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MOSACHUTEJBbHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpenmety "buosnorus" (manee - Ouwomorus) Ha
YpOBHE cpeaHero oOmiero odOpa3zoBaHusi pazpaborana Ha ocHoBe demepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deaeparuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX TOJIOKEHHM (efepanbHOil paboydeil mporpaMMbl BOCITUTAHUS.

VYyeOunbiii npenmer «buonorus» yray06néuHoro ypoBHs uzyueHus (10-11
KJIACChI) SIBJISIETCSI OJHUM U3 KOMIIOHEHTOB IIpeAMeTHOM 00actTu «EcTecTBEHHO-
HayyHbele TnipeameTh». CornacHo mnonoxeHussMm PI'OC COO npoduiibHbIE
y4eOHBIC MPEIMEThI, M3yuyaeMble Ha YIUIyOJEHHOM ypOBHE, SBISIOTCS CIIOCOOOM
muddepeHnmany  00ydeHUsT Ha YPOBHE CpeaHEero oOIero oOpa3oBaHHs U
MpU3BaHbl 00ECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, CpeTHUM PO eCcCHOHATBHBIM U BHICHIUM 00pazoBaHueM. B To ke Bpems
KOKIBIN M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
MIPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanrueld oO0ydarolmuxcs W CTUMYJIUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OHMOJOTHEH,
MEJUIMHOM, 9KOJIOTHEH, ICUXO0JIOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosorus" maér mpencraBieHue o
Iea W 3ajadax u3ydeHus ydeOHoro mpeamera «buosnorus» Ha yriyOI€éHHOM
yYpOBHE, OIpeessieT 00s3aTeNbHOe (MHBAPUAHTHOE) IPEIMETHOE COIeP )KaHNE, €T
CTPYKTYpUPOBaHHME IO pa3ieliaM M TeMaM, paclpeelieHue 10 Kiaccam,
PEKOMEHJIyeT TMOCIE0BaTEIbHOCTh M3YyUEHUS Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEHl oOyuvaromuxcsi. B mporpamme mno Ouonoruu
peanu30BaH NPUHIUI MPEEMCTBEHHOCTH C HM3YYEHUEM OHOJIOTUM Ha YPOBHE
OCHOBHOrO  of0miero oOpa3oBaHusi, Oyiaromaps 4YeMy MpOCMaTpUBAETCS
HAlpaBJICHHOCTh HA  TMOCJEAYIOIMIEe pa3BUTHE  OMOJOTWYECKUX  3HAHUMH,
OPHMEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS], MPEICTABICHUNA O 3J0pOBOM 00pa3ze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyKaromel mnpupoaHoil cpene. B
nporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO MpeaMmeTa
«buonorusiy B peanmusaruu  TpedoBanuit PI'OC COO Kk 1UIAHHPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABATEIbHOU  JIEATEIHLHOCTH
OOy4Jaronuxcsi M0 OCBOCHHUIO COJIEpkKaHUS OHOJOTUYECKOro 0Opa3oBaHUSI Ha
YPOBHE CpPEIHET0 OOIIEro 00pa3oBaHMUS.

VYuebnsiii peamer «buosnorus» Ha ypoBHE cpeaHero oOiiero oOpa3oBaHHs
3aBeplIaeT OMOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJIE MW OpPUEHTHUPOBAaH Ha



paciiupeHre U yriyojieHue 3HaHWi 0O0ydJaromMXcsi O >KMBOW MNPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM U KJIETOYHOW OHOJOTHH, SMOpPUOJIOTMU U OWOJIOTUU Pa3BUTHS,
TeHETUKH, CEJIEKIUU, ONOTEXHOJIOTUHU, IBOJIOLIMOHHOTO YUEHHUS U HKOJIOTUH.

N3yuyenne yueOHoro mnpeamera «buosorus» Ha YIIyOJIEGHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYYAIOIIMXCS K TMOCIEAYIOIIEMY MOIYYEHHUIO
Ouonornuyeckoro  oOpa3oBaHMsi B By3aX W OpraHU3AIMIX  CPEIHETO
npogeccunoHanbHOro 00pasoBanusi. OCHOBY €ro Co/ep KaHUs COCTABIIAET CUCTEMA
OMONOTMYECKUX  3HAHWW, TMOJYYCHHBIX TP H3YYCHHH  OO0Yy4YaIOUUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/ieJIOB OMOJOTMM HAa YPOBHE OCHOBHOIO
obmero obpaszoBanus, B 10-11 kmaccax 3Tu 3HaHUS TOJY4YalOT pa3BUTHE. Tak,
pacmipeHsl U yriyOJaeHbl OWMOJIOTMUYECKHWE 3HAHUA O PACTCHHSIX, XUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTAX >KU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEACHMSI PUKIIAAHOIO U TIOUCKOBOIO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPBI JJI1 MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3moxkHa Takke MHTErpamus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOTYYECHHBIMU OOYYAIOLIUMUCS MPU H3YyUYECHUU
bu3MKHN, XUMUH, reorpaguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHOMYy mnpeamery "buonorusa" orpaxkaer
CUCTEMHO-YPOBHEBBI U 53BOJIOUMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE [T JKUBBIX
CHCTEM Pa3HOT0 YPOBHSI OpraHU3alliH, YBOJIOLMN OPraHMYECKOT0 MUpa Ha 3eMIie,
COXpaHEHHUs OMOJOrMYecKoro pasHooOpaszus IuiaHeTl. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJIOTMH, SMOpPUOJIOTUHA U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUHU, OMOTEXHOJOTMU U CUHTETHUYECKOH
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0yyaroumxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonmornu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHEe, OCHOBBI 9KOJIOTUH B YUeHHE 0 Onocdepe.

VYueOnbiii npeamer  «buonorus»  mpusBaH  00€CHEUUTb  OCBOCHHE
00y4aroImuMuUCs OMOTOTHYECKUX TEOPUI U 3aKOHOB, UACH, TPUHIIMIIOB U TIPABHII,
JIEKAIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IOMyJIsInH,
OMOLIEHO03a, SKOCUCTEMBI, O BBIIAIOIINUXCS HAYUHBIX IOCTHIKEHUSAX, COBPEMEHHBIX
UCCIIEIOBaHUX B OMOJIOTUY, IPUKJIAJAHBIX aClIEKTax OMOJIOrMYeCKUX 3HaHUM. [[is
pa3BUTHUA M TONJCP)KAHUS HMHTEpeca OOydaromuxcs K OWONOrHHM HapsAxy Co
3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOTO MaTeprasa B COACpKaHUH MPOTPaMMbI
1o OMOJIOTUU MPELYCMOTPEHO 3HAKOMCTBO C HUCTOpPUEN CTAHOBJIEHUS U Pa3BUTHUS
TOM WauM MHOW oOjacTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pPellICHUE BaXKHEUIINX OMOJIOTHYECKUX U HKOJIOTMYECKUX MPoOIIeM.



Lenb u3yuyenus yueobnoro npeamera «buonorus» Ha yriyOi€HHOM ypOBHE —
OBJIaZIcHHE  OOYYalOUMMHUCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHM3allMi >KUBBIX CHCTEM pa3HOr0 paHra M NpuoOpeTeHre yMEHUM
UCTIONIb30BaTh 3TU 3HaHUSA B (OPMUPOBAHMM MHTEpEca K OMpeAenEHHONU 00IacTH
po(EeCCHOHAIBHON JIEATENIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeACHUS JJI MPOIOKEHHS] OMOJIOTHYECKOT0 00pa3oBaHUsl.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrayOnEHHOM YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHME OO0YYaIOIIUMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUECKHUX TEOPHSIX, KOHIETIIHNIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO00pa3vM U OCOOCHHOCTSAX OWMOJOTHYECKUX CHUCTEM (KJIETKa,
OpTaHu3M, MOMYJISIHUS, BU, OMOTeo1eH03, Onocdepa); 0 BBIIAIONINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OO0yYaroluxcs ¢ METOAaMH MO3HAHUS >KUBOM MPUPOIbL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJEKYJISpHOM U
KJIETOYHOW OHOJOTUH, SMOPUONOTMM U OWOJOTMM pa3BUTUS, TEHETUKU U
CeNIeKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTUH, TMAaJCOHTOJIOTHH,
DKOJIOTMH);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
UCCIIeIOBaHM B JjabopaTtopun W B Tmpupone (HaOmomeHWe, HW3MEpEHUeE,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJiIcHUE OOYyYAIOIUMHUCA YMEHHUSMHU: CAMOCTOSITENILHO  HAXOIWTh,
aHAJIM3UPOBaTh U MCHOJIb30BaTh OMOJOIMYECKYIO HH(QOPMAIUIO; TOJIb30BaTHCS
OMOIOTMYECKONH TEPMUHOJIOTHEH M CHMBOJIMKOW, yCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUU M COLMATBbHO-3KOHOMHYECKMMHU U SKOJOTHYECKHUMHU
npo0JieMaMy 4YeJIOBEUECTBA; OIEHUBATH IOCIEICTBUS CBOCH NEATEIBHOCTH IO
OTHOILIEHUIO K OKpYXaroulell NpupogHOW cpene, COOCTBEHHOMY 370pOBBIO U
3I0POBBI0  OKPYXAlOUIMX JII0JAeW; OOOCHOBBIBaTH M COOJIOAATh  MeEphbl
npoduIakTuku WHGEKIUOHHBIX 3a00J€BaHMM, MpaBUia TOBEICHUS B MPUPOAE U
oOecrniedueHnss 0€30MaCHOCTH COOCTBEHHOM JKU3HEIEATEIBHOCTH B YpPE3BBIYANHBIX
CUTyalusiX TMPUPOAHOTO W TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE HAyUHbIE OTKPBITUS B 00JaCTU OUOJIOTUY;

pa3BUTHE y 00YYarOIIMXCS UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSMHA U COBPEMEHHBIMU
UCCIICIOBAHUSIMUA B OHMOJIOTMH, pelIaeMbIMH €10 MpoOsieMaMu, METO0JIOTHEeH
OMOJIOrMYECKOro UCCIIEIOBaHMUS, POBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCIIEIOBaHUM, pelIeHns: OMOJOTHYECKUX 3a]1a4, MOAECIUPOBAHUS OMOJIOTHYECKUX
O0OBEKTOB U MPOIIECCOB;



