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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yueOHomy npeamery "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus pa3padoTaHa Ha ocHOBe DeepabHOTO
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, KoHueniuu mnpemnojaBaHus y4eOHOro mIpeameTa
«buonorus» M OCHOBHBIX MOJOXEHUU (denepanbHO pabodeil MpOorpaMmbl
BOCITUTAHUSI.

VYyeOubiii penmer «buonorus» yrnyonénnoro ypoBHs uzydenus (10-11
KJIACChl)  SIBJSIETCS  OAHMM W3  KOMIIOHEHTOB MpPEAMETHOM  o0sactu
«EctecTBeHHO-HayuHble npeaMeTsl». CormacHo mnonoxeHusm PI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SIBJISIIOTCS criocoOoM audpepeHiumanu oOy4eHus: Ha YpOBHE CPEHEro OOIIEro
o0Opa3oBaHus U TPU3BaHbl O0ECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIMM, CpPEIHUM MNPOPECCHOHANBHBIM ¢  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaXIbli U3 3TUX y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpOoQopUEHTaLUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOrHell, MEeIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yue6HOMy npenmety "buonorus" ma€t npeacraBlieHHE O
e U 3ajla4ax uM3ydeHus yueOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, ompenenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM U TeMaM, PaclpeeieHHe IO Kilaccam,
PEKOMEHYeT IMOCIe0BATEIbHOCTh U3YUeHHUsI y4eOHOro maTepuana ¢ y4€ToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKHU Y4eOHOro Ipoliecca,
BO3pAcCTHBIX OCOOCHHOCTEH oOydawmuxca. B mnporpamme 1o Ouoioruu
peann3oBaH MPUHILHUI MPEEMCTBEHHOCTH C HM3yYEHUEM OHMOJIOTMM Ha YPOBHE
OCHOBHOTO oOmero oOpa3oBaHus, Onarojaps dYeMmMy MpPOCMAaTPUBAETCS
HAIPaBJICHHOCTh HA TOCIEAYyIOIIee pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 30pOBOM 00pa3e *KU3HU, HA
BOCITUTaHHE OEPEKHOTO0 OTHOIICHHUS K OKpYXKalolled NpUpoaHor cpene. B
porpaMMme Mo OMOJIOTHMH TaKKe MOKa3aHbl BOBMOXXHOCTH Yy4e€OHOTO MpeIMeTa
«buonorus» B peanmusanuu TpeboBanuit DPI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TMPEJAMETHBIM pe3yibTaTaM OOydYeHUS U B
(OpMUPOBAaHUU OCHOBHBIX BHJOB Yyue€OHO-TIO3HABATENIbHON JEATEIBHOCTH
00y4aroUIMXxcs MO OCBOEHUIO COJEp)KaHUs OMOJIOrMYEcKOro oOpa3oBaHUs Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHuUs.

VYueOuniii npeamer «buojorus» Ha ypOBHE CpEOHErO  OOIIEro
oOpa3oBaHMs 3aBeplIaeT OHOJOrMYecKoe oOpa3oBaHME B IIKOJE U
OPUEHTHUPOBAH Ha PACLIUPEHUE U YIIyOleHHe 3HaHUN OO0y4alomMXCs O KUBOU
IpUPOJIE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW OHMOJOTHH, SMOPHOJIOTHUU H
OMONOrMM Pa3BUTHUS, TEHETHKH, CEJICKIUU, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenue yuebHOro mpenmera «buonorus» Ha yriyOineHHOM YpOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCA K MOCIEAYIOMEMY IMOJTYYEHUIO
OMONOrMyeckoro o0Opa3oBaHUsI B By3aX W OpraHu3alUsAX CPEIHEro
npodeccuoHanbHOTO0 00pa3oBaHusi. (OCHOBY €ro cojAep)KaHHS COCTaBISET
cuctemMa OMOJIOrMYECKUX 3HAHUM, MMOJYYEHHBIX MPU U3YYEHUH 00yYaroluMucs
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJIOrMM Ha ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUSA MOJIYYaIOT
pasButue. Tak, paciiupeHsl U yriryOJIeHbl OMOJIOrMYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  TrpuOax, OaKTepusIX, OpraHu3Me€  4YeJOBEKa, 00X
3aKOHOMEPHOCTSIX  JKM3HHU, JIONOJHUTEIBbHO  BKJIIOYEHBI OHOJOTHYECKHE
CBEJICHUSl TMPUKIATHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI IS MOCJIENYIOIIero BblOOpa mpodeccun.
Bo3moxHa Takxke uHTErpamus OMOJOrHYEeCKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIMMUCS TPU H3YYCHUU (U3UKHU, XUMUH,
reorpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaet
CUCTEMHO-YPOBHEBBIM U HBOJIOUMOHHBIA TMOAXOABl K H3YyYEHHIO OHOJIOTHH.
CornacHo MM, HW3Yy4alOTCSl CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3alllU, 3BOJIIOLUUN OPTaHUYECKOT0 MUPA
Ha 3emJie, COXpaHEHUS OHMOJIOTMYECKOro pazHooOpasusi miaHersl. Tak, B 10
KJacce H3Yy4yaloTCd OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM Ouosioruw,
AMOPHUOIOTUU U OMOJIOTMM PA3BUTHS, TEHETUKU U CEJIEKI[UU, OMOTEXHOJIOTUHU U
CUHTETHYECKOM OMOJOTUH, aKTYalIH3UPYIOTCS 3HAHHUS OOyYaromIuxcs IO
O0oTaHWKe, 300JI0TMH, aHaToMuu, Gusmosorun uyenoeka. B 11 kiacce
M3YYaroTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeOubiii npenmer «buosorus» mTpu3BaH 00€CNEUYUTh OCBOCHHUE
oOydJaromuMHUCsT OHOJIOTHYECKUX TEOpUM M 3aKOHOB, WJACH, MPUHIUIIOB WU
NpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAy4YHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHU3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX IOCTHKCHUSX,
COBPEMEHHBIX  HCCIICJOBAaHUSX B  OHOJOTMH, TPUKIAIHBIX  acleKTax
Ouonornyeckux 3HaHWUW. [Jlnsg  pasBuUTHS M TOAJEpKAHHMS — MHTEpeca
oOydarmommxcs K  OWOJIOTMM  Hapsiy CO  3HAYUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuajia B COJEpPKaHUM NPOrpaMMbl IO OHOJOTUHU
IPEeyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAHOBJICHHS W Pa3BUTHS TOW WU
WHON 00JacTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOCKHBIX YUEHBIX B
pelieHrne BaXKHEHIITNX OMOJOTUUECKUX M IKOJOTUUECKUX MPOOIeM.

Lens wu3ydenuss yuebHoro mnpeamera «buomorus» Ha yrayOiaEéHHOM
ypOBHE — OBJaJeHUE OOyYarONIMMHUCS 3HAHUSAMHU O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW ~ OpraHW3alldd  JKUBBIX CHCTEM pPa3HOTO paHra u
IpUOOPETeHNE YMEHUN UCTIONBh30BATh ATU 3HaHMS B (HOPMUPOBAHUU UHTEpECA K
omnpenenéHHor o0jacTi TpodeccHoHaTbHON JIeSITCIBPHOCTH, CBSI3aHHOW C
Owonorued, WM K BBHIOOPY Y4eOHOrO 3aBEACHHUS [JIsl TPOJOJDKEHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

JlocTikeHrne 1enu u3ydeHus ydeOHoro mpeamera «buonorusi» Ha
yI1yOJNE€HHOM YpOBHE 00€CIIeUNBACTCS PEIICHUEM CIIEIYIOIIUX 3aau:

OCBOCHHE OOYyYaIOMIMMHCS CUCTEMBI OHMOJOTHYECKUX 3HAHHWU: 00
OCHOBHBIX OWOJIOTHYECKUX TEOpUSX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M NPABUIAX, COCTABJISIOIIUX COBPEMEHHYIO) E€CTECTBEHHO-
HAay4YHYI0 KapTHHY MHpa; O CTPOEHHH, MHOIOOOpasMd U OCOOEHHOCTSX
OMONOrMYecKUX cHucTeM (KJIeTKa, OpPraHu3M, MOMYJSALMs, BHJ, OHOTEOIEeHO3,
ouocepa); O BBIIAIOIMMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOT NN,

O3HAKOMJIEHHE OOYYaroIUXCS C METOAAaMH IO3HAHMS KUBOW HPUPOJBIL:
UCCIIEIOBATEILCKUMU METOJIaMH  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIIETOYHOM OuOJIOTUU, SMOPHOJIOTUM U OHOJIOTMM pPa3BUTHUSA, TECHETHKU W
CEeJIEKUMU, OHOTEXHOJOTMH W CHUHTETHYECKON OMOJIOrMu, NaJE€OHTOJOTHH,



AKOJIOTUM); METOJAaMU  CaMOCTOSITEJIbHOTO  TMPOBEICHUSI  OHMOJOTHYECKUX
ucclenoBaHuii B JyabopaTopur W B Tpupojsie (HaOI0JIeHHE, H3MEpPEHHE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYalOUIMMHCS YMEHHUSIMH: CAMOCTOSITEIbHO HAaXOJIUTh,
aHAJM3UPOBATh M UCIIOIH30BaTh OMOJIOTUYECKYI0 MH(OPMAIIUIO; MOIb30BaThCS
OMOJOTMYECKON TEPMUHOJOTHEN U CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKAY
pa3BuTHEeM OWOJOTUM U COIUATBHO-)KOHOMHUYECKHUMH M SKOJIOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATh MOCJEACTBUS CBOEH NESATEIBLHOCTH IO
OTHOIIEHUIO K OKPY’KaIoIIeH MPUPOAHON cpenie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKaIOIIUX JItOJeH; OOOCHOBBIBaTH U  COONIOAATH MEpHI
npoduiakTuku UHGPEKITMOHHBIX 3a00JICBaHUM, TTpaBUiIa MOBEACHUS B MIPUPOJIC
u obecrieyeHuss 0€30MaCHOCTH  COOCTBEHHOW  KU3HEACSATEIBHOCTH B
Ype3BBIYAWHBIX ~ CHUTYyallMsIX TPUPOJHOTO U  TEXHOTEHHOIO  XapakKTepa;
XapaKTEepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BuTHEe Yy  OOy4YarOIIUXCS  MHTCJUICKTyIbHBIX M TBOPYECKUX
CrOoCOOHOCTEM B TpoIleCCe 3HAKOMCTBA C BBIJIAIOIIUMUCS OTKPBITHSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TTPOOIeMaMH,
METO0JIOTHUEH OMOJIOTUYECKOTO UCCIIeIOBAHUS, IPOBEACHUS
OKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAHUN, PpEIICHHS OHOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHHE y 00YyYaIOMMXCsl IIEHHOCTHOTO OTHOIICHUSI K YKUBOM MPUPOJIC
B IIEJJOM MU K OTACHbHBIM €€ OOBeKTaM U SBICHHSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TEHETUYECKOW TPaMOTHOCTH, OOIINEH KyJIbTyphl MOBEICHUS B
IPUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne 00yJarolUMUCA KOMIIETEHTHOCTH B  palMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOJIIOICHUE TPaBUJI TMOBEJEHUS B TPHUPOJE, OXpaHbl
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHH COOCTBEHHOTO 3JI0pPOBbS U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmrogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  oOecrmeueHne  O€30MACHOCTH  JKU3HEACSTENIBHOCTH B
Ype3BhIUANHBIX CUTYAlUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JJaHUE YCJIOBHH JJis OCO3HAHHOTO BBIOOpa  OOYYAFOITUMUCS
UHIMBHUTYaJTbHON o0pa3zoBaTeIbHOM TPaeKTOPHH, CrocoOCTBYyIOIIEH
HOCIIEYIONIEMY MPO(ECCHOHATEHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OOmiee 4YHMCIO YacoOB, OTBEACHHBIX Ha M3y4YeHHE OHWOJOTUM Ha
yTIIyOJICHHOM YPOBHE CpeaHero ooIiero oopasoanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

Ot60p opraHu3anMOHHBIX (HOPM, METOJIOB M CPEIICTB OOy4EeHUS OMOJIOTHUU
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
MPOJOJDKEHNE OMOJIOTMYECKOr0 O00pa3oBaHUST B OPraHU3allUsAX CPEIHETO
po(eCcCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YIIIyOJIEHHOM
YpOBHE SIBIIACTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThdeckux pabdot. Taxke
ydqacTue  OOydyaromuxcsi B BBIIOJHEHUUM  MPOEKTHBIX M y4yeOHO-
HCCIIEIOBATEIBCKUX Pad0T, TEMAaTUKAa KOTOPBIX OMpEAEseTCS Y4YHUTeNeM Ha
OCHOBE MMEIOIINXCS MaTEepPUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Conepxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocynapctBeHHou utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiornyeckue HayKu M H3ydaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, 1. W.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsI3b OMOJIOTUM C APYrUMU Haykammy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak IpeaMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YINOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aly JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOYHBIN,
TKAHEBbIM,  OPraHW3MEHHBIM,  MNOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(buoreonenoTudeckuii), omocdepusiii. Ilporeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKK >KUBOr0. JKU3HB Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wu3yvaromme >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Omosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. [lmaHupoBaHue >KCHEpUMEHTA.
IloctanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoIOOpKHU U €€
JIOCTOBEPHOCTh. Pa3dpoc B Omosormdecknx maHHbIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUMHBI HCKaXXEHUS PE3YIbTATOB IKCIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «buonorundeckue
cucteMbl», «CBONCTBA JKUBOM MaTepum», «YPOBHU OpPraHHU3allUd KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», « TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO Opranm3May, «buoreomnenos», «buochepan, «Metoast
W3y4YEHUS )KUBOU MMPUPOIBI».

O6GopynoBanue: jgaboparopHoe  OOOpPYyJOBaHHE IS MPOBEIACHUS
HaOJII0ICHUI, I3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAA eauHUIA >kuBoro. HWcropus
oTKpbITUsl KieTku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBanu, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KJIETOYHOW OHOJOTMHM: MHMKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTPU(PYTUpPOBaHUE, KYJIBTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoK.  ONEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

Iloptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. lneinen, P. Bupxos, K.
M. bap.

Tabmuupt u  cxembl: «CBETOBOM  MHUKpPOCKOM»,  «DJIEKTPOHHBIN
MUKpOCKOM», «IcTOpus pa3BUTUS METOJIOB MUKPOCKOITAW).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaTbl pacTUTENbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHOM OMOJIOTUU
(xpomatorpadus, snekrpodopes, auddepeHnraIbHOE IEHTPUDYTHPOBAHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKUNA COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bona n €€ posib Kak pacTBOPHTENS, peareHTa, y4acTHUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIJIOpEeryJisiiud. MuHepasabHble BEIIECTBA KIETKHU, X OUOIOrudecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buonmorumueckue noaumepsl. benkwu.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, menTUAHas CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
o0enkoB. buonornueckue GyHkimu 6eakoB. [lpuonai.

VYrneBoasl.  MoHocaxapunabl,  AUCaxapuabl,  OJHMrocaxapuabl U
nonucaxapunpl. OOmUNA TJIaH CTpOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. bruonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunbsHO-rHApOdOOHBIE  cBoOMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochoaunuasl, BOCKU, cTepounibl. buonornyeckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CTpoeHre HyKJIEHHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpuanun komminementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crmpanb. MecTOHaXOXJICHHE W OHOJIOTHYCCKHE (DYHKIIUH
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornyeckne pynkmun AT®. BoccTraHoBIEHHBIE IEPEHOCUNKU, UX (YHKIIUN
B KJetke. /[[pyeue Hykneozuompugpocpamer (HTD). Cexsenunposanue JJHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, nPpomeoMuKHu.

CtpykTypHas  Owonorusi:  OMOXMMHYECKHME W OMOPU3NUYECKHE
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCO8.
Komnviomepnwiii  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEnpUpOOHbIX AHANO0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommur, JIx. VYorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupoze», «Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KHUBOM MPUPOIE».

Tabmuuel u cxemsl: «llepuoguueckas TabiauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbI», «BellecTBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl O€IKOBOM MOJIEKYJIbD», «CTpOEHHE MOJEKYII
yriaeBoaoB», «CTpoeHue MoOJeKyNnl JunuaoBy, «HykienHoBbIE KHUCTOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

JlabopaTtopHass paGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
KayeCTBEHHBIX PEaKLUii».

JlaGoparopuass pabora «lcciaengoBanue  HYKIEHMHOBBIX  KHUCJIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunsl KJIE€TOK: 3yKapuoTHUeckass W mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOEHHOCTH  CTpOEHHUsI  TeTepoTpoPHOM W aBTOTPOPHOI
IPOKAPUOTHYECKUX KIETOK. MecTo U poiib MPOKapUOT B OUOIEHO3aX.

Ctpoenrie = ¥ (QYHKIMOHMpPOBAHME  DYKAPUOTHYECKOW  KJIETKHU.
[lnazmatuyeckas MemOpana (mnasmaniemMma). CTpyKTypa IUIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IUIa3MaTHYeCKyr0 MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIN (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumaemocts MmemOpanbl. Paborta
HATPUN-KAJIMEBOTO HAacoca. DHIOLMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIUMU KIETOYHOW CTEHKH pPacTeHH,

rpu0oB.
[uronnasma. IluTo3zosnbs.  LluTockener.  JIBM)KEHHE  IIUTOIJIA3MBI.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TU30COMBI, UX CTPOCHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpraHouj0B KieTku. CTpoeHue
TPaHyJISPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunrte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekperopHas QyHkIus annapara ['ombmku.
Moouguxayus 6enxos 6 annapame I onvoorcu. Copmuposka benxkoe 6 annapame
Tonvoorcu. TpancnopT BewIECTB B KIIETKE. BaKyonum pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumouoeenez  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
mwiactu. [lepBudyHbIe, BTOPUYHBIC U CIOMKHBIC TUIACTUIBI POTOCHHTEZUPYIONTUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJOB  KJIETKU.  Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTol. AKmMmuHogvle Mukpoguiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Ob6onouKa siapa, XpOMaTHH, KapuoIlja3Ma, sIIPBIIIKA, HX CTPOCHUE
u ¢pyHKuuu. AnepHelil 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacHOIOKEHUE
XpOMOCOM B HMHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. /J[unamuxa sadepHol 06010u4Kku 6 mumose. AHoepHuvlil
MPAaucnopm.

Knetounsle BikmtoyeHHs. CpaBHUTENbHAas XapaKTEPUCTHKA  KIJIIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpersr: K.C. MepexkoBckuii, JI. Maprymuc.

Taomuier u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KJIEeTKH», «CTpoeHHE pacTUTENbHON KIeTKkn», «CTpoeHune
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKIY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOTpPENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass paGora «l3ydyeHue CTpPOEHUS KIETOK pPa3IWYHbIX
OpPTaHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopHas padora «lccrnenoBanue riazMonu3a U JEIUIa3Molid3a B
PACTUTEBHBIX KIIETKAX).

IpakTnueckass padora «V3yueHWe JBMXKCHHUS  ITUTOILIA3MBI B
PACTUTETBHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AccUMUIATIAS W JTUCCUMHJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. TuIbl
oOMEHa BeUIECTB: aBTOTPO(PHBIM M TreTepoTpodHBIA. YdacThe KHUCIOpoaa B
OOMEHHBIX Tpolieccax. JHEpreTudeckoe oOecreueHne KIIETKU: MpeBpalleHue
AT® B oOmeHHbIX mporieccax. DepMEHTAaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. MepMEeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajanu3aTopoB. benku-akTUBaTOpPhl H  OCNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH ()epPMEHTATHBHBIX PEAKIIUI OT Pa3IUIHBIX (DAKTOPOB.

