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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHomy npenmery "buonorusa" (manee - Ouonorusi) Ha
ypOBHE cpeaHero oliiero oopa3zoBanus pazpadotana Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, Konueniuu mnpenogaBaHus yu4eOHOro MpeaMera
«buonorus» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeid MporpaMmbl
BOCITUTAHUSI.

VYyeOubiii mpenmer «buonorus» yrnyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBJISIETCS. OJAHMM M3  KOMIIOHEHTOB MpPEJAMETHOM  o0sactu
«EcrecTBeHHO-HayuyHble mnpenmeTsy. CornacHo mnonoxenusm PIrOC COO
npoduibHble y4eOHblE NpPEeIMEThl, H3yyaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM auddepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
oOpa3oBaHus U TPU3BaHbl O0OECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIKUM, CpPEIHUM MPOPECCUOHANBHBIM M  BBICIIUM
oOpa3zoBanueM. B To jxe BpeMs KaXIbli U3 3TUX Y4E€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ad, CBS3aHHBIX C MpOoQopUEHTALUEH
oOydJamomuxcs W CTUMYJIMPOBAHMEM UWHTEpeca K KOHKPETHOW o001acTH
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOrHel, MEeIUIMHOM, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yyebnomy npeamety "buonorus" naér npencraBieHue o
IeJM U 3a/la4ax M3ydeHus yuyeOHoro rnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompeenseT o0g3aTeibHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM U TeMaM, paclpeeieHHe IO Kiiaccam,
PEKOMEHyeT IMOCJIeI0BaTeIbHOCTh U3YUYEeHHsI YYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTro mpoiiecca,
BO3pAcCTHBIX OCOOEHHOCTEH oOydammuxca. B mnporpamme 1o Ouoioruu
peann3oBaH MPUHILHUI MPEEMCTBEHHOCTH C HM3yYEHUEM OHOJOTMM Ha YPOBHE
OCHOBHOTO 00miero oOpa3oBaHus, Orjarojgaps YeMy IIpOCMaTPHBAETCS
HAIIPABJICHHOCTh HA TOCIEAYyIOIIee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 30pOBOM 00pa3e *KU3HU, HA
BOCITMUTaHHE OEpPEKHOT0 OTHOIICHHUS K OKpYyKalollel NpUpoaHo cperme. B
nporpaMMe Mo OMOJIOTHUH TaKKe MOKa3aHbl BOBMOXXHOCTH Y4E€OHOTO IMpeaMeTa
«buonmorus» B peamuszamuu TpeboBanuit DPI'OC COO K TUIAHHPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM U TNPEAMETHBIM pe3yjbTaTaM OOyueHHUs U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATENIbHON JEATEIBHOCTH
00y4aroUMXxcs MO OCBOEHHUIO COJEp)KaHUS OHMOJIOrMYecKOro oOpa3oBaHMs Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHuUs.

YueOuniii npeamer «buojorus» Ha ypOBHE CPEOHErOo  OOIIEro
oOpa3oBaHMs 3aBeplIaeT OWOJIOrMYECKOe O0Opa3oBaHHME B  IIKOJIE U
OpPUEHTHUPOBAH HA PACIIUPEHUE U YIIyOleHHe 3HAaHUN OO0y4aloIIMXCs O KUBOU
NPUPOJIE, OCHOBAX MOJEKYISIPHOM M KIETOYHOW OHMOJOTHH, SMOPUOIOTHH U
OMONIOrMM Pa3BUTHUS, TEHETHKH, CEJEKIUH, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenne yuebHOro mnpenmera «buosorusi» Ha yriIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOJATOTOBKY OOYYAIOIIMXCA K MOCIEAYIOIEMY ITOJTYYEHHUIO
Ouonornyeckoro oOpa3oBaHMs B By3aX M OpraHM3alUsAX CpPEIHEro
npodeccuoHanbHOrO0 00pa3oBaHus. (OCHOBY €ro cojAcep)XaHUS COCTaBISET



cuctemMa OMOJOTMYECKUX 3HAHUM, MOIYYEHHBIX MPU U3YYEHHH 00YyYaroUuMuUCs
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJOIrMM Ha ypOBHE
OCHOBHOro obmiero obOpasoBanusi, B 10—11 kmaccax 3T 3HaHUS MOJIYYalOT
pasButue. Tak, pacliupeHsl U yriryOJIeHbl OMOJIOrMYECKHE 3HAHUS O PACTECHUSX,
’)KMBOTHBIX, rpubax, OakTepusix, OpraHu3me YyeJIOBEKa, 001X
3aKOHOMEPHOCTSIX ~ JKM3HHU, JIONOJHUTEIBbHO  BKJIIOYEHBI OHOJOTHYECKHE
CBEJICHUS TNPUKIAJHOTO M TOUCKOBOTO  XapakTepa, KOTOpPbIE MOXHO
UCIIOJIb30BaTh KaK OPUEHTUPHI IS MOCJIENYIOIIero BblOOpa mpodeccun.
Bo3moxHa Takxke MHTErpamusi OMOJOrMYEeCKUX 3HAHUM C COOTBETCTBYIOLIMMU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIMMUCS TPU U3YYCHUU (UUKH, XUMUH,
reorpauu U MaTEMaTUKU.

CrtpykTypa mporpaMMmbl Mo ydyeOHOMY mnpenmMery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U HSBOJIONMOHHBIA TMOAXOABl K H3YyYEHHIO OHOJIOTHH.
CornacHo MM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE ISt
’KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHHU3alllU, SBOJIOLUN OPTaHUYECKOT0 MUpa
Ha 3emJie, COXpaHEHUsS OMOJIOTMYECKOro pazHooOpasusi miaHersl. Tak, B 10
KJacce M3Yy4yaloTCd OCHOBBI MOJEKYJISIPHOW M  KJIETOYHOM Ouoyioruw,
AMOPHUOIOTUU U OMOJIOTMM Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIIOTHH U
CUHTETHYECKOM OWOJOTUH, aKTYaJIU3UPYIOTCS 3HAHUS OOYyYarolIuXcsi 10
O00TaHWKe, 300JI0TMH, aHaToMuu, Gusmosorun uyenoeka. B 11 kiacce
U3Y4aroTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocgepe.

VYyeOubiii npeamer «buonorus» mTpu3BaH 00€CNEUYUTh OCBOCHHUE
oOydJaromuMHCsT OHOJIOTHYECKUX TEOpUM M 3aKOHOB, WJACH, MPUHIMIIOB WU
NpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUW O CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHU3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHXKCHHSX,
COBPEMEHHBIX  HCCIICJOBAaHUSX B  OHOJOTMH, TPUKIAIHBIX  aCMEeKTax
Ouonornyeckux 3HaHWUW. [Jlnsg pasBuUTHS M TOAJEpKAHHMS — MHTEpeca
oOydarmommxcs K  OHOJIOTMM  Hapsiy CO  3HAUUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuana B COJEP)KAHUH TMPOTpaMMbl 1O  OHOJIOTUU
IPEyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAaHOBIICHUS W Pa3BUTHS TOW WU
WHOM 00JacTH OMOJIOTMH, BKJIAJOM OTCUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B
pelieHrne BaXKHEHIITMX OMOJIOTUYECKUX M IKOJIOTHUECKUX MPOOIeM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE — OBJaJeHHUE OOyYarONIMMHUCSA 3HAHUSAMH O  CTPYKTYpPHO-
(YHKIIMOHAIBHOW ~ OpPraHM3allid  JKUBBIX CHCTEM pa3HOTO paHra u
npuoOpeTeHre YMEHUI UCTI0Ib30BaTh 3TU 3HaHUS B POPMHUPOBAHUH UHTEpECA K
onpenenéHHol o0macTh TPo(ecCHOHATBLHON JIESITCIBPHOCTH, CBSI3aHHOW C
Owonorued, WM K BBIOOPY Y4YeOHOrO 3aBEACHHUS [UIsl TPOJOJDKEHUS
OHMOJIOrMYecKOoro 00pa3oBaHuUs.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yI1yONE€HHOM YpOBHE 00€CIIeUNBACTCS PEIICHUEM CIIEeIYIOIUX 3aau:

OCBOCHHE OOYYaIOMUMHCS CUCTEMBI OHWOJOTHYECKUX 3HAHWUHA: 00
OCHOBHBIX OHOJIOTMYECKUX TEOpHSX, KOHLENUMUAX, THUIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M NPABWIIAX, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTHHY MHpA; O CTPOEHHH, MHOIOOOpasMd U OCOOEHHOCTSX
OMOJIOrMYeCKUX cucTeM (KJIeTKa, OpPraHu3M, MOMYJSLUs, BHJI, OHOreOleHO3,
o6uocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX U COBPEMEHHBIX HCCIEAOBAHUSAX B
OHoJIOTHH;

O3HAKOMJIEHHE OOYYalOLIHUXCSA C METOJAaMHU IMO3HAHUS KUBOW HPHUPOJBIL:
HCCJIEI0BATEIbCKUMU  METOJAaMU OHOJIOTMYECKUX HAayK (MOJEKYJISIpHOH U



KJIETOYHON OWOJIOTHH, SMOPHOJIOTHH W OWONOTHH DPAa3BUTHSA, TCHETHUKUA W
CEJICKITNU, OWOTEXHOJOTUH W CHHTETHYCCKON OWOJIOTHH, MaJICOHTOJOTHH,
DKOJIOTHH); METOJaMH CaMOCTOSTEIBLHOTO TMPOBEICHHUS OHOJOTHYCCKUX
ucclenoBaHuii B JyiabopaTopur W B Tpupojsie (HaOI0JIeHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJICHNE OOYYAIOIUMHUCS YMEHUSMHU: CaMOCTOSATEIBLHO HAXOIUTh,
aHAJM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHYCCKYIO0 WH(DOPMAITUIO; MOJIh30BaAThCS
OMOJOTMYECKON TEPMUHOJOTHEN U CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKAY
pa3BUTHEM OWOJIOTHM M COITMAIBHO-)KOHOMHUYCCKUMU U 3KOJOTHUYCCKUMU
mpo0JIeMaMHu YeJI0BEUeCTBa; OIICHUBATH TOCIEICTBUS CBOCH JCATEIHHOCTH TIO
OTHOIIICHUIO K OKPY’KAIOIICH MPUPOIHOW Cpejie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKpYXKAIONIUX JIIOJieH; OOOCHOBBIBATH M  COONIOAATh  MEpHI
npoQUIaKTHKU WH(DEKITMOHHBIX 3a00JI€BaHUM, MpaBUja MOBEACHUS B TPUPOJIC
n oOecreyeHuss 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATECIBLHOCTH B
Ype3BbIUAWHBIX ~ CUTyalMsIX TPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIEC HAyYHbIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYyYarOmIUXCS  WHTCJUICKTYadbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B MpOIECCE 3HAKOMCTBA C BBUIAOIIMMHCS OTKPBITUAMU U
COBPEMCHHBIMH HCCJICIOBAHUSIMH B OWOJIOTHH, PEIIaCMBbIMU €10 IIPOOJIeMaMu,
METOJI0JIOTHECH OMOJIOTUYECKOTO WCCJICIOBAHNS, IIPOBEICHHUS
OKCIICPUMEHTAIBHBIX ~ UCCJICIOBAHMMA, pEIICHUS  OWOJOTHYCCKUX  3ajad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAIOIIMXCS IICHHOCTHOTO OTHOIICHUS K JKUBOM MPUPOJIE
B IIEJIOM MU K OTHEIbHBIM €€ O0O0beKTaM U SBIEHUAM; (popmMupoBaHue
HKOJIOTUYECKOM, TeHeTUYECKON T'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEJICHUS B
PUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne O00yYaroUUMHUCS KOMIIETEHTHOCTH B  PAIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOJIIOICHHE TPaBUJI TMOBEJEHUS B TPHUPOJE, OXpaHbl
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHH COOCTBEHHOTO 3/I0pPOBbS U
3MI0POBBS  OKpY)KalOImUX  Jiroaed  (coOmomeHuss Mep  NpodUIaKTHKU
3a00JIEBaHHIA, oOecrieueHue 0€30I1acHOCTH YKU3HEIESATEILHOCTH B
Ype3BBIUAMHBIX CUTYAlUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCITOJIb30BaHUS OMOJIOTHYCCKUX 3HAHWW U YMEHHH B TTOBCETHEBHOM KM3HU,

CO3JJaHUE YCJIOBHH JJI1 OCO3HAHHOTO BBIOOpa  OOYYAFOITUMUCS
WHIMBUIYaJTbHON o0pa3oBaTeIbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIEYIONeMy MpPO(EeCcCHOHATEHOMY CaMOONPEEICHUIO, B COOTBETCTBHH C
WHIUBUIYaJIbHBIMU HHTEPECAMHU U IOTPEOHOCTAMH PETHOHA.