BOCIHUTAHUE y 00YYaIOUINXCS IEHHOCTHOTO OTHOILIECHUS K KUBOM MPUPOJIE B
LIEJIOM U K OTJEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHHE SKOJIOTMUECKOH,
TeHETUYECKON TPaMOTHOCTH, OOILIEH KyJbTypbl TMOBEACHUS B TMPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHue  OOyYaroMMMHKCS  KOMIIETEHTHOCTH B pallOHaJIbHOM
IPUPOJIONONIB30BaHUN (COOIOICHUE MpaBWJl TOBEACHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMocdepbl), COXpaHEHUHU COOCTBEHHOTO 37I0POBbS U 3710POBbSI
OKpYyXXarolmux Jojaer  (coOmoaeHuss Mep nOpoPuiakTukd — 3a00JIeBaHUM,
oOecrieyeHne O€30MacHOCTH KU3HEAESTEIbHOCTH B YPE3BbIYAWHBIX CUTYaIUsAX
OPUPOJHOTO M  TEXHOIEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMONOrMYeCKUX 3HaHUW U YMEHUH B TIOBCEITHEBHOM JKU3HH;

CO3/laHM€  YCIOBHM  JUIsl  OCO3HAaHHOrO  BbIOOpa  OOydYarOIIUMHUCA
WHUBUTy AIbHOU oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
nocJjieIyomemMy mnpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUM C
VHAMBUAYaIbHBIMU UHTEPECAMU U MOTPEOHOCTIMH PETHOHA.

OO0111ee YncI0 YacoB, OTBEICHHBIX HA U3yUeHUE OMOJIOTHH Ha YyIiIyOJIeHHOM
YpOBHE cpeqiHero obiero oopasoBanus, coctaisieT 204 vaca: B 10 ximacce — 102
yaca (3 yaca B Heeno), B 11 kinacce — 102 gaca (3 yaca B HEICIIO).

OT60p OpraHu3aluoOHHBIX (OPM, METOJOB U CPEACTB OOy4EeHHs] OUOJIOTUU
OCYIIECTBIISICTCS ¢ y4€TOM CIEnu(UKH €ro COoAEp>KaHus M HAIMpPaBICHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOro 00pa3oBaHWs B  OpraHU3alUsAX CpPEIHEro
PO eCcCUOHATILHOTO U BBICHIETO 00pa30BaHMUS.

OO0s13aTeNIbHBIM YCIOBHEM ITPU 00YUYEHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SBJISICTCSI TPOBEJCHUE JIA0OPATOPHBIX M MpakThueckux pador. Taxxe yuactue
O0y4aromuxcsi B BBIMOJHEHUH MPOEKTHBIX U Y4eOHO-HCCIEA0BATEIbCKUX PaboT,
TEMaTHUKa KOTOPBIX OMNPENENIeTCd Y4YUTEJIeM Ha OCHOBE HUMEIOIINXCS
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.



COAEPKXAHUE OBYYEHUA
10 KUIACC

Conep:xaHue MPOrpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHOM utoropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHast OUOJI0OTHS — KOMIUIEKCHasl Hayka. KpaTkast uCTOpusi pa3BUTHSA
Ovonoruu.  buonormyeckne HAyKd M HU3y4yaeMble  HMH  MPOOJIEMBI.
dyHaaMeHTallbHbIe, NPUKIAIHBIE M TOUCKOBBIE HAy4HbIE HCCIEIOBAaHUS B
OMoJIOTuH.

3HayeHue OMOJIOTHU B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. [Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HadyeHUe OUOIOTUU B
MPAaKTUYECKOM JICSITEILHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIEHHOCTH, OXPaHE TPUPO/IBI.

JdeMoHcTpanmuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapuH,
V. T'apgen, I'. Mennens, B. U. Bepuanckuit, U. I1. [1asnos, 1. 1. Meunukos, H.
. Baswiios, H. B. Tumodees-Pecosckutii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJIOTHH C JAPYTUMU Haykammy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHUE

JKuBple cucTteMbl Kak mpenMeT u3zydeHus: Owonornu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTD,
CIO0XKHOCTh M YIOPSJAOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPraHU3allusl,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alnv >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJICTOYHBIMH,
TKAHEBBIM, OPTraHU3MEHHBIMN, MOMYJIALIMOHHO-BUIO0BOH, AKOCUCTEMHBIN
(buoreonenoTnyeckmii), Owmochepusiii. Ilporecchl, TpouCXOmAIIe B KUBBIX
cucremax. OCHOBHBbIE MpH3HAKK KWBOro. JKu3Hb Kak (opMa CyIIECTBOBaHUS
Matepuu. Hayku, nzydaromniye >KuBble CHCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.

W3yuenne >XMBBIX CHUCTEM. MeToasl Omosiormdeckoil Hayku. HaOmromenue,
U3MEpEHUE, IKCIIEPUMEHT, CUCTeMaTr3alus, Metaanainus. [lonsTue o 3aBucuMon u
HE3aBUCUMOU TiepemMeHHOW. IlnaHupoBanue »skcnepumenta. IlocTtaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsitue BBIOOPKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosormueckux gaHHbIX. OIlEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pesyibratoB. [IpuuuMHBl UCKaKEHUS PE3YyJIbTATOB »HKcnepuMmeHTa. I[lonsaTue
CTaTUCTHYECKOTO TECTa.

JdeMoHncTpaumuu



Tabmupt u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHoOB 4YeJOBEYECKOro opranusmay, «buoreoineHos», «buochepa», «Metobl
W3YUYCHHS )KUBOU ITPUPOJBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHUE  1Jisi  TIPOBEICHUS
HaOJI0/IEHUH, U3MEPEHUI, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE pPAa3IMYHBIX METOIOB IIPH
W3YUYCHHH )KUBBIX CUCTEM.

Tema 3. buosiorusi KJIeTKH

Krmerka — cTpykTypHO-QYHKIIMOHANBHAS e€AWHUIIA JKuWBOro. Kcropus
oTkpbITHs KieTku. Pabotel P. 'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Ilnetinen, P. BupxoB). OCHOBHbIE TOJIOKEHUS COBPEMEHHON KIJIETOYHOU
TEOPUHU.

Mertoapl  MOJIGKYJISDHOM H  KJIETOYHOM  OWOJIOTHH:  MHUKPOCKOIHS,
xpomatorpadusi, 31eKTpoPope3, METOJ MEUYEHBIX aToMoB, auddepeHIaTbHOe
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurxcuposanuvix
K1emoK. DNEKTpOHHasi MUKpockonusi. Kongokanvuas muxkpockonus. BumanvHoe
(npudicuznenHoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneligen, P. Bupxos, K. M.
bap.

Tabmunpl U cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOID,
«HMcTopus pa3BUTHS METOJIOB MUKPOCKOITAM.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKPOMpENapaTrbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue MeETONOB KIETOYHONW OHMOJIOTUU
(xpomartorpadusi, aaexkrpodopes, auddepeHmaIbHoe EHTPUPYTUPOBAHUE,
ITLIP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m e€ ponb Kak pacTBOpUTENsS, pPeareHTa, y4acTHe B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyssinuu. MuHepaabHble BEIIECTBA KJIETKU, MX OHOJIOrHYecKas
posb. Posib KATHOHOB ¥ AHMOHOB B KIIETKE.

Oprannueckre BenlecTBa KIETKU. buomormueckue mnoaumepsl. benku.
AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeIK0oBOM MosieKyJbl. [TepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTudyHas, 4YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa ©OenkoB. Kiaccupukauus  Oenkos.
buonornueckue pyHkimu 6enkoB. [lpuonoi.



YrneBoasl. MoHOCaxapubl, IUCaXapUibl, OJIMTOCAXAPUAbI U MOJTUCAXAPUIBI.
OO0mmit T1U1aH CTPOCHHMS U (PUBUKO-XUMUYECKHE CBOICTBA  YIJIEBOJIOB.
buonornueckue QPyHKIIUN yTIeBOIOB.

