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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebHoMy npeamety "buonorua" (nanee - Ouonorusi) Ha
YpOBHE cpeaHero ooiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O0 obOpazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, KoHueniuu mnpenogaBaHus y4eOHOro mpeameTa
«buonorus» M OCHOBHBIX NOJOXEHHU (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYyeOubiii penmer «buonorus» yrnyonénnoro ypoBHs usyudenus (10-11
KJIACChl)  SIBJSIETCS  OAHMM W3  KOMIIOHEHTOB MpPEAMETHOM  o0sactu
«EctecTtBeHHO-HayuHble mnpeaMeTsl». CormacHo mnonoxeHuwsm PI'OC COO
npoduiibHbIe y4yeOHbIE MpPEAMETbl, H3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE,
SBJISIIOTCS criocobom audpepeHimanuu oOydeHus Ha YPOBHE CpeiHero o0I1ero
o0Opa3oBaHus U TPU3BaHbl O0ECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIMM, CpPEIHUM MNPOPECCUOHANBHBIM ¢  BBICILIUM
oOpa3zoBaHueM. B To jxe BpeMst Kaxablii U3 3TUX Y4EOHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHPOBAaH HA NPHUOPUTETHOE pEIIeHHE O00pa30BaTeNbHbIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/ay, CBS3aHHBIX C MNpoQopUEHTaLUEH
oOydJarmomuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOrHell, MEeIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yue6HoMy npenmerty "buonorusa" ma€r mpeacraBieHHe O
LEeJM U 3a7adax u3ydeHus yuyeOHoro npeameta «buonorus» Ha yriyOnEHHOM
ypOBHE, ompenenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHeE,
€ro CTPYKTypUpOBaHHUE IO pa3jieliaM U TeMmaMm, paclpelleJieHHEe IO Kiaccam,
PEKOMEHIYeT IMOCJIeN0BaTEeIbHOCTh U3YUYEeHHsI YU4eOHOro maTepuaia ¢ yuy&Tom
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKH y4eOHOro Ipoliecca,
BO3pACTHBIX OCOOCHHOCTEH oOyuarmuxcsi. B mporpamMmme 1o Ouoioruu
peanu3oBaH MPUHLHUI MPEEMCTBEHHOCTH C HM3yYe€HHEM OHOJIOTMM Ha ypOBHE
OCHOBHOTO oO0miero oOpa3oBanus, Onaromaps 4YemMy MpoCMaTpUBaeTCA
HAIPaBJICHHOCTh HA TOCIEAYyIOIIee pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEICTABICHUNA O 3J0pPOBOM oOpa3e >KWM3HH, Ha
BOCITMUTaHHE OEpPEKHOTO0 OTHOIICHHUS K OKpYy)Kalollel NpUpoaHo cperme. B
porpaMMme Mo OHOJIOTHUH TaKKe MOKa3aHbl BOBMOXXHOCTH Y4e€OHOTO MpeaIMeTa
«buonorus» B peamuzamuu TpeboBanuit OGPI'OC COO x mMIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYEeHHS U B
(GbOpMHUpPOBAaHUM OCHOBHBIX BHUIOB Y4YeOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
00y4arouIMxcs MO OCBOEHUIO COJEp)KaHUs OMOJIOrMYEcKOro oOpa3oBaHUs Ha
YPOBHE CpeHero 001ero oopa3oBaHusl.

VYueOuwiii npeamer «buonorus» Ha ypoBHE CpEeOHEro  OOIIEro
oOpa3oBaHMs  3aBeplIaeT OWOJIOTMYECKOe 00Opa3oBaHME B  IIKOJE U
OPUEHTHUPOBAH Ha PACIIUPEHUE U YIIIyOJeHHe 3HaHUN 00ydaroluxcs O KUBOM
IpUPOJIE, OCHOBAX MOJIEKYJSPHOM U KJIETOYHOW OHOJOrMM, SMOpPHOJIOTHU H
OMONOrMM Pa3BUTHUS, TEHETHKH, CEJCKIUH, OMOTEXHOJOTHH, SBOJIIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenue yuebHOro mnpenmera «buosorusi» Ha yrIyOJIE€HHOM YypOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYArOIIMXCS K MOCIEAYIOIIEMY ITOJTYUYEHHUIO
OMONIOrMYecKoro o0pa3oBaHMsT B By3aX M OpPraHM3alMsIX CpPEIHETro
npodeccuoHambHOro 00pa3oBaHus. OCHOBY €ro COJAEp>KaHUS COCTaBIISET
cucTeMa OMOJOTHUYECKUX 3HAHUMN, MOTYYEHHBIX IPU U3YUYEHUU O0YYaroIUMUCS
COOTBETCTBYIOLLIMX CHUCTEMAaTHYECKUX pa3leiaoB OWOJIOrMM Ha  ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 kmaccax 3TH 3HaHUA TOIYYalOT
pasButHe. Tak, paciiupeHsl U YriIyOieHbl OMOIOTMYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  IpHuOax, OakTepusx,  OpraHu3Me  4eJOBEKa, 00X
3aKOHOMEPHOCTSIX  JKM3HHU, JIONOJHUTEIBHO BKJIIOYEHBl OHOJOTHYECKHE
CBEJICHUSl TMPUKIAJHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPBI [UJIs MOCIEAYIOUIEro BblOOpa mpodeccun.
Bo3moskHa Takxke MHTErpanus OMOJOrMYEeCKUX 3HAHUM ¢ COOTBETCTBYIOLIMMU
3HAHMSIMH, TOJYYEHHBIMH OOYYalOIMMUCS TMPU U3YYEHUH (DU3UKH, XUMUH,
reorpaduu 1 MaTeMaTHKHU.

CrtpykTypa mporpaMmbl no yueOHoMmy npenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM U HBOJIONMOHHBIA MOAXOABl K HM3YyUYEHHUIO OUOJIOTHH.
CornacHo MM, M3Yy4arOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE IS
’KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3allUU, 3BOJIIOLUUNA OPTaHUYECKOT0 MUPA
Ha 3emJie, COXpaHEHMsI OMOJIOrMYECKOro pazHooOpasusi miuaHersl. Tak, B 10
KJJacCe€ H3Y4YaloTCd OCHOBBI MOJIEKYJSIPHOM M  KIETOYHOM OHOJIOTHH,
AMOPHUOIOTUU U OMOJIOTMM Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U
CUHTETHYECKOW OMOJOrUH, aKTyalu3upyIOTCs 3HAaHMS OOydYarommxcs IO
O0oTaHUKe, 300JI0TMH, aHaToMuu, (Qusmonorun uyenoseka. B 11 kiacce
M3Y4aroTCs HBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI 9KOJIOTHUHU U yueHue o duocdepe.

VYyeOubiii npeamer «buonorus» mnpu3BaH 00€CNEUYUTH OCBOCHHUE
oOy4JaromuMHcs OHOJIOTHYECKUX TEOpUM M 3aKOHOB, WJACH, MPUHIMIIOB HU
OpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAy4YHOW KapTHUHBI
MUpa, 3HAHUN O CTPOCHUH, MHOT000pa3uu U OCOOCHHOCTSX KIJIETKU, OpraHu3ma,
HOIYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHIKCHHSIX,
COBPEMEHHBIX  HCCIEOBAaHUSX B  OWMOJOTMH, TPUKIATHBIX  aCMeKTax
Ouonornyeckux 3HaHUW. [Jlnsg pasBuTHS M TOANEpKAHHMS — MHTEpeca
oOydarommxcs K  OWOJIOTMM  Hapsily CO  3HAYUTENbHBIM  O0BEMOM
TEOPETUYECKOTO MaTepuaia B COJEP)KaHUHM MPOrpaMMbl 1O  OHOJIOTUU
IPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBICHHUS M Pa3BUTUSL TOW WU
MHOM 00J1acTH OMOJOTUU, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelieHrne BAXKHEHIITNX OMOJIOTUYECKUX M IKOJIOTHYECKUX TTPOOJIEM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriayOGnéHHOM
ypOBHE — OBJaJeHHUE OOyYaroNIMMHUCS 3HAHUSAMHU O  CTPYKTYpHO-
(GYHKIIMOHAIBHOW ~ OpPTaHHW3alldd  JKUBBIX CHCTEM pa3HOTO paHra u
IpUOOPETEHNE YMEHUN UCTIONBh30BaTh 3TU 3HAHMS B (DOPMUPOBAHUU UHTEpECA K
onpenenéHHon o0jacTh TPoQecCHOHATBLHON JIESITEIHPHOCTH, CBSI3aHHOW C
Owosilorued, WJIM K BBIOOpPY Y4eOHOTO 3aBeJCHHUS JUIS IPOJOHKCHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

Jloctrkenne 1enu u3ydeHust ywyeOHoro mnpeamera «buonorus» Ha
yriay0i1EHHOM YpOBHE 00€CIIeUrBaeTCs PEIICHUEM CIEIYIOIINX 3a1a4:

OCBOEHHE OO0YyYaloIIMMHCS CHCTEMbl OHOJIOTMYECKUX 3HaHMl: 00
OCHOBHBIX OHOJIOTUYECKUX TEOPHSIX, KOHIEMIUAX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M IPABWIAX, COCTABJISIOIIUX COBPEMEHHYIO E€CTECTBEHHO-
HAay4YHYI KapTHHY MHpa; O CTPOEHHH, MHOIOOOpasud U OCOOEHHOCTSX
OMOJIOrMUYeCKUX cHcTeM (KJIeTKa, OpPraHu3M, MOMYJISAIUs, BHI, OHOTreOlEeHO3,
o6uocdepa); O BBIJAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEAOBAHUAX B
OMOJIOT NN,

O3HAKOMJIEHHE OOYYalOLIMXCS C METOAAMH IO3HAHMS KUBOM MHPUPOJIBIL:
UCCIIEIOBATEIbCKUMU METOJaMU OMOJIOTMUECKUX HayK (MOJIGKYJSIPHOW U
KJIETOYHOW OHMOJOTHH, SMOPHONOrMM U OWOJIOTUM DPA3BUTHS, TEHETHKH U
CEeJIeKUMU, OHOTEXHOJOTMH W CHUHTETHYECKON OMOJIOrMu, NaJE€OHTOJOIHH,



AKOJIOTUM); METOJaMU  CaMOCTOSITEILHOTO TMPOBEICHUS  OUOJIOTHYECKHUX
ucclnenoBaHuii B JyabopaTopur W B Tpupojie (HaOIIOJIeHHE, H3MEpPEHHE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYalOUIMMUCS YMEHHUSIMU: CAMOCTOSITEIbHO HAaXOJUTh,
aHAJM3UPOBATH M UCIIOIH30BaTh OMOJIOTUYECKYI0 MH(OPMAIIUIO; MOIb30BaThCS
OMOJOrMYEeCKON TEPMUHOJOTHEN M CUMBOJIMKOM; yCTaHABIUBATH CBI3b MEXKIY
pa3BuTHEM OWOJOTUM U COIUAIBHO-)KOHOMHUYECKHUMH M SKOJIOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATH MOCJEACTBUSL CBOEH NESATEIBLHOCTH TIO
OTHOIIIEHUIO K OKPY’KaloIIel MPUpPOTHON cpenie, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYKaIOIIMX JItOJeH; OOOCHOBBIBaTH U  COONIOAATH MEpHI
npouIaKTUKN UHPEKIUOHHBIX 3a00J€BaHMM, MpaBUia MOBEACHUS B MPUPOAE
n oOecreyeHUss 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATEIBLHOCTH B
Ype3BbIUAMHBIX  CUTYalMsIX TPUPOJHOTO M TEXHOTCHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYyYaloOmUXCS  WHTEJUICKTYadbHBIX M TBOPYECKUX
CIOCOOHOCTEM B TpOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TTPOOIeMaMH,
METOJI0JIOTHEH OMOJIOTUYECKOTO UCCIIe/IOBAHUS, IPOBEACHUS
OKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAHUN, PpEIICHHS OHOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCIIUTaHUE y 00yYArOIIMXCS IICHHOCTHOTO OTHOIICHUS K JKUBOMW MPUPOJIE
B IICJIOM H K OTICIHbHBIM ¢€ O0O0BbCKTaM | SBICHUAM; (HOPMHUPOBAHUE
AKOJIOTUYECKOM, TEHETUYECKOW TpaMOTHOCTH, OOIIEeH KyJIbTypbl MOBEJICHUS B
NPHUPOJIC; HHTETPAIIMU CCTCCTBCHHO-HAYYHBIX 3HAHHIA;,

npuobpereHne oOyYaroUUMHUCS KOMIIETEHTHOCTH B  PAIlMOHAIBHOM
IPUPOJIOTIONIH30BAHUHU (COOJIIOICHHE TIPaBUJI TOBEJEHUS B TPUPOJIE, OXPaHbI
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHMH COOCTBEHHOTO 3JI0pPOBbS U
3MI0POBbSl  OKpY’)KalOIIMUX  Jirojed  (coOmrofeHuss Mep  NpOo(]HIaKTHKU
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEILHOCTH B
Ype3BbIUAMHBIX CUTYALUAX MPUPOJHOTO U TEXHOTEHHOT'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HMU;

CO3JJaHWE YCJIOBHUH IS OCO3HAHHOTO BBIOOpa  OOYYalOIIMMUCS
UHIMBHUTyaTbHON o0pa3zoBaTeIbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIIEYIONIeMY MPO(EeCcCHOHATFHOMY CaMOONPEIEICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YHMCIIO YacOB, OTBEACHHBIX Ha M3y4YeHHE OHOJOTUM Ha
yTIyOJICHHOM YPOBHE CpefHero ooiiero oopasoanus, coctapisier 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

Ot60p opraHu3anMoOHHBIX (HOPM, METOJIOB M CPENICTB O0yUEeHUS OMOJIOTUU
OCYIIECTBIISIETCS C YYETOM CHEU(PUKHA €ro COACp)KaHUs U HApPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 O00pa3oBaHUS B OpraHU3AIUSAX CPETHETO
po(ecCHOHaTBLHOTO U BBICIIIETO0 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHHM OWOJIOTHMH Ha YIIIyOJIEHHOM
YPOBHE SBIICTCS MPOBEICHUE JIAOOPATOPHBIX M MpakThdeckux pador. Taxxke
ydqactue  OOydYaromuxcsi B  BBIIIOJIHEHMM  MPOCKTHBIX W y4eOHO-
HCCJIEIOBATEILCKUX pPabdOT, TeMaTHKa KOTOPBIX OMpEICISIeTCS y4YUTelIeM Ha
OCHOBE WMEIONIUXCS MaTepHUATbHO-TEXHUYECKMX PECYpCOB M MECTHBIX
MPUPOIHBIX YCIOBUH.

B 2023 -2024 yuyebnoMm roay nporpamma peanusyercs B 10 kiacce.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiornyeckue Hayku M H3ydaeMble UMU TPOOJIEMBI.
DyHIaMEHTaJIbHbIC, MPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE HCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTuHbl mupa. lIpodeccuu, cBszanHbie ¢ Ouonorueld. 3HayCHHE
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035ICTBE, MPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[loptpetsi: Apuctorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuu, U. I1. IlaBnos, 1. W.
MeunukoB, H. W. Basunos, H. B. Tumodeen-Pecorckuii, J[x. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuier 1 cxeMbl: «CBsI3b OMOJIOTHM C IPYyrUMH Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

Kupbie cuCTeMBbl Kak mpeaMeT u3ydeHus: Ouosnoruu. CBOMCTBA >KHUBBIX
CUCTEM: E€IWHCTBO XUMHYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alu JKHUBBIX CHCTEM: MOJICKYJIAPHBINA, KJIECTOYHBIM,
TKAHEBbIM,  OPraHW3MEHHBIM,  MNOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(ObuoreonienoTuueckuit), ouocepusiit. Ilporeccrl, MPOUCXOIANIUE B KUBBIX
cuctemax. OCHOBHbIE TPHU3HAKK >KHUBOro. JKHU3HH Kak (opMa CyHIECTBOBAHUS
marepuu. Hayku, wu3yyaromue KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHSX
OpraHU3aluu.

N3yuenne xuBbIX cucteM. MeTosl Onosiorndeckor Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM ¥ HE3aBUCUMOW mNepeMeHHOM. I[lmaHupoBaHuE >KCHEpUMEHTA.
[ToctanoBka u mpoBepka runore3. Hyneas rumoresa. [lonarue BIOOpKH U €€
JIOCTOBEPHOCTh. Pa3dpoc B Omosormdeckux maHHbBIX. OIEHKA JOCTOBEPHOCTH
MOJYYEHHBIX PE3yNbTaTOB. [IpUUNHBI HCKaXXEHUS PE3YJIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubr m cxembl: «OCHOBHBIC TPHU3HAKH >KU3HW», «buomorudeckue
cucteMbl», «CBOHCTBA JKUBOM MaTepum», «YPOBHU OpraHU3allUUd KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», « TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opranuszmay», «buoreonenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBD.