OOmiee 4YHWCIO YacoB, OTBEJACHHBIX Ha W3y4YeHHE OHWOJOTUHM Ha
yTIIyOJICHHOM YPOBHE CpejHero ooIiero oopasoBanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3aMOHHBIX (HOPM, METOJIOB M CPEIICTB OOyUEeHUS OMOJIOTUN
OCYIIECTBIISIETCS ¢ YUETOM CHEeUUKHA €ro COACp)KaHUs W HAPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTHYECKOTO0 O00pa3oBaHUS B OPraHU3AIUSAX CPETHETO
po(ecCHOHaTBLHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPU OOYyYEeHHHM OWOJOTHH Ha YIIIYyOJIEHHOM
YpOBHE SIBIICTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThueckux pabot. Taxke
ydgactue  OOydYarommxcsi B BBIIIOJIHEHWM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATEILCKUX pPa0dOT, TeMaTHKa KOTOPBIX OMpPEACISICTCS yYUTelIeM Ha
OCHOBE WMEIONINUXCS MaTEPHATBHO-TEXHUYECKUX PECYpCOB ¥  MECTHBIX
MIPUPOIHBIX YCIIOBHUU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OuoJiorusi — KOMIUIEKCHasi Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiornyeckue HayKu M H3ydaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoOJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouonorueit. 3HaueHue
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C IPYTUMHU Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKuBble cuctemMbl Kak HpenMer uzydeHus: Ouosioruu. CBOMCTBa KHUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alu JKHUBBIX CHCTEM: MOJIEKYJSIPDHBIA, KJIETOYHBIM,
TKAHEBbIM,  OPraHW3MEHHBIM,  NOMYJALUOHHO-BUAOBOM,  3IKOCHUCTEMHBIN
(buoreonenoTndeckuii), omochepusiii. Ilporeccrl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusyyarommue >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHSX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Omosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. I[lmaHupoBaHue >KCHEpUMEHTA.
[TocTanoBka u mpoBepka runote3. Hynesas runotesa. [lonstre BIOOpKHU U €€
JIOCTOBEPHOCTh. Pa3dpoc B Omosormdecknx MaHHbIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXKEHUSI PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabnmuet 1 cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonornueckue
cucteMbl», «CBONCTBA JKUBOM MaTepum», «YPOBHU OpPraHHU3allUd KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBIY.

O6GopynoBanue: JjabopaTopHoe  oOOpyaOBaHWE JUISI  MPOBEICHHS
HaOJII0ICHUI, H3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAA eauHUIA >kuBoro. HWcropus
OoTKpbITUsl KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBanu, M. Illneiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AU(depeHInaIbHOe
LHEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoKk.  OIEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (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, MHUKPOIpENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

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

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJABTPAMUKPOIJIEMEHTHI.
Bona n €€ posib Kak pacTBOPHTENS, peareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIJIOpEryaiuu. MuHepaabHble BEIECTBA KIETKH, UX OMOJIOTrHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, HenTUAHAs CBS3b. BTopuuHas, TpeTudHas,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
o0enkoB. buonornueckue GyHkimu 6eakoB. [lpuonai.

VYrneBoasl.  MoHOcaxapunbl,  JAWCaXapuiabl,  OJIMUTOCaXapuiabl U
nonucaxapunpl. OOmUNA TJIaH CTpOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. bruonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunbsHO-rHApOdOOHBIE  cBoOMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepoubl. buomornueckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CTpoeHre HyKI€MHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpuamun komminementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHE W OHOJIOTHYSCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornyeckne pynkmun AT®. BoccTraHoBIeHHBIE IEPEHOCYNKH, UX (YHKIIUN
B KJIeTke. /[[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme J[HK.
Memoowvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CtpyktypHas  Owonorusi:  OMOXMMHYECKHME W Omodu3nyecKue
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue  cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiii  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEnpUpOOHbIX AHANO0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommar, k. Yorcon, ®. Kpukx, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KHBOM MPUPOIEN.

Tabnuuel u cxemsl: «llepuoguueckas Tabnaua XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbI», «BellecTBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl O€IKOBOM MOJIEKYJbl», «CTpOEHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MoOJIeKynl JunuaoBy, «HykienHoBble KHUCTOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMUYeCKas 1ocyia u 000pyJ0BaHUE.

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

JlaGoparopnass pabora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunsl KJIETOK: 3yKapuoTHYecKass U mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHuecKod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOeHHOCTH  CTpOEHUsi  rerepoTpo@HOl U aBTOTpO(HOMU
IPOKAPUOTHYECKUX KIETOK. MecTO U posib MPOKapUOT B OUOIIEHO3aX.

Ctpoenre ¥ (QYHKIIMOHMpPOBAaHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmainiemMma). CTpyKTypa IIa3MaTHYeCKON
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MEMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIA (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponuriaemocts MmemOpansl. PaboTa
HATPUN-KAJIMEBOTO HAacoca. DHIOLMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
[uronnasma. IluTo3zosnbs.  LluTockener.  JIBM)KEHHE  IIUTOIJIA3MBI.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTaHOU/IbI KJIETKH:

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TU30COMBI, UX CTPOCHHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMJOB KieTku. CTpoeHue
TPaHyJISPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunte3
pacTBOPUMBIX OenKkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ tankuit (arpaHyspHBIi)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QpyHkIus annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnmopT BewIECTB B KIIE€TKE. BaKyonu pacTUTENbHBIX KIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumouoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
actu. [lepBuyHbIe, BTOPUYHBIC U CIOXKHBIC TIACTUIBI (POTOCHHTE3UPYIOIIHUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTol. AKmMmuHogvle Mukpoguiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleUHblX K1emoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Obonouka siapa, XpOMaTHH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOCHHE
u ¢yHkuuu. AnepHelii 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacloOIOKEHUE
XpOMOCOM B HMHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /Jlunamuxa sdepHou 060104Kku 6 mumose. AHoepHuviil
MPAaucnopm.

Knetounsle BikmtodeHus. CpaBHHUTENbHAs XapaKTEPUCTHKA  KJIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOW  KIeTkn», «CTpoeHHe pacTUTENBbHON KJIeTku», «CTpoeHue
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKIY.

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

JlaGoparopHass pabGora «l3ydyeHue CTpOEHUS KIETOK pPa3IUYHbIX
OpraHU3MOBY.

IMpakTHyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

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

IpakTnueckass padora «V3yueHWe JBMKCHHUS  ITUTOILIA3MBI B
PACTUTEITBHBIX KIIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIrUU B KJIETKe

AccUMUIATIAS W JTUCCUMHJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. TuIbl
oOMEHa BEUIECTB: aBTOTPO(PHBIM M TrerepoTpodHBINA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. JHEPreTUYecKkoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B oOmeHHbIX mporieccax. DepMEHTaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. MepMEeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajan3aTopoB. benku-akTUBaTOphl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH ()epPMEHTATHBHBIX PEAKIIUI OT Pa3IUIHBIX (DAKTOPOB.

[lepBuuHbBI CHUHTE3 OpPraHUYECKUX BEHIECTB B KiIEeTKe. DOTOCHUHTES.
Anoxcueennwlil u okcueenHwvlll pomocunmes y baxmepui. Ceemocobuparowue
nuUeMeHmsl U NUSMEeHMbl pPeaKkyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHoOBas (a3el. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. llpogykTuBHOCTH (oTocuHTe3a. BnmsHue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIINE OAKTEPHH, KelIe300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBI. Orarbl HYHEPTEeTHYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [HKOIW3 — OECKHUCIOPOAHOE paclICIUICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B IIporieccax  OMOJOTHYECKOro  OKuciaeHus.  Llukiaudeckue  peakiiuu.
OxucnurensHoe (dochopumupoBanue. Ouepeus memMOpanno2o 2paoueHma
npomonos. Cuumes ATD: paboma npomonnoi AT®-cunmaswel. IIpenmyiiecTra
a’poOHOro myTHh oOOMEHa BEIIECTB Iepe]] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

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

Tabmumbet u  cxembl: «DoOTOCHHTE3», «DHEPreTUuecKui OoOMEHy,
«buocuntes 6enkay, «CtpoeHue hepMeHTa», « XEMOCHUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBIICHUS TTIOCTOSHHBIX U BPEMEHHBIX MUKPOITPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaJTUTHUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WM KaTalasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO pACIICTUICHUS
NEePOKCHUAA BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

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. Cospesanue mampuunvix PHK 6 sykxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
Oenka. YcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOKuCHOT. Poub
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U AyKapuOT. Perynsiuus akTUBHOCTH I'€HOB y MpOKapuoT. ['unoresa
onepoHa (®. XKako6, XK. Mano). MorexynsapHvie mexanuzmvl IKCNPeCccuu 2eH08
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HHM U OOJUTaTHBIC TApa3UTHI.
CtpoeHne TpPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn J[HK-codepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3abosneBaHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOIEMBI.

Buoungopmamurxa: unmeepayus u anarus 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux oOauuvlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHncTpanuun

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

Tabmuiel M cxembl: «buocuHTe3 Ocnkay», «l'eHeTHYECKHH KOO,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsmus. Wutepdaza m MHUTO3.
OcobOeHHOCTH TPOIIeCCOB, MpOTeKaromuX B uHTEepdase. [lonroroBka KieTku K
nenenuto. Ilpecunrernueckuii  (MOCTMUTOTUYECKHI), CHUHTETUYECKUUA W
MMOCTCUHTETUYECKUHN (TPEMUTOTUUYECKH ) MEPUOIbl HUHTEP(DA3BI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAIIIEIBbHOCTD.



Mexanunsm perunkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TenoMepasza. XpPOMOCOMHBI HaOOp KIETKH — KapuoTHN. JUMIouaHbId U
rariouaHbld  HaboOpel XpoMmocoM. ['omosiornuHbie xpomMocowmbl. I[lomoBbie
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunel Muto3a. Kapnokunes u nutoknHe3. buosornueckoe 3HayeHue
MHTO3a.

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

Knerounoe snpo, xpomocoMbl, GyHKIIMOHAIbHAS T€HOMUKA. Mexanusmwl
npoaugepayuu, ouggepenyuposxku, cmapenus u euberu kiemox. «l{ugposas
KllemKkay» — buoun@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

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

O6GopynoBaHUEe: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHUTO3 B
KJIETKaX KOpEIIIKa JIyKay.

Jlabopatopnass  paGora  «M3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHManbHbIE OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

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

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble U IeHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBl OpPraHOB JKMBOTHBIX M 4elioBeKa. DYHKIMU OpPraHOB U CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHue  OpraHu3sMoB. JIBH)KEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTECHUM:
TPONMU3Mbl M HACTUU. JIBUKEHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIeuHas cucrema. Peduiekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanne opranusmoB. llormomenne BOAbI, YIJIEKUCIOTO Trasa u
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOJIIOCTHOE
U BHYTPHUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUIIEBAPUTENBHOrO  TpakTa.  llumeBapuTenbHbIE  KEIE3BI.
[InmeBapurenbHas cucremMa 4eaoBeKa.



Jlpixanue opraHu3MoB. JIpiIxaHue pacteHuil. JIpIXxaHue IKUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KiIeTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHasi CUCTEMa 4YeloBeKa. MeXaHu3M
BEHTWISILIMU JIETKUX Yy NTUIl U MIICKONUTAIOUX. Perynsauust JbIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHass cucrema NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ceparle,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KkpoBooOpaimieHus. DBOIIOLMOHHbBIC
YCJIOXHEHUSI CTPOEHHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
KUBOTHBIX. CoOKpatuTenbHble Bakyosu. Opranbl BblaeneHus. DuiabTpanus,
CeKpelMsi M OOpaTHOE BCachlBAHHWE KaK MEXaHU3Mbl pPabOThl OpPraHOB
BbiJiesicHUsl. CBsI3b  TOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTEIBHOU
cucremMaMu. BplfieieHne y TO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. [louku.
Crpoenue u pyHkimonupoBanue HedypoHa. OOpa3oBaHUE MOYH Y YEIIOBEKA.

3anmTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUHU.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M UX NPOU3BOJHBIE.
3amura opranusma ot OosiesHeill. IMMmyHHas cucteMa denoBeka. KiaeTouHslil u
TyMOpaJIbHbIH UMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crieruUIecKuii
UMMYHUTET. Teopusi KIOHAIBHO-CeleKTUBHOTO nMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3sMoB. Polb
BPOXKIAEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte W perynsauus |y opraHusMoB. Paznpaxumocts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. POCTOBBIC BElIECTBA U UX 3HAYCHUE.