Jlununpl. I'uppodunbHO-ruapodoOHbIe cBOMcTBA. Kitaccudukanus Tunumaos.
Tpurnuuepuabl, QocPoaunuabl, BOCKH, CTepoHIbl. buonorudeckue QyHKUIUN
munuaoB. OOIMe CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TeKy4eCThb, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. [JHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JIHK — nBoitHas ciupanb. MectoHaxoxaeHue u ouonornueckue ynknun JJHK.
Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenue monekyibel AT®. Makpospruueckue cBsizu B moiiekyyne ATO.
buonornueckue pynkiuu AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX (DYHKIIUH B
kietrke. [lpyeue wykneozuompughocchamor (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpaHcKpunmoMuKku, NpoOmeoMuKuU.

CtpykTypHass OuoJyiorusi: OMOXUMHUYECKHEe W OMO(H3NYECKHe HCCIEAOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYphl OuoMonekyn. Mooeruposarnue
CMPYKMypbl U QYHKYULi OUOMOJIEKYN U UX KoMniekcos. KomnvromepHuiti ousatin u
OpeanHuyecKull Cunme3s OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpauuu

[Toptpersr: JI. [Tomunr, /x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuh,
@. Canrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEKHBOU
npupoze», «Pacrpeaenenne XuMUYECKUX AJIEMEHTOB B )KUBOU MPUPOIE».

Tabmuubl 1 cxeMmbl: «llepuoamdeckas TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJEKyJbl BOIb», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb, «CTpoeHHUE MOJIEKYII
yriieBoaoBy», «CTpoeHne MoJeKyd JUnuaoBy», «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenue Mosekyibl ATOy.

OO0opymoBaHue: XUMHUYECKas TIOCYya M 000pyIOBaHUE.

JlabopaTtopHnasi padota «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX
peakuuin.

JlabopaTtopnass  padora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne U GpyHKIUN KICTKH

Tumbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUs KIETKH.



CrtpoeHne mpokapuoTHIecKoi kieTku. Kiterounasi cteHka OakTepuit U apxen.
OcoOeHHOCTH CTpPOEHUs TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenue U (GYyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatnueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIM
(mupdy3ust, obneru€éHHass Auddy3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts wmeMmOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHJAOLMTO3: MUHOUUTO3, (aronuto3. Jk3ouuto3. Kierounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU pacTeHUM, rpuOoB.

[uromnaszma. [{uro3omns. [{utockenet. JIBuxenue nurtomiazMel. OpraHou bl
kiaeTkd. OpHoMeMOpaHHbIE OpPraHOWUIBl KIETKU: JHAOIIa3MaTHYecKas CeTb
(BIIC), anmapar ['onbxku, JTU30COMBI, UX CTpoeHUE M (PYHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJIOB KJETKH. CTpOoeHuEe TpaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyspHBIA)  3HIOIUIA3MATHUYECKUN
peruxynym. CekperopHas pynkuus anmnapara ['onsmku. Moougukayus b6enxos 6
annapame ['onvoocu. Copmuposxka oOenxoe 6 annapame [ onv0xcu. TpaHcnopT
BEIIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KIETKM:  MHUTOXOHJIPUM,  IUIACTHJBI.
IIpoucxooacoenue mumoxonopuii u naacmuo. Cumouoecenes (K.C. Mepeoickosckui,
JI. Mapeynuc). Ctpoerre u (yHKIMM MHUTOXOHApUM M 1mactuj. llepBuunsble,
BTOPUYHBIE U  CIIOKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XI0pomiIacTbl, XpOMOILUIACTHI, JISUKOIIACTHI BBICIIUX PACTCHUM.

HemeMm6pannbie opranounsl kinetku CtpoeHne u (QyHKIUM HeMeMOpaHHBIX
OpraHOHJIOB KJIETKH. Pu6ocompbi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoghuramenmol. MBIIIEUHbIE  KIETKU.
AKxmuHo8ble KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KierouHsrii
neHtp. CTpoeHMe W JBWKEHHE JKTYTUKOB M PECHUYEK. MHUKpPOTpyOOUKH
nuToruiasmel. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Mmuxkpompyboukamu. MomopHvle benxu.

SAnpo. Obonouka a1pa, XpoMaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuun. SnepHsid O0enKOBBIA MaTpukc. IIpocTpaHCTBEHHOE pPacoIOKEHUE
XpoMocoM B uHTepha3sHOM siape. Idyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuxa s0epHou o060n0uku 6 mumose. Aoepmbiil
MpPaucnopm.

Kierounsle BkitoueHHs. CpaBHUTENbHAS XAPAKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTenbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu



[Toprpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENIIbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUMNY», «Anpo», « CTpOEHUE TPOKAPUOTUUECKOU KIETKID.

OO0opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEeNapaThl 0aKTepHaTbHBIX KIETOK.

JlabopatopHasi padora «l3yueHue CTpPOEHHMS KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTueckasi padora «l/3yueHre CBONCTB KJIECTOUHOU MEMOPaHBD.

JlabopaTtopnasi padora «lccnenoBaHue IIa3mMoiM3a W JAEIUIa3MOJv3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass  padora  «l3yyeHue  ABMKEHUS  LUTOILIA3MbI B
PACTUTENIBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB U MPEBPAlllCHUE JHEPTUM B KJIETKe

AcCUMUIISIIIMS U TUCCUMUIIALIUAA — JIB€ CTOPOHBI MeTabonmu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBIA W TEeTepOTPOdHBIN. YUacTue KUCIOpoja B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecredeHne KIeTku: mpeBpamieHue ATO B
OOMeHHbIX Tpoleccax. DepMEeHTATUBHBIA XapakTep peakuuid KIETOYHOTO
Merabonu3ma. DepMEHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otanuus (HepMEHTOB OT HEOPraHMYECKUX KaTaum3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEepMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIl CHUHTE3 OPraHMYECKUX BEIIECTB B KieTke. POTOCHHTES.
AHokcueenHblli U oKcueeHHbld omocunmes y baxkmeputi. Ceemocobuparoujue
nueMeHmbl U NUSMEHMbL PEaKYUOHHO20 yeHmpa. Polib XJI0pOIUIACTOB B MPOLIECCE
dotocunrteza. CBetoBast u TeMHOBas Ga3bl. @Pomoovixanue, C 3, C,. u CAM-muno
gdomocunmesa. 1lpoyKTUBHOCTh (hOTOCHHTE3a. BiusiHMEe pa3inuuHbIX (aKTOPOB
Ha CKOpPOCTh (poToCcHHTE3a. 3HaUECHUE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpuuImpyomue OaKTepuH, XKele300aKTepun, cepoOaKTephH, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHHTE3A.

AHaspobHble OpraHu3mbl. Buabl Opokenus. IIponykTel OpokeHHMsI U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTETN OOJIC3HEH.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TaN. I THKOIN3 — OECKUCIOPOIHOE PACIISIITICHUE TIIFOKO3HI.

buonornyeckoe oOKucIeHUE, WIN KIETOYHOE JbIXaHue. POk MUTOXOHAPUN B
nporueccax ouonoruueckoro okuciaeHus. Luknnueckue peakiuu. OKUCIUTENbHOE
dbocopmnupoBanue. Iuepeus membpannoco epaouenma npomouos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. [lpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctiou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwsrapar, [I. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHHTE3Y, « DHEPrEeTHICCKHN 00MeH», «brnocuHTe3
oenka», «CtpoeHue GpepMeHTa», « XEMOCHUHTESY.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYJOBaHUE MJisi MPUTOTOBICHUS
ITOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTropnass  pabdora «l3yyeHne  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WIIA KaTalas3bl)y.

Jlabopatopnasi pabGora «/3ydyenne (HEepMEHTATUBHOTO PACIICTIICHUS
MEPOKCHU/IA BOJOPO/IA B PACTUTEINBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTopnasi padora «CpaBHeHue 1iporieccoB  (oTocuHTE3a U
XEMOCHUHTE3a».

JlabopaTtopHnasi padota «CpaBHEHHE TIPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencreenHass uHGopManus U peaju3anus eé B KIeTKe

Peakuun matpuunoro cuntesa. [I[pUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIMUAX
MaTpUYHOIO CUHTe3a. Peanu3zanus HacneacTBEeHHON nHbopMaiu. [ eneTnyeckuii
KOJ, €ro cBoucTBa. TpaHckpunuus — Marpuudbil cunTe3 PHK. IlpuHnmmnen
TPAHCKPUIILIMN: KOMIJIEMEHTAPHOCTh, AHTUIAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunsix PHK 6 aykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sramnel. Yuactue TpancnopTHbix PHK B GuocunTrese 6ernka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amumHokucior. Ponb pubocoMm B
OounocuHTe3e OernKa.

Coepemennvie npeocmasnenus o cmpoeHuu 2enos. Opranuzauus T€HOMa y
MPOKAapUOT M 3YKapuoT. Perynsuus akTUBHOCTM T€HOB Yy MPOKApUOT. ['mmore3a
onepoHa (d. Kako0, XK. Mano). Monekyraprvie mexanuzmol SKCnpeccuu 2eH08 )
aykapuom. Ponb xpomamuna 6 pecynayuu pabomul 2eHos. Perymnsiys 0OMEHHBIX
IIPOLIECCOB B KieTke. KneTounslii romeocTas.

