanns MO YJIALN: reorpaduueckas
(pocTpaHcTBEeHHAs ), OHMoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisiomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIKYIIUHA, CTAaOWIM3UPYIONMIUN, Pa3phIBAIOIIHI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpuciocobneHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOAIBOJIIOLIMH.
Bo3nukHOBeHME  mpHCHOCcOONeHMd y — opraHu3mMoB.  ApoMopdo3bl U
uanoanantauud. [Ipumepsl npucrnocoOiieHnit y opranu3mMoB. OTHOCUTENBHOCTh
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJIONUU. M3omsuus — kitoueBoi ¢aktop BupooOpazoBanus. Ilytu u
CrocoObI BHJI000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduyeckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJMIUIOMIU3aIus,
rubpuanzaiys). [ JIuTenbHOCTh 3BOTIOMOHHBIX MTPOIIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBomonnoHHON OWONIOTHH B pa3palOTKe HAyYHBIX METOJ0B COXpPAaHEHUS
6ropazHooOpaszus. MUKpPOIBOJIOLUS U KOIBOJIIOLUS Mapa3uTOB U UX XO35EB.
MexaHu3Mbl (HOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

Metonel n3ydeHus MmakposBosounu. [laneoHTosmornyeckue MeToAbl M3Yy4EHMS
sBosroruu. [lepexoanbie popMel U GUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.
Bbuoreorpaduueckue meroap! n3ydeHus sBostorun. CpaBHeHue (Gaopsl U payHbl
MaTepUKOB U OCTpoBOB. buoreorpaduyeckue obmactu 3emian. Bunsl-suaeMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITCJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOJAbI HU3YUCHUA




OBOJIFOIINH. I'eneTndeckue MeXaHHU3MBI OBOJJKOOHUMU OHTOICHEC3a M IOSABIICHUA
OBOJIFOIITMOHHBIX HOBHICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opransl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC MECTOObI N3YUCHUA OBOJIFOIINHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI IIOCTPOCHUA q)HHOFGHeTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIHUA T'CHOMOB.

O6mwme 3akoHOMepHOCTH (TIpaBWJia) SBOJOIMH. HeoOpaTuMOCTh HSBOIOIHUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB IBOJIIOITUU

6.4

Hayunple rumoTe3bl NpPOMCXOXIACHUS JKM3HUM Ha 3emie. AOuoreHes u
naHcnepmus. JloHaydHbIE MPEICTaBICHUSI O 3apOKICHUH KU3HU (KpEallioHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXkACHUSI )KM3HU U €€ ONPOBEP)KEHHUE ONBbITAMU
®. Pemn, JI. Cnammanmanm, JI. Tlactepa. IlpoucxoxkneHue KU3HU W
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKass »5SBOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmdeckux. Omeit C. Mumtepa u I'. KOpu. O6pazoBanue
noJuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. Omapuna, rumoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHetmdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIETKH.

Ucropusa 3emnu u meronpl €€ m3zydeHus. VckornaeMmble OpraHMYECKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HauanbHble 3Tanbel opranndeckoi 3Bosrounu. [losiBieHne u 3BOJIIOLMS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHaJor MEePBLIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (CHUMOHOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYCOB. IIpoMcCX0XI€eHNE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMU BBICHIMX pacTeHU. OcHOBHBIE apoMopdo3bl
pacTteHuil. Bbixon pacreHuii Ha cymy. llosBieHue CHOpPOBBIX pPACTEHUM H
3aBoeBaHMe uMH cymu. CemeHHble pacTeHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOJIONMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrle XOpoBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS IT03BOHO YHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHmun  kmodyeBoro apomopgosa. OcBoeHne OeCrO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3ou,
Me30301, KaiftHOo30#. OOmas XapakTepuCTHKa KIUMara W TIeOJOrHYECKHX
npoueccoB. [losiBIeHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€ro YCIIOBHSI M BJIHMSIHUE HA Ta30BBIi cOCTaB aTMOchepshl.