HepBuasi cucrema u pednekTopHasl peryisius y >XUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pedriekropHast myra. be3yciioBHbIE B YCIOBHBIE PE(DIICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3pl H>HOOKPUHHOM CUCTEMBI W WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-runodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabnuier u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «baktepumny», «lIpocreitmney, «OpraHbl HBETKOBBIX PACTEHUII,
«CuctemMbl OpraHoB [O3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pactenui», «KopHeBbie cuCTeMbD», «CTpoeHHE CTEOISI»,
«CTpoeHue JUCTOBOW IIACTUHKUY», « TKaHU KUBOTHBIX», «CKENeT 4eloBEeKay,
«ITumeBapurenbHas cucrema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBHas cucrema», «Koxa», «MplmeuyHas  cHCTEMaAY,
«BblienuTenbHas cucteMay, « HAOKPpUHHAST cucTemMa», «CTPOEHHUE MBIIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «Cxema NHUTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpO€HUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee CTpoeHHe J0XKIeBOro uepss», «HeppHas
cucreMa pwid», «HepBHas cuctema gsrymku», «HepBHas —cucrtema
npecMbikatonuxcsi», «HepBHas cucrema nrtuny, «HepBHas cucrema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJJHOKIETOYHBIX
OpraHW3MOB, MUKpPOTMpENnapaThl TKaHEH, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIC AK3EMILISIPhl KOMHATHBIX PACTCHU, repbapuu
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpENapaTbl >XUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBEKa,
o0opyAoBaHWe MJii JEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOIO MHUTaHUSA
pacTeHuil, pacuIeUieHus] KpaxMajia U OeJKOB MoJ JeHCTBUEM (PEepMEHTOB,
o0opyaoBaHWe [JIsi JEMOHCTpAlMU OIBITOB MO HW3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JABWIXKCHHUM, MOJIETHU TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabGopaTropHasi padora «3yueHue TKaHeu )KMBOTHBIX ).

JlaGopaTopHas padora «/I3yueHre opranoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHHe H pa3BUTHE OPTaHU3MOB

@DopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUA,
dparMeHTanus, KIOHUPOBAHHE.

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

[IpenzapoasiieBoe pa3zBuTue. l'ameToreHe3 y JKHUBOTHBIX. IlosioBbIe
xene3pl. OOpa3zoBaHWME M pa3BUTHE IMOJOBBIX KiIeTOK. CrepMarorenes W
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBOpeHrne M SMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHoOJoTHUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopghozene3 — oOHa u3 2nasHvix npoodnem
ambpuonoeuu. Kouyenyus mopgoeenos u moodenu mopgozeneza. Cramuu
sMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpobOnenue. Tumbl
npoonenus. /lemepmunuposanHoe U HeOepMUHUPOBAHHOe  OpobJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOIMMTAIONIHX.
3apojpllieBble  JUCTKH (TacTpyisiuus). 3akiajJka OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOEe BiMsSHHME YacTel pa3BUBAIOIIETOCH
3apojpliia (3MOpUOHANIBHAS UHAYKIMS ). 3aKIaJKa MJIaHa CTPOEHHUS dKUBOTHOTO
KaK pe3yJbpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM TI'€HOB. BriusHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomMOpronaneHbil niepuon. Ilpsmoe u
Hempsimoe pas3BuTue. PasButme ¢ meramopdo3oM y OECO3BOHOYHBIX U
MMO3BOHOYHBIX >XMBOTHBIX. bHONOrHueckoe 3HA4YE€HHE NPSIMOTO U HEMPSIMOIO
pPa3BUTHSA, UX pacpOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuonbl onTorenesa yenoseka. CrapeHue
U CMEpPTh KaKk OUOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. 'ameroput u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PaA3BUTHUE PACTUTEIbHBIX



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

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnoynoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJIEHBI»,
«PazmMHOXkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameroreHes,
«CTpoeHue SAUIEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUH OHTOTCHE3A,
«lIpsmoe m Hemnpsamoe pasButue», «Pa3Burue MaKWCKOro xykay», «Pa3zButue
capanun», «Pa3Buthe nsArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN 1THUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LMUKI MXay,
«OKV3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opyaoBaHuEe: CBETOBOM MUKPOCKOI, MHUKPOIIpENapaThl SUIECKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHUSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

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

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. Poib 0TeueCTBEHHBIX YUEHBIX B pa3BUTUU
renetuku. Pa6otel H. K. Komnbrora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kaprnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJIJIEIbHBIE T'€HBI, aJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (enotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

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

Tabmuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX
HCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaenss — 3aKOH
eauHooOpa3usi rUOpUIOB TMepBOro mnokoJyieHus. [IpaBuwio JTOMHUHUpPOBAHUS.
Bropoii 3akoH MeHnaensa — 3akOH paclieruieHus Nnpu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEUIMBaHUs. [ MIOTe3a YNCTOTHI raMeT.

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

HE3aBUCMMOIO  HACJIEIOBaHWsS  NOPU3HAKOB.  LluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMUS.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuernuieHHOE HAceIOBAHUE TE€HOB, HAPYLIEHUE CLEIUICHUS MEXIy TIE€HaMH.
XPpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH.

I'eneruka nosa. XpoOMOCOMHBIN MEXAHU3M ONPENEICHUS NT0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraME€THbIM H  TIE€TEPOraMETHBIA  IMOJL
I'enetnueckass CTpyKTypa DOJIOBBIX XpoMocoM. HacienoBanue npu3HaKoB,
CLCIUIEHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTrponuss — MHOKECTBEHHOE
JNeUCTBUE TeHAa. MHOKECTBEHHBIM ajulelin3M. B3auMOJIeNCTBUE HEaJIEIIbHBIX
reHoB. KommiiementapHocts. Onucras. [lonmumepusi.

['eHeTnyeckHil KOHTPOJIb PAa3BUTHSA PACTEHUM, )KMBOTHBIX U YEJIOBEKA, a
TakKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
['eneTnyeckrie MeXxaHM3Mbl CHUMOHMOTEHE3a, MEXaHU3Mbl B3aWMOJICUCTBUS
«XO3MH — TMapa3suT» M «XO35IMH — MHUKpoOMOM». ['eHeTHdeckue acreKThl
KOHTPOJISI 1 U3MEHEHUS HACJICICTBEHHON MH(POPMAIIUU B TTIOKOJICHUSX KJIETOK U
OpPraHu3MOB.

JdemoHcTpanumn

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

Tabnmuupsr m cxembl: «llepBblil U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mennensa», «AHaIM3UpPYIOLIEE  CKPEIIMBAHUEY, «HemnonHoe
JOMHUHHUpOBaHUE», «CIIeJIEHHOE HAaclel0BaHWE NPHU3HAKOB Y JIPO30(HUIBI»,
«l'enetuxka mnoma», «Kapuorun yenoBeka», «Kapuotun apo30Quib»,
«Kapunotun nrTump», «MHOXKECTBEHHBIN —aenusm», «BzaumonencrBue
TE€HOBY.

O6opynoBanue: MOJENb [Js JEMOHCTpPAllMM 3aKOHOB €IWHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIEIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpomnpemnapart: «Jpo3odunay.

IIpakTuyeckass padora «M3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

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

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoruna u cpeasl npu GopmupoBaHud (GEHOTHIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MopaundukannonHass HM3MEHYHBOCTh. Ponb cpensl B (OpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuanmonnsiii psng u BapuanuonHas kpuBasi (B. Moranncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHABI TEHOTHIIMYECKOM W3MEHYHMBOCTH. KOMOWHATHBHAA,
MYTallMOHHAS.

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

MyTanoHHas M3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W WHIAYUHPOBAHHBIC MyTaluu. SnepHbie U
nuTorUIaZMaTuueckue Mytanuu. (CoMaTuyecKhue U TOJIOBbIE  MYTAallHH.
[TprymHBI BOBHUKHOBECHUSI MyTaluid. MyTareHsl 1 WX BIUSHUE HA OPraHU3MBL.



3aKOHOMEPHOCTM MYTAallMOHHOTO MpOLEcca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacneacTBeHHou namMeHunBocty (H.W. BaBuos). BuesnepHast "3BMeHUMBOCTD U
HACJIECTBEHHOCTb.

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

JdemoHcTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmunbelt u  cxembl: «Bumbsl uaMmeHunBOCTHY», «MoaudukannoHHas

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

O6opynoBaHue: )KUBBIC U TepOApHBIC PK3EMILUIAPHI KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAUGUKAITMOHHONW HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jnpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

KapuoTtun yenoseka. MexayHapo/iHas IporpaMma MCCJIe0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUS TEHETUKU 4YEJIOBEKAa: TE€HEAJOTUYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUH. CoBpemMeHHOE OnpeeeHNe re€HOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCJIE C TOMOIIIBIO
I1I1P-anamu3a. HacnenacTBeHHble  3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOIOKCHHOCTBIO. 3HayeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JICBaHMI YeIOBEKA. 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 W XMMHYECKOMY  3arpsi3HCHHIO  OKpY)KAlomled  Cpenibl.
['eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K aTOJIOTHSIM.

JdeMoHCTpamuu

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

IIpakTnueckas padora «CocTaBlIE€HHUE U aHAIU3 POIOCIOBHOIN.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkamusi U celeKuus. 3apoKJICHHE CEJEKUUH W JOMECTUKALMU.
VYuyenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. PoJp celekunu B CO31aHUN COPTOB PACTEHUM U MOPOJ
KUBOTHbIX. CopT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTHYECKHX PSJI0B B
HaciaenacTBeHHOM wm3MeHumBocth H. . BaBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Mertoasl cenekuMOHHOW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIUBUYaJbHBIM.  OJTambl  KOMOWHAIIMOHHOM  ceneknuu.  VcmbpiTaHue
npou3BouTeNed mo moToMcTBy. OTOOp MO TEHOTUIY C TMOMOIIBIO OLICHKU
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHBIl YW XHUMHWYECKMHW MYTareHe3 Kak HWCTOYHHUK MYTalud y



KyJbTYpPHBIX (pOpM OpraHu3MoB. VIcHosib30BaHHE T€HOMHOTO PElaKTUPOBAHUS
1 MeToA0B pekomOuHaHTHBIX JIHK 115 mosyyeHus ucxoaHOro matepuania ajis
CEJIEKIIMH.

[lonyuenne MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
brnuskopoacTBeHHOE — CKpeluMBaHue, WM UHOpuaAWHT. HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['eTepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzanus. [lpeogonenue Gecrionus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHUSI CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHU
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 UYENAX VIYYULEHUS CYUeCmBYIoOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KpOCCO8, 8 MOM HYuclie C HPUMEHEHUeM COBPEMEHHbIX Memooos
HAYYHbIX UCCIe008aHUL, NePedosbiX udel U NepCneKmMuUGHbIX MeXHON02UU.

JdemoHcTpanumn

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

Tabmumelr u  cxembl: «lIeHTpbI TPOMCXOXKIEHUSI W MHOr0OOpaszus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOM
U3MEHUMBOCTHY», «Metoasl cenekiuny, «OtnanéHHas TrUOpUIU3ALMY,
«MyTtarenes».

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

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypceusi «OCHOBHBIE METOABI M JOCTH)KEHUSI CEJIEKLUHUHU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIIUIO, IUIeMeHHyl0  (depmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKPOOPraHWU3MbI,  HUX  XapaKTEpUCTUKa.  TpaaulmoHHas
OMoTexXHONOTHA: XJIeOOMeYeHue, TMOAyuYeHUEe KHUCIOMOJOYHBIX TPOAYKTOB,
BUHOAENHE. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMUYECKHUX
TexHojorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHONOTUH U MHCTPYMEHTOB LE€JICHANPABICHHOTO W3MEHEHUS
U KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 I[OJY4YEHUsS OPraHU3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETUUECKUE
Iy TH.

Knerounas nnxenepus. MeTonsl KyJbTypbl KIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpmoOanku. Comarmdeckas THOpUAM3AIMA W COMATHYCCKHMA
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHuit. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJTUKTOHANIbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsi ~ SWIEKIETOK W KJIOHUPOBAaHUE  JKMBOTHBIX. Merton
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posieHus, Kyibmusuposanus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M Te€HHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexkomOuHanTtHbiX JHK.  Cozoanue  mpanceennwix



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

Menuuunckue OuorexHonoruu. lIloctreHomHas nudpoBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBI aHaAIW3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMa YeJIOBeKa I OLICHKU COCTOSIHUS €ro 340poBbs. lMcnosnb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepus s
pa3paboTKu (yHIaMEHTAJbHBIX OCHOB MEAUIMHCKUX TEXHOJIOTMH, CO3AaHUs
KOMIIJIEKCHBIX TKaHEW COYE€TaHHEeM TEXHOJOTUW TPEXMEPHOro OMONMPUHTHHIA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbI0 00ecrieueHns] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycraHoBieHne MOJEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-cogepkamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

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

JlaGoparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOITOYHOKHUCIBIX IPOLYKTOB.

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

11 KJIACC

Tema 1. 3apoxkxaenne U pa3BuTHE 3BOJILHMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonmonHass teopuss Y. JlapBuHa. IlpeanochUiKM BO3HUKHOBEHMS
napBuHuA3Ma. JKU3Hb 1 Hay4yHas JaedaresbHoCcTh Y. JlapBuHa.