Bupycer — HekieTounbie (OPMBI KU3HHA U 00JUTaTHBIC Mapa3uThl. CTpoeHUE
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpUODAroB. Ku3HeHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, Unmezpasa.

BupycHbie 3a0oneBaHus 4enoBeka, KUBOTHbIX, pacteHuil. CIIN/, COVID-
19, conmanbHbie U MEAUITUHCKHUE POOIIEMBI.

buoungpopmamura: unmeepayus u ananuz ooavuiux maccueos («bigdata»)
CMPYKMYpHuIX OuoI02u4eckux 0anusix. Hanomexnonoeuu 6 buonocuu u meouyune.
LIpoepammupyemvie pynkyuu 6eaxos. Cnocodvl 0ocmasku ieKapcma.



JdeMoHcTpauuu

[Toptpersr: H. K. Konsuos, /1. 1. IBanoBCkHiA.

Tabmupr u cxembl: «buocunres 6enkay, «['eHernueckuit xKoa», «Bupycbm,
«bakTepuodarmy.

IIpakTuueckasi padora «Co3ganue MOJEIN BUPYCay.

Tema 8. ’)Ku3HeHHBbIH IUKJ KJIETKH

Knerounsli mukn, ero mnepuoiasl u perymsinus. HMutepdaza m muros.
OcobeHHOCTH TIpOIIeCCOB, MpoTeKkawiux B uHTepdaze. [loaroroBka KiIETKH K
nenenuto.  [IpecunrteTrndyeckuit  (MMOCTMUTOTHYECKWM),  CHUHTETHYECKUH U
MOCTCUHTETUYECKUM (MPEMUTOTHUYECKUM ) TEPUO bl HHTEP(A3HI.

Marpuunbsii cunare3 JHK — permmkanus. [Ipunnunsr penmumkanun JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUMIOMAHBIM W
rarionHbIl  HaOopbl XpoMocoM. ['oMonornunsie  Xpomocombl. [losoBbie
XPOMOCOMBL.

Jenenne kimetkn — MuTo3. CTaguud MHTO3a M IPOUCXOASAIIME B HHX

npoueccbl. Tunbl MuTO3a. KaprokuHe3 M LMTOKMHE3. buonornueckoe 3HauyeHHE
MHUTO3a.

Perynsitiust MUTOTHYECKOTO LMKIA KIeTKU. [IporpamMmmupyemasi kierodHas
rudens — anomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHANIbHAsE TeHOMUKA. Mexanuszmvl
npoaugepayuu, ouggepenyuposku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuuecxkue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu

Tabmuubl w1 cxembl: «KW3HEHHBIM WK KIETKW», «Mutos», «CTtpoeHue
xpomocomy, «Permukarusa JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpoTipenapaThl: «MUTO3 B KileTKax
KOpEIIKa JIyKay.

JlabopaTopnass  pabora  «/3yyeHue  XpOMOCOM  Ha  TOTOBBIX
MUKponpenapaTax.

JlabopaTtopnasi padota «HaGntoneHne MuTo3a B KJIETKaX KOHUKMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOTIPETapaTax).

Tema 9. CTpoeHue u pyHKIIMM OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCcOOCHHOCTH ~ CTPOGHUS U IKU3BHENEITEIbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIECTOYHBbIC TPHOBbI, OJHOKJIECTOUYHbIE
BOJIOPOCIIH, APYyTre NPOTUCThI. KOTOHMaIbHBIE OpTraHU3MBI.



B3anmocBsA3p 4YacTeld MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cUCTEMBI OpraHoB. Opranu3M Kak eauHoe 1einoe. ['omeocras.

Tkanu pacrenudl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHas,
MOKPOBHAs, MPOBOASAIIAS, OCHOBHas, MexaHuWyeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKLMIA U pacnoyioKEHUsI TKAHEW B OpraHax pacTeHUH.

TKaHU XKMBOTHBIX M 4YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: JSIUTEIMAIbHAS,
COCMHUTENbHAs, MbIllleyHasi, HepBHass. OcoOEHHOCTH CTpOEHMs, (PYHKIUN U
pacCIONOKEHUS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuid. OpraHel u
CUCTEMBI OPTaHOB )KMBOTHBIX U 4eJIOBEKa. DYHKIIMM OPTraHOB U CHCTEM OPTraHOB.

Onopa tena opranusmoB. Kapkac pacreHuil. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHbIX. HapyXHbIli M BHYTpeHHHI ckeneT. CTpoeHue H
THUIIBI COEUHEHHS KOCTEM.

JIBr>keHue  OpraHm3MoB.  JI[BM>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, peCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUU:
TPONU3MBl M HACTUM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlIeYHast cucteMa. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranue opranu3smoB. llornomeHne BOAbI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [IuTaHue XKUBOTHBIX. BHYTpHUIIONOCTHOE U
BHYTPHUKJIETOUYHOE MNHuIleBapeHue. [IluTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUILIEBAPUTENBHOTO TpakTa. llumeBapurensHbie keneswl. lIumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [Ipixanue pacteHuid. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxkHoe ApixaHue. JpIxaTenbHas MOBEPXHOCTb.
XKabeproe u n€rounoe apixanue. J{prxanve mo3BOHOYHBIX KUBOTHBIX M Y€IOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUSI JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy ITUL U
Mmilekonuraromux. Perynsauus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. [PaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcriopT BemiecTB y KUBOTHBIX. KpoOBeHOCHass cucrema M €€ Oprassbl.
KpoBeHocHasi cucremMa TIO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm KpoBooOpalieHus. ODBOJIOLUOHHBIE
YCII0)KHEHHUS CTPOEHUSI KPOBEHOCHOM CHCTEMBI TIO3BOHOUYHBIX KUBOTHBIX. PaboTa
cep/ila v €€ peryisaius.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
*KUBOTHBIX. CokparurenbHble Bakyodau. Oprassl BblaeneHus. QPuibTpanus,
CeKpelHst U 00paTHOE BCaChIBaHUE KaK MEXaHU3Mbl paOOThl OPraHOB BbIACICHUSI.
CBs13b MOJIOCTH TEJa C KPOBEHOCHOM M BBIIEIIUTEIBHOM cucTeMaMu. Beiienenne y



MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. CtpoeHune u (QPyHKIHMOHHUPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuil M UHUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
KyTtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3alIUThl. OUTOHITUIBI.

3amyra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amuTa opraHuzMa ot Oone3Heidl. IMMyHHas cucrema uenoBeka. KieTouHslid u
TYMOpaibHbIi UMMYHUTET. Bpoxa€HHBIN M NpPUOOPETEHHBIN crenuPpUIeCcKuid
UMMYHHUTET. Teopus KiIoHalbHO-ceslekTuBHOro ummyHurera (II. DOpnux, ©. M.
bepuer, C. Tonerasa). BocranurenbHble OTBEThI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Paznpaxumocts W perynsauuss y  OpraHusmoB. Pasmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpaxuMocTe W peryisimus y
pacTteHui. PocToBbIe BelllecTBa U UX 3HAYEHHUE.

HepBnas cucrema u pedrnexropHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOIO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrexc u
pednekropHas ayra. beycinoBHbIe U YCIOBHBIE PEDIIEKCHI.

['ymopanbHast perynsiuyds U SHAOKPHUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHIOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3anmocBsi3p HEpBHOW UM SHAOKPUHHOM cucTteM. [unoramamo-runodusapHas
CUCTEMA.

JdeMmoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmupt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LIBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMmbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue crelus,
«CTpoeHue JNUCTOBOM MIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEIeT 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpIxarenbHas
CHUCTEMa, «HepBHas  cucremay, «Koxay, «MpllIeuHasT  CHCTEMay,
«BpiienuTenbHas cUCTEMa», «OHIOKpUHHAsA cucTeMay, «CTpOeHWEe MBILILBDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  mUTaHUS  PacTCHUID,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THAPB,
«Ctpoenue mnnaHapun», «BHyTpeHHee CTpoeHue HOKAEBOTO 4epBs», «HepBHad
cucrema pbio», «HepBHas cucrema gjsarymkum», «HepBHas  cucrema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MmilekonuTaromux», «HepBHas cucrema yenoBeka», «Pediexcy.



ObopynoBaHHe: CBETOBOW MHKPOCKOI, MUKpPOIpEnapaTbl OJHOKJIETOUHBIX
OpraHu3MOB, MUKpOIpENnaparbl TKAHEH, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, WTJIOKOXKHX, YKUBBIE DK3EMIUISIPHl KOMHATHBIX PACTCHHM, TepOapuu
pacTeHMil pas3HbIX OTAECJIOB, BIAXHBIE INpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUU OECIO3BOHOYHBIX >KUBOTHBIX, CKEJET YEJIOBEKa,
000pyI0BaHUE JJI IEMOHCTPAIIMN TTOYBEHHOT'O U BO3IYIITHOTO MUTAHUSI PACTCHHUIA,
pacieruieHus Kpaxmaia u 0eJIKoB 1oJ1 AecTBreM (pepMeHTOB, 000pyJ0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHNU3Ma
JbIXATENbHBIX JIBUKEHUN, MOJEIHN TOJOBHOI'O MO3Ta PAa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TkaHElH pacTEHUI.