O6GopynoBanue: JjaboparopHoe  OoOOpyJOBaHWE Uil  TPOBEICHUS
HaOJII0ICHUI, I3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTnueckas padora «licnonb30BaHUE pa3IUYHBIX METOJIOB MpHU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi KiieTKku



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

Metoasl  MOJEKYJSIPHOM M KIETOYHOM OWMOJOTUM: MHMKPOCKOMUS,
xpomatorpadus, 31eKTpodopes, METOA MEUYEHBIX aTOMOB, AUGdepeHInaIbHOe
LHEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHHME KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoK.  OIEKTpOHHas  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

Iloptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llneinen, P. Bupxos, K.
M. bap.

Tabmuuber u  cxembl: «CBETOBOM  MHUKpPOCKOMN»,  «DJIEKTPOHHBIN
MUKpPOCKOM», «IcTOpus pa3BUTUSI METOJOB MUKPOCKOIIUI.

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

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHOM OMOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHnranIbHOE IEHTPUDYTHPOBAHUE,
ITLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUHM COCTaB KIETKU. Makpo-, MHUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPHTENS, peareHTa, y4acTHE B CTPYKTypPUPOBAHUU
KJIETKH, TEIJIOpEeryJisiiuu. MUuHepaabHble BEIIECTBA KIETKH, UX OHOJOrnyecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHolormdeckue mnoJuMEpbL. benkw.
AMUHOKUCTIOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, TenTUAHas CBsI3b. BTopuuHas, TpeTUYHas,
yeTBepTUYHAsA CTPYKTyphl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanus
0enkoB. buonornueckue QpyHkIu 0eaKkoB. [Ipuonai.

VYrneBoasl.  MoHoOcaxapuabl,  JUcCaxapuabl,  OJHMrocaxapuabl U
nonucaxapunapl. OOmUNA TIaH CTPOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yraeBooB. buonornyeckue pyHKIIMU yriIeBOIOB.

Jlumugael.  ['mapodunbsHO-rHApOd0OHBIE  cBoMcTBA.  Knaccudukamus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepoubl. buomornueckue
¢byskiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKUX MEMOpaH — TEKYy4ecTh,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxkneunnossie kucnotel. JJHK u PHK. CTpoeHre HyKJI€MHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpunmun kommnementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas crmpanb. MecTOHaXOXJIeHHE W OHOJIOTHYCCKHE (DYHKIIUU
JAHK. Buger PHK. ®yuxkunu PHK B kitetke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornyeckue pynkiun AT®. BoccTaHOBIICHHBIE TIEPEHOCUNKH, UX (PYHKITUU
B KiIeTke. [[pyeue wuykaeosuompugpocpamor (HTD). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpyktypHas  OHMOJIOTHS: OnmoxumMudeckne u  OWopU3HUECKHe
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiii  Ousaiin  u  opeanuveckuti CcuHmes OUOMOAEKYI U  UX
HENnpUpOOHbIX AHAN0208.

JdemoHcTpanumn



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

Juarpammel:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabnuubr u cxemsl: «Ilepruoguyeckas TabiauIa XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOJbl», «BellectBa B coctaBe opranu3smMoBy, «CTpoeHue
MoOJIeKYJIbl Oenka», «CTpyKTypbl OenKOBOM MONEKyJb», «CTpoeHHE MOJEKY
yraeBoaoB», «CTpoeHue MOJIeKyNl JunuaoB», «HykienHoBblE KHUCTOTHIY,
«Crpoenue monekyinsl ATO».

O6opynoBaHue: XuMu4eckas 1ocyjaa u 000py10BaHuUE.

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

JlaGoparopnass pabora «lccnenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CrpoeHue n GyHKIUH KJICTKH

Tunel kineTok: sykapuoTHUeckass W mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTHuecKod kieTku. KiierouHass cTeHka OakTtepuil u
apxeil.  OcoOGeHHOCTH  CTpoeHusi  rereporpo@Hol U  aBTOTpOQHOMU
IPOKAPUOTHYECKUX KIETOK. MecTo U poiib MPOKapUOT B OUOIEHO3aX.

Ctpoenre = ¥ (QYHKIIMOHMpPOBAHME  JYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruueckas MemOpana (miasmainiemMma). CTpykTypa M1a3MaTH4ecKon
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (muddy3us, obneruéHnas auddysus), aKTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIM TpaHcnopT). [lomynmponunaemocts MeMOpanbl. Pabora
HaTpUI-KaJIMEeBOr0 Hacoca. DHAOLUUTO3: MHHOLUTO3, (Haronuro3. DK30LHTO3.
Knerounast crenka. CTpykTypa M (YHKIMHM KJIETOUYHOM CTEHKH pacTEHHH,

rpu0oB.
[uronnasma. IluTo3zosnbs.  LluTockener.  JIBM)KEHHE  IIUTOIJIA3MBI.
Opranouibt KJIETKH. OngnomeMOpaHHBIC OpTraHOU]IbI KJIETKH:

supomnasmarndeckas cetb (I1IC), anmapat ['oab1KU, TU30COMBI, UX CTPOCHHUE
u (QyHkuuu. B3anMocBsI3b 0JHOMEMOpPAaHHBIX OpPraHouJoB KieTku. CTpoeHue
TPaHyJSIPHOTO peTuKyiIyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CunHte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
sHAOIIAa3MaTHIeCKuil peTukyiayMm. CekperopHas QyHKius anmnapata [ onbmxu.
Mooudghukayus benxos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancmopT BemeCTB B KIETKe. Bakyoiou pacTUTENBHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE = OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBIL.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumoébuoecenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHIAPHUN U
iactu. [lepBuyHbIe, BTOPUYHBIE U CIIOXKHBIC TIACTUIBI (POTOCUHTEZUPYIOITUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BBICIIIMX PACTCHUM.

HememOpanusie  opranounmbl  kietku  CtpoeHne ©  (QyHKIHH
HEMEMOpaHHBIX  OPraHOWJOB  KJIETKU. PubGocombl.  [lpomesicymounvle
Puramenmol. MukpodunaMeHTbl. AKMuHogvle MuKpoguiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpyboukn uuroriasmel. lleHTpuons. berku, accoyuupoganHvie ¢
Muxkpoghunamenmamu u mukpompyboukamu. Momopnwie denxu.



SAnpo. OOonouka sapa, XpOMaTUH, KapHOILJIa3Ma, SAPBILIKA, UX CTPOECHUE
u ¢yHKuuu. AnepHeiii 0eakoBbli MaTpukc. [IpocTpaHCTBEHHOE PacloIOKEHNE
XpOMOCOM B HMHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamunr. benku
XpOMaTUHA — TUCTOHBL. /J[unamuxa sadepHou 060104Kku 6 mumose. AHoepHuviil
mpamncnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupbl n cxembl: «CTpOeHUE IYKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOU  KIETKW», «CTpoeHHe pacTUTeIbHOM KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «Aapoy, «CTpoeHre NPOKAPUOTHUECKOU KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpenapaThl 0aKTEePUAbHBIX KIIETOK.

JlaGoparopHass pabGora «lV3ydyeHue CTPOCHUSI KIETOK pa3IUYHbIX
OpraHU3MOB).

IIpakTnuyeckas padora «/3ydyeHre cBOWCTB KIETOYHOI MEMOPAHBI».

JlabopaTopHas pabGora «lccnenoBaHue mia3Monn3a M JIEIUIa3MOJIN3a B
PACTUTENIbHBIX KIETKAX).

IpakTnueckas padora «/3yueHue JBUKEHUS IUTOILIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPTUH B KJIETKe

AccuMUIISILMA W JIUCCUMWIIALIMS — JIBE€ CTOPOHBI MeTabojm3ma. Turibl
oOMeHa BeLIECTB: aBTOTPO(PHBIM M TeTepoTpodHBIA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. DHEPreTHYeckoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B oOmenHbix mporeccax. DepMEHTaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. PepMeHThl, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M
neiictBusi.  Kodepmentsl. Otinuusi (QepMEHTOB OT  HEOPraHHMYECKHX
KaTajan3aTopoB. benku-akTUBaTOpPhl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOpOCTH (hepMEHTATUBHBIX PEAKIIM OT PA3IMUHBIX (DAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHMYECKHWX BEIIECTB B KIEeTKe. DOTOCUHTES.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nueMeHmuvl U NUSMeHmbl pPeakyuoHHo2o yeumpa. Ponb XJIOPOIJIACTOB B
npoiecce porocunre3a. CeroBas u TemHoOBas (a3el. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpoaykTuBHOCTH (poTocuHTE3a. BnusHue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEMOCHUHTE3. Pa3noobpasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIINE OaKTEPHH, KeJIe300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCUHTE3A.

AnaspoOubie opranu3Mbl. Buasr Opokenus. [IpomykTel OposkeHHS B HX
WCIIOJIb30BAaHUE YEIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. Orarbl HYHEPTETHYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [MKOAW3 — OECKUCIOPOAHOE pacIICIICHUE
[JIFOKO3BI.

buonornueckoe OKUCIEHNUE, WIKN KIETOYHOE AbIXaHue. Pojb MUTOXOHIpHI
B Mmpoleccax OWOJOTHYECKOro  OKucieHus. Llukiamdeckue  peaxkiui.
OxucnurensHoe (dochopumupoBanue. Ouepeus memMOpanno2o 2paoueHma
npomono8. Cunmesz AT®: paboma npomonnoi AT®-cunmaszel. [IpenmyniecTa
a’poOHOr0 TyTH OOMEHa BeHIeCTB Tepea  aHa’poOHBIM. D(PHEeKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

optpersr: [Ix. [Ipuctin, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «DOTOCUHTE3», «IHEPreTUYECKUd OOMEHY,
«buocunres 6enka», «CtpoeHue pepMeHTa», « XeMOCHUHTERY.

O6opynoBaHue: CBETOBOU MHUKPOCKOTI, obopypoBaHue TUISt
MIPUTOTOBIICHUS TTIOCTOSHHBIX M BPEMEHHBIX MUKPOIPENAPATOB.

JlaGoparopnass pabGora «l3yuyeHue KaTaJTUTHUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WM KaTalasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
IIEPOKCH/Ia BOJOPO/IAa B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass padora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE TPOLIECCOB OPOXKEHUSI U JIBIXAHUS.

Tema 7. HacneacreenHass uHGOPMANUs M peajn3alnus e€é B KJIeTKe

Peakuuu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakuusX MaTpUYHOro cuHTe3a. Peanmusaius HaciencTBEeHHOW WH(pOpMAaIUu.
I'enernueckuit Kox, ero cBoMcrBa. TpaHckpunius — MatpuuHslii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIEIBLHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue amuHOKucioT. Poib
pubocom B OMocuHTE3€E OeIKa.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U AyKAapUOT. Perynsiuus akTUBHOCTH I'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. XKako6, XK. Mano). MoaexynsapHvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
OOMEHHBIX MPOIIECCOB B KiIeTKe. KieTouHblil romeocTas.

Bupycel — HexneTouHble (OPMBI KU3HM U OOJUTaTHBIE Mapa3UTHI.
CtpoeHre TPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn J[HK-coodepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasa, UHmezpasd.

BupycHbie 3a0oneBaHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comumanpHble U1 METUIIMHCKHE MTPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6oavuux maccusos («bigdatar)
CMPYKMYPHLIX  Ouonocuyeckux oauuvix. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @ynkyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHcTpanumn

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

TaOmuiel m  cxeMbl: «buocuHTes Oecnka», «['eHEeTHUECKHIT KOI»,
«Bupyco», «bakrepuodarm.

IIpakTuueckas padora «Co3aHnue MOJIeNIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Knerounsrit 1muki, ero mepuoabl u perymsmus. Wutepdaza m MHUTO3.
OcobOeHHOCTH TPOIIeCCOB, MpOTeKaromuX B uHTepdase. [lonroroBka KieTku K
nenenuto. llpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETHUYECKHH (MPEMUTOTHIECKHUI ) TIEpUOABI UHTEP(A3HI.

Marpuusnsiii cuate3 JIHK — permukanus. [Ipuanunsr permmkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAIIIEIBbHOCTD.



Mexannsm permukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasza. XpPOMOCOMHBI HaOOp KJIETKH — KapuoTHN. JUMIOWAHBIA U
rariouaHbld  HaboOpbel XpomocoM. ['omosiornuHbie Xxpomocowmbl. [lomoBbie
XPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOISAIIME B HUX
npoueccel. Tunel Mmuro3a. Kapnokunes u qutoknHe3. buosornyeckoe 3HauyeHue
MHTO3a.

Perynsauust MUTOTHYECKOTO IUKIIA KIETKU. [IporpaMmmupyemMas kierouHas
rudesnp — arnomnTo3.

Knerounoe snpo, xpomocombl, GyHKIIMOHAIbHAS T€HOMUKA. Mexanusmbl
npoaugepayuu, ouggepenyuposxku, cmapenus u eubenu kiemox. «l{ugposas
KllemKkay — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabnumel 1 cxembl: «KU3HEHHBIH UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pernmukanus [JJHK.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaTthl: «MwuTo3 B
KJIETKaX KOPEIKa JTyKa.

JlaGopatopnass  paGora  «lM3ydyeHue  XpoMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHass paGora «HaOmromenne wmuTo3a B KJIETKaX KOHUYMKA
KOpeEIlIKa JIyKa (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. Crpoenue n GyHKINH OPraHUu3MOB

buonornueckoe pa3zHooOpaszue OpraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTpOEHHS M >KU3HENESTENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxew, OJHOKIIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, Apyrue npotuctsl. KojloHnanbHbIE OpraHu3MBbl.

B3anmocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkaau pacrenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeIbHasl,
MOKPOBHAsI, MPOBOJINAsI, OCHOBHAs, MexaHn4eckasi. OCOOCHHOCTU CTPOCHUS,
GyHKIHN ¥ pacTioNioKeHUs TKaHeH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBbI )KUBOTHBIX TKAHEU: DNUTEINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacCIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CUCTEMBbl OPraHOB JKMBOTHBIX M 4elioBeKa. DYHKIMU OpPraHoB M CHUCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkeneTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblli 1 BHYTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrmokeHne  OpraHu3sMoB. JIBHJKEHME OJHOKJIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, peCHUYHOE. J|BI)KEHHE MHOTOKJIETOYHBIX PACTECHUN:
TPONMU3Mbl M HACTUU. JIBHIKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIeyHas cucreMa. Pediekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanne opranusmoB. llormomenne BOAbI, YIJEKUCIOrO rasa u
MHHEPAJIBHBIX BELIECTB pacTeHUsMU. [InTaHune XxMBOTHBIX. BHyTpHmosocTHoe
W BHYTPUKJIETOYHOE THIIeBapeHue. [IuTtaHne mNO3BOHOYHBIX IKUBOTHBIX.
Otnensl  nuIIeBapUTEIbHOrO  TpakTa.  I[luineBapuTenbHbIE  KEJE3BI.
[InmeBapurenbHas cucremMa 4eaoBeKa.



JIlpixanue opranu3MoB. JIpiIxaHue pacteHuu. [IpIxaHue KUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KiaeTku. KoxkHoe apixanue. JlpixarenpbHas
noBepxHocTh. JKabGepHoe u n€royHoe pAbixaHue. JlpIxaHue MMO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIOIMOHHOE YCIO0KHEHHE CTPOCHUS JETKHUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHass cucTemMa 4YelnoBeKa. MexaHu3Mm
BEHTWISILIMU JIETKUX Yy TNTUAIl W MICKONUTAIOUWMX. Perynsuus bIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrteMa M €€ OpraHsl.
KpoBeHocHass cucrema NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ceparle,
KPOBEHOCHBIE COCYIbI U KpoBb. Kpyrum kpoBooOparieHus. IBOJTIOIUOHHBIC
YCIOXHEHUSI CTPOEHHUSI KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u e€ perymnsusi.

Beinenenue y opranusmoB. Breigenenue y pacteHui. Beiaenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyosu. Opransl BblAeneHus. DuiabTpanus,
CeKpelusi W OOpaTHOE BCachlBAaHHWE KaK MEXaHW3Mbl pabOThl OpPraHOB
BbiJieNicHUsl. CBsI3b TOJIOCTHM TeJla C KPOBEHOCHOM W BBIACIUTEIBHOU
cucremMaMu. BpbljeneHre y MMO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. [loukw.
Crpoenue u pyHkuuonupoBanue HedpoHa. OOpazoBaHUE MOYH Y YEIOBEKA.

3anuTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUHU.
Kytukyna. CpeacrtBa nacCUBHOM M XMMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M WX IPOU3BOJHBIE.
3ammuTa opranu3Ma ot Oosie3neli. IMMmyHHas cuctema venoBeka. KineTounslii u
T'yMOpaJbHbIH UMMYHHUTET. BpoXIEHHBIM U NPUOOPETEHHBIN crieruduIecKuii
UMMYHUTET. Teopus KIoHaIbHO-celeKTUBHOrO nmMmyHuteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnamurenbHble OTBETHI OpraHu3sMoB. Polb
BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazmpaxxumocte W perymsaums 'y oOpraHusmMoB. PazgpaxumocTts y
OJIHOKJICTOYHBIX OpPraHu3MoB. Takcucel. Pa3apaxuMocTs W peryysanus y
pactennii. POCTOBBIC BElIECTBA U UX 3HAYCHUE.

HepBuasi cucrema u pednekTopHasl peryisius y >KMBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX >KHMBOTHBIX.
Pednexc u pedrexropHast myra. bezycnoBHbie 1 yci0BHBIE Pe(IICKCHI.