[lepBuuHBII CHUHTE3 OpPraHUYECKHUX BeEmIECTB B KieTke. DoTocuHTEs.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo2o yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHoBas (a3el. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTE3a. Brnmsuue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUITUPYIOIINE OAKTEPHH, KelIe300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYyaUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBI. Orarbl HYHEPTEeTHYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [NHKOIW3 — OECKUCIOPOAHOE pacHICINICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B IIporieccax  OMoOJOrHYecKOro  okucieHus. Llukimudeckue  peaxium.
OxucnurensHoe (dochopunupoBanue. Ouepeus memMoOpanno2o 2paoueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTna
a’poOHOro myTHh oOOMEHa BEIIECTB Iepe]] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

Ioptpersr: [Ix. [Ipuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuist u  cxembl: «DoTocHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay, «CtpoeHue hepMeHTa», « XEMOCHUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBIICHUS TIOCTOSHHBIX M BPEMEHHBIX MUKPOIIPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaqTUTHUUYECKOW AKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJOPOIA B PACTUTEIIBLHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALNUSA M peajn3alusa e€é B KJIeTKe

Peakuuu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakIusax MaTpUYHOTO CHHTe3a. Peanmuzaius HaciiencTBEeHHOW WHQoOpMammu.
I'enetnueckuil Koa, ero cBorcrBa. TpaHckpunius — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTb, AHTUNAPAJUIEIBLHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou kiemxke.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomupoBanue amuHOkucior. Poib
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U SYKApUOT. Perymnsuus akTUBHOCTH I'€HOB y Ipokapuot. ['unoresa
onepoHa (®. XKakob, XK. Mano). MonrexynsapHvie mexanHuzmvl IKCHPeCcCuu 2eHo8
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
OOMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HM U OOJUTaTHBIC TAPa3UTHI.
CtpoeHne TPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamunas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycubsie 3aboneBanusi dYenoBeka, JKMBOTHbBIX, pacteHuil. CIIN/,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocuvyeckux oOauuvix. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocodvl docmasKu
JIeKapcme.

JdemoHncTpanuun

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

Tabmuiel U cxembl: «buocuHTe3 Ocnka», «l'€HETMYECKHH KOI»,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Knerounslii uumkn, ero mepuonabl u perynsauus. Marepdaza m MuTO3.
OcobOeHHOCTH TPOIIeCCOB, MpOTeKaromuX B uHTepdase. [lonroroBka KieTku K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) MEPUO bl MHTEP(DA3BI.

Marpuunsiii cuare3 JIHK — permukanus. [Ipunnuner permkanuu JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAIIIEIBbHOCTD.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n
TeaoMepasa. XPOMOCOMHBINM HA0Op KIETKM — KapUOTHUI. JIUMIOWAHBIA U
raruiouaHbld  Habopel XpomMocoM. ['omosiornuHble XpoMocoMbl. [losioBble
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHues3. buosornueckoe 3HaueHue
MHTO3a.

Perynsauust MUTOTHYECKOTO 1UKIIA KIETKU. [IporpamMmmupyemasi kiaetouHas
rudesnp — arnomnTo3.

Krnerounoe sipo, XxpoMocoMbl, (pyHKIIMOHANbHAs T€HOMUKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenusn u eubeau kiemox. «l{ugposas
KllemKay — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTtpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpomnpenapatbl: «MuWTo3 B
KJIETKaX KOpEIKa JTyKay.

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKpOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKIETOYHBbIE TPHUOBI, OJHOKIETOYHBIC
BOJOPOCIH, ApyTrre NpoTUcThl. KojloHnanbHbIe OpraHu3MBbl.

B3anMocBs3p 4yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. ['omeocras.

Tkanm pacrenuii. Tumbpl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTiofioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacIIOIOKEHHS TKaHEN B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblld U BHYTpeHHUH ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrmokeHne  OpraHu3MoB. JIBHJKEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PpECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTECHUM:
TPONU3Mbl M HACTUU. JIBUIKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJOBEKA:
MbIeuHas cucrema. Peduiekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIOrO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOJIIOCTHOE
U BHYTPHUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUOIEBAPUTENBRHOrO  TpakTa.  lIumieBapuTenbHBIE  KEJIE3BI.
[InmeBapurenbHas cucTemMa 4eaoBeKa.



JIlpixanue opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KiIeTku. KoxxkHoe apixanue. JlpixaTenpbHas
noBepxHocTh. JKabGepHoe u n€royHoe pAbixaHue. J[pIxaHue MMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MeXaHu3Mm
BEHTWISILIMU JIETKUX Yy NTUIl U MIICKONUTAIOUX. Perynsauust JbIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHast cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOpaimieHus. DBOIIOLMOHHbBIC
YCJIOXHEHUSI CTPOEHHUSI KPOBEHOCHOW CHCTEMBbI ITO3BOHOYHBIX >KUBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
#KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opranbl BblaeneHud. DuiabTpanus,
CeKpelusi W OOpaTHOE BCachlBAHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJiesicHHsl. CBsI3b TOJIOCTHM TeJla C KPOBEHOCHOM U BBIACIUTEIBHOU
cucremMaMu. BblfieeHne y TO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. [louku.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3anmTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M IMHUCTHI MPOCTEUIIUX. 3aIUTa y MHOTOKIETOYHBIX PACTCHHI.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot OosiesHell. IMMmyHHas cucteMa yenoBeka. KiaeTouHsiil u
T'yMOpaJIbHbIH UMMYHHUTET. BpokIEHHBIN U MPUOOPETEHHBIN criennpuyIecKuii
UMMYHUTET. Teopusi KIOHAIbHO-CeJeKTUBHOTO nMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

PazmpaxxumocTte W perymsauus |y OpraHusMoB. Paszapaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBbIE BelIECTBA U UX 3HAYCHHUE.

HepBuasi cucrema u pednekTopHasl peryisius y >XUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHEIbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KHBOTHBIX.
Pednexc u pediiekropHast gyra. be3yciioBHbIC B YCIOBHBIE Pe(ICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3pl H>HOOKPUHHOM CUCTEMBI W WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3p HEpPBHOW W JHIOKPUHHOUW cucTeM. [ umotanamo-rumnodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabnuier u cxembl: «OIHOKIECTOYHBIE BOJOPOCTNY», «MHOTOKIETOYHBIC
Bojopociny, «baktepumny», «lIpocreitmney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe cCTpoeHue
HaceKOMbIX», « Tkanu pactenui», «KopHeBbie cucTeMbl», «CTpoeHHE CTEOISN»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHW KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrtema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBnas cucrema», «Koxa», «Mpimeunas  cucTtemay,
«BblienuTenbHas cucteMay, « HAOKPpUHHAST cucTemMa», «CTPOEHHUE MBIIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpO€HUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee cTpoeHue 10KAeBOro uepns», «HepBHas
cucreMa pwid», «HepBHas cuctema gsrymku», «HepBHas —cucrtema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MiekonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpEnapaThl OJJHOKJIETOYHBIX
OpraHU3MOB, MUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKLUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHM, repbapun
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpEMapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIUU OECMO3BOHOYHBIX KHBOTHBIX, CKEJIET 4YeIOBEKa,
o0opyAoBaHWe MJii JEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOIO MHUTaHUSA
pacTeHuil, paculeIUIeHHs] Kpaxmajia U OelIKOB Moj JAeiicTBUEM (EPMEHTOB,
o0opyAoBaHWe Il JEMOHCTpAIMU OIBITOB MO HW3MEPEHUIO KU3HEHHOU
€MKOCTH JETKUX, MEXaHU3Ma JIbIXaTeNbHBIX JBMXKCHHM, MOJIETH TOJIOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroioe (BKIII0OYasi BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUA,
dparMenTaiys, KJIOHUPOBAHHE.

[TonoBoe pazmHoxeHue. [lonoBbie KIETKH, WM rameThl. Meio3. Ctaauu
Mmenosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosmormnyeckuii
CMBICJI M€103a U MOJIOBOTO mpolecca. Melo3 U ero MECTO B dKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoaspiiieBoe pa3zButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHWME M pa3BUTHE IMOJOBBIX KiIeTOK. CrepMarorenes W
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBopeHrne W SMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2nasHvix npoodnem
ambpuonoeuu. Kouyenyus mopgoeenos u mooeru mopgoeeneza. Craguu
sMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jsarymku). JpobGnenue. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobIJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MJIICKOIMMTAIONIHX.
3apojpllieBble  JUCTKU (TacTpyisiuus). 3akiagka OpraHoB U TKaHEW U3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOEe BIMsSHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANIbHAS UHAYKIKS). 3aKIaJKa IIaHa CTPOEHHUS dKUBOTHOIO
KaKk pe3yibpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM TI'€HOB. BriusdHue Ha
AMOPHUOHATHFHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAOIIEH CPeIbI.

Poct u pasButue x)xuBoTHBIX. [locTomOpronaneHbiil niepuon. Ilpsmoe u
Henpsmoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM Yy OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JXMBOTHBIX. bHONOrHYeckoe 3HA4YE€HHE NPSIMOTO U HEMPSIMOTO
pa3BUTHUSA, UX paclpoCTpaHEHUEe B npupoie. Tumbl pocta )KUBOTHBIX. DAKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
Y CMEPTh KaK OMOJIOTMYECKHUE MPOLECCHI.

Pasmuoxenue u passutue pacrenuil. 'ameroputr u cnopodut. Meiio3 B
KU3HEHHOM [HKJIe pacteHuid. OOpa3zoBaHue cCrIop B Mpolecce Meio3sa.
l'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoB. J[BOifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHMU.

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnoynoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJIEHBI»,
«PazmMHOXkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameTroreHes,
«CTpoeHue SAUIEKIETKH U crepMaro3onaay, « OCHOBHBIE CTAIMM OHTOT€HE3a»,
«IIpssmoe m Hemnpsmoe pasButue», «Pa3BuTue ManWckoro xyka», «PasButue
capanun», «Pa3Buthe nsArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN 1LHUKI MOPCKOM KamycTbl», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass paGora «l3ydyeHue CTpOEHHUS MOJIOBBIX KIIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIECHHE MPU3HAKOB CXOJACTBAa 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Komnbriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJIJIEbHBIE T'€HBI, aJbTEPHATUBHBIC NPU3HAKU, JOMHHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TEHETUKH: THOPUAOIOTUYECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnutel u cxembl: «MeToabl TeHETHKNY», «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYECCKUX
HCCIIETIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaenss — 3aKOH
eauHooOpa3usi rUOpUIOB TMepBOro mnokoJyieHus. [IpaBuwio JTOMHUHUpPOBAHUS.
Bropoii 3akoH MeHaensa — 3akOH paclieruieHus npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHusl. [ Mmore3a 4yucToThl ramer.

AHanmzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclienoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUU.
JNuruOpuaHoe ckpemuBanue. Tperudd 3akoH MeHmenss — 3aKoH

HE3aBUCMMOIO  HACJIEIOBaHWs  NOpPU3HAKOB.  lluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacIEJOBAHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH.

I'enetuka nosa. XpoOMOCOMHBIN MEXAHU3M ONPENEICHUS NT0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpomocoM. HacnemoBaHue mpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTponuss — MHOKECTBEHHOE
nerictBue reHa. MHOXKECTBEHHBINM aienau3M. B3aunMmojaelncTBue HeallleJIbHBIX
reHoB. KommiiementapHocts. Onucras. [lonmumepusi.

['eHeTMUECKHIT KOHTPOJIb Pa3BUTHSL PACTCHUMU, )KUBOTHBIX M YEIIOBEKA, a
TaKXe (PU3HOJOTHUECKUX MPOILIECCOB, MOBEJACHUS U KOTHUTUBHBIX (YHKIIUH.
I'eHeTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHU3MBI B3aMMOJICHCTBHS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdeckue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuuer n cxembl: «llepBblii U BTOpOI 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanmm3upyloumiee — ckpemuBaHuey, — «Henomnoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka mnoma», «Kapuorun uenoBeka», «Kapuotum apo30(uiib,
«Kapunotun nrTump», «MHOXKECTBEHHBIM —aienu3Mm», «B3aumopencTue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALMH CLEIJICHHOT0 HACJIeIOBaHUs IIPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHwe pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu GopmMupoBaHUU (EHOTHIIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Poib cpensl B (hOpMUpOBAHHUH
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuaumonnsiii psng u BapuauuonHas kpupasi (B. Horanncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TEHOTHIIMYECKOM M3MEHYHMBOCTH: KOMOWHATHBHA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIJaHUH TeHETHYSCKOr0 Pa3HO00pa3us B IpeIesiax OJTHOTO BUA.

MyTanroHHas M3MEHYMBOCTh. BHbl MyTamui: reéHHbIE, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W WHIAYUMPOBAHHBIC MyTaluu. SnepHbie U
nuTorIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTaluid. MyTareHsl 1 UX BIUMSHUE HA OPTraHU3MBL.



3aKOHOMEPHOCTH MYTAallMOHHOTO MpOLEcCa. 3aKOH TOMOJIOTMYECKUX PSAOB B
HacneacTBeHHou namMeHunBocty (H.M. BaBuioB). BuesnepHast "3aMeHUMBOCTh U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

IToptpertsl: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumplt u  cxembl: «Buabsl usMeHuuBOCTHY», «MoaudukanroHHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3abojeBaHUsT  4YelloBeKay, «Buabl
MYyTaL».

O6opynoBaHue: )KUBbIE U TepOAPHBIC HK3EMILISIPHl KOMHATHBIX PaCTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUIAMH U3MEHUUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(GUKAIITMOHHON HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jnpo3odwibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eneTnka 4esioBeka

KapuoTtun yenoseka. MexayHapoiHas mporpaMMa HMCCJIEA0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIN3HEIIOBBIN, UTOT€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HE THYECKU . CoBpeMeHHOE  ONpeAeJeHUEe  T'€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[MI1P-ananu3a. HacneacTtBennsle 3abojeBaHuWs  4eloBeka. [‘eHHbIE W

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOIOKCHHOCTBIO. 3HadyeHHUE MG,Z[I/IHI/IHCKOﬁ I'CHCTUKHU B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JI€BaHMI YEJIOBEKA. MCI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC. CTBOIOBBIC KJICTKH. [Tonstue

«TEHETUYECKOTO Tpy3a». OITHYECKHE AaCMeKThl HCCIEeNIOBaHUNW B 00JacTu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKAa K
¢uznueckoMy M XMMHUYECKOMY  3arpsi3HEHHUIO  OKpYXKAloIIell  Cpenbl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K aTOJIOTHSIM.

JdeMoHCTpamuu

Tabmump! 1 cxembl: «KapruoTur denoBekay, «MeToIbl N3yUYeHHS TEHETUKHU
qenoBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkamusi U celeKuus. 3apoKJICHHE CEJEKUUH W JOMECTUKALMU.
VYuyenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. POoJp celekunu B CO31aHUN COPTOB PACTEHUM U IOPOJ
#&uBOTHbIX. CopT, mNOpojaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIJ0B B
HaciaeAacTBeHHOM wm3MeHumBocth H. WM. BaBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Metoasl cenekuMOHHOW palboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
WHIWBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbiTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OICHKU
(deHoTuUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHbIl YW XHUMHWYECKMH MYyTareHe3 KakK HWCTOYHUK MYTalud Yy



KyJbTYpHBIX (hOpM OpraHu3MoB. Vcmonb30BaHHE T€HOMHOTO PElaKTUPOBAHUS
1 MeToa0B pekomOuHaHTHBIX JIHK 115 mosyyeHus ucxogHOro matepuania ajis
CEJIEKIIMH.

[Tonyuenue MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
bnuskopoacTBeHHOE — CKpelMBaHue, WM uHOpuaAMHT. HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero nmpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuaunzanus. [lpeononenue Gecrionus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHUSI CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue W U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHUL, NePed08bliX udel U NepCneKmMuGHbIX MeXHON0UU.

JdemoHcTpanumn

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. /I. Kapneuyenko, II. 11
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumelr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOPUAM3ALIUSIY,
«MyTtarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTEHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypcusi «OCHOBHbIE METOABI M JOCTHKEHUS CEJEKUUH PACTEHUN W
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OMoTexXHONOTHA: XJIeOOMeYeHne, TMOAyuYeHUEe KHUCIOMOJOYHBIX TPOAYKTOB,
BUHOAENHE. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMUYECKHUX
TexHojorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€JEHAINPABICHHOIO U3MEHEHUS
U KOHCTPYUMPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHUu3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETUUECKUE
My TH.

Knerounas nnxxenepus. MeTonsl KyJbTypbl KJIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIAM3AIMS W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJUKTIOHATIbHBIX  aHmumen 6 meduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posieHus, Kyibmusuposanus u
MUKDOKAOHANbHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi W Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€éHa U
koHcTpyupoBanue  pexomOuHanTHbix  JHK.  Cozdanue  mpamnceennwix



opecanHu3mos. JIOCTMKEHUS W IEepCIEKTUBBI XPOMOCOMHOW H T'€HHOWU
MHXEHEPHUH. DKOJIOTMUYECKUE U ITUYECKHE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTaOOJIOMHBIA aHaIU3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMa YeJIOBeKa I OLICHKU COCTOSIHUS €ro 340poBbs. lMcnosnb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepust s
pa3paboTKu (yHIaMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJOTUH, CO3JaHus
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbI0 00ecrieueHns] KOMOMHUPOBAHHOM
3amuThl 0T Bo30ynureneit OPBU, yctanoBieHHE MOJNEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-cogepkamux  BUpYCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Mcmonb30BaHHE ~ MUKPOOPraHU3MOB B
OPOMBILIJIEHHOM  NPOU3BOACTBE», «KierouHas wuHxkeHepus», «l'eHHas
UHKEHEPUSD.

JlaboparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOITOYHOKHUCIBIX IPOLYKTOB.

IKckypeusi «bHOTEXHONOTUs — BaKHEWINAs MPOU3BOJIUTENBHAS CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkxaenue U pa3BuTHEe 3BOJILNMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonmonHas teopuss Y. JapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHuA3Ma. JKU3Hb 1 Hay4yHas JaedaresbHoCcTh Y. JlapBuHa.

JBuwxymue cwibl 9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOXEHUS OPraHU3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommooruu (CTD). HelirpanbHas
Teopusi dBomtonud. COBpEMEHHas HBOJIIOIMOHHAS Ouosiorusi. 3HadYeHHE
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, Y. Hapsun, C. C. UetBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmuuer n cxembl: «Cuctema sxuBoil mpupoasl (mo K. Jlunuero)y,
«JlectHunia xwuBBIX cymiectB (mo Jlamapky)», «Mexanusm GopMHpPOBaAHUSA
MPUCTIOCOOJICHN y pacTeHui W >KUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapumpyta nyremectsus Y. Jlapsuna», «Haxonkm Y. [dapBunay», «Dopmsl
O6oprOBI 32  cymectBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJIbTypHBIX (GopM KamycTbl», «llopoabl AgomamiHuUX XKUBOTHBIX», «(Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
JBIKYIIUX CHJI 3BOJIOLNNY», «OCHOBHBIE TMOJOKEHUSI CUHTETUYECKOW Teopuu
ABOJIOLIMI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsiuus kak »3ieMeHTapHas eauHuna »3Bojouuu. CoOBpEeMEHHbIE
METOJ[bl OIIEHKH TE€HETHYECKOro pa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHM.



N3menenne reHodOHAA MOMYISUMUM KaK dJEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTudyeckoro pasHoBecus Jx. Xapnau, B. BalinOepra.

DOneMeHTapHble (PaKTOPbI (ABMKYIIUE CHUJIBI) 3BOMIOUUUA. MyTanmOHHbIN
npouecc. KomOuHaTuBHas u3MEHYMBOCTh. [Jlpeil) reHoB — ciydaiiHble
HEHANpABJIICHHBIE W3MEHEHMsI 4YacTOT ajieled B mnonmysinusax. Oddekr
ocHoBatensl. Ippexm Oymouinounozo zcopaviuka. CHUdNCEHUE 2eHemU4ecKo2o
pasnoobpasus: npudunsl u cireocmsusi. Ilpossnenue sghghexma opetigpa 2enos 6
oonbwiux u  maneix nonyaayusax. Murpauun. M3onsuus  nomyJsLMAnA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoayKTUBHAS).

