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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHomy npeamery "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, KoHueniuu mnpemnojaBaHus y4eOHOro mIpeameTa
«buonoruss» M OCHOBHBIX MOJOXKEHUM (denepanbHON pabodeld MporpamMMmsl
BOCITUTAHUSI.

VYyeOubiii penmer «buonorus» yrnyonénnoro ypoBHs usyudenus (10-11
KJIACChl)  SIBJSIETCS  OAHMM W3  KOMIIOHEHTOB IMpPEAMETHOM  o0sactu
«EctecTBeHHO-HayuHble npeaMeTsl». CormacHo mnonoxeHusm PI'OC COO
npoduibHble y4eOHblE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM auddepeHimanu oOyueHus: Ha ypOBHE CpeHEero oOIero
o0Opa3oBaHus U TPU3BaHbl O0ECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIMM, CpPEIHUM MNPOPECCHOHANBHBIM ¢  BBICIIUM
oOpa3zoBanueM. B To jxe BpeMs KaXIbli U3 3TUX Y4E€OHBIX MPEAMETOB JOKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpOoQopUEHTaLUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOrHell, MEeIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yyebnomy npeamety "buonorus" naér npencraBieHue o
LEeJM U 33jla4ax uM3ydeHus yuyeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, ompenenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpOBaHUE MO pa3feliaM U TeMaM, paclpelelieHHe IO Kiaccam,
PEKOMEHYeT IMOCJIeI0BaTEIbHOCTh U3YUYEeHHs] YYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKH Y4eOHOro Ipoliecca,
BO3pAcCTHBIX OCOOCHHOCTEH oOydammuxca. B mnporpamme 1o Ouoioruu
peanu3oBaH MPUHILUI MPEEMCTBEHHOCTH C HM3y4eHHEM OHMOJIOTMM Ha YPOBHE
OCHOBHOTO oO0miero oOpa3oBanus, Onaromaps dYemMy MpOCMaTpUBaETCA
HAIPaBJICHHOCTh HA TOCIEAYyIOIIee pPa3BUTHE OHOJOTUYECKUX 3HAHHM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 3I0pOBOM 00pa3e KU3HU, HA
BOCITMUTaHHE OEpPEKHOTO0 OTHOIICHHUS K OKpYy)Kalollel NpUpoaHO cpene. B
porpaMMme Mo OHOJIOTHMU TaKXKe MOKa3aHbl BOBMOXXHOCTH Yy4e€OHOTO MpeaIMeTa
«buonorus» B peanmusamuu TpeboBanuit DPI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METAINpPEAMETHBIM M TMPEAMETHBIM pe3yjbTaTaM OOyuYeHUS U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENIbHON JEATEIBHOCTH
00y4aroUIMXxcs MO OCBOEHUIO COJEp)KaHUs OHMOJIOrMYEcKOro oOpa3oBaHUs Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHuUs.

YueOuwii npeamer «buojorus» Ha ypoBHE CpEeAHEro  OOMIEro
oOpa3oBaHMs 3aBeplIaeT OWOJIOTMYECKOe 00Opa3oBaHHME B  IIKOJE U
OPUEHTHUPOBAH Ha PACLIUPEHUE U YIIyOleHHe 3HaHUN OO0y4alomMXCs O KUBOU
IpUPOJIE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW OHMOJOTHH, SMOPHOJIOTHUU H
OMONIOrMM Pa3BUTHUS, TEHETHKH, CEJICKIUH, OMOTEXHOJOTUH, SBOIIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenne yuebHOro mnpenmera «buosiorusi» Ha yriIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCA K MOCIEAYIOIEMY ITOJTYYEHHUIO
OMONOrMyeckoro o0Opa3oBaHUsT B By3aX W OpraHu3alUsX CPEIHEro
npodeccuoHanbHOTO0 00pa3oBaHus. OCHOBY €ro COJEpXKaHHUS COCTaBIISACT
cuctemMa OMOJIOTrMYECKUX 3HAHUM, MMOIYYEHHBIX MPU U3YYEHHH 00ydarouuMucs
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJOrMM Ha ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUSA MOJIYYalOT
pasButue. Tak, pacliupeHsl U yriryOieHbl OMOJIOrHYeCKUe 3HaHHs O PACTEHUSX,
KUBOTHBIX,  TrpuOax, OakTepusiX,  OpraHu3Me  4YeJIOBEeKa, 00X
3aKOHOMEPHOCTSIX  JKU3HHU, JIONOJHUTEIBHO BKJIIOYEHBI OHOJOTHYECKUE
CBEJICHUSl TNPUKIATHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPBI [UJIs TMOCIEIYIOMIEro BblOOpa Mpodeccui.
Bo3moxHa Takxke MHTErpamus OMOJOrMYEeCKUX 3HAHUM C COOTBETCTBYIOLIMMU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPU HU3YYCHUU (HU3UKH, XUMUH,
reorpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydyeOHOMY mnpeamety "buomorus" oTpaxkaet
CUCTEMHO-YPOBHEBBIM U HBOJIOLNMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CornacHo MM, HM3Yy4alOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE ISt
KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3allUU, dBOJIIOLUUN OPTaHUYECKOT0 MUPA
Ha 3emJie, COXpaHEHUsS OMOJIOTMYECKOro pazHooOpasus miaHersl. Tak, B 10
KJacce H3Y4yaloTCsd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouosoruu,
AMOPHUOIOTUU U OMOJIOTMH Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIIOTHH U
CUHTETHYECKOM OMOJOTUH, aKTyalH3UPYIOTCS 3HAHHUS OOyYaromuxcs II0
O0oTaHWKe, 300JI0TMH, aHaToMuu, Gusmosorun uyenoeka. B 11 kiacce
U3Y4ar0TCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI 9KOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubiii npeamer «buonorusi» mTpu3BaH 00€CNEUYUTH OCBOCHHUE
oOydJaromuMHUCs OHOJIOTHYECKUX TEOpUM M 3aKOHOB, WJACH, MPUHIMIIOB HU
NpaBW, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUW O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KJIETKH, OpraHUu3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHXKCHHSX,
COBPEMEHHBIX  HCCIICJOBAaHUSX B  OHOJOTMH, TPUKIAIHBIX  acleKTax
Ouonornyeckux 3HaHWUW. [Jlnsg pasBuUTHS W TOANEpKAHHUS ~ MHTEpeca
oOydarommxcs K  OWOJIOTMM  Hapsiy CO  3HAYUTENIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEP)KAaHUHM MPOrpaMMbl 1O  OHOJIOTUU
IPEeyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAHOBIICHHS W Pa3BUTHS TOW WU
WHOM 00JacTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOCKHBIX YUEHBIX B
pelieHrne BAXKHEHIITMX OMOJIOTHYECKUX M AKOJIOTUUECKUX MPOoOIeM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE — OBJaJeHUE OOyYarONIMMHUCS 3HAHUSAMHU O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW ~ OpraHW3alldd  JKUBBIX CHCTEM pPa3HOTO paHra u
NpUOOPETeHNE YMEHUN UCTIONBh30BATh 3TH 3HaHUS B (DOPMUPOBAHUH MHTEpEca K
onpenenéHHor o0nacTh TpodeccHoHaTbHON JIeSITEIBPHOCTH, CBSI3aHHOW C
Owonorued, WM K BBHIOOPY Y4eOHOrO 3aBEACHHUS [JIsl TPOJOJDKEHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

Hoctmwxkenue 1enu u3ydeHus: ydeOHoro mpeamera «buonorus» Ha
yrayOn€HHOM YpOBHE 00€CIIeYMBACTCS PEIICHUEM CIIeAYIONIUX 3a/1a4:

OCBOCHHE OOYYaIOMIMMHCS CUCTEMBI OHOJOTHYECKHUX 3HAHUMA: 00
OCHOBHBIX OWOJIOTHYECKUX TEOpUSX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M NPABUIIAX, COCTABJISIOIIUX COBPEMEHHYIO) E€CTECTBEHHO-
HAay4YHyIl0 KapTUHY MHpA; O CTPOEHHUHU, MHOTro00pa3uhd U OCOOEHHOCTSIX
OMOJIOrMYeCKUX cHucTeM (KJIEeTKa, OpPraHu3M, MOMYJSLUs, BHJI, OHOreOleHO3,
ouocepa); O BBIIAIOIMMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOT NN,

O03HAKOMJIEHHE OOy4YarolmuXcsi ¢ METOJAaMU TMO3HAHUS >KUBOW MHPUPOIBI:
UCCIIEIOBATEILCKUMU METOJIaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOU H
KJIIETOYHON OuOJIOTuU, SMOPHUOJIOTUM U OHOJIOTMM pPa3BUTHUSl, TEHETUKU U
CEeJIEKUMU, OHOTEXHOJOTMH W CHUHTETHYECKON OMOJIOrMu, NaJE€OHTOJOTHH,



AKOJIOTUM); METOJAaMU  CaMOCTOSITEJIbHOTO  TPOBEICHUS]  OHMOJIOTHYECKUX
ucclenoBaHuii B Jjabopatopurt M B mpupoje (HaONIoJAeHUE, H3MEpPEHUE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYalOUIMMUCS YMEHHUSIMHU: CAMOCTOSITEIbHO HAaXOJUTh,
aHAJM3UPOBATH M UCIIOIH30BaTh OMOJIOTUYECKYI0 MH(OPMAIIUIO; MOIb30BaThCS
OMOJOTMYECKON TEPMUHOJOTHEN U CUMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXKAY
pa3BuTHEeM OWOJOTUM U COUUAIBHO-)KOHOMHUYECKHUMH M SKOJIOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATH MOCJEACTBUSL CBOEH NESATEIBLHOCTH TIO
OTHOIIEHUIO K OKPY’KaIoIIeH MPUPOAHON cpenie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX JItOJeH; OOOCHOBBIBaTH U  COONIOAATH MEpHI
npodunakTuku UHGEKIIMOHHBIX 3a00JI€BaHMM, TTpaBUjia MOBEACHUS B MIPUPOJIC
n oOecreyeHuss 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATEIBLHOCTH B
Ype3BBIYAWHBIX ~ CHUTYyallMsIX TPUPOJHOTO U  TEXHOTEHHOIO  XapakKTepa;
XapaKTEepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BuTHE Yy OOy4YarOUIUMXCS  HMHTEUICKTYalbHBIX M TBOPYECKHUX
CrOCOOHOCTEM B TpOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TTPOOIeMaMH,
METO0JIOTHUEH OMOJIOTUYECKOTO UCCIIeIOBAHUS, IPOBEACHUS
AKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAaHUN, pEIICHHs OHOJOTUYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHHE y 00YyYaIOMMXCsl IIEHHOCTHOTO OTHOIICHUSI K YKUBOM MPUPOJIC
B IIEJJOM MU K OTACHbHBIM €€ OOBeKTaM U SBICHHSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TEHETUYECKON TpaMOTHOCTH, OOIIEH KyJIbTypbl TMOBEJICHUS B
IPUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne Oo0yYaroUMMHUCS KOMIIETEHTHOCTH B  PAaIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOJIIOICHHE TIPaBUJI TMOBEJECHUS B TPHUPOJE, OXpaHbl
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHH COOCTBEHHOTO 3/I0pPOBbSl U
3MI0POBbSl  OKpYXKaloIUX  Jirojed  (coOmrofeHuss Mep  NpoUIAKTUKH
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEILHOCTH B
Ype3BhIUANHBIX CUTYAlUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JJaHWE YCJIOBHH JJII  OCO3HAHHOTO  BbIOOpa  OOYYaIOMIUMHKCS
UHIMBHUTYaJTbHON o0pa3zoBaTeIbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIIEYIONIeMYy MPO(EeCCHOHATEHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OOmiee 4YHMCIO YacoB, OTBEICHHBIX Ha U3y4YeHHE OWOJIOTMH Ha
yTIIyOJICHHOM YPOBHE CpeJHero ooIiero oopasoanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