I'ymopanbHas peryssanus U SHIOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKenespl H>HIOKPUHHOM CHCTEMBI M WX TOPMOHBI. JleHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-runodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: W. I1. [1aBnos..

Tabmuubr u cxembl: «OTHOKIETOYHBIE BOJIOPOCTN», «MHOTOKJIETOYHBIC
Bojopociny, «bakrepun», «lIpocreimney, «Opranbl HBETKOBBIX PACTEHUI,
«CuctemMbl OpraHoB [O3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cuctemMbny, «CTpoeHue CTEOIN,
«CTpoeHue JMCTOBOW IIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIEeT YeIoBeKay,
«ITumeBapurenbHas cuctemMa», «KpoBeHOcHas cucrema», «J/lpixarenbHas
cuctema», «HepBHas cucrema», «Koxa», «MpllieyHas  cCHCTEMay,
«BpraenutenbHas cucreMa», «DHIOKpUHHAs cuctemay, «CTpoeHuEe MBIIIIbD,
«Ammynutery, «KumeynononoctHeie»y, «Cxema TMTaHUS  PacTCHHIN,
«KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpPOEHUE THUIAPBI»,



«Ctpoenue mianapun», « BHyTpeHHee cTpoeHue J0KIeBoro uepBs», «HepBHas
cucreMa pwiO», «HepBHas cucrtema gsarymku», «HepBHas —cuctema
npecMbikatonuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MIekonurtaronmx», « HepBHas cucrema uenosekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapaThl OJJHOKIETOYHBIX
OpraHMW3MOB, MUKpPOTMpEnaparhl TKaHEH, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE SK3EMIUISIPhl KOMHATHBIX PACTeHUM, repdbapun
pacTeHUl pa3HbIX OTAEJIOB, BIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOUYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opyJoBaHWE MJii JEMOHCTPAllMd IMOYBEHHOTO M BO3AYIIHOIO MHUTaHUSA
pacTeHuid, pacileryieHus Kpaxmajia u OelKOB MoJ JeUCcTBUEM (PEPMEHTOB,
o0opyJoBaHWE [JIsi JEMOHCTpPAIMU OIBITOB MO W3MEPEHUIO KU3HEHHOU
E€MKOCTH JIETKUX, MEXaHWU3Ma JbIXaTeIbHBIX IBIKECHHUM, MOJIETH TOJOBHOTO
MO3Ta pa3InYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUID.

JlaGoparopHasi padora «3yueHue TKaHEeH KUBOTHBIX Y.

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKXeHHe H pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecroioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buabl 0ecnosioro  pa3MHOXKEHUS: TMOYKOBAHHWE, CHOPYJIALMS,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBbie KIETKH, WM rameThl. Meio3. Ctaauu
menosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosormueckuit
CMBICII M€#03a U MOJIOBOTO npolecca. Melo3 U ero MecTo B JKU3HEHHOM ITUKJIIe
OpraHU3MOB.

[IpenzapoaspiiieBoe pa3zBuTue. ['ametoreHe3 y KHUBOTHBIX. IlomoBbIe
xene3pl. OOpa3zoBaHWME M pa3BUTHE IMOJOBBIX KiIeTOK. CrepMarorenes W
ooreHe3. CTpoeHue MOJNOBBIX KIETOK.

OmnogoTBOopeHrne W AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrHocoObI
OIUIOJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEeHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopghozene3z — oOna u3 2nasHvix npoodnem
ambpuonoeuu. Kouyenyus mopgoeenos u moodenu mopgozeneza. Craguu
sMOpUOreHe3a KHUBOTHBIX (Ha mpuMmepe JAarymku). Jpo6nenuwe. Tumbl
npoonenus.  /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobJleHue.
bracmyna, munvr 6a1acmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOIMMTAIONINX.
3apofpllieBble  JUCTKH (TacTpyisiuus). 3akiaJka OpraHoB W TKaHEW U3
3apOJBIINIEBBIX JIMCTKOB. B3anMmHOe BiusHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHATBHAS UHIYKIIKA). 3aKiIaaKa TlaHa CTPOSHUS YKUBOTHOTO
KaKk pe3yipTaT HEepapXU4YeCKUX B3aMMOJECHCTBUM TIeHOB. BimsHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue x)uBoTHBIX. [locTamOpronaneHbil niepuon. Ilpsmoe u
HempsiMmoe pa3Butue. Pa3Butue ¢ MeramMopdo3oM y O€CIO3BOHOYHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe 3HaueHHE MOPSIMOTO U HEMPSIMOTO
pPa3BUTHSA, UX pPACOpPOCTpaHEHUE B mpupoie. Tumsl pocTa KMBOTHBIX. DaKTOPHI
peryJiiliiM pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHUOHAIBHOIO
pa3BUTHUA y )KUBOTHBIX U yenoBeka. [lepuoabl oHTorenesa yenoseka. CrapeHue
U CMEpPTh KaKk OUOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenue u passutue pacteHuil. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM MHKJIe pacTeHuil. OOpa3oBaHue crmop B Tpolecce Meio3sa.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX



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

MexaHu3Mbl PETyJIAIUNA OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanumn

IToptpersl: C. I'. HaBamun, X. [lInemas.

Tabnumel u cxembl: «BeretatuBHoe pazmHokeHue», «Tumbsl Gecrnonaoro
pa3sMHOXKEHU», «Pa3MHOXKEHHE XJTaMUAOMOHAIb», «Pa3MHOXEHNE SBIIICHBDY,
«PazmHoxkenune  ruape», «Meunosz», «Xpomocombl», «l'ameToreHesy,
«CTpoeHue AMIEKIETKH U criepMaTo3oniay, « OCHOBHBIE CTaIUM OHTOTECHE3a,
«lIpssmoe u Hemnpsmoe pasButue», «Pa3Burtue Maiickoro xyka», «PasButue
capanun», «Pa3Buthne nArymku», «JIBOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX
pacteHuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHUIN»,
«OKV3HEHHBIN 1THUKI MOPCKOM KamycTbl», <« KU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK NAOPOTHUKAY, <« KW3HEHHBIN UK COCHBDY.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I[UKII pa3BUTHS JISTYIIKW.

JlaGoparopHass pabGora «l3yuyeHue CTpOECHHMSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsIBIEHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OPraHOB PA3MHOKEHUSI BBICIIMX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJAEACTBEHHOCTH M M3MEHYMBOCTH
OPraHU3MOB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poiib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6oTtel H. K. Kombriora, H. W. BaBunosa, A. H. benosepckoro, I'.
J. Kaprnieuenko, 10. A. ®dununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJIJIEIbHBIE T'€HbI, AJIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
PEIECCUBHBIN TPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas JIMHUS, THUOPHUJIBI,
reHotur, (enotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-T€HETUYECKHUM.

JdeMoHCcTpamuu

[Toptpetsr: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. H.
Baswiios, A. H. benozepckuii, I'. 1. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuibr 1 cxeMbl: «MeTobI TeHETUKINY, «CXeMBbI CKPEITUBAHUSY.

JlabopaTopHass padora «/[po3odmia Kak OOBEKT TEHETHYCCKHUX
HCCIIEIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaens — 3aKOH
eAMHO00pa3usi THUOPUIIOB TMEPBOTO MOKoJeHus. [IpaBUio JOMHHHMpPOBAHUS.
Bropoii 3akoH MeHaens — 3aKOH pacllieruieHus Nnpu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelruBaHus. [ unore3a 4ncToThl ramer.

AHanusupyrouiee CKpELIUBaHUE. [IpomexxyTOUHBIN Xapakxkrep
HaclieoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUMU.
JuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOIO  HACJIEOBaHWs  NpU3HAKOB.  LluTtomornueckne  OCHOBBI
JUTHOPHUIHOTO CKPEUIUBAHMUSL.



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

I'eneTuka nosa. XpOMOCOMHBIN MEXaHU3M OINPENEICHUS 110JIa. AyTOCOMBI
U TIOJIOBBIE  XpOMOCOMBI. ['OMOramerHbli UM  TE€TEPOramMeTHBIM  IIOJ.
I'eHetnueckass CTpyKTypa NOJIOBBIX XpoMocoM. HacienoBanue npu3HaKoB,
CLCIUIEHHBIX C IIOJIOM.

I'eHotun kak wenocTHas cucrema. llnenorponuss — MHOXECTBEHHOE
NelcTBUE IeHa. MHOXKECTBEHHBIN ajienu3M. B3auMonencTBue HeasulebHbBIX
reHoB. KommiementapHocts. Onucras. [lomumepusi.

I'eHeTnuecknil KOHTPOJIb PAa3BUTUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a
Takke (U3HOJOTUYECKUX MPOLECCOB, MOBEACHHUS MU KOTHUTHUBHBIX (DYHKIIMIA.
['eneTnueckre MeXaHU3Mbl CUMOHOr€HE3a, MEXAaHU3Mbl B3aMMOJACHCTBUS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpoOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI 1 U3MEHEHHUs HAClIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «IlepBbiii U BTOpOMl 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upyloliee  cKpemuBaHue»,  «HemnomHoe
JOMHUHHpOBaHUE», «CIIETUIEHHOE HAacle0BaHWE NPU3HAKOB Y JIPO30(QHUIBI»,
«I'enetuka moma», «Kapuorun uenoBeka», «Kapuotun apo3oduibim,
«Kapuotun nrTump», «MHOXKECTBEHHBIM —aenu3sm», «B3aumopencTeue
TEHOBY.

O6opynoBanue: MOJENb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHHS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIeIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpomnpemnapart: «Jpo3odunay.

IIpakTnueckas padora «l3yyeHue pe3yabTaTOB MOHOTUOPHIHOTO
CKpEIIUBaHUs y APO30(PUITBD».

IIpakTuyeckass paGora «l3yueHue pe3yJabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS y APO30(PHITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoruna u cpenapl npu (GopmupoBaHuu (HEHOTHIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Byl 13MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHASL.

MopaundukannonHass HM3MEHYHBOCTh. Ponb cpensl B (OpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IIpU3HAKA.
Bapuanmonnsiii psng u BapuauumonHas kpupasi (B. Moranncen). CpoiicTBa
MOAU(PUKAIMOHHON H3MEHYNUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBolicTBa T€HOTUIITNYECKOUN
A3MEHUYMBOCTH. BHABl TEHOTHIIMYECKOM W3MEHYHBOCTH: KOMOWHATHBHA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 W IOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIJaHUH TeHETHYECKOT0 Pa3HO00pa3us B IIpeJIesiax OJHOrO BU/IA.

MyTanoHHas U3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U HWHIAYIUPOBaHHbIE MyTallMu. SaepHble U
UTOIUIa3MaTuYeckue MyTtanuu. (ComaTHYeCKUe ¢ TOJIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTaluid. MyTareHsl 1 WX BIUSHUE HA OPTraHU3MBI.



3aKOHOMEPHOCTH MYTAallMOHHOTO MpoIecca. 3aKOH TOMOJIOTMYECKUX PSANIOB B
HacnenacTeeHHoi namMeHunBocty (H.U. BaBuios). BuesaepHas nu3aMeHYUBOCTD U
HACJIEACTBEHHOCTb.

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

JdemoHcTpanumn

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

Tabmumet u  cxembl: «Buasl u3meHuunBoctn», «MoaudukanronHas

U3MEHYHUBOCTDY, «KombOunatuBHas VU3MEHUYUBOCTBY, «Mernosy,
«OmnonorBopenue», «l'eHermueckue 3aboneBaHus 4yenoBeKa», «Buabl
MYyTaLum».

O6opynoBaHue: KUBBIC U TepOApHBIC PK3EMIUIAPHI KOMHATHBIX PAaCTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUIAMU U3MEHYUBOCTHU.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAUGUKAITMOHHONW W3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BApUAIMOHHOW KPUBOID.

IIpakTnueckass padora «Mytanuu y JApo3odwibl (Ha TOTOBBIX
MUKpOTpEenapaTax).

Tema 14. I'eHeTHKA YeI0BEeKA

KapuoTtun yenoseka. MexayHapoiHasi IporpaMma HCCJIEJ0BaHUSI TeHOMA
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: TEeHEAJOTHYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE OnpeeeHNe reHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C TOMOIIBIO
[1I1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMs  4ejioBeka. I GHHBIE U

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOIOKCHHOCTBIO. 3HayeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
MpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JICBaHMUM YeJIOBEKa. MGIII/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHHUC. CTBOJIOBBIE KJIICTKH. [lonstue

«TEHETUYECKOTO Tpy3a». OTHYECKHE acCMeKThl HCCIEeIOBaHUUW B 00yacTu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKAa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HEHHIO  OKpY)Kalolmlel  Cpelibl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K AaTOJIOTHSIM.

JdeMoHCcTpamuu

Ta6muier u cxembl: «KapuoTur yenoBekay, «MeToabl U3ydeHHS TEHETHKHU
yesoBekay, «l eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTuueckas padora «CocTaBIE€HHUE U AaHAIHU3 POJIOCIOBHOIN.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukamusi U celeKuus. 3apoKJICHHE CEJeKUUH W JOMECTUKALMU.
Yyenne H. W. BaBunoBa o LleHTpax NpOUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. PoJp celekunu B CO31aHUN COPTOB PACTEHUM U ITOPOJ
#UBOTHbIX. CopT, MOpoaa, IUTaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BasBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Mertoasl cenekuMOHHOW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIWBUIYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbeiTaHue
npou3BoauTENEed Mo MOTOMCTBY. OTOOp MO TEHOTUIy C MOMOUIBIO OIEHKH
(dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

NckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHbIi W XMMHWYECKMHA MyTareHe3 Kak MCTOYHHK MyTalud vy



KyJIbTypHBIX (OpM opraHu3MoB. Mcmonb30BaHHE TEHOMHOTO PEIaKTUPOBAHMS
1 MeToA0B pekomOuHaHTHBIX JIHK 115 mosyyeHus ucxogHOro marepuania ajis
CEJIEKIIMH.

[lonyuenne ITOJIUILIONIOB. BuyTtpuBnnosas rudopuIn3aIus.
bnuszkopoAcTBEHHOE — CKpellMBaHMe, WM  UHOpuauHr. HepoacTBeHHoe
CKpeluBaHue, win aytopuauHr. ['erepo3uc m ero nmpuuussl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuaunzanus. [lpeononenue Gecrionus
MEXBHUJIOBBIX TUOPUIOB. JOCTHMXEHHUS CENEKIMU PACTCHUH W KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyUYEHUE FEHETUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUMU
U UX JHUKUX PpoAauyed Uil CO3JaHUs HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYJIbTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 UYEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHuUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCAE C HNPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCNIe008aHUL, NePed08biX udel U NepCneKmMuUGHbIX MeXHON02UU.

JdemoHcTpanumn

[Toptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
JIlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmumer u  cxembl: «lleHTpBl TPOUCXOXKIECHUSI W MHOT00Opa3us
KyJIbTYPHBIX PACTEHUN», «3aKOH T'OMOJIOTMYECKHUX PSAOB B HACJIEACTBEHHOMU
U3MEHUMBOCTHY, «Metoasl cenekiuny, «OtnanénHas ruOpuaAM3aLUI»,
«MyTtarenes.

JlabopaTtopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX )KUBOTHBIXY.

JlaGopaTropHasi padora «/3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikekypceusi «OCHOBHbIE METOJBI M JOCTH)KEHUSI CEJIEKUUU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, IIeMeHHylo  (depmy,
COpPTOMCTIBITATEbHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTexHoJI0rMsl U CHHTETHYECKAas1 O0MOJI0THA

OOBEKThI, UCTIONb3yEeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHMU3MBbI, = HUX  XapakTEpUCTUKa.  TpaauluoHHas
OMOTEeXHONOTHA: XJIeOOMeYeHue, TMOTyYeHHE KHCIOMOJIOYHBIX TMPOIAYKTOB,
BUHOAENWE. MukpoOuonoruueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMYECKHUX
TexHojorui. [Ipon3BoacTBoO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMHA M MHCTPYMEHTOB II€J€HANIPABICHHOIO U3MEHEHUS
U KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 IMOJYyYEHHUS] OPraHUu3MOB M HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHECS B IPUPOJI€ OMOCUHTETUYECKUE
Iy TH.

