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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHOMY mpeamety «buonorus» (manee - OuoyorHs) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble ydeOHBIE MPEIMETHI,
u3yuyaeMmble Ha YIIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanum
o0ydyeHUss Ha ypOBHE cpejHero oOlmiero oOpa3oBaHUs W NPU3BaHBI 00ECIEYUTH
IPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpeIHUM
npodeccuoHaIbHBIM M BBICIIUM 0Opa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX NPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HAa MPUOPUTETHOE pPEIICHHE
o0Opa3oBaTelbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOLIMX 3a/a4, CBSA3aHHBIX C
npodopueHTaleil 00yJamuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTUEHN, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mpeamety «buonorus» naér mpencraBieHuE O
HeNMM M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleieHue 10 Kiaccam,
PEKOMEHyeT MOCIeA0BATeIbHOCT, M3Y4YeHUs Y4eOHOro marepuaia ¢ ydéTom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pAcCTHBIX OcoOeHHocTel oOyuaromuxcs. B mporpamme mo Ouosoruu
peanu30oBaH MPUHIMI TIPEEMCTBEHHOCTH C H3yYEHHEM OHWOJIOTMM HAa YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojgaps dYeMmMy IpoCMaTpHBACTCS
HAIPABJICHHOCTh HAa  MOCJENYyIolee pa3BUTHE  OWMOJOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHUI O 340pOBOM o0Opa3e >KHW3HHM, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIIEHUS K OKpYXaloled NpupomHoi cpene. B
nporpamMme Mo OWOJIOTMM Tak)Ke MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO kK TUTAHHPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHMU OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEIBHOW  JIEATEIBHOCTH
O0y4aroUMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpefHero o61ero 0opa3oBaHusl.

VYueOnpiii npeametr «buonorus» Ha ypoBHE CpeaHEero o0Immero oopa3oBaHHS
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH HAa
pacmvpeHre U yriiyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrHHM, 3MOPHOJOTMM U OHOJOTUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTUH.

N3yuenue yuebHOoro mpeamera «buonorus» Ha YIUIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsi B By3aX M OpraHM3alusxXx  CpPEIHEro
npodeccruoHanbHOro oopa3zoBaHusi. OCHOBY €ro COAEp X aHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0y4YarOIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3zBuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me 4YeJlOBeKa, OOLIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYAIOUIMMUCS TPH U3YYCHHUH
bu3nuKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIOIMOHHBIA MMOAXOAbl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, SMOpPUOJIOTHH |
OMOJIOTUN PA3BUTUS, T€HETHUKU U CEJICKI[MH, OMOTEXHOJOTUU U CHUHTETHYECKOMU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHHUS OOy4Yalomuxcsi Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLNHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHEe 0 Ouocdepe.

VYyeOnbiii  mpeamer  «buonorus»  Tpu3BaH  00ECHEYUTh  OCBOCHHE
00yJarouMMucs: OUOJIOTUYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHIIUIIOB U IPaBUJI,
JIe)KaINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO0Opa3WH M OCOOCHHOCTSX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLIUXCA HAYYHBIX TOCTHXKEHUSX, COBPEMEHHBIX
HCCJIEIOBAHUSAX B OMOJIOIMH, IPUKIAAHBIX aClIeKTaX OMOJIOTrMYecKuX 3HaHUM. s
pa3BUTHS W NOJIJEPKAHMS HHTEpeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU IMPOrPAMMBI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS M PAa3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN



OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETeHUE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNBHON N1eATENbHOCTH, CBSI3aHHOW C OWOJOruMed, Wih K BbIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOr0 00pa30BaHUsI.

JlocTkeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBujIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOCHHH, MHOTO00pa3ud U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTEM (KJIeTKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIICeHO3, Orocdepa); O BBIIAIOITUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCJIEOBAHUAX B OUOJIOTHH,

O03HAKOMJICHHE OOYyYalolmuXcsd C METOJaMHU TO3HAHMS KUBOW MPUPOJIBIL:
UCCJIEOBATEILCKUMU  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW H
KJIETOYHOW OWOJIOTMH, HSMOPHOJIOTUHM U OWOJOTUM PA3BUTHS, TEHETUKU U
CeJICKIIMM, OWOTEXHOJIOTUM M CUHTETHYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
DKOJIOTUM);  METOJIaMH  CAaMOCTOSTEIIbHOTO  TPOBEICHHUS  OMOJOTHYECKUX
UCCIE/IOBaHNNA B JlabopaTopuu U B mpupojae (HaOIOAeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYarOIIMMHUCS  yYMEHHUSIMHU: CaMOCTOATENbHO  HAaXOAWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMAIIMIO; TMOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAaHABJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOieMaMu YeJOBEYeCTBa; OLIGHUBATH IOCIEACTBHUS CBOCH IEATEIBHOCTU TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJel; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BBIYAWHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y OOyYaroOlUXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B MpOlLlecCCe€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSAMU W COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMHU €10 MpoOJieMaMu, METOAO0JOTHEN
OMOTIOTUYECKOTO UCCIIEIOBAHUS, IPOBEACHUS AKCHEPUMEHTATIBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTUYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCITUTAHHE Y 00YUYaIOIIMXCSl IEHHOCTHOTO OTHOIIEHUS K >KMBOW MpPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SABJICHUAM; (POPMHUPOBAHUE SKOJIOTHUECKOMH,



F€HETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEJIECHHS B MPHUPOJE;
WHTETpalluy €CTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOYy4YaIOIIMMUCA  KOMIIETEHTHOCTH B PallMOHATIBHOM
MIPUPOJIONONIB30BaHUMN  (COOJIOICHUE TPAaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYyXKaromux Jrojeid  (coOmromeHuss Mep NOpoMIakTUKU — 3a00JeBaHUM,
obOecrieueHre OE30MACHOCTH >KU3HENESITEIBHOCTH B YPE3BBIYAWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodecCHOHATIbHOMY CaMOOMNpPENENeHNI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTIMH PETUOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHMHM Ha YIITyOJICHHOM
YpOBHE cpeqiHero ofiero oopasoBanusi, coctarisieT 204 gaca: B 10 xmacce — 102
gaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYIIECTBIIIETCS ¢ y4€TOM cHenu(uKu ero cojaep>KaHus U HANpPaBIECHHOCTH Ha
NPOJOJIKEHUE OMOJIOTMYECKOro Oo0pa3oBaHUs B  OpraHU3alUsaX CpeaHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIOBUEM MTPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIETCS TIPOBEJEHUE JTaOOpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
0oOy4JaromuXxcs B BBHIMOJIHEHUH MPOEKTHBIX M Y4eOHO-UCCIEeI0BATENbCKUX PaldoT,
TEMaTUKa KOTOPBIX OINpEACNAEeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHEe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXpPaHe MPUPO/IbI.

JdemoHncTpanumn

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

Tabnuupelr u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMerT u3ydeHuss Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3aLMS,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mpoucxoAsne B IKHUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOTO. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIx cucteM. Metonel Omonmornueckod Hayku. HaGmropenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHains. [loHsaTue o 3aBucUMON 1
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runoresza. [loHsiTue BBIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pe3yabTaToOB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
W3y4YEHUS )KUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA eAuHUIA XKuBoro. Hcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENnapaThl PacCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHOJIOTHH
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IEHTPUPYTHPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuuv. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTOTHBIN cocTaB OenkoB. CTpyKTypsl OemkoBoi Monekysnbl. [lepBuyanas
CTpYKTypa Oeika, NEeNnTUIHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukanuss OeakoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiementapHocTu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. MectoHnaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, UX (PYHKIIUU B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoOXUMHYEecKue U OMO(U3NUECKUE HCCIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

HNuarpammel:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOWU
npupoje», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOIEY.

Tabmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTPYyKTypbl O€JIKOBOW MOJEKYJb», «CTpOoeHHUE MOJEKYJI
yrieBooB», «CTpoeHune MOJIeKysl JUnuaoB», «HyKIEHnHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynbl ATO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIuii».

JlaGopatopHass  pabGora  «JccinemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: DJyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckoit kiaeTku. Kinerounas creHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma).  CTpykTypa IJIa3MaTHUYECKOU
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJUEeBOTO Hacoca. DHAOLMTO3: MUHOUMUTO3, (paronurto3. Dk3ouuto3. Kietounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

[utommasma. [uto3ome. [lutockener. [IBmxenue nurormiazMbl. OpraHoUabI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblku, TU30COMBI, UX CTpoeHHUE U (yHKUMHU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas QyHkius anmnapata [onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonoputi u niacmud. Cumobuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN H 1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranonnpl kietku CTpoeHre W (QyHKIUH HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHbiX Kiemok. Mukpotpyoouku. KineTouHsrii
neHtp. CTpoeHHe W JBUKEHHE JKTYTUKOB U peCcHUYEK. MHUKPOTpyOOUKH
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMAaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAacCMOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Idyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
mpauncnopm.