Ot60p opraHu3anMOHHBIX (HOPM, METOJIOB M CPEIICTB OOy4EeHUS OMOJIOTHUU
OCYIIECTBIISIETCS C YUETOM CHEIU(PUKH €T0 COJEPKaHMs U HAMPABICHHOCTH Ha
MPOJOJDKEHNE OMOJIOTUYECKOT0 O00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(eCcCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YIIIyOJIEHHOM
YPOBHE SIBIIICTCS MPOBEICHUE JIAOOPATOPHBIX M MPAKTHYECKUX padoT. Takke
ydqacTue  OOydyaromuxcsi B BBIIOJHEHUUM  MPOEKTHBIX M y4yeOHO-
HCCIIEIOBATEIBCKUX Pad0T, TEMAaTUKAa KOTOPBIX OMpEAEseTCS Y4YHUTeNeM Ha
OCHOBE MMEIOIINXCS MaTEepPUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouosioruu. buosiornyeckue HaykKu M HU3ydyaeMble UMU MPOOJIEMBI.
DyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE HCCIEHOBAHUS B
OuoJioruu.

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

JdemoHcTpanumn

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

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

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak IpeaMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U UEJIOCTHOCT,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aly JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOYHBIN,
TKAHEBbIM,  OPraHW3MEHHBIM,  MONYJSIHUOHHO-BUAOBOM,  3IKOCHUCTEMHBIN
(buoreonenoTndeckuii), omocdepusiii. Ilporeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusyvaromme >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aluu.

Nzydenne xuBbIX cucteM. Metobl Onosornueckoit Hayku. HaGmronenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. [lmaHupoBaHue >KCHEpUMEHTA.
IlocTtanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoIOOpKU U €€
JIOCTOBEpHOCTh. Pa30opoc B Omonormyeckux gaHHBIX. OIEHKA JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXXEHUS PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «buonorundeckue
cucteMbl», «CBONCTBA JKUBOM MaTepumn», «YPOBHU OPraHU3alMM >KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBIY.

O6GopynoBanue: jgaboparopHoe  OOOpPYyJOBaHHE IS MPOBEIACHUS
HaOJII0ICHUI, I3MEPCHHM, SKCITICPUMEHTOB.

IIpakTuyeckass padora «lcnonp3oBaHHWE pA3TUYHBIX METOJIOB IIPU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



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

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTpUPYTUpOBaHUE, KYJIbTUBUPOBAHHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emoKk.  ONEKTpOHHass  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 pa3BUTUSA METOJI0B MUKPOCKOITAW).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomatorpadus, snekrpodopes, auddepeHnraIbHOES IEHTPUPYTrUpoBaHUeE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHUYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIIEMEHTHI.
Bona n €€ posib Kak pacTBOPHTENS, peareHTa, y4acTHUE B CTPYKTYPUPOBAHUU
KJIETKH, TETJIOpEeryJisiiud. MUuHepaabHble BEUIECTBA KIETKH, UX OMOJIOrH4ecKast
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, menTUAHas CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHasA CTPYKTyphl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukanus
o0enkoB. buonornueckue GpyHkimu 60eakoB. [lpuonai.

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

Jlunugael.  T'mapodunsHO-rHApOdOOHBIE  cBoMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepouabsl. buomornueckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CTtpoeHne HyKI€MHOBBIX KHCIOT.
Hyxneotunst. [Mpuamun komminementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHE W OHOJIOTHYSCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

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

CtpykTypHas  Owonorusi:  OMOXMMHYECKHME W OMOPU3NUYECKHE
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. Ilommur, JIx. VYorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

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

Tabnuuel u cxemsl: «llepuognueckas TadaUIa XUMHUYECKHX JIEMEHTOBY,
«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: XuMu4eckas 1ocyzia 1 000pyJ10BaHue.

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: 3yKapuoTHUeckass W Mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KICTKH.

Crpoenue mpokapuoTHuecKod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOeHHOCTH  CTpOEHHUsi  rerepoTpo@HOl W aBTOTpOQHOMU
IPOKAPUOTHYECKUX KIETOK. MeCTO U poiib MPOKApUOT B OMOLIEHO32aX.

Ctpoenrie = ¥ (QYHKIMOHMpPOBAHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmaniemMma). CTpyKTypa IIa3MaTHYeCKON
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MEMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIN (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumaemocts MmemOpanbl. Paborta
HATPUN-KAJIMEBOTO HAacoca. DHIOLMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
Huronnasma. I{uTo3zons. LluTockeneT.  JIBUKEHHE  IIUTOMJIA3MBL.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TU30COMBI, UX CTPOCHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMJOB KieTku. CTpoeHue
IPaHyJISPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CunHTte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkius annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnopT BemIECTB B KIIETKE. BaKyonaum pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumouoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
wiactua. [lepBuyHbie, BTOPUYHBIC U CIOXKHBIC TUIACTUBI (POTOCHHTEZUPYIOUTUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOMIACTHI BHICIIINX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTol. AKMuHoGvle MuKpoguiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurtorasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxrpoghunamenmamu u muxpompyoboukamu. Momopnvie denxu.



Snpo. Ob6onouKa siapa, XpOMaTHH, KapuoIlja3Ma, sIIPBIIIKA, HX CTPOCHUE
u ¢pyHKuuu. AnepHelil 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacHOIOKEHUE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /J[unamuxa sodepHoti obonouxku & mumose. loepHbiti
MPAaucnopm.

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

JdemoHcTpanumn

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

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOW  KIeTku», «CTpoeHHEe pacTUTENbHON KJIeTKn», «CTpoeHune
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKI.

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

JlaboparopHass paGora «l3yueHue CTpPOEHUS KIETOK pPa3IAYHbIX
OpraHU3MOBY.

IMpakTuyeckas 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 BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AccUMUIATIAS W JTUCCUMHJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. TuIbl
oOMEHa BEUIECTB: aBTOTPO(PHBIM M TrerepoTpodHBINA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. JDHEPreTHYecKkoe obOecreueHrne KIETKU: MpeBpalleHue
AT® B oOmeHHbIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. DepMEeHThI, UX CTPOEHHE, CBOMCTBA U MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajan3aTopoB. benku-akTUBaTOphl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH ()ePMEHTATUBHBIX PEAKIIUN OT Pa3InIHbIX (PaKTOPOB.

[lepBuuHBII CHUHTE3 OpPraHUYECKHUX BeEmIECTB B KieTke. DoTocuHTEs.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH  (oTocuHTE3a. Bnmsuue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTEPHH, KeIne300aKTepru, cepoOaKTEpUH, BOJTOPOTHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

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

AdpoOHBIE OpraHU3MBl. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [NMKOANW3 — OECKUCIOPOAHOE pacHICIICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B IIporieccax  OumoJoruueckoro  okuciaeHus. Llukaudeckue  peakiiuu.
OxkucnurenbHoe QochopunupoBanue. JIHepeus MemMOpPaHHo20 2padueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTra
a’poOHOro myTHh oOOMEHa BEIIECTB Iepe]] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

[Toptpetsr: Ix. [Ipuctnu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, 11. Murtuenn, I'. A. 3aBap3uH.

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

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

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

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

Peakuuu martpuyHoro cuHte3a. [IpuHUIMI KOMIUIEMEHTapHOCTH B
peakIusixX MaTpUYHOrO CHHTe3a. Peanmuzanus HacieICcTBEHHOW WHQoOpMaImu.
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 TpancnoptHeix PHK B OuocuuTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomupoBanue amuHoOkucior. Poib
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U FyKAapUOT. Perymnsuns akTUBHOCTH T€HOB y pokapuoT. ['unoresa
onepoHa (®. XKakob, XK. Mano). MonrexynsapHvie mexanHuzmvl IKCHPeCcCcuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HexneTouHbie (OPMBI KU3HH U OOJUTATHBIC TAPa3UTHI.
CtpoeHne TPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamunas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3abosneBanusi dYeinoBeKa, >KHUBOTHBIX, pactenuit. CIINI,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux oOauuwlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHncTpanuun

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

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

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Knerounsrit muki, ero mepuoabl u perymsmus. Uuatepdaza m MHUTO3.
OcobOeHHOCTH TPOIIeCCOB, MpOTeKarmuX B uHTepdase. [lonroroBka KieTku K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) MEPUO bl MHTEP(DA3BI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAIIIEIBHOCTD.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n
TeaoMepasa. XPOMOCOMHBINM HA0Op KIETKM — KapUOTHUI. JIUMIOWAHBIA U
rariouaHbld  HaboOpel XpoMmocoM. ['omosiornuHbie xpomMocowmbl. I[lomoBbie
XpPOMOCOMBI.

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

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

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

JdemoHcTpanumn

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

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

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

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

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KojloHManbHbIe OpraHu3MBbl.

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

Tkanm pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHAas,
TIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOCHUS,
GyHKIHN ¥ pacTioNioKEHUS TKaHeH B OpraHax pacTCHHH.

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

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

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

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

IIutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIOrO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOJIIOCTHOE
U BHYTPHUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  OUOIEBAPUTENBHOTO  TpakTa.  lIumieBapuTenbHBIE  KEJE3BI.
[InmeBapurenbHas cucTemMa 4eaoBeKa.



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

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

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

3anmTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M IMHUCTHI MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kytukyna. CpeacrBa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot OosiesHeill. IMMmyHHas cucteMa denoBeka. KiaeTouHsiit u
T'yMOpaJdbHbIH UMMYHHUTET. BpokIEHHBIM U MPUOOPETEHHBIN crienupuyecKuii
UMMYHUTET. Teopusi KIOHAIbHO-CceleKTUBHOrO nMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazmpaxxumocte u perymsauus |y opraHusmMoB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBbIE BelIECTBA U UX 3HAYCHHUE.