Knerounas naxxenepus. MeToasl KyJIbTYpbl KIIETOK U TKAHEH PAaCTEHHU U
KUBOTHBIX. KpumoOanku. Comaruueckass ruOpuau3amuss ¥ COMaTUYECKUU
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvszosanue  MOHOKIOHANbHBIX u
NOJTUKTOHANIbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsiT  SWIEKIETOK W KJIOHUPOBAaHWE  KUBOTHBIX. Merton
TPAHCIUIAHTALUU SAEP KIETOK. TexHonocuu 0300posieHus, Kyibmueupo8anus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHasg HHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha M
koHcTpyupoBanue  pexkomOuHantHbix JHK.  Cozoanue  mpanceennvix



opecanu3zmos. JIOCTMKEHUS W  IIEPCIEKTUBBI XPOMOCOMHOW U T'€HHOU
MHXEHEPHUH. DKOJIOTMYECKUE U ITUYECKHUE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonorud. lIloctreHomHas uu@poBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBIA aHaAIW3, TEHOLICHTPUUECKUN aHaIu3
[IpoTEOMa YeJIOBEKa I OLICHKU COCTOSIHUS €ro 340poBbs. lMcnosnb3oBaHue
CTBOJIOBBIX KJeTOK. TapretHas Ttepanus paka. 3D-OuommxeHepust s
pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMH, CO3AaHUs
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHTA U
ckadonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

CoznaHre BEKTOPHBIX BaKIMH C LENbI0 00ecrie4eHns] KOMOMHUPOBAHHOM
3amuThel 0T Bo30ynureneit OPBU, ycraHoBieHre MOJEKyISIpPHBIX MEXaHU3MOB
¢yuxumonuposanust PHK-cogepkamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIE 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupr u  cxembl:  «lcnonp3oBaHMe  MHUKPOOPraHU3MOB B
OPOMBILIJIEHHOM  NpPOU3BOACTBE», «KierouHas uHxkeHepusi», «l'eHHas
UHKEHEPUS.

JlaGopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llogydyeHre MOJTOYHOKUCITBIX TIPOIYKTOBY.

JIKkckypeusi «bHOTEXHONOTUS — BaKHEWINAs MPOM3BOJIUTENBHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO ).

11 KJIACC

Tema 1. 3apoxkaenue U pa3BuTHEe 3BOJILNMOHHBIX NMPEACTABJICHUN B
Onosioruu

OpomonmonHas teopuss Y. JapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayyHas aedaresbHocTh Y. [JapBuHa.

JBuwxymue cwibl 9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOXEHHS OPTraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommoruu (CTD). HelirpanbHas
Teopuss dBomtonuu. COBpEMEHHasl HSBOJIIOIMOHHAs Ouosorus. 3HadYeHUE
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOUW KapTHHBI
MUpa.

JdeMoHCcTpamuu

[Toptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. YetBepukos, . 1. llImansraysen, Jx. Xonaein, /.
K. benses.

Tabmuubr u cxemsl: «Cuctema >xuBoii mpupoasl (mo K. Jlunuerw)y,
«JlectHunia xuBbBIX cymecTB (mo Jlamapky)», «Mexanusm GHopMHpOBaHUS
MPUCTIOCOOJICHNI Yy pacTeHui W >KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsuss Y. Jlapsunay», «Haxonxku Y. [lapBuna», «Popmbl
O6oprOBI 32  cymiecTBoBaHue», «llopompr romybeit», «MuoroobOpasue
KyJIbTypHBIX (opM KamycTbl», «l[lopojbl AOMalIHMX KUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «CxemMa COOTHOIIEHUS
JIBIKYIIUX CHJI 3BOJIOLUNY, «OCHOBHBIEC TMOJOKEHHUSI CUHTETHYECKON TEOpUH
SBOTIOLINI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pPe3yJIbTAThI

[lonynsimuss Kak »dieMeHTapHas eauHuna H3Bomonuu. CoBpeMEHHBIE
METOJ[bl OIIEHKH TE€HETHYECKOrO0 pPa3HOooOpa3us M CTPYKTYpPbl MOIMYJISIIHMA.



N3menenne reHodOHIAA MOMYJISLUMU KaK dJIEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTudeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (ABMXKYIIUE CHUJIbI) ABONIONUHA. MyTallmOHHBIN
npouecc. KomOuHaThBHas u3MeHYMBOCTb. [Jlpeli TreHoB — ciydaiiHble
HEHAIpaBJICHHbIE M3MEHEHUS YacTOT ajulejied B nomyisuusax. O@dekr
ocHoBarensl. Ippexm Oymouinounozo eopaviuka. CHUNCEHUE 2eHemU4ecKo2o
pasnooopasus: npudunsl u cieocmsus. Ilpossnenue sghghexma opetigpa cenog 6
oonbwux u  manelx nonyaayusax. Mwurpauuu. M3omAuus  mOMyJISLMMA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIorHUecKas (pernpoyKTUBHAS).

EctecTBeHHBIl 0TOOp — Hampapisiomui (akrop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTaOWIM3UPYIOIIUNA, pa3pbIBAIOIINAN
(nu3pynTuBHbI). [lonoBoit 0T60p. BO3HUKHOBEHHE M 3BOMIOIUS COLMATIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocOONIEeHHOCTh OPraHu3MOB KaK pe3yjbTaT MHUKPOIBOJIOLMH.
Bo3nukHoBeHne  mpucnocoOieHuid y  opraHuzMoB.  ApomMopdo3bl U
UuoaanTaluu. [Tpumepsr IPUCTIOCOOICHUM y OpraHU3MOB:
Mopdorornyeckue, (GU3MOIOTMYECKHE, OHOXUMHUYECKUE, TOBEJICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTat
MUKpod3BoJitonK. M3omsauus — kitoueBor (axtop BupgooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUSA: aJUIONAaTPUIECKOC (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMUYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3anus). J[muTeasHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp »BomoIMOHHONW OWONOTMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHHus: 6nopa3zHo0Opa3usi. MUKpPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
X Xo35ieB. MexaHusmbl (HOPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U
criocoObl OOPHOBI C HEM.

JdeMoHCcTpamuun

IToptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmumer 1 cxembl: «MyTallMOHHAsT U3MEHYMBOCTBHY, «llomynsumnonHas
CTpykTypa Buma», «Cxema TIposBICHHS 3aKkoHa Xapau—BainOepray,
«JIBMKyIIME CHJIBI HBOJIOLMHN», «ODKOJOTMYECKas H30JSALMS MOMyISUnn
ceBaHCKOHN (hopenm», «I'eorpaduyeckass U30JAMKUSA JTUCTBCHHUIIBI CHOUPCKON H
JMCTBEHHUIIbI aypcKoiy», «llomynsiroHHbIE BOJIHBI YMCIEHHOCTU XUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopa», «Dopmbl GopbOBI 3a
cyliecTBOBaHUE», «MHAyCTpUalbHBIA MeENaHu3M», <OKHBbIE HCKOMaeMbIey,
«ITokpoBuTEnBCTBEHHAsI OKpacka >XKMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonornueckne  agantanum»,  «lIpucmocobGreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTHY, «Kputepun BHAa», «BuIbl-IBOMHUKNY,
«Ctpyktypa BHma B mpuponue», «Cmocobsl  BUA00Opa3OBaAHUS,
«I"eorpaduueckoe BUI000pa30BaHue TPEX BUJIOB JAHJBIIIEI,
«IKOJOTM4eCcKOe BUA000pa30BaHME BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUI,
«KarmyctHo-peieuHbIld THOPUI.

O6opynoBanue: TepOapuu pacTeHHM, KOJUICKIIMM HACEKOMBIX, Uydela
NTULl U 3BEpel C MpUMEpPAMHU PA3IMYHBIX MPUCHOCOOIEHUH, dyyena MNTULl U
3BEpeil pa3HbIX BUJIOB, TepOapuu pacTeHUN OJU3KUX BUJIOB, 0OPA30BaBLIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pa6ora «BblsiBIeHHEe M3MEHUMBOCTH Yy OCOO€M OJHOTO
BUJIA».



JlabopaTtopnas padora «llpucnocoOneHuss OpraHu3smMoB H©  HX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTDY.

JlabopaTtopnas padora «CpaBHEHHE BHIOB IO MOP(POIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boouus U e€ pe3yJibTaThl

Meroapl u3ydeHHsT MAaKpOABOJMIOUMHU. [laJIeOHTOIOTUYECKUE METO/bI
u3ydeHus: sBoirouuu. Ilepexognsie (oOpMbl U (PUIOTEHETHUYECKUE PSIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus sBomonuu. CpaBHEHUE (QIIOPHI U
¢dayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obiactu 3emnau. Bumasbi-
SHAEMUKU U PEIIUKTBHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METOIbI
U3YYEHUs DHBOJIIOLUMH. ['€HETMUECKHE MEXaHWU3MBbl JBOJIIOLMHA OHTOrEHE3a U
NOSIBJIEHNS  DBOJIIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE W AHAJIOTUYHBIC
opranbl. PynuMeHTapHble Opranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MAaTeMAaTUYeCKUe  METOJbl  M3YyYEHHs]  DBOJIOLHUU.
['omonoruunsie reHsl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIIOrE€HETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U YBOIIOLIHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

GyHKyu. HeoOpatumocTs HBOJIIOIUH. AnanTtuBHas paauarms.
HepaBHOMEPHOCTH TEMITOB HBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsl: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.
Tabmumer u cxembl:  «DWIOr€HETUYECKHM  psii  JIOIIAgu,

«ApxeonTepukc», «3Bepo3yoObie smepb», «Cteronedansy, «PuHHODUTH,
«CeMeHHbIe TanopoTHUKW», «buoreorpadguueckue 30HB 3emium», «peid
KOHTHHEHTOB», «Penukto», «HadanpHble cTaauy 3MOPHUOHANBHOTO Pa3BUTHUS
NO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMUHBIE M aHAJOTUYHBIE OpPraHbI»,
«PynumeHTsl», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpBHl  4YeloBEeKa W
muMnan3e», «l JaBHbIe HaANpaBlICHUS 3BOJONHNY, «OO0IIMe 3aKOHOMEPHOCTH
SBOIOLIVI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJISKA HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KH TOMOJIOTUYHBIX, aHAJTOTUYHBIX, pyAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

Hayunbple THUMOTE3bl MPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
nancnepmusi.  JloHayyHble — TpPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeannonusM). ['unmore3a MOCTOSIHHOTO CaMO3apOXIEHUS KU3HH U €€
onpoBepxkenne omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. ITlacrtepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIOTHSI.

OcHOBHbIE  »Tambl  HeOpraHuyeckod  sBomtouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XUMUUYECKass HSBOMIOLMS. AOHWOTE€HHBIM CHUHTE3
opraHnyeckux BemiecTB U3 Heopranumdeckux. OmeiT C. Mumepa u I'. FOpu.
O6pazoBanue noauMmepoB u3 MoHomepoB. KoanepBathHas rumore3a A. U.
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuueckas
runote3a . Ménnepa. Pubosumbr (T. Yek) u rumoreza «wmupa PHK» V.
I'unbGepra. ®opmupoBaHue MeMOpPaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropuss 3emnun u Metonpl e€ u3yudeHus. lVckonmaemble OpraHUYECKUE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIOTHas
reoXpoHoJiorusi. ['eoxpoHosornyeckas mKana: 30Hbl, 3Pbl, IEPUObI, STTOXU.



HavanpHble 3Tambl OpraHMyYecKOW HBOJIOLUU. [losABIEHME U IBOMIOIMUA
MEPBBIX KJIETOK. DBOMIONMS MeTa0oau3Ma. BOZHUKHOBEHUE MIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuoOThl U 3YKapUOTHI.

[Ipoucxoxnenue YKapHoT (cumOuoreHes). DBOJIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl SBOJIOIUHU BBICIINX pacTeHUuidl. OCHOBHBIE apoMOP(O3BbI
pacreHui. Beixon pacrenuii Ha cymy. llosBieHue CHoOpOBBIX pacTeHUN U
3aBoeBaHMe uMHU cymd. CeMmeHHble pacTteHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATallbl BOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIC apoMOP(O3bI
KUBOTHBIX. BeHnyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBeie XOpaoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMSA
no3BoHOuUHbIX. [Ipoucxoxaenne ampubuit u pentunuid. [Ipoucxoxnenue
MJeKonuTaromux u nrtuil. [lpuHnun kimrodeBoro apomopdosa. OcBoeHue
0€eCI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apXel, IPOTEpPO30H,
najeo3oM, Me3030M, KaiHo30M. OOmas xapakTepucThKa KiIuMmara u
reoJIorTuuecKux mpoueccoB. [losiBIeHne M paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPAHUSI — HKOJIOTHYECKHE KPHU3UCHI TTpouuioro. [IpudauHel
U CJEACTBHUS MAacCOBBIX BbIMUpaHUM. COBPEMEHHBI SKOJOTMUYECKUN KPU3MC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopazHoodpas3ust Ha 3emIie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIuUIbI KIaccuduxkanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

[Toptpetsl: @. Peau, JI. Cnamnannanu, JI. Tlactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Mumep, I'. IOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penn», «Cxema ombita JI. Tlactepa
0 W3YYEHUIO CaMo3apoXIeHus xu3Hm», «Cxema ombita C. Mwmwiepa, I
IOpu», «Itansl HeOpraHUYECKOW 3BOJOLUNY, «['€0XpoHOIOrnYecKasl 1IKaIa,
«HauanpHbple dTambl OpraHuyeckod HsBomoumy, «Cxema oOpa3oBaHUs
yKapuoT MyTéM cumbuoreHesa», «Cucrema KuUBOM TpupoAbl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHui», «Punuoputh», «OTHOKICTOYHBIC
BOJIOpOCIN», «MHOTOKJIETOUHBIE BOAOPOCHW», «Mxwm», «llamopoTHUKNY,
«l"onocemenHble pacteHus», «OpraHbl UIBETKOBBIX pacTeHui», «Cxema
Pa3BHUTHs JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «IIpocreitmuey,
«Kumeunononoctueie», «Ilmockue depu», «UmeHucroHorue», «PBIOBI»,
«3emHoBOsIHBIeY, «lIpecmbikaromuecs», «lItumpy, «MieKkonUTaIOMIKUEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pey», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3BuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BUTHE KU3HU B
M€3030HMCKOU 3pey», «Pa3BuUTHE KU3HU B KalHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUPAy.

O6opynoBanue: Tepbapuy pPacTEHUW PA3IWYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXHBIC MNpenapaTbl JKUBOTHBIX, PAKOBHHBI MOJUIOCKOB,
KOJUICKLIMH MIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yyyesla NTUL H
3BE€pEH, KOJUIEKIIMM OKaMEHEJIOCTEH, TOJIE3HBIX HCKOMAEMBbIX, MYJISDKH
OPraHU4YEeCKUX OCTATKOB OPraHU3MOB.



BupryanbHas Ja0oparopHasi padora «MoaenupoBaHUE OINBITOB
Mumiepa—tOpu 1o  u3ydyeHHI0O A0MOT€HHOIO CHHTE3a  OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMoOchepey.

JlabopaTopHas pabora «l3yueHrne u omnMcaHue HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/I3ydyenne ocoOEHHOCTEH CTpOEHUs pacTEHUU
Pa3HBIX OTIEIIOBY.

IIpakTnueckass  padora  «lM3yueHue  OcCOOEHHOCTEH  CTpPOCHUS
ITO3BOHOYHBIX JKMBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BEKa — AaHTPOIOTeHe3

Pa3znensl u 3agaun anTpononoruu. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE MIPEICTABICHUIN O MMPOUCXOKICHUH YEIOBEKa. Penurno3neie
B033peHUs. COBPEMEHHBIE HAYUYHBIE TEOPHUU.

CxoncTtBo uyenoBeka € IKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMHU: CPaBHHUTEIIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKUE, ($u310I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTiIM4YMs YeOBEKa OT JKUBOTHBIX. lIpsAMoxoxkzaeHue u
KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE rOJIOBHOrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuwibl  (dakTopel) — aHTPOINOreHe3a:  OMOJOTUYECKHE,
couuanbHble. COOTHOIIEHHE OMOJOTUYECKHX U COLMAJIbHBIX (PAKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIE cTaauu aHTponoreHe3a. PanHue yenoBekooOpa3Hbie 00€3bIHbBI
(TIpOKOHCYJIBI) M paHHHUE TOHTHJBI — OOIMe MPEIKH YEIOBEKOOOpa3HBIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE Tpelnku jtofed. Yemosek
yMENbI, TEPBbIE M3rOTOBJIEHUSA OpPYAHWi Tpyna. YenoBek NpsIMOXOIALIUNA H
NepBbI BBIXOA JroJel 3a mpeaensl Adpuku. YemoBek renaenbO0eprckuii —
o0l MpeaoK HeaHAEPTaIbCKOrO YeJIOBEeKa M YeJoBeKa pasyMHOro. YenoBek
HEaHJEePTaIbCKUIl KaK BHJ JIFOJIEH XOJIOOHOIrO KinMara. YUenoBeK pa3yMHBIM
COBPEMEHHOI'O THUIIA, JCHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIONKS COBPEMEHHOTO UeoBeKa. EcTecTBeHHBIN 0TOOp B MOMYJISIIAIX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmysiiuoHHbIE BOTHBI,
npeiid reHoB, murpanus U «3G(PEKT OCHOBATEINS» B MOMYJIAIHUAX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pachl. IloHsatue o pace. bonbmme pachl: €BpomneougHas
(eBpasmiickas), aBCTpajio-HETpouJHAas (PKBaTOpHAJbHAs), MOHIOJOUIHAS
(a3uarcko-amepukaHcKkas). BpeMs u myTu pacceleHusl 4eloBeKa MO IUIaHETE.
EnuacTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh pacu3Ma.
[TprcnocOOIEHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CpEe[Ibl.
Brnusaue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTUIO H
(U3HOIOTHIO YETOBEKA.