JBuwxymue cwibl 9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOXEHHS OPraHU3MOB, HACIJIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommoruu (CTD). Helirpanbhas
Teopusi dBomtonud. COBpEMEHHas HBOJIIOIMOHHAS Ouosiorusi. 3HadYeHHE
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOUW 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. Jlunuerwo)y,
«JlectHuna xuBbBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUPOBAHUS
MPUCTIOCOONIeHN y pacTeHu W >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapumpyta nyremectsus Y. Jlapsuna», «Haxonkm Y. [dapBunay», «Dopmsl
O6oprOBI  3a  cymectBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJIbTypHBIX (GopM KamycTbl», «l[lopoabl AoMamHUX >KUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAoB (mo Y. J[lapBuny)», «Cxema COOTHOIICHHS
JBIKYIIUX CHJI 3BOJIOLNNY», «OCHOBHBIE TMOJOKEHUSI CUHTETUYECKOW Teopuu
ABOJIOLIMI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsimuss Kak »3ieMeHTapHas eauHuna H3Boonuu. CoBpeMEHHBIE
METOJ[bl OIIEHKH TE€HETHYECKOro pa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHM.



N3menenne reHodoOHIA MOMYISUMUM KaK dJIEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTudyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (ABMIXKYIIUE CHUJIbI) ABOJIONUHA. MyTallmoOHHBIN
npouecc. KomOuHaTuBHas u3MEHYMBOCTh. Jlpeil) reHoB — ciydaiiHble
HEHANpABJICHHbIE HW3MEHEHMs] 4YacTOT ajieled B monyssinusax. Oddekr
ocHoBarensl. Ippexm Oymouinounozo zcopaviuka. CHUdNCEHUE 2eHemU4ecKo2o
pasnooopasus: npudunsl u cireocmsus. Ilpossnenue sghghexma opetigpa cenog 6
oonbwiux u  maneix nonyaayusax. Murpauun.  M3onsuus  nOmyJIsSLANA:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoJIOTHUecKas (PEernpoIyKTUBHAS).

EctecTBeHHBIl 0TOOp — Hampapisiomui (akrop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTAOWIM3UPYIOIIUNA, pa3pbIBAIOIINAN
(nu3pynTuBHbIi). [lonoBoit 0T60p. BO3HUKHOBEHHE U 3BOMIOIUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3HukHOBEHHE  TIPUCMIOCOOJICHUH Yy  OpraHu3MoB.  ApomMopdo3bl H
U0 anTaIuu. [Tpumepsr MIPUCIIOCOOICHU I y OpraHU3MOB:
Mopdosiorudeckue, (PU3MOIOTHYECKHUE, OWOXMMHUYECKHE, TOBEACHUYCCKUE.
OTHOCHUTENBHOCTH TPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJONNHU. M3omsauust — kitoueBor ¢gakrtop BumooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3ALIMS,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp »BomOIMOHHONW OWONOTMM B pa3palOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6nopa3zHooOpa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
uX Xo3sieB. MexaHu3mbl (HOPMHPOBAHUSA YCTOWYMBOCTH K AaHTUOMOTHKAM H
criocoObl OOPHOBI C HEH.

JdeMoHCcTpamuun

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

Tabmumel 1 cxembl: «MyTallMOHHAsT M3MEHYMBOCThY, «llomynsumronHas
CTpyKTypa Buma», «Cxema TIposBIeHHS 3akoHa Xapau—BaiinOepray,
«/IBMKylllMe CWIBl HBONIOLMHY, «JKOJOTMYECKas W3OJSALUS MOMYJISIUN
ceBaHCKOHN (hopenm», «I'eorpaduyeckass U30JALIMS JTUCTBEHHHUIBI CHOMPCKON U
JMCTBEHHUIIbI 1aypcKoi», «llomynsroHHbIE BOJIHBI YMCIEHHOCTH XUIIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopay, «Dopmbl GopbOBI 3a
cyliecTBoBaHue», «MHAyCTpHanbHBIA MeENaHu3M», <« KUBBIE HCKONAeMBbIEY,
«ITokpoBuTEnbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantanum»,  «lIpucrnocobGreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKNY,
«CTpykTypa  BHJa B NOPUPOJIEY, «CrocoObl  BHJI000pa30BaHUSY,
«["eorpaduyeckoe BUJI000pa30oBaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYeCcKOe BU000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUiI»,
«KamnycTHO-peieUHbI THOPUIY.

O6opynoBanue: TepOapuy pacTeHHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl U 3BEpel C MpUMEpPaMHU PaA3IMYHBIX MPUCHOCOOJIEHUHN, dyyena MNTULl U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHUN OJU3KUX BUJIOB, 0OPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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



JlabopaTtopnas padora «llpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS 1IEJIECO00PA3ZHOCTDY.

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

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meronpl u3ydeHHs MAaKpOAIBOJIOLMU. [lalieOHTOIOrMYECKUE METOMBI
u3ydeHus: spomrouuu. Ilepexomgnsie Gopmbl U (UIOTEHETUYECKUE PSAJIbI
OpraHU3MOB.

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

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3YYEHUs DBOJIIOLUMH. ['€HETMYECKHE MEXAHU3MBbI JBOJIIOLMHA OHTOrEHE3a W
NOSIBJIEHNS DBOJIOIMOHHBIX HOBLIECTB. [ OMOJIOTMYHBIE W AHAJOTMYHBIC
opranbl. PyauMeHTapHble Oopranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  HM3YyYEHHS  SBOJIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METO/IbI TOCTPOCHUS (PUIOTEHETUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
IToptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkernb.
Tabmuuel U CXEMBI: «DuUIOreHeTUYECKU  psAx  JIOMIaAn»,

«Apxeonrtepukcy, «3Bepo3yobie simepb», «Creromedans», «Punnoduts,
«CemeHHBIE TMANOpPOTHUKWY», «buoreorpaguueckue 30HBI 3emMian», «/peitd
KOHTHHEHTOBY, «Penmuktb», «HauanpHble cTaauy 3MOPHUOHANBHOTO Pa3BUTHUS
NO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W AHAJIOTUYHBIE OPraHbD),
«PynumeHThsl», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHl  dYeloBEeKa W
muMnan3e», «[JaBHbIe HampaBlIeHUs 3BOJONHNY, «OO0IIHe 3aKOHOMEPHOCTH
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOIAEMbIX OCTAaTKOB
OpPraHW3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hayunble rumote3pl mpoucXokAeHUsi *KU3HU Ha 3emse. AOHOreHes u
naHcnepmusi.  JloHayuHble ~— TpEACTaBICHUS O  3apOXKICHUU  KU3HH
(kpeannonusM). ['unmore3a NOCTOSIHHOTO CaMO3apOXKACHUS JKU3HH U €€
onpoBepxkenue omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. ITlacrepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  3Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) JIBOJIONHUA. XHUMHUYECKas SBOJIONUSI. AOUMOTEHHBIA CHHTE3
opraHuyeckux BellecTB U3 Heopranudeckux. OmbiT C. Mumnepa u I'. FOpu.
O6pazoBanue noauMmepoB u3 MoHomepoB. KoanepBatHas rumore3a A. U.
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a I'. Ménnepa. Pubo3umbr (T. YUek) u rumoreza «vmupa PHK» V.
['unGepra. ®opmupoBanrue MeMOpaH M BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopuss 3emnm um Metonpl €€ uzydeHus. Vckomaemble OpraHUYECKHE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIIOTHAas
reoXpoHoJiorusi. ['eoxpoHosorndeckas mKana: 30Hbl, 3pbl, IEPUObI, STTOXH.



HauvanpHble 3Tambl opraHuyeckor 3BOMIOLMU. llosBIeHHEe U 3BOMIOLUA
MEePBBIX KJIETOK. DBOMIONMS MeTa0oau3Ma. BOZHUKHOBEHUE TIEPBBIX IKOCUCTEM.
CoBpeMeHHBbIE MHUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBbIX Ha 3emiie
cooOmrectB. CTpomMaTonuThl. [IpokapuoThl ¥ 3YKapHOTHI.

[Ipoucxoxnenue AYKapHoT (cumOuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl SBOJIOIUYU BBICIINX pacTeHUuid. OCHOBHBIE apoMOP(O3bI
pacreHuii. Bpixox pacreHuin Ha cymy. [losiBiieHue CIIOpOBBIX pacTeHUM WU
3aBoeBaHMe uMHU cymu. CemeHHble pacTeHus. [IponMcxoxaeHHe IBETKOBBIX
pacTeHU.

OcCHOBHBIE ATallbl BOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
TunoB. IlepBbie XOpAoBble KUBOTHbIE. JKU3HHL B BOJE. BOJIOIUS
no3BoHOuUHbIX. [Ipoucxoxaenne ampubuit u pentuwiuid. [Ipoucxoxnenue
MJIEKONUTaromuMXx u nrtuill. [lpuHnun kimrodeBoro apomopdosa. OcBoeHue
0ECI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxei, MpoTepo30il,
najeo3oM, Me3030M, KaihHo30oi. OOmas xapakTepucTuka KiIuMara u
reoJIornueckux mpoueccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BEIMUPAHUSI — HKOJIOTUYECKHE KPU3UCHI TTpouuioro. [IpudauHel
U CJEACTBHUS MAaCCOBBIX BbIMUpaHUU. COBPEMEHHBIH HKOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopazHoodpas3ust Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIUIbI KIaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Pean, JI. Cnamnannanu, JI. ITactep, M. 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Mumep, I'. IOpu.

Tabmumpe! u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. IlacTepa
0 U3YYEHUIO CaMO3apoXKIeHus xu3Hm», «Cxema ombita C. Mwmiepa, I
HOpu», «3T1anbl HEOPraHMYECKON ABOTIOLNNY, «['€OXpPOHOIOTHYECKas LIKaIa,
«HauvanpHpie dTambl OpraHuyeckod HBomoIuu», «Cxema oOpa3oBaHUs
yKapuoT MmyTéM cumOuoreHesa», «Cucrema >KUBOM Tpupoabl», «CTpoeHue
BUpyca», «ApoMmopdo3bl pacteHui», «Punnoputh», «OTHOKIETOYHBIC
BOJIOpociny, «MHOrOKJIETOUHbIE BoOAOpoCHnW», «Mxu», «llamopoTHUKWY,
«l'onocemenHble pacTeHUus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
Pa3BHUTHs JKUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreitmue,
«Kumegnononoctueie», «llmockue depBu», «UmeHuctoHorue», «PwIObI»,
«3emHoBOSIHbIeY», «lIpecmbikaromuecs», «llTumpy, «MIIEKOMUTAIOLIINAEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTme KWU3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
M€e3030HCKON 3pe», «Pa3BuTHE XU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUDPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJAXHBIC MNpenapaTtbl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB,
KOJUICKIIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyeja NTUL H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX HCKOIMAEMBbIX, MYJISKA
OPraHN4YEeCKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  U3y4eHMI0O A0MOTEHHOIO CHHTE3a  OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMOcheper.

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

IIpakTnueckas padora «lI3yuenne ocoOEHHOCTEH CTpOEHUs paCTEHUMU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OCOOEHHOCTEH  CTPOEHHS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTpOnonorud. MeTopl aHTPOIIOJIOTHH.

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

CxoxncTBo uyenoBeka ¢ IKMBOTHbIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-
Mopdororuyeckue, AMOPUOJIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBefeHyeckre. OTIM4YMs 4YelOBEKa OT JKUBOTHBIX. IIpsAMoxoxkzaeHue u
KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymume  cuibl  (dakTopel)  aHTPOINOreHe3a:  OMOJOTUYECKHE,
couuanbublie. COOTHOIIEHHE OMOJOTUYECKMX M COLMAJIbHBIX (AKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIE cTaauu aHTponoreHeza. PanHue yenoBekooOpa3Hbie 00€3bIHbI
(MpOKOHCYIIBI) M paHHHE TOHTUABl — OOIIME TPEIKH YeTOBEKOOOPa3HbIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE TNpelKH jtofed. Yemosek
yMENbIi, MEpPBblE M3TOTOBJIEHUS OpyAHi Tpyna. UenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA Jrofel 3a mpeaensl Adpuku. YemoBek renaenbOeprckuii —
oOlui MpeaoK HeaHAEPTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3yMHOro. YenoBek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEM XOJIOAHOIO KinMara. YenoBek pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOTO YeloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSALIHUSIX
yenoBeka. MyTallMOHHBIA mporiece ¥ moymMopdu3M. [lonmynsimoHHbIe BOJTHBI,
npeiid reHoB, Murpanus U «3pdEKT 0OCHOBATENSA» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pachl. IloHsatue o pace. bonbmme pachl: €BpomneouaHas
(eBpasumiickasi), aBCTpaJlO-HErpOUJHAsl (PKBATOpUAIbHAsA), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl YeloBEeKa MO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh  pacu3Ma.
[TprcniocOOIEHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CPEIbI.
Bnusinue reorpaduyeckoit cpenbl u apeiida TEHOB Ha MOPQGOIOTHIO U
(U3HOIOTHIO YEITOBEKA.