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

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

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabnuier u cxembl: «OIHOKIECTOYHBIE BOJOPOCTNY», «MHOTOKIETOYHBIC
Bojopociny, «baktepumny», «lIpocreitmney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB [O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cucTeMbl», «CTpoeHHE CTEOISN»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHW KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrtema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBnas cucrema», «Koxa», «Mplmmeunas  cucrtemay,
«BblienuTenbHas cucteMay, « HAOKPpUHHAST cucTemMa», «CTPOEHHUE MBIIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpO€HUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee cTpoeHue M0KAeBOro uepns», «HepBHas
cuctreMa pwid», «HepBHas cuctema gsarymku», «HepBHas —cucrtema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MIekonuraroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEnapaThl OJJHOKIETOYHBIX
OpraHW3MOB, MUKpPOTMpEnaparhl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHM, repbapun
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpEMapaTbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOYHBIX J>KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyAoBaHWe MJii JEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOIO MHUTaHUSA
pacTeHuil, paculeIUIeHHs] Kpaxmajia U OelIKOB Moj JAeiicTBUEM (EPMEHTOB,
o0opyAoBaHWe Il JEMOHCTpAIMU OIBITOB MO HW3MEPEHUIO KU3HEHHOU
€MKOCTH JIE€TKUX, MEXaHU3Ma JIbIXaTeNbHBIX JBMXKCHHM, MOJIETH TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHas padora «/I3yueHre opranoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOKEHHSI OPraHU3MOB: Oecroioe (BKIIOYash BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBaHUE, CHOPYJISLUA,
¢dbparmeHTanus, KJIOHUPOBAHUE.

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

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

OmnogoTBopeHrne M ASMOPHOHAIBLHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O DPa3BUTUU OPraHu3MoB. Mopghozcene3z — oOna u3 2nasHvix npoodnem
ambpuonoeuu. Kouyenyus mopgocenos u mooeru mopgoeeneza. Craguu
AMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpobOnenue. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobIJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MJIICKOIMMTAIONIHX.
3apoppllieBble  JUCTKH (TacTpyisiuus). 3akjajgka OpPraHoB W TKaHEW U3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOEe BiWsSHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANIbHAS UHAYKIKS). 3aKIaJKa IIaHa CTPOEHHUS dKUBOTHOIO
KaKk pe3yibpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM TI'€HOB. BriusdHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3INYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTaomOpronaneHbil niepuon. Ilpsmoe u
HempsiMmoe pas3BuTue. PasButme ¢ Meramopdo3oM y OECrMO3BOHOYHBIX W
MMO3BOHOYHBIX JXMBOTHBIX. bHONOrHYeckoe 3HA4YE€HHE NPSIMOTO U HEMPSIMOTO
pa3BUTHUSA, UX paclpoCTpaHEHUE B npupoie. Tumbl pocta KUBOTHBIX. DAKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyesjoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
U CMEpPTh Kak OUOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pactenuil. 'ameroputr u cnopodpur. Meiio3 B
KU3HEHHOM IHMKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
I'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



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

MexaHu3Mbl pETyJsIMU OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnoynoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJIEHBI»,
«PazmHOkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameroreHes,
«CTpoeHue SAUIEKIETKH U crepMaro3onay, « OCHOBHBIE CTAIMM OHTOT€HE3a»,
«IIpssmoe m Hemnpsmoe pasButue», «Pa3BuTue ManWckoro xyka», «PasButue
capanun», «Pa3Buthe nsArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN LMK MOPCKOM KamycThl», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

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

JlaGoparopHass paGora «l3ydyeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

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

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoOB

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

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

JdeMoHCTpamuu

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

Tabmuiel u cxembl: «MeToabl TeHETHKNY», «CXeMbl CKPEITUBAHUS.

JlabopaTopHass padora «/[po3oduima Kak OOBEKT TEHETHYCCKUX
HCCIIETIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

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

AHanmzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclienoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUU.
JuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACIIEIOBaHWsS  NPU3HAKOB.  lluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



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

I'eneTuka nosa. XpoOMOCOMHBIN MEXAHU3M ONPENEICHUS N0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
I'enetnueckass CTpyKTypa DOJIOBBIX XpoMocoM. HacienoBanue npu3HaKoB,
CLCIUIEHHBIX C IIOJIOM.

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

I'eHeTnyecknil KOHTPOJIb PAa3BUTUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a
Takke (U3MOJOTUYECKUX MPOLECCOB, MOBEACHHUS U KOTHUTUBHBIX (DYHKIIMH.
['eneTnueckrie MeXaHU3Mbl CUMOMOre€HE3a, MEXaHM3Mbl B3aMMOJEHCTBUSA

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

JdemoHcTpanumn

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

Tabnmuupsr u cxembl: «llepBblil U BTOpOI 3akoHbl Menpnens», «Tperuit
3akoH  Mengens»,  «AHanmm3upyloumiee — ckpemuBaHuey, — «Henomnoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka mnoma», «Kapuorun yenoBeka», «Kapuotun apo30Quib»,
«Kapunotun nrTump», «MHOXKECTBEHHBIN —aenusm», «BzaumonencrBue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTpAalMH 3aKOHA HE3aBUCHUMOI'O HACJIEAOBAaHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIEIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpomnpemnapart: «Jpo3odumnay.

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

IIpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PHITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

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

MoaudukannonHass HM3MEHYUBOCTh. Poib cpenbl B (opMUpOBaHHH
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuaumonnsiii psng u BapuauuonHas kpupasi (B. Horanncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BHABI T€HOTHIIMYECKOWM H3MEHUYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAS.

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

MyTanroHHas U3MEHYMBOCTb. BHAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W WHIAYUHPOBAHHBIC MyTaluu. SnepHbie U
nuTorIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTaluid. MyTareHsl 1 UX BIUMSHUE HA OPTraHU3MBL.



3aKOHOMEPHOCTH MYTAallMOHHOTO MpoIecca. 3aKOH TOMOJIOTUYECKUX PANOB B
HacneacTeeHHoi namMeHunBocty (H.U. BaBuios). BuesnepHast "3aMeHUMBOCTD U
HACJIEACTBEHHOCTb.

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

JdemoHcTpanumn

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

Tabmumplt u  cxembl: «Buabsl usMmeHuuBOCTHY», «MoaudukanroHHas

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

O6opynoBaHue: KUBbIE U TepOAPHBIC IK3EMIUIIPHl KOMHATHBIX PacTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

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

IIpakTuueckass padora «Mytanuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

KapuoTtun yenoseka. MexayHapoiHas mporpaMMa HMCCJIEA0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKHUM,
MOJIEKYJIAPHO-TEHE THYECKUH. CoBpemMeHHOE OnpeeeHNe re€HOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHUCIIE€ C MOMOIIBIO
[1I1P-anamu3a. HacneacTBeHHble  3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIioOIOKCHHOCTLIO. 3HadyeHue MCHHHHHCKOﬁ I'CHCTHUKH B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JI€BaHMI YEJIOBEKA. MCI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC. CTBOIOBBIC KJICTKH. [Tonstue

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

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

JdeMoHCTpamuu

Tabmump! 1 cxemsl: «KapuoTun denoBekay, «MeToIbl H3y4eHUsI TeHETUKU
qenoBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTukamusi U celeKuus. 3apoKJICHHE CEJEKUUH W JOMECTUKALMU.
Yuyenne H. W. BaBunoBa o LleHTpax mNpoUCXOXIEHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHui. PoJip celekunu B CO31aHUN COPTOB PACTEHUM U MOPOJ
#&uBOTHbIX. CopT, mNOpojaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIJ0B B
HaciaeAacTBeHHOM wm3MeHumBocth H. WM. BaBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Metonpl ceneKnnoHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM WU
WHIWBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbiTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OICHKU
(deHoTuUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

HckyccTBeHHBIW  MyTareHe3 Kak METOJl  CENEKIMOHHOW  paboThlI.
PaguanmoHHbIl YW XHUMHWYECKMH MYTareHe3 Kak HWCTOYHHUK MYTalud y



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

[Tonyuenue MOJUTLIOUIOB. BnayTtpuBnnosas ruOpUaAN3aLIUs.
bnuskopoacTBeHHOE — CKpeluMBaHue, WM UHOpuaAWHT. HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otaanénnas rubpuaunzanus. [lpeononenue decrionus
MEXKBHUJIOBBIX THOPUIOB. JOCTHMXKEHHUS CEJICKIIMA PACTEHUNH U IKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue W U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3MCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHuUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHUL, NePed08bliX udel U NepCneKmMuGHbIX MeXHON0UU.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. 1. Kapneuyenko, I1. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumelr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOM
U3MEHYMBOCTHY», «Metoasl ceneknuuy», «OtnanéHHas TUOpUIU3AIULY,
«MyTtarenes».

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

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypcusi «OCHOBHBIE METOABI M JOCTHKEHUS CENEKIUH PACTEHUN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  (epmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONb3yeMble B OMOTEXHOJIOTUHU, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OMoTexXHONOTHA: XJIeOOMeYeHne, TMOAyuYeHUEe KHUCIOMOJOYHBIX TPOAYKTOB,
BUHOAENHE. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMUYECKHUX
TexHojorui. [IponsBoacTBo Genka, aMUHOKHUCIIOT U BUTAMUHOB.

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

Knerounas naxxenepus. MeToasl KyJIbTypbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIM3AIMS W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJTUKTOHANbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posieHus, Kyibmusuposanus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasi M TeHHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 T'€éHa U
koHcTpyupoBanue  pexomOuHanTHbiXx  JHK.  Cozdanue  mpamnceennwix



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, CO3JaHHs
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbI0 00ecrieueHns] KOMOMHUPOBAHHOM
3amuThl 0T Bo30ynureneit OPBU, yctaHnoBieHne MOJEKYISPHBIX 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. 3apoxaenue U pa3BuTHEe IBOJTIONUOHHBIX NMpPEICTABJICHUN B
Oomosioruu

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

JBuwxymue cwibl 9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh PAa3MHOXEHUS OPraHU3MOB, HACIIEICTBEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommooruu (CTD). HelirpanbHas
Teopusi dBomtonud. COBpEMEHHas HBOJIIOIMOHHAS Ouosiorusi. 3HadYeHHE
HBOJIIOIMOHHONW TeopuH B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU 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 sxuBoit mpupoasl (mo K. Jlunuerwo)y,
«JlectHuna >xuBBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
MPUCTIOCOOJICHN y pacTeHu W >KUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapumpyta nyremectsus Y. Jlapsuna», «Haxonkm Y. [dapBunay», «Dopmsl
O6oprOBI 32  cymectBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJbTYpHBIX (GOpM KamycTbl», «llopoibl AOMalIHUX >KUBOTHBIX», «(Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
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 reHodOHAA MOMYISUMUM KaK dJEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTudyeckoro pasHoBecus Jx. Xapnau, B. BalinOepra.