MexauciuIuinHapabie  METoIbl B ¢u3uueckord  (OMOJIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIUMOHHAA  AHTPOMOJIOTHS W  MaJCOAHTPOINOJIOTHUS
YeJI0BEUECKUX MONyJsiuid. broconnanbable UCCie10BaHUs IPUPOJIBI YETOBEKA.
HccnenoBanne KO3BOMOUUKA OMOJOTUYECKOTO U COLMATIBHOTO B UETIOBEKE.

JdemoHncTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . 4. Porunckui, M. M. I'epacumos.

Tabmumer m  cxeMbl: «MeEToIbl aHTPOIMOJOTHH», «l OJOBHOW MO3r
genoBekay, «YemoBekooOpasHble 00e3bsiHBIY, «CKEJIeT dYelnoBeKa U CKEeJeT
muMIan3e», «Py1uMeHTsl U aTaBU3MBbL), «JIBUXKYIIME CHIIBI aHTPOIIOTEHE3a»,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKA», «ABCTPANONUTEK», «UeNIOBEK yMEIbIily,
«Yenosek mnpsaMoxomsmuiy, «JleHucoBckuii yenmoBek» «Heannepranbipi»,
«KpomanboHuiby», «IIpenku yenoBeka», «ITambl SBOJIOIUN YeloBeKay, «Pachl
YeJIOBEKay.

O6GopynoBaHue: MYJSDKA OKaMEHEIIOCTeH, MpeaMeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YEJNOBEKa, penpoaykuuu (portorpaduu) KapTUH C
MUQOJIOTUIECKUMH U OUOJECHCKUMHU CIOKETaMU TMPOUCXOXKJICHHUS 4YeJIOBEKa,
doTtorpadu HaxOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M ueperna MIMMIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KHUCTH IIUMIIaH3€, MOJICNIM TOpCca MPEIKOB YeIOBEKA.

JlabopaTopHass padora «l3ydueHue 0OCOOCHHOCTEH CTpPOCHHUSI CKeJeTa
YeJIOBEKa, CBSI3aHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckass padora «l3yueHue IKOJOTMYECKHX  aJanTaiui
YeJIOBEKay.

Tema 6. Jxosorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM € OKPY Kalollen cpeaoi

3apoxaeHue W pa3Buthe dkojoruu B Tpynax A. I'ymbGonpnara, K. O.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u
3a/1a4u 3K0JIOTHHU. CBSI3b DKOJIOTUHU C IPYTUMH HAyKaMH.

Mertonasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTBI B DKOJIOTHU:
IpUPOJHbIE W JlabopatopHble. MojenupoBaHue B JKOJIOTUA. MOHUTOPUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE DOKOJIOTUYECKMX 3HAHUM I  4YeJIOBeKa. IKOJOTHUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H YeIOBEUECTBa ¢ MPUPO0il. DopMuUpoBaHHE
AKOJIOTUYECKOMN KyIbTYpbl U 3KOJIOTHYECKON I'PAaMOTHOCTH HACEIICHHUS.

JdeMoHCcTpamuun

[Toptpersl: A. I'ym6ombar, K. ®@. Pynse, H. A. Cesepiios, 3. ['ekkensb, A.
Tenciu, B. H. Cykau¢s.

Tabmuupr u cxembl: «Pa3nensl sxonorun», «MeToasl skogorumy», «Cxema
MOHUTOPHUHTA OKPYXKAIOIIEH CPeabD».

JlaGoparopHass  paGora  «l3yueHue  METOJOB  DIKOJOTHYECKUX
HCCJICTOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBHS.
Kiaccudukaiuys skomoruueckux (GakTopoB: aOHOTHYECKHE, OHOTHYECKHE,
anTponoreHnsie. O0IIME 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmuaumyma (K. Iopenrens, 0. Jlubux). TonepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Ab6uotnueckue Qakropbl. CBeT Kak 3Kosorudeckuit dakrop. [lerictBue
Pa3HBIX YYACTKOB COJTHEYHOrO CIIEKTpa HAa OPraHu3Mbl. DKOJIOTUYECKUE TPYTIIIbI
pacTeHUl W JKMBOTHBIX MO OTHOLIEHHUIO K cBeTy. CurHaibHasi pojb CBETA.
doTonepruoan3M.

Temneparypa kak skomoruyeckuii (akxrop. [leificTBue TemmepaTypsl Ha
opranu3msbl. [loMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak sxomormueckuit paxtop. Ilpucmocobnenus pacteHuit K
MoI/Iep KaHi0 BOHOTO Oananca. Kimaccudukarus pacTeHUuid 10 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >)KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOMTaHUsT OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YIIIHAS, TOYBEHHAs,
IyOMHHAsE TOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMUYECKUE



0cOOeHHOCTH cpel obuTaHuss opraHu3MoB. [IpucnocoOsieHus OopraHu3MOB K
KU3HU B Pa3HbBIX Cpe/iax.

buonornueckue putmbl. BHeminue u BHyTpeHHUE PUTMBbI. CyTOUYHBIE U
roJinuHbie pUTMbIL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (opme.
Kuznennoie QopMbl pACTCHUN: JEpPEBBS, KYyCTapHUKHU, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJIETHUE TpaBbl. JKuU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a’pOOHOHTHL. OCOOEHHOCTH CTpOEHUsT M 00pasa
KU3ZHHU.

buotnyeckue  Qakroppl. Buabpl  OMOTHMYECKMX  B3aUMOJIECHCTBUI:
KOHKYpEHIIMS, XWIIHUYEeCTBO, cuMOno3 u ero d¢opmel. [lapazutusm,
Koomepalus, MyTyalnu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Hetpoduueckue B3ammopeicTBus (tornuueckue, dhopudeckue, padbpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJIs CYIIECTBOBAaHUS OPraHU3MOB B
cpene ooutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITFOYCHUSI.

JdemoHcTpanumn

Tabmuubr u cxembl: «OKkonorudyeckue (Gaxropb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE  TPYIIbl  KUBOTHBIX TI0O  OTHOIICHUIO K  CBETY»,
«TemnokpoBHbIE KUBOTHBIEY, «XO0JIOTHOKPOBHBIE JKUBOTHBICY,
«Duznonornueckue aaanTaiu KUBOTHBIX», «Cpeabpl 0OMTaHUS OPTaHU3MOBY,
«buonornueckue puTMbB», «Ku3HEeHHBIE (OPMBI pacTeHU», «KuU3HEHHbBIE
(GOpMBI KUBOTHBIX», «IKOCHCTEMA MIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMA
xBoiHOrO Jecay, «llenn mnutanusy, «XunHU4ecTBo», «llapazutuzmy,
«Konkypenuust», «Cumonosy», «KommeHcanmsm.

OobopynoBanue: repbapun pacTeHH M >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PAa3IUYHBIX JKOJIOTMYECKUX (HAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIEC, TEHETIOONBbIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TepOapum U KOJUIEKLIHUU
TEIUIOIIOOMBBIX, 3UMOCTOUKUX, MOPO30YCTONYHMBBIX PACTeHUH, dydelsia MTUIl U
3Bepel, repOapuu pacTeHHWH, OTHOCAMIUXCA K Trurpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIMHU >KUBOTHBIX,
OoOUTAIOIINX B Pa3HBIX Cpeliax, repOdapuu U KOJJIEKIIMA PACTEHHUH U KMBOTHBIX,
00JaJaroNIMX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM yCIOBUN
KU3HU, TepOapuu U KOJUICKIIUU PACTCHUIN U KUBOTHBIX PA3IUYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKIIMM >KUBOTHBIX, YYaCTBYIOIIUX B pa3IUYHBIX OHMOTHUECKHX
B3aMOICICTBUSIX.

JlabopaTopHasi padora «BbIsiBIcHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsiBiIeHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHass pabora «AHaToMHYeCKHME OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUA0B U NOMYJISIIIM A

DKOJIOTMYECKHE  XapaKTepucTHUKH  nomyisiuuu.  [lomynsiuus — kak
Oouonorndeckas cucrema. Poiib HEOTHOPOAHOCTH Cpefibl, PU3NUECKUX OaphepoB
U OCOOGHHOCTEH OWojorMu BHIOB B (OPMHUPOBAHWUU MPOCTPAHCTBEHHOMN
CTPYKTypbl nonyJisanuil. OCHOBHbIE MOKAa3aTENW MOMYISLUUA: YUCICHHOCTbD,
IJIOTHOCTh, BO3pAcTHas M IOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MIPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.



OKkosloruyeckass  CTpykrypa  nomyyanuu.  OIeHKa  YMCIEHHOCTH
nonyiaAnuu. JImHamuka Nonyssiuuu U €€ peryianusa. bUoTHYeCKui OTeHIUAI
nonyysiquu.  MogenupoBaHue JAMHAMUKM nonynasuud.  KpuBele  pocrta
YUCJICHHOCTH Tnonyisiuuu. KpuBble BbDKHBaHUS. Perynsuus 4YHCIEHHOCTH
NOMyJSIUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
Dkosiorudyeckue crpareruu BuaoB (I- u K-ctparerun).

[Tonsitue 06 3komornueckor Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dKojnornyeckor Humu Jx .M. XatynHcona. PazMmepsl 5KOIOrM4ecKoOu
Hui. [loTeHunanbHast U peaau30BaHHAS HUIIIM.

Bua xak cucrema nomyssanuil. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpAaTETHH. JKOJOTHUYECKNE SKBUBAJICHTBI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUIPALMK KUBOTHBIX. bHoJiornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: k. . XaTuynHCOH.

Tabmuupr U cxembl: «IKOJIOTMYECKHE XapAKTEPUCTHKU TOMYIISIIIUI,
«IIpocTpaHcTBEHHAss CTpPyKTypa nonynsuum», «Bo3pacTHele mnHpaMuabl
nonyyanun», «CKOpOCTh 3acCeleHUs] MOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMamMmn», «Mogeib 3kosorndeckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH )KUBOTHBIX.

JlabopaTopHass pabora «lIpucnocoOneHusi CeMsSH pacTeHHH K
PacCENICHUIOY.

Tema 9. Jkon0rust co0001ECTB. IKOJOTHIECKHE CHCTEMBbI.

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

OkocucreMa Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHATbHBIE
OJIOKM OpPraHU3MOB B JKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTnueckue OJIOKHU
skocucteM. [louBbl M wibl B 3KOocucTeMax. KpyroBopoT BEIMIECTB M IOTOK
SHEPI'UH B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTenu JKOCUCTeMbl. buomacca W OpOAYKIUSL.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HamnpaBieHHsle 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIOTE€HHbIE BO3JECUCTBUSA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KPYTroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoiueHo3. Pazmmuus
MEXK1Y AaHTPOIIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYp6oskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOo3kocucteMm. ['opoackas
dnopa u ¢dayna. CunanTponmszainus ropoickoil ¢daynsl. buomormueckoe u
XO3SIICTBEHHOE 3HAUYE€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICMCTBUI
OpPraHW3MOB B JKocHCTeMax. Ponb KkackaoHozo 2¢gekma u  6udos-
s0upuxamopos (knouesvix 6u008) 8 hynxkyuonuposanuu sxocucmem. Ilepenoc
SHEPrMH W BEUIECTB MEXAY CMEXHBIMA 3JKOCHCTEMAMH. Y CTOMYUBOCTD
OpPraHu3MoOB, TMOMYJIAIMA W O3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX W
AHTPONIOT€HHBIX BO3JEHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CYOOp2aHUBSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20
6030eticmausi. MeTonoI0oTus MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIOT€HHBIX
HKOCHUCTEM.

JdemoHcTpanumn

[optper: A. JIx. Tencnn.

Tabmuubr u  cxembl: «CTpykTypa  OuoleHosza», «DKocHcTeMa
TUPOKOJIUCTBEHHOTO Jecay, «JKocucrtema XBOWHOTO Jecay,
«DyHKIIMOHATBHBIC TPYIIBI  OPraHU3MOB B 3KocucTeMe», «KpyroBopoT
BellleCTB B JKocucreme», «llemn mnutanus (macTOuIHAs, JACTPUTHAS),
«IKoJoTHYeCcKas MUpaMuaa YUcei», «IKOJIOrHIecKas mupamuga O0uomMacchl»,
«JKonoruyeckass nupammya >Heprum», «O6pazoBanue Oonotay, «llepBuunas
cykueccus», «BoccraHoBieHue yeca mocie moxkapay, «IKOCHCTEMa 03epay,
«Arpoueno3», «KpyroBopor BemecTB MW MOTOK B3HEPrUU B arpoleHo3e»,
«IIpumepsl ypObOIKOCHUCTEM.

O6GopynoBaHue: repbapu pacTeHHU, KOJUICKIIMM HACEKOMBIX, uyuesa
ITHI] ¥ 3Bepeid, repOapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTEHUU, aKBapHyM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypo03IKOCUCTEMBD».

JlabopaTopHasi padora «l3ydyeHue pa3zHooOpa3usi MEIKUX IMOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «DKCKypcHsi B THUIWYHBIA OuoreoneHo3 (B 1yOpasy,
Oepe3HsK, eJIbHUK, Ha CYXOJ0JbHBIN WU TOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeHsl «DKCKYpCHSl B arpodKOCHUCTEMY (HA TMOJIE€ WM B TEIUTMYHOE
XO3SICTBO)».

Tema 10. buocdepa — rinodajnbHasi IKOCHUCTEMA

buocdepa — oOuierianerapHas o0oyiouka 3eMiid, TAEe CYIIECTBYET WU
CylllecTBOBaja >Xu3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnanackoro o 6mochepe. O6mactu 6uochepbl u eé
cocTaB. JKuBoe BemiecTBo 6nocdepsl U ero (PyHKIUH.

3aKoOHOMEpHOCTH cylecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl
KaKk T00albHOM JKOocHCTeMBbl. JlMHAMHUUYeckoe paBHOBecHME B Ouocdepe.
KpyroBopoTsl BemiecTB ¥ OHMOT€OXMMHUYECKHME IHUKIBI (YyIieposa, asoTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onansHOCTh Ouochepsl. [lonstue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U UIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MyCTHIHY, TPOIIMUECKHUE Jieca, BHICOKOTOphs. Kiaumar, pacTuTenbHBIN
1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKHBBIX CHCTEM, OIIEHKA WX PECypCHOTO
MOTEHIMAaNa U OMocPepHBIX PYHKITUH.

JdemoHcTpanumn

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

Tabmuuer u cxemsbr: «I'eocdeps 3emnn», «KKpyroBopot azora B mpupoze»,
«KpyroBopot yrinepoma B mpupoae», «KpyroBopoT KHCIOpPOAa B MPHUPOILH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymny, «KnumaTtuaeckue
nosica 3emany, «TyHnnpay, «Tatiray, «CMemaHHbIN JIECY,
«I1InpOKOJIMCTBEHHBIN JIECY, «Cremnby, «CaBaHHay, «IIycTbiHSY,
«Tponuueckuit necy.

O6GopynoBanue: TepOapuM pPACTCHUN PpPa3HBIX OHOMOB, KOJIICKIIMH
KUBOTHBIX.



Tema 11. YesntoBek u oKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UCHI M WX NpUYMHBL. Bos3neiicTBue yenoBeka Ha
o6uocdepy. 3arpssHeHue BO3AyIIHOW cpeabl. OxpaHa Bozayxa. 3arps3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue nousbel. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHeHnue kaumara.