EctecTBeHHBI1 0TOOp — Hampapisiomui (aktop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTaOWIM3UPYIOIIUNA, pa3pbIBAIOIINAN
(nu3pynTuBHbI). [lonoBoil 0T60p. BO3HUKHOBEHNE U 3BOMIOIUS COIMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3HukHOBEHHE  TIPUCMIOCOOJICHUH Yy  OpraHu3MoB.  ApomMopdo3bl H
U0 anTaIuu. [Tpumepsr MPUCIIOCOOICHU I y OpraHU3MOB:
mopdornornyeckue, (¢GU3MOIOTUYECKHUE, OMOXUMHUYECKHE, TOBEJICHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJONMHU. M3omsuust — kitoueBor ¢gakrtop BugooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMUYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp »BomMOIIMOHHON OWOJNOTHMM B pa3palOTKE Hay4YHBIX METOOB
coxpaHeHus: 6nopa3zHo0Opa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
uX Xo3sieB. MexaHuzMbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEH.

JdeMoHCcTpamuun

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

Tabmumer 1 cxembl: «MyTalMoHHasT HU3MEHYMBOCThY», «llomynsmuonHas
CTpyKTypa Buma», «Cxema TIposBICHHS 3aKkoHa Xapau—BaiinOepray,
«/IBMKyIllMEe CHUJIBI HBONIOLMHNY, «DKOJOTMYECKas W30JSLMS MOMYISIUN
ceBaHCKOH (hopenm», «I'eorpaduyeckast N30JALIMS JTUCTBEHHHUIBI CHOMPCKON 1
JUCTBEHHULbI 1aypcKoi», «llomynsMoOHHbIE BOJIHBI YMCIEHHOCTH XUIIHHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopay, «Dopmbl GopbOBI 3a
cyliecTBoBaHuey», «MHaycTpuanbHbld MenaHu3M», <« KUBBIE HCKOIIaeMBbIE»,
«ITokpoBuTEnbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonmornueckue  agantanmum»,  «lIpucmnocoOIeHHOCTh
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKN,
«Ctpyktypa BHma B mpuponue»,  «CmocoObl  BHI000pa30BaHUS»,
«["eorpaduyeckoe BUJI000pa30BaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYeCcKOe BU000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUiI»,
«KamnycTHO-peieUHbId THOPUI.

O6opynoBanue: TepOapuy pacTeHHM, KOJUICKIIMM HACEKOMBIX, dydena
NTULl U 3BEpel C MpUMEpPAMHU PaA3JIMYHBIX MPUCHOCOOIEHUHN, dyyena NTULl U
3BEpeil pa3HbIX BUJIOB, TepOapuu pacTeHUN OJU3KUX BUJIIOB, 0OPA30BaBLIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pa6ora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€H OJHOTO
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS 1IEJIECO00PA3ZHOCTDY.

JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meroapl u3yde€HHsST MAKpPOABOJIOLMU. [lalIeOHTOIOTHYECKHE METObI
u3ydeHus: sBoirouuu. Ilepexognsie (oOpMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus 3Bosonuu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bunbi-
SHAEMUKHU U PEJIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(OJOTUYECKUE  METObI
U3YYEHUs DBOJIIOLUMH. ['€HETMUYECKHE MEXAHU3MBbl JBOJIIOIMHA OHTOrEHE3a U
NOSIBJIEHNS DBOJIOIMOHHBIX HOBLIECTB. [ OMOJIOTMYHBIE W AHAJOTMYHBIC
opranbl. PyauMeHTapHble Oopranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  SBOJIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIOre€HETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.
Tabmuuel U CXEMBbI: «DuUIOreHeTUYECKU  psAx  JIOHIaan»,

«Apxeonrtepukcy, «3Bepo3yobie siepb», «Creromedansi», «PuHnoduUThH,
«CemeHHBIE MaNOpPOTHUKWY», «buoreorpaguueckue 30HBI 3eminy, «/lpeid
KOHTHHEHTOBY», «Penuktb», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHUS
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W AHAJIOTUYHBIE OPraHbD),
«PynumeHTel», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHl  dYeloBEKa W
muMnan3e», «['JIaBHble HampaBlIeHUs 3BOJONHNY, «OO0IIHe 3aKOHOMEPHOCTU
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHATIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3sBuTHe )KU3HN HA 3emJie

Hayunble rumote3pl mpoucXokAeHUsi *KU3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHayuHble — TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeannonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HH U €€
onpoBepxkenue omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. ITlacrtepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  3Tambl  HeOpraHu4yeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XUMUUYECKass HSBOJIONMS. AOWOTCHHBIM CHUHTE3
opraHuyeckux BellecTB W3 Heopranudeckux. OmbiT C. Mumnepa u I'. HOpu.
O6pazoBanune noauMmepoB u3 MoHomepoB. KoanepBathas rumoresa A. .
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a . Mémnepa. Pubo3umbr (T. YUek) u rumoreza «vupa PHK» V.
['unGepra. ®opmupoBanrne MeMOpaH M BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopus 3emnu u Metonpl €€ u3ydeHus. Vckomaemble OpraHU4eCcKUe
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIIOTHAs
reoXpoHoJIOTHs. ['e0XpOHOIOrUYecKas 1IKaia: 30HbI, 3pbl, IEPUOIbI, FSTTOXH.



HauvanpHble 3Tambl opraHuyeckor 3BOMIOLMU. llosBIeHHEe U 3BOMIOLUA
MEPBBIX KIETOK. DBOMIONMS MeTa0omn3Ma. BoO3HUKHOBEHHNE NIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuoOThl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHoT (cumOuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl SBOJIOIUHU BBICIINX pacTeHUuid. OCHOBHBIE apoMOP(O3BbI
pacreHuii. Bpixox pacreHuin Ha cymy. [losiBiieHue CIIOpOBBIX pacTeHUM WU
3aBoeBaHMe uMHU cymu. CemeHHble pacTeHus. [IponMcxoxaeHHe IBETKOBBIX
pacTeHU.

OcCHOBHBIE ATAllbl YBOJIFOIMUA KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
TunoB. IlepBbie XOpAoBble KUBOTHbIE. JKU3HHL B BOJE. BOJIOIUS
no3BoHOUHbIX. [Ipoucxoxzaenne ampubuit u pentuiuid. [Ipoucxoxnenue
MJIEKONUTAOMUX u nTull. [lpuHnun kiaroueBoro apomopdosza. OcBoeHue
0ECI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
najeo3oM, Me3030M, KaihHo3oi. OOmas xapakTepucTuka KiIuMara u
reoJyiornueckux mpoueccoB. [losiBneHne M paciBeT xapaKTEpPHbIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPAHUSI — HKOJIOTHYECKHE KPHU3UCHI TTpouuioro. [IpuduHel
U CJEACTBHUS MACCOBBIX BbIMUpaHUU. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [Ipo6iaema coxpanenus OnopasHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIuUIbI KIaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Pean, JI. Cnamnannanu, JI. ITactep, M. 1. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxemsl: «Cxema onbiTa @. Penn», «Cxema onbita JI. TlacTepa
0 U3YYEHUIO CaMO3apoXIeHus Xu3Hu», «Cxema ombita C. Mwmiepa, I
HOpu», «3T1anbl HEOPraHMYECKON HBOTIOLNNY, «['€OXpPOHOIOTHYECKas IIKAIa,
«HauvanpHbple dTambl oOpraHuyeckod HsBomoruuy, «Cxema oOpa3oBaHuA
yKapuoT myTéM cumOuoreHesa», «Cucrema >XKUBOM Tpupoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOJIOpociny, «MHOrOKJIETOUHbIE BoOAOpoCHnW», «Mxu», «llamopoTHUKWY,
«lonocemenHbie pacTeHus», «Opranbl IBETKOBBIX pacTeHuin», «Cxema
pPa3BHUTHs JKUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreitmue,
«KumeunonosnoctHeie», «llnockue uepBu», «YUneHuctoHorue», «PbIObI»,
«3emHoBOSIHBIeY», «lIpecmbikaromuecs», «llTumpy, «MIIEKOMUTAIOLIIAEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHe XU3HU B IPOTEPO30MCKOU
ape», «Pa3zBuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
Me3030HCKOl 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUDPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJAXHBIC MpenapaTrsbl JKUBOTHBIX, PAKOBUHBI MOJUIKOCKOB,
KOJUICKLIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyeja NTUL H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH
OPraHN4YECKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OIBITOB
Mumiepa—tOpu 1o  U3y4eHMI0O a0MOTEHHOIO CHHTE3a  OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMocheper.

JlabopaTopHas padora «l3yueHrne u onmMcaHue HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «lI3yuenne ocoOEHHOCTEH CTpOEHUs paCTEHUMU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OCOOEHHOCTEM  CTPOEHHS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTpOnonorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEICTABICHUIN O MMPOUCXOKICHUH YEIOBEKA. Penurno3neie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

CxoxncTBo uyenoBeka ¢ IKMBOTHbIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMHU: CPaBHHUTEJIBHO-
Mopdororuyeckue, AMOPUOJIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBefeHyeckre. OTIMYMS 4YelOBEKa OT JKUBOTHBIX. IIpsAMoxoxkzaeHue u
KOMIUJIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuwibl  (dakTopel) — aHTPOINOreHe3a:  OMOJOTUYECKHE,
couuanbHblie. COOTHOIIEHHE OMOJOTUYECKMX M COLMAJIbHBIX (PAKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIE cTaguu aHTpornoreHesza. PanHue yenoBexooOpa3Hbie 00€3bsIHbI
(IpOKOHCYJIBI) M paHHHE TOHTUABl — OOIIME TPEIKH YeTOBEKOOOPa3HbIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE TNpelKH jtofed. Yemosek
yMENbIid, MEpPBblE M3TOTOBJIEHUS OpyAHi Tpyna. UenoBek NpAMOXOASIIUN H
NepBbI BBIXOA JroJel 3a mpenensl Adpuku. YemoBek renenbOeprckuii —
oOluit MpeAoK HeaHAEepTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3syMHOTro. YenoBek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEM XOJIOAHOIO KinMara. YenoBek pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTnka v majaeoreHOMHKA.

DBOJIOLKS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSALIMSIX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmyisiiuoHHbIEe BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT OCHOBATENIS» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckne pachkl. [loHstue o pace. bosplime pacel: €BpOINECOUIHAS
(eBpasmiickasi), aBCTpaJO-HErpPOUJIHAS  (PKBATOpUAIbHAs), MOHIOJIOWHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl YeloBEeKa MO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh  pacu3Ma.
[TprcniocOOIEHHOCTh YeNOBeKa K pPa3HbIM YCIOBUSAM OKpPYXKAIOIIEH Cpebl.
Bnusinue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEITOBEKA.

MexauciuIuIMHapHbie  METONbl B (U3MYECKOor  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTHUs
YeJI0BEUECKUX MOoNyJsinuid. bruoconuanbHbie UCCae0BaHUS PUPOIbI YETIOBEKA.
HccnenoBanne KO3BOMOUNUKA OMOJOTUYECKOTO U COLMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, A. S. Poruackuit, M. M. I'epacumos.

Tabmuubl W cxeMmbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBeka», «YenoBekooOpasHbie 00€3bsiHb», «CKEJIeT uenoBeKa M CKeJeT
muMIan3e», «PyaIuMeHTsl U aTaBU3MBbI», «JIBHXKYyIIME CHIIBI aHTPOIOTEHE3ay,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKa», «ABCTPATIONUTEK», «YEIOBEK yMEIbIii»,
«Henosek mnpsaMoxonsumuin», «JleHucoBckuii yenmoBek» «Heannepranbipiy,
«KpomanboHuibl», «IIpenku yenoBeka», «ITamnbl BOJIOIUMU YeIoBeKay, «Pachl
YeJI0BEKay.

O6GopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeaMEeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuu (dororpadum) KapTUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TPOUCXOXKJICHHS 4YEJIOBEKa,
doTorpadu HaXOMAOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YeliOBeKa M ueperna MIMMIaH3e, MOJEIh KUCTH 4YeJIOBEKa U
KHCTH IIMUMIIaH3€, MOJICJIM TOpCca MPEAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue oCOOECHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKa, CBSI3AHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckass padora «l3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxzieHre W pasBuTHE dKojoruu B Tpyaax A. I'ymGonbara, K. @.
Pynwe, H. A. CeBepuona, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazaensl u
3a/1a4u 3K0JIoTHH. CBS3b DKOJIOTUHU C IPYTUMH HAyKaMHU.

Mertoasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IpUPOJHbIE W JlabopatopHble. MoaenupoBaHue B JKOJIOTUUA. MOHUTOPUHT
OKPY>KaroIeH Cpeibl: TOKAIBHBIN, pETHOHATBHBIN U TJI00QIBHBIM.

3HaueHUE OKOJIOTMYECKMX 3HAHUM I  4YeJIOBeKa. KOJOTHYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eloBedecTBa ¢ Npupoaoil. PopMupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpamuun

[Toptpersi: A. I'ym6ombar, K. ®@. Pynbe, H. A. CeBepiios, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl sxonorun», «Metoasl skonoruny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHass  paGora  «/3yueHne  METOJOB  DKOJOTMYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okonoruyeckue  (HakToppl U 3aKOHOMEPHOCTH  HMX  JCHCTBHS.
Kiaccudpukarnuys skomoruueckux (GakTopoB: aOHOTHYECKHE, OHOTHYECKHE,
anTponorennsie. O01IMe 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmuaumyma (K. Iopenrens, 0. Jlubux). TorepaHTHOCTS.
DOBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuil ¢akrop. [lerictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHHUl W >KMBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
DoTONEePUOaU3M.

Temneparypa kak skonormdeckuii (axtop. [leiicTBue Temmeparypbl Ha
opranu3msbl. [loMKunoTepMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuit (paxtop. IlpucmocoOneHus pacteHui K
MoJI/Iep KaHui0 BoHOTO Oananca. Kiaccudukaius pacTeHHid M0 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOUTaHUsT OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YyIIIHAS, TOUBEHHAs,
IyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



OCOOCHHOCTU cpell OoOuTaHusi OpraHu3MoB. [IpucrocoOyeHus: OpraHu3MoB K
KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOUHBIE U
rofinuHbie puT™Mbl. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (dopme.
Kusnennoie QoOpMbI pacTEHUM: JEPEBBS, KYCTApHUKH, KYCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI >KHUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTH CTPOEHUs M 00pasa
KU3ZHHU.

buotnyeckue  Qakropsl. Buuabl < OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XWIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm,
Koomepalus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIECOHUUECTRO).
Herpoduueckue B3aumopeicTBus (tonuueckue, dhopudeckue, hadbpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJIA CYIIECTBOBaHUS OPTaHU3MOB B
cpene obutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOYEHUS.

JdemoHcTpanumn

Tabmumpl 1 cxeMmbl: «Okosorudeckue (akrtopel», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE  TPYMIbl  KUBOTHBIX TIO  OTHOIICHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «X0JIOTHOKPOBHBIE YKUBOTHBICY,
«Du3noI0ornUecKue aaanTaiui KUBOTHBIXY», «Cpenbl OOUTaHUs OPraHU3MOBY,
«buonornueckue puTMbB», «Ku3HeHHBIE (OPMBI pacTeHui», «Ku3HEHHbBIE
(bOpMBI KUBOTHBIX», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCcTeMa
XBOWHOrO Jeca», «lenn mnutaHus», «XumHudectBoy, «llapasutuzmy»,
«Konkypenuusy, «Cumonosy», «KommeHcanuzm.

OobopynoBanue: repbapun pacTeHU M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PAa3IUYHBIX JKOJIOTMYECKUX (HAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHEIIOONBBIE U
TEHEBBIHOCIMBBIE ~ KOMHATHBIE  pacTeHus, repOapum W KOJJIEKIUHU
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesna NTHUIl U
3Bepel, repOapuu pacTeHHWH, OTHOCAMIUXCSA K TUrpoduTaMm, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOHUTAIOIINX B PA3HBIX Cpellax, repOapuy U KOJJIEKIIMA PACTEHUN U KUBOTHBIX,
o0JagaroNMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN
KU3HU, TepOapuu U KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
GbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIUX B PA3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbIsiBiIecHHE PHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbIsiBiaeHHE TPHUCIIOCOOIICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MONMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepUCTUKH  nomyisiuuu.  [lomynsiuust — kak
Oumostormueckas cucrema. Poinbs HEOJHOPOTHOCTH cpeibl, (hr3nIecKuX 6apbepoB
U OCOOEHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pACTHAs M MOJIOBAsl CTPYKTYpa, POXKAAEMOCThb, MPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIHSI.



OKkosloruyeckass ~ CTpykrypa  monyysanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JlmHamuka Nnomnyinsauuu U e€ peryaauusd. buotuyeckuil noTeHnual
nonyysanuu.  MogaenupoBaHue JAMHaAMUKU - nomynsuud.  KpuBble  pocta
YUCIEHHOCTH mnomnyisauuu. Kpuble BpDKMBaHMS. Perynsuus YuCIEHHOCTH
NOMyJSAUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOTMYECKHE CTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 3komoruueckor Humie Buaa. Mecroobutanue. MuoromepHas
Mozenb dKkojorudeckor Humu Jx .M. XarumHcona. Pasmepsl 3KOJIOrMYecKon
Huu. [loTeHnnanbpHas U peanu3oBaHHAS HULIN.

Bun xak cucrema nomynsnmii. Apeansl BUAOB. BUIBI U MX KU3HEHHBIE
CTpaTErnH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEAEHUS W MUIpPalMil >KUBOTHBIX. buosormyeckue
MHBA3UU YY>KEPOJIHBIX BUAOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuupl W cXxeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKU TOMYJISILIHI,
«IIpocTpaHcTBEHHass CTpPyKTypa mnonyiusuun», «Bo3pacTHele mnmpaMuabl
nonyanuny», «CKOPOCTh 3aCENeHUs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb skosornueckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CeMsH pacTeHH K
PacCeNCHUIO».

Tema 9. Jkos0orust co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsizu MexIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIIMOHAIBHbBIE
OJIOKM OpraHU3MOB B HKOCHUCTEME: MPOJYILEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTruueckue OJIOKHU
skocucteM. [louBbl M wibl B 3KOcucTeMax. KpyroBopoT BeEIIECTB M IOTOK
SHEPI'UM B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTenu JKOocUCTeMbl. buomacca W IPOIYKIHUS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBieHHbie 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIOIE€HHbIE BO3JIECUCTBUA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBI. JKOcUcmembl 03Ep U peK. IKOCUCmeMbl Mopeli
U oKkeanog. Ikocucmemvl myHOp, J1eco8, Cmenel, nyCmbolHb.

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznmuuuns
MEKly aHTPOIION€HHBIMU U IIPUPOJIHBIMHA SKOCUCTEMAMHM.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
¢nopa u ¢Payna. Cunantponuzauus ropojackoil ¢aynsl. buonmormueckoe u
X034iCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICCTBUI
OpraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6udos-
30Uhuramopos (Knouesvix 8u0os) 6 Gyukyuonuposanuu 3kocucmem. llepenoc
DHEPIMM W BEIIECTB MEXKIY CMEKHBIMM DKOCHCTEMaMHU. Y CTOMYUBOCTH
OpraHW3MOB, TMONYJSIUUA M JKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CYOOp2aHUBZMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20
6030eticmausi. MeTonoI0oTusl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIMOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuuer u  cxembl: «CTpykTypa  OuoleHo3a», «JKocucreMa
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO Jecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B 0JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoJoTHYeCcKas MUpaMuaa YUCe», «IKOJIOrHIecKas mupamuga O0uomMacchl»,
«JKoyoruueckas nupamuna sHeprun», «OOpazoBanue Oomotay, «llepBuyHas
cykueccusi», «BoccraHoBieHue Jseca mocie moxapa», «IKOCUCTeMa 03epay,
«ArponieHo3», «KpyroBopoTr BelIeCTB MU TOTOK DJHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6opynoBaHue: repbapuu PpacTeHHM, KOJUICKIIMM HACEKOMBIX, dYyuesa
NTUIl U 3Bepel, repoapuul KyJIbTYPHBIX U JIUKOPACTYIIUX PACTCHUMN, aKBApUyM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHasi pa6ora «/3ydeHue pazHooOpa3us MEJIKUX IMMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «IKCKypcHsi B THUIWYHBIA OuoreoneHo3 (B 1yOpasy,
Oepe3HsK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas 00ojiouka 3eMJid, II€ CYIIECTBYET WIIU
CylllecTBOBaja >Xu3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o ouochepe. Obmactu Ouocdepsr u eé
cocTaB. JKuBoe BemiecTBo 6nocdepsl v ero (yHKIUH.

3aKkoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdeps
KaKk TJI00albHOM JKOocHcTeMbl. JlMHAMHUUYecKoe paBHOBecHMe B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onansHOCTh Ouochepsnl. [lonstue o Omome. OCHOBHBIE OMOMBI CYIIIHU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M LIUPOKOJUCTBEHHBIE Ji€ca, CTEMH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BBICOKOTOpbs. KimMar, pacTuTenbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS SKHBBIX CHCTEM, OIIEHKA HX PECYpPCHOTO
MOTEHIHAaNa U OMoCPEepHBIX PYHKITUH.

JdemoHcTpanuun

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxemsr: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoae»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymny, «KnnMmatnueckue
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECH,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbIHSY,
«Tponmueckuit necy.

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek u oKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3JECHCTBUE HA PACTUTENBHBIM M KUBOTHBIM MHUD.
OxpaHa pacTUTENHHOTO U >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHbBIE MPUHIUIBI YCTOWYUBOTO PA3BUTHUS YETOBEYECTBA U MPUPOJIBIL.
PanonansHO€  MPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOJIOTUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Uca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPUHIa Pa3BUTHSA OINACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyusaroujue
docmyn K uugopmayuu no COCMOSHUIO OMOENbHbIX BUO08 U IKOCUCHEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMocdepbl», «3arps3HeHue
ruapocdepsl», «3arpsizHeHne MouBbDy, «l[lapHukoBbIl 3(dexT», «Ocobo
OXpaHsAEeMbIe IPUPOIHBIE TEPPUTOPUN», «MOETN yIPaBIIEMOIO MUPAY.
O6opynoBanue: gororpadun OXpaHseMbIX pacTeHUIl M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTUHU BBIICNIEHBI CIIEAYIONINE COCTABIAIONIME: OCO3HAHNE 00YyYaroIUMuUCs
POCCUNCKOM TPa)KJaHCKOM HUIASCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomueayuyu K OOYy4YEeHHUIO
OUMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOKIECHUN TMYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENHHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPHUCYIIMMH CHCTEME OHOJIOTMYECKOro 00pa3oBaHUs, Haiuyue
npasoCco3HaHusi KOJOTUYECKON KYIbTYpPbl, CHOCOOHOCMU Ccmasums 1EId WU
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUHCKMMH  COILIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3WLHMK JIMYHOCTH, NMATPUOTHU3MA M YBAXKEHHUS K 3aKOHY U IPaBOMOPSIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHS, O€pEKHOIO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Npupoae U OKPYKarOIIEH cpelie.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUSI y4deOHoro mpeamera «buomorus»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTP M CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBbHOCTH B IIPOLIECCE
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

c(hOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIHMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHIMOTHCHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COLMAJIbHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABAaTEJIbHBIX W MCCIEIOBATEIbCKUX 337a4, YBaXUTEJIBHOIO
OTHOIIEHHUSI K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTb K TYMAHUTapHOM U BOJIOHTEPCKOU ACATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunoii, roproctu 3a CBOM Kpad, cBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IIPOIIJIOE ¥ HACTOSLIEE MHOTOHAIMOHAIBHOIO Hapoaa Poccuu;

[IECHHOCTHOE OTHOILICHUWE K TMPUPOJHOMY HACICAUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKHMX YUEHBIX B CTAHOBJEHUE U
pa3BuTHe OHMOJOTUM, TTOHUMAHUS 3HA4YCHUs OWOJOTMM B TMO3HAHWU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIECHHOCTEW pOCCUICKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

OCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYas ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOLICCTBEHHBIX OTHOLICHHII

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISITh KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusuveckoro BocnuTaHusi, GOpMUPOBAHMS KYJbTYPbI 310POBbS H
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATHH M OT/AbIXA, peryisipHas Qundeckas
aKTUBHOCTB), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpaBWJ WHIUMBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIMSAX, YIPOXKAIOMUX 3J0POBBI0 WM KU3HU
JIIO/ICH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATHUS  BPEAHBIX  IMPUBBIUEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypEeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTHMYECKOW M COLMAIbHOU
HAaINpPaBJIECHHOCTH, CIIOCOOHOCTD UHUIIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJILHO BBIMIOJIHATH TAKYIO JAEATEIbHOCTD;



UHTEpPEC K pa3auuHbIM cdepaMm npodhecCHuoOHAIbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

FOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMI0O U CcaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMNbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKH HMX BO3MOXKHBIX TOCIEICTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHHUS TpPU pEHIeHUU TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKAIOIICH
OPUPOJHON Cpejie, YMEHUE NMPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS NIPEANTPUHUMAEMBIX JEUCTBUHN U TIPEIOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATEJIBHOW, KOMMYHUKAaTUBHON M COLMAJIbHOMN
OpakTUKE, TOTOBHOCTM K Yy4YacTHIO B IPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha JTHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MMOJHMKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe crnenu@uKu OUOJIOTMM KaK HAyKH, OCO3HaHHUS €€ pOoJu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
Ipe/iCTaBlIeHUsT 00 OKPY>KArOIIeM MHUPE KaK O €IMHCTBE IMPUPOJIbI, YETIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXpaHEHHUsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MpPOOJIEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKUX MPoOIeM
u obecnieyeHHs] TMepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK
COCTaBHOM  4acTu (GYHKIMOHATBHOW  TPaAaMOTHOCTH oOyyarommxcs,
dbopMUpyeMoi Ipu U3y4YeHUU OHMOJIOTHH;

MMOHMMAHHE  CYIIHOCTHU  METOJIOB  MO3HAHWS, HUCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpPA U MPOUCXOIAUIUX B HEM
M3MEHEHUI, YMEHHUE J1eJaTh 0OOCHOBAHHBIE 3AaKJIIOUYEHHSI Ha OCHOBE HAyYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIECHHOCTH HAaY4YHOU JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCTh HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOICHAYyYHbIC
MOHATHUS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHEe, H3MEpEeHHe,
AKCTIEPUMEHT u Tpyrue); YHUBEPCAIIbHbIE y4ueOHbIC TEeUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OO0ECIEeUNBAIOINE
¢dopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4JarIuXcs; CHOCOOHOCTh OOYYAIOIIUXCS  MCIIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWSA W  YHUBEpPCAJbHbBIC
yueOHbI€ IEUCTBUS B MO3HABATEIHHOM U COIUATBHON MPAKTUKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT cQopMUpOBaHBI IO3HABATEIbHbBIE
YHUBEPCAJIbHbIE Y4YeOHBbIC JCHCTBUS, KOMMYHHMKATHBHBIE YHUBEpPCAIbHBIC
yueOHBbIC JIEUCTBHS, PETYIATHBHBICE YHHUBEpCalbHbIE Yy4ueOHBbIC JIEHWCTBHS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIIECHHs), pPacKphIBATh
CMBICIT OHOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE NPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

ONpeNeNaATh LEeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH pE3yJIbTaThl JEATEIBHOCTH C IOCTaBICHHBIMU
LETISIMU;

UCTIOJIb30BaTh OWOJOTHYECKHE TOHATHS JUIsi OOBsCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCyX IeHUsA (MHIYKTHBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B paccCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBbHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaAIN3a UMEIOIIU XCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aWMOICHCTBHS,

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOUCKY METOJOB PEIICHUS MPAKTHICCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIMATBHBIX IPOSKTOB;

dbopMHupOBaT,  HAy4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAYYHOUH
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh NPUYUHHO-CIEJACTBEHHBIE CBA3M M aKTyalIM3WpOBaTh 3ajauy,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHWBATh HMX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTh
KU3ZHEEATEITHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPOpMaAIuu (TEKCTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTH M HEMPOTUBOPEUNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl 1 MPUMEHSITh PA3JIUIHBIE METOBI ITPU TTIOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATH KYJbTYpy AaKTHBHOTO  HCIOJb30BAHMS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa Hpu pabdoTte ¢
Oouonornyeckoil uHpoOpMalMel: NPUMEHSATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJIBI, (hOpMYJibl, a0OpeBHATYpYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHue 3amaBaThb BONPOCHI, BBICKA3blBaTh CYXKJIEHUS OTHOCUTEIHHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7jauu, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpEJICTBA OOIIEHWS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MJIUKTHBIX CUTYaIHi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM pabOThl MpU  peUIeHHMH OHOJOTMYECKOW IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIIOBBIX dopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JECUCTBUSA IO €€ JNOCTHMIKCHHUIO: COCTABIIAThH IUIAH JCHUCTBHM,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajarartb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C MO3UIUH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBeEPCAIbHBIMHU PeryJsTHBHBIMHU NeHCTBUSIMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAX MO OTHOLIECHUIO K )KUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IJIAH pEIIeHHs NpoOJeMbl € Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OLEHWBATh PUCKM M CBOEBPEMEHHO MPUHUMAThH PEHICHHUS MO0 X
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M apryMEHTBHl IPYrMX IIPH aHAJIU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHUSI COJAEpPKaHUA Y4eOHOro mpeaMera
«buonoruss» Ha yriayOoJ€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha ObOecredeHue
npopuiabHOrOo  00ydeHHs oOydaromuxcs Owomormu. OHH  BKIIFOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eHCTBUN
M0 OCBOGHHUIO, HWHTEPHpPETallM ¥ NpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTEIHHOCTU TIO MOTYYEHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX, a TaKXKe B pEATbHBIX JKU3HCHHBIX CHUTyalusax. lIpeaMerHbie
PE3yNbTATHI IPEICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs y4deOHOTO mpemmera «buomorus» B
10 knacce nOIKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUM O MECT€ W pOJH OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TPHUPOJBI ¥  PEHIEHWH TPOOJIEeM  PpalrOHATHHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKAX € 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEMOW OWOJOTHMYECKMX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONNE OMOJIOTUYECKUE TEPMUHBI M TOHATHS (KW3Hb, KIIETKA,



OpraHu3M, MeTabOJu3M, TOMEOCTa3, CaMOPETyJslHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounas Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacinencTBeHHocTu T. Moprana), yuenus (H. 1. BaBuiioBa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYJIbTYPHBIX  PpacTeHHWi), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MIEPBOTO MOKOJICHUS, PACIHICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HaciemoBanus I. Menzaensa, TrOMOJOIMYECKUX pPsAIOB B
HacJeJICTBCHHOMU U3MCHYHMBOCTHU H. n. Baswuiona), MPUHLIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMHU METOJIaMH HAyYHOI'O MO3HAHUS, MCIOJb3yeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUIX JKUBBIX OOBEKTOB (OMHcCaHWEe, HU3MEpEHHue,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, >KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM OpraHoB  pacTEHHU, KUBOTHBIX, YyeJloBeKa, MIPOIIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEHUM, >KUBOTHBIX WU
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BEIIeCTB (MeTabou3M),
IpeBpaIieHus YHEPTUM, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a, raMeTroreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

yYMEHHE YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY OpraHOMJAMU KIETKH U HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHW W MX (DYHKIMSIMH, MEXKIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U YEJIOBEKa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIIeCTB, JTalmamMd KIETOYHOTO LHMKJIA M SKHU3HEHHBIX IHKIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
dbeHoTumnom u paxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISITH OTIIMYUTENIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUIsI JIOKAa3aTeNbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIII;

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W IPOTHO3bI HA OCHOBAaHUU IMOJTYYEHHBIX
pPE3yIbTATOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIC M MPAKTUYECKHE pabOThI, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, (HOPMYIUPYS IENb HCCIEIOBAHMS, aHAIM3UPOBATH IMOIYYCHHBIC
pe3yAbTaThl U JeNaTh BEIBOBI,

YMEHHE y4acTBOBaTh B yUEOHO-UCCIIEIOBATEILCKON paboTe Mo OUOJIOTHH,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATH TOJYYCHHBIE  PE3yJbTaThl HA  YUYCHUYECKUX
KOH(EpeHIHsX;

yMEHUE OIICHUBATh ITUYECKUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
objmactu  OMOJIOTMM U MEOUUMUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



OIUIOJIOTBOPEHUE, HAITPABICHHOE U3MEHEHUE F€HOMA U CO3JJaHHE TPAHCTE€HHBIX
OpraHU3MOB);

YMEHHE OCYILECTBIIATh OCO3HAHHBIM BBHIOOp OyAylel mpodeccuoHaIbHOM
JIeSITeIbHOCTH B oOmactm  OWOJNOTMH,  MCOUIMHEBI, OHOTEXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO034MCTBA, MUIEBON MPOMBINLICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBIEHHbII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpoAoKEHUE OUOJIOrHYecCKOro o0pa3oBaHuUs
B OpraHu3alMsIX CPpeAHEro Npo(ecCHOHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mnpenmera «buonorus» B
11 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOALI U PEHICHUHU DKOJIOTHYECKHUX
npo0JieM 4YeloBEeYEeCTBA, a TakKe€ B PELIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHM, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupo/ie, oOIIeCTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJCTh CHUCTEMOMN OHOJIOTMYECKUX 3HAHHWHM, KOTOpas BKIIOYAET
OTpeNieSieHns] W TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTHYECKUX
TEPMUHOB M TOHATUH (BUI, dKOocHCcTeMa, Ouocdepa), OMOJIOTHIECKUE TECOPHUH
(aBomrorimonHas teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsl DBOJIIOLUMN),
yuerusi (A. H. CemeproBa — o MmyTsAX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYECKOro paBHOBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxonacrsa K. M. bapa), npaBmia (MUHUMYyMa
1O. JIubuxa, sKonOruuecKkoil mupaMuIbl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MUpPa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEAOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHCaHMe, U3MEpPeHHe, HaOJIoJIeHue, SKCIIEPUMEHT), crocobamu
BBISIBJICHUS U OLICHKU aHTPOMOTEHHBIX U3MEHEHUHN B MIPUPOJIE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOIIETo, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIONUU Ha TeHO(POH]
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUS
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBA3M MEXKIY MPOLECCAMHU 3BOJIIOIUU,
JOBIKYIIUMU CUJIAMU aHTPOTNIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHBIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pa3HBIX CHUCTEMATUYECKUX TPYI, B3aUMOCBS3M OpPraHU3MOB U  CpPEbl
oOWTaHWsA, E€IWHCTBA YEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATH HPUYUHHO-
CIIEJICTBEHHBIC CBS3M MEXAY HCCIEAYEMBIMH OMOJOTMYECKUMHU MPOILECCaMU U
SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpPaTOPHBIM 000PY0BAHUEM;

YMCHHE BBIJBUTAaTh THIOTE3bI, IMPOBEPATh HX IKCIECPUMEHTATHBHBIMU
cpeactBamu, (HOpMyIHUPYsS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yMEHHUE y4acTBOBATh B YUEOHO-HMCCIIEIOBATEILCKON paboTe 1Mo OUOI0THH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOJAUMON Ha 0a3e MIKOIBHBIX HayYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE pE3ylbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YENOBEYECKMX pac, O NpPUUYMHAX, TMOCIEICTBUSAX U CIocobax
NpeoTBpalleHNs TTI00aTbHBIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oyayried npodeccroHatbHOM
ACSATENIPHOCTH B 00NMacTM OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEHMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBINIJICHHOCTH,  yIUIYONATh  TO3HABATENbHBIA  WHTEpPEC,
HaNpaBJICHHBIH Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIONICH mpodeccun U
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumenoBauue KoJsmyecTBo 4yacoB
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoThI padoThI
1 buonorus xak Hayka 1 0 bubnuoreka [IOK
9 ’KuBEIE CHCTEMBI U X 5 0 Bu6morexa L{OK
W3yYCHUE
3 Brosornsa xineTkn 2 0.5 bu6moreka [IOK
X
4 M eckad 10 1 Bu6miorexa [JOK
OpraHu3aIus KJICTKA
Crpoenue
5 TPOCHHE H pyHKLUHH 8 2 bu6moreka [IOK
KJIETKH
OOMEH BeEIIECTB U
6 MpeBpaIeHue YHEPTUU 9 1 bubnuorexa [JOK
B KJICTKE
HacnencrBennas
7 nHpopManus u 9 05 bu6mmoreka [IOK
peanu3anus e€ B KJICTKE
K -
8 HSHCHHBIH U 6 1 bu6mmoreka [JOK
KJICTKH
Crpoenue u GyHKIUH
9 17 1.5 bubmuoreka [JOK
OpraHU3MOB
10 PasmHOXeHUE U 8 1.5 bu6mmoreka [JOK




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05 BuGmiorexa LIOK
U3MEHYUBOCTH
OpPraHU3MOB
o | e, | L | memoanox
13 igi?:{?;;if;;m 6 1 bu6moteka [IOK
14 I'eneTnka denoBeka 3 05 bu6moreka [IOK
15 Cenekiusi opraHu3MOB 1 bubnuorexa [JOK
buoTexHonorus u
16 CUHTETHYECKAS 4 0 bu6moreka [IOK
OounostoTHs
17 PezepBHoe Bpemst 1 0 bu6moreka [IOK
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apok/IeHue U pa3BUTHE
ABOJTIOITUOHHBIX
MpPEJICTaBJICHUI B
ounosioruu

bu6mmorteka [IOK

MukposBontonus u eé
pe3yIbTaThl

14

bu6mmoreka [IOK

MakponsBoitonus u eé
pe3yibTaThl

bu6moreka [IOK

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

bu6moreka [IOK

[Ipoucxoxnenue
YyeJIoBeKa —
AHTPOTIOTCHE3

10

bu6mmoreka [IOK

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYKarolen
cpenou

0.5

bubmuoreka [JOK

OpranusMsl 1 cpenia

1.5

bu6mmoreka [JOK




oouTanus
6]

8 KoJIoTHA ? HAOB | 9 05 bubmuoreka [JOK
OIS
OKOI0THS COOOIIECTB.

9 DKOJIOTUYECKHE 12 05 bubmuorexa [JOK
CUCTEMBI
b — 1700

10 mocgepa — robanbras 6 0 bu6mmorteka [IOK
JKOCHUCTEMA
q

11 CITOBCK M 6 0 Bu6miorexa [JOK
OKpY’KaroIas cpejia

12 PesepBHOE Bpems 8 0 bubnuoreka [JOK

OBIIEE KOJIMYECTBO
102 7.5

YACOB II10 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue

padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa U KaK 4acCTb
COBPEMEHHOTO OO0ITeCTBA

bu6moreka [IOK

JKuBrlie cucTteMbl U UX
CBOMCTBA

bu6moreka [IOK

YpoBHEBas opraHuzanus
KUBBIX CHCTEM

bu6moreka [IOK

Hctopus OTKpBITHS U
W3YYEHHUS KIICTKU.
Knerounas teopus

bu6mmoreka [IOK

MeTo1b1 MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabota
«3yueHne MeTo10B
KJIETOYHOU OmoJioruu
(xpomatorpadus,
anektpodopes,
middepeHnnanbHoe
uentpudyruposanue, [TL[P)»

0.5

bubmuoreka [JOK




XUMHUYECKUN COCTaB KJIETKHU

bubmnoreka [IOK

MuHepanbHbl€ BellecTBa
KJIETKHU, UX OMOJIOrH4ecKast
poJIb

bu6mmoreka [{OK

Oprannueckue BEIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin

0.5

bu6moreka [IOK

CpoiicTBa, KjIaccupUKaIus 1
byHKIIMN OETKOB

bu6moreka [IOK

10

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

bu6moreka [IOK

11

Opranuueckue BelecTBa
KJIETKA — JIAMHAIBI

bu6mmoreka [IOK

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

bu6moreka [IOK

13

Crpoenue u ¢pynkuuu ATO.
Jipyrue
HYKJI€03UATpUdoCchaThl
(HT®)

bu6mmoreka [JOK




14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

bu6mmoreka [IOK

15

Meronas! CTpYKTYpHOI
Oouonorun

bu6morteka [IOK

16

Turel KIETOK.
[IpoxapuoTnueckas KieTka

bu6moreka [IOK

17

Crpoenne syKapruOoTHYECKOU
KieTku. [IpakTnaeckas
paborta «/3y4yeHue CBONCTB
KJIETOYHOU MeMOpaHbI»