DOneMeHTapHble (aKTOpbl (ABMXKYIIUE CHUJIbI) ABONIONMUHA. MyTallmoOHHBIN
npouecc. KomOuHaTMBHas U3MEHYUBOCTh. JIpeilp reHoB — ciydaiiHble
HEHANpAaBJIICHHBIE W3MEHEHMs] 4YacTOT ajieled B monyssinuax. Oddekr
ocHoBatensl. Ippexm Oymouinounozo zcopaviuka. CHUdNCEHUE 2eHemU4ecKo2o
pasnooopasus: npudunsl u cireocmsus. Ilpossnenue sghghexma opetigpa cenog 6
oonbwiux u  maneix nonyaayusax. Murpauun.  M3onsuus  nomyssLMAnA:
reorpaduueckas (MpoOCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoyKTUBHAS).

EctecTBeHHBI1 0TOOp — Hampapisiomui (aktop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTAOWIM3UPYIOIIUNA, pa3pbIBAIOIIUAN
(nm3pynTuBHbIN). [longoBoit oT6op. Bo3zHMKHOBEHHE U SBOMIONUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3HukHOBEHHE  TIPUCMIOCOOJICHUH Yy  OpraHu3MoB.  ApomMopdo3bl H
U0 anTaIuu. [Tpumepsr MIPUCIIOCOOICHU I y OpraHU3MOB:
Mopdororuyeckue, (QU3MOIOTUYECKUE, OMOXUMHUYECKHE, TOBEJICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJONNHU. M3omsuust — kintoueBor ¢gakrtop BugooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp »BomoIMOHHONW OWONOTMM B pa3pabOTKE Hay4YHBIX METO/OB
coxpaHeHHus: 6uopa3zHo0Opa3usi. MUKPOIBOIIONUS U KOIBOJIOIHS Mapa3uToB U
uX Xo3sieB. MexaHusMbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEH.

JdeMoHCcTpamuun

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

Tabmumel 1 cxembl: «MyTallMOHHAsT M3MEHYMBOCThY, «llomynsumronHas
CTpyKTypa BuzIa», «Cxema TIposBICHUsS 3akoHa Xapau—BaiinOepray,
«/IBMKyIllMEe CHJIBI HBONIOLHMHN», «IKOJOTMYECKass W30JSALMS MOMyISUUN
ceBaHCKOH (hopenm», «I'eorpaduyeckast N30JALIMS JTUCTBEHHHUIBI CHOMPCKON 1
JMCTBEHHUIIbI 1aypcKoi», «llomynsroHHbIE BOJIHBI YMCIEHHOCTH XUIIIHUKOB
U KepTB», «Cxema NeWCTBUS €CTeCTBEHHOro oToopay, «Dopmbl 00pnObI 3a
cyliecTBoBaHuey», «MHaycTpuanbHbld MenaHu3M», <« KUBBIE HCKOIIaeMBbIE»,
«ITokpoBuTEnbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantanum»,  «l[IpucmocobGreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBLHOCTBHY», «Kpurepuun Buaa», «Buabl-IBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CmocoObl  BHI000pa30BaHUS»,
«["eorpaduyeckoe BUJI000pa30BaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYeCcKOe BU000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUiI»,
«KamnycTHO-peieUHbI THOPUIY.

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

JlabopaTopHas pa6ora «BbisiBlieHHE M3MEHUMBOCTH Y 0OCO0O€il OJHOro
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS 1IEJIECO00PA3ZHOCTDY.

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

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meroapl u3ydeHUsT MakpoldBOJroUMHU. [laseoHTONIOrMUEeCKUE METOMABI
u3ydeHus: sBoiouuu. Ilepexognsie (opMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

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

OMOpHOJIOTUYECKHE M CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3YYEHUs DHBOJIIOLUMH. ['€HETMUECKHE MEXAHU3MBI JBOJIIOIMHA OHTOrEHE3a U
NOSIBJIEHNS DBOJIOIMOHHBIX HOBLIECTB. [ OMOJIOTMYHBIE W AHAJOTMYHBIC
opranbl. PyauMeHTapHble Oopranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTHYeCKHEe  METOJAbl  W3YYEHHsS]  DBOJIIOLHH.
['omonoruunsie reHbl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIOreHETHYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

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

«Apxeonrtepukcy, «3Bepo3yobie siepb», «Creromedans», «PuHnoGUTH,
«CemeHHBIE MaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emin», «lperd
KOHTHHEHTOBY», «Penmuktb», «HauanpHble cTaauy 3MOPUOHANBHOTO Pa3BUTHUS
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W AHAJIOTUYHBIE OPraHbD),
«PynumeHThsl», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHl  dYelOBEKa W
muMnan3e», «[JaBHbIe HampaBlieHUS 3BOJONHUNY, «OO0IIMEe 3aKOHOMEPHOCTH
SBOIOLIMM.

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

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hayunple THMOTE3bl TPOMCXOXKIEHUS XU3HM Ha 3emuie. AOWOreHe3 u
naHcnepmusi.  JloHayuyHble ~— OPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeannonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HH U €€
onpoBepxkenue omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. ITlacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOJIOTHSI.

OcHOBHbIE  »Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XUMUUYECKass HSBOJIONMS. AOWOTCHHBIM CHUHTE3
OopraHuyeckux BellecTB W3 Heopranudeckux. OmbiT C. Mumnepa u I'. FOpu.
O6pazoBanue noauMmepoB u3 MoHomepoB. KoanepBatHas rumore3a A. U.
Onapuna, runote3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuuyeckas
runote3a . Ménnepa. Pubosumer (T. YUek) u rumoreza «vupa PHK» V.
['unGepra. ®opmupoBanrne MeMOpaH M BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopus 3emnm um Metonbl €€ uzydeHus. Mckomaemble OpraHUYECKHE
octatku. ['eoxponHosioruss u e€ Meronsl. OTHOcHUTENbHasT W aOCOJIOTHAs
reoXpoHoJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30Hbl, 3pbl, IEPUOJIbI, FSTTOXH.



HauvanpHble 3Tambl opraHuyeckor 3BOMIOLMU. llosBIeHHEe U 3BOMIOLUA
MEPBBIX KJIETOK. DBOMIONMS MeTa0oau3Ma. BOZHUKHOBEHUE TIEPBBIX IKOCUCTEM.
CoBpeMeHHBbIE MHUKPOOHBIE OWOIUIEHKM KakK aHajlor TMepBbIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuoOThl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHoT (cumOuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

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

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

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
najeo3oM, Me3030M, KaihHo3oi. OOmas xapakTepucTuka KiIuMara u
reoJyiornueckux mpoueccoB. [losiBIeHne M paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCclIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(hEPHI.

MaccoBbie BEIMUPAHUSI — HKOJIOTUYECKHE KPU3UCHI TTpouuioro. [IpudauHel
U CJEACTBHUS MACCOBBIX BbIMUpaHUU. COBPEMEHHBI HKOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopazHoodpas3ust Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIuUIbI Kiaccuduxkanuu
oprann3mMoB. 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 cxembl: «Cxema omnbitTa @. Penny», «Cxema ombita JI. IlacTepa
0 W3YYEHUIO CaMO3apoXIeHus Xu3Hu», «Cxema ombita C. Mwmiepa, I
HOpu», «3T1anbl HEOPraHMYECKON HBOIIOLNNY, «['€OXpPOHOIOTHYECKas IIKAIa,
«HauvanpHple dTambl OpraHuyeckod HBomoIuu», «Cxema oOpa3oBaHUs
yKapuoT MyTéM cumbuoreHesa», «Cucrema XUBOM TpuUpoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHui», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOJIOpociny, «MHOrOKJIETOUHbIE BoOAOpoCHnW», «Mxu», «llamopoTHUKWY,
«l'onocemenHble pacTeHUus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pPa3BHUTHs JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeiimme,
«KumeunonosnoctHeie», «llnockue uepBu», «UneHucroHorue», «PbIObI»,
«3emHoBOSIHBIeY», «lIpecmbikaromuecs», «llTumpy, «MIIEKOMUTAIOLIIAEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
Me3030HCKOl 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUDPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJAXHBIC MNpenapaTtbl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB,
KOJUICKIIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyesa NTUL H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH
OPraHN4YECKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  M3y4eHHI0O A0MOTEHHOIO CHHTE3a  OPraHUYECKUX
COEIMHEHUI B MEPBUYHOU aTMOcheper.

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

IIpakTnueckas padora «lI3yuenne ocoOEHHOCTEH CTpOEHUs paCTEHUMU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «/3yueHue  OCOOEHHOCTEN  CTpOECHUS
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 € KUBOTHBIMU. CHCTEMATHYECKOE IOJO0KEHHUE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMHU: CPaBHHUTEJIBHO-
Mopdororuyeckue, AMOPUOJIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBefeHyeckre. OTIMYMs 4YelOBEKa OT JKUBOTHBIX. IIpsAMoxoxkzaeHue u
KOMIUJIEKC CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

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

aHTPOIOTeHE3e.
OcHoBHBIE cTaauu aHTponoreHesza. PanHue yenoBekooOpa3Hbie 00E3bIHbBI
(IpOKOHCYJIBI) M paHHWE MOHTHIbI — OOIIHME TPEAKH YEIOBEKOOOpa3HBIX

00€3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE TNpelnKu tofed. Yemosek
yMENbIi, MEpPBblE M3TOTOBJIEHUS OpyAHi Tpyna. UenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA Jrofel 3a mpeaensl Adpuku. YemoBek renaenbOeprckuii —
oOlui MpeaoK HeaHAEePTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3syMHOTro. YenoBek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEM XOJIOAHOIO KinMara. YenoBek pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOTO YeNloBeKa. EcTeCTBEHHBIN 0TOOp B MOMYJISLIMIX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmyisiiuoHHbIe BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT OCHOBATENIS» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachl. [loHstue o pace. bonbmime pachl: €BpomneouHast
(eBpasmiickasi), aBCTpaJlO-HErpOUJIHAS (PKBAaTOpUAIbHAs), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl YeloBEeKa MO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh  pacu3Ma.
[TprcniocOOIEHHOCTh YENOBEKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEITOBEKA.

MexauciuIuIMHapHbie  METONbl B (U3MYECKOor  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTHUs
YeJI0BEUECKUX NMonysiuid. bruocounanbHbie UCCieI0BaHUS PUPOAbI YETIOBEKA.
HccnenoBanne KO3BOMIOUUKA OMOJIOTUYECKOTO U COLMATILHOTO B UETIOBEKE.

JdemoHcTpanumn

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

Tabmunbl W cxeMbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBeka», «YenoBekooOpa3Hble 00€3bsiHb», «CKeNeT 4YelloBeKa M CKEJeT
muMIan3e», «PyIuMeHTsl U aTaBU3MBbI», «J[BUXKYIIME CHIIBI aHTPOIOTEHE3ay,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKa», «ABCTPATIONUTEK», «YEIOBEK yMEIbIii»,
«Henosek mnpsaMoxonsumuin», «JleHucoBckuii yenmoBek» «Heannepranbiply,
«KpomanboHuib», «IIpenku yenoBeka», «ITanbl YBOIIOIUUA YelloBeKay, «Pachl
YEJIOBEKAY.