Kiterounsle BkntoueHus. CpaBHHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTenbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OGopynoBaHue: CBETOBOW MHUKPOCKOII, MHUKPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABWMXKEHUS  LUTOIJIA3MbI B
PaCTUTEILHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIISAIIMS — JIBE€ CTOPOHBI MeTaboyim3Ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIA XapaKTep peakiuid KIECTOYHOTO
meTabonuzma. DepMeHTBl, MX CTpPOEHHE, CBONCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPbl M OEJNKU-MHTUOUTOpPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHblll gomocunme3 y odaxkmepui. Ceemocodbuparouue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlponykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OopraHm3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpobHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, Uin KIETOYHOE AbIXxaHue. Poap MUTOXOHIpUi B
npoiieccax Ouonoruueckoro okucienus. Huknuueckue peakiuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaduenma npomonos. Cuumes



ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DP(HEeKTUBHOCTh SJHEPTreTUUECKOT0 OOMEHa.

JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buocuHTe3
oenkay, «Ctpoenue hepMeHTa», « XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacnencrBeHHass HHpOPMANUS M peain3anus e€ B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOUW uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Genka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucnor. Pons pubGocom B
OouocunTese Oenka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT W 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['hmoresa
onepoHa (®. Kako0, XK. Mano). MoaekynsapHvlie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeyiayuu pabomul cenog. Perymnsius 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00NUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, »kMBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble U MEIULIIUHCKUE MPOOJIEMBI.

buoungpopmamura: uumeepayus u ananuz o6oavwUX Maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexuonozuu 6 ouonocuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaprnoknHes u nurtokuHe3. buojornueckoe 3HadYeHUE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
K1emKay — ououngpopmamuieckue mooenu QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIN ITUKI KIETKW», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBbI.

OcOoOEHHOCTH  CTpPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpraHusMm Kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEIOBEKA. THIBI XKUBOTHBIX TKAHEH: AMUTEIHAIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KMBOTHBIX U UesioBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, JKTYTUKOBOE, PECHHUYHOE. [IBM)KEHHE MHOTOKJIETOUYHBIX PaCTCHHI:
TPONU3MBI M HACTUU. J[BM)KEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAIBbHBIX BELIECTB pacTeHUsMU. [IuTaHnue XKUBOTHBIX. BHyTpuIlonocTtHoe u
BHYTPUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIBbHOrO Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALUM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyrm kpoBooOpamieHus. IBOJIOLHUOHHBIE
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbieneHus. OunbTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. BblaeneHue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune U (QpyHKIMOHHpPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMMmyHHas cuctema yenoBeka. KieTouHbId U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. PoJib BPOXKJIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBhasi cucrema u pedrekTopHas peryisius y >KUBOTHBIX. HepBHas
cUCTEMA M €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHIOKPUHHAs CHCTEMA XUBOTHBIX U 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabmunel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «IIpocrteitimue», «Opranbl LBETKOBBIX PAaCTCHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMaAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHIN»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUIPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0kKIeBoro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBuas — cucrema  nruny», «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUil pa3HBIX OTNEJIOB, BIAXHbIE MpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMM OIBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB BETKOBOTO PACTEHHUSI.

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxkeHue. [lonoBbie KiIeTKW, WM rameTthl. Meiio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICi
M€Ho3a W TOJOBOr0o mporecca. Meno3 W ero MeCTO B KH3HEHHOM IIMKJIE
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHKe U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O pPa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinust). 3aKiiajika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO Kak pPe3ylbTaT HUEpPaApXUUYECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3zButue ¢ wmeramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3HAYEHHE MPSMOr0 U HEMPSIMOIo



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PErYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHud. OOpaszoBaHuE U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersr: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIbD, «Pa3MHOXKEHHE 3BIJICHBI»,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «J/{BoilHOE OIJIOZOTBOPEHHE Y IIBETKOBBIX PACTEHUI,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTo30U10B, MoAENb « LUK pa3BUTHA JIATYILIKI.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CrpoeHue OpraHoB pPa3MHOXKEHHSI BBICIIUX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbnosa, H. M. BaBunonra, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UTOTA, YACTAsl TUHUS, THOPUbI, TEHOTHUIL, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi rudpUI0B MepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuIieHUs] NPU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [I[pomMexyTOuHbIN XapaKkTep HaclieI0BaHUS.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJeloBaHWs  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuermieHHOe
HAaCJIEI0BaHUE T'€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli 1oj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanre npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuleaIu3M. B3auMoaencTBHe HeaJUIeJIbHBIX T'€HOB.
Komnnementaprocts. OnucTtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHs PACTECHHM, >XUBOTHBIX WU YEJIOBEKA, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHEe acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TTIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upyloliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CUerjieHHOe HacjeJOoBaHUE IMPU3HAKOB Yy Apo30duibly», «l'eHeThka ImoJiay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUST NPU3HAKOB, MOJENb IS
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITBD».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYNBOCTh. CBOMCTBA F€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOW M3MEHYUBOCTU. P0JIb KOMOMHATUBHON HU3MEHUYMBOCTH B CO3aHU U
T€HETUYECKOT0 pa3HO0Opa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HMKHOBEHHUSI MyTauui. MyTtareHbl W WX BIUSHHE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumer w  cxeMbl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHAs W3MECHYHUBOCTBY, «Meiio3w,
«OnnogoTBopeHuey, «I'eHerndeckue 3a00I€BaHNs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHas NporpamMMa HCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIUPOBAHHUE, B TOM YKCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeoBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0one3HH 4YenoBeka. boJIe3HM C HACIENCTBEHHON MperpacroiioKeHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00J1eBaHUI 4YesloBeKa. MeanuKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUecKOMy U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolen cpeabl. | 'eneTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBiaeHUE U aHAJIU3 POJOCIOBHON Y.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, TmOpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX PSIJOB B
HaciaenAcTBeHHOM wum3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metoasl ceneKuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
Mpou3BoJUTENed MO MOTOMCTBY. OTOOp MO TEHOTHNY C TMOMOIIBIO OLEHKHU
¢dbeHoTHma mMOTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHanmm3a J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboOThlI.
PannanvoHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. Hcnoiap30BaHME TE€HOMHOIO PENAaKTHPOBAaHUS U METO/OB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcnons3oBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blX NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «I3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBII YyYacTOK, B TEMJIUYHOE XO35AHCTBO, B JabOOpaTOpHIO
arpOyHUBEPCUTETA WII HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus U CHHTeTHYeCKAst OMOIOTUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBbI, ux XapaKTEepPUCTHUKA. Tpanunumonnas
OMOTEXHONIOTHA:  XJIEOOMEUeHUe, TMONyYeHHE KHCIOMOJOYHBIX IPOJIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHojorui. [Ipon3BoacTBoO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS I'€HOMOB C LIEJIBIO ITOJIYy4YEHHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOLIUECs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. ComaTtuueckas rubOpuau3anuss M COMATHYECKHI
sMOpuorene3. Mcnonb3oBaHWe TramiougoB B CeleKUUM pacTteHuid. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METON TpaHCIUIAHTALWU SEp KIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  WHYKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. IT1P-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJOBEKa MJI1 OLICHKH COCTOSIHUSL €ro 3J0pOBbs. VICHONb30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/aHMS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIMHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MONEKYISIPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuiel u cxemsl: «HMcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosoruu

OpomormonHas Teopust Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BOJIIOIMY BU10B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyecko Tteopun sBomonun (CTDI). HelitpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UetBepukos, . 1. llImansraysen, [Ix. Xonaenn, /1. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nmyremectsus Y. Japsuna», «Haxoaku Y. [lapBuna», «®opmbl 60pHOEI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas enuHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHopoHa TOMYJSIMU KaK d3JIEMEHTApHOE SBOJIOLHUOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpeiid reHOB — ciyuyailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymsmusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigha 2enos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIHN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTUBHA).

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomrOruu. DopMeI
€CTECTBEHHOTO  OTOOpa: JABWXKYIIWW, CTAOWIM3UPYIOMIUN,  pa3pbIBAIOIINMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ MpUCTOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl mpucnocoOaeHnui y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJItOIMK. M3onsiuus — kiatoueBoil Qakrtop BuagooOpaszoBanusa. [lytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHOJOTMM B pa3pabOTKE HAay4yHBIX METOOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTallMOHHAsT H3MEHYUBOCTHY, «llomynsiroHHas
CTpYKTypa Buja», «CxeMa nposiBieHus 3akoHa Xapau—BaiinOepray, «JIBrkyrime
CWJIBl HBOJIIOIUNY, «DKOJIOTMYECKass M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlomynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbiil Menanu3m», «KuBbie nckomnaembiey», «IlokpoBUTEnbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAa B
npupoae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «JKOJOTHYECKOE BHI000pa30BaHUE BUIOB CHHHUID,
«[Tonurmonasl pactenuit», «KamycTHO-penedHbIii THOPHIY.