MaccoBble BBIMHUpaHHUsS — 3KOJOTMYECKHE KpH3uchl mpouwioro. Ilpuumssl u
CJIEICTBUSL MacCOBBIX BbIMUpaHUN. COBpEMEHHBIN IKOJIOTMUECKUN KpHU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosoruu. Metonel anTpomnosioruu. CTaHOBJIEHUE
MPEACTABICHUHN O MPOUCXOKACHIH UeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKa € KUBOTHBIMHU. CHCTEMaTHYECKOE IOJI0KEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTUYECKHE, (hU3M0JIOTO-ONOXUMHYECKHE,
noBesieHYeckre. OTANYMS YeT0BEeKa OT JKUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBwxkymue cuibl ((PpakTopbl) aHTPOINOTeHEe3a: OWOJOTHYECKHE, COIHMAIbHBIC.
CooTHolieHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOTEHE3A. ABCTPAIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
UYenoBek  yMmenblid, TE€pBbIE  M3rOTOBJIEHUS  opyauil  Tpyaa. Yenoek
NPSAMOXOJSIIUNA W TEpBBIA BBIXOJA Jonel 3a mpeaensl Adpuku. Yemoek
reiienbOeprekuii — oOImMN MpeloK HeaHAEePTATbCKOrO YeJOBeKa W YelloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIOACH XOJOJHOTO KJMMaTa.
YenoBeKk pa3yMHBIM COBPEMEHHOTO THIIA, JEHHCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuky.

DBOJIOLUS COBPEMEHHOTO uejoBeKa. EcTecTBeHHbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTallMoHHBINA mpouecc U nonumopdusm. [lomynsuroHHbIe BOJHBI,
npeiid reHoB, Murpanua U «3PpQPeKT OCHOBATENSD B MOMYISIUAX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckne pacel. [lonatue o pace. bonbmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajJo-HerpougHas  (9KBaTOpHANIbHAs),  MOHTOJOUHAS
(a3maTcko-amMepuKaHcKas). Bpemss U myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnunctBo  uenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTH  pacH3Ma.
[IpucnocobneHHOCTh, YeNnoBeKa K pPa3HBIM YCIOBHSAM OKpPYKAIOIIEH CpEbl.
Bnusnue reorpaduueckoii cpensl U apeiia TeHOB Ha MOPQOJIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpuCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b IKOJIOTUH C IPYTUMH HAYKaMU.
Metonel skonoruu. IloneBele HaOMOAEHMS. OKCHEPUMEHTHl B  3KOJOTHU:
OpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIIEeH Cpeibl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH WX neicTBus. Kiaccuduranms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, AHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHSL JKOJOTHYECKUX (akTopoB. [IpaBmio
munnMyma (K. Inpenrens, 0. JIuOux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxktopel. CBeT kak 3koyiornueckuil gaxrtop. [eiicTBue pasHbix
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEepNOAN3M.

Temneparypa kak »3kojorumyeckuil ¢akrop. JlelictBue TemmepaTypbl Ha
opraHusmsl. [IoHKWIIOTEpPMHBIE © TOMOMOTEPMHBIE OPTraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Brnaxnocte kak a3kojormdeckuii  ¢axrtop. IIpucnocoOiieHuss pacTteHuid K
noJyiepXkaHuo BoaHoro Oananca. Knaccugukanums pacTeHuil IO OTHOLIEHHIO K
Boie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYyILIHAs, IOYBEHHas,
rilyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHu3MeHHas. DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpesl oOMTaHus opraHu3MoB. IIpucrnocoGieHuss OopraHuzMoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHbBIE M TOJIUYHBIE
putMbl. IIpHcrocOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSM YCIOBHIM
AKHU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonsrue o >xuzHeHHOH ¢opme. JKu3HeHHBIE
(GopMBl pacTeHMii: JepeBbsi, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPAaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HH.