O6GopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeaMEeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuu (dororpadum) KapTUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHS 4YeJIOBEKa,
doTorpadu HaXOJOK HMCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJET 4YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M ueperna MIMMIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KHCTH IIMUMIIaH3€, MOJICJIM TOpCca MPEAKOB YEIOBEKa.

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

IIpakTuueckass padora «lV3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

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

3apoxzieHne W pas3BuTHEe dKojoruu B Tpyaax A. 'ymOGonbara, K. @.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u
3a1a4u 3K0JIoTuH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertoasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IpUPOJHbIE W JlabopatopHble. MoaenupoBaHue B JKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIeH CpeIbl: TIOKAJTbHBIN, PErHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DOKOJIOTUYECKMX 3HAHWM 1  4YeJIOBeKa. KOJOTHYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eloBedecTBa ¢ Npupoaoil. PopMupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpamuun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynase, H. A. Cesepuios, . I'ekkenb, A.
Tencnu, B. H. Cykaués.

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

JlaGoparopHass  paGora  «/3yueHne  METOJOB  DKOJOTMYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckue  (pakTopel M 3aKOHOMEPHOCTH  HMX  JEHCTBUSL.
Kiaccudukarnuys skomoruueckux (GakTopoB: aOHOTHYECKHE, OHOTHYECKHE,
anTponorennsie. O01IMe 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTD.
DOBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

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

Temneparypa kak skojorudeckwii ¢akrop. [lelicTBue TemrepaTypsl Ha
opranu3msbl. [loMKunOTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuit (paxtop. IlpucmocoOneHus pacteHui K
MoJI/Iep KaHmi0 BOIHOTO Oananca. Kimaccudukamus pacTeHUui 10 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

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



OCOOCHHOCTU cpell OoOuTaHusi OpraHu3MoB. [IpucmocoOsieHHs OpraHu3MOB K
KU3HU B Pa3HBIX Cpeliax.

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

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (opme.
Kusnennoie QopMbl pACTCHUMN: JEpPEBbS, KYCTAPHUKH, KYCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI >KHUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTH CTPOEHUs M 00pasa
KU3ZHHU.

buotnyeckue  Qakropsl. Buuabl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOno3 u ero ¢opmel. [lapasutusm,
Koomepalus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeicTBus (tonuueckue, dhopudeckue, hadbpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJI CYIIECTBOBAaHUS OPTaHU3MOB B
cpene ooutanus. [IpuHITUTT KOHKYPEHTHOTO UCKITFOYEHUS.

JdemoHcTpanumn

Tabmumpl 1 cxeMmbl: «Okosorudeckue (akrtopel», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE  TPYMIbl  KUBOTHBIX TIO  OTHOIICHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOAHOKPOBHBIE YKUBOTHBICY,
«Du3noI0TNUeCcKue aanTaiuy XUBOTHBIX», «Cpebl 0OOUTaHUSI OPTaHHU3MOBY,
«buonornueckue puTMbB», «Ku3HeHHBIE (OPMBI pacTeHui», «Ku3HEeHHbBIE
(bOpMBI KUBOTHBIX», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCcTeMa
XBOWHOrO Jeca», «lenn mnutaHus», «XumHudectBoy, «llapasutuzmy»,
«Konkypenuus», «Cumo6mo3», «KoMMeHncanuzm.

ObopynoBanue: repdbapur pacTeHUH M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3IUYHBIX JKOJIOTMYECKUX (HAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHEIIOONBBIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TepOapuM U KOJUIEKLIHUU
TETIJIOJIFOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesna NTHUIL |
3Bepel, repOapuu pacTeHHWH, OTHOCAIIUXCSA K TUrpoduTaMm, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HBIX Cpeliax, repOapui U KOJUJIEKIIMA PACTEHHUH U KUBOTHBIX,
o0JagaroNMX YepTaMy MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUIA
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 «BbIsiBiaeHHE TPHUCIIOCOOIICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MONMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepucTHku  nomyisuuu.  [lomynsiuus — Kak
Omostormueckas cucreMma. Poinbs HEOJHOPOTHOCTH cpeibl, (hr3nIecKuX 6apbepoB
U OCOOEHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pacTHash M MOJIOBAsl CTPYKTYypa, POXKAAEMOCTh, MIPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSI.



OKkosloruyeckass ~ CTpykrypa  monyysanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JlmHamuka Nnomnysinsauuu U e€ peryaanusa. buoTuyeckuii noTeHnual
nonyysanuu.  MogaenupoBaHue AMHaAMUKU - nomynsuud.  KpuBeie  pocta
YUCJICHHOCTH Tnonyisiuuv. KpuBble BbDKHMBaHUS. Perynsuuss 4YHCIEHHOCTH
NOMyJSAUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOTMYECKHE CTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 3konoruueckor Humie Buaa. Mecroobutanue. MuoromepHas
Mozenb dKojnornyeckor Humu Jx .M. XatynHcona. PazMmepsl 5KOIOrM4ecKoOu
Huu. [loTeHnnanbpHas U peanu3oBaHHAS HULIN.

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

3aKOHOMEPHOCTH TOBEAEHUS W MUIpalMil >KUBOTHBIX. buonormueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

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

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CeMsH pacTeHH K
PacCeNCHUIO».

Tema 9. Jkos0orust co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsizu MexIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIIMOHAIBHbBIE
OJIOKM OpraHU3MOB B HKOCHUCTEME: MPOJYILEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJOKH
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 3aKkOHOMEpHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOTE€HHBIE BO3JICUCTBUA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznmuuuns
MEXKy aHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOo3kocucteM. ['opoackas
¢nopa u ¢Payna. Cunantponuzauus ropojackoil ¢aynsl. buonmormueckoe u
X034iCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICCTBUI
OpPraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6udos-
s0upuxamopos (knouesvix 6u008) 8 hynxkyuonuposanuu sxocucmem. Ilepenoc
DHEPIMM W BEIIECTB MEXKIY CMEKHBIMM DKOCHCTEMaMHU. Y CTOMYUBOCTH
OpPraHu3MOB, TMOMNYJAIMA W O3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX ~ MUN0O8  Ha
CYOOpP2aHUBSMEHHOM, OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTMEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20
6030eticmausi. MeTonoI0oTusl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIMOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupt u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «DKOCUCTEMaA
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO Jecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKOoJOTHYECKas MUpaMHUaa YUCeND», «IKOJOTHUECKasi mupamMuia OMOMacCh,
«JKojoruueckas nupamuna sHeprun», «OOpazoBanue OomoTay, «llepBuyHas
cykueccusi», «BoccraHoBieHue Jseca mocie moxapa», «IKOCUCTeMa 03epay,
«ArponieHo3», «KpyroBopoTr BelIeCTB MU TOTOK DJHEPrUU B arpoleHO3e»,
«IIpumepsl ypOoOIKOCUCTEMY.

O6GopynoBaHue: repdbapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena
NTHUIl U 3Bepel, repoapuul KyJIbTYPHBIX U JIUKOPACTYIIUX PACTCHUMN, aKBaApUyM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHas padora «/3ydyeHue pazHooOpa3usi MEIKUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

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

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

Tema 10. buocdepa — riodaabHasi IKOCHCTEMA

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

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

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

CtpykTypa W (QYHKIMS JKHBBIX CHCTEM, OIEHKA WX PECYpPCHOTO
MOTeHIHMAaNa U OMocepHbIX QYHKITHH.

JdemoHcTpanumn

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

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

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek U OKpy:ka0IIasi cpeaa

DKOJIOTMYECKHE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENIBbHBIM M JKUBOTHBIA MHP.
OxpaHa pacTUTENHHOTO U >KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIBI OXPaHbI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHBIE NMPUHIIUIBI YCTOWYUBOTO PA3BUTHUS YETOBEUECTBA U MPUPOJIBL.
PanonansHO€  MPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOJIOTUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Uca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOJOB MOHUTOPWMHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX 6UO008 U IKOCUCHEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMoOcdepbl», «3arps3HeHue
ruapocdepbl», «3arpszHeHne MouBbly, «IlapHukoBbll 3ddexkT», «Ocobo
OXpaHsEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN YyIPaBISIEMOTO MUPAY.
Ob6opynoBanue: gororpadun OXpaHseMbIX pacTeHUl M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTPAMMBI IO
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O00YYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomugayuyu K OOYyUYEeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paszsumue BHYTPEHHUX YOSXKICHUN JTUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENHHOCTH  II€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haauyue
npasoCco3HaHusi HKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU Cmasums 1EId WU
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUHCKMMH  COIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TIPUHSITHIMU B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3WLMK JIMYHOCTH, NMATPUOTHU3MA M YBAXKEHHUS K 3aKOHY WU IIPABONOPSIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHSI, O€pPEKHOIO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Npupoae U OKPYKarOIIEH cpelie.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS y4yeOHoro mnpeameta «buonorus»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IIPOLECCE
peanu3alu OCHOBHBIX HAIPABJICHUII BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJIEHAa POCCUICKOTO 00IIECTBA;

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

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

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

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COL[MAJILHBIM TMOJIOKEHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, MO3HABAaTEJIbHBIX W MCCIEI0BATEIbCKUX 3a7a4, YBaXUTEJIBHOIO
OTHOIIEHHUSI K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TFOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

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 MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACICIUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKHMX YUEHBIX B CTAHOBJEHUE U
pa3BuTHe OHMOJOTUM, TTOHUMAHUSI 3HAYCHUST OMOJOTUM B TO3HAHWUU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOT0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEICHUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYHBOTO OYIyIIEro;

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW TMPUPOABI H €€
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,
cOQIaHCUPOBAaHHBIM PEXHUM 3aHATUH W OTAbIXa, pEryjsipHas ¢u3ndeckas
aKTUBHOCTh), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIECHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

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

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTU TEXHOJIOTHMYECKOW W COLMAIbHOU
HaNpaBJICHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO JAEATEIbHOCTD;



UHTEpPEC K pa3auuHbIM cdepaMm npodhecCHuoOHAIbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMIO U CcaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

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

MOBBILIEHUE YPOBHSI JKOJIOTMUECKOW KYJBTYpbl: NMPUOOPETEHHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJI30BaTh MPHOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHMSI U YMEHHS TpPU PEHIeHUH MpOoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOICHHE TpaBUJI TOBEJIEHUS B  NPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

AKTUBHOE HEMpHUSITUE JCUCTBUM, MNPUHOCSALIUX BpEJ OKpYXKarolen
OPUPOJHOMN Cpejie, YMEHHE MPOrHO3UPOBATh HEOIArONpUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS IPEANTPUHUMAEMBIX JEUCTBUHN U MIPEOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIHHOM, KOMMYHHUKATUBHON M COIIMAIBHOMN
OpaKTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTUYECKOW  JeATEIbHOCTU
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUDE;