Oo6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuMl pacTeHUN OJM3KUX BHUAOB, O0O0OpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI».

JlabopaTtopuas  paGora  «lIpucrnocobieHus  OpraHm3sMOB U  HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopuass paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  uM3ydeHus MakpolBoJionuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus osBoiouuu. Ilepexomnbie @QopmMbl U (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yudeHus sBononuu. CpaBHeHHE (GIOpbl U
(dayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emun. Bunubl-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapuble  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) dBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punmodute»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTUHEHTOBY,
«Penukthl»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHl YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HAIPABJICHUS dBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmus. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. Ombir C. Mumnepa u I'. HOpwu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIx. XonjaeitHa, reHeThYecKasi TurnoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wusydeHus. lckomaemble OpraHuyvecKkue
octatku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAE U a0OCONIOTHAS
reoXpoHoJIOTHs. ['e0XpOoHOIOrHYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBOMIOUUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHW3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(dho3b
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxokaeHne LBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinil. [IpoucxoxneHne MICKOMUTAIOUIUX U
ntull. [lpuxmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas XapakTepucTHKa KiIuMarta W
reoJIorn4eckux mpoieccoB. llosiBneHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIA IKOJOTHMYECKUI KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. H.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HavanpHple 3Tambl opraHuyeckoil 3Bosonun», «Cxema 00pa30BaHUs HYKApUOT
nyTéM cuMmoOuoreHesa», «Cucrema >XMBOM mnpuponbp», «CTpoeHHe BUpyCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTE, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHbIe BOAOpOCIN», «Mxu», «llamopoTHukn», «l'0M0CcEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KHIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxemuckou spey, «Pa3zBuTHe XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIIMU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass paGora «MopaenupoBaHuE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEW CTPOCHHS PACTCHHM
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUNW O IMPOUCXOXKICHUM 4YeJIOBEeKa. Pennrnosneie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS 4elIOBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOTreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIe 00E3bsHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBbIA BBIXOJ JIKOJEH
3a mpenensl  Adpukn. YenmoBek reWmenbOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu AQpuKU.
[TameoreneTnka u najJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTallMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  uyenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHS U MaJE€OaHTPOIOJIOTHUS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOMOJIOTUNY, «[ 0JTOBHOW MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpamonutek», «YemoBek  ymenblit», «YenoBek
NPAMOXOASAIIMNINY, «/leHncoBckuil yenoBek» «Heannepranbipl», «KpoMaHbOHIIED,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeAMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJIOTHYECKUMH U OUOJCHCKUMU CIOKETaMU TPOUCXOXKJICHHMS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

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

3apoxaeHue U pa3BUTHE 3KoJoruu B Tpynaax A. I'ymbonbara, K. ®@. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYJIBTYpPHI U SKOJOTHYECKON TPaMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpororenHsie. Oo1ue
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa Kak »dKoJOTHUEeCKHM dakTop. JlelicTBue Temmeparypsl Ha
opraHu3Msbl. [loMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHMH MO OTHOLIEHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILIHAas, IOYBEHHAs,
ryOMHHAsT  TOJANOYBEHHAs, BHYTPUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpesi oOuTaHWs oOpraHu3moB. llpucnocoOneHuss OpraHu3MoOB K
’KU3HM B Pa3HBIX CPENaX.

buonormyeckne putMmbel. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
roJu4Hble pUTMBL. [IpHCIOCOOJIEHHOCTE OPraHU3MOB K CE30HHBIM H3MEHEHHSM
YCIIOBUH JKU3HU.

XKuznennoie (opmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKuznenusle (HOpMBbI paCTEHUIL: 1€PEBbsl, KYCTAPHUKH, KyCTAPHUYIKHA, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHYECKUX (PaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU U KOJUJIEKIUU TEIIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHIl U 3BEpeH, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepodutam, mezoduram, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOECHHOCTH pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH CPenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OMOJI0orUM BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKAs CTPYKTypa nomyianuu. OLEeHKa YUCICHHOCTH MOMYJISILUH.
JIluHamuKa momyisauMu U €€ peryiaauus. bUOTHYECKUH IMOTEHUMANI IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NoNyJisiiud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: PoJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (I- U
K-crparerun).

[Tonsitue 00 »KoJIOrMUYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoOJieNb 3Kojornueckor Humu Jx.J. XarumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huid. [loreHunansHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema nonynsiuuil. Apeansl BUIOB. Buabl M MX KHU3HECHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buomormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoncTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumel M cXeMbI: «DKOJOTHYECKHE XapaKTCPUCTHKU  TOMYJISIITUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyisiquu», «Bo3pacTHble  mupamuibl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  Pa3IM4YHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckor Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHas  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBs3m MEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckme 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KOocucTemMax. KpyroBopor BemecTB U NOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTeMbl. buomacca u  mpoaykius.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX NPUYUHBL. AHTPOIOT€HHBIE BO3JACHUCTBUA HA
cykueccun. KnumakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opomckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X0341CTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOHYMBOCTh OPTaHU3MOB, TIOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONOLEHHO20  B030€UCmBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencinu.
Tabmuusr u cxembl:  «CtTpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3dKocucTeMey», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAS)», « IKOJOTUYECKAS MUPAMHUJIA YHUCEID,
«OKonoruyeckas nupamuyia OroMacce», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca mocie
nokapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKkocuctem».

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpa3us MEIKUX TOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, Ha CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas oOojouyka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. 2Kupoe
BELIECTBO OHOC(hEphl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIUAJIA U
onochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrnepona B mpuposae», «KpyroBopor kuciopoga B MpUpOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmny, «Knumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannsiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:KaIOIIAfA Cpeaa

DKOJIOTUYECKUE KpU3UChI M WX MpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTPOIIOT€HHOE BO3JICUCTBUE HA PACTUTEJIbHBIN M KMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PAa3BUTHUSl YEJIOBEUECTBA U IPUPOIBI.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOJOB MOHUTOPUHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaroweti u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoaHuro O0moenbHvlX 8uU008 u kocucmem. OcHoGv



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepb», «3arpszHeHue 1ouBbl», «llapHukoBwld  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haiuyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHHS IPOTPAMMBbI 110 OHMOJIOTHH JOCTHTAOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITHBIMU B OOIIECTBE TMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJIEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoga Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH IIO3UIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOIIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

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

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, T[IO3HABATENbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBa)KUTEJIbHOIO
OTHONIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOU S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
NOCTVKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOW JKMU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JCUCTBHS KUBOW NPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHUE U peanu3alus 3J0pOBOro u 0Oe30MacHoro o0pasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIAUBUAYAJTBHOTO M  KOJJICKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COIUATbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO 1€ TEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaMm mnpodeccruoHaNbHON JeSTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChepsI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejlle, YMEHHE MPOTHO3HPOBATH HEOIArONpHUATHBIE 3KOJIOTUYECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAILIATH UX;



HaJIMYHUe PA3BUTOTO DKOJIOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYKaloleM MHUpPE KaK O €JIMHCTBE NPHUPOJbI, YEIOBEKa U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHWS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOYYEHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OMOJOTUYECKUE 3HAHUSA IS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO A TeIbHOCTh HHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHS ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHs, SBJICHUE, MPOIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaoIne bopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeaHEro OOIIero
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIbHBIC YUCOHBIC
JEHUCTBHS, PETYISTUBHBIC YHHBEpCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JEeSTEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C APYTMMH MOHATHUSIMHU );

ONpeAesaTh IEJIH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS U1l OOBSICHEHUS (PAKTOB M SBICHUUI
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUS (MHAYKTUBHBIC, JE€IYKTHUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC CpelcTBa JUTSE MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIECHUM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATECILHOCTD, OIIEHUBATh COOTBETCTBUE PE3yJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AelCTBHA:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHUABI JICATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSTHSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NEeSTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOJAWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TEPEHOCAa CPEACTB U CIIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, MpEIaratb OPUTHHAILHBIC TMOJIXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHpOpMaUM, HEOOXOIUMON JJIsl BHIMIOJHEHUS! Y4EOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  MpeACTaBICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYEeCKHUe 3HAKH M CHUMBOJIbI, (OpMYJibl, aO00peBUATYpPY, HOMEHKJIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menne:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIIMKI IPYTrUX YYACTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecCTHas 1esITeJbHOCTh:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUM € YUETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3YJIbTATh
COBMECTHOU paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHHWBATh HWJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEACHHWE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIIHSIX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs NpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOIO MPEIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX O0O0JIaCTSAX 3HAHUM, IOCTOSHHO IMOBBINIATh CBOW 0OOpa30oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YyIbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PHUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHUS IO HX
CHIDKECHUIO;