AHTpPONIOTEHHOE BO3JECHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHUD.
OxpaHa pacTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXPAHBI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE MPUHIUIBI YCTOWYHUBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOIBI.
PannonansHOE€  TPUPOAOINONB30BAHUE U COXPAHEHHE  OMOJIOTMYECKOIO
pazHooOpazust 3emuin. OOIME 3aKOHOMEPHOCTH TJI00ABHBIX IKOJOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Uca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPUHTa PA3BUTHUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDEeHmMOocnocoonou  osuepeemure.  buonoeuueckoe  pasmoobpaszue u
ouopecypcol. Hayuonanvuvie ungopmayuonusvie cucmemvl, obecnevugaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX U008 U IKOCUCHIEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHuamuU. PexoncmpyKkyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr wu  cxeMbl: «3arpsisHeHHE  aTMOchepbl», «3arpsi3HEHUE
ruapocdepbl», «3arps3zHeHue mnouBbly, «[lapHukoBeii >pdekr», «Ocobo
OXpaHseMble IPUPOAHBIE TEPPUTOPUN», «MOJETN yIPABIIEMOIO MUPAY.
Ob6opynoBanue: gororpadun OXpaHseMbIX pacTeHU M >KHUBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJlbTaTaM OCBOEHUS
oOy4YarolmuMHCsT TPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHS MPOrpaMMbl IO
OMOJIOTMU BBIJICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O0YyYarOIUMUCS
POCCUMCKOW TPaXJaHCKOM HMIAECHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSATEIILHOCTH M CaMOOTIPEJIENICHUIO, Haluuue mMomugayuu K 0oOy4eHHIO
OUMOJIOTUH, YeleHanpasieHHoe pa3éumue BHYTPEHHUX YOKIeHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAJUIMN  pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  OOYYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENBHOCTA  II€HHOCTHO-CMBICIOBBIMU
yCTAaHOBKaMH, MPUCYIIUMHU CUCTeME OHOJIOTHYECKOro OOpa3oBaHUsl, Haluyue
npasoCco3HaHUus HKOJOTUUYECKON KYIbTYpPbl, CHOCOOHOCMU Cmasums 1EId U
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJbTaThl OCBOEHUS MPOTPaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCS B E€IWHCTBE Yy4YeOHOW M BOCIUTATEIbHOW JIESITCIHPHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUHUCKMMHU  COIIMOKYJIHTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMU, TPUHSITHIMH B
oOlllecTBe MpaBWJIaMH U HOPMaMHU TIOBEJEHUS W CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMAaTPUOTHU3MA U YBAXKEHHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHSI, O€pPEKHOIrO
OTHOILIEHUSI K KyJIbTYpPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHALMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Tpupoae U OKPYKArOIIEH cpelie.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS Y4yeOHOro mnpeamera «buoiorHs»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UITMEH JIUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO  OOIIECTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpoLEcce
peanu3alu OCHOBHBIX HAIPABJICHHUII BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaKaIaHCKOT0 BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3WIMK  OOydYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOUX KOHCTUTYIHMOHHBIX TMpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM MAEATEIbHOCTH NPHU CO3JIaHUU
Y4eOHBIX MPOEKTOB, PEIICHUH YUY€OHBIX U MO3HABATEIbHBIX 3a/1a4, BBIITOJIHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TIO3HUIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C pa3HBIMU YOCKJACHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMHU
U COLMAJIbHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBbIX, MO3HABATEJbHBIX W MCCIEI0BATEIbCKUX 337a4, YBAXUTEJIBHOIO
OTHOIIEHHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXKJIEHUM CHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COIepKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXXEHUS K CBOEMY HApPOAY, YyBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropaoctu 3a CBOM Kpal, CBOXO PoIuHY, CBOU S3BIK U KYyJIbTYpY,
IIPOIIJIOE ¥ HACTOSIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOILICHUE K TMPUPOJHOMY HACICAWI0 W MaMSITHUKaM
OpUPObI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE U
pa3BuTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OMOJOTUM B TO3HAHWUU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT0 00IIECTBA;

uaeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO M 3amurte OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEW POCCUICKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OyAYIIEro;

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, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOLICCTBEHHBIX OTHOLICHHIL,

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TFOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMIICHUE
IPOSIBJISITh KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHOHAJIBHOIO 0JIArONOJyYHs:

NOHMMAaHWEe W peanu3alus 370pOBOTO U Oe3omacHoro oOpasa >KU3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXHUM 3aHATUH W OTAbIXa, peryisipHas Quznyeckas
aKTHUBHOCTB), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIECHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/10POBBIO;

IIOHMMAaHUE LEHHOCTU IIPaBWI WHIAMBUAYAIbHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyalMsIX, YTPOXKAIOMUX 3I0POBBI0 M KU3HU
JIIO/ICH;

OCO3HAHWE  TMIOCIEACTBUA WM  HENPUATHUS  BPEAHBIX  MNPHUBBIYEK
(ynotpebieHust aakoroisi, HAPKOTUKOB, KypeHHUsI);

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIOOHE;

TOTOBHOCTh K AKTMBHOM AEATEIIBHOCTU TE€XHOJOTHUYECKOW M COLMAIBHOU
HaNpaBJIECHHOCTH, CIIOCOOHOCTD WHHUIMHAPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;



UHTEpPEC K pa3auuHbiM cdepaMm npodecCHuoOHAIbHON JesATENbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayuieil npodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

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

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

HKOJIOTHYECKHU 11eJIeCO00pa3HOE OTHOUIEHUE K MPHUPOJAE KaK HMCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMNbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHE II00aJIBLHOTO XapakTepa 3KOJIOTHYEeCKUX MpobdiieM U myTel ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MpHOOpEeTaeMble MPU U3YYEHUH OHOJIOTHH
3HaHMSI U YMEHMsI TNpPU pEUIeHUH MpoOJeM, CBS3aHHBIX C PalMOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOICHHE TpaBUJI  TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChephI);

aKTUBHOE HEMpHUATHE JACHCTBUM, NPUHOCAIIUMX BpEll OKpYKarolen
NPUPOJHON Ccpejie, YMEHHE MPOTHO3UPOBATh HEOIArONPHUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MTPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HAJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJOTMYECKOM
KyJbTYpbl, ONBITA JAESITEIBHOCTH HKOJOTUYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B MO3HABATEIIbHON, KOMMYHUKATUBHON U COLIMATBLHOM
OpaKTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTUYECKOW  JeATEIHHOCTU
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOIIECTBEHHOM MPAaKTHKW, OCHOBAHHOTO Ha AHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IMOJMKYJIBTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhl KakK CpeCTBa
B3aMMOJICHCTBUS MEXTY JIFOJABMH U TMIO3HAHUS MUDA;

NOHMMaHWe CneuuPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUsT 00 OKPY>KAIOIIeM MHUPE KaK O €JIMHCTBE MPUPOJIbI, YETOBEKA U
oOIIecTBa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEW W pEelICHUU MpodiieM
COXpaHEHUs IPUPOTHOIO PAaBHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTMH JJI1 COBPEMEHHON LMBUIN3ALUU:
o0ecriedyeHus: HOBOTO YPOBHSI Pa3BUTHsI MEAMILMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh PECypCHble MpOoOJIeMbl Pa3BUTHUS
YeJI0BeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHYECKUX MPOOIeM
u obecreyeHuss TmepexojJa K YCTOWYMBOMY pa3BUTHIO, pAlMOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJHBIX PECYpCcOB M (POPMHUPOBAHUIO HOBBIX CTAaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHHUH OHOJOTMYECKHX 3HAaHUM B LEIAX
MOBBIIEHUST OOMEH KYJbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM  4acTM  (DYHKIMOHAJIBHOM  TpamMOTHOCTH  OOydaroluxcs,
dopmMupyemoii mpu U3ydeHu ONOJIOTUH;

[NOHUMAaHUE  CYIIHOCTH  METOAOB  IIO3HAHWS, MCHOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HMCIOJIb30BaTh MOJy4aeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEr0 MHpa U MPOUCXOAUIUX B HEM
M3MEHEHMI, YMEHUe JeaTh 0O0OCHOBAHHBIEC 3aKIIIOUEHHUS Ha OCHOBE HAy4YHBIX
(paKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOJYUYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJI30BAaTh OMOJIOTMYECKHE 3HAHUS IJIs
penieHus Npo0JieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCTh UHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENpPEpPbIBHOMY OOpa30BaHUIO H
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHUI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaThl  OCBOEHUS  y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYUMBIC M1 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Yaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOIICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KAapTUHBI MUpa U crenuduky
METOJOB TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIIUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, HU3MEpEeHHe,
OKCIIEPUMEHT U JApYrue); YHUBEPCAJIbHbIE y4eOHbBIC NEeUCTBUS
(mo3HaBaTeNbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OOECIEeUNBAIOIINE
dbopmupoBanue (QYHKIIMOHATBLHOW TPaMOTHOCTH U COLUAILHOW KOMIIETCHIIUU
OOy4YaroIMXCs; CHOCOOHOCTh OOYYaIOIIUXCS  HCIOJb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEpPCAJIbHbBIC
y4eOHbIe IeCTBUS B MO3HABATEIHHOM U COIUATBHON MPAKTHUKE.

B pesynbrare wu3ydeHus OHUOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanus y oOyyaromierocss OyayT cQopMUpOBaHbl TO3HABaTEIbHbIC
yYHHUBEpPCAJIbHbIE Y4YeOHbIE JEMCTBHUS, KOMMYHHUKATHBHBIE YHUBEpCAIbHbIC
yuyeOHble JEUCTBUS, pETYJIATHBHbIE YHHUBEpCalbHblEe YyueOHbIE JIEWCTBUS,
COBMECTHAs AEATEIbHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO OOIIeTo
o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIbHBIMM  Y4eOHbBIMH  INO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOrHYEeCKHe JIeCTBHS:

CaMOCTOATENHHO  (OpMYyTUpOBaTHh W  aKTyalM3UpPOBaTh  IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKphIBATh
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACHATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUSAMMU);

ONpEeNeNATh LENUu ACATEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HUX
JOCTH>KEHUSI, COOTHOCUTH pE3yJbTaThl JEATEIBHOCTH C MOCTaBJICHHBIMU
LETISIMU;

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

CTPOUTH JIOTUYECKHUE paCCyX IeHUS (MHIYKTHBHBIE, JEAYKTUBHBIE, IO
aHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B PAaCCMaTPUBAEMBIX
SABJICHUSX, OPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHATh  CXEMHO-MOJICTIbHBIC  CPEIACTBA I MPEACTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4YaeMbIX OHMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYHMA pPAa3HOTO POJA, BBISBICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh TUTAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIHXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YNBTATOB LEJISAM, OIICHUBATH PUCKH TOCJICICTBUN NEATEIHBHOCTH;

KOOPJMHUPOBATh M  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHiCTBHS:

BJIQJCTh  HABBIKAMH  Y4€OHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelieHUss MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOWCKY METOJOB PEIICHUS MPAKTHYECKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TOJYUYCHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHHIO B yYeOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPHU CO3/IaHUN YUYeOHBIX U COITUATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAyYHOH
TEPMHUHOJIOTUEH, KITFOUEBBIMHU MTOHATHUSAMHU U METO/IaMH;

CTaBUTh W (OpPMYyIHpPOBaTH COOCTBEHHBIC 3aJlayd B 00pa30BaTEIIBHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaITUsX;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelleHMs, HaXOAUTh apryMEHTHI IS JOKa3aTelIbCTBa
CBOUX YTBEPXKJICHHH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TIOJIYUYEHHBIE B XOJIe€ peUIeHUs 3aJlaud Pe3yJIbTaThl,
KPUTUYECKH OIEHUBATh HMX JOCTOBEPHOCTb, NPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1EJICHANPABICHHBIM MOUCK MEPEeHOca CPEACTB U CIIOCOOOB
NeHCTBHS B IPOPECCUOHATIBHYIO CPENY;

yMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEICATEITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC MJICH, IIPE/JIaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATLCA B PA3JIMYHBIX MCTOYHHKAX HHpopMamuu (TEeKCTe
y4eOHOro 1ocoOHs, HAYYHO-TIONMYJSPHOW JHUTEpaType, OHOJOTHYCCKUX
CIOBapsIX W CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B HHTepHETE),
aHAIM3UPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB U (OPM IPEACTABICHMS,
KPUTHYECKHU OIICHUBATH €€ JOCTOBEPHOCTHh M HEMTPOTHBOPEUUBOCTH;

(GbopMyIHPOBATH 3aMPOCHI M IPUMEHSATH PA3IMYHBIC METOABI IIPH TIOMCKE H
orbope Owmonormyeckod uWHGOPMAIMKM, HEOOXOJAMMON JUIS  BBIOJTHEHUS
y4eOHBIX 33/1a4;

npuoOpeTaTh OMBIT MCIIOIB30BaHUS WH()POPMATMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIICHCTBOBATh KYJIbTYpy AaKTHBHOTO  HCIIOJb30BaHUS
Pa3IMYHBIX IIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJbHYIO (OpMY HpeaCTaBICHUS
Oouonornyeckoil uHpopmanuu (cxembl, TIpauKd, JUarpaMmbl, TaOJIULIbI,
PUCYHKH U IpyTO€);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa Hpu padoTe ¢
Oouonornyeckoil uHpOpMalMel: NPUMEHSATh XHUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKue 3HaKu U CUMBOJIbL, (hOpMYJIbl, a0OpeBHATYypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

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

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

1) o0menue:

OCYUIECTBJISITh KOMMYHHMKAallUM BO BceX cdepax KU3HHM, aKTHUBHO
y4acTBOBAaTh B JUAJNOre WIM JAUCKYCCHUHM IO CYIIECTBY OOCYX AaeMOM TeMbl
(yMeHHue 3alaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBIMOJTHEHUS MIpeAJIaraeMou 3a7jaui, YYUThIBaTh HHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTUX YYACTHUKOB JIUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpE/ICTBA OOIIEHHSA, MOHMMATh 3HAUYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MIMKTHBIX CUTYaIUMH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMYHBIMU ClIocOOamMu OOIIEHUs U B3aUMOACHCTBUS, TOHUMATh
HAMEpPEeHUs] JAPYruX JIIOJeH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIUpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSATeILHOCTbD:

NOHMMAaTh M MCIOJIB30BaThb  IPEUMYILIECTBA  KOMaHJHOW U
UHIMBUIYabHOM  pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IPUMEHEHHUS IpyNIOBBIX bopm
B3aMMO/IEUCTBHUS IIPU pEIICHNN YUeOHOM 3aauu;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUH C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0T0 uieHa KOJUIEKTHBA,

OPUHUMATh I€IM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTte pojid ¢ y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXAaTb pPE3yJIbTaThbl
COBMECTHOM padOTHI;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa U KaXJOr0 YYaCTHHKAa KOMAHJbl B
OOIIMii pe3yNbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHWBATh WJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh MO3UTHBHOE CTPATETMYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYyaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBnageHne yHMBepCaIbHBIMHU PeryJsTHBHBIMU 1eHCTBHAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIS BBIABICHUS NpPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U yUYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUHN 1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBHUAX U MOCTYIKAaX MO OTHOLIEHUIO K )KUBOM MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYILECTBIISATh ~ IO3HABATEIBHYIO  JESITEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIUMPOBAaTh COOCTBEHHbIE 3aJa4d B
00pa3oBaTeNbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEJIbHO COCTaBJISATh IUIAH PEHIeHUs Npo0ieMbl €  Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacliMpATh  paMKM  y4yeOHOro mpeaMeTa Ha  OCHOBE  JMYHBIX
MIPEAIIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIHUIIUU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSIHHO IOBBINIATH CBOM 0Opa30BaTENIbHBIA U
KyJbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJa/J€Th HABBIKAMHM IIO3HABATENIbHOW pedJeKCHH Kak OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTOJIB30BaTh MPUEMBI PePIIEKCUH JIJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OILIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATH PEIICHHS MO0 MX
CHI)KECHHUIO;

OPUHUMATh MOTHUBBI W ApPTyYMEHTHI JIPYTUX MpPU aHAJIU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHThl JPYTuMX IpU aAHAIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUSI COAEpPKaHUA Y4YeOHOro mpeaMera
«buonorus» Ha yriyOoI€HHOM YpOBHE OPUEHTHUPOBAHBI Ha OOecreueHue
npodunsHOrOo  OOydeHHss oOywaromuxcsi Ouwonmoruu. OHM  BKIIIOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN
M0 OCBOGHHUIO, HWHTEPHpPETallM ¢ NpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTENHHOCTH TIO TMOTYYEHUIO HOBBIX 3HAHUHN M MX MPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX, a TakKe B pEAIbHBIX JKU3HEHHBIX CHUTyanusx. lIpemMerHbie
PE3yNbTATHI IPEICTABICHBI 10 TOJIaM U3yUYEHUSI.