JlabopaTopHas padora «/3yueHue TkaHeH KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHue opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3dmHoO:KeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHu3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U
nojoBoe. Buasl  Oecrnosoro  pasMHOXKEHHs:  [OYKOBaHHE, CHOPYJISALuS,
¢dbparmeHTaIys, KIOHUPOBAaHUE.

[TonoBoe pasmuoxenue. [lonmoBbie kieTku, win rametsl. Meio3. Craguu
Mmeiio3a. [losenenue xpomocoMm B merose. Kpoccunrosep. bruogornyeckuii CMbICI
Melo3a W TOJOBOrO Iporecca. Meilo3 M €ro MecTo B JKA3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponapieBoe pazButue. I'ameTorenes y :)kuBOTHBIX. [10J10BBIE XKeEnE3blI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

Omiog0TBOpeHHE U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocOOBI
OILTOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorexes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenes — 00Ha u3 2nasHvlx nPobdIemM IMOPUOTIO2UL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobmenne. Tumbr  apoGreHus.
Hemepmunuposannoe u HedepmuHuposannoe Opobaenue. bracmyna, munwvi
onacmyn. OCoOCHHOCTH NPOOJSCHUS MIICKOMUTAIOMNUX. 3apOJIBIIICBIC JTUCTKU
(racTpyJssanust). 3aKiagKa OpraHOB U TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE 4YacTell pa3BUBAIONICTOCS 3apojbliia (SMOpPHOHANIbHAS HWHIYKIIKSA).
3aknajka IUIaHAa CTPOEHMSI JKMBOTHOIO KAaK  PE3yJIbTaT HEPapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BiusiHue Ha 5MOpPHOHANIBHOE pa3BUTUE PaA3IUYHBIX
(bakTOpOB OKpYXkaroUIlei cpeabl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHbIl Tepuoa. [lpsmoe u
HenpsMoe pasBuThe. Pa3zButue ¢ MeraMoppo3oM Yy OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HA4Y€HHE MNPSIMOrO0 M HENpPsIMOTo



pa3BUTHS, UX PACHPOCTPAHEHUE B Mpupone. Tulbl pocTa KUBOTHBIX. DAKTOPHI
pEryJiliiy POCTa )KUBOTHBIX U ueioBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS

y )KMBOTHBIX U yesoBeka. [lepnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOrHYECKHE TPOIIECCHI.

Pa3smHoxxenre u pasutrue pacteHuid. ['amerodur u cnopodput. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue cmop B Ipoiecce Menosa.
['ametorenes y pacteHuid. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHO€E OIJI0I0TBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBI PETYIISLUA OHTOTEHE3a Y PACTCHUM U KUBOTHBIX.

JdemoHcTpanuu

[Toprpetsr: C. I'. Hapammn, X. Inemas.

Tabmuubl u cxeMmbl: «BereratuBHoe pa3MHOXkeHUE», «Tumbsl Oecrosoro
pa3sMHOXEHUA», «Pa3MHOXKEHUE XJIIAMUAOMOHAAbDY, «Pa3MHOKEHHE 3BIIICHBDY,
«PazMHOXkeHUE TUIPBD, «Meho3», «XpomMocoMbly, «l'amerorenes», «CrpoeHue
AWLIEKIETKH U crepMaro3onaay, «OCHOBHbIE cTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3zButhe wMaiickoro xyka», «Pa3Burue capaHum»,
«Pa3BuTne nsarymkm», «JIBOMHOE OIIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OTHOJIONIbHBIX U JIBYJIOJbHBIX pACTECHUIN», « KU3HEHHBIN IIUKII
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHUKI MXa», <OKU3HEHHBIM  [UKI
ManopoOTHUKAY, « KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENaparbl SHIEKIETOK U
CIIEpPMATO30UI0B, MOJIENb « LUK pa3BUTHS JISATYILIKWY.

JlabopaTopHnasi padora «/3yueHue cCTpoeHUs MOJTOBBIX KIETOK Ha TOTOBBIX
MHKponpenaparax».

IIpakTnyeckass padora «BbIsBIIeHHE TPU3HAKOB CXOJCTBA 3apOAbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlabopatopHass paGora «CrTpoeHHME OpPraHoB pPa3MHOXKEHUS BBICIIMX
pacTEeHUI».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTHM M HM3MEHYHMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS UM pPa3BUTHUS TEHETUKUM Kak Haykud. PabGorter T
Menpens, I'. ne ®puza, T. Moprana. Poinp OTE€YECTBEHHBIX YYEHBIX B Pa3BUTUU
renetukn. Padoter H. K. Konsiiosa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE ITOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMWUHAHTHBIN U PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YNCTAs JIMHUSA, TUOPHIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbI ~ T€HETUKH: TUOPUAOJOTUYECKHM,  IIUTOJOTHUYECCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToJIbl TeHeTUKNY, « CXEeMbI CKPEIUBAHUS.

JlabopaTopnass pabGora «J/[po3oduia Kak OOBEKT T€HETHYECKUX

HUCCIIEIOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpuanoe ckpemmBanue. llepBblii 3akoH MeHaenss — 3aKoH

enruHooOpa3usi THOpHUI0B TiepBoro nokosieHus. [Ipasuno nomunupoBanus. Bropoi
3aKOH MeHzens — 3aKOH pacLICIUICHUs NPU3HAKOB. L{uTosiormdeckue OCHOBBI
MOHOTMOPHUIHOIO CKpeIUBaHusl. | MmoTe3a 4McToThl raMer.

AHanusupyrolee ckpemuBanue. [I[pomMexxyTouHbId XapakTep HACIEIOBAHU.
Pacuiemienne npu3HaKoB MPY HETIOJIHOM JOMUHHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tpetuii 3axkoH MeHiens — 3aK0OH HE3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  Llurosmornueckne  OCHOBbI  JTUTHMOPHIHOIO
CKpELIVBAHUS.

CuerienHoe HacnenoBanue npusHakoB. Pa6otrer T. Moprana. CremnnenHoe
HACJICIOBAaHWE T'€HOB, HAPYLICHHWE CLEIUIEHUS MEXIy TIeHaMH. XPOMOCOMHAas
TEOPHsI HACIIECTBEHHOCTH.

['enernka nosia. XpoMOCOMHBIN MEXaHU3M ONPEIEICHUS 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii M reTeporameTHeld mois. I'eHerndeckas
CTPYKTYypa MOJIOBBIX XpoMOcOM. HacienoBanre npu3HaKkoB, CUEIUICHHBIX C ITOJIOM.

['eHoTnn kak nenoctHas cucrteMa. [lnenoTponust — MHOXKECTBEHHOE ICMCTBUE
resa. MHOXECTBEHHBIN auleu3M. B3aumMoaencTBue HeauIeIbHBIX I'E€HOB.
Komrmementaprocts. Onucras. [lonumepust.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHS PACTCHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (U3NOJIOTHMUECKUX TMPOIIECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTruecKkue MEXaHU3MbI CUMOMOTEHE3a, MEXAHU3MbI B3aUMOACHCTBUS «XO35IMH
— Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeTndyeckue acreKTbl KOHTPOJI U
M3MEHEHUs HaCJIEeICTBEHHOM NH(OPMALIMK B TOKOJICHUSAX KIETOK U OPTraHU3MOB.

JdemoHcTpauuu

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

Tabnuibl u cxemsl: «IlepBriil 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3akoH
Menpens», «AHanu3upyrouiee CKpemuBaHuey», «HermomHoe nOMUHUPOBaHHUEY,
«CremnyieHHOe HacleOBaHUWE IMPHU3HAKOB Yy Apo3odumib», «['eHeTuka monay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm nTuusb,
«MHOX€eCTBEHHBIN aJlJIEIu3M», «B3anMoaeiicTBre reHOBY.

OOopynoBaHue: MOJENb M JEMOHCTpallMM 3aKOHOB €AMHOOOpa3us
ruOpuI0B TEPBOTO TOKOJICHUS] W pPaclICIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACIEIOBAHMUS ITPU3HAKOB, MOJEIb IS
JIEMOHCTpAlMU CUEIUIEHHOIO HACJIEI0BAHUSA MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpormpenapar: «Jpozoduiay.

IIpakTuyeckass paGora «lM3yueHue pe3yJabTaTOB MOHOTHOPHIHOIO
CKpEUIMBaHUA Y APO30(UITBD.

IlpakTnueckass pabGora  «/3ydyenue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKPEIIMBAHUSA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopMUpoBaHHM (HEHOTHUIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MpPHU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIIECACTBEHHAS U HACJICICTBEHHAS.

MopaudukanonHas U3MEHYMBOCTh. Ponab  cpenbl B (OopMHpOBAHUU
Moau(pUKaIIMOHHON M3MeHunBOCTH. HopMma peakuuu mpusHaka. BapuannoHHbIN
psan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAu(UKAIMOHHON
U3MEHYUBOCTH.

['eHOoTHIIMYECKast U3BMEHYUBOCTh. CBOMCTBA TCHOTUITUYECKOM N3MEHUUBOCTH.
Bubl TeHOTUTIMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIlMOHHAS.

KoMOuHaTuBHasT M3MEHYMBOCTh. Meio3 M MOJIOBOM Mpolecc — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3/IaHUU
TeHEeTUYECKOr0 pa3Hoo0pa3us B Mpejenax 0OJHOro BUAA.