MPUHUMATh MOTHBBI M AapryMEHTBl APYIMX @pPU aHalu3€ pe3yJbTaToB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawomuxcs  Ouonmorud. OHM  BKJIIOYAIOT:
crienududeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMN U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAK)KE B
peanbHBbIX KU3HEHHBIX CUTyalusx. l[IpeaMmeTHbie pe3ynbTaThl MPECTABICHBI IO
rojiamMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydueOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  PEHIeHUH  TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIArarole OUOIOTUYECKHEe TEPMHUHBI W TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOpPEryJslMs, CaMOBOCIPOU3BEIICHHUE,
HACIIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKHE TEOPHHU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuenus (H. WM. BaBumoBa — o wmeHTpax
MHOrooOpa3usi ¥  TNPOUCXOXKIEHHS  KYJIbTYPHBIX  pPacT€HMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN M3MEHYMBOCTHU H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOI'O TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCICAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNn3M), NPeBpalICHUsI YHEPTUHU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeH03a, TaMeTOTeHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXXEHUS,  MHIUBUAYAIbHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpPTraHOB y pACTCHMIA, XMBOTHBIX M YEJIOBEKAa M HUX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY OSTallaMu
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM |
(dakTopamu cpeapl 0OUTaAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKAa3aTEeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTMYEeCKUe 3a/1a4H, BBISIBISITh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIETyeMBbIMH OMOJIOTHYECKUMHU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATH J1AOOpAaTOpHBIC W TpaKTUYeCKHe padoThl, COOJ0IAThH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bI, TPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GOpMyIUpysS LeNb HCCIEAOBAaHUSA, aHAIM3UPOBATH IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE Yy4yacTBOBaThb B y4eOHO-HCCIIEOBATENbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMWYHO  TPEACTaBISATH  MOJNYYCHHBIC  Pe3yNbTaThl HAa  yUYEHWYECKUX
KOH(DEpEeHITHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  Ouomormu ¥ MEAUIMHBI  (KIIOHUPOBaHME,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEeSATENbHOCTH B 00JacTH OWMOJIOTMH, MEAWULUHBI, OMOTEXHOJOTHUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOeHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHOH
KapTUHBl MHUpPA, B TO3HAHWU 3aKOHOB MPUPOJBI U PEIICHUH HSKOJIOTHYECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOIONONIH30BAHUS, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsX U HampaBieHuUsx 3Boiroruu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apojsimieBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEpPruM), rumore3bl (rumore3a «vmupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKHU aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKWA: BUIOB, OHOI€OIEHO30B,
KOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO " CUMITIaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIIIUX CHJI SBOJIFOIIMU HAa TEHO(DOH MOMYIISINH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpeie OOMTaHHMs, YepeAOBaHMs HaIlpaBICHUM
9BOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLECCaMU HBOJIIOLUH,
JBIKYIIUMU CUJIAMH AaHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCUCTEM U
MIPUCTIIOCOOJIEHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIs JOKa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000Opa3usi BHUIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJNIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpencrtBamu, GOPMYIHPYS LEdb KMCCICIOBAaHUSA, aHAJTU3UPOBATH IOJTYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJabTaThl HAa  YUYCHHYCCKHX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTEIBHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTHH, TPUPOAOIIOIH30BAHNUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJOKEHHUE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev Kontpoabnbie | Ilpakruueckue | (uuppoBbie)
porpamMmmel Beero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
1 buonorus kak Hayka
2 JKuBble CUCTEMBI M X U3YyYECHHUE 2
3 buonorus knerku 0.5
4 XHUMHU4YEcKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUU B 9 : :
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN IUKI KIETKA 6 1 1
Crtpoenue u (yHKITUHA OPTaHU3MOB 17 1.5
10 Pa3zmHoOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1 1
16 buoTtexHonorus 1 cHHTETUYECKast OUOJOTHUS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 13




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrtpoasubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI paboTbl o0pa3oBaTe/IbHbIE
pecypcsl
| 3apoKJIeHNEe U PAa3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 1 2
MaxkpoaBostonus 1 €€ pe3yinbTaTbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 1 15
3emie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyXKarollen cpenou
Opranusmsl 1 cpeia 00UTaHUs 9 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 1 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KocucTeMa
11 UYenoek u OKpyxaromas cpeaa 1
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

No KouunyecTBo yacoB Nara DJIeKTPOHHBbIE
. Tema ypoka Beero Konrpoabubie | IIpakTHyeckue e — uupposbie
padoTsbI padoThbI o0pa3oBaTe/bHbIE
pecypcsl
| buonorus kak KOMIUIEKCHas! HayKa M Kak |
4acTh COBPEMEHHOT0 00IIecTBa
JKuBbIe cCUCTEMBI U KX CBOMCTBA 1
YpoBHEBasi OpraHu3aIs KUBbIX CUCTEM 1
4 Hctopust OTKPHITHS U U3YICHUS KIETKHU. :
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOU
6uonoruu. [Ipaktuyeckas pabora
5 «3ydeHne MEeTOI0B KJIIETOYHOU OMOJIOTHH | 0.5
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[I1IP)»
6 XUMHUYECKUH COCTaB KIETKH 1
7 MunepanbHble BeUIECTBa KIETKH, UX |
Ouosoruyeckas poiib
Opranuyeckue BelIecTBa KJICTKU — OEINKU.
g JlaboparopHas pabota «OOHapyx)eHUE |
OEITKOB C TIOMOIIIbIO KAYeCTBEHHBIX
peaxuin»
9 CoiicTBa, K1accupuKanys U GyHKIUH |
0enKoB
10 Oprannyeckue BeIecTBa KIETKH — |

YTJIE€BO/IBI




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

11
JIATIN B
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlaboparopHuas padota «lccnenoBanne
HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHBIX U3
KJIETOK Pa3JINYHbIX OPraHU3MOBY

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

14 CexBenupoBanue [JHK. Meronapt
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto1bl CTPYKTYpHOH OHOTOTHH

16 Tunel knerok. [IpokapuoTnyeckas kieTka
CrpoeHune s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «3ydeHne cCBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETK!
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «M3ydeHue 0.5
JBUKEHHUSI LIUTOILJIA3MBI B PACTUTENIBHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas
pabora «VccnenoBanue mia3Moin3a u
JIEIUIa3MOJIN3a B PACTUTENbHBIX KIETKaX)

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 CrpoeHue U QyHKIMHU spa.

2 CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK

sykapuoT. JlabopaTopHas pabora




«M3ydeHne cTpoeHus KJIETOK pa3JInyHbIX
OpraHu3MOB»

24

AccuMWIALMS U JUCCUMWISALUS — JIBE
CTOpOHBI MeTabomu3Ma. Turber oOMeHa
BemecTB. JJaboparopHas pabota
«M3ydyeHne KaTaIuTUYECKOM aKTUBHOCTHU
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJasbl)»

25

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paclienieHus IepoKCUaa BOJ0OPOia B
PaACTUTENLHBIX W )KHBOTHBIX KIJIETKAX)

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

doTtocunTE3

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE32)

30

AnHaspoOHbIe OpraHu3Mbl. Buibsr OposkeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MPOIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHUEcKOro oOMeHa. JHeprus
MeMOpaHHOTO I'PaJUeHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-
CUHTA3bI

32

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO




teme "OOMEH BEIIECTB U IPEBpaIlCHUE
sHepruu B kietke" / KonTponbHas pabota
o Teme "OOMEH BEIeCTB U MPEBPAIICHIE
SHEpPruu B KieTke"

33 Peakuuu MaTpu4HOro cuHTE3a

34 Tpanckpunuusa — matpuunslil cuate3 PHK

35 Tpancnsiius u e€ sTarnbl

36 Konnposanne amuHokucior. Poibs
pubocom B OMocuHTEe3€e Oeska

17 Opranu3anus reHomMa y IpoKapuoT 1
yKapuoT

18 MonexkynsapHble MEXaHU3MBI IKCITPECCUHT
TE€HOB y DYKapuOT
Bupycbl — HeknerouHble GOpMBbI KUZHU U

39 obOnuratHeie nmapasuTsl. [IpakTuueckas 0.5
pabota «Co3nanue MoJIenu BUpycay

40 BupycHble 3a0601eBaHus YeIOBeKa,
KUBOTHBIX, PACTEHUN

41 HanorexHosornu B OMOJIOTUN U MEULINHE

42 JKW3HEHHBIN UMK KIETKA

43 Marpuunsiii cuntes JTHK
Xpomocomsl. JlabopaTtopHas pabora

44 «3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOTpernaparax»