[IpenmeTHbIe pe3yibTaThl OCBOEHUs y4deOHOro mpemmera «buomorus» B
10 knacce nOMXKHBI OTPAKATD:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥  PEHIEHWH TPOOJIEeM  PpalrOHATHHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKAX M 3apyOekKHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEeMOW OWOJOTHYECKUX 3HAHHWM, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONHE OMOJIOTUYECKUE TEPMUHBI W TOHATHA (KU3Hb, KIIETKa,



OpraHu3M, MeTabOJU3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounass teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacnenctBeHHocT T. Moprana), yuenus (H. U. BaBunoBa — o nenTpax
MHOTooOpa3usi ¥  IPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHUi), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIHICIVICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOTrO HacienoBaHuss [. MeHngens, TOMOJOTMYECKHX PANOB B
HacJeJICTBCHHOMU U3MCHYHMBOCTHU H. n. Baswuiona), [IPUHLIUIIBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMU METOJIaMH HAyYHOI'0 MO3HAHUS, MCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUIX JKUBBIX OOBEKTOB (OMHcCaHWEe, HU3MEpEHUe,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHHUE BBIICJISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MTPOKAPUOT
U DYKAapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM  OpraHOB  pacTeHMM,  KUBOTHBIX,  YEJIOBEKa, MIPOIIECCOB
KU3ZHEICATEILHOCTH, MPOTEKAIOIIUX B OpraHW3Max pACTCHHM, >KUBOTHBIX H
YeJoBeKa, OHOJIOTHYECKUX TMIPOIIECCOB: OOMEHa BEIIeCTB (METabou3M),
IpeBpaIieHus YHEPTUH, OPOKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, Meio3a, raMeToreHesa,
sMOpHOreHesa, NOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBUSI TEHOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

yMEHUE YCTaHABIMBATh B3aUMOCBSI3U MEXK]y OpraHOMJAAMHU KJIETKH M UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBbIX TKaHeW W MX (DYHKIUSAMHU, MEKIY
opraHaMu M CHUCTEMaMU OpPraHOB Yy pPACTEHUM, >KMBOTHBIX W 4YENOBEKA U MX
GYHKIUSAMH, MEXIY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKIY 3TalaMu
oOMEHa BENIeCTB, JTalmaMd KIETOYHOTO LHKJIA ¢ SKHU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
dbeHoTunoM u (hakTopamMu Cpeabl OOUTAHUS;

YMEHUE BBISBIISATH OTIIMYUTENIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMUKY JUIsI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CUCTEeMATUYECKHUX T'PYIIIL;

yMEHUE pemiaTh OHUONOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKAY HCCIEIYEMBIMU OHMOJIOTMUYECKUMH MPOIIECCaMH U
SBJIICHUSIMH, JIe7IaTh BBIBOJBI M TPOTHO3BI HA OCHOBAaHWU TMOJYYECHHBIX
pPE3yIbTATOB;

yYMEHHUE BBITIOJIHATH JIA0OPATOPHBIC M MPAKTUYECKUE PaOOThI, COOMIOATH
npaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYTOBAHHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX IKCIEPUMEHTAITHHBIMU
cpenctBamu, (HOPMYIUPYs IEIb HCCIEIOBAHUS, aHAIW3UPOBATH MOTYyUYCHHBIC
PE3yNbTATHI U CNIaTh BHIBOBL;

YMEHHUE Yy4acCTBOBATh B YUEOHO-UCCIIENOBATEIHCKON paboTe mo OuonIorumy,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOJWYHO  TPEACTABIATH TMOJYYCHHBIE  PE3yNbTaThl HAa  YYCHHYECKUX
KOH(DEpEeHITHSX;

YMEHUE OIICHUBATH ATUYECKUE ACHEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
obmacth  OWMONOTMM W MEAWIUHBI  (KIOHUPOBAHHWE, HCKYCCTBEHHOE



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

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oyaylel mpodeccuoHaabHON
IeSITeIBbHOCTH B oOmactm  OWOJNOTMH,  MCOUIMHEBI, OHOTEXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO034MCTBA, MUIEBON MPOMBINLICHHOCTH, YIIIyOIsaTh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBJIEHHbII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U NMpoAoKEHUE OUOJIOTHYECKOro 00pa3oBaHus
B OpTraHU3alMsIX CPEIHETO MPOPECCHOHATBLHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHble pe3ysbTaThl OCBOCHUSI y4eOHOTO mpenMera «buonorus» B
11 knacce nOKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOMU
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOALI U PEIICHUH JKOJOTHUYECKHUX
npoOJjieM YeJOoBEeUeCTBA, a TaKXKE B PEIICHUH BOMPOCOB PAIMOHAIBLHOTO
IPUPOJIOTIONIH30BaHMS, U B (OPMUPOBAHUM IIECHHOCTHOTO OTHOIICHHS K
npupo/ie, oOIIeCTBY, YEIOBEKY, O BKJIa/Je POCCUUCKUX U 3apYOeIKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OUOJIOTHUY;

yMEHUE BJIAJETh CUCTEMON OWOJOTUYECKUX 3HAHUH, KOTOpas BKIIOYAET
OTpeNieNIiCHUs] W TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKHUX
TEPMUHOB M TOHATUH (BUJ, dKOocHCTeMa, Ouocdepa), OMOJIOTHIECKUE TEOPUHU
(aBomrormonHass teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsl DBOJIIOLUH),
yuerusi (A. H. CemeproBa — 0 MmyTsAX M HampaBieHUsX 3Bojiroruu, B.M.
Bepnajackoro — o 6uocdepe), 3akonsl (reHeTHdeckoro paBHoBecus [[x. Xapau
u B. BaiinGepra, 3apogsimieBoro cxojactsa K. M. bapa), nmpaBuna (MUHUMyMa
1O. JIubuxa, 3K0I0ru4ecKoil MUpaMuIbl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MHUpa
PHK» V. I'mnbepra);

yMEHUE  BJaJeTh OCHOBHBIMH  METOJaMU  HAyYHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEAOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHMCaHMEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIOCO0aMU
BBISIBJICHUS U OLICHKU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHUE BBIJICTATh CYIIECTBEHHBIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
9KOCHUCTEM U Ouocdepsl, cTaOMIM3UPYIOIIEro, JABHKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIUX CHJI DBOJIOIUU Ha TeHO(POH]
HOIYJISIIUH, TPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpejie OOMTaHusl, YepeIOBaHuUs
HAIPABJIICHUM DBOJIOLMM, KPYTrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBA3M MEXKIY MPOLECCAMHU 3BOJIIOLNH,
JIBKYIIUMU CUJIAMU aHTPOTNIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIUYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX W OMOTHUYECKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSA3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOINOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEM MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY IS JIOKa3aTellbCcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKHX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA UYEJOBEUYECKHMX pac, HEOOXOJUMOCTH COXPaHCHHS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK yCJIOBHS COCYILIECTBOBAHUS MPUPOJIbI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATH IPUYUHHO-
CIIEJICTBEHHBIE CBS3M MEXAY HMCCIEAYEMBIMH OMOJIOTHMYECKUMU TMPOLIECCaMU U
SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3bI HAa OCHOBAaHUM IOJYYEHHBIX
pe3yIbTaTOB,;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTAaTh THUIOTE3bl, IMPOBEPATh HUX OKCIEPHUMEHTATHHBIMU
cpeacTBamu, (HOpMyIHUpys IENb UCCICIOBAaHUS, aHATM3UPOBAThH IMOIYYCHHBIC
pe3yIbTaThl U IeTaTh BHIBOBI;

yMEHUE y4acTBOBATh B YUEOHO-UCCIIEIOBATEILCKON paboTe 1o OUOIOTHH,
HKOJIOTUW ¥ MEIUIIMHE, TPOBOAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB,
nyOIMYHO  TPEJCTaBIATh MOJyYCHHBIE PE3yNbTaThl Ha  YYCHHUYECKUX
KOH(pEpeHIUsX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXOKICHUM IKU3HH,
YeloBeKa M YENOBEYECKMX pac, O NpPUYMHAX, TOCIEICTBUSX U CIocobax
Npe0TBpalleHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiei mpodeccnoHambpHON
ACSATENIPHOCTH B 00NMacTH OWOJNOTHH, JKOJOTHH, MPHPOIOTOIB30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3SICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIJIyOJNATh  TO3HaBaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccnun u
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsaX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHne KoaudecTBO yacoB
DJIeKTpOHHbIe (LN (PPOBbIE)
n/ pa3aeyioB U TeM KonrpouabHubie IIpakTH4eckue
Beero o0pa3oBaTe/ibHbIE Pecypchl
n nporpamMmbi padoTbI padoThI
1 buonorus kak Hayka 1
JKuBrle cucTEMEI U X
2 2 0.5
M3y4YeHUE
3 Buonorus kietku 2 0.5
XuMuueckas
4 10 1 1
OpraHu3aIus KIETKA
Ctpoenue 1 (pyHKIIUH
5 P by 8 2
KIETKHA
OOMEH BEIIECTB U
6 MpeBpaIieHue YHEPTUr 9 1
B KJIETKE
Hacnencrsenunas
7 nHpopManus U 9 0.5 0.5
peanu3anus e€ B KIETKE
JKU3HEHHBIN LUK
8 6 1
KJIIETKHA
CtpoeHue U (hyHKIIUHA
9 P by 17 1 15
OpraHU3MOB
10 Pasmuoxkenue u 8 15




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
W3MCHUUBOCTH
OpPTraHU3MOB
2| e erenmenmoen 10 1
13 3aKOHOMEPHOCTHU 6 L
W3MCHUHNBOCTH
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 1
buorexnonorus u
16 CUHTETHYECKas 4
onoorust
17 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3aporkJIeHUE U pa3BUTHE
ABOJIOIIMOHHBIX
MPEJICTaBJICHU B
ounosoruun

MukposBoronus u eé
pE3yJIbTaThI

14

MakposBosrorus u eé
PE3yJIbTATHI

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
Semie

15

1.5

[Ipoucxoxnenue
YyeJIOBEKA —
AHTPOIIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpraHU3MEHHBIX
CUCTEM C OKpY>Karoleu
cpenou

0.5

OpranusMsl 1 cpenia

1.5




YACOB I10 ITPOTPAMME

oOuTaHus
DKOJIOrusg BUIO

8 e 9 0.5
OIS
DKOJIOTHSA COOOIIECTB.

9 DKOJIOTHYECKHE 12 0.5
CHCTEMBI

10 buocdepa — rnodanbHas 6
JIKOCUCTEMA

11 YennoBek u 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
padoTbI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus:

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa U KaK 4aCTb
COBPEMEHHOTO OOITECTBA

JKusrlie cucTteMbl U UX
CBOMCTBA

YpoBHEBas opraHu3anus
KUBBIX CUCTEM

Hctopust oTKpBITHS U
W3YYECHHUSI KIETKH.
Knerounas Teopus

Meto bl MONEKYISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabota
«M3yueHnue MeTo10B
KJIETOYHOU OMONIOruu
(xpomatorpadus,
anekTpodopes,
middepeHnanbHoe
uentpudyruposanue, [1L[P)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepanbHbl€ BellecTBa
KJIETKHU, UX OMOJIOrn4ecKast
poib

Opranunueckue BeIiecTBa
KJIETKH — OCJIKH.
JlabopaTopHas pabora
«O0bHapyxeHue OEJIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin

0.5

CgoiicTBa, KIaccu@uKaIus u
byHKIIMHA OEITKOB

10

Opranuueckue BelecTBa
KJIETKH — yTJIEBOIBI

11

Opranuueckue BelecTBa
KIETKH — JIAMHAIBI

12

HykIJ1enHOBBIE KHCIIOTBI.
JIHK u PHK. JIabGopaTtopHas
pabora «MccrnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u ¢pyukiuu ATO.
Apyrue
HyKJeo3uaTpudochatsi
(HT®)




14

CexBenuponanue [IHK.
MeTo bl TCHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU. MeTO bl
CTPYKTYpHOU Onosiorun

15

O00011IEHME 3HAHUHT T10 TEME
"XMMHUECKHUI COCTaB
KIIETKH"

16

Turmel KIEeTOK.
[IpokapuoTnueckas KieTka

17

CrpoeHne 3yKapuoTHYECKOU
kieTku. [IpakTnaeckas
pabota «/3yueHue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomemMOpaHHbBIE
OpPTraHOUbI KICTKH.
[TpakTudeckas padoTa
«M3yueHune NBHKEHUS
LATOILIa3MEI B
PaCTHTEIbHBIX KICTKAX)

0.5

20

[ToxyaBTOHOMHEIE
OpraHOM/IbI KJICTKU:
MUTOXOHJPUH, MITACTUIBIL.
JIaGoparopHas paboTa

0.5




«HccnenoBanue 1maa3Moan3a
n Ac1jaa3Mojin3a B
PACTUTCIIBHBIX KJICTKAX»

21

HemeMOpaHHBIC OpraHOHIbI
KJIETKHA

22

Crpoenue u QyHKIMH s1ipa

23

CpaBHHTENbHAS
XapaKTePUCTHKA KIIETOK
sykapuort. JlabopaTopHas
pabota «3yueHnue cTpoeHust
KJIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

AcCUMUIIALISA U
JTUCCUMMIIALINS — JBE
CTOPOHBI META0OIU3MA.
Tumel 0OMeHa BEIEeCTB.
JlaGopaTopHas pabora
«3yueHne KaTaIMTUHYECKON
aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJiasbl)»

25

DOepMEeHTaTUBHBINA XapaKTep
peakLMil KJIETOYHOTO
MeTabonuzma.
JIaGoparopHas paboTa
«3yuyenune
(bepMeHTaTUBHOTO

0.5




pacUIeIUIEHUs IEPOKCUAA
BOJIOPOJIa B PACTUTEIbHBIX U
YKUBOTHBIX KJIETKAX»

26

Benku-akTuBaTOpHl U OEIKH-
UHTUOUTOPBI

27

ABTOTpOGHBIN TUIT OOMEHa
BELIECTB

28

dorocuntes

29

XemocuHnres. JlaboparopHas
pabota «CpaBHEHHE
nporeccoB (OTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbIE OpPTraHU3MBI.
Bunbr 6poxeHust.
JlabGopaTopHas pabora
«CpaBHeHHE MPOLIECCOB
OpO’KEHUS U JABIXaHUSD»

31

ABpOOHBIC OPTaHU3MBI.
Dranbl SHEPreTUIECKOTO
oOmeHa

32

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

33

Peakuuu MaTpu4HOIro
CHHTC3a




Tpanckpunuus —

34
MarpuyHslii cuate3 PHK
35 Tpaucusius u e€ Tarbl
KoaupoBanue aMMHOKHCIIOT.
36 Poins pubocom B OGuocunTE3e
Oenka
37 Opranusanus reioma y
MPOKAPHUOT U DYKAPHOT
MonekynspHble MEXaHU3MBI
38 SKCTPECCHH TEHOB Yy
AYKapHOT
Bupycbl — BHEKIIETOUHBIC
(hOpMBI KU3HU U
39 0o0JUTaTHBIC MTAPA3HTHI. 0.5
[TpakTrueckas padora
«Co3nanue Mozieny BUpyca»
Bupycurble 3a001eBaHus
40 YyeJIoBEKA, )KUBOTHEIX,
pacTeHui
Hanotexnonoruu B
41 0.5
OMOJIOTUH U METUIIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsliii cuate3 JJTHK
Xpomocomsl. JIabopatopHas
44 pabota «M3yuenue 0.5

XpOMOCOM Ha I'OTOBBIX




MHUKpOIpenapaTax»

45

JleneHue KJIeTKH — MHUTO3

46

Tunsl kietok. Kapuokunes u
nuTokuHe3. JlJabopaTopHas
pabora «Habmonenue
MHUTO3a B KJIETKaX KOHYHKA
KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

47

PCFYJ'IZIII/UI KHU3HECHHOI'O
OUKJIa KJICTOK

48

OpranusM Kak €IMHOE 11eJI0e

49

TxaHu pacTeHUN.
JlabGopaTopHas pabora
«3yueHne TkaHen
pacTeHui»

0.5

50

TkaHU KUBOTHBIX U
yenoBeka. JlabopaTopHas
pabota «/3yueHue TkaHeu
KUBOTHBIX»

0.5

51

Oprasbl. CHCTEMBI OPraHoOB.
JlaGopaTopHas pabora
«M3yuenue opraHoB
[[BETKOBOT'O PACTEHUS

0.5

52

Onopa TCJIa OpTraHN3MOB

53

Z[BI/I)KCHI/IC OpTraHu3MOB

54

ITutanue OpraHu3MoOB




IIuTanre n03BOHOYHBIX

55 KUBOTHBIX.
[InmeBapurensHas cucreMa
YeJI0BeKa

56 JlpIxaHue OpraHu3MoB

57 JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

58 Tpancnopt BemecTs y
OpPTraHUu3MOB
KpoBeHocHas cucrema

59 MMO3BOHOYHBIX JKHBOTHBIX H
9eJoBeKa

60 Brinenenue y oprannsmMon

61 3ammTa y OpraHu3MoB

62 NmmyHHas cuctema
YelioBeKa

63 Paznpaxxumocts u
PEryJsius y OpraHu3MoOB
I'yMmopanbHas perynsus u

64 SHJOKpPHHHAS CUCTEMA
KUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pa3zmMHOXkEHUE

67 Meiio3




68

I'amerorenes. O0pa3oBanue
Y Pa3BUTHE TOJIOBBIX KJICTOK.
JlabopaTtopHas paborta
«M3ydyenue crpoeHus
MOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»

0.5

69

NuauBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

70

3akyajKa OpraHoB U TKaHEH
M3 3apOJAbIIICBLIX JIUCTKOB

71

Poct Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabora
«BblIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

PazmHoXeHue u pa3BuTue
pactenuii. JlabopaTopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIINX
pacTeHui»

0.5

73

OO00011IeHE 110 TEME
"Ctpoenue u GyHKIUU
OpraHU3MOB.
WunuBunyansHOE pa3Butue "

74

I/ICTOpI/IH CTaHOBJICHUA U
Pa3BUTUA TCHCTUKHU KaK

0.5




HAayKH. OCHOBHEIE ITOHATUSI U
CHUMBOJIBI TCHCTHUKU.
JlabopaTtopHas paborta
«/Ipo3zoduna kak 00BEKT
TC€HCTUYCCKUX
HCCIICIOBAHUI»

75

3aKOHOMEPHOCTH
HaCJIeIOBaHUsI IPU3HAKOB.
Monorubpuanoe
CKpelllMBaHUE.
[IpakTrueckas padota
"N3yueHne pe3yiabTaToB
MOHOTHOPHTHOTO
CKpeniuBanus y apo3odubr"

0.5

76

[IuTonoruueckre OCHOBBI
MOHOTHOPHTHOTO
CKpEITUBaHUS

77

AHanuzupyroiiee
ckpemrBanue. HenomHoe
JOMUHUPOBAHUE

78

JuruOpuaHoe CKpeLIrBaHue.
[Tpaktuyeckas paboTa
«H3ydeHue pe3ynpTaTtoB
JAUTAOPHUHOTO CKPELIMBAHMUS
y Ipo30(QUIIBD»

0.5

79

LuTonornueckrue OCHOBEI
JUTUOPUTHOTO CKPEITUBAHUS




80

CLeluieHHOE HACIEIOBaHUE
MIPU3HAKOB

81

XpOMOCOMHAas1 TEOPUS
HACJIEICTBEHHOCTH

82

T'enetuka mona

83

T'eroTun Kak 1egocTHas
cucreMa

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHS PACTCHU,
YKUBOTHBIX U YEJIOBEKa

85

N3MeHYnBOCTh TPU3HAKOB.
Buner nzsMeHuuBOCTH

86

MomudukannonHas
U3MEHYNBOCTD

87

Bapuanuonsslii psa u
BapHallMOHHAS KPUBAs.
JlaGopaTopHas pabora
«HUccrnenoBanue
3aKOHOMEPHOCTEH
MOTU(UKAITHOHHON
n3MeHunBocTH. [locTpoeHue
BapHALMOHHOTO psijia U
BapHALMOHHOW KPUBOWY

0.5

88

T'enorunuyeckas
U3MEHYUBOCTb.
KomOunaTtuBHas




HU3MCHYUBOCTH

89

MyranuonHnas
M3MEHYHBOCTD.
[IpakTuyeckas padora
«MyTauuu y apo3oduiisl (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTHU
MYTAILMOHHOT'O MTPOLECCa.
OnureHeTnka u
SIUI'€HOMHKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas pabora
«CocTaBiieHHE U aHAIN3
POIOCIIOBHON

0.5

92

MeToasl MEIUITTHCKON
FeHETHUKHU. SHAUYEHHE
MEIULMHCKON M'eHETHKH B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHUX 3a001eBaHMi
yeJIoBeKa.