MyrtanuoHHass W3MEHYMBOCTh. BHAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HHIYUMPOBAaHHbIE MyTauuu. SaepHeie U
nuToria3MaTuyeckue myrtanud. CoMaTU4eCKHEe W IMOJOBble MyTauuu. [IpuyuHbI
BO3HUKHOBEHUsI MyTaluyd. MyrtareHbl W HUX BJIMSIHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTHM MYTAllMOHHOI'O Ipolecca. 3aKOH T'OMOJOTMYECKHX pPSAI0B B
HacieacTBeHHoW u3meHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, PpOIb ONUSEHEMUYECKUX (Hakmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (EHOMUNUYECKUX NPUSHAKOS ) OP2aAHUZMOB.

JdemoHcTpauuu

[Hoptperst: I'. ne ®pu3s, B. Moranncen, H. 1. BaBunos.

Tabmuet u  cxembl: «Bugsl  u3MmMeHunBoCcTHY, «MoauduKaMOHHAS
V3MEHUYUBOCTbY, «KombOuHaTuBHas U3MEHUYUBOCTbHY, «Meiio3,
«OmnogotrBopenuey, «['eHeTnueckue 3a00eBaHus YeIoBeKay, « Bumbl mytamii».



OOopynoBaHue: XKUBbIE U TepOapHbIE PK3EMIUISIPhl KOMHATHBIX PACTCHHM,
pucyHkH ((poTorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJAMHU U3MEHYHBOCTH.

JlabopaTtopHast padorta «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BAPUALIMOHHON KPUBOW.

IIpakTuyeckass padora «Mytanuu y aApo3oduibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTuka yen0BeKa

Kapuotun uenmoBeka. MexayHapoJHas mporpamma HCCIIEIOBAHUS T€HOMA
4yenoBeka.  MeToapl  M3y4YeHHsT ~T€HETMKM  YeJOBEKa:  IEHEaJOTMYECKH,
OJIM3HEIIOBBIM, LIUTOT€HETUYECKUI, MOIMYJIALIMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHUIA. CoBpemeHHOE ONpEJCICHUE TE€HOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C TMOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIC 3a00JIeBaHU UeloBeKa. [ €eHHbIE 1 XPOMOCOMHBIE
0one3HM 4YenoBEeKa. boJie3HW C HACIEeNCTBEHHOW MPEAPacCIiONIOKEHHOCTHIO.
3HaYeHrE MEIUIIMHCKON T€HETUKH B IPEJAOTBPAILICHUH U JICUCHUU T€HETUYECKUX
3a0oyieBaHU 4YenoBeKa. MeauKO-TeHEeTHUeCKOoe KOHCYIbTUpoBaHue. CTBOJIOBBIE
KIETKU. [IOHSATHE «TE€HETHYECKOro Tpy3a». DTUYECKHE ACIEKThI MCCICIOBAHUN B
00J1aCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEIIOBEKa K
bU3IeCKOMY U XUMUYIECKOMY 3arps3HEHUI0 OKpYKaroliel cpenbl. [ eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K IMATOJIOTUSIM.

JdeMmoHcTpanuu

Tabmuubl 1 cxembl: «Kapuotun denoBeka», «MeToJbl M3y4Y€HUS T€HETHKU
yenoBekay, «[ eHeTrndeckue 3a00JIeBaHS YEITOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOI.

Tema 15. Centekuusi OpraHu3mMoB

JlomecTukanuss W CEJIEKUUs. 3apOKICHUE CEIEKIUMU U JOMECTUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpas3us
KYJbTYpHBIX pacTeHuii. Pojib celekiuu B CO3JaHUU COPTOB PACTEHUN M MOPOJ
*KUBOTHBIX. CopT, mNmopoAa, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaclIeACTBEHHOM wu3MeHuuBoct H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOU PabOTHI.

Metoapl cenexkunoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBU1Y AJIbHBIM. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. HcnpiTanme
MpoU3BOAUTENICH MO TOTOMCTBY. OTOOp NO TEHOTHIy C IOMOIIBIO OICHKH
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTUIY ¢ omoIibio aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOM  paboThl.
PanmnanimoHHbIN 1 XUMUYECKUN MyTareHe3 Kak ICTOYHUK MYyTallui y KyJIbTYPHBIX



dbopm opranu3mMoB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHanTHRIX JIHK 15 momyuenust uCXxoaHoro matepuana sl CeeKINU.

[Tonyuenue MOJIUTJIOUIOB. BuytpuBugoBas ruOpUIU3aIus.
bnu3koponcTBEeHHOE — CKpelMBaHue, wid  MHOpuauHr.  HepoactBenHoe
CKpelllMBaHue, WIM ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. lcnonab3oBaHue
rereposuca B cenekuuu. OtnanéHHas rudpuausanus. [Ipeomonenue Oecrimoaus
MEXBUJIOBBIX THOPUIOB. JlOCTHIKEHNUS CENIEKIIMKU PACTEHUN U KUBOTHBIX. «3en1éHas
DEBONIOYUAN.

CoxpaHeHHE U W3YyYEHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUW U
UX JUKUX pOAMYENH i1 CO3JaHUsl HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU PecypCcamul CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YesAx YIYUULeHUsl CYUeCmeyiomux U coO30anUsi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUL,
nepeoossix uoell U NepCneKmuHbIX MexHoA0U.

JdemoHcTpanuu

[Toptpersr: H. U. Basumos, U. B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuibl U cxembl: «L{eHTpbI MPOUCXOXKICHHSI 1 MHOTOO0Opa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAJ0B B HACIEICTBEHHON W3MEHYMBOCTHY,
«Metonmpl cenexknumy, «OTaanéHHas rudpuan3anus», «K MyTareaesy.

JlabopaTopHnasi padora «/3ydyeHue copToB KyJIbTypHBIX PACTEHUN U MIOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHne METOJIOB CENEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHHiD.

Ikckypcusi «OCHOBHBbIE METOABI U JOCTHXKEHHUSI CEJICKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIMIO, IJIEMEHHY IO depmy,
COPTOMCHBITATENILHBIN YyYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOpaTOPUIO
arpOyYHMBEPCHUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. BuoTrexHoJiorusi ¥ CHHTeTH4YECKAsi OMOJIOTUA

OOBEKThI, HCHOJIb3yEMble B OWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBIL, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagunuoHHas
OMOTEXHOJIOTH:  XJIeOONeUeHne, TMOJYyYEeHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BuHOAenne. MukpoOuonornueckud cuHTe3. OOBEKTH MHKPOOHMOIOTHYECKUX
texHosorui. [Ipon3BoACTBO O€Ka, aAMUHOKHCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTUH M MHCTPYMEHTOB LIEJICHANPABICHHOTO M3MEHEHHS U
KOHCTPYHUPOBAHHS TEHOMOB C IEbIO MOJYYEHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KalluX HE BCTPEYAIOIINECS B IPUPOIE OMOCHHTETUYECKUE My TH.



Kierounasa nnHxxkeHepus. Meroapl KyJbTypbl KIETOK M TKAHEH PACTECHUU U
#KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus W COMATHYECKUN
smOpuoreHe3. lcnonb3oBaHue TrarjioW0B B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Fcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKkoHCTpyKius
AULEKICTOK U KJIOHUPOBAHUE >KUBOTHBIX. METON TpaHCIUIAHTALMU SAEP KIIETOK.
Texnonocuu  0300poGreHus, KYIbMUUpPOBAHUs. U MUKPOKIOHANbHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAss M T€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa U
KoHCcTpyupoBaHue pekoMouHaHTHbIX JJHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnsT YW NEPCHEKTUBBI  XPOMOCOMHOM M TI'€HHOM  MH)KEHEPHUH.
DKOJOrMYECKHE U ATHUECKHUE MTPOOIEMbI T€HHON HHKEHEPUH.

Menuuunackue ounorexnosnorun. [locrrenomnas nudposas meaunuaa. [TLP-
JMarHoctTuka. MeTa0oJIOMHBIM aHaJIN3, TEHOICHTPUYECKUM aHaIu3 MpoTeoMa
yeroBeKa JUIsi OLEHKH COCTOSIHHS €ro 3740poBbs. Mcmosb30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepamust paka. 3D-Ouommkenepuss misi  pa3paboTKu
(dbyHIaMEHTaNIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTMM, CO3/1aHUs KOMIUIEKCHBIX
TKaHEW COYETAaHMEM TEXHOJIOIMM TpEXMEpPHOro OMOnmpHHTHHIra U ckaddonauHra
JUIS peLIEHUs 3a/1a4 IEPCOHAIM3UPOBAHHON MEULIMHBI.

Co3nanne BEKTOPHBIX BAKIMH C IIEJIbIO 0OecredeHus: KOMOMHUPOBAHHOM
3anThl 0T Bo30ymuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHHW3MOB
¢ysnkuuonupoBanust PHK-conepskamux BUpyCOB, BBI3BIBAIOLUIMX OCOOO OIACHBIE
3a00JI€eBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmus! u cxemsl: «/Mcnonbp30BaHre MUKPOOPTAaHU3MOB B MIPOMBIIITIEHHOM
IpoOU3BOJCTBEY, «KineTtounas nnxenepus», «l eHHas NHKEHEPUS.