buotnueckue Qaxkropsl. Buabl OMOTHYECKMX B3aMMOAECHUCTBHM: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaausM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue
B3aMMOJIECHCTBUS  (Tomuueckue, (Gopudeckue, (abpuueckue). 3HAYEHUE
OMOTHUYECKUX B3aUMOJEHUCTBHIA [UIl CYLIECTBOBAaHUS OPraHU3MOB B cpeje

oOMTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHUA

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TIOITYJIALUH. HOHYH}IHI/I}I KaKk OHoJIornyeckas

cucrema. Posib HEOHOPOIHOCTH Ccpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHIA.
OcHOBHBIE TOKa3aTeNM MOMYJSALUU: YHUCIECHHOCTb, IUIOTHOCTb, BO3PACTHAs U
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD,
MHUTpaLMs.

Okojoryyeckasi CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisinuu U €€ peryisauusa. buoTudeckuil moTeHIMan MOIYJISLHH.
MogenupoBanue AWMHAMUKM — nonyiasuud.  KpuBble  pocTa  4HMCIEHHOCTH
nonyiasanuu. KpuBele BbDKMBaHMS. Perynsnus 4MCIEHHOCTH MOMYJSALMN: pOJb
(akToOpoB, 3aBUCALUIMX M HE 3aBUCANIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb sKkojormyeckor HumM Jx.M. XatumHcoHa. Pa3Mepsl 5KOJIOrM4yeckon
Huwu. [loTeHnmanbHas U peann3oBaHHas HUIIH.

Buxg kak cucrema mnomynsamwii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpaTerHH.  3aKOHOMEPHOCTH  IOBEACHUS M  MHUIPAalUid  >KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBs3u MEXIy
opraHm3MamMu B OHOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.Jlxk.
Tencnu). ®OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IMPOJAYLIEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHU. Tpoduueckue Henu U CETH.
Abuotuueckue 65m0ku sKocucteM. [louBbl M mibl B sKocuctemax. Kpyrosopot
BEIIECTB U IMOTOK SHEPTUU B SKOCHCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCcell, 0MOMAacChl U SHEPTUU.

HamnpaBnennsle 3akOHOMEpHbIE CMEHBI COOOLIECTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M WX MPUYUHBL. AHTPONOreHHbIE BO3ACHUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBL. ATrpO3KOCHCTEMA.
ArpoueHo3. Paznuuus Mexay aHTpONOT€HHBIMU U IPUPOTHBIMU 3KOCHUCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opockas ¢iopa u
¢dayna. CuHaHTponM3anus ropojckoil ¢aynsl. buonorndyeckoe u xo3siCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B IKOCHCTEMAX.

Ilepenoc »HEpPruM U BELIECTB MEXKTY CMEKHBIMU IKOCUCTEMaMHU. Y CTOMUMBOCTD
OpraHu3MOB, TOMYJSAIMA W DKOCUCTEM B YCIOBUSAX E€CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiH, TA€ CYIIECTBYET WU




cylmiecTBoBayia Jku3Hb. Yuenue B.WM. Bepnaackoro o Owocdepe. ObGnactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepsl. OcobeHHoctn Ouochepsl Kak
rnofanbHOM  JKOCUCTeMBI.  Jl[MHammueckoe  paBHOBecue B Ouocdepe.
KpyroBopoThl BeliecTB M OHMOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBeHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIPA,
XBOWMHBIC Jieca, CMEIIAHHbIC W HIMPOKOJHMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOphs. KimMmar, pacTUTENbHBIA U
KUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa U QYHKIHS KHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

o6uochepHbIX QyHKINN

7.6

DKOJIOTHYECKUE KPU3HCHI U MX MpUYHHBL. Bo3melicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AyIIHOW cpenbl. OXxpaHa BO3AyxXa. 3arpsi3HEHHWE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousbel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTpPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENIbHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPaHbl MPHUPOJBI.
Kpacupie xuumru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
boranunueckue caapl ¥ 300J10rMUYECKUE MTAPKU.

OcHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U IPHUPOJBI.
PannonanbHOe  mPUPONOMNOIB30BAHUE U COXpaHEHHE  OMOJOTHYECKOTrO

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