45 Jlenenue KJIeTKH — MHUTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 Perynsuus ;kM3HEHHOTO LIMKJIA KIIETOK.

JlaGopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

O06o00meHre U cucTeMaTu3aus 3HaHUN 110
temaMm "HacnencrBennast ”HGopManus u

47 peanuzanus ee B kieTke", "Ku3neHusrit
ki kiaetku" / KontponbHas paboTa mo
teMe "Peakiiuu MaTpu4HOTO CHHTE3a"

48 OpranusMm Kak eMHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHnas pabora
«M3ydeHne TKaHEH pacTeHUIN
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnas pabora «3y4yeHune TkaHen
KUBOTHBIX)»

Opransl. Cuctemsl opranoB. JlabopartopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBrm>keHrue opraHu3MoB

54 [Iutanue opraHu3mMoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[TumeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YyelnoBeKa

58 TpaHcnopt BelecTB y OpraHu3MoB

59 KpoBeHocHas crctema Mo3BOHOYHBIX
YKUBOTHBIX U YEIIOBEKa

60 Briaenenue y opraHusmMoB




61

3amura y opraHusMoB

62 NMMmyHHas cucreMa 4eaoBeKa

63 PaznpaxxuMocTh u perynsanus y
OpraHu3MOB

64 I'ymopasnbHas peryasius 1 SHI0KPUHHAS
CHCTeMa KUBOTHBIX M YEIIOBEKa.

65 @DopMBbl pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa
«M3ydenune cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEapaTaxy

69 NnauBuayanbHOoe pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70 3akJajika OpraHoB M TKaHEH U3
3apO/IbIIIEBBIX JTUCTKOB
Poct u pa3zButue )XKUBOTHBIX.

71 JlabopaTopHas pabota «BrisiBIieHHe
MIPU3HAKOB CXOJCTBA 3apObIIIeh
MTO3BOHOYHBIX KUBOTHBIX)»

Pa3mHOKeHue 1 pa3BUTHE PACTEHUH.

72 JlaboparopHas pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)
O06o011eHre U cucTeMaTu3aus 3HaHU| 110

73 teme "CTpoeHue 1 QyHKIIMU OpraHu3MoB" /

KonTtposnpHas padota no teme "CtpoeHue u
(GyHKIMU OpaHU3MOB"




I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHUA
TCHCTUKHU KaK HAYKH. OcHOBHBIE TIOHATHUS U

74 CHUMBOJIBI TeHeTHKH. JlaboparopHas pabdoTa 1
«/lpo3odmuia kak 00bEKT TeHETHYECKIX
HCCIIEI0BAHUID)
3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MOHOTHOpUIHOE
75 ckperntuBanue. [Ipaktuueckas padbota 1 0.5
"N3ydeHue pe3yapTaTOB MOHOTHOPUHOTO
CKpeIlMBaHUs y 1p030duis"
76 [{utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO 1
CKpEITUBaHMS
77 Ananmusupyroiiee ckperniuBanne. HemomHoe 1
JOMHHHUPOBAHUE
JluruOpuHOE CKpEIIMBaHUE.
73 [IpakTuueckas padota «3ydeHue | 0.5
Pe3yIbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(QHITBD)
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO |
CKpEeIIMBAHUS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneruka nmona 1
83 T'eHoTHn Kak 1eocTHas cucTeMa 1
24 I'eneTnyeckuii KOHTPOIIb PA3BUTHS |
pacTeHHid, ’KUBOTHBIX U YEJIOBEKa
25 HN3MeHunBOCTD NpU3HAKOB. Buibl 1

N3MCHYNBOCTH




86

MonudukanroHHas U3BMEHIHUBOCTh

87

BapuaunonHsli psia U BapUallMOHHAS
KkpuBas. JlabopaTopHas padora
«MccnenoBanmne 3aKOHOMEPHOCTEN
MO (UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBO»

88

TI'enoTunmyeckas N3MEHYHNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MYTaHI/IOHHaﬂ U3MCEHYHNBOCTbD.
[MpakTtudeckas padora «Myranmn y
po30¢ Bl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoIiecca.
DONUTeHeTHKA U ATHTCHOMHUKA

91

O060011eHre U cUcTeMaTH3alus Mo TeMe
"I'eneTnka - Hayka O HaCJIE€ACTBEHHOCTH U
M3MEHYUBOCTH OPraHU3MOB" /
KontponbHas padota o teme "I'enernxa"

92

I'enetuka yenoBeka. [IpakTuueckas pabora
"CocTaBlieHUE U aHAJIU3 POJIOCIOBHOM"

0.5

93

MeTtoasl MEAUIIUHCKOI TeHETUKHU

94

3HadyeHHne MCHHHHHCKOﬁ I'CHCTHUKHU B
OpeaAOTBpallCHUN U JICUCHUU I'CHCTUYCCKUX
3a00JICBaHHUH YeJIOBEKa

0.5

95

OCHOBHBIE TIOHATHS CEIEKINU.
JIaGopatopHas pabota "M3yueHue copToB
KYJIBTYPHBIX PACTEHUI U IOPOJ] IOMAIIHUX




SKUBOTHBIX"

MeTomp! CeNeKIIMOHHON pabOTHI.

96 JlaboparopHas padota "M3ydeHue MeTOI0B 1
CEJIEKLIMU pacTeHui"
JIOCTHKEHMS CEJIEKIIMU PACTEHUM U

97 XKHUBOTHBIX. [IpakTnyeckas pabora 1 0.5
"[IpuBuBKa pacTeHnii"

08 CoxpaHeHue, U3ydeHHE U MCIIOJIb30BaHHIE |
TeHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

99 npousBojicTBa. [IpakTuueckas padota 1 0.5
"N3yuyeHre 00beKTOB OMOTEXHOIOT UM

100 OCHOBHBIE HANPaBJICHUST CHHTETHUECKHH 1
Oouonorun

101 XpOMOCOMHasi ¥ T€HHAas MHXEHEPHUs 1

102 Menuuuackre OMOTEXHOJIOT N 1

OBIIEE KOJIMYECTBO YACOB I10 102 55

I[TIPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. Baita6epra. Jlaboparopnas |
pabora «BblisiBeHUE U3MEHYUBOCTH Y
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit 0TOOP.

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlaGopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpPraHu3MoOB U UX OTHOCHUTCIIbHAA
11eTIECO00Pa3HOCTHY

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

16

Crpykrypa BUA.

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs13b MUKPO?BOJIIOIUH U SITUIAEMHOIOTHH.
KounTtponbHas pabora.

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

22

MOHGKYJ'IHpHO -F'CHCTUYCCKHC,




OHMOXMMHUYECKHAE U MATEMATHUIECKIUE
MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOLIUH
24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLUU
)5 HayuHnble runotessl IpoOUCX0XKAeHUS
KU3HU Ha 3emiie
26 JloHayuHBbI€ MTPEACTAaBICHUS O 3apOKICHUH
KU3HH
7 OCHOBHBIE ATanbl HEOPraHUYECKON
SBOJTIOIIH
28 ['unoTresbl 3apoKaACHUS KUZHU
Uctopus 3emiu 1 MeTOABI €€ U3yUeHHUS.
29 JlabopaTtopHnast padota «M3ydeHue u
OTIMCaHHE UCKOTIAeMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHun4eckoin
IBOJTIOIIHI
31 DBOJIOLHMS PYKAPUOT
OcCHOBHBIE ATaIIbI BOJIOIUU
0 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabora «M3yyenue ocobeHHOCTEN ’
CTPOEHUS paCTECHUI Pa3HBIX OTIIEIOBY»
13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MHUpa
DBoIOIMS )KUBOTHBIX. [IpakTryeckas
34 pabora «M3ydyeHue ocobeHHOCTEH 0.5

CTPOCHHA ITO3BOHOYHBIX JKUBOTHBIX»




PazButue xxu3Hu Ha 3emMIie Mo 3pam U

35
nepuoaam

36 MaccoBbie BEIMUPAHUST — HKOJIOTHYECKUE
KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBbIHN 3KOJOTUYECKUI KPU3HC, €ro
O0COOCHHOCTH
CoBpeMeHHas CUCTeEMa OPraHUYECKOTO

38 Mupa. OCHOBHBIE CHCTEMaTHYECKUE
TPYIIBI OPTaHU3MOB
O06o01eHre U cucTeMaTru3alus 3HaHUH 110
TemaM "MUKpPO3BOJIIOLUS U €€