JlaGopaTopHas paGora «3yueHre 0ObeKTOB OMOTEXHOJIOTUN.

IIpakTnyeckas padora «llosydeHrne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

JKcKkypeusi «bBHOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KITACC

Tema 1. 3apokneHue W pa3BUTHE 3BOJILHHMOHHBIX NpPEICTABJCHUNA B
omosioruu

OpomonmonHass teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb ¥ Hay4Has AesarenpbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BoJtolMK BUAOB 10 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pa3MHOXKEHHSI OpPraHMW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOP).



Odopmiienne cuntetnueckoir Tteopun sBotonmu (CTD). Hewtpanbhas
Teopusi 3Bomtouuu. CoBpeMeHHas SBOMIOLNUOHHAs Ouosorus. 3HayeHHUE
HBOJIFOLIMOHHON T€OpUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYUHOM KapTUHBI MHUpA.

JdemoHcTpauuu

[Toptpetsi: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 2. 7K. Cent-Unep, K.
Krosobe, Y. lapsun, C. C. UerBepukos, 1. 1. HImaneraysen, . Xongein, . K.
beses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (o K. Jlunuewo)»,
«JlectHunia xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopMupoBaHus
MPUCIIOCOOJICHUN y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapta-cxema
mapuipyta nmyremectsus Y. Japsuna», «Haxonku Y. lapsunay, «@opmbl 60psObI
3a cymecTBoBaHue», «l[lopoabl romybei», «MHoOroobpasue KylbTypHBIX (Hopm
KarycThb», «Ilopoabl JoMalIHUX KUBOTHBIX», «CXeMa 00pa3oBaHuUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXKYLIUX CHJI SBOJIOLUNY,
«OCHOBHBIE ITOJIOKEHUSI CHHTETUYECKON TEOPUN IBOTIOLIAN.

Tema 2. Mukpo3BoJronus U e€ pe3yabTaThl

[TonyAnus kKak 37eMeHTapHas €AMHULIA 3BOJIOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3us M CTPYKTypbl mnonyisuuidl. M3menenue
reHooH/la TOMYJSIMUA KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitaOepra.

DOnemeHTapHbIe (HAKTOPHI (IBMXKYIIUE CUJIbI) 3BOJIONUU. MyTallMOHHBINA
npouecc. KomOunaTtuBHass u3MeH4UMBOCThb. Jlpeld reHOB — ciyyaiiHble
HEHAIpaBJEHHbIE W3MEHEHHS 4YacToT ajiejaed B monmyisanusx. Iddexr
OCHOBAateNs. JIDpgexm oOymuvinouynoco eopaviuika. CHUdNCEHUe 2eHemuuecKo2o
pasHoobpasus: npuuumsl u cireocmeus. llpossnenue sgpgpexma Opetigpa 2enos &
oonvwiux U manelx  nonyaayuax. Murpamun.  V30msmus  mOMyJSIA:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJIorruecKas (pernpoayKTUBHAs).

EcrtecTBeHHbIll 0TOOp — HampaBisitonmi ¢akrtop sBojonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWKYILIMH, CTaOWIM3UPYIOIIUH, Pa3pbIBAIOIIUI
(nm3pyntuBHbIN). [lomoBoil 0TOOpP. BO3HMKHOBEHHE M 3BOJIOLHMS COLUUAIBLHOTO
MOBEACHUS KUBOTHBIX.

[TpucnocoO0aeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLIMH.
Bo3HukHOBeHHE — mpucriocoOneHuid y  opraHu3MoB.  Apomopdo3bl U
uanoagantauud. IlpuMepsl mpucnocoOneHnii y opraHu3MoB: MOPGOIOTUYECKHE,
dbusnonoruyeckre, - OMOXMMHUYECKHE,  ToBeAeHUYecKkne.  OTHOCHUTENbHOCTh
IPUCTIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepum u crpykTypa. BupooOpa3oBanue kak pe3yJbTatr
MUKpOdBOMIOIMU. M3omsmus — kimodeBoil (akTop BumgooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaAHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOEe  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJHILIONIU3AIINS,
rubpuauzanys). JmuTenbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HopMHUpOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3HUsl.

Ponb »BONIOMOHHON OHONOTMH B  pa3pabOTKE HAy4YHBIX METOJ0B
COXpaHEeHUs1 OMOopazHO00pa3rsa. MUKPOIBOIIOLMS U KOABOJIOLMS MAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (HOPMUPOBAHUS YCTOMIMBOCTH K aHTUOMOTHKAM U CITOCOOBI
OOpBLOBI ¢ HEH.

JdemoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanuMoHHass HM3MEHYUBOCTHY», «llomynsiuonHas
CTpyKTypa Buaa», «CxeMa mposiBlieHus 3akoHa Xapau—BaitnOepray», «IBuxkyiue
CHJIBI 3BOJIIOIUIY, «DKOJOTHYEecKass M30JSLUs MOMYJSIHUA CEeBAaHCKON (openny,
«l'eorpaduueckass M30JSIUsL  JTUCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHHUIIBI
naypckoity, «IlomyasiuoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «CxeMa
NEUCTBUSL ecTeCTBEHHOro ot1bopa», «DopMbl OOpbOBI 32 CYIIECTBOBAHUEY,
«anycTpuanbHeiil Menanu3m», « KuBble uckoraemelie», «[IoOKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenymnpexnaromas OKpacka KUBOTHBIX),
«Duznonornueckue anantauun», «lIpUcrnocoOJIEHHOCT, OpPraHu3MOB U €€
OTHOCUTEIbHOCTBY, «Kputepun Buna», «Buabl-aBoitHukn», «CTpykTypa BHUAA B
npupone», «Crnocodsl Bugo0OpazoBanusy», «l'eorpaduyeckoe BUI000pa3OBaHUE
TPEX BHUIOB JaHJBIIIEH», «DKOJOTUYECKOE BHA000pa30BaHUE BUAOB CHHUI,
«ITomunnouiel pactenuit», «KamycTHo-peaeuHbIil THOPUI.

OobopynoBanue: repbapuy pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uyydesa ITULl U
3Bepeil ¢ mpuMepaMH pa3IMYHBIX NPUCIOCOOJICHUWM, 4Yydella NTHUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
Pa3IMYHBIMH CTIOCOOaMHU.

Jlaboparopnasi pabora «BbisBieHHE HU3MEHYMBOCTH Y OCOOEH OJHOTO
BUJIA».

JlabopaTopnass  pabora  «lIpucmocoOneHuss  OpraHusmMOB HM  HUX
OTHOCHTEIbHAS 11eJIeCO00Pa3HOCTHY.

JlabopaTopnasi padora «CpaBHEHHE BHJIOB 10 MOPQOIOTHICCKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus u eé pe3yabTaThl

MeToapl  uW3yueHUST MakKpO3BOJIONMHU. [lalieoHTOIOTHYECKHE  METObI
uzydeHus oHBomonuu. l[lepexomusie ¢GopMbl W PUIOTCHETUYECKUE  PSIBI
OpPTraHU3MOB.

buoreorpaguueckue meroasl u3yueHus sBoiounu. CpaBHeHHE (IOPHI U
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bujabl-
OHIEMUKH U PETUKTHI.



OMOPUOIOTMYECKUE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOIbl M3yYEHUs
BONIIOLMHU. ['€HeTMUecKne MEXaHW3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OpraHbl.
PyaumenTtapHsle  opraHbl M aTaBu3Mbl.  MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMUYECKHME W  MaTeMaTU4YEeCKME  METOJbl  M3YyYEHHsS  SBOJIIOLUU.
['omonornynbie reHbl. COBpEMEHHbBIE METO/ABI MOCTPOCHUS (DUIOTEHETHUYECKHX
JIEPEBBEB.

XPOMOCOMHBIE MYTAIIMK U 3BOJIOLIHSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuja) 3BONIOLUU. [Ipunyun cmenvl GyHKYUI.
HeobOpatumocTs 3BoNIOIMU. AnanTuBHas paauanvs. HepaBHOMEpPHOCTh TEMIIOB
IBOJIIOLUHU.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuubl 1 cxeMbl: «DUITOTEHETUYECKUN psfl JIOMaan», «ApPXEONTEPUKCH,
«3Bepo3yoObie  smiepbl»,  «Cteronedansy,  «Punmoduthy,  «CemMeHHBIC
nanopoTHukmn», «buoreorpaduyeckue 30HB 3emiun», «Jlpeiid KOHTHUHEHTOBY,
«PenmukTery, «HavambHple cTaguy SMOPUOHATBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyauMeHTb,
«ATaBU3MBI»Y, «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa W IIUMIaH3e», «l JTaBHbIE
HaIPaBJICHUS HBOTIOLNNY, «OO0IIHe 3aKOHOMEPHOCTH SBOJIIOIUNY.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BUTHE KU3HU HA 3emuie

Hayunble runore3sl NPOUCXOXKJIEHUA >KU3HU Ha 3emie. AOHOreHe3 u
naHcrepmusi. JlIoHaydHbIe MPEACTABICHUS O 3apOKICHHUH KU3HU (KPEALMOHHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ OIpOBEPKEHHE onbITamu D.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxieHue »u3HU U aCTPOOUOIIOTHS.