MexauciuIuIMHapHbie  METONbl B (U3MYECKOor  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTHUs
YeJI0BEUECKUX NMOoNysiuid. brocolnanbHble UCCie10BaHUs TPUPOJIBI YETOBEKA.
HccnenoBanne KO3BOIIOIUHA OUOJIOTUYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmunbl W cxeMbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBekay, «YenoBekooOpasHbie 00€3bsiHb», «CKelneT 4eIoBeKa U CKeJeT
muMIan3e», «PyquMeHTsl U aTaBU3Mbly, «JIBUXKYIIUME CUIIbI aHTPOIIOTEHE3ay,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKa», «ABCTPATIONUTEK», «YEIOBEK yMEIbIii»,
«Henosek mnpsaMoxonsumuin», «JleHucoBckuii yenmoBek» «Heannepranbipi»,
«KpomanboHuib», «IIpenku yenoBeka», «ITambl 3BOJIOIUMN YeIoBeKay, «Pachl
YEJIOBEKAY.

OGopynoBaHue: MYJSI)KM OKaMEHEIIOCTEH, MpeaMEeTOB MaTepualbHOMN
KyJIbTYyphl TPEIKOB YeNoBeKa, penpoaykuuu (dororpadun) KapTUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHS 4YeJIOBEKa,
doTorpadun HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M uepena IIMMIIaH3e, MOJEIb KHUCTH 4YEJIOBEKa U
KHCTH IIMUMIIaH3€, MOJICJIM TOpCa MPEJAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue oCOOECHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

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

3apoxeHue W pasBuTHEe dKojoruu B Tpyaax A. I'ymGonbara, K. ©.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u
3a/1a4u 3K0JIOTHHU. CBS3b DKOJIOTHUH C IPYTUMU HAYKaAMH.

Mertonasl skonorun. [loneBbie HaOMOACHUSA. DKCIEPUMEHTHI B SKOJIOTHH:
IpPUPOJHbIE W JlabopatopHble. MoaenupoBaHue B IKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKATbHBIN, pErHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJIOTMYECKMX 3HAHUK I  4YelOBeKa. KOJOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eloBedecTBa ¢ Npupoaoil. PopMupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpamuun

[Toptpersl: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepiios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxembl: «Pa3nensl sxonorun», «MeTosl sKoJI0TUNY, «CxeMa
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHass  paGora  «/3yueHne  METOJOB  DKOJOTMYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranu3mbl U cpeia 00UTAHUS

Okonoruyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBUS.
Knaccudukanuys skomorudeckux (akTopoB: aOMOTHYECKHE, OWOTHYECKHE,
anTponorennsie. O0IIME 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTD.
DOBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3KoJorudeckuii ¢akrop. JlelicTBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHHUl W >KMBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonormdeckuii (axrop. [leiicTBue Temmeparypsl Ha
opranu3msbl. [loMKuIO0TEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuit (paxtop. IlpucmocoOneHus pacteHui K
MoJI/Iep KaHmi0 BOIHOTO Oananca. Kimaccudukamus pacTeHUui 10 OTHOIICHUIO K
Bojie. [IpucnocoOsenust >)KMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEKUMA.

Cpenbl oOuTaHUsT OpraHU3MOB: BOJIHASI, HA3€MHO-BO3/YyIIIHAS, TTOUBEHHAs,
IyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



0cOOeHHOCTH cpel obuTaHuss opraHu3MoB. [IpucnocoOsieHus OopraHu3MOB K
KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE U
rofinuHbie puT™Mbl. [IprCcOcOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (opme.
Kusnennoie QopMbl pACTCHUN: JEPEBBS, KYCTApHUKHU, KYyCTapHUYKH,
MHOT'OJICTHHE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (DOPMBI KUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTHM CTPOEHUs M 00pasa
KU3ZHHU.

buotnyeckue  Qakropsl. Buuabl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOMo3 u ero d¢opmel. [lapazutusm,
Koomepauus, MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJIEOHUUYECTBO).
Herpoduueckune B3zaumopeiicTBus (tonuueckue, (opuueckue, padpuueckue).
3HaueHne OMOTHYECKUX B3aMMOJICHCTBUM ISl CYIIECTBOBAHUS OPraHU3MOB B
cpene oouranus. [I[puHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoHcTpanumn

Tabnuupel 1 cxembl: «OKonorudeckue (pakrtopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHUE  TPYMIBl  KUBOTHBIX TIO  OTHOIICHUIO K  CBETY»,
«TemnokpoBHBIE KUBOTHBIEY, «XO0JIOAHOKPOBHBIE YKUBOTHBICY,
«DU3NONOTUYECKHUE aIalTallui KUBOTHBIX», «Cpelibl OOUTaHUsI OPTaHU3MOBY,
«buonoruueckue puTMbDY, «KU3HEHHBIE (QOPMBI pacTeHui», <« KU3HEHHBIE
(OpPMBI KUBOTHBIX», «IKOCHCTEMA IUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOrO Jeca», «lenn mnutaHus», «XumHudectBoy, «llapasutuzmy»,
«Konkypenuus», «Cumo6mo3», «KoMMeHncanuzm.

OobopynoBanue: repbapun pacTeHU M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3UYHBIX JKOJIOTMUECKUX (DAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHETIOONBBIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TepOapuM U KOJUIEKLIHUU
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesna NTHUIl |
3Bepel, repOapuu pacTeHWi, OTHOCAIIUXCA K Turpoduram, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HBIX Cpeliax, repOapui U KOJUJIEKIIMA PACTEHHUH U KUBOTHBIX,
00JagaroNMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBU
KU3HU, TepOapuu U KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
GbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIUX B PA3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbIsiBiIecHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbIsiBiIcHHE TPHUCIIOCOOJICHHN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MONMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepuCTHUKH  nomyisuuu.  [lomynsiuus — kak
ouonornueckas cucrema. Posib HEOTHOPOHOCTH Cpelibl, GU3NIECKUX 0apbepoB
U OCOOCHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pacTHAas M MOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.



OKkosloruyeckass ~ CTpykrypa  monyysanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JlmHamuka Nnomnyinsauuu U e€ peryaauusd. buotuyeckuil noTeHnual
nonyysiuu.  MogaenupoBaHue —JAMHAMUKU nomynsuud.  KpuBele  pocrta
YUCIEHHOCTH mnonyisauuu. Kpusble BpDKMBaHMS. Perynsuus YnCIEHHOCTH
NOMYJSUMA: pOoJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUMX OT IUIOTHOCTH.
DKOJIOTMYEeCKHE CTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 3konoruueckor Humie Buaa. Mecroobutanue. MuoromepHas
Mozenb dKojnornyeckor Humu Jx .M. XatynHcona. PazMmepsl 5KOIOrM4ecKoOu
Humu. [loTeHnnanbHas U peaaTu30BaHHAas HUILIH.

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

3aKOHOMEPHOCTH TOBEJACHUS M MUIpalMil >KUBOTHBIX. buosormyeckue
MHBA3UU YY>KEPOJIHBIX BUAOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuupl W cxeMbl: «DKOJOTMYECKHE XapAKTEPUCTHKU TOIMYJISIIIUN,
«IIpocTpaHcTBEHHass CTpyKTypa mnonyusuun», «Bo3pacTHele mnmpaMuabl
nonyanuny», «CKOPOCTh 3aCENeHUs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb skosornueckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKITUU KUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CeMsH pacTeHH K
PacCeNCHUIO».

Tema 9. Jkos0orusi coo01ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buornieHo3 u ero crtpykrypa. Csizu Mexmy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa Kak oTtkpbiTas cuctema (A. [x. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHU3MOB B OKOCHUCTEME: MPOJYILEHThl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTruueckue OJIOKHU
skocucteM. [louBbl M wibl B 3KOcucTeMax. KpyroBOopoT BEIIECTB M IOTOK
SHEPI'UM B SKOCHUCTEME.

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBieHHble 3aKOHOMEpHBIE CMEHBI COO0IIECTB — cykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HMX IPUYUHBI. AHTPOIOTE€HHbIE BO3JIECHCTBUA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBI. JKOCcUCHeMbl 03EP U peK. DKOCUCmeMbl Mopeli
U oKeanog. Ikocucmemvl myHOp, 1eco8, cmeneu, NyCmvlHb.

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

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
¢nopa u ¢Payna. Cunantponusauus ropojackoil ¢aynsl. buonmormueckoe u
X034iCTBEHHOE 3HAYEHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHUs OCHOBHBIX B3aMMOJICCTBUI
OpPraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6udos-
30Uhuramopos (Knouesvix 8u008) 6 yHKkyuonuposanuu sxkocucmem. llepenoc
DHEPIMM W BEIIECTB MEXKAY CMEXKHBIMU DJKOCHUCTEMAaMH. Y CTOWYHMBOCTD
OpraHW3MOB, TMONYJSIUUA M JKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CYOOpP2aHUBSMEHHOM, OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTMEMHOM
VPOBHAX,  OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20
6030eticmausi. MeTonoI0Thsl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIMOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO Jecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoJoTHYeCcKas MUpaMuaa YUces», «IKOJOrHIecKas mupamMuga OMoMacchly,
«JKoyoruueckas nupamuna sHeprun», «OOpazoBanue Oomotay, «llepBuyHas
cykueccus», «BoccraHoBieHue seca mocie moxapa», «IKOCHCTEMa 03epay,
«ArponieHo3», «KpyroBopor BelIeCTB U TOTOK SHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6GopynoBaHue: repdbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena
NTUIl U 3Bepel, repdapuul KyJIbTypPHBIX U JTUKOPACTYIIUX PACTEHUM, aKBaApUYM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

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

IDKeKypcusi «IKCKypcHsi B TUINHWYHBIA OuoreoneHo3 (B ayOpaBy,
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 BeriecTBo 6nocdepsl ¥ ero (yHKIUH.

3aKkoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TrJ00albHOM JKOocHCTeMBbl. JluHaMHueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHME IUKIBI (yriepoja, asoTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onanpHOCTh Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M ILIUPOKOJUCTBEHHbIE Ji€ca, CTEIH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BBICOKOTOpbs. KimMar, pacTuTenbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS SKHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO
MOTeHIHMAaNa U OMocepHbIX QYHKITHH.

JdemoHcTpanumn

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

Tabmuter u cxemsr: «I'eocdepst 3emman», «KpyroBopot a3ora B mpupome»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymimny, «Knmumatnyeckne
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECH,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbIH,
«Tponmueckuit necy.

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek u oKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
o6uocdepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3nyxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTEIBHBIA W JKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHBIE NMPUHIUIBI YCTOWYUBOTO PA3BUTHUS YETIOBEYECTBA U MPUPOJIBI.
PanonansHO€  MPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIHME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHUECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Mca U €ro  BEpOsITHbIC
HOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPUHTAa PA3BUTHSA OIACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BU008 U IKOCUCMEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoenHuamu. PexoncmpyKkyus MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMocdepbl», «3arps3HeHue
ruapocdepsl», «3arpsizHeHne MouBbDy, «l[lapHukoBbIl 3(dexT», «Ocobo
OXpaHsEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN YyIPaBISIEMOTO MUPAY.
Ob6opynoBanue: gororpadun OXpaHseMbIX pacTeHUl M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOy4JaromuMHCsl TPOrpamMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O0YYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOW HUIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACICHUIO, Haluyue mMomueayuy K OOYy4YEeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paszeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENHHOCTH  II€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haauyue
npasoCco3HaHusi HKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU Cmasums 1EId WU
CTPOUTH KMU3HECHHBIC IJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUHCKMMHU  COIIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEJCHHS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMAaTPUOTHU3MA U YBAXKEHHUS K 3aKOHY U IMPaBOMOPAJIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)XKEHHS, O€pEKHOIO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Npupoae U OKPYKarOIIEH cpelie.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMHPOBAHHOW BHYTPECHHEH TO3WIIMEH JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
peanu3al OCHOBHBIX HAIPaBICHHI BOCHUTATEIBHON AESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

c(hOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

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

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€

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



FOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHBIX, MO3HABATEJIbHBIX W HCCIEI0BATEIbCKUX 3aJa4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

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 MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

IIECHHOCTHOE OTHOILICHUE K TPUPOAHOMY HACIEAUI0 W NaMSITHUKAM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKMX YUEHBIX B CTAHOBJEHUE U
pa3BuTHE OHWOJOTHM, TTOHUMAHUS 3HAYCHUST OUOJOTUM B TO3HAHWU 3aKOHOB
OPUPOJIbI, B )KU3HU YeJIOBEKA U COBPEMEHHOI'0 00IIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

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 NMPUHSITHUS LIECHHOCTEN CEMEWHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

OCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHE HMOIMOHAIBHOTO BO3ACHCTBHUS KWUBOW MPUPOABI U €€
LEHHOCTH;

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

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/AbIXA, peryisipHas (undeckas
aKTUBHOCTb), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOILICHHS K
cOOCTBEHHOMY (hU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

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

OCO3HAHHUE  TMOCJHEACTBUA W  HENPUATUS  BPEIHBIX  MPUBBIUCK
(ynotpe0OyieHus aakorosisi, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTHMYECKOW M COLMAIbHOU
HAaINpPaBJIECHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHAThH TAKYIO JAESATEIbHOCTD;



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

FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTUYeCKOT0 BOCTIMTAHMS

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

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME TJI100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTe ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHMSI U YMEHHS TpPHU PEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BAaHUEM  (COONIOIGHHE TpaBUJI  TOBEJEHUS B  NIPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

AKTUBHOE HEMpHUSITUE JCUCTBUM, MNPUHOCSALIUX BpEJ OKpYXKarolen
NPUPOJHOMN Ccpejie, YMEHUE MPOTHO3UPOBATH HEOJATONPUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUN U MPEOTBPAIIATh UX;

HaJIM4YME Pa3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIIbHONM, KOMMYHUKATUBHON U COLIMANBLHOM
NPaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTHYECKON  JE€ATEIHbHOCTH
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TMOJUKYJIHTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHN PANMOHATIHLHOTO HAYYHOTO MBINUJICHUS, CO3IaHUH 1IETOCTHOTO
Ipe/iCTaBlIeHUsT 00 OKPY>KArOIIeM MHUPE KaK O €IMHCTBE IMPUPOJIbI, YETIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUH:
o0ecriedyeHnss HOBOTO YpPOBHS Pa3BUTHUS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl  pa3BUTHSA
YeJI0BeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecrieyeHHss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, palllOHAIBHOMY
WCIIOJIb30BaHUIO MPUPOJHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCA,
dbopMuUpyeMou Ipu U3y4eHUH OUOJIOTHH;

NIOHUMAaHUE  CYUIHOCTHM  METOAOB  IIO3HAHWS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJb30BATh MOJIy4YaeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASAIINX B HEM
M3MEHEHHUH, yMEHHUE JieJaTh 00OOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIECHHOCTH HAY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIENOBATEIBCKYIO NEATENBHOCTh HUHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHUI MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMsI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHEe, H3MEpEeHHe,
OKCIIEPUMEHT | Jpyrue); YHUBEPCAJIbHbIE y4eOHbBIC NEeUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC), OO0ECIECUUBAIOIINE
¢dbopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4JarIuXcs; CHOCOOHOCTh OOYYAIOIIUXCS  MCIIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAIbHbBIC
y4eOHbI€ IEUCTBUS B TIO3HABATEIHHOM M COLMATILHOM MpaKTHKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT cQopMUpOBaHBI IO3HABATEIbHbBIE
YHUBEpPCAJIbHbIE Y4YeOHbIE JEHCTBHUS, KOMMYHUKATHBHBIE YHUBEpCAIbHBIC
yuyeOHbIE JICUCTBHS, PETYIATHBHBICE YHHUBEpCajdbHble Yy4eOHbIE JEHCTBUS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

CaMOCTOATENHbHO  (OpMYTUPOBaTH U  AKTYaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, o00OIICHHs), pPacKphIBATh
CMBICIT OMOJIOTMYECKUX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIMBATh CBSI3U C IPYTHUMU NOHATUAMU);

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

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCyX JeHUs (MHIYKTHBHBIE, AEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBbHBIC ~ CPEACTBA I MPEACTABICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUW B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPA3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

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 TMOWCKY METOIOB PEIICHHS MPAKTHUYCSCKUX
3aJ1a4, IPUMECHCHHIO Pa3JIMYHBIX METOJ/IOB TIO3HAHMUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

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

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3HpPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ pelieHUs, HaXOAUTh apryMEHTHI JJIs JO0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PCEIICHUS 3aJa4d pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IeJICHANIPABICHHBIA MMOUCK MIEPEHOCa CPEACTB M CIIOCOOOB
JCHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

yMETh MEPCHOCUTH 3HAHWS B IMO3HABATEIBHYIO M MPAKTUICCKYIO 00JIacTh
KHU3HEICITSITLHOCTH;

yMEeThb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC WJICH, ITPEIJIaraTh OPUTHHAIBHBIC TIOJIXOIbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSPHOM  JUTEparype, OMOJIOTHUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHI ¥ TPUMEHSITh PA3JIMIHBIC METOABI IIPU TTOUCKE U
orbope Owonornyeckor wuWHGOPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEJILHO ~ BBIOMpAaTh ONTUMAJbHYIO (OpMY MpPEACTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTUYEeCKUe 3HaKU U CUMBOJIBI, (hOpMYJibl, a00peBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

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

OBiageHne yHMBepPCATbHBIMA KOMMYHHUKATUBHBIMU 1€CTBUSAIMM:

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBITMIOJTHEHUS MIpe/jlaraeMou 3a7auu, yYUThIBaTh HHTEPECHl U COTJIaCOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU IUCKYCCHH );

pacno3HaBaTh HeBepOaslbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(QIMKTHBIX CUTYaIIUMH,
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 IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)10I0 YieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpeensiaTe poju ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOM pabOTHI;

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

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

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

OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JUIS BBIABICHHSA NPOOJEM M UX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSAATEJIbHO ~ OCYILECTBIIATh  IO3HABATENIbHYIO  J€ATEIbHOCTb,
BBISIBIISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIHICHUs NOpoOieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO LIIUPOKOW JSPYAUIMHU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJI€Th HABBIKAMHM IIO3HABATENIbHOW pedIeKCUd KaK OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

IPUHMMAaTh MOTHUBBI WM apryMEHTBHl JPYrMX IIpH aHAIU3€ pPE3yJbTaToOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO IPYrHX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJabTaThl OCBOCHHS COJEpKaHUSA Yy4eOHOTO mMpeaMeTa
«buonorus» Ha yrayOoJéHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOOecreueHue
npopuiabHOrOo  00ydeHHs oOydaromuxcs Owomormu. OHH  BKJIIOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eHCTBUN
M0 OCBOGHHUIO, HWHTEPHpPETallM ¥ NpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTENHHOCTH TIO TOTYYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3IHMYHBIX
y4eOHBIX, a TaKXe B pEATbHBIX KU3HCHHBIX cHTyanusx. [IpenMerHbie
PE3yNbTATHI IPEICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

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

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHNH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥  PEHIEHWHW TPOOIEeM  PpalrOHATBHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKAX € 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAIONHE OMOJIOTUYECKUE TEPMUHBI W TOHSTHS (JKW3HB, KIIETKA,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJAlMs, CaMOBOCHPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounass Teopusi T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBunoa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYyJIbTYPHBIX  pacTeHHWil), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MIEPBOTO MOKOJICHUS, PACIHICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaensa, TrOMOJOIMYECKUX pPSAIOB B
HacJeJICTBCHHOMU U3MCHYHBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApPHOCTH);

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

yYMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, >KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM  OpraHOB  pacTeHMM,  KUBOTHBIX,  YEJIOBEKa, POLIECCOB
KU3HEJCATCIbHOCTH, TPOTEKAIONIMX B OpPraHW3Max PacTCHUM, >KHBOTHBIX M
YeJioBeKa, OMOJIOTMYECKUX TPOIECCOB: OOMEHa BelIeCTB (MeTadoIu3M),
IpeBpaIieHus YHEPTUM, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO03a, MeHo03a, raMeToreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3rca, MCKYCCTBEHHOT0 0TO0Pa;

yYMEHHE YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY OpraHOMJAMU KIETKH U HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHW W MX (DYHKIMSIMH, MEXKIY
opraHaMu M CHCTEMaMM OpPraHOB Yy pPACTEHUM, >KMBOTHBIX W YEJOBEKa U MX
GYHKIUSAMH, MEXKIY CUCTEMAaMH OPraHOB M MX (DYHKIMSIMHU, MEXAYy dTanamMu
oOMEHa BENIIeCTB, JTalmamMd KIETOYHOTO LHMKJIA M SKHU3HEHHBIX IHKIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
dbeHoTumnoM u (pakropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISTH OTIIMYUTENbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE APTYMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUISI JIOKAa3aTeNbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIII;

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TMPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SBJIICHUSMH, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TOJYYECHHBIX
pPE3yIbTATOB;

yYMEHHE BBITIOJHATH JIA0OPATOPHBIC W MPAKTHYECKUE pabOThI, COOII0IAaTh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTAaTh THUIOTE3bl, MPOBEPATh HX IKCIEPUMEHTAIHHBIMU
cpenctBamu, HOPMYIUPYS 1ENb HCCICIOBAHUS, AHAIM3UPOBATH MOJYYCHHBIC
PE3YNbTATHI U CNIaTh BEIBOBL;

YMEHHE Yy4acTBOBATh B Y4EOHO-UCCIIENOBATEILCKON paboTe Mo OUOIOTHH,
HKOJIOTUM W MEIUIIMHE, TPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATH TOJYYCHHBIE  PE3yJbTaThl HA  YUYCHUYECKUX
KOH(EpeHIHsX;

YMEHHE OICHWBATH DTHUYECKHE AaCIEKThl COBPEMEHHBIX HWCCJICIOBAHHUHA B
obmactu  OMOJIOTUM W MEIULUMHBI  (KJIOHHUPOBAHUE, HMCKYCCTBEHHOE



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

YMEHHE OCYILECTBIATh OCO3HAHHBIM BBIOOp OyAylIied npodeccruoHanbHOU
JIeSITeIbHOCTH B oOmactm  OWOJNOTMH, MCOUIMHEBI, OHWOTEXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO34MCTBA, MUIEBON MPOMBINLICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBJIEHHbII Ha  OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MpoAoKEHUE OUOJIOTHYECKOro 00pa3oBaHUs
B OpTraHU3alMsIX CPEIHETO TPOPECCHOHATLHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI y4eOHOTO mnpenMera «buonorus» B
11 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TMO3HAHWU 3aKOHOB MPUPOABI U PEIICHUH DKOJIOTHYECKHUX
npo0JieM 4YeloBEeYEeCTBA, a TakKe€ B PELIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupo/ie, oOIIeCTBY, YEJIOBEKY, O BKJIaJe POCCUUCKUX U 3apYOeIKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJCTh CUCTEMON OWMOJOTUYECKUX 3HAHUH, KOTOpas BKIHOYAET
OTpeNieSIieHUs] W TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTHYECKUX
TEPMUHOB M TOHATUH (BUJ, dKOocHCTeMa, Ouocdepa), OMOJIOTHIECKUE TEOPUHU
(@BomrorimonHas teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsI DBOJIIOLUH),
yuenusi (A. H. CemeprioBa — o0 MmyTsAX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxojacrea K. M. bapa), nmpaBuna (MUHEMyMa
1O. JIubuxa, sxonoruueckoil mupaMuIbl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MUpa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEIOBAHUSX JKUBBIX OOBEKTOB U
HKOCUCTEM (OIMCaHMEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIIOCO0aMu
BBISIBJICHUS U OLICHKU aHTPOIOTEHHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOIIETo, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIOINUU Ha TeHO(POH]
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOMTaHusl, Yepe10BaHUs
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBA3UM MEXKIY MPOLECCAMH 3BOJIOLNH,
JOBIKYIIUMU CUJIAMU aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYECKHUX
KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBA3€d OpPraHu3MOB B COOOIIECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pa3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA YEJOBEUECKMX pac, HEOOXOIMMOCTH COXPaHCHUS
MHOTr000pa3usi BUAOB U IKOCUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATH IPUYUHHO-
CIIEJICTBEHHBIE CBS3M MEXAY HMCCIEAYEeMBIMH OMOJIOTMYECKUMHU IMPOLIECCaMU U
SBIICHUSIMHU, JIelaTh BBIBOJABI W TMPOTHO3BI HA OCHOBAaHUH MOJYUYEHHBIX
pe3yIbTaToB,

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

YMEHHE BBIJIBUTATh THUIOTE3b, IMPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeacTBamu, (HOpMyIHUPysS IENb UCCIEIOBAHUS, aHATM3UPOBATH IMOIYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yYMEHHUE y4acTBOBATh B YUEOHO-HMCCIIEIOBATEILCKON paboTe 1Mo OUOJIOTHH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TIPENCTaBISATh IOJNYYCHHBIE pE3yNbTaThl Ha  YYCHHUECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YENOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIocobax
Npe0TBpalleHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OynyIiel npodeccnoHanbHOU
ACSATENIPHOCTH B 00NMacTM OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIUIYONATh  TO3HaBaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIA Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIONICH Tmpodeccuu u
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HaumeHnoBanue KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe (I (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl

NporpamMmmsl padoThI padoThI

1 buonorus kak Hayka 1 0
JKuBbie cUCTEMBI 1 UX

2 2 0
M3y4YeHue

3 Buonorus kierku 2 0
Xumuyeckas

4 10 0
OpraHu3alus KIeTKN
Crtpoenue u QyHKITUN

5 8 0
KJIETKH
OOMEH BEIIECTB U

6 IIpeBpalleHNue YHEPTUHU 9 0
B KJIETKE
HacnencrBennas

7 nHpopManus u 9 0
peanu3zauus e€ B KIETKe
JKU3HEHHBIN LUK

8 6 0
KJIETKH
Crpoenue u GyHKIUH

9 17 0
OpraHu3MOB

10 PasmHOXeHue u 8 0




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o

11 HACJIEICTBEHHOCTH H )
M3MEHYHBOCTH
OpPraHU3MOB

12 3aKOHOMEPHOCTH 10
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6
W3MEHYHBOCTH

14 I'enetnka gemoBeka 3

15 Cenekiusi opraHu3MOB
buorexHnonorus u

16 CUHTETHYECKAS 4
OouoJIorus

17 PezepBHoe Bpemst 1

OBILIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME




11 KJIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoxaeHue u
pa3BHUTHE
IBOJTFOIIMOHHBIX
MpEJICTaBICHU B
ounosioruu

pe3yabTaThl

MukposBontonus u eé

14

pe3ynabTaThl

MakposBostonus u eé

3emie

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha

15

1.5

[Ipoucxoxnenue
YyeJIoBeEKa —
AHTPOIIOTCHE3

10

OPraHnu3MoB U

cpenou

OKoI0oTHSI — HaykKa O
B3aMMOOTHOIIICHUAX

Ha/I0praHU3MEHHBIX
CHCTEM C OKPY>KAroIEen

0.5




YACOB II10 ITPOTPAMME

Opranus cpena
7 PraHu3Mbl U CPejl 9 L5
oOnTanus
DKOJIOTHSA BUIOB U
8 . 9 0.5
TTOTTYJISITTAHA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTUYECKHE 12 0.5
CHCTEMBI
10 buocdepa — rnodanbHas 6
JKOCUCTEMA
11 YenoBek 1 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBO 4acoB

JJeKTpoHHbIe NM(POBbIe 00pa3oBaTebHbIE PecypChl

Bcero

Bbuomornsa xak
KOMIUIEKCHAsI HayKa U
KaK 9acTh COBPEMEHHOTO
oO1mecTBa

JKuBrIle cucTeMBI 1 UX
CBONCTBA. YPOBHEBAs
OpraHu3aIus KUBbIX
CHCTEM

Hctopust OTKpBITHSA U
W3YYEHHUS KIIETKU.
Knerounas teopus

Meto1bl MOJIEKYISIPHOM
Y KJIETOYHOU OMOJIOTHH.
N3ydenue meTo0B
KJIETOYHO OmoJsioruu
(xpomatorpadus,
anekTpodopes,
middepenunanbHoe
eHTpudyrupoBaHue,
[P




KontponsHas pabora

XUMHYECKUN COCTAB
KIICTKH

MuHepanbHbI€ BelleCTBa
KJIETKHU, UX
Ouosoruyeckas poJib

Oprannueckue BeniecTBa
KJIETKH — OCJIKH.

CBolicTBa,
KJaccupukanus u
¢GbyHKIMM OeNKOB

10

Oprannueckue BelecTBa
KJIETKH — YIJIEBOJIbI

11

Opranuueckue BelecTa
KJIETKU — JIAMHAIBI

12

HYKJ'ICI/IHOBBIC KHUCJIOTHI.
JTHK u PHK.

13

Crpoenue u GyHKIIUN
AT®. Jlpyrue
Hykseosuarpudocdatsl
(HT®)

14

CexBenupoBanue /IHK.
MeTo 16l TeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKHU

15

Merozsl CTpYKTYpHOHI




OUOJIOTUU

16

TuIbl KIETOK.
[IpoxapunoTnueckas
KJIETKA

17

Crpoenue
3YKApUOTHYECKOU
KJICTKU.

18

[ToBepXHOCTHBII
amnmapar KJIeTKH

19

OnHomeMOpaHHbBIE
OpraHoUbI KIETKH.

20

[TosryaBTOHOMHBIE
OpraHoubl KJIETKU:
MUTOXOHIPUH,
TJIACTU/IBI.
JlaGopaTtopHnas pabota
«UccaenoBanue
J1a3MOJIN3a U
JeTIa3MoJu3a B
PaCTUTEIBHBIX KIETKaX»

21

HememOpanHbie
OPraHOMIbI KICTKH

22

Crpoenue u GyHKINUU
sanpa

23

CpaBHuTenbHas
XapaKTEepPUCTHUKA KIETOK




9YKapHOT.
Jlaboparopnas paboTa
«M3ydeHue crpoeHus
KJIETOK Pa3JInYHbIX
OpPraHu3MOBY

24

Accumunsamnus u
JUCCUMUJISLINS — JIBE
CTOpPOHBI MeTabo0JIU3Ma.
Tuner oOMeHa BEIEeCTB.

25

depMeHTaTUBHBIN
XapakTep peakuuin
KJIETOYHOTO
MeTaboan3ma.
JlaGopaTopHnas pabota
«3yuenue
(hepMEeHTaTUBHOTO
paciernaeHus
MepoKcHia BOJAOPOA B
PacCTUTENBHBIX U
KUBOTHBIX KJIETKAX»

26

benku-akTuBaTtopsl U
OCIIKM-UHTHOUTOPBI

27

ABTOTpOQHBIN THIT
oOMeHa BellecTB

28

doTocunTes

29

XEeMOCHHTES.




30

AnaspoOHbIe
Opranu3msl. Bujsl
OpOXKEHUSI.

31

AdpoOHBIE OpraHNU3MBI.
Dranbl 3HEPreTU4eCcKOro
oOMeHa

32

DHeprus MeMOpaHHOTO
IpaJueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHOU AT®-
CUHTa3bl

33

Peaknun MmarpuyHOTro
CHUHTE3a

34

Tpanckpunuus —
MaTtpuuHblii cuHTe3 PHK

35

Tpancnsauus u e€ sramnbl

36

Koaupopanue
aMHHOKHUCIIOT. Ponib
pubocoM B OMOCHHTE3E
Ocnka

37

Opranuzanus resoma y
MPOKAPUOT U FYKapHOT

38

MonekynspHble
MEXaHU3MBI DKCIIPECCUU
TEHOB y DYKapuoT

39

Bupycsr —




BHEKJICTOUHBIE (DOPMBI
JKU3HU ¥ 00JIUraTHbIE
Tapa3uThl.

40

BupycHebie 3a001eBaHUs
YeJI0BeKa, KUBOTHBIX,
pacTeHui

41

HanorexHnonoruu B
OHMOJIOTUY U MEIUIINHE

42

JKM3HEHHBIN TUKIT
KJIIETKHA

43

Matpu4HbIl CHHTE3
JIHK

44

Xpomocomsbl. Jlenenue
KJIETKA-MUTO3

45

Tumel K1ETOK.
Kapuokunes u
LUTOKUHES.
JlaGopaTtopHnas pabota
«HaOnronenue Muto3a B
KJIETKaX KOHYUKa
Kopellka Jyka (Ha
TOTOBBIX
MUKpOTpernaparax)»

46

PGFYHHHI/IH KHU3HCHHOI'O
TUKJIa KJICTOK

47

KonTponsHas pabora




48

Opranusm Kaxk euHOe
1ea0e

49

TkaHM pacTeHUH.
JlaboparopHas padoTa
«M3ydyeHne TkaHEN
pacTeHuin»

50

TkaHH KUBOTHBIX U
YeJoBeKa.
JlabopaTtopnas pabota
«3yuenue TkaHeu
YKUBOTHBIX)»

51

Opranel. Cucrembl
opranoB. JlabopaTtopHas
paborta «3yyeHue
OpraHoB I[BETKOBOTO
pacTeHus»

52

Onopa Tena opraHu3MoB

53

Z[BI/I}KGHI/IC OpraHn3smoB

54

IIuranne OpraHnu3mMoB

55

IIuTanne N03BOHOYHBIX
KHUBOTHBIX.
HI/IH_[eBapI/ITCJ'ILHaH
CHUCTEMA YCIIOBCKaA

56

I[LIXaHI/Ie OpTraHnU3MOB

57

I[BIXaHI/Ie ITO3BOHOYHBIX
JKHMBOTHBIX U YCJIOBCKA




Tpancnopr BemecTs y

58
OpPraHU3MOB
KposenocHas cucrema

59 MTO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

60 Brinenenue y
OpPraHU3MOB

61 3ammTa y OpraHu3MoB

62 NmMmmyHHas cucrema
9eoBeKa
Paznpaxumocts u

63 pEryIISIus y
OpraHu3MOB
I'ymopanbHas perynsuus

64 Y SHJOKpPUHHAS CUCTEMA
KUBOTHBIX U YeJIOBEKa

65 ®opMBbI pa3MHOKEHHUS
OpraHu3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
l'amerorenes.

68 O6pazoBanue u
pa3BHUTHE TOJIOBBIX
KIIETOK.

69 WHuBuayansHoe




Pa3sBUTUC OPraHUu3MOB —
OHTOI'CHEC3

70

3akiagKa OpraHoB U
TKAHEW U3 3apOAbILIEBBIX
JUCTKOB

71

Pocr n pazsutne
YKUBOTHBIX.
JlabopaTtopHnas pabota
«BbIsIBIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
TTO3BOHOYHBIX
YKUBOTHBIX)»

72

PasmHoxkeHue n
pa3BUTHE PACTEHUM.
JlaGopaTtopnas pabota
«CTpoeHue opraHon
Pa3MHOEHHSI BBICIINX
pacTeHui»

73

HcTopust cTaHOBJIEHUS U
pa3BUTHS FEHETUKU KaK
Hayku. OCHOBHBIE
MOHATHUS U CUMBOJIBI
TeHETUKHU.

74

3aKOHOMEPHOCTH
HaclleI0BaHUs
MIPU3HAKOB.
Monorubpuanoe




CKpCIIMBAaHUC.

75

IMuTonoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEUIMBaHHS

76

AHanm3upyrouiee
CKpEILIMBaHHUE.
Henonnoe
JAOMHWHHPOBAHUC

77

JuruGpuHoe
CKpelllMBaHHUE.

78

[uTonornyeckue
OCHOBBI IUTHOPUTHOTO
CKpEITUBaHMS

79

CremieHHoe
HacJIeIOBaHHE
MIPU3HAKOB

80

XpOoMOCOMHasI TEOpHUS
HACJIEICTBEHHOCTHU

81

['eneTuka momna

82

I'enoTnn Kak meiaocTHas
cuctema. I'eHeTuueckuit
KOHTPOJIb Pa3BUTHS
pacTeHuH, KUBOTHBIX U
YeJIoBeKa

83

3mMeHuUnBOCTH




MpU3HAKOB. Bubl
U3MEHYUBOCTH

84

Mo udukanmoHHas
W3MEHYMUBOCTH

85

BapuanuoHHslii psa u
BapUalMOHHAs KPUBAsI.
JlabopaTtopHnast pabota
«HccnegoBanne
3aKOHOMEPHOCTEN
MOTU(DUKATTMOHHOU
W3MEHYUBOCTH.
[Toctpoenue
BAapHUAIIMOHHOTO psAJa U
BapHallMOHHOW KPUBON»

86

I'enoTumnuaeckas
W3MEHYHBOCTD.
KomOunarusHas
W3MEHYHMBOCTD

87

MyranuoHHas
M3MEHYUBOCTDY

88

3aKOHOMepHO CTHu
MYTAllUOHHOI'O
Iponecca. OnHreHeTUKa
H SIIMT'CHOMUKA

89

[ToBTOpEHuUeE,
0000111eHHE,




CUCTEMAaTU3alus 3HaAaHUHI

90

KonTtponsnas pabora

91

I'eneruka yenoseka.
AHain3 poaOCIOBHOM

92

MeTto bl MEIUITMHCKON
TE€HETHKH.
MenunuHcKne
OMOTEXHOJIOTUH

93

3HaueHne MeIUITMHCKOM
T€HETHUKH B
MPEIOTBPAIICHUH 1
JIEUEHUN TEHETUYECKUX
3a00J1€BaHMH YeIOBEKa

94

OCHOBHBIE TTOHSTHS
CEJICKITU .
JlaGopaTtopHnas pabota
«M3ydeHne copToB
KyJIbTYpPHBIX PACTEHUU U
MOPOJT JOMAITHUX
YKUBOTHBIX)»

95

Mertoarpl cesreKIMOHHOMN
pabotel. U3yuenue
METOJIOB CCICKIIUN
pacTeHui

96

I[OCTI/I)KGHI/IH CCIICKIITU N
paCTeHI/Iﬁ H )KUBOTHBIX.