39 pe3ynbTaThl", "MaKkpoIBOJIONHS U €€
pe3ynbrathl"/ KonTponbHas paboTa no
TeMme "OBoirronus"

40 AHTpOTIONIOTUSI — HayKa O YEJIOBEKE

A1 Pa3BuTue npencraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHnas

42 pabota «M3yyeHue ocoOeHHOCTEH
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBKyIlIME CUITbI aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJNH AHTPOTIOTE€HE3a

46 [TaneoreneTnka u najgeoreHOMMUKA

47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKA




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHIECKUX
aJanTaluil 4YeJI0BEKa»

0.5

49

MexaucuuIImHapHbie METOAbI
AHTPOIIOJIOTUU

50

3apoKeHNEe U Pa3BUTHUE IKOJIOTUHU

51

Mertomp skonoruu. JlabopatopHas padbora
«M3yueHne MEeTOJI0B SKOJIOTHICCKHX
HCCIIEIOBAHUID)

52

3HayeHNe YKOJIOTHYECKUX 3HAHUN IS
JelroBeKa

53

DKojorudeckue pakTopsl

54

Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparopuast
pabota «BpIsiBIIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

55

Abuotndeckue aktopsl. Temmeparypa
KaK 9KOJIOTUYECKUHN (haKTop.
JlaGopaTopHas pabota «BrisiBIeHHe
MPHUCIIOCOOJICHUI OPraHU3MOB K BITUSTHHIO
TEMIIepaTyphb»

56

Abuotuueckue pakTopsl. BnaxkHOCTh Kak
skosoruueckuii akrop. Jlaboparopuas
paboTta «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

57

Cpenpl 0OuTaHUS OPraHU3MOB

58

buonoruueckue PUTMBI

59

Xuznennsle GopMbl OpraHU3MOB




60 buoTtnueckue pakropsr
3HaueHnue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUISl CYILIECTBOBAHUSI OPraHU3MOB B CpeJie
oOuTaHus

2 DKOJIOTUYECKHE XapaKTEPUCTUKU
TTOTYJISIITIN
OcHOBHBIE TIOKa3aTeIIN TOMYJISIIAN:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAst CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHaMuKa TOMYJSIITUN U €€ PEeTYIISAIH

67 KpuBbie pocTa YHCIIEHHOCTH NOMYJISALUN.
KpuBbie BbIKUBaHUS
DKoJjoruyeckasi HUIa BUA.

68 JlaGopaTtopHnas padora «IIpucnocobneHus
CEMSIH pacTEeHUH K pacCeICHUIO»

69 Bup xak cucrema nonysnsiui

70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN
XKUBOTHBIX. TecToBas paboTa.

71 Co00111ecTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPbITasi cucTeMa

7 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B
IKOCUCTEME

74 OcHOBHBIE TIOKa3aTeNN HIKOCUCTEMBI




75

DKOJIOTHYECKUE TUPAMUIbI

76 W3meneHust cooO1IecTB — CYKIECCUU

77 [TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI
03€ep M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

73 [TpupoHBIEe 3KOCUCTEMBI. DKOCHCTEMBI
TYHAP, JIECOB, CTENEMH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas pabora 0.5
«M3ydenue u ommcanne ypooIKOCUCTEMBI» '
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3/IEHCTBUS 3arpsI3HEHAN

2 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISALUOHHOM U
KOCHCTEMHOM YPOBHSX

23 buocdepa — obmerranerapruas 000J09Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHMS
orocdepsl

26 KpyroBopoTs! BemecTs u
OMOTreOXUMHYECKUE LIUKIIbI

g7 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyILIN

88 YcroitunBocTh 6GMochepsl

89 OKOJIOTUYECKHE KPU3HUCHI U UX TIPUYNHBI




90 BosnaeiictBue uenoBeka Ha 6nocdepy 1
01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA |
PACTHTENbHBIN U KUBOTHBI MHUP
92 Oxpana npupo/sl 1
93 OcHOBHBIE IPUHLUIIBI YCTONYHUBOIO |
Pa3BUTHS YEJIOBEUYECTBA U IIPUPO,IBI
PanmonanpHO€ pUPOONOIb30BAHNE U
94 COXpaHEHHE OMOJIOTMYECKOT0 1
pazHooOpaszus 3emin
O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
TemaM "DKOJOorus - HayKa O
B3aMMOOTHOUIEHUSX OPraHU3MOB JIPYT C
JPYroM U HaJIOpraHU3MEHHBIX CUCTEM C
95 oKpyxatomen cpenoi”, "Opranusmsl u |
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyssust”, "IKOJOTHs COOOIIEeCTB.
Dxosorrnueckue cuctemsr", "buocdepa -
riobanpHas skocucteMa" / KoHTposapHas
pabota o Teme "Dkoaorus"
96 PesepBHbIil ypok 1
97 PesepBHblil ypok 1
98 PesepBHblil ypok 1
99 PesepBHblil ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHBI ypok 1
102 Pe3epBHbI ypok 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIeM YeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIA/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
00OBEKTOB W DJKOCHCTeM (OMHCaHWEe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CITOCOOAMU BBISBIICHUS W OIICHKHA aHTPOIOTCHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpeacTBamu, QOpMynIHpys Leldb HCCIEJAOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbIE PE3yIbTaThl U JA€TIaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIY HUCCIEAyeMbIMU BeJIHMYMHAMU,
00BsICHEHUE TIOJYYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oe€nka, OWOIOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, M3MEHYHUBOCT,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuyHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxoacrBa K. bapa, sBosornuonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TCEOpUA SBOJIIOLUUH, TCOPHUIL




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTYpHbIX pacreHud, yuenue A.H. CesepuoBa o0 Imyrix H
HaIpaBJIeHUsAX 3BoJoIMH, yauenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJENIO0BaHUS IPU3HAKOB M HApPYLIEHUS CLEIUICHUS
resoB T. Moprana; roMOJOrMYECKHX pSIOB B HACIEACTBEHHOU
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMILJIEMEHTaApPHOCTH);

npaBuwia (MuHuMyMa FO. JIubuxa, 5K010rM4ecKod MUpaMubl YHCEN,
O1OMaccChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOTO OyipoHa J[k.

Xomnneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, mpouoeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HBIX THIIOB
HacCJICJOBaHUA IPHU3HAKOB Yy OPraHuM3MOB, COCTAaBJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHUs, ITUIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TMPHCIOCOOJICHUSIMU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHA,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHYECKOTO
BHUJI000pa30BaHusl; BIUSHUS ABMKYIIMX CHJI SBOJIIOLMU Ha TeHO(MOH]T
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATh CYIIECTBEHHbIE IPU3HAKU
BUPYCOB, KIIETOK IIPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MEHEHHH B SKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIII, B3aNMMOCBA3U
OpraHusMoB H CpCabl O6I/IT8.HI/15I; CAMHCTBA YCJIIOBCUCCKUX pacC,
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA, UHTCPIPECTHUPOBATH ITUUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ OuoJsiorneil. 3HaYeHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPO B

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh U IE€JIOCTHOCTH, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYDBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3alyul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIN,
OPraHU3MEHHBIH, MOMYJISIIIUOHHO-BUI0BOM, 3KOCHUCTEMHBIHN
(6buoreonieHoTHUECKHiT), OnocdepHsbIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucteMax. OCHOBHbIE TPHU3HAKH >KMBOTO. JKM3Hb Kak (opma CYIIECTBOBAHHS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHstue o 3aBUCHUMON U  HE3aBUCHUMOIL
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U MpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YJIbTaTOB.
[IpyunHBI HCKaXKEHUs PE3yNIbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHAJIbHAS €IMHMLA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE TIOJI0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIIPHON M KJIETOYHON OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMHUKpPO3JIEMEHTHL. Bona u

eé POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTMYECKas pPOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, TeNTHAHAs
CBA3b. BTOpuuHas, TpeTuyHas, 4YETBEpTUYHAs CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonornueckue QyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIUCAXAPUIBI.
OOwmuit mymaH cTpoeHuss U (PU3NKO-XMMHMUYECKHME CBOWCTBA  YIJIE€BOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukanus nunuaos.
Tpurmuuepuapl, ¢ochonunuasl, BOckH, cTepouabl. buonormueckue GyHKIUU
munuaoB. OOIMe CBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hykneunosbie xucinotel. JIHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuapt. [Ipunmun xommnementapHoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBICHHBIC IEPEHOCYHKH, WX (QYHKITUU B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouojorusi: OHMOXMMHUYECKHE U OuoHu3MYecKne WCCIIeIOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYT

2.3

Tunel  KiIeTok: JyKapuoTH4ecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpoKapuoOTHUYECKOW KieTKU. KieTtouHas cTeHka OakTepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (yHKIMOHUPOBAHUE SyKapuOTHUECKOW KieTku. [lma3smarnueckas
MeMOpaHa (ruazmanemma). CTpykTypa mazMaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddQysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbsl. Pabora HaTpuii-KanueBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, ¢aronuro3. Dk3ouuTo3. KinetouHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTeHHI, rpuOOB.