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

NOHMMaHWe crnenuPuKr OUOJIOTMM KaK HAayKHW, OCO3HAHHUS €€ poid B
(dbopMHUpPOBaHUHU PAMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJTOCTHOTO
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:
o0ecriedyeHus: HOBOTO YPOBHSI Pa3BUTH MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl pa3BUTHSA
YeJI0OBeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aNIbHBIX 3KOJOTHUYECKUX MPodiIeM
u obecrieyeHHss Tmepexoda K YCTOWYMBOMY pPa3BUTHIO, paIlIOHAIBHOMY
MCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIEHUSI O0OIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCA,
dbopMUpyeMoi Ipu U3y4YeHUH OHOJIOTHH;

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



aHanu3a U OOBSCHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUPA U MPOUCXOALUIUX B HEM
M3MEHEHUI, YMEHHUE J1eJaTh 0OOCHOBAHHBIE 3aKJIIOYEHHMSI Ha OCHOBE HAYYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCTh HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCHUIUTMHAPHBIE  (MEXMpPEIMETHbIE)  OOIIeHayYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJIEJAOBaHME, HaOIOJCHHE, U3MEpEHUE,
OKCIIEPUMEHT | Jpyrue); YHUBEPCAJIbHbIE y4eOHbBIC NEeNUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OO0ECIEeUNBAIOIINE
¢dopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4Jaromuxcs; CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJNb30BAaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAIbHbBIC
yueOHbI€ IEUCTBUS B MO3HABATEIHHOM U COIUATBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT copMUpOBaHBI IO3HABATEIbHBIE
YHUBEpPCAJIbHbIE y4eOHBbIC JACHCTBUS, KOMMYHHMKATHBHBIE YHUBEpCAIbHBIC
yueOHBIC JIEWCTBHS, PETYJIATHBHBICE YHHUBEpCalbHbIE Yy4ueOHBbIC JIEHWCTBHS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBiaeHne  yHUBEPCAJIBHBIMH  Y4eOHBIMH  IO3HABAaTeJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

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

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOIO MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHUS, KiaccUUKaIMKU, O0O0O0OIIEHHS), PACKPHIBATH
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

ONpeNeNaATh LEeNu 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 IeHUsA (MHIYKTHBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B paccCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOJbI U 3aKJIIOUCHUS;



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

pa3palaThIBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHHUPOBAaHHOTO B3aUMOICHCTBUS;

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 CaMOCTOSTEIILHOMY IOMCKY METOJOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, IPUMCHCHHIO Pa3JIMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIpPETAIMK, NPEOOPa30BaHUI0 M TPHUMCHCHUIO B yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIAHUH YICOHBIX M COITUATBHBIX IIPOCKTOB;

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

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

BBISIBJISITh NPUUYUHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh MEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

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

3) padora ¢ ungopmanmeii:

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

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

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



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

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpeICTBa HIpu padore ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHSATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMHU  pACMO3HABaHUS M 3alIUTBl  MHGPOPMALIMH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JUAJOre WM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOH TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7aun, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHMKHOBEHUS KOH(MIMKTHBIX CUTYaIHi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe popMyTupoBaTh CBOM BO3PAKEHHUS;

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

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIIOBBIX bopm
B3aUMOJICHCTBHS TIPH PEIICHUHN YUeOHOH 3a/1a4u;

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

OPUHUMATh 1€ COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
oOIIMii pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

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

OBiageHne yHMBEPCAIbHBIMH PeryJIsiTHBHBIMH AeHCTBUAMM:

1) camoopraHu3amms:

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

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM IIEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U IMOCTYNKAX MO OTHOIIEHHIO K )KUBOW MPUPO/IE,
CBOEMY 3/710POBBIO U 3/I0POBbI0 OKPYKAIOILIUX;



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

CaMOCTOATEJIHO COCTaBIISATh IUIAH PEHIeHUs NOpo0iieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  OpaThb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

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

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHU, UCTIOJIb30BaTh MPUEMBI pedIeKCUU JI OLICHKU CUTYalllH, BbIOOpa
BEPHOTO pelICHUS;

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

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
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 JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeaqmeTHble pe3yJabTaThl OCBOCHHS COAEpKaHUS Y4eOHOTro IpeaMmera
«buonorus» Ha yrayOoJéHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOOecreueHue
npopuiabHOrOo  00ydeHHs oOydaromuxcs Owomormu. OHH  BKIFOYAIOT:
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 TaKXKe B pEATbHBIX JKU3HCHHBIX CHUTyalusax. lIpeamMerHbie
PE3yNbTATHI IPEICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

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

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUDPA, B
MO3HAHWW 3aKOHOB TPHUPOJBI ¥  PEHIEHWH TPOOJIEeM  PpalrOHATHHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKUX M 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OUOJIOTHH;

BJIQJICHHE CHUCTEeMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONNE OMOJOTUYECKUE TEPMUHBI M TOHATHS (KW3Hb, KIETKA,



OpraHu3M, MeTabOJu3M, TOMEOCTa3, CaMOPETyJslHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3BMEHYMBOCTb, POCT U PAa3BUTUE), OMOJIIOTUYECKUE TECOPUU
(xnerounass Teopusi T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYJIbTYPHBIX  PpacTeHHWi), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACHICIIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaensa, TrOMOJOIMYECKUX pPSAIOB B
HacJeJICTBCHHOMU U3MCHYHMBOCTHU H. n. Baswuiona), MPUHLIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMHU METOJIaMH HAyYHOI'O MO3HAHUS, MCIOJb3yeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHE, H3MEpPCHHE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpubOB, paCTeHUH, KMBOTHBIX M YEJIOBEKAa, CTPOCHUsI OPTaHOB H
CUCTEM OpraHoB  pacTEHHU, KUBOTHBIX, YeJIoBeKa, MIPOIIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEHUM, >KUBOTHBIX U
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BEIIeCTB (MeTabou3M),
IpeBpaIleHus YHEPTUM, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, raMeToreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

yYMEHHE YCTaHaBIMBATh B3aMMOCBSI3M MEXIY OpPraHOMIAMH KIIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHW W MX (DYHKIMSIMH, MEXKIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U YEJIOBEKa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIeCTB, JTalMaMH KIETOYHOTO IMKJIA ¢ JKU3HEHHBIX IHUKIJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
dbeHoTumnom u paxkropamu cpeabl OOUTAHUS;

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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUIsI JIOKAa3aTeNbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIII;

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W IMPOTHO3bI HAa OCHOBAHUM IOJYYEHHBIX
pPE3yIbTATOB;

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

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPSATh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, HOPMYIUPYS IENb HCCICIOBAHUS, AHAIM3UPOBATH MOJYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHHE y4acTBOBaTh B yUEOHO-UCCIIEIOBATEILCKON paboTe Mo OUOJIOTHH,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATh TMOJYYCHHBIE PE3yNbTaThl HAa  YUYCHUYECKUX
KOH(EpeHIHsX;

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



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

YMEHHE OCYILECTBIIATh OCO3HAHHBIM BBIOOp OyAylIel npodeccnoHalbHON
JIeSITeIbHOCTH B oOmactm  OWOJNOTMH,  MCOUIMHEI, OHOTEXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO034MCTBA, MUIEBON MPOMBINLICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBIEHHbII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccur U MpoJoKEHUE OMOJIOTHYECKOro 00pa3oBaHuUs
B OpraHu3alMsIX CPpeAHEro Npo(ecCHOHaIbHOTO U BBICILIEr0 00pa30BaHUs.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M POJU OUOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOALI U PEHICHUHU DKOJIOTHYECKHUX
npo0JieM 4YeloBEeYEeCTBA, a TakKe€ B PELIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJOTIONIB30BaHMI, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K
npupo/ie, oOIIeCTBY, YEJIOBEKY, O BKJIaJe POCCUUCKUX U 3apYOeIKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJCTh CHUCTEMOMN OHOJIOTMYECKUX 3HAHHWHM, KOTOpas BKIIOYAET
OTpeNieSIieHUs] W TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJI, dKOcUcTeMa, Ouocdepa), OMOIOTUYECKUE TECOPUH
(aBomrorimonHas teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsl DBOJIOLUH),
yuerusi (A. H. CemeproBa — o MmyTsAX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYeCKOro paBHoBecus [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoxactea K. M. bapa), nmpaBuna (MUHIMYyMa
1O. JIubuxa, sKoNOruuecKoil MupaMuIbl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MUpPa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEIOBAHUSX JKUBBIX OOBEKTOB W
HKOCUCTEM (OIMCaHMEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIIOCO0aMu
BBISIBJICHUS U OLICHKU aHTPOMOTEHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
KOCHUCTEM U Omocdepsl, CTAOMIM3UPYIONIEro, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJTOTIATPUYECKOTO u CUMIIATPUUECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIONUU Ha TeHO(POH]
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUS
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBA3UM MEXKIY MPOLECCAMH 3BOJIOLNH,
JOBIKYIIUMU CUJIAMU aHTPOTIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHBIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUS, a0MOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBA3€d OpPraHu3MOB B COOOIIECTBAX,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY JJI1 JI0Ka3aTelibCcTBa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKHX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWsA, €IWHCTBA YEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBIBIATH MPUYUHHO-
CIIEJICTBEHHBIC CBA3M MEXAY HMCCIEAYEeMBIMH OMOJIOTMYECKUMHU IMPOLIECCaMU U
SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOIIOIATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3b, IMPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHUPYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yYMEHHE y4acTBOBATHh B YUEOHO-HUCCIIEIOBATEILCKON paboTe 1Mo OUOI0THH,
HKOJIOTUM ¥ MEJUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TIPENCTaBISATh MOJNYYCHHBIE  pE3ylbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YEJOBEYECKMX pac, O NpPUUYMHAX, TMOCIEICTBUSAX U CIocobax
Npe0TBpAIICHHUs TTI00aTbHBIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oynmyriei npodeccrnoHambHOM
ACSATENIPHOCTH B 00NMacTM OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBINIJICHHOCTH,  yIUIyONATh  TO3HaBaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIH HAa OCO3HAHHBIN BBHIOOP COOTBETCTBYIONICH mpodeccun U
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumeHoBanue KosmmmuyecTBo yacos
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoThI padoThI
1 buonorus kak Hayka 1
9 ’KuBbie CUCTEMBI U UX 5
M3y4YeHue
3 Buonorus kierku 2 05
Xumuyeckas
4 10 1
OpraHu3alus KIeTKN
5 Crtpoenue u GyHKITUN 8 5
KJIETKH
OOMEH BEIIECTB U
6 IIpEBpalleHNue SHEPTUHU 9 1
B KJIETKE
HacnencrBennas
7 nHpopManus u 9 0.5
peanu3auus e€ B KIETKe
JKU3HEHHBIN LUK
8 6 1
KJIETKH
Crpoenue u GyHKIUH
9 17 1.5
OpraHu3MOB
10 PasmHuoxenue u 8 1.5




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U ) 05
W3MCHUHUBOCTH
OpPraHU3MOB
2| erermemocn 10 1
13 3aKOHOMEPHOCTH 6 1
W3MCHUHUBOCTH
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 1
buoTexHonorus u
16 CUHTETHYECKAS 4 0
OounostoTHs
17 PezepBHoe Bpemst 1 0
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/ieHue U pa3BUTHE
ABOJTIOITUOHHBIX
MPEJICTaBJICHU B
ounosioruu