0.5

bu6moreka [IOK

18

[ToBepxHOCTHBIN anmapat
KIIETKU

bu6moreka [IOK

19

OnHomeMOpaHHbBIE
OpPTraHOUIBI KJICTKH.
[IpakTudeckas padbota
«M3yueHue TBHKEHUS
LATOILIa3MEI B
PaCTHTEIBHBIX KIETKAX)

0.5

bu6mmoreka [IOK

20

[TomyaBTOHOMHBIE
OpraHOM/IbI KIJICTKU:
MUTOXOHJIPUH, TIACTU/IBL.
JIaGoparopHas paboTa
«HccnenoBanue miuazmMosmn3a
U JICTUIa3MOJIN3a B

0.5

bubmuoreka [JOK




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

bu6mmoreka [IOK

22

Crpoenue u GyHKINH S1pa

bu6mmoreka [{OK

23

CpaBHHTENbHAS
XapaKTEePUCTHKA KJIETOK
sykapuoTt. JlabopaTtopHast
pabota «3ydyeHue cTpoeHus
KIIETOK Pa3JIMYHBIX
OpraHU3MOB»

0.5

bu6morteka [IOK

24

AccuMuisuus u
JTUCCUMITSAIINS — JIBE
CTOPOHBI META00TU3MA.
Tumsl 0OMeHa BEIEeCTB.
JlaGopaTtopHnas pabota
«3yueHue KaTaauTHUYECKON
aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJasbl)»

bu6mmoreka [IOK

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOTO
MeTaboau3ma.
JlaGopaTopHas pabota
«H3yuenne
(hepMEeHTaTUBHOTO
pacIernyeH s epoKCHaa
BOJIOPO/JIa B PACTUTENBHBIX U

0.5

bubnuoreka [JOK




ZKHUBOTHBIX KJICTKaxX»

26

Benku-akTuBaTopel U OENKH-
WHTHOUTOPEI

bu6mmoreka [IOK

27

ABTOTpO(HBIN THIT 0OOMEHA
BEIIIECTB

bu6mmoreka [{OK

28

doTocuntes

bu6morteka [IOK

29

Xemocunres. JlaboparopHas
paborta «CpaBHEHHE
mporieccoB (OTOCHHTE3A U
XEMOCHHTE3a)

0.5

bu6moreka [IOK

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenust.
JlaGopaTtopHnast pabota
«CpaBHEHHE MPOIIECCOB
OpO>KEHUSI U ABIXaHUS»

bu6moreka [IOK

31

ABpOOHBIE OPraHU3MBI.
Dranbl SHEPreTHIECKOro
oOMmeHa

bu6mmoreka [IOK

32

DHeprus MeMOpaHHOTO
rpaIu€HTa POTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

bubmuoreka [JOK

33

Peakuuu MAaTpU4HOI'O
CHHTC3a

bu6mmoreka [JOK

34

Tpanckpunuusa —
MaTpuuHblii cuaTe3 PHK

bu6mmoreka [JOK




35

Tpancnsauus u e€ srarbl

bub6mmoreka [IOK

36

KonnpoBanue aMMHOKHCIIOT.
Poub pubocom B GuocunTE3e
Oenka

bu6mmoreka [{OK

37

Opranuzanys reoma y
MPOKApUOT U FYKapHOT

bu6morteka [IOK

38

MonekynsipHble MEXaHU3MBbI
IKCIIPECCUU TEHOB Y
3yKapuoT

bu6mmoreka [IOK

39

Bupycsl — HekneTouHble
(bOpMBI JKU3HH U
00JMraTHBIE Mapa3UThI.
[IpakTuueckas padota
«Co3znaHue MoJiesu BUpycay

0.5

bu6moreka [IOK

40

Bupychsie 3a06oeBanms
4eJ0BeKa, )KUBOTHBIX,
pacTeHui

bu6moreka [IOK

41

Hanorexnomnoruu B
OUOJIOTHU U METULINHE

bu6mmoreka [IOK

42

JKU3HEHHBIN UK KIETKA

bubmuoreka [JOK

43

Marpuunslii cuntes JJTHK

bubmuoreka [JOK

44

Xpomocomsl. JlaboparopHas
pabota «3yuenue
XpPOMOCOM Ha IF'OTOBBIX
MHKpOIIpenapaTax»

0.5

bu6mmoreka [JOK

45

HGHGHI/IC KJICTKHU — MHUTO3

bu6mmoreka [JOK




Tunsl kietok. Kapuokunes u
uuToKuHe3. JlabopaTopHast
pabora «Habmonenune

46 05 bu6mmoreka [{OK
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIka Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»
47 Perymsiiust >ku3HEHHOTO 0 BuGmiorexa [IOK
[UKJIA KJIETOK
48 Opranmu3M Kak eIMHOE 11eJI0e 0 bubnuorexa [JOK
TxaHu pacTeHnN.
49 JlabopaTopHas pa(vSOTa 0.5 BuGmorexa LIOK
«M3yueHue TkaHeu
pacTeHui»
TkaHU KUBOTHBIX U
50 YeJIoBeKa. Ha6opaTopHaﬂu 0.5 BuGmorexa LIOK
pabora «3yyeHue TkaHen
YKUBOTHBIX»
Opranbl. CUCTEMBI OPraHOB.
51 JlaGopaTopHas pabota 0.5 BuGmorexa LIOK
«M3ydeHne opraHoB
IIBETKOBOTO PACTCHU
52 Ornopa Tena opraHu3MoB bubmuoreka [JOK
53 JIBI>KEHHE OPraHU3MOB bubnuoreka [JOK
54 [Iuranue oprann3zMoB bubmuoreka [JOK
55 [TuTaHue MO3BOHOYHBIX 0 BuGmmorexa [OK

JKHUBOTHBIX.




IInmeBapurenbHas cucreMa

9eloBeKa

56 JIpIxaHue opraHu3MoB 1 bubnuorexa [JOK

57 JIpIXaHHUEe MO3BOHOYHBIX 0 BuGmiorexa LIOK
KUBOTHBIX U YEIIOBEKA
T

58 PaHCIIOPT BELIECTB Y 0 bubmmrorexa LJOK
OpPraHU3MOB
KposenocHas cucrema

59 MO3BOHOYHBIX )KUBOTHBIX U 0 bubnuorexa [JOK
JeloBeKa

60 Brienenue y opranu3mMoB bubnmoreka [JOK

61 3ammTa y oOpraHu3MOB bubnuorexa [JOK
nu

62 MMYHHa cHeTeMa 0 bu6moreka [IOK
YeloBeKa
P

63 A3APBIHMOCTD H 0 bu6mmoreka [IOK
pErynsuus y OpraHu3MoB
['ymopanbHas perymsuus u

64 SHIOKPUHHAS CUCTEMA 0 bu6mmoreka [IOK
YKUBOTHBIX U YeJIOBEKa
O

65 OPMBI Pa3MHOKCHHUSI 0 BuGmorexa [OK
OpraHu3MOB

66 [TonoBoe pa3zMHOXKEHHE bubnuoreka [JOK

67 Meiio3 bu6mmoreka [JOK

68 I'amerorenes. OOpa3oBaHue 0.5 BuGmmorexa [1OK

" PAa3BUTHC TTOJIOBBIX KJICTOK.




JIaboparopHas pabota
«M3ydeHne crpoeHus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTaxj»

69

I/IH[[I/IBI/IIIyaJII)HOG Pa3sBUTHUC
OpraHu3MoOB — OHTOI'CHE3

bu6morteka [IOK

70

3akyajKa OpraHoB U TKaHEH
M3 3apOAbIIICBBLIX JIUCTKOB

bu6moreka [IOK

71

Poctn Pa3BHUTUC )KUBOTHBIX.
JlabopaTtopHnast pabota
«BrIssBeHME IIPHU3HAKOB
CXOJICTBA 3apO/blIIEH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

bu6moreka [IOK

72

Pa3zmHoXeHue u pa3BuTHe
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIINX
pacTeHui»

0.5

bu6moreka [IOK

73

HcTopust cTaHOBJIEHUS U
pa3BUTHS FEHETUKU KaK
HayKu

bu6mmoreka [IOK

74

OCHOBHBIE IOHATHS U
CHMBOJIBI TEHETUKH.
JIaGoparopHas paboTa
«Jlpo3oduina kak 00bEKT
TeHETUYECKUX

0.5

bu6mmoreka [JOK




HUCCIIEJOBAHUN»

75

3aKOHOMEPHOCTH
HaCJIeIOBaHUS MPU3HAKOB.
MonorubpunHoe
CKpELLMBaHHUE.
[IpakTnueckas pabota
"N3yueHue pe3yapTaToB
MOHOTHOPUHOTO
CKpeILMBaHUs y 1po30duisl"

0.5

bu6morteka [IOK

76

[MuTomornueckre OCHOBBI
MOHOTHOPHUHOTO
CKpEITUBaHUS

bu6moreka [IOK

77

AHanuzupyroiiee
ckpemuBanne. Henosnnoe
JOMHHHUPOBaHHE

bu6moreka [IOK

78

JlurnOpuHOE CKpeIBaHUE.
[IpakTudeckas padota
«M3y4yeHne pe3ysbTaToB
JUTHOPHUTHOTO CKPEITUBAHUS
y Ap030(HIIBI

0.5

bu6mmoreka [IOK

79

LuTonornyeckue 0CHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

bubmuoreka [JOK

80

CHGHJ’ICHHOC HaCJICJOBAaHUC
IIPpHU3HAKOB

bubmuoreka [JOK

81

XpOMOCOMHaSI TCOpHUA
HaCJICACTBCHHOCTHU

bu6mmoreka [JOK




82

T'eneTuka mona

bubmnoreka [IOK

83

T'eroTnn Kak 1ejgocTHAas
cucreMa

bu6mmoreka [IOK

84

['eHeTnueckuii KOHTPOJIb
pa3BUTHS PACTCHU,
JKUBOTHBIX U YEJIOBEKa

bu6mmoreka [IOK

85

N3MeHYnBOCTH TPU3HAKOB.
Bunnr n3MeHuUuBOCTH

bu6morteka [IOK

86

MoaudukanrnoHHast
N3MEHYHBOCTH

bu6moreka [IOK

87

BapraunonHslii psa u
BapHUaIlMOHHAS KPUBas.
JlaGopaTtopHnast pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN

MO (UKAITHOHHO M
n3menunBocTu. [loctpoenue
BapHUAIIMOHHOTO psJa U
BapHallMOHHOW KPUBON»

0.5

bu6moreka [IOK

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTD

bubmuoreka [JOK

89

MyrannonHas
U3MEHYHUBOCTb.
[IpakTnueckas pabota

0.5

bu6mmoreka [JOK




«MyTtammu y 1po3o¢uisl (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIecca.
OnUreHeTHKa U
SIMI'CHOMHKA

bu6morteka [IOK

91

I'eneTnka yemoBeKa.
[IpakTueckas pabora
«CocraBiienne 1 aHaJIm3
POAOCIOBHOMN

0.5

bu6moreka [IOK

92

MeTtoIpI METUITMHCKON
TeHETUKU

bu6moreka [IOK

93

3HayeHne METUITMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHMI
yeJioBeKa

bu6moreka [IOK

94

OcHOBHbBIE IOHATHUSA
cenekuuu. JlaboparopHas
paborta «M3yueHue copToB
KYJIBTYPHBIX PACTCHUI U
MOPOJ TOMAITHUX
KUBOTHBIX»

0.5

bubmuoreka [JOK

95

MeTtoabl CeneKIIMOHHOM
paboTsl. JlabopaTopHas

0.5

bubmuoreka [JOK




pabora «/3y4eHrne MeTo10B
CEJICKLIMU PAaCTCHUIN

96

JocTmkeHus ceJeKIuu
pacTeHUH U KUBOTHBIX.
[TpakTuyeckas pabora

«IIprBUBKa pacTeHHI»

bu6mmoreka [{OK

97

CoxpaHeHue, u3ydeHue u
UCTIOJIb30BAHNUE
TeHETHYECKUX PECYpPCOB

bu6morteka [IOK

98

buorexnonorusa xak HayKa U
OTpacJib MMPOU3BOJICTBA.
[IpakTnueckas pabora
«M3ydeHne 00BEKTOB
OMOTEXHOJIOT I

0.5

bu6moreka [IOK

99

OCHOBHBIE HaITPaBJICHUS
CHHTETHYECKOH OHOJIOTHHU

bu6moreka [IOK

100

XpOMOCOMHaﬂ " ICHHas
HWHIXCHEPUS

bu6mmoreka [IOK

101

Meaunmackue
OMOTEXHOJIOTUH

bu6moreka [IOK

102

PesepBHbIN ypOK.
[ToBTOpEHUE, 000OIICHNE,
cHUCTeMaTH3allys 3HaHUI

bubmuoreka [JOK

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

145




11 KJIACC

N KosmyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue 6 BATEABLHBIC
n Beero padoThI padoTsI HeyHeHI 0Opa30
pecypcsl
DBoJrolMoHHas Teopus Y.
1 1 0 0 bu6moreka [IOK
JlapBuHa
JIBrKyIye CHbl
2 SBOJTIONNH BUAOB 10 Y. 1 0 0 bu6moreka [IOK
JapBuny
Bbopn0ba 3a cymiectBoBaHue,
3 €CTECTBEHHBINA U 1 0 0 bu6moreka [IOK
HCKYCCTBEHHBIN 0TOOD
dopmupoBaHHe
4 CUHTETUYECKON TEOpUHU 1 0 0 bu6moreka [IOK
ABOJIIOLINH
OTansl 3BOTIOIMOHHOTO
5 Mpo1ecca: MUKPOIBOJIIOIHUS 1 0 0 bubnuorexa [JOK
Y MaKpOSBOJIIOIHS
[Monmynsauus —
6 dJIEMEHTapHas €AUHULIA 1 0 0 bu6mmoreka [JOK
ABOJIIOINH
3aKOH T€HETUYECKOTO
7 paBHoBecus Jlx. Xapau, B. 1 0 05 bu6mmoreka [JOK
Baiin6epra. JIaboparopHas




pabota «BrisiBneHuE
W3MEHUYHBOCTH Y 0COOCH
OJIHOTO BHJIA»

OneMeHTapHbIE (HAKTOPHI
IBOJIFOLIAN

bu6mmoreka [{OK

Dddext ocHoBaTEISI.
OddexT OyTHIIIOUHOTO
TOPJIBITITKA

bu6moreka [IOK

10

Murpauvu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

bu6moreka [IOK

11

EcrecTBennslit oTOOD —
HaIpaBJISIOMHN GaKTop
ABOJTIOIIUHT

bu6moreka [IOK

12

[TonoBoii oTOOP

bu6mmoreka [IOK

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTar
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«M3yuenue apomopdo30B u
UAMOAIaNTaluN Y
pacTeHUi U )KUBOTHBIX)

0.5

bubmuoreka [JOK

14

ITpumepsl
MPUCTIOCOOTICHUH Yy
OpraHU3MOB:

0.5

bu6mmoreka [JOK




MOp(hoJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHE.
JIaboparopHas paboTa
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAs
1IeTIECO00Pa3HOCTH

15

Bun, ero kpurepun n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
1o MOP(OJOTHYECKOMY
KPUTEPUIO»

0.5

bu6moreka [IOK

16

Crpykrypa Buaa

bu6moreka [IOK

17

Bunoob6pa3oBanue kak
pe3yabTaT
MHUKPO3BOJIIOLIUN

bu6mmoreka [JOK

18

CBi13p MHKPOSBOJOOUH U
SINICMHUOJIOI'NH

bu6mmoreka [IOK

19

Maxpo3BoroIus.
ITaneonToiornyeckue
METO/Ibl U3yUEHUS
SBOJTIOINHU

bubnuoreka [JOK

20

buoreorpaduueckue
METO/IbI U3yYECHUS

bu6mmoreka [JOK




9BOJIIOIINH

21

OMOpPHOTIOTUYECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHISCKHE METO,IBI
HU3YUCHUA 5BOJIIOINU

bu6mmoreka [IOK

22

MonekynspHo-
FeHETUUECKHE,
OMOXMMHYECKHE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOIUN

bu6mmoreka [IOK

23

OO6111e 3aKOHOMEPHOCTH
IBOJFOIUHT

bu6moreka [IOK

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
SBOJIIOLUU

bu6moreka [IOK

25

Hayunsbie runoressl
MIPOUCXOXKICHUS dKU3HU Ha
3emie

bu6mmoreka [IOK

26

JlonayuHbie
MIpe/ICTaBJICHHUS O
3apOKJICHUH KU3HU

bubmuoreka [JOK

27

OCHOBHBIC dTaIbl
HeopraHqucxoﬁ
9BOJIIOIINHA

bubnuoreka [JOK

28

I'unote3sl 3apOKACHUA
KHN3HH

bu6mmoreka [JOK




29

Ucropus 3emiin 1 MeToAbl
€€ U3y4eHHUsL.
JIaboparopHas paboTa
«M3ydeHne u onucaHue
HCKOIIA€MBbIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

0.5

bu6mmoreka [{OK

30

HaganpHbIe TaImsl
OPraHNU4eCcKOM FBOJIIOIUN

bu6moreka [IOK

31

OBOJIIOIMS DYKAPUOT

bu6moreka [IOK

32

OCHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIBHOTO
mupa. [Ipaktnueckas
pabora «3y4yeHue
0COOEHHOCTEHN CTPOCHUS
pacTeHui pa3HbIX
OTJICTIOB»

0.5

bu6moreka [IOK

33

OcHOBHBIE ATaIbI
SBOJIIOIINH KUBOTHOTO
Mupa

bu6mmoreka [IOK

34

OBOIOLUS )KUBOTHBIX.
IIpakTuyeckas padora
«M3yuenune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
AKHUBOTHBIX»

0.5

bubmuoreka [JOK

35

PasButue xu3au Ha 3emie
I10 5paM U Mnepruoaam

bu6mmoreka [JOK




36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

bu6mmoreka [IOK

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

bu6mmoreka [IOK

38

CoBpeMeHHas cuctema
OpPraHHYECKOTO MHpa

bu6moreka [IOK

39

OCHOBHEIE
CHCTEMATUYECKHE TPYIIIIBI
OpraHnu3MoB

bu6moreka [IOK

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

bu6moreka [IOK

41

Pa3BuTune npeacraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

bu6moreka [IOK

42

MecTo yenoBeka B CUCTEME
OpPraHMYECcKOTo MHpA.
JlaGopaTopHas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKelleTa
YeN0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)

0.5

bu6mmoreka [IOK

43

JBrokyuye cuiibl
aHTpOIIOTEHE3a

bubnuoreka [JOK

44

CooTHoOlIEHHE
OHMOJIOTUYECKUX U

bu6mmoreka [JOK




COLIMANBHBIX (PAKTOPOB B
aHTPOIOTeHE3e

OCHOBHBIE CTAINN

45 0 bubnuorexa [JOK
aHTPOTIOTeHe3a
ITaneoreneTuka u

46 0 bubnuotexa [JOK
ajJcoreHOMHUKaA
DBOJIONHS COBPEMEHHOTO

47 p 0 bu6morteka [IOK
YeIIoBeKa
UYenoseueckue pachl.
[IpakTrueckas padoTa

48 p p 05 Bu6miorexa IIOK
«M3yueHne 3K0I0THYECKUX
aJlarTalii YeI0BEKay
MexaucuuIInHapHbIe