97

CoxpaHeHue, u3ydyeHue
Y UCTIOJIb30BaHHE
F€HETUYECKUX PECYPCOB.
XpOMOCOMHAs ¥ T€HHAas
WH)XCHEPHS

98

Bbunortexmonorus kak
HayKa ¥ OTpacib
MPOU3BOJCTBA.
OcHoOBHbIE HaNpaBJIEeHUS
CUHTETUUECKOMN
ouoJiorun

99

[ToBTOpEHME,
000011IeHHE,
cUCTeEMAaTU3aIys 3SHaHUH

100

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTu3allus 3HaHUH

101

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTu3allus 3HaHUH

102

PesepBHbIi ypoOK.
IToBTOpEHME,
0000111eHHE,
CUCTeMaTU3alKsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBO 4acoB

JJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

OBOJIIOLMOHHAS TEOPUs
Y. lapBuHa.
[ToBTOpEHUE

JIBrKyIIHE CHIIBI
SBOJIIOIMH BUIIOB 110 Y.
Hapsuny. [ToBTopenue

Boprba 3a
CYIIECTBOBaHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN O0TOOP.
[ToBTOpEeHUE

dopmupoBaHHE
CUHTETHYECKOI Teopuu
IBOJTIOIUH.

OTansl 3BOJIFOIITMOHHOI'O
ponecca:
MUKPOSBOJIIOIHA U
MAaKpO3BOJOIUSA

[Monmynsauums —
JJIEMEHTapHas eAUHULIA
3BOJIIOIUU




3aKOH T'€HETHYECKOTO
paBHoBecus JIx. Xapau,
B. BaiinGepra.

OneMeHTapHbIE (HaKTOPHI
sBosroruu. Jddexr
ocHoBarens. O exT
OYTBIJIOUHOTO TOPJIBILIKA

KonTtponsHas pabora

10

Murpauvu. U3onammn
MTOITYJISALIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit 0TOOpD —
HaIpaBJISIOMHN GaKkTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[IpucnocobneHHOCTH
OpPraHU3MOB Kak
pe3ynbTaT
MUKPO3BOJIOLUH.
JlaGopaTopHas pabota
«3yuenue
apomMoph030B U
UaMoaganTalui y
PacTeHMI U KUBOTHBIX)

14

ITpumepsr




MPUCTIOCOONICHUHN
OpraHu3MOB:
MOp(hoJIOTHYECKHE,
¢bu3noIorNUecKue,
OMOXUMUYECKUE,
MOBEJICHUECKHE.
JlabopaTtopHnast pabota
«IIpucnocobienus
OpPraHu3MOB U UX
OTHOCHTEITbHAS
11eTIECO00PA3HOCTHY

Bun, ero xpurepun n

15
CTPYKTYypa.

16 CtpykTypa BUaa
Bunoo6pa3oBanue kak

17 pe3ynbTaT
MHKPO3BOJIIOIAN

18 CBs13b MUKPOIBOJIIOIINH
M DIIUIEMHUOJIOT U
O000111EH1E IO TEME

19 «MHUKpPO3BOJIIONHS U €€
pE3yNbTaThD»
Maxkpo3BoroIus.

20 [NameonTosiornyeckue

MCTOJbI U3YUCHUS
9BOJIIOIINHA




21

Bbuoreorpaduueckue
MCTOAbI U3YUYCHUS
9BOJFOLIUU

22

OMOpPHOTIOTUIECKHE U
CpPaBHHUTCIIBHO-
MophoIoruyecKue
MCTOJbI U3YUYCHUS
IBOJIFOLIUU

23

MonekynsapHo-
TeHETUYECKHE,
OMOXUMHYECKHUE U
MaTeMaTUIECKHE
METO/IbI U3yUCHUS
DBOJIIOLIUHN

24

OO6mre 3aKOHOMEPHOCTH
ABOJTIOIIUHT

25

AJlanTUBHAS pauaIus.
HepaBHoMepHOCTH
TEMIIOB DBOJIIOIUH

26

O000111EH1E IO TEME
«Makpo3BOJIIONUA U €€
pe3ynbTaTh»

27

Hayunsie runoresst
MIPOUCXOKACHUS )KU3HU
Ha 3emiie

28

Jonay4nsie




IIPEJCTABICHHUSA O
3apOKJICHUM KU3HU

29

OCHOBHBIE dTaIbI
HEOpPraHUYECKOn
SBOJIIOLNU

30

I'unioTessl 3apoxxacHUs
JKA3HU

31

Uctopus 3emnu u
METO/IbI €€ U3yUEHMUS.
JlabopaTtopHnast pabota
«M3yueHue u onucanue
HCKOIIaeMBIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

32

HauvansHbie 3Tamnes:
OPraHn4ecKou
3BOJIIOIIUA

33

DBOJIOLUS DYKapHOT

34

OCHOBHBIC dTaIbl
3BOJIFOIIMH
PACTUTCIIBHOTI'O MHUpaA.

35

OcHOBHBIE ATaIbI
ABOJIIOIMH KUBOTHOTO
MHUpa

36

3BOJ’IIOI_[I/I$I JKHUBOTHBIX.

37

Pa3Butue xu3Hu Ha
3emJie 1o 3paM U




nepuojam

38

MaccoBble BEIMUPaHUS
— YKOJIOTUYECKUE
KPHU3HCHI IPOILIIOrO

39

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

40

CoBpemMeHHas cuctema
OpPraHHYECKOTO
MIPOIILIIOTO

41

OCHOBHBIE
CUCTECMATHUYCCKHEC
TPYIIBI OPTaHU3MOB

42

O0o001Ienne o TeMe
«IIpoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie»

43

KouTponbnas pabora.

44

AHTpOIIOJIOTHS - HAYKa O
yenoBeke.Pa3Butue
MIpeICTaBICHUI O
MIPOUCXOXKACHUU
YenoBeKa

45

Mecto yenoBeka B
CUCTEME OPTraHUYECKOT0
Mmupa. JlaboparopHas




paboTa «13yuenue
0COOEHHOCTEH CTPOCHHS
CKeJIeTa 4eJI0BeKa,
CBA3aHHBIX C
MMPAMOXOKACHUCM)>

JIBHKyIIHE CHIIBI

46
aHTPOTIOTeHe3a
CooTHonieHnE

47 OMOJIOTHYECKHUX U
COLIMANIBHBIX (PaKTOPOB B
aHTPOTIOTEHE3e

48 OCHOBHBIE CTaIUHA
aHTPOTIOTeHE3a

49 IlaneoreneTrka u
najeoreHoMHuKa

50 OBOIIONUA
COBPEMEHHOTO YeJIOBEKa

51 UYenoBeueckue pachl.

59 MexaucIiuIInHapHbIC
METO/IbI AHTPOTIOJIOTHUH
O060011IeHNE IO TEME

53 «IIpoucxoxaeHune
YyeJIoBeKa —
aHTPOTIOTEHE3

54 3aposkJieHUE U pa3BUTHE

OKOJIOTHH




55

MeTtoapl KOO uu.

56

3Hayenue
JKOJIOTUYECKUX 3HAHUHN
JUIS YeJIOBEKa

57

DKOJIOTHYECKUE
(bakTopsl

58

AOuoTuyeckue
(daktopel. CBeT Kak
9KOJIOTUUYECKHUH (PaKTop.
JlabopaTtopHnast pabota
«BpIsiBICHNE
MPUCTIOCOOTIEHUH
OpPraHU3MOB K BIHMSIHUIO
CBETa»

59

Abunotuueckue
(daktopsl. Temmeparypa
KaK 9KOJIOTUYECKUN
(daktop. JlaboparopHas
paboTa «BrisiBicHHE
MPUCTIOCOOIEHUI
OPraHU3MOB K BIIUSTHHIO
TEMIIepaTyphbD»

60

Abuotuyeckue
¢baxTopsl. BnaxHocTb
KaK 9KOJIOTHYECKUI
¢axTop. JIabopaTopHas
pabota




«AHATOMHYECKHE
0COOEHHOCTH paCTEeHUIA
13 Pa3HBIX MECT
oOUTaHUS»

61

Cpenbl oOuTaHus
Opra’Hu3MoOB

62

buonornueckue puTMsl

63

XKuznennsie Gopmbl
OpraHu3MOB

64

buoTtnyeckue GakTopsl

65

3HaueHne OMOTHYECKAX
B3anMMOJICUCTBUN I
CYILIECTBOBAHUS
OPraHu3MoOB B cpefie
oOuTaHus.

66

O060011eHue 1Mo TeMe
«OpraHu3msl U cpena
oOuTaHus»

67

OKOJIOTHYECKUE
XapaKTECPUCTHKHU
TIOTYJISILIAH.

68

OcHOBHBIE TIOKA3aTeNN
MOIYJISALUH:
YHUCIEHHOCTb,
IJIOTHOCTb, BO3pAacTHAs
U TI0JI0Basi CTPYKTypa




69

OcCHOBHBIE ITOKA3aTeNN
HOHYJU[III/II/II
POXKAAEMOCTb, PUPOCT,
TEMII pOCTa,
CMepTHOCTI), MI/IFpaHI/II/I

70

DKoJoTnYecKas
CTPYKTYpa TOMYJISIAN

71

JlvHamuKa nonyJsnuu u
€€ perynsanus

72

Kpussie pocra
YUCJIIEHHOCTH
nonysssnuu. Kpuseie
BBDKMBaHM

73

DKoJIorYecKas Hula
Buaa. JlabopaTopHas
pabota
«[Ipucnocobnenus
CEeMsIH PacTEeHHI K
pacceneHuio»

74

Bun xak cucrema
MOILYJISALUAN

75

3aKOHOMepHO CTHu
IIOBCACHUA 1 MI/IFpaI_II/Iﬁ
KHUBOTHBIX

76

Coo0miecTBO
OpPraHu3MOB —




OUOLIEHO3

7

DKocucreMa Kak
OTKpBITasi CHCTEMa

78

Kpyrosoport BemecTs u
MIOTOK SHEPTUU B
9KOCHUCTEME

79

OCHOBHBIE TTOKA3aTETH
3KOCUCTEMBI

80

DKOJIOTUYECKHE
MTUPAMUTBI

81

N3menenuns cooOmecTs
— CYKIICCCHH

82

[Tpupoaueie
KOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEH U
OKEaHOB

83

[Ipupoueie
9KOCUCTEMBI.
DKOCHUCTEMBI TYHJP,
JIECOB, CTEMeH, MyCThIHb

84

AHTpONOTCHHbBIE
9KOCUCTEMBI.
YpboakocTeMbl

85

3aKOHOMEPHOCTH
(dbopMupoBaHU




OCHOBHBIX
B3anMMOJICHUCTBUH
OpraHu3MoB B
JIKOCHCTEMAX

86

MexaHu3Mbl
BO3JEHUCTBUSA
3arpsI3HEHUN Pa3HbIX
TUIIOB Ha
CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

87

buocdepa —
oOmeryianeTapHas
000J109Ka 3eMJIH.
VYuenue
B.1.Bepnaackoro o
ounocdepe

88

3aKOHOMEPHOCTH
CYIIECTBOBAHHS
orocdepbl

89

KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHE
LUKITBI

90

30HaJIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYILIH.
Y CeTON4YMBOCTD




ouocdepsl

91

DKOJOTUYECKUE
KPHU3HCHI ¥ UX TIPUIHHBI

92

Bo3znelicTBue uenoBeka
Ha 6uocdepy

93

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBIN MU

94

OxpaHa npupoibt

95

OCHOBHBIE TPUHIUIIBI
YCTOMYHMBOTO pPa3BUTHUSA
4eJI0BEUECTBA U
HIPUPO B

96

PanmmonanpHoe
MIPUPOJIOTIONIb30BAHUE U
COXpaHEHHUE
OHOJIOrMYECKOI0
pazHooOpa3us 3emin

97

O060011IEHNE IO TEME
«OKOJIOTHSI — HayKa O
B3aMMOOTHOIIIEHHUAX
OpPraHU3MOB»

98

O06o00611eHnEe N0 TeMe
«OKOJIOTHSI BUJIOB U
MIOIYJIALIAI»




O06o06mIeHue o Teme
9 | e 1
AKOCHCTEMA
100 KoHnTponsHas padora 1
101 [ToBTOpEeHmME 1
102 [ToBTOpEeHME 1
OBIIEE KOJIMYECTBO YACOB 102

[10 TTPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA
* buonorus, 10 xknacce/ Beicoukas JI.B., demvinun I'.'M., PyBunckuit A.O. u
npyrue; nox penakuuen [llymuoro B.K., Ipivmmna I'.M., AknuonepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
buonorus. IIpaktuxym 10-11 knace; mox pegakumeit Jpimmmna I'.M.

MzpatensctBo "l[IpocBemienue”

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET
Mos llxoma, POII, S-knacc, [IOC
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