MukposBontonus u eé
pe3yIbTaThl

14

MakponsBoitonus u eé
pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YyeJIoBeEKa —
AHTPOTIOTCHE3

10

DKOJIOTHS] — HayKa 0O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

0.5

OpranusMsl 1 cpenia

1.5




YACOB II10 ITPOTPAMME

oOuTaHus
OKOIO0THSA BUAOB U
8 . 9 0.5
TTOTTYJISITTHHA
OKOI0THS COOOIIECTB.
9 DKOJIOTUUECKHE 12 05
CHCTEMBI
10 buocdepa — rnodanbHas 6
JKOCHUCTEMA
11 YenoBek n 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

Jlata nmo
IJIAHY

Jara usyyenus

buonornsa xak koMIniekcHas
HayKa U KaK 4acCTb
COBPEMEHHOTO OO0ITECTBA

JKuBrlie cucteMbl U UX
CBOMCTBA

YpoBHEBas opraHuszanus
AKHUBBIX CUCTEM

Hctopus OTKpBITUSA U
W3YYEHUS KIIETKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHu.
[IpakTueckas pabota
«3yueHne MeTo10B
KJIETOYHOU OmoJioruu
(xpomatorpadus,
anekTpodopes,
middepeHnanbHoe
uentpudyruposanue, [TLP)»

0.5

XUMHYECKUNA COCTaB KIETKHU




MuHepanbHbl€ BelllecTBa
KJIETKHU, UX OMOJIOrn4ecKast
poJIb

Oprannueckue BeIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuiny

0.5

CpoiicTBa, KjIaccupUKaIus 1
byHKIIMN OETKOB

10

Oprannueckue BelecTBa
KJIETKH — YIJIEBOJIbI

11

Opranuueckue BelecTBa
KIETKH — JIAMHAIBI

12

HyxknennoBbie KUCTOTHI.
JIHK u PHK. JIabopaTopHas
pabota «VccnenoBanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

13

Crpoenue u ¢pynkuuu ATO.
Jpyrue
HYKJI03uATpUdochaTel
(HT®)

14

Cexsenuposanue JIHK.




MeToapl TEHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMHUKHU

15

Meronas! CTpyKTYpHOI
onosorun

16

Turmel KIETOK.
[IpoxapuoTnueckas KieTka

17

CrtpoeHnue sykapuoTHIECKON
kieTku. [IpakTnaeckas
paborta «/3y4yeHue CBONCTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KIIETKU

19

OnHomeMOpaHHbBIE
OpraHOM[IBI KJICTKH.
[IpakTuueckas padota
«M3ydenue IBUKCHUS
IIUTOILIa3MEbI B
PaACTUTENILHBIX KIIETKAX)

0.5

20

[TosryaBTOHOMHBIE
OpraHOM/Ibl KJICTKH:
MUTOXOHPUH, TTACTUJIBI.
JlaGopaTopHas pabota
«HccnenoBanue mia3mMonamn3a
U JeTIa3MOJH3a B
PaCTUTETBHBIX KIETKAaX)

0.5




21

HemeMOpaHHBIE OpraHOH/IBI
KJIETKHA

22

Crpoenue u GyHKIIH S1pa

23

CpaBHHTENIbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHast
pabora «3ydyeHue cTpoeHus
KIIETOK Pa3JIMYHBIX
OpraHU3MOB»

0.5

24

AccuMuisuus u
JTUCCUMITSATINS — JIBE
CTOpPOHBI MeTabo0JIn3Ma.
Tumsl 0OMeHa BEIECTB.
JlaGopaTopHnast pabota
«3yueHue KaTaqTuTHIECKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOro
MeTaboau3ma.
JlaGopaTopHas pabota
«3yuyenue
(bepMEeHTaTUBHOTO
pacIeryieH s epoKCcHaa
BOJIOPO/JIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5




26

Bbenku-akTuBaTopel U O€NKH-
WHTHOUTOPEI

27

ABTOTpO(HBINA THIT 0OMEHA
BEIIIECTB

28

doTocuntes

29

Xemocwunres. JlaboparopHas
paborta «CpaBHEHHE
MpoIIecCOB (POTOCHUHTE3A U
XEMOCHHTE32)

0.5

30

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

31

AspoOHBIE OpTraHU3MBI.
DTanbl 3HEPTETUYECKOTO
oOmeHa

32

DHeprus MeMOpaHHOTO
IpaIueHTA IPOTOHOB.
Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI

33

Peakuuu MAaTpU4IHOI'O
CHHTC3a

34

Tpanckpunuus —
MaTpuuHblii cuaTe3 PHK

35

Tpancnsauus u e€ srarsl




36

KonupoBanue aMHUHOKHCIIOT.
Poub pubocom B OGnocunTE3e
Oenka

37

Opranu3zanys reoma y
MIPOKApUOT U FYKapHOT

38

MonekynsipHble MEXaHU3MBbI
AKCIIPECCUU TEHOB Y
3yKapuoT

39

Bupycsl — BHeKIIETOUHBIE
(GOpMBI JKU3HU U
00JMraTHBIE Mapa3UThI.
[IpakTueckas pabora
«Co3zaHue MoJiesn BUpyca»

0.5

40

Bupychsie 3a060eBanms
4eJ0BEKa, )KUBOTHBIX,
pacTeHui

41

Hanorexnonoruu B
OUOJIOTHU U METULINHE

42

JKU3HEHHBIN IUKIT KIETKA

43

Marpuunsiii cuntes JJTHK

44

Xpomocomsl. JlaboparopHas
pabota «3yuenue
XpOMOCOM Ha I'OTOBBIX
MHKpOIpenapaTax»

0.5

45

HGHGHI/IC KJICTKHU — MHUTO3

46

Tumnel KJIETOK. KapI/IOKI/IHC3 )51

0.5




nuTokuHe3. JlabopaTopHast
pabora «Habmonenue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIka Jyka (Ha TOTOBBIX
MUKpOIpernaparax)»

PGFYJ'ISIIII/U[ KHU3HECHHOTI'O

47
LUKJIa KIETOK
48 OpranusM Kak eMHOE 11eJI0e
TxaHu pacTeHUN.
49 JlabopaTtopHnast pabota
«M3ydeHne TkaHen 0.5
pacTeHuin»
TkaHM )KUBOTHBIX U
50 yenopeka. JlabopaTopHas
paborta «/3ydyeHue TkaHen 0.5
KUBOTHBIX»
Opranbl. CUCTEMBI OPraHOB.
51 JlaGopaTopHas pabota
«3yueHue opranon 0.5
L[BETKOBOT'O PACTEHUS
52 Omnopa Tena opraHu3MoB
53 JIBI)KEHHE OPraHU3MOB
54 [Turanue opraHu3MoB
[TuTaHue MO3BOHOYHBIX
55 KUBOTHBIX.

HI/IH_IeBapI/ITeJ'H)HaH cucremMa




YCJI0BCKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

58 Tpancnopt BemecTs y
OpraHu3MOB
KposenocHas cucrema

59 MTO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa

60 Brienenue y opranuzMoB

61 3ammTa y OpraHu3MoB

62 NmmyHHas cucrtema
4eJIoBeKa

63 Paznpaxumocts u
PETYIALUS Y OPraHu3MOB
['ymopanbHast perymnsanus u

64 SHIOKPUHHAS CUCTEMA
’KMBOTHBIX U YEJIOBEKA

65 ®opMBbI pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pa3zMHOXKEHHE

67 Meiio3
I'ametorenes. O6pa3oBaHue

68 Y Pa3BUTHE IOJIOBBIX KIIETOK. 0.5

JIaGoparopHas paboTa




«M3ydeHnue crpoeHus
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax»

69

I/IH[[I/IBI/IIIyaJII)HOC Pa3sBUTHUC
OpraHnu3MoOB — OHTOI'CHE3

70

3akyajKa OpraHoB U TKaHEH
M3 3apOJAbIIICBLIX JIUCTKOB

71

Poctu Pa3BHUTUC )KHUBOTHBIX.
JlabopaTtopHnast pabota
«BrIaBrenne IIPHU3HAKOB
CXOJICTBA 3apOAbIIIEN
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3zmHoOXeHue 1 pa3BuTHE
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHSI BBICIIINX
pacTeHui»

0.5

73

HcTopus cTaHOBIEHUS U
pa3BUTUS TEHETUKH KaK
HayKH

74

OcHOBHbIE IOHATHUS U
CHMBOJIbI T€HETUKH.
JlaGopaTopHas pabota
«Jlpo3oduia kak 00beKT
TeHETUYECKUX
UCCIIEI0BAHUN

0.5




75

3aKOHOMEPHOCTH
HaCJIeI0BAaHMS TPH3HAKOB.
MonorubpuaHoe
CKpEelLIBaHHE.
[TpakTuyeckas pabora
"N3yueHue pe3yapTaToB
MOHOTHOPUHOTO
CKpeILMBaHUs y 1po30duist"

0.5

76

[MuTomornueckre OCHOBBI
MOHOTHOPHUHOTO
CKpEITUBaHUS

77

AHanM3upyroiiee
ckpemnBanne. Henosnnoe
JOMUHUPOBaHUE

78

JlurnOpuHOE CKpeIIUBaHUE.
[IpakTuueckas padota
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHMSI
y Ap030QHIIBI

0.5

79

LuTonornyeckue 0CHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CHGHJ’ICHHOC HaCJICJOBaHUC
IIPU3HAKOB

81

XpOMOCOMHaSI TCOpHUA
HaCJICACTBCHHOCTHU

82

I'eneTuka nmona




83

T'enoTnn Kak 1ejgocTHas
cucreMa

84

['eHeTnueckuii KOHTPOJIb
pa3BUTHUS PACTCHUH,
JKUBOTHBIX U YEJIOBEKa

85

N3MeHYnBOCTh TPU3HAKOB.
Bunnl n3sMeHuUUBOCTH

86

MoaudukanroHHast
N3MEHYHBOCTH

87

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

MO (UKAITHOHHO N
n3MeHunBoCTH. [locTpoeHue
BapHUAIIMOHHOTO psla U
BapHallMOHHOW KPUBON»

0.5

88

I'enoTunuyeckas
W3MEHYHUBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTD

89

MyrannonHnas
M3MEHYHUBOCTD.
ITpakTnyeckas pabora
«MyTtanuu y 1po3o¢uisl (Ha

0.5




TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO TIpolecca.
OnUreHeTHKa U
SIMI'CHOMHKA

91

I'eneTnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiienne 1 aHaJIm3
POAOCIOBHOM

0.5

92

MeTtoIpI METUITMHCKON
Te€HETHKH

93

3HayeHne METUITMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a00J1eBaHMI
yeJioBeKa

94

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

0.5

95

MeTtoabl CeneKIIMOHHOM
paboTsl. JlabopaTopHas
pabota «/3y4ueHne MeTo10B

0.5




CEJICKLIMU PACTCHUIN»

96

JocTmkeHus ceJeKIuu
pacTeHUH U KUBOTHBIX.
[TpakTuyeckas pabora

«IIprBUBKa pacTeHHID»

97

CoxpaHeHue, U3y4eHue u
UCTIOJIb30BAHNUE
TeHETHYECKUX PECYpPCOB

98

buorexnonorusa xak HayKa U
OTpacJib MMPOU3BOJICTBA.
[IpakTueckas pabota
«M3ydenne 0O0BEKTOB
OMOTEXHOJIOT I

0.5

99

OCHOBHBIE HAITPABJICHUS
CHHTETHYECKOH OHOJIOTUHU

100

XpOMOCOMHAs ¥ T€HHas
UHXEHepUs

101

Meaunmackue
OMOTEXHOJIOTHHA

102

PesepBHbIi ypoK.
[ToBTOpEHUE, 000OIICHNE,
cHUCTeMaTH3allys 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

135




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnrpoJuabHbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

DBoJrolMoHHas Teopus Y.
JlapBuHa

JIBrKyIye CHbl
SBOJTIONNH BUAOB 10 Y.