Huromnasma. Ilutozomp. utockener. JIBwkeHue nurtoruiasmMbl. OpraHouabl
kiaeTku. OmHoMeMOpaHHBIE OPraHoOWIbl KIETKH: OHHAOIUIa3MaTHuYecKas CeTh
(BIIC), anmapat ['onbmKkH, TU30COMBI, UX CTpOeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit




(arpanyisipHBINA) SHAOIUIA3MATHYECKUU peTHKyiayM. CekpeTopHas (yHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne u (QyHKIMM MHUTOXOHIAPWUH W TulacTHi. llepBUYHBIE, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUIUX  JIYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbie opranounsl kiaerku CrpoeHue U (QYHKUUMM HEeMEMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MBpllIeUHbIE KIETKH.
MuxkpotpyOouku. Krerounslii uentp. CTpoeHHE U JABWKEHHE JKTYTUKOB H
pecaruek. MuKpoTpyOouKkH nuToIu1a3msl. LleHTpuos.

SAnpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifipe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounbsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpOo(dHBIN. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obecnedyeHue KieTku: mpepamenue ATD B
oOMeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEeHTOB OT HEOPTAaHUYECKUX KaTaanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakuii OT pa3IuyHbIX (GaKTOPOB.

[lepBuuHbIll CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Ponb
xJioporiactoB B mpoiecce ¢orocuHTe3a. CBeroBas u  TeMHOBas  (a3bl.
[IponyktuBHOCTh oTOCHHTE3a. BiusiHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HPOTOCUHTESA.

XeMmocunre3. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuH, cepoOAKTepUu, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

Anas’poOHble opraHusMbl. Buasl Oposkenusi. IIpoaykTel OpoxeHUS U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmena. [loAroToBuUTENHHBIN
atamn. [ UKoan3 — OECKUCIOPOTHOE PACIIEIUIEHUE TIIFOKO3bI.

buonoruueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHUCIICHUS. Huxnuueckue peaKkluu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTb, ACHMMETPUYHOCTb.
Tpancnsmus u e€ srambl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTHUBHOCTH T'€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksetouHble (opMbl KM3HM M OOnMuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pacteHuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITNUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaMUX B MHTepdaze. [loaroTroBka KIETKH K
nenennto.  [IpecuHTeTnyeckuii  (MMOCTMUTOTHUYECKHI), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) TIEpUO Bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permkanus. Ilpunumnsr permukanuun  JIHK:
KOMILJIEMEHTApHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocombr. Ctpoenune xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwi. J(UIjaowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI
Tunel mMuto3a. Kapuokunes u nurokunes. buonorumueckoe 3HaueHHe MHTO3a.
Perymsmus MmutoTryeckoro nukia kiaetku. [Iporpammupyemast kiierounas ruoenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJI0oruyecKkas cCUcTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonoruueckuii cmbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHnue W pa3BUTHE TOJOBBIX KJIeTOK. CrepMaroreHe3 W OOTEHEs.
Crpoenue mnoJjoBbIX KiIE€TOK. OIUIOJOTBOpPEHHE U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WummBunyansHOe pa3BuTuEe OpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunsl apobnenus. OcoObeHHOCTH
NpoOJIeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3auMHOE BIHMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (IMOpHOHANBHAST WHAYKIMS). 3akiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKHX B3aUMOJEWCTBUII T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaroen
Cpenpl.

Poct u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbHbil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHoJOrMyeckoe 3HaueHHWE MPSIMOIO M HENPSAMOro pPAa3BUTHS, HX
pacnpocTpaHeHue B mpupoae. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta >KMBOTHBIX M 4yesnoBeka. CTaauud TOCTIMOPHMOHANIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [lepruoipl oHTOreHe3a YenoBeKa.

PasmHoxkenne wu pasButHe pacteHuid. ['ameroputr u crnopodur. Meiioz B
KU3HEHHOM IMKie pacteHui. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHH3MBI PEryIdnuu OHTOICHE3A Y paCTeHI/Iﬁ " JKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YucTad JINHHA, FI/I6pI/II[BI, I'CHOTHUII, (beHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -IeHEeTHYSCKHI
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Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mnokosieHus. I[IpaBuno nomMuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeA0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMH. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak wenmoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE NIEUCTBUE
reda. MHOXeCTBEHHBIN auienn3M. BzamMoaeicTBHe HeaIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHKaMOHHON n3MeHYnBoCcTUH. Hopma peakiinu npusHaka. BapramoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUMBOCTH. Buib
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHASA, MYTAIL[IOHHASL.

KoMOnnaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyTannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauui. CoMaTu4ecKue U MojoBble MyTauyd. 1 IpuunHbl BOSHUKHOBEHUS MyTaLMH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B Hacye[cTBeHHON n3MenunBoctu (H.M.

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

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeToAbl  HU3y4eHUsT T[EHETUKM YeJOBEKa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MOIYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0o01e3HU YyeJI0oBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO00pa3Hs KYJbTYPHBIX PACTEHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEICTBEHHOM u3MeHunmBoctu H.U.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Mertoapl  ceneKIMOHHOW paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VH]IUBU Ty JIbHBII. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UctpiTanue
IPOU3BOJUTENIEH MO HOTOMCTBY. OTOOp HO TE€HOTUIy C IOMOIIbI OLIEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKIIMOHHOUM paboThl. PamuaninoHHbIil u
XUMUYECKUA MYTareHe3 KaK WMCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS ¥ METOJOB
pexomOuHanTHEIX JIHK 17151 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionaoB. BHyTpuBMmoBas rubpumm3amnys. bBIM3KOpoaCTBEHHOE
CKpelmBanue, Wi WHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTimkeHus

CEJICKIIMY PACTeHUI U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPraHMW3MbI, HMX  XapaKTepucTUKa. TpaauluoHHas  OWOTEXHOJIOTHSA:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M  BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHMIEKIEeTOK U KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTwkeHuss W IMEepCHEKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/I€ OPraHn4cCKoOro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMaA
OpraHnu4eCcKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunansabie OpraHU3MBlI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTelibHas, TOKPOBHAs, MPOBOJSAIIAs, OCHOBHAs, MEXaHUYECKas.

OcobenHocTr cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenune BOABI, YIVIEKMCIOIO TIa3a W MUHEPAIBbHBIX BEIECTB
pactenusimMu. [[pixanue pactenuil. Auddy3us ra3oB uepe3 NOBEPXHOCTb KIETKH.
TpancnoptHele cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. ODUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3sMoOB. PasgpakMMoOCTh M perynsuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocTtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHAs, COCIWHUTEIbHAs, MbIIICYHAsA, HEPBHAs.
OcobGenHocTn cTpoeHUs, (QYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIii U BHYTpeHHUU ckeneT. CTpOCHUE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHoE JbIXaHue.

JIpIXaHu€e ITO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cucTeMa 4eloBeKa. MexaHu3Mm
BEHTWISIIIMKM JIETKUX Yy MNTHUL W MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucremMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIMOHHBIC  YCIOKHEHHS] CTPOEHHUS  KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHble BakyosH. Opransl BeleneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIECIUTENBHOM cHCTEeMaMHu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alIuTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBaas cucrema u peieKTopHas peryisiius y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiiust ¥ SHAOKPHUHHAs CHCTEMa XUBOTHBIX U
yenoBeka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHON W SHIOKPUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucrema. Pediekc u pedrekropHas ayra. besycinoBHbie u yciioBHBIEC pedeKCh

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJIbHBIA HMMMYHHUTET. BpoXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHutera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmnamuTenpHble OTBETHl OpraHusMoB. Poib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil
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KpoBenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobpamienus. Paborta cepana u e€ perymsus