OcCHOBHBIE DTaIIbI HEOPTraHUYECKOU ABOJIIOLIUH. [InanerapHas
(reoyoruvecKas) OJBONIOIUSA. XWUMWYECKas dBOJONMsS. AOWOTCHHBIM CHHTE3
OpraHM4ecKux BelecTB K3 Heopranudeckux. Omeit C. Mwummnepa u I'. HOpu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoanepsarHas rumoresa A. .
OnapuHa, runoTe3a nepBuyHOro OyaroHa J>k. XosnaeiHa, reHeTuueckas TUnoTe3a
I'. Mémnepa. Pubo3umsbl (T. Yek) m runoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHHE MPOTOKJIETKH.

Hcropuss 3emumm u Meroasl €€ wu3ydeHus. lckomaemble OpraHMYecKue
octaTku. ['eoxponosmorus u e€ Meroapl. OTHOcUTENbHAasE W aOCOIIOTHAs
reO0XpOHOJIOrus. ['e0XpOHONIOrnYecKas Kaaa: 0HbI, 3pbl, IEPUOBL, STOXU.



HauvanpHble sTanbl opranudeckon sBosirounu. [losiBieHME W 3BOMOLUSA
MEPBBIX KIETOK. JBOJIONUS MeTa0oimn3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKM KaK aHaJor MEepPBhIX Ha 3eMJie COOOIECTB.
Crpomaronutsel. [IpokapnuoTsl 1 3yKapHOTBHL.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE MPOUCXOKICHNE
BUpPYCOB. lIponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUMKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC ATallbl IBOJIOLNMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuil. Bpixom pactenuid Ha cymry. llosiBieHue CHOpPOBBIX pPacTeHUN U
3aBoeBaHre uMH cymu. CeMeHHble pacTeHUs. [IpOMCXOXKIEHHE IBETKOBBIX
PaCTEHUH.

OCHOBHBIC ATallbl 3BOJIONHUHN KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHjnckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
tunoB. [lepBeie XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLHNS TO3BOHOYHBIX.
[Tpoucxoxnaenne ampubuii n pentwinidl. [lpoucxoxnaeHne MIIEKONUTAIONUX U
ntul. [lpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emie MO 3paM U IEepuodaM: apxeu, MpOTEepO30i,
najgeo3oif, Me3030¥, KalHO30il. OOmas  xapakTepUCTHUKAa KJIUMara U
reoJIOTHYecKuX ImpoueccoB. l[losiBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCiaoBHs U BIUSHUE HA Ta30BBI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — 3KOJOTMYECKUE KPU3UCHI mpouuioro. IIpuunHbl n
CJIEICTBUS MACCOBBIX BbIMUpAaHUN. COBPEMEHHBIN 3KOJIOTUYECKUN KPU3UC, €O
ocobennoctu. [Ipobiiema coxpanenusi OuopaznooOpasus Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHnumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdeMoHncTpauuu

[Toptpetsi: @. Peaun, JI. Cnamnannanu, JI. [lactep, . 1. Meunukos, A. W.
Omnapun, [x. Xonneitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbiTa @. Pequ», «Cxema onwita JI. [Tactepa mo
M3YUCHHUIO CaMO3apokJeHus ku3Hm», «Cxema ombita C. Munepa, I'. FOpuy,
«JTanbl  HEOpPraHWYECKOW  3Bomouun», «l'eoxpoHonormueckas  MIKaIay,
«HauanpHble 3Tanbl OPraHUYEcKoOM 3BOMIOLNUNY», «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cuMmoOnoreHeza», «Cucrtema XUBOH Tpupoab», «CTpoeHHe BHUPYCay,
«Apomopdo3sl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOYHBIE BOIAOPOCINY,
«MHorokerounsie Bogopociam», «Mxwu», «llanmoporaukn», «l'0J0CceMEeHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocrelimuey, «KuIIEYHOMOTOCTHBIEY,
«IInockue YEpBUY, «YneHuctoHorue», «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmbikaromuecs», «lItnuppy, «Miekonuratrommey, «Pa3Butue Xu3HU B
apXeuckKou spe», «PazBurtue Ku3HU B IPOTEPO3OUCKON dpen, «PazBuTue Ku3HuU B
1aJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU dpey, «PazBuTue Ku3HU B
KalHO30MCKOM 3pe», « COBpeMEHHasi CUCTEMAa OPTaHMYECKOTO MUPay.

O6opynoBanue: TepOapuud PaCTeHU pPa3IUYHBIX OTIECIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAKHBIE MPEMAPATHI ’KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIINU
UTJIOKOXKHUX, CKEJEThl T[MO3BOHOYHBIX JKMBOTHBIX, 4YydYela NTULl W 3BEpeu,
KOJUIEKIIUM OKAMEHEJIOCTEN, ITOJE3HBIX HCKOMAEMBIX, MYJSIKHM OPTaHUYECKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas Ja0oparopHasi padora «MonaenupoBaHHE  OINBITOB
Munnepa—tOpu no nzydyennio abMOreHHOTro CHHTE3a OPraHuYeCKUX COeTMHEHUN B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi padora «/3yueHne W omnuMcaHuWe HMCKOIAEMbIX OCTAaTKOB
JIPEBHUX OPTAHU3MOBY.

IIpakTuyeckas padora «l3ydyeHne ocOOEHHOCTEH CTPOCHMSI PaCTCHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «3yuenre ocoOeHHOCTEN CTPOSHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxaeHue 4yeja0BeKa — aHTPOINOreHe3

Paznenel u 3anaun anTponosioru. MeToapl aHTPOIIOJIOTHH.

CraHOBIEHUE NPEJICTABICHUA O MPOUCXOXKIACHUU YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHBIE HAYUYHbIE TEOPUHU.

CX0ZCTBO YyenoBeka ¢ )KMBOTHBIMHA. CHUCTEMaTHYECKOE MOJI0KEHHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUIECKUE, (hU3HOTOTO-OMOXUMUYECKHUE,
noBeZeHYeckrue. OTIMYMS YeI0BEKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE N KOMILJIEKC
CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJILHOU
CUCTEMBI.

JIBmokytue cuisl ((hakTOphl) aHTPOIIOTEHE3a: OMOIOTUYECKHE, COLMATbHBIC.
CooTHoleHrne OMOTOTHYECKHUX U COIMATBHBIX (PAKTOPOB B AHTPOTIOTCHE3E.

OCHOBHBIE CTaauU aHTPOIOreHe3a. PaHHuE 4enoBeKOOOpa3Hble 00E3bSHBI
(TIPOKOHCYJIBI) U PaHHUE TTOHTH LI — OOIIHME TIPEJIKU YeI0BEKOOOPa3HBIX 00€3bsIH U
J0/Ie. ABCTPAJIONUTEKU — IBYHOTHE MIPEKH JIFOAEH. UeTOBEK yMENbIid, IEPBBIC
M3TOTOBJIEHUS OPYIUM Tpyaa. UemoBEeK NPSIMOXOASIIMNA U TEPBBIA BBIXOI JTIOAECH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit —  0oOmMMM  MpeIoK
HEaHJIepTaJIbCKOTO YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YeloBeK HeaHJepTaabCKU
KaK BHJ JIIOJIEM XOJIOJHOTO KiauMmara. YeloBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku.
[lameoreneTrka u NajJcoreHOMHUKA.



OBOJIOIMS COBPEMEHHOI'0 4YejioBeKa. EcTecTBeHHBIH O0TOOp B MOMYJIALHUAX
yenoBeka. MyTallMOHHBIN mpouecc U nonuMopdusMm. [lonmynsunoHHbIE BOJHBI,
nperid reHoB, murpanus U «3G@exT ocHoBaTeNs» B MOIMYJSIHUSIX COBPEMEHHOTO
YeJIOBEKa.

Yenoseueckue pacel. Ilonatne o pace. bosbimme pacel: eBponeonaHas
(eBpasuiickasi),  aBCTpajio-HETpoWJIHas  (dKBaTOpUaibHAasi),  MOHTOJIOWHAS
(a3maTtcko-aMepHuKaHcKkasi). BpeMs u myTu paccelneHus 4YesoBeKa IO IUIaHEeTe.
EauncTBo  dyenmoBeueckux pac. HaydHas  HECOCTOSATEIBHOCTH  pacu3Ma.
ITprcnocoO0aeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSM OKPYJKAIOLIEH Cpelbl.
Bmusitnue reorpaduueckoit cpenbl W apedida reHoB Ha  MOPQOJIOTHIO U
(U3HUOIOTHIO YeTOBEeKa.

MexauciurinHapabple  MEeTonbl B (u3udeckod  (OMOJIOTHYECKOi)
AQHTPOIIOJIOTUM.  OBOJIIOLMOHHAs ~ AHTPOIIOJIOTMS M IMAJIIC0aHTPOIIOJIOT U
YeJIOBEUECKUX NOMYJSUUNA. bHOoCOIManbHbIe MCCIENOBAHMS NPUPOJBI YEIIOBEKA.
HccnenoBanue K03BOMIOUN OUOJIOTMYECKOT0 U COLMATBHOIO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, A. . Poruackuii, M. M. I'epacumos.

Tabnunp! u