JapBuny

Bopr6a 3a cymecTBoBanmue,
€CTECTBEHHBIN 1
HMCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOU TEOpUH
ABOJTIOLINH

DTansl BOIIOIHOHHOTO
Imponuecca: MUKPOIBOJIOLUA
1 MaKpO3BOJIIOLUA

[Monmynsauus —
3JIEMEHTapHas eMHUIIA
SBOJIIOIUHU

3aKOH IreHeTHYECKOTr0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JIaboparopHas

0.5




pabota «BrisiBneHuE
M3MEHYMBOCTH Y oco0ei
OJIHOTO BHJIA»

OneMeHTapHbIE (HAKTOPHI
IBOJIIOLIAN

Dddext ocHoBaTEISI.
DddexT OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit oTOOD —
HaIpaBJISIOMKN GaKTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KakK pe3yJabTar
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«M3yuenue apomopdo30B u
UAMOAIaN TAIIHN Y
pacTeHUi U )KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOOTICHUH Yy
OpraHU3MOB:

0.5




MOp(hOJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHE.
JIaboparopHas paboTa
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAs
11eTIECO00PA3HOCTH

15

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

0.5

16

Crpykrypa Buaa

17

Bumoob6pa3oBanue kak
pe3yabTaT
MHUKPO3BOJIIOLIUN

18

CBi13p MHKPOSBOJOIOUH U
SINICMHUOJIOI'NH

19

Maxkpo3Bororus.
ITaneonTosiornyeckue
METO/Ibl U3yUEHUS
SBOJTIOINHU

20

buoreorpaduueckue
METO/IbI U3yYECHUS




9BOJIIOIINN

21

OMOpPHOTIOTUYECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHISCKHE METO,IbI
HU3YUCHUA 5BOJIIOIIHUU

22

MonekynspHo-
FeHETUUECKHE,
OMOXMMHYECKHE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOIUN

23

OO6111e 3aKOHOMEPHOCTH
IBOJFOINHT

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
SBOJIIOLIUU

25

Hayunbie runoressl
MIPOUCXOXKICHUS KU3HU Ha
3emie

26

JlonayudHblie
MIpe/ICTaBJICHHUS O
3apOKJICHUH KU3HU

27

OCHOBHBIC dTaIbl
HeopraHqucxoﬁ
9BOJIIOIINHA

28

I'unote3sl 3apOKACHUA
KHU3HH




29

Ucropus 3emiin 1 MeToAbl
€€ U3y4eHHUsL.
JIaboparopHas paboTa
«M3ydeHne u onrcaHue
HCKOIMAeMBbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY

0.5

30

HaganpHbIe TaImsl
OPraHNU4eCcKOM SBOJIIOIUN

31

OBOJIIOIMS DYKAPUOT

32

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

0.5

33

OcHOBHBIE ATaIbI
SBOJIIOIINH KUBOTHOTO
Mupa

34

DOBOIOLUS )KUBOTHBIX.
IIpakTuyeckas pabora
«M3ydenune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
AKHUBOTHBIX»

0.5

35

PasButue xu3Hu Ha 3emie
110 5paM U Mnepruoaam




36

MaccoBble BEIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHU4eCcKOTO MPOILIOTO

39

OCHOBHEIE
CHCTEMATUYECKHE TPYIIIIBI
OpraHnu3MoB

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

41

PazBuTune npenacraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHMYECcKOT0o MHpA.
JlaGopaTopHas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHHUS CKelleTa
Yel0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JBrokyuye cuiibl
aHTpOIIOTeHE3a

44

CooTHoOlIEHHE
OHMOJIOTUYECKUX U




COLIMANBHBIX (PAKTOPOB B
aHTPOIOTeHE3e

OCHOBHBIE CTaINN

45
aHTPOTIOTEHE3a
46 [Taneoreneruka u
MaJIeOTEHOMHUKA
47 DBOJIIOILHUS COBPEMEHHOTO
9eJoBeKa
UYenoseueckue packl.
48 [IpakTueckas pabora
«M3yueHune 3K0T0THYECKUX 0.5
aZanTanui 4eJI0BeKay
49 MexaucuunInHapHbIe
METO/Ibl AaHTPOTIOIOT U
50 3apoKACHUE U Pa3BUTHE
9KOJIOTHH
MeTo1bl 9KOJIOTHH.
JlaGopaTopHas pabota
51 «M3ydeHne MeTo10B 05
9KOJIOTHUECKUX
UCCIIEIOBaHUI
59 3HaueHNe SKOJOTHIECKUX
3HAHUM I YelloBeKa
53 Okonornyeckue pakTopsl
54 AbuoTtnueckue GpakTopsl. 05

CBeT KaK PKOJIOTHUYSCKUH




daxrop. JlabopaTopHas
pabota «BrisiBeHUE
MIPUCTIOCOOICHUIA
OpraHru3MoOB K BJIMSHHIO
CBETa»

55

AOGuoTtudeckue (HakTopsl.
Temmeparypa kax
IKOJIOTUYECKUH (PaKTop.
JlabopaTtopHnast pabota
«BpIsiBIICHUE
MPUCTIOCOOIECHUH
OpPraHWU3MOB K BIIUSHHUIO
TeMIIepaTypb»

0.5

56

AOGuoTtudeckue (HakTopsl.
BraxxHocTh Kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTtopHas pabota
«AHaTOMHYECKHE
O0COOCHHOCTH PacTEHU U3
Pa3HbIX MECT OOUTAHUS

0.5

57

Cpensl oOuTanus
OpraHU3MOB

58

buonornueckue PUTMBI

59

XKuznenusie GopMel
OpraHU3MOB

60

buotnueckue pakropsl




61

3HaueHre OMOTHYECKUX
B3anMMOJICHCTBUH IS
CYIIIECTBOBAHMS
OpPraHU3MOB B cpejie
oOuTaHus

62

OKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTYJISITTAH

63

OcCHOBHBIE TTOKa3aTeIIN
HOHy.]'ISIHI/II/II YUCJIIEHHOCTD,
IJIOTHOCTh, BO3pAacTHAs U
MOJIOBasl CTPYKTypa

64

OCHOBHBIC TTIOKa3aTeIIN
TTOMYJISAIIAH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKoJoru4eckas CTpykTypa
MOMYJISILIUH

66

JluHaMuKa TOMYJISIIUU U e€
perymsus

67

Kpussie pocta
YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbKUBaHUS

68

DKoJoru4ecKas HUIIa
Buja. JlabopaTopHas
pabota «IIpucmnocobnenus

0.5




CEMsIH paCTEeHUHN K
pacCeneHuIO»

Bung xkak cucrema

69 .
TTOTTYJISITTHHA
3aKOHOMEPHOCTH

70 MTOBEJICHUS ¥ MUT AU
KUBOTHBIX

71 Coo00111€CTBO OpPraHu3MoOB
— OHOIIEHO03

79 DKocHUCTEMA KaK OTKpPbITas
cucTemMa
Kpyrosoport BemecTs u

73 MMOTOK PHEPTUHU B
HKOCUCTEME

74 OcHOBHBIE TIOKa3aTenn
HKOCHCTEMBbI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus cooOmiecTB —
CYyKIIeCCUU
[IpupoaHbIe S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
DKOCHUCTEMBI MOpPEU U
OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 DKocHuCTEMBI TYHIP, JIECOB,

CTeneH, MyCThIHb




79

AHTpOIIOT€HHbIE
9KOCHCTEMBbI

80

YpO03KOCHCTEMEI.
[TpakTnyeckas padora
«M3ydeHne u onucanue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3anMMOJICUCTBUHN
OpPraHW3MOB B 3KOCHCTEMaX

82

MexaHn3MBI BO3JEHCTBUS
3arpsI3HEHUN Pa3HbIX TUIIOB
Ha CyOOpPTaHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YpPOBHSIX

83

buocdepa —
oOmIeruIaneTapHas
00oJ10uyka 3emMitn

84

VYyenue B. U.
Bephaasnckoro o 6uocdepe

85

3aKOHOMEPHOCTH
cyliecTBOoBaHUs Ouocdepsl

86

KpyroBopoTs! BeliecTs u
OMOTCOXMMHUYECKHUE [TUKITBI

87

30HaNBHOCTH OHOChEPHI.




OcHOBHBIE OMOMBI CYIIIU

88

YcToitunBocTh OMochepsl

89

DKOJIOTUYECKHUE KPU3HCHI U
UX TIPUYUHBI

90

Bo3nelicTBue uenoBeka Ha
ouochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTEIbHBIN U
YKUBOTHBIN MUD

92

OxpaHa npupoipt

93

OcCHOBHbBIE TPUHLHUIIBI
YCTOWYHBOTO Pa3BUTHS
YeJI0BEYEeCTBA U MIPUPO/IBI

94

PanmmonanpHoe
MIPUPOJIOTIONIL30BAHUE U
COXpaHEHHUE
OMOJIOTNYECKOI0
pazHo0Opa3us 3emin

95

O00011IeHIE TTO TEME
«MUKpPO3BOIIOLMSA U €€
pe3ynbTaTh»

96

O00011IeHIE IO TEME
«MaxkpodBOJIIOLIUA U €€
pE3yIbTaThD»

97

O00011IeHIE IO TEME




«IIpoucxoxaenue u
pa3BUTHE )XU3HU Ha 3emiie)»

O0o00611eH1E 110 TEME
98 «[IpoucxoxaeHne
YeJI0BeKa — aHTPOIIOTCHE3)

O060061eHue 1o TeMe
99 «DKOJIOTHSI — HayKa O

B3aMMOOTHOIIICHUAX
OpraHusmMoB»

O600611eHue 1o TeMe
100 | «OpraHusmsl u cpena
oOuTaHU»

O00011IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U
MOMYJISIA

O600611eHue o Teme
102 «buocdepa — rinodanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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