54

Jpixanue uyenoBeka. [uddy3us razoB uepe3 moBepxXHOCTh KIETKHU. J[pIxaTenbHas
cuctemMa 4YenoBeka. JIpixaTenmbHas TMOBEPXHOCTh. Perynsmusi  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBbIIIIBI U HUX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JiBuxymue cuiibl 3Bojrounu BUjoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3sMHOXEHHsSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAasi 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE 3BOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Honymsinust kak »yeMeHTapHas enuHuna 3BoyolUUd. COBpEMEHHBIE METObI
OIICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYJSIIMM Kak 3JEMEHTApHOE SBOJIOLUOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (aKTOphl  (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunaTtuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasuusax. Oddext
OCHOBATEJIS. Murpanum. N3omsusa MTOMYJISALIAN: reorpaduyeckas
(IpocTpaHcTBEeHHAs ), OHMoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOop — HampaBisomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucniocobneHHOCT,  OPraHM3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHW Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [IpuMepsl npucrnocobnaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3ylibTaT
MUKpO3BOJtOIUU. M3omsuus — kitoueBoil ¢aktop BupooOpazoBanusa. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IMOJIMIUIOMIU3aIus,
rubpuanzanys). JJITenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosonMoHHON OMoJIOTHH B pa3pabOTKe HAyYHBIX METOAOB COXpaHEHUS
O0unopa3zHooOpaszus. MUKpPOIBOJIONKS U KOABOJIOLHMS IMAPAa3UTOB U HX XO3S5EB.
MexaHnu3mbl GOPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTAHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBositorun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emian. Bunsl-sHneMuku u
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO—MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJKOOHUU OHTOICHEC3a M IIOSABIICHUA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PygumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXUMHUYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘IeCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

O6mue 3akoHOMEepHOCTH (TIpaBuia) 3BOIIOLKMU. HeoOpaTUMOCTh 3BOIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUU

6.4

Hayunple rumoTe3bl NpPOMCXOXKIACHUS JKU3HU Ha 3emie. AOuOreHes u
naHcnepmus. JloHay4yHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXACHUS KU3HU U €€ ONPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostounu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. OmeiTr C. Mumrepa u I'. Opu. OGpazoBanue
noJmMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoTro OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6oszumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopuss 3emiin u meronpl €€ u3ydeHus. VIckomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXU.

HavanbHble sTanbel opranndeckoi 3Botouuu. [losiBaeHue M 3BOJIIOLMS MTEPBBIX
KJIETOK. OBosonus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKN KaK aHaJor MEePBbIX Ha 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapHOTBHI.

[IpoucxoxaeHue SykapuoT (cUMOHOTreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxoxxJeHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE J3Talbl 53BOJIONUHM BBICHIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. I[losBieHue CHOpOBBIX pPacTeHUR U
3aBoeBaHne uMH cymu. CemenHble pacTteHus. IIponcxoxaeHHe LIBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl HBOJIONMM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TI03BOHOYHBIX.

[Ipoucxoxnenne ampubuii 1 pentwmid. [TpoucxoxaeHne MIEKONUTAIOMUX H




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me30301, KaifHOo30#. OOmas XapakTepuUCTHKa KiIUMara W TeOJIOTHYECKUX
npoueccoB. [losiBIeHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€ro YCIIOBHSI U BJIHMSIHUE HA Ta30BbIA cOCTaB aTMOCc(hepshl.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3ucChl mpouwioro. Ilpuumnsl u
CJIEICTBUSL MaccCOBBIX BbIMHpaHU. COBPEMEHHBIN 3KOJIOTUYECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpomnosioruu. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/CcTBO 4YelloBeKa C XKUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOIIOTO-OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. PazBUTHE TOJOBHOIO MO3ra U BTOPOIl CUTHAJIBHOM
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIOTeHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolieHne OHMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3a. ABCTPAIONIUTEKN — IBYHOTHE TIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS OpyAuil  Tpyaa. Yenosek
MPSMOXOJISAIIANA W TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. YemoBek
reiinenbOeprekuii — oOIMH MpeloK HEaHAEPTANbCKOrO 4YelOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUN KaK BUJ JIIOJCH XOJIOAHOTO KiIUMaTa.
YenoBeKk pa3yMHBIM COBPEMEHHOIO THIMA, JCHHCOBCKHI YEIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOIO 4ejioBeka. EcTecTBeHHbIH OTOOpP B MHOMYISALUAX
yenoBeka. MyTalMoOHHBINA mpouecc U nomuMmopdusMm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3PpQeKT ocHOBATENS» B MOMYISIIUIX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. llonstue o pace. bonbiime pacel:  eBponeouHas
(eBpasmiickasi), aBcTpajJo-HErpoujHas  (9KBaTOpUANbHAs),  MOHTOJOUHAS
(a3maTcro-amMepuKaHcKkas). Bpems U myTH pacceleHHs 4eJoBeKa MO IIJIaHeTe.
EnuncTtBo  uenoBeueckux pac. HaydynHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocobneHHOCTh, YenoBeKa K pa3HbIM YCIOBHSAM OKPYXKAIOIIEH Cpesbl.
Bnusinue reorpaduveckoid cpensl W apeiida TeHOB Ha MOPQOIOTHIO U

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

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKpYXaIOIIeH Cpeibl: IOKAJTbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHSI JKOJOTHYECKHX (akTopoB. [IpaBuio
muHumyMa (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTb. OBpUOMOHTHBIE U
CT€HOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBET Kak sKOJIOrHYECKui QakTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX MO OTHOUIEHHIO K cBeTy. CHUrHaibHas poJib CBETa.
DoTONEPHOAN3M.

Temnepatypa kak »skojorumdeckuili dakrtop. JlelicTBue Temieparypbl Ha
opraHusmsl. [IoHKWIIOTEpMHBIE © TOMOMOTEPMHBIE OPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHHil K
noJyiepXaHuto BoaHoro Oananca. Knaccugukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6neHns >KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHUMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpeJl oOuTaHus OpraHu3MoB. l[IpucmocoOneHus OpraHu3MoB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M TOJUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBHIi
AKHU3HU.

JKuznennsie ¢opmbl opranu3moB. [lonsTue o >xu3HeHHOU (popme. JKu3HEHHBIS
(opMBl pacTeHMii: JepeBbs, KyCTApHUKH, KyCTApHUYKH, MHOTOJICTHHUE TPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI XKMBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a3po0nOoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HH.

buotnueckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpuueckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJEHCTBMIA JUId CYIIECTBOBAHUS OPraHU3MOB B cCpefe

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

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O0uoJIOTUU BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJSIUI.
OcHOBHbBIE TIOKa3aTEJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCT,
MHUTpaLMs.

Okojoryyeckast CcTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISILUH.
JluHaMuKa NOmyJsiquu U €€ peryasiuus. bHOTHYECKUH MOTEHLHA IOIYJISLUH.
MopenupoBanue AuHaMUKM — nonyiasuud.  KpuBble  pocra  4MCIEHHOCTH
nonynsauund. Kpussle BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJSALUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb dKkonormyeckon HumK Jx.M. XarumHcoHa. Pa3zMepsl »KOIOrm4yeckoin
Huwu. [loTeHuanbsHas U peann3oBaHHas HUILIH.

Bun kak cucrema mnomynsmwii. Apeanbl BUIOB. BuIbI M HX JKHU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOCHCTeMa Kak OTKpbiTas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu U ceTu.
AOGunoTtnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHUCTeMbl. buomacca u HpoAyKuus. DKOJIOTUYECKUE
MUPAMHU/JIBL YKcell, 0MOMAaCChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoodpasue v nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3. Paznuuns Mexxy aHTpONOTEHHBIMU U IPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas dopa u
(ayna. CuHaHTpOnU3alusa ropoackoil gaynsl. bronoruueckoe u Xo3sHCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B DKOCHCTEMAX.

[lepeHoc sHEPruM U BEHMIECTB MEXKIY CMEXHBIMU IKOCUCTEMaMH. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayiia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. Obmactu
6uocdeps u e€ cocran. JKuBoe BeriectBo Onochepsl 1 ero GyHKIHH.
3aKOHOMEPHOCTH cyllecTBoBaHUsl Ouocdepsl. OcobeHHoctn Ouochepsl Kak
rI00aTPHOW  dKOCUCTeMBI.  J[MHaAmMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BeliecTB M OHOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTE siBNICHHI B Onocdepe.

3oHanpHOCTE OnMocheprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIC Jieca, CMCIIAHHBIC W MHWPOKOJMCTBCHHBLIC Ji€Ca, CTCIIM, CaBAHHBI,
IMYCTBIHU, TPOIMUYCCKHUE JI€Ca, BBICOKOTOPbA. KJ'II/IMaT, paCTI/ITeJ'II)HI)II\/JI u
KUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa U (YHKLHUS KUBBIX CHCTEM, OLIEHKAa UX PECYpCHOro MOTEHIMala U

o6uochepHbIX QyHKUINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
Oxpana BoaHBIX pecypcoB. Pazpymenue nousbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICHCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M YKMBOTHOTO MHUpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBI.
Kpacupie kaurun. Ocobo oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannueckue casibl ¥ 300JJ0TMYECKUE TTAPKU.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHsI YEJIIOBEUECTBA U IPUPOJIBI.
PanponanbHOe  mPHUPONONOIB30BAHUE U COXpaHEHHE  OMOJIOrMYECKOTO

pa3zHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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