93

O0001IeHE 3HAHUN 110 TEME
""egeTuxa"

94

OCHOBHBIE IOHATHS
cenekiuu. JlaboparopHas
pabota «M3y4yeHue copToB

0.5




KYJbTYPHBIX PACTCHUU U
IIOPOJ AOMAITHUAX
KUBOTHBIX»

95

Mertopl CENeKIIMOHHON
pabotsl. JlabopaTopHas
pabota «3yuenue MeTo0B
CEJICKIIMU PaCTEHUIN

0.5

96

JlocTrkeHus CeNeKInuu
pacTeHUH U KUBOTHBIX.
[IpakTrueckas padota

«IIpuBuBKa pacTeHuiD»

97

CoxpaHeHue, U3y4eHHe U
UCIOJIb30BAHUE
TE€HETUYECKUX PECYPCOB

98

buortexHonorus kak Hayka U
OTpaciib MPOU3BO/ICTBA.
[IpakTnueckas pabota
«M3yueHnue o0ObEKTOB
OMOTEXHOIOT I

0.5

99

OCHOBHBIC HaITpaBJICHUA
CHUHTETHYECKON OHMOIOTHHU

100

XpOMOCOMHaH KU I'CHHasa
HHIXCHCPUS

101

MenunuHackue
OHMOTEXHOJIOTUH

102

I'ogopas IMPOMCIKYTOYHAA




aTTecTalus: TecToBas paboTa

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102

13.5




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus!

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

DBoronMoHHas Teopus Y.
JlapBuHa

JIBrKy1IMe CHUIIBI
SBOJIIOIAHT BUAOB 10 Y.

JapBuny

Bopr0a 3a cymecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOP

dopmupoBaHHe
CUHTETUYECKOU TEOPUH
HBOJIIOLIUU

OTansl BOIIOIHOHHOTO
Imponuecca: MUKPOIBOJIOLUA
1 MaKpO3BOJIFOLUA

0.5

[Monmynsauus —
3JIEMEHTapHas eMHUIIA
SBOJIIOIAU

3aKOH TeHEeTHYECKOT0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JIabopaTopHas

0.5




pabota «BrisiBneHnE
W3MEHYUBOCTH Y 0coOei
OJTHOT'O BHJIa»

OneMeHTapHbIE (HAKTOPHI
IBOJTIOLUH

Dddext ocHOBaTENS.
DddexT OyTHIIOUHOTO
TOPJIBITITKA

10

Murpauuu. U3onaumun
MTOIYJISILINI:
reorpaduueckas,
Ouoioruyeckas

11

EcrecTBennslit 0TOOpD —
HaIpaBJISIOMUA GaxTop
ABOJIOIHH

12

[TonoBoii oT6Op

13

[IpucnocoOi1eHHOCTh

OpraHu3MoOB KakK pE€3yJibTaT

MUKPOAIBOJIIOIHH.
JlaGopaTopHas pabora

«M3yuenue apomopho30B U

UaNOoaanTalun y
pacTEeHUN U KUBOTHBIX»

0.5

14

ITpumepsl
MPUCTIOCOOTICHUH Yy
OpraHU3MOB:

0.5




MOpP(OJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHE.
JlabopaTtopHas paborta
«IIpucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIIbHAs
11eTIECO00Pa3HOCTHY

15

Bun, ero kpurepun n
cTpykrtypa. JlaboparopHas
pabota «CpaBHEHHE BUOB
0 MOP(OTOTHUYECKOMY
KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak
pe3yJibTar
MHUKPO3BOJIIOIIUN

18

CBi13p MHUKPOSBOJJOIHUH U
SINICMHUOJIOIMH

19

Maxkpo3BOTIOLIHA.
IlaneoHTOIOrMYECKHE
METO/bl U3YUYEHHUS
SBOJIIOIHHU

20

buoreorpaduueckue
METO/Ibl U3yUEHUS




9BOJJIIOIIMH

21

OMOPHOIOTUIECKHE U
CPaBHHUTCIIbLHO-
MOp(]oToruIecKre METOIbI
HU3Y4YCHUS 3BOJIIOINU

22

MonekynsipHo-
FeHETUUECKHE,
OMOXMMHYECKHE U
MaTEeMaTHYECKHE METOIbI
W3YUYEHUS SBOJIOIUN

23

OO6111e 3aKOHOMEPHOCTH
HBOJTIOLIUHT

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
DBOJIOLUHU

0.5

25

Hayunble runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie

26

Jonay4Hsie
MIPEJICTaBICHUS O
3apOKJICHUH KU3HU

27

OCHOBHBIE 3TaIbl
HeOpFaHquCKOﬁ
9BOJIOIIMH

28

I'unotessl 3apOKACHUA
KHU3HH




29

Ucropus 3emiin u MeToAbI
€€ U3y4CHUs.
JlabopaTtopHas pabora
«M3y4yenue u onucanue
HCKOIIaEMbIX OCTAaTKOB
JPEBHUX OPTaHHU3MOB»

0.5

30

HaganbHbIe Tarmsl
OPraHU4YeCKOM ABOJIIOIUN

31

DBOJIOIUS DYKAPUOT

32

OCHOBHBIE ATaIbl
ABOJIIOLIMH PACTUTEIBHOTO
mupa. [Ipaktnueckas
paborta «M3yuenune
0COOEHHOCTEH CTpOeHUS
pacTeHui pa3HbIX
OTJIEIIOBY

0.5

33

OcHOBHBIE ATaIbI
HBOJIIOLIMU KUBOTHOT'O
Mupa

34

OBOIIOLUSA )KUBOTHBIX.
IIpakTnyeckas pabora
«M3yuenue ocobeHHoCTEH
CTPOCHMSI IO3BOHOYHBIX
KUBOTHBIX»

0.5

35

PasButue xu3Hu Ha 3emie
I10 5paM U nepuoaam




36

MaccoBble BBIMUPaHUS —
9KOJIOTMYECKUE KPU3UCHI
IIPOILJIOrO

37

CoBpeMeHHBIN
9KOJIOTUYECKUN KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOIIOTO

39

OCHOBHEBIE
CHCTEMATUYECKUE TPYIIIIBI
OpraHnu3MoB

0.5

40

AHTpONoOJIOTHs: — HayKa o
YEII0OBEKE

41

Pa3BuTune npencraBieHuii o
MIPOUCXOXKICHUHN YEIIOBEKA

42

Mecto yenoBeka B CUCTEME
OpPraHUYECKOTo MHpA.
JlaGopaTopHas pabora
«M3ydyeHune ocoOeHHOCTEH
CTPOCHHSI CKelleTa
YelioBeKa, CBA3AHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JIBroKy1ue cuibl
aHTpOIIOTEHE3a

44

CooTHolIeHHEe
OHMOJIOTMYECKUX U




COILIMANIBHBIX (PAKTOPOB B
aHTPOIIOreHE3e

OCHOBHBIE CTaINN

45
aHTPOIIOTEHE3a
46 [Taneoreneruka u
MaJIeOTEHOMHUKA
47 DBOJIOIUS COBPEMEHHOTO
9eJI0BeKa
Yenoseueckue pachl.
48 [IpakTrueckas padota
«3y4eHne 3K0NOrH4eCKUX 0.5
aZanTaui 4eI0BeKay
49 MexaucuunInHapHbIe 05
METO/1bl AaHTPOTIOJIOT U
50 3apoKICHUE U PA3BUTHE
9KOJIOTUH
MeTo/1b1 SKOJIOTHH.
JlaGopaTopHas pabora
51 «M3y4yeHne MeTo10B 0.5
9KOJIOTHYECKUX
UCCIIeIOBaHUIN»
59 3HaueHNe SKOJIOTHIECKUX
3HAHUM I YelloBeKa
53 Okosornyeckue pakTopbl
54 AbuoTtnueckue (HhakTophl. 0.5

CBeT KaK SKOJIOTHYCCKUI




¢daxrop. JlabopaTopHas
pabota «BrisiBneHuE
MIPUCTIOCOOICHMIA
OpraHru3MoOB K BJIMSHHIO
CBETa»

55

AOGuotnueckue hakTophbl.

Temmeparypa kax
9KOJIOTUYECKUH (aKTop.
JlabopaTopHas pabora
«BpIsBneHNE
MPUCIIOCOOTICHUH
OpPraHU3MOB K BIMSIHUIO
TEeMIIEpaTypbI»

0.5

56

AOGuoTtnieckue haKkTophbl.

BraxxHOCTB Kak
IKOJIOTUYECKUM (PaKTOp.
JlaGopaTopHas pabora
«AHaTOMHUYECKHE

0COOEHHOCTH pacTeHU U3

Pa3HbIX MECT 00UTaHUSI»

0.5

57

Cpenpl oOuTaHus
OpraHU3MOB

58

buonornueckue PUTMBI

59

XKuznennsie Gopmbl
OpraHU3MOB

60

buotnueckue hakTops




61

3HaueHne OMOTHUECKUX
B3aUMOJCUCTBHUI 111
CYIIIECTBOBAHMS
OpPTraHU3MOB B cpejie
oOuTaHuA

62

OKOJIOTUYECKUE
XapaKTePUCTHKHU
TOTTY IS

63

OcCHOBHBIE TTOKa3aTeIn
HOHYJ'ISIIII/II/IZ YHUCJICHHOCTD,
MJIOTHOCTh, BO3pACTHAS U
MOJIOBasi CTPYKTypa

64

OCHOBHBIC TTOKa3aTeIIN
TTOMYJISIIINH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKoJoru4eckasi CTpykrypa
MOMYJISUU

66

JluHamuKa MOMYJISALUUY U e€
perysus

67

Kpussie pocta
YUCIEHHOCTHU MOMYJISIIIH.
KpuBbie BbKUBaHUS

68

DKojoruveckas HAIa
Buja. JlabopatopHas
pabota «IIpucmnocobnenus

0.5




CEMsIH paCTEHUHN K
pacceneHuIon

Buna xkak cucrema

69 .
O IVAIE
3aKOHOMEPHOCTH

70 MTOBEJICHUS W MUTpAIUi 0.5
KUBOTHBIX

71 Coo01116CTBO OpraHu3MoB
— OHoILIeHO3

79 DKocucTeMa Kak OTKpbITas
cucTemMa
Kpyrosoport BemecTs u

73 MMOTOK PHEPTUH B
JKOCHCTEME

74 OcHOBHBIE TOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus coolriecTB —
CYKIIeCCUH
[IpupoaHbIe S5KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpE U
OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 DKOCUCTEMBI TyHJIP, JIECOB,

CTeNeH, IyCThIHb




79

AHTpOIIOreHHbIE
9KOCHCTEMBbI

80

YpOO3IKOCHUCTEMBI.
[IpakTuyeckas padora
«M3ydenue u onucanue
ypPOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMHUpPOBaHUS OCHOBHBIX
B3aUMOJICVCTBHIA
OpPTaHW3MOB B 3KOCHCTEMaX

82

MexaHn3MBI BO3JIEHCTBUS
3arpsI3HEHUI PAa3HBIX TUIIOB
Ha CyOOpPTaHM3MEHHOM,
OpraHU3MEHHOM,
MONYJISILITUOHHOM U
9KOCHUCTEMHOM YPOBHSX

0.5

83

buocdepa —
oOrierianeTapHas
00o0JI04Ka 3eMitn

84

VYyenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OMocQepsl

86

KpyroBopoTs! BeliecTs u
OMOreOXMMHUYECKHUE [IUKITBI

87

30HaJIBLHOCTH OHOChEPHI.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh Onocdepsl

89

DKOJOrM4ecKue KpU3HChl U
UX IPUYHHBI

90

Bo3aeiicTBrue yenoBeka Ha
ouochepy

91

AHTpONIOr€HHOE
BO3/ICHCTBUE HA
pacTUTEIbHBIN U
YKUBOTHBIN MU

92

OxpaHa npupoabl

93

OCHOBHBIE IPUHIUIIBI
YCTOMYHBOTO Pa3BUTHS
4eJI0BEYECTBA U IPUPO/IBI

94

PammmonanbHoe
MIPUPOJIOTIONE30BAHUE U
COXpaHEHHUe
0MO0JI0rNYECKOI0
pazHooOpa3zus 3emMin

0.5

95

O000111eH1E IO TEME
«MHUKpPO3BOJIIOIIHS U €€
pe3yabTaThl»

96

OO0o00I11IeHE 110 TEME
«MakposBomronus u e€
pE3yNbTATHI

97

O000111eHIE IO TEME




«ITpoucxoxaenue u
pa3BUTHE )XU3HU Ha 3emiie)

l'onoBas nmpomexxyTouHas
98 aTTecTalysa: TeCTOBas
pabota

O060011eHue 10 TEME
99 «IKOJIOTUS — HAyKa O

B3aMMOOTHOIICHHUAX
OpraHu3sMoB»

O600611eH1E IO TeEMe
100 | «Opraau3mel u cpena
oOuTaHUS»

O000111eH1E IO TEME
101 «IKOJIOTHSI BUIOB U
TIOIYJISILIHI

O600611eH1e IO TeMe
102 «buocdepa — rimobdanpHas
IKOCHUCTEMa)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

4.5

7.5







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. buonoruyeckue cuctemsl u mporieccel, 10 kiace/ Tepemor A.B.,
ITerpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OI]
MHEMO3UHA»

* buonorus. buonoruueckue cuctemsl u npoueccsl, 11 knace/ Tepemon A.B.,

[Terpocora P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OI]

MHEMO3H1NHA»

METOANYECKUE MATEPUAJIbBI IJIS1 YUUTEJIA

I baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpiioi
CIIPABOYHUK JIJISl IKOJIBHUKOB M MOCTyNaomux B By3sl. — M.: [Ipoda, 2011
2 bonrosa U. B. C6opnuk 3anay no OO111eit OM0I0Tuu JIJIs MOCTYHAOIINUX B
BY3bl. — M.: «Onukc 21Bex» «Mup u o6pazoBanue», 2012

3 Kosznosa T.A., Kyumenko B.C. buonorus B Tabnmimax 6-11 kmaccsl.
Cnpapounoe nocooue. — M.: JIpoda, 2010

4. Anacracosa JL.I1. O6mas 6uonorus. J{unaktudaeckue Matepuaibl. — M.:
BenTana-I'pad, 2010.- 240c.

5. Banoga T. B. COopHUK 3a/1aHM IO 00IIeH OMOJIOTHH: TTOCOOUE ISt
yJamuxcsi 001eodpas3onar.

yupexaenuii /T.B. Banona, I'. C. Kaimnosa, A.H.Msrkosa. — M.:

IIpoceemienue, 2012

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
www.bio.1september.ru - razera «buosnorus» - npuioxxeHue K «1 ceHTIOps»

WwWw.bio.nature.ru - HaygHbIe HOBOCTH OHOJIOTHH



www.edios.ru - Dioc - IeHTp JUCTAHIIHOHHOTO 00pa30BaHUs
www.km.ru/education - YueOnble MaTepuaibl u ciioBapu Ha caiite « Kupuit u
Medoauii» http://school-collection.edu.ru Exunas xomiekuus qudpoBbIx
00pa3zoBaTeIbHBIX

pecypcos. http://window.edu.ru/ EnuHoe okHO 10CTyIa K 00pa3oBaTeIbHBIM
pecypcam

http://www.priroda.ru — ITpupoa: HaIMOHAIBHBIN TTOPTAJL.
http://obi.img.ras.ru — basa 3nanuii 1o OMOJIOrMH YeI0BEKa. YUeOHHUK 110
MOJIEKYJIIPHOU

OuoIOrHHY YeoBeKa, OMOXUMHUH, (PU3NOJIOTHH, TEHHOM U OEIKOBON
HHXXCHEPHUH.

http://www.zoomax.ru — 300J10THsI: YeJIOBEK U JOMAIITHUE KUBOTHBIC.

http://www.fipi.ru — ®enepanbHblii HHCTUTYT MEAArOTMYSCKUX U3MEPEHUI
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