49 p 0 bu6moreka [IOK
METO/IbI AHTPOTIOJIOTUH
3apoKAeHUE U Pa3BUTHE

50 0 bu6moreka [IOK
AKOJIOTUH
MeTop! SKOJIOTHH.
JlaGopaTopHas pabota

51 «M3ydeHne MeTo10B 05 bu6moreka [IOK
IKOJIOTHUYECKUX
HCCIICI0BaHUI
3HaYCHHE SKOJOTHUCCKHUX

52 N 0 bu6mmoreka [JOK
3HAHUH JJIs YeIOBEeKa

53 Okonornyeckue pakTopsl 0 bubnuoreka [IOK
AbGuoTtndeckue (HhakTopsl.

54 ¢ p 05 bu6mmoreka [JOK

CBeT KaK PKOJIOTHUYSCKUH




¢daxrop. JlabopaTopHas
pabota «BrisiBIeHUE
MIPUCTIOCOOICHUIA
OpraHru3MoOB K BJIMSHHIO
CBETa»

55

AOGuoTtudeckue (HakTopsl.
Temmneparypa kax
IKOJIOTUYECKUH (PaKTop.
JlabopaTtopHnast pabota
«Brp1siBIICHUE
MPUCTIOCOOTIEHUH
OpPraHWU3MOB K BIIUSHHUIO
TeMIIepaTypb»

0.5

bu6moreka [IOK

56

AOGuoTtndeckue (HakTopsl.
BraxxHoCTh Kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTopHas pabota
«AHaTOMHYECKHE
O0COOCHHOCTH PacTEHU U3
Pa3HbIX MECT OOUTAHUS

0.5

bu6mmoreka [IOK

57

Cpensl oOuTaHus
OpraHU3MOB

bubnuoreka [JOK

58

buonornueckue PUTMBI

bubnuoreka [JOK

59

XKuznenusie GopMel
OpraHU3MOB

bu6mmoreka [JOK

60

buotnueckue pakropsl

bu6mmoreka [JOK




61

3HaueHre OMOTHYECKUX
B3aMMOJICHCTBUH IS
CYIIIECTBOBAHMS
OpPraHU3MOB B cpejie
oOuTaHus

bu6mmoreka [IOK

62

OKOJIOTUYECKUE
XapaKTePUCTHKHU
TTOTYJISITTAH

bu6moreka [IOK

63

OcCHOBHBIE TTOKa3aTeIIN
HOHy.]'ISIHI/II/II YHUCJIEHHOCTD,
IJTIOTHOCTh, BO3pACTHAs U
MOJIOBasl CTPYKTypa

bu6moreka [IOK

64

OCHOBHBIC TTOKa3aTeIIN
TIOMYJISAIIAH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUN

bubmoreka [IOK

65

DKoJoru4eckas CTpykTypa
MOMYJISIIIUH

bu6moreka [IOK

66

JluHaMuKa TOMYJISIIUU U e€
perymsus

bu6moreka [IOK

67

Kpussie pocta
YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbKUBaHUS

bubnuoreka [JOK

68

DKoJoru4eckas HUIIa
Buja. JlabopaTopHas
pabota «IIpucnocobneHus

0.5

bu6mmoreka [JOK




CEMsIH paCTEeHUHN K
pacceneHuIo»

Bung xkak cucrema

69 N bubmuoreka [JOK
TTOTTYJISITTHHA
3aKOHOMEPHOCTH

70 MOBEJCHUS U MUTPALINil bubnuotexa [JOK
JKUBOTHBIX
Coo01118CTBO OPraHu3MoB

71 P Bubmorexa LIOK
— OHOIIEHO03
DKocHCTeMa KaK OTKPBITast

72 P Bubmorexa LIOK
cucTema
Kpyrosoport BemiecTs u

73 MMOTOK PHEPTUHU B bubnuorexa [JOK
KOCHCTEME
OcHOBHBIC TTOKa3aTEIN

74 bu6moreka [IOK
9KOCUCTEMBI

75 DKOJIOTHYECKHE TTUPAMUIBI bu6mmoreka [IOK
H3MeHeHUs cOOOIISCTB —

76 bu6moreka [IOK
CYKIIECCUU
[TpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03P H PEK.

77 p N p bu6mmoreka [JOK
DKOCHUCTEMBI MOpEH U
OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB, bu6mmoreka [JOK

CTeneH, MyCThIHb




79

AHTpOIIOT€HHbIE
9KOCHCTEMBbI

bu6mmoreka [{OK

80

YpO03KOCHCTEMEI.
[TpakTuyeckas pabora
«M3ydeHne u OnucaHue
ypOOIKOCHUCTEMBI

0.5

bu6mmoreka [{OK

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3anMMOJICHCTBUN
OpPraHW3MOB B 3KOCHCTEMaX

bu6morteka [IOK

82

MexaHn3MBI BO3JEHCTBUS
3arpsI3HEHUN Pa3HbIX TUIIOB
Ha CyOOpPTaHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

bu6moreka [IOK

83

buocdepa —
oOmIeruIaneTapHas
00oJ10uyka 3emMitn

bu6mmoreka [IOK

84

VYyenue B. U.
Bephuaznckoro o 6uocdepe

bubnuoreka [JOK

85

3aKOHOMEPHOCTH
cyliecTBOBaHUs Ouocdepsl

bubnuoreka [JOK

86

KpyroBopoTs! BeliecTs u
OMOTCOXMMHYECKHUE [TUKITBI

bu6mmoreka [JOK

87

30HaNBHOCTH OHOChEPHI.

bu6mmoreka [JOK




OcHOBHBIE OMOMBI CYIIIN

88

YcToitunBocTh OMochepsl

bu6mmoreka [IOK

89

DKOJIOTUYECKHUE KPU3HCHI U
UX TIPUYUHBI

bu6mmoreka [{OK

90

Bo3nelicTBue uenoBeka Ha
ounochepy

bu6moreka [IOK

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTEIBHBIN U
YKUBOTHBIN MU

bu6moreka [IOK

92

OxpaHa npupoipt

bu6moreka [IOK

93

OcCHOBHbBIE TPUHLIHUIIBI
YCTOWYHBOTO Pa3BUTHS
YeJI0BEYEeCTBA U MIPUPO/IBI

bu6moreka [IOK

94

PanmmonanpHoe
MIPUPOJIOTIONIL30BAHUE U
COXpaHEHHUE
OMOJIOTHYECKOI0
pasHooOpa3zus 3emin

bu6mmoreka [IOK

95

O000111eHIE IO TEME
«MUKpO3BOIIOLUSA U €€
pe3ynbTaThb»

bubnuoreka [JOK

96

O000111eHIE TTO TEME
«MaxkpodBOJIIOLIUA U €€
pE3yIbTaThD»

bu6mmoreka [JOK

97

O00011IeHIE IO TEME

bu6mmoreka [JOK




«IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIe»

O06o06mIeHue o Teme
98 «IIpoucxoxaenue 1 0 0 bubnuoteka [JOK
9eII0BEKa — aHTPOIIOTCHE3)»

O0006111eHNE TTO TEME
3 _
99 «IKOJIOTHA — HayKa O 1 0 0 bubnuoreka [JOK

B3aMMOOTHOIIICHUAX
OpraHusmMoB»

O06001menue mo Teme
100 «OpraHu3Msl U cpena 1 0 0 bubnmoreka [JOK
oOuTaHU

O00011IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U 1 0 0 bu6moreka [IOK
MOMYJISIA

O06001IeHne 110 TEME

102 «buocdepa — rinodanpHas 1 0 0 bu6mmoreka [IOK
SKOCHCTEMA
OBIIEE KOJIMYECTBO
102 0 7.5

YACOB II10 ITPOTPAMME







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

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI (
NporpamMmbl cpeaHero o0uero oopa3oBaHus

ChopMupoBaHHOCTH 3HAHHI O MECTE U POJIH OUOJIOTUU B CHCTEME ECTeC
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MHpA, B IIO3HAHUU °
KU3HEHHO BAXKHBIX COLIMAJIbHO-ITHUECKUX, IKOHOMHUYECKUX, IKOJIOTHY(
TaK)K€ B PEIIEHWH BOIPOCOB PALMOHAIBHOTO MPHUPOJIONOIH30BAHUS,
OTHOLIEHMS K PUPOJIE, OOLIECTBY, YETIOBEKY; O BKJIa/I€ POCCUNCKUX U 3a
pa3BuTHE OMOJIOTUN

Brnanenune cuctemoit 3HaHMH 00 OCHOBHBIX METOJaxX HAyYHOTO
OMOJIOTHYECKNX HCCIEAOBAHUAX >KUBBIX OOBEKTOB W IKOCHUCTEM (OMW
HaOIIOZICHNH ); CTOCOOAaMHU BBISIBIICHHS M OIEHKH aHTPOTIOTCHHBIX U3MEH!
YMeHne BBIJIBUTaTh THUIIOTE3BI, IPOBEPATH WX IKCIICPUMEHTATbHBIMU

HCCTIe0BaHUs, aHATTM3UPOBATH TIOJyUYE€HHBIE PE3YJIBTATHI U JeNIaTh BBIBO,
BrisiBieHrE 3aBUCHUMOCTH MEXTy UCCIEAYEMBIMUA BETUYMHAMU, OOBSICHC
dbopMyITHpOBaHUE BHIBOJIOB C UCIOJIH30BAHUEM HAYYHBIX TOHATHH, TEOPE

YMeHne BIaneTh CHCTEMOW OWOJOTHYECKMX 3HAaHHUH, KOTOpas
OUOJIOrYeCKHe TEPMHUHBI M MOHATUS (KU3Hb, KIJIETKA, TKaHb, OPraH, OpPraHr
ouorieHo3, ouocdepa; merabosu3M, TOMEOCTa3, KICTOYHBIA MMMYHHUTET,
JMCKPETHOCTD, CaMOper YIS, CaMOBOCIPOU3BE/ICHUE, HAaCIT
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

OuoJsornueckre Teopuu: kieroyHas Teopus T. IlIBanna, M. Ilnei
cenektuBHOro mMmmynurera Il. Dpmux, U.M. MeynukoBa, XpOMOCOMH:
Moprana, 3akoH 3apoapliueBoro cxoactsa K. bapa, sBontonnoHHas teo
TEOpHUs 3BOJIIOIUH, Teopus aHTponoreHesa Y. JlapBuHa; Teopusi Ouore
H.W. BaBuiioBa 0 1eHTpax MHOrooOpa3usi U MPOUCXOXKIEHUS KYIbT
Cesep1i0Ba 0 MyTSIX W HallpaBJEHUAX 3BoOLMH, yueHue B.W. BepHanck
3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEpPBOrO TMOKOJECHHS, pacIIerie
Hacjel10BaHus Mpu3HakoB . Menzens; CuemIeHHOro HacleJ0OBaHus Mpy
reHoB T. Moprana; romMoJIOTMUECKHX psJI0B B HAcCJIEICTBEHHOU 1
reHerudyeckoro pasHoBecus Jx. Xapau u B. BaiinGepra; 3apo;
ouoreHetnueckuit 3akoH J. ['ekkens, . Mromepa);

MPUHIIMIILI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);

npasmia (MuHuMyMa FO. JIn6uxa, 5K0oIOruYecKoi MupaMuIbl Yucel, Ouc
runotessl (koauepatHoit AWM. Omnapuna, nepBuyHoro OyaboHa JDx. X
pu6ozuma T. Yek)

YMmenue peuraTb NMOUCKOBLIC OMOJIOTHYCCKUE 3a/lavyy, BBIABIIATH NPHUYH}




UCCIIeyeMbIMU OMOJIOTUYECKIMU OOBEKTaMH, MPOIECCAMU U SIBICHUSIMHU
OCHOBAHHH TOJTYYEHHBIX PE3yJIbTaTOB;

COCTaBJIAITh TEHOTUIIMYECKUE CXEMbl CKpEIIMBAHUS JUISI PA3HBIX THII
OpPraHHU3MOB, COCTaBJISITh CXEMbI MEPEHOCA BEIIECTB U SHEPTHH B IKOCHUC
CEeTH)

YMeHne ycTaHaBIIMBaTh B3aUMOCBSI3H MEXIY CTPOCHHUEM M (DYHKIHSAM
TKaHEel, opraHaMM U CHUCTEMaMH OPraHOB y PacTEHUM, KUBOTHBIX U YE.
BELIECTB; ATallaMM KJIETOYHOTO LMKJIA U KU3HEHHBIX LUKIOB OPIaHU:
pa3BUTHSI; TEHOTUIOM U (PEHOTHNOM, (QEHOTHUIOM U (akTopamu
9BOJIIOIMM; JBMXKYIIMMHM CWJIAMHU  aHTPOINOIE€HE3a; KOMIIOHEHTaM
pUCTIOCOOTIEHUSIMU K HUM OPTraHU3MOB

YMeHue BBIICSTh CYIIECTBEHHBIC PU3HAKH:

CTPOCHUS BUPYCOB, KIETOK MPOKAPHUOT M DYKAPUOT; OJHOKICTOYHBIX I
BHUJIOB, OHMOTEOIICHO30B, APKOCHCTEM W OWoc(hepbl; CTpOEHUS OpPraHOR
JKUBOTHBIX, UYEJIOBEKa;, TIPOIECCOB JKU3HEICATCIILHOCTH, ITPOTEKAIOT
JKUBOTHBIX M YEJIOBEKa; OMOJIOTHYECKUX IPOIECCOB: OOMEHA BEIIECTE
MpeBpaIeHusT YHEPTUU, OpOKEHUsS, aBTOTPO(HOTO U TeTepOoTpOHHOTO
XeMOCHHTEe3a, MMHTO3a, Meilo3a, rameToreHesa, 3MOpHOreHesa, I
Pa3MHOXCHHS, WHIAWBHIYaTbHOTO pAa3BHTHS OpraHu3Ma (OHTOTeH
reTepo3uca; JEMCTBUI HMCKYCCTBEHHOIO 0TOOpa, CTaOWMIM3UPYIOUIETO,
€CTECTBEHHOT'0 0TOOpa; aJlJIONAaTPUYECKOr0 U CUMIIaTPHUUECKOTO BUI0OC
CHJI DBOJIIOLMU Ha TeHO(OH] NOMYyJISALUU; MPUCTOCOOIEHHOCTH O]
yepe0BaHMsl HallpaBJICHUI HBOJIIOLINN; KPYTOBOPOTA BEHIECTB U MOTOKA

ChopMupoBaHHOCTh YMEHHMSI BBIAEIATH CYIIECTBEHHbIE MPHU3HAKU I
9yKapuoT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB.
OCOOCHHOCTH TMpOIIECCOB OOMEHa BELIECTB M MPEBPALICHUS dHE|
IUTACTUYECKOTO M SHEPreTUYeCKOro 0OMeHa, XeMOCUHTE3a, MUTO3a, MEV
U Pa3MHOXKEHUS, WHIAUBUAYAJbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3
€CTECTBEHHOT0 0TOOPa, BU000pa30BaHusl, IPUCIIOCOOIEHHOCTH OPraHu:
KOMITOHEHTOB 3KOCHUCTEM, aHTPOIMOTEHHBIX M3MEHEHHH B HKOCHCTEMax
BEIIECTB U MPEBPAIEHUs SDHEpTun B 6rochepe

YMeHue ucnojib30BaTh COOTBCTCTBYIOIIUEC APTr'yYMCHTHI, 6I/IOHOFI/I‘IGCKy}
AJIL 10Ka3aTCJIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'D:
CpCabl O6I/ITaHI/I$I; CAUMHCTBA YCJIOBCUCCKHUX PaAC; HeO6XOI[I/IMOCTI/I 34070I
pa3H006pa31/151 BHUJOB U DKOCHUCTCM KaK YCJIIOBHUA COCYHICCTBOBAHUS TTPHUP(

YMmenue KPpUTHYCCKHN OLCHUBATH I/IH(i)OpMaI_II/IIO OHOJIOTHYECKOTO C
OTUYCCKUEC  ACIICKTBI COBPCMCHHBIX HCCIEIOBAaHUM B 6I/IOJ'IOFI/II/I,
paccMaTpuBaThb r100alIbHBIE YKOJOTHUECKUE HpO6JI€MBI COBPCMCHHOCTH.
HUM CO6CTB6HHYIO ITO3UIHNTIO




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs Hayka. brojorndeckne HayKd M M3ydaeMbIe
IIPHUKJIATHBIC U TIOUCKOBBIE HAYYHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HaueHne OWOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOH E€CTCCTBCHHO-HAYYHOW KapTH
Ouosiorneil. 3HadYeHHE OHOJIOTMM B TPAKTUYECKOW JCATEIHHOCTH YEJIOBEKa:
MIPOMBIIIIJICHHOCTH, OXPaHEe TIPHUPOIBI

1.2

Kupble cuctemMbl Kak mOpeaMeT u3ydeHus Ouosnoruu. CBOWCTBA JKUBBIX CHCTEM
JUCKPETHOCTh U  LEJIOCTHOCTh, CJIOXKHOCTb M  YHOPSJIOYEHHOCTb CTPYKTYPH!
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YPOBHU OpraHu3aliy )KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KIETOYHBIM, TKAHEBBIN, OPTaH
9KOCUCTeMHBIN (OHoreoneHoTnyeckuit), oOuocdepusiii. Ilporeccrl, mpoucxoasH
MIpU3HaKU KUBoro. JKu3Hp Kak opMa CyliecTBOBaHHs MaTEPHU

1.3

Meroasl Oumonornueckoid Hayku. HaOmrojeHue, m3MepeHue, SKCIEPUMEHT, CHCTEM
3aBUCUMOM M HE3aBUCHUMOU mepeMeHHo#. [lmanupoBanue skcnepuMeHnTa. [loctaHc
runote3a. [loHsTHe BBHIOOpKM W €€ MOCTOBEpPHOCTh. Pa30bpoc B OMOIOrHYECKU>
MOJIYYE€HHBIX pe3ylbTaToB. [IpHunHbl HCKaXKEHUS pe3ynbTaToB dKcrepuMenTa. [oHsTy

Knerka kak Ononoruyeckas cucrema

2.1

Krnerka — cTpykTypHO-(QyHKIIMOHANBHAS €IUHUIIA )KUBOTO. VICTOpUSI OTKPBITHS KIIET
Kinerounas teopus (T. llIBann, M. Ilnetinen, P. Bupxos). OCHOBHBIE MTOJI0KEHHUSI COB|
MeTo1b1 MOJIEKYJSIPHOM M KJIETOYHOU OMOJIOTHH: MUKPOCKOMUS, XpomaTorpadus, 3Je
mddepeHnraibHoe HeHTPUPYTHpOBaHUE, KYIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUNA COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Boga u e«
ydacTue B CTPYKTYPUPOBAHUM KIIETKHU, TEILIOpEryisinuu. MuHepanbHble BEIECTBA KJ
KaTUOHOB U aHUOHOB B KJIETKE.

buonornyeckue nomumepsl. beiaku. AMUHOKHMCIOTHBIM cocTaB OenkoB. CTpYKTYpE
CTpyKTypa Oenka, MenTuaHas cBsi3b. BropuyHas, TpeTuyHas, 4eTBEpTUYHAS CTPYKTY]
Knaccudukanus 6enkoB. buonorunueckue GyHKINN OETKOB.

VYrinesonsl. MoHocaxapuipl, Qucaxapupl, oOJMrocaxapuiel M mnonucaxapuabsl. O
XMMUYECKHE CBOMCTBA YrieBo10B. bruosornueckue GyHKIUM YTIeBOIOB.

Jlunuasl. T'unpodunsHo-ruapodoOHEIe cBoiicTBa. Knaccupukamus nunuaos. Tpu
crepouibl. buonornueckue ¢pynkuuu aunuaoB. OOmuMe cBoiicTBa OHOJOIMUYECKHX M
CaMO3aMBbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. IHK u PHK. Crpoenue HyknenHoBbIX KuCIOT. Hykieorr
IIpaBuno Yapragpda. Crpykrypa JHK — nBoitHas crniupanb. MecToHaxoxJIeHHE U Ot
PHK. ®ynknun PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B MoJekyiae ATO.




BoccranoBiieHHbIe TIEpeHOCUNKH, UX QyHKIMH B kieTke. CekBenupoBanue JJHK.
CrpykrypHass OuoJiorus: OMOXUMHUYECKHE W OMO(PU3NYECKUE HCCIEAOBAHUS COCTal
OMOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTH4ecKas U npokapuotrueckasi. CTpyKkTypHO-() yHKIIHOHAJIbHBI
Crpoenne npokapuoTHueckoi kietku. Kierounas crenka Oakrepuid u apxeir. Ocobx
aBTOTPO(HON MPOKAPUOTUIECKUX KIETOK. MeCTO U pOJIb MPOKApUOT B OMOIICHO3aX.
Crpoenne u (GyHKIMOHHPOBAHUE DYKApUOTHUECKOW KieTku. [lmasmaTtmueckas me
IUIa3MaTH4ecKOil MeMOpaHbl. TpaHCIOPT BemIECTB Yepe3 IJIa3MaTUYECKYI0 M
obneruénHas nuddys3us), akTUBHBIM (IEPBUYHBIA U BTOPUYHBINA aKTUBHBIM TPAHCIIOP
Pabora HaTpuii-kanueBoro Hacoca. DHJOIMTO3: MUHOLMUTO3, (AaronuTo3. DK3O0LMTO
(YHKIIMM KJIETOYHON CTEHKHU pacTeHH, rpruOoB.

Huronna3zma. Ilutozonb. Ilutockener. JIpwkenue muTomiasmMbl. OpraHOWIBI KI€
kietku: sHAomiazmatudeckas cerb (OIIC), ammapar ['onbmku, JTU30COMBI, UX C
OJIHOMEMOpaHHBIX OPraHoMJIOB KieTKU. CTpoeHue rpaHylspHOro perukyiyma. Cu
KJIETOUHBIX MeMOpaH. ['nmaakuil (arpaHynspHBIN) 3HIOMIA3MATUYECKUN PETUKYITYM
INonbxu. TpancnopT BemecTB B KieTke. Bakyonu pacTuTeNnbHbIX KIeTOK. KineTouHslv
[TomyaBTOHOMHBIE OpTraHOW/IBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

CrpoeHue U QyHKIMH MUTOXOHJpHUM U muacTuA. [lepBuuHble, BTOpUYHBIE M CIIOXKH
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOTIJIACThI BHICHIUX PACTEHUM.
HememOpannbie opranowasl kietku CrTpoeHne ©W  (QYHKIMA HEMEMOpPaHHBIX
MukpodunamenTbl. Mpimeudble KiIeTkH. Mukporpyoouku. Kietounsii meHTp. C
pecHudeK. MUKpOTpyOOUKH UTOTUIa3MbI. [{eHTpros.

Anpo. OGonouka siapa, XpOMAaTHH, KapuoIljgasMma, SAPBIILKH, UX CTPOCHHE U (PYHK
IIpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B MHTEp(DazHOM siipe. benku xpomatus
Knerounsle BiitoueHus. CpaBHUTENIbHAS XapaKTEePUCTHKA KJIETOK 3YKapHOT (pacTUTer

2.4

AccuMuIsIMSA ¥ JUCCUMMIISIINS — JIBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa Berec
VYuactue kucinopoaa B 0OMEHHBIX IMpoOIeccax. JHEPreTHUecKoe oOecredeHue KIeTK
npoueccax. MepMEHTATHBHBIM XapakTep peakiii KiIeToyHoro meradosmsma. De
MexaHu3M JnerictBus. KodpepmeHnTtsl. OTnuuust (GEpMEHTOB OT HEOPraHWYECKUX K:
O€IKU-UHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTH ()epMEHTATHUBHBIX PEAKLIUN OT Pa3IMUHbL
[lepBuuHBI CHHTE3 OpPraHUYECKHX BemlecTB B kieTke. DotocuHTtes. Posb Xiopc
CaeroBast u TeMHOBas (a3bl. [IpoaykTUBHOCTE (hoTOCHHTE3a. BiusHuEe pazIuyuHbIX (
3HayeHue pOTOCHHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUHULIHPYIOL
cepoOakTepuu, BOAOPOAHbIE OaKTepHH. 3HAYEeHHE XEMOCHUHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. IIpoaykTbl OposkeHUS M MX HCHOJ
MHUKPOOPIraHU3MBbl KaKk 0OBEKThl OMOTEXHOJIOTUHU U BO30YAUTENN O0JIEe3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl SHEPreTudeckoro ooOmeHa. IloATOTOBUTENBHBIN 3
pacuieneHue TI0KO3bL.

buonornyeckoe oxkucieHue, WK KJIETOYHOE JbIxaHue. Poilb MUTOXOHIpHUHA B IpO]
Huxnnueckue peakuuu. OxucnutensHoe ¢ochopuinpoBanue. [Ipenmymectsa aspo
aHadpOoOHBIM. DPPEKTUBHOCTH IHEPreTHUECKOT0 0OMEHa




2.5

Peakuun MarpuyHoro cuHte3a. IlIpuHIMI KOMIIJIEMEHTApPHOCTH B PEAKLMIX
HaclieICTBeHHOW nHpopMaruu. ['eHeTnyeckuii Ko, ero cBoMCTBa. TpaHCKPUTIIIHS — |
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTb, ACUMMETPUYHOCTH. |
tpancnoptabix PHK B OGmocuutese Oenka. YcmoBus Ouocuntesa Oenka. Komuposa
OouocuHTe3€e OeNKa.

Opranuzanys reHomMa y IpOoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTH T€HOB Y
Kaxo0, XK. Mano). Perynsiust oOMeHHBIX mpo1ieccoB B kieTke. Kiierounsiit romeocrta:
Bupycsl — HekIleTouHbIe (POPMBI )KM3HH U OOHTraTHbIe apa3uThl. CTPOSHHE MPOCTHIX
OaxTepuodaros.

Bupycusie 3a06oseBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN, COVID-19, conman

2.6

Knetounslit nuxim, ero nepuosl u perynauusd. Marepdasza u Muto3. OcoOeHHOCTH TIPC
[loarotoBka kietkn Kk aeneHuro. llpecuHTeTHueckuil (MOCTMUTOTHYECKUMN), CHE
(MpeMUTOTUYECKUI) TepUO Il UHTEP(A3HI.

Marpuunsiii cunte3 JJHK — penmkanms. [Ipumanumnser permmmkamuu JTHK: xomre
CUHTE3, aHTUIapasuieabHocTh. Mexannsm perumkanuu [JHK. Xpomocomsl. CtpoeHne
XPpOMOCOMHBIN HabOp KJIETKU — KapHUOTUI. JIUIIONAHBIN U rariouaHbI HaOOPhI XPC
[TonoBbIe XPOMOCOMBL.

Jenenue knetku — muto3. CTaguu MUTO3a U MPOUCXOALINE B HUX MPOLECCHl. THIE
bruonornueckoe 3HaueHHE MUTO3a. Perymsnuss MATOTMYECKOTO HMKIAa KiIeTku. IIpo
arnomnTo3s.

DyHKIMOHAIbHA TEHOMUKA

Opranusm kak OuooruyecKkas cucTemMa

3.1

OnHOKIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOTOTKAHEBBIE O]
dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe (BKIIOYas BEreTaTHBHOE) M TIOJIOBC
MOYKOBaHUE, CIOPYIISILNS, pparMeHTalus, KJIOHUPOBaHHUE.

[TonoBoe paszmuoxeHue. [lonoBble kineTku, uiam ramersl. Meho3. Craguum Meio3s:
Kpoccunrosep. buosiornueckuii cmpicii Melo3a W TOJOBOTO Tmpoiecca. Meio3 |
OpPraHU3MOB.

[IpenzapoapiieBoe pazpurue. ['amerorenes y kuBoTHBIX. [lonoBbie sxene3bl. O6pasc
CnepmaroreHe3 u oorene3. CTpoeHHe MOJOBBIX KJIETOK. OIUIOAOTBOPEHUE U 3M
CriocoObI OTUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
NuuBuyanpHOE pa3BUTHE OpraHu3MoB (oHTOoreHes). Craaun SMOpHUOreHe3a KUBOTHBL:
Tunbr apoGnenus. OcobeHHOCTH IPOOIEeHHS] MICKOMUTAIOMIUX. 3apOIbIIIEBbIE JUCTKY
TKaHEeW W3 3apOoJbIIIEBbIX JIMCTKOB. B3auMHOE BiMsHME YacTell Pa3BUBAOLLEIOCS 3af
3aknazka 1iaHa CTPOEHHS JKUBOTHOIO KAK PEe3yJbTaT UEPAPXUUYECKUX B3aHUMO/ICICTBHI
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPebl.

Poct u pa3zsutue xuBoTHbIX. [TocTamMOproHanbHbI nepuo. [Ipsmoe u HempsiMoe pa:
0eCrO3BOHOYHBIX M T03BOHOYHBIX JKUBOTHBIX. bHonornyeckoe 3HadeHHE PN
pacnpocTpaHeHue B mpupoae. Tumbel pocta KUBOTHBIX. DaKTOPBI PETYISLUU POC
OCTAMOPHOHANIBHOTO Pa3BUTHUS Y )KUBOTHBIX M yesioBeKa. [leproipl oHTOTEeHe3a uesor
PazmHoxenue u pa3Butue pacteHuid. ['ametodut u cnopodut. Meiio3 B )KU3HEHHOM 1I
nmpouecce Meio3a. 'amerorene3 y pacreHuil. OIIOJOTBOPEHME M Pa3BUTHE pa




OIUIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHuM. OOpa3zoBaHHE M pa3BUTHE CEMEHHU. Me
pacTeHUM U KUBOTHBIX

3.2

Hcropus craHOBIEHHS U pa3BUTHSA N€HETHKM KaK Hayku. OCHOBHBIE I€HETHUYECKUE I
XpOMOCOMBI, aJUICJIbHBIE TEHBI, AJIbTECPHATHBHBIC IPU3HAKW, JOMHUHAHTHBIA H P
TeTepPO3UroTa, YWCTasl JMHUS, TUOpUABI, TeHoTurl, (eHotun. OCHOBHBIE METO]
LUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKHAN

3.3

Monorubpuanoe ckpemnuBanue. [lepBoiii 3akon MeHens: — 3aKkoH eTnHo00pa3ust Tuo
JOMUHUpPOBaHusA. Bropol 3akoH MeHnens — 3aKOH pacuieIuIeHus Ipu3HakoB. L{uron
CcKpeniuBaHus. [ umoresa 4MCTOTHI raMeT.

Ananusupyromiee ckpeuiuBanue. [IpomexxyTouHblii XapakTep HacienoBaHus. Pacii
JOMUHUPOBaHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzienst — 3aK0OH HEe3aBHCUMOT'O Hacjell
OCHOBBI IUTHOPUIHOTO CKPEIMBAHUS.

CuemienHoe HacnenoBanue npuzHakoB. PadoTel T. Moprana. CrenieHHOe Haceol
MEKly TeHaMH. XpOMOCOMHAs TEOPHUS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHHM3M ONPEACIICHUS Moja. AyTOCOMBI U TOJIC
reTeporaMeTHBbIN noJj. ['eHeTnyeckas CTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanue 1
l'enotun kak uenmoctHas cucrema. llnedoTponusi — MHOMKECTBEHHOE JIEWCTBUE

B3aumonericTBue HeamienbHbIX reHoB. KoMmieMenTapHocTh. Dnuctas. [lonmumepust

3.4

B3anmopeiictBue reHotMna W cpenbl npu  dopmupoBaHMM (peHoTHna. V3MeHUur
KOJIMYECTBEHHBIE MPU3HAKK. BUJIbI ©I3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U HACJIC/ICTBEHHAS
MomudukaimonHass U3MEHUYMBOCTb. Ponb cpenmsl B (hopMupoBaHUM MOAM(DUKAITMOH]
npu3Haka. BapuarmonHnslit ps u BapuanmonHas kpuBas (B. Moranncen). CBoiicTBa MOy
T'egotunmueckast W3MeHUYMBOCTL. (CBOMCTBA TI'€HOTHUIIMYECKOM W3MEHYMBOCTH. Bus
KOMOWHATHBHAS, MyTallHOHHAS.

KoMOnHaTtuBHas M3MEHYMBOCTh. ME03 1 MOJI0BOM MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYHMBOCTH B CO3JIaHMH T€HETHYECKOTO pa3HO0Opasus B IpeieiaX OJHOro BU/IA.
MyTanoHHas: K3MEHUYMBOCTh. BUbl MyTalMii: F€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIOF
Slnepuple W 1UTOIIa3MaTtuyeckue Myranuu. CoMaTHYeCKWe M MOJIOBbIE MYTAllWH.
Myrarenbl U UX BIMSHUE Ha OPraHU3MbI. 3aKOHOMEPHOCTH MYTALMOHHOIO IPOLIEC
HacneacTBeHHo# n3menunBocty (H.M. BaBuno). BHesnepHas n”3MEHUYUBOCTD U HACJIE,

3.5

Kapuotun wyenoseka. MexayHapoaHash HporpamMma HCCIEAOBAHUS T€HOMA Yello]
YeloBeKa: TeHealloTUYeCKHil, ONM3HENOBbIN, UHUTOTEHETHUYECKUN, MOMYISIUOH
resetndeckuii. CoBpeMeHHOE OTpeIeICHUE TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAH
nomortsio [111P-ananu3a. HacnenctBenHbie 3a00neBaHus yenoBeka. [ eHHbIE U XpOMO
C HACJIEJICTBEHHOW MpPeApacnojoKEHHOCThIO. 3HAU€HWE MEIUIMHCKOW T'E€HETHKY
reHeTHYECKHUX 3a00IeBaHni uyetoBeka. CTBOJOBLIE KIIETKU

3.6

JlomecTrkanus U celeKkius. 3apoKIeHUEe CeJIeKIUH U nomectukanuu. Yuenue H.M. Be
MHOT000pasusi KyJabTYPHBIX pacTeHuil. Pomb cenekimu B CO3IaHUM COPTOB PACTEHUM
IITaMM. 3aKOH TOMOJIOTUYECKHX PSAJOB B HacieACcTBeHHOW m3meHunBocty H.M. BaBui
paboTHI.




Metoapl ceneKIMOHHONH paboThl. MCKyccTBEHHBIH OTOOP: MAacCOBBIM W HMHIUBH]
cesiekumy. VcnplTaHue npousBoauTeNed o NoToMCcTBY. OTOOp 10 M€HOTHUITY € TIOMO!
oTOOp 10 TEHOTHUITY ¢ TToMOTIIbI0 ananmu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThl. PamualnoHHBIN U XI
MyTaluui y KyJbTYpHbIX (popM opraHuzMoB. Vcrionb3oBaHHE T€HOMHOIO PEIAKTUPC
JHK m1st nonyyeHust ICXOIHOTO MaTepualia Jyisi CEJIEKIUU.

[Nomy4yenne nonuuion1oB. BayTprBraoBas ruOpu3aims. ban3kopoICTBEHHOE CKPEIIHB
CKpellMBaHue, UK ayrOpUIUHT. I 'erepo3uc u ero npuuuHsbl. Vcnobs3oBaHue rereposuca B
[Ipeoonenne Gecrious MEXBUIOBBIX THOPUAOB. JIOCTIKEHHSI CEEKIINN PACTEHUH U KH]

3.7

OOBEeKThI, UCHOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIbTYPHI, Ml
TpaguumonHas GMOTEXHOJIOTHSL: XJIeOONIeUeHUE, MOTYUEHUE KUCIOMOJIOYHBIX MTPOAYKTO
cuHTe3. OOBEKThl MUKPOOMONIOTHYECKUX TexHOJOrui. [Ipon3BoacTBO Oenka, aMMHOK
OIUTIOJOTBOPEHUE. PEKOHCTPYKIUS SMIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. MeTo Tpa
XpOMOCOMHAsi M TEHHas WHXEeHephs. VCKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTD)
JlocTrKeHNsT U TEPCIEKTUBBI XPOMOCOMHOM M T€HHOM WH)XKEHEPUU. MeEIUIIMHCKI
CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3me OpraHmdeckoro Mupa

4.1

buonoruueckoe paszHooOpaszue opraHusmMoB. COBpeMEHHAasl CUCTEMa OPraHMYECKOIC
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

Oco0OeHHOCTH CTPOEHMS M KUZHEIESATENIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakre
OJIHOKJIETOYHBIE BOJIOPOCIIH, Apyrue npoTucthl. KojoHuanabHbIE OpraHu3mbl. By
amE&0ouaHOe, KTYTUKOBOE, PECHUYHOE. 3alluTa Yy OJHOKJIETOYHBIX OPraHU3MOB.
Opranu3moB. TakCHChI

4.2

MHoroxkseToynble pacTeHus. B3anMocCBs3b 4acTeld MHOTOKJIETOUHOTO OpraHu3Ma. ~
MHOTOKJIETOYHOTO opranu3ma. OpraHu3sm Kak eauHoe Iiesnoe. TkaHu pacTeH!
oOpa3oBaTelibHasA, IOKPOBHAs, MPOBOJSIIIAS, OCHOBHas, MexaHuueckas. Ocof
PacroJIOKEeHUsI TKaHEe! B OpraHax pacTeHH

4.3

BereraTtuBHbIe U TeHEpaTUBHBIE OpraHbl pacTeHUN. DYHKIUM OPraHOB U CHUCTEM O
MHOTOKJIETOYHBIX PAaCTCHHH: TpONu3Mbl M HacTUHU. [loryomieHue BOJbI, YTJIEKUCTT
pactenusamu. [pixanue pactrenuil. uddysus ra3oB uepe3 MOBEPXHOCTh KIETKH.
Boinenenue y pacrenuii. 3amura y MHOTOKJI€TOUHBIX pacteHuil. Kyrukymna. Cpencrs:
DutoHIMOELI.

Pazgpaxkumocts M perynauus y OpraHu3smMoB. Pa3znpakumocTe U peryisiuss y MH
BEIIECTBA M UX 3HAUYCHHE

4.5

MHOrOKJIEeTOYHbIE KUBOTHBIE. B3aMMOCBSA3b 4acT€il MHOTOKJIETOYHOI'O opraHu3ma. |
MHOTOKJICTOYHOTO OpraHu3ma. OpFaHI/ISM Kak eguHoe menoe. ['omeocras. TkaHu KuB
TKaHEH: OIIUTCIINATIbHAA, COCAUHUTCIIbHAA, MBIIICYHAs, HCPBHAs. OcobeHHOCTH CT
TKaHEH B opraHax JXMBOTHBIX U YCJIOBCKA

4.6

OpraHLI U CHUCTEMbI OPraHOB JKHWBOTHBIX. (DYHKI_[I/II/I OpraHoB MU CHUCTEM OPT'aHOB.
OJHOKIJICTOYHBIX 1 MHOI'OKJICTOYHBIX XMBOTHBIX. HapyxcHLIﬁ n BHyTpCHHI/Iﬁ ckener. C
I[BI/I)KGHI/IC MHOTI'OKJIETOYHBIX JKUBOTHBIX. IIuTanue >kuBOTHBIX. IluTaHne MO3BOHOYH:




Koxnoe npixanue. XKabepHoe 1 JIErouHOE JIBIXaHHE.

JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLUOHHOE YCIOXHEHHE CTPOECHMS
JlpixaTenpHas cUCTEMa 4YeloBeKa. MexaHW3M BEHTWISALMM JIETKUX y NTULl U MIEK
OpraHu3MoB. TpaHCHOPT BelIECTB y )KMBOTHBIX. KpOBEHOCHAsA cucTtemMa U €€ OpraHsl.
KUBOTHbIX. Kpyru kpoBooOpamieHusl. DBOJIIOLUOHHBIE YCIOKHEHUS CTPOEHHUS K[
KUBOTHBIX. Bbljienenue y opranusmoB. Beigenenue y :kMBOTHBIX. COKpaTUTENBHBIE |
IIOJIOCTU Tejla C KPOBEHOCHOW M BBIJCIMTENIBHOM CHCTEMaMmu. BblielieHne y I
MHOT'OKJIETOYHBIX KMBOTHBIX. IIOKPOBBI M UX IPOU3BOIHBIE.

PazgpaxkumocTs 1 perynsanus y Opranu3MoB. Pa3npakuMocTh y OJHOKJIETOYHBIX Opra
peryisnus y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BellecTBa U MX 3HAYECHHUE.
HepBHas cucrema u peduekTopHas peryisnus y MHOTOKJIETOYHBIX >KHBOTHBIX.
DBOJIIOLMOHHOE YCIIOXKHEHNE CTPOEHUSI HEPBHON CHUCTEMBI Y )KMBOTHBIX.

Pa3pabotka amroputmMoB M mporpamm s 3(pdeKTHBHOW (QYHKIMOHAIBHON aHH
MIPOTEOMOB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, )KMBOTHBIX M U€JIOBEKa

OpFaHI/ISM YCJIOBEKA U €0 310POBbE

5.1

Opranbl U cucTeMbl OpraHoB yenoBeka. OTIeNbl FOJOBHOTO MO3ra MO3BOHOYHBIX K
nyra. bezycnoBHble u ycnoBHble pediekchl. ['ymopanbHas perynsuus U SHAOKPUHE
JKenesbl SHIOKPUHHOM CHCTEMBI M MX TOPMOHBL. [leficTBHe ropMOHOB. B3anMocCBs:
IN'mmotanamo-runoduzapuas cuctema. Pednexc u pediaexropHas ayra. besycinopHsie u

5.2

3amuTta opranu3ma ot OoJiesHell. IMmyHHas cuctema denoBeka. KieTouHslid U rymo
MPpUOOPETEHHBIN CreMPUISCKUA UMMYHHUTET. T€0pHs KJIOHAJIbHO-CEJICKTHUBHOTO U
C.Tonerasa). BocnaiurenbHble OTBETHI OpPraHu3MoB. Poib BpOXIEHHOTO HMN
3a00s1eBaHMI

5.3

Kposenocnas cucrema u e€ opransl. Cepiie, KpOBEHOCHbIE COCYIbI U KpoBb. Kpyru k
perynsanus

5.4

pixanue yenoBeka. [uddy3us ra3oB uepe3 MOBEPXHOCTh KIETKH. [lpIxarenbHa:
NOBEPXHOCTh. Perynsauus npixanus. J{prxatenbHbie 00bEMBI

5.5

HI/IH_[eBapI/ITCHBHaH cucrema YECJI0BCKa. OT,I[CJ'IBI IMUIIEBAPHUTECIBHOTO Tpak
BHYTpI/IHOJ'IOCTHOG W BHYTPUKIICTOYHOC IMUIICBAPCHUC

5.6

[TokpoBsl u ux mpousBoaHble. Opransl BbiaeneHus. [louku. CtpoeHue u (QyHKITH
CeKpenrsi 1 00paTHOE BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OpraHoB BbiAeneHus. O0p:

5.7

I[BI/I)I(GHI/Ie YyeJIOBeKa: MbIlIeuHas cucteMa. CKeJleTHEIE MBIIIIBI 1 UX pa60Ta. CTpOCHI/]

Teopmi aBoJIIOIMHU. Pa3BuTre )XKM3HU HA 3emire

6.1

OpomonmonHad teopus Y. JlapBuHa. IIpeanocbulku BO3HUKHOBEHUS IAapBHHH3MA.
JapBuHa.

JIBMoKyIMe cuitbl 3BoItoLnU BB 1o Y. JlapBuHY (BBICOKast HHTEHCUBHOCTb Pa3MHO
U3MEHYMBOCTb, 00pb0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).
Odopmienue cunrernueckoi Teopun 3somonnn (CTI). HeliTpanbHas Teopus 3BOJ
6uosiorusi. 3Haue€HHE YBOJIIOIMOHHON TE€OpHUHU B OPMUPOBAHUH €CTECTBEHHO-HAYYHOMH

6.2

HOHYJ'ISIL[I/IH KaK DJJICMCHTAapHad CIWHHIA 3BOJIFOHU. COBpCMCHHHC MCETOJBI OIICH




CTPYKTYpbl momyisinuii. M3MmeHeHne TreHOpOHAA TNOMyISIUM KaK 3IIEMEHTApHO
reHeruueckoro pasHoBecus Jpx. Xapau, B. BaitnGepra.

DOneMeHTapHbie (aKTOPbI (ABMKYIIME CHIIBI) SBOJIIOIMH. MyTtanuonHsli npouecc. Ko
IFE€HOB — Clly4dailHble HEHAIPABJIEHHbIE M3MEHEHHUsS YacTOT ajljiesieldl B HOMYJISLUs:
W3onsauus nonmynsuuil: reorpaguyeckas (IpocTpaHCTBEHHas1), Orooruueckas (permpo,
EcrectBennsiii  oré0p — HampaBmsomuii  (akrop sBomouuu. Dopmbl  ec
CTaOMIM3UPYIOUINH, pa3pbiBatoini (Au3pynTuBHbIN). [lo10BOM OTOOD.
[TpucrocoOIeHHOCTh OPraHU3MOB KaK pPE3yJbTaT MHKPOAIBOJIOIMU. BO3HHMKHOBEHI
Apomopdossl u uaunoasantauuu. IIpumepsl npucnocobsneHuit y opranusmoB. OT
OpraHU3MOB.

Bun, ero xpurepun u ctpykTypa. BumooOpasoBaHue kak pe3ylbTaT MHUKPOIBOJIOL
BHj00OpazoBanus. Ilyth u  cmocoObl  BHIOOOpa3OBaHUS: aUIONATPUYECKOE  (
(’K0JIOTHYECKOE), KMTHOBEHHOE» (TOJTUTIIIONAU3AIMs, THOpuan3anus). JJIMTeTbHOCTh
Mexanu3mbl popMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp 3BoNIOIIMOHHON Onosiornu B pa3pabOTKE HaydyHBIX METOJOB COXpaHEHUs Ou
KOSBOJIIOLMS TTapa3uTOB M UX X031€B. MexaHn3mbl (opMHpPOBaHUS YCTOWYUBOCTH K
Hel

6.3

MeTO)II)I HU3YUYCHHSA MAKpPOIBOJOIHH. ITaneoHTOIOTMUECKIIE MCTOAbI H3YYCHUSA -
(unoreHeTHYECKUE PsiJibl OPraHu3MOB.

buoreorpaduueckue Mertonpl usydeHus osBoionuu. CpaBHeHue (Quopel u
buoreorpaduueckne ob6mactu 3emau. BUasl-sHIEMUKH U PETTUKTHI.
OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(OJIOTHYECKHE METOJbl H3YyYEHHUs 3BO.
9BOJIIOIIMM OHTOTEHE3a U MOSBICHUS BOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHYHbBIE U aH
opraHbl U aTaBU3Mbl. MOJEKYISIpHO-T€HETUUECKHUE, OMOXUMUYECKHE U MaTeMaTHUc
I'omonoruunsie rersl. CoBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOTCHETUYECKHUX IEPEBb
XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OO61ue 3aKoHOMEpHOCTH (IpaBumiia) 3BOJOLMU. HeoOpaTuMOCTh 3BOMIONUHU. AJanT
TEMIIOB 3BOJIIOIIHI

6.4

Haydnple rHmoTe3sl MPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOreHe3 W IaHCHep!
3apOXKACHUM KU3HU (KpealMoHu3M). ['MmoTe3a MmoCcTOSSHHOTO CaMO3apoiKICHUS JKH3!
Penu, JI. Cnamtanmanw, JI. Ilactepa. IIporcxoxkaeHne )KU3HU B aCTPOOHOJIOTHS.
OcHOBHBIE JTambl HEOPraHUYECKOW HBoroIMU. llmaHerapHas (reojormueckas) -
AOHWOTCHHBIM CHHTE3 OPraHWYECKUX BellecTB U3 Heopranndeckux. OnbiT C. Muiepa
u3 MoHoMmepoB. KoanepBartnas runore3a A.M. OmapuHa, runore3a MepBUYHOTO OYI
runore3a . Ménnepa. Pubosumbr (T. Yek) u rumote3za «vupa PHK» V. T'mn
BO3HUKHOBEHHE IPOTOKIIETKH.

Ucropus 3emnu u Metoibl €€ u3ydeHus. Mckomaemple oprannyeckue ocTaTku. ['eoxpor
U a0COIOTHAs TeoXpoHOOTHs. ['e0XpoHOIOrHUecKas IKama: S0HbI, SPbI, IEPHO/IBI, TI0
Hauvanpnable sTanmsl opranuyeckor sBosonuu. [losBiieHME W 3BOJIIOLMS TEPBBIX
Bo3nukHoBeHne mnepBbix 3kocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKU Kak ar
Crpomaronutsl. [IpokapuoOThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne dykapuoT (cMMOUOTeHe3). DBOTIOIMOHHOE MPOUCXO0KICHUE BUPYCO]




OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOIOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BbICIIUX pacTeHuil. OCHOBHBIE apoMoOp(o3bl pact
[losiBneHue criopoBbIX pacTeHUI U 3aBoeBaHKUE MU cyllid. CeMeHHble pacTeHus. [Ipor
OCHOBHBIE 3Tambl BOJIONHMU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KHBOTHE
B3PBIB — IIOSIBJICHHE COBPEMEHHBIX THUNOB. llepBpie XOpmoBble KXKUBOTHBIE. JKHU3HB
[Ipoucxoxnaenne ampuodbuil u pentunmid. [IponcxoxaeHre MISKOMUTAIOMNAX U TTHIL
OcBoeHune 0ecri03BOHOYHBIMY U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne >xu3HM Ha 3emie MO 3paM W TEPUOJAM: apXel, MPOTEpO30H, Tmaje
XapaKTEepPUCTHKAa KIMMAaTa M TeoJIOTMYECKUX mnpoueccoB. llosBinenne wu  pa
VYrneobpa3zoBaHue: €ro yclOBUs U BIMSHUE Ha T'a30BbIH COCTAaB aTMOC(]EpHI.
MaccoBble BBIMHpaHUS — 3KOJIOTMYECKHE KpU3UChl mnpouuioro. I[lpmumHel u
CoBpeMeHHbIN KOJOTUYECKHI KPU3UC, Er0 0COOEHHOCTH

6.5

Pa3znenst u 3amaun anTpomnosiornd. Meroas! aHTpornosorud. CTaHOBJIEHUE TMPE/ICTAR
CoBpeMeHHBIC HAYUYHBIE TEOPHH.

CxoncTBO uenoBeka ¢ KHUBOTHbIMH. CucTeMaTHueckoe moJjiokeHue uenoBeka. Cr
JKUBOTHBIMHU: CpPaBHUTEIHbHO-MOp(doiornueckne, SMOPHOJIOTHYECKHE, (HHU3HUOJIOT
OTnuams 4enoBeka OT )KUBOTHBIX. [IpAMOX0kIeHHE M KOMILUIEKC CBSI3aHHBIX C HAM TIf
Y BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuxkymue cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OUOJIOTUYEeCKue, colianbHble. COOTHOI
(hakTOpOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTAJIUM AHTPONOTEHE3a. ABCTPAJIONUTEKN — JBYHOTHE MPEIKH Jtoaei. Yen
opymuii Tpyna. UemoBek TpsSIMOXOISIIMA M TIEPBBIM BBIXOJ JIOACH 3a mpenensl Ad
oOuMil MpenoK HeaHJepTaJbCKOrO0 4YeJlOBEeKa M 4YelloBeKa pa3yMHoro. YenoBek

XOJIOMHOTO KiauMara. YenoBeK pa3yMHBI COBPEMEHHOIO THUIIA, JEHUCOBCKHHI U
npeaenamu AQpukm.

DBOJIIOLMS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSALUSAX YeJ
nosimmopdusm. [lonmynsiiioHHbIE BOJHBL, Apeiid reHoB, Murpanus u «3¢(eKT ocHOB:
YeJ0BeKa.

Yenoseueckue pacel. [lonstue o pace. bonpmme pacel: eBponeougHas (€
(’xBaTOpHUANbHASA), MOHTOJIOUIHAS (a3UaTCKO-aMepuKaHcKkas). Bpems u mytu paccene
yenoBeyeckux pac. HaydHas HecocToATelnbHOCTh pacu3ma. llpucnocobneHHOCT
OKpyxaroei cpensl. Bnusnue reorpadudeckoii cpensl u qperida reHoB Ha MOP (PoIIor

OKOCHCTEMBI B Mpucymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun 5KOJIOTUU. CBsI3b DKOJIOTHH C APYIrudMH HAyYKaMHU.
Mertoap! 3xonoruu. IloneBbie Ha6J'IIO,I[eHI/I$I. 9KCHCpI/IMeHTLI B OKOJIOTHH: ITPHUPOJHBIC
OKOJIOTHH. MOHI/ITOpI/IHr Opr>KaIOHleﬁ CpCAbl: HOK&HBHBIﬁ, peFI/IOHaJ'IBHHﬁ Y T100AaJIbE

7.2

Okonornyeckue (HakTopel U 3aKOHOMEpHOCTH MX jAedcTBus. Knaccudukaius ko0
OouoTHueckue, aHTponoreHHsle. OOIKE 3aKOHOMEPHOCTH JEHCTBHS SKOJIOTHYECKUX
HInpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPraHu3
Abuotnueckue Qakropbl. CBeT Kak 3konorudeckuid akrop. JleficTBue pasHbIX
OpraHu3Mbl. OJKOJIOTMYECKHE TpYIIbl PACTEHUMM U JKMBOTHBIX II0 OTHOIIEHHUIO
DoTONEepUOAN3M.




Temmneparypa kak skonoruyeckuii ¢akrop. [leiicTBue TemnepaTypbl Ha OPraHU3MBI. |
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocth kak 3konorumdeckuii daktop. [IpucnocoOnenus: pacTeHuil K moaepsKaHu
pacTeHHii 0 OTHOIIEHHUIO K BoJe. [Iprcnoco0neHns sKUBOTHBIX K N3MEHEHHIO BOIHOTO |
Cpensl  oOWTaHHWsI  OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  IOYBCHI
BHYTpHUOpraHu3MeHHasi. OU3NKO-XUMHUECKUE OCOOCHHOCTH Cpel OOMTaHHS OPTaHU3N
YKU3HU B Pa3HbIX Cpeax.

buonornueckue putmbel. BHemnHue u BHyTpeHHUE puTMbl. CyTO4HBIE U TOAN
OpraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUMN )KU3HHU.

Kusznennsie popmbr opranu3moB. [lonstue o xxuzHeHHOU (opme. KuzHeHHsie Gop:
KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHbIE (DOPMBI KU
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue dakropel. Bugsl OMOTHYECKUX B3aMMOJEUCTBHUI: KOHKYPEHIIHS, XHII
[TapasutusM, Koomepauus, MyTyalu3M, KOMMEHCalIM3M (KBapTHUPAHTCTBO,
B3auMO/JIeHcTBUS (Tonuueckue, popuueckue, padbpruyeckue). 3HaueHNEe OMOTUYECKUX I
OpraHu3MoB B cpezie ooutanus. [IpuHIINT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTHYECKHE XapAaKTEPUCTUKHU TOmyasuuu. [lomynsmus kak OHMOJIOrHYecKasi CHCT
¢dbuzuveckux O0apbepoB M OCOOCHHOCTEHW OWOJIOTHH BUIOB B (POPMUPOBAHUH TIPOCT]
OcHOBHBIE TIOKA3aTeNU TOMYJISIIUN: YHCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U TIOJIOBAS
TEMII POCTa, CMEPTHOCTh, MUT'PALIUSL.

DKoJjoruyeckasi CTpykrypa mnomyisiuu. OLeHka YHCIEHHOCTH nomynsuuu. JluHa
buotnyeckuii moTeHIMan nonyasiuuu. MoenupoBaHue JUHAMHUKUA nomyisiuud. Kpm
KpuBbie BbokuBaHMS. Perymsius 4ucieHHOCTH MOMYISIUM: poib (aKTOpOB, 3aBUCAI
DKOJIOTHYECKHUE CTpaTteruu BUOB (1- u K-cTparerun).

[Tonsatue o006 »3Konoruveckoil Huie BuAa. MecTtooOuTaHue. MHOTOMEpHasT MO)]
XartunHcoHa. Pazmepsl sxonornyeckoii Hunm. [lorennuanbHas v peanau3oBaHHAS HUII
Bun xak cucrema mnomymismnuil. Apeansl BHUAOB. Buabl M UX KU3HEHHbIE CTpAaTel
MUTpalnil )KUBOTHBIX. brosornyeckie MHBa3uM 4yXepoJHbIX BHUIOB

7.4

CooOmiectBa oprann3MoB. buorneno3 m ero crpykrypa. CBs3H MEXIy OpPraHU3ME
otkpbiTasg cucrema (A./Dx. Tencnm). @yHKUMOHANBHBIE OJIOKH OPraHU3MOB B 9KOC
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue menu u cetd. AOHMOTHYECKHE (
sKocucTteMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNN FKocUcTeMbl. bromacca 1 npoaykius. DKoJOrH4ecKue nupami
HampaBieHHble 3aKOHOMEpHBIE CMEHBI COOOMIECTB — CYKIeccHd. llepBHYHBIE U BIC
AHTpoOTOreHHbIe BO3eHCTBIA Ha cykieccun. KimmvakcHoe coobectBo. bruopaznooop:
— OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpuponHble  3KOCHCTEMBI.  AHTPONOI€HHBIE 3KOCHCTEMBL.  ATpO’KOCHCTEMA.
AHTPOTIOT€HHBIMU U IPUPOAHBIMH SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. ['opoackas ¢uopa u {
¢daynbl. buonornyeckoe M X03sHCTBEHHOE 3HAYCHHUE arpOdKOCHCTEM U YPOOIKOCHCTY
OCHOBHBIX B3aMMO/ICHICTBHI OPraHU3MOB B 9KOCHCTEMaX.

IlepeHoc sHepruM M BEIIECTB MEXAY CMEKHBIMH SKOCHCTEMaMH. Y CTOWYMBOCTD OpT




YCIOBUAX €CTCCTBCHHLIX U AHTPOIOI'CHHBIX BO3H€ﬁCTBHI>’I

7.5

buocdepa — obmertanerapaast 00071049ka 3eMIIH, T/Ie CYIIECTBYET WM CYIIECTBOBAJIA
o6uocdepe. O6nactu 6nocheps! u e€ cocras. JKuBoe BemiecTBo Onochepsl u ero GyHKIN
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdeprl. OcobeHHOCTH OHMOChepsl Kak TI00a
paBHOBecue B bnocdepe. KpyroBopoTs! BemiecTs 1 OMOT€0OXUMHUYECKUE IIUKIIBI (yriiep
ouocdepe.

3onanbHOCTE OmMocdeprl. [lonstne o Oumome. OCHOBHBIE OHOMBI CYIIM: TYHJ
IIUPOKOJIMCTBCHHBIC Ji€Ca, CTCIIM, CaBaHHBbI, IIYCTbIHHW, TPOIMMWYCCKUC JI€Ca, BLICOI
KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA X PECYpCHOr0 MOTEHIMana 1 Ouocdey

7.6

DKOJIOTHYECKHE KPU3UCH U X MPUYMUHBI. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3ary
BO3JlyXa. 3arpsisHeHHe BOJHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspyiienue mo
HN3mMeHenne knumara.

AHTPOTIOT€HHOE BO3/IEHCTBUE HA PACTUTENBHBIA U )KUBOTHBIM MHp. OXpaHa pacTUTEN
MPUHIMIBI OXpaHbl npuposl. KpacHbie kuuru. Oco6o oxpaHseMble IPUPOIHbIE TEPPY
1 300JI0TUYECKHE MaPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTUSL 4YeNIOBEUYECTBA M MpUPOAbL. Parl
COoXpaHEHHEe OMOJIOTHYECKOTO pa3HOOOpa3us 3emMin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIbI U151 YYEHUKA
* buonorus. buonorudyeckue cuctemsl U npoiiecchl; 10 kace. yriyoieHHoe

obyuenue TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ OrpaHMUEHHON

oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET
bub6mnorexa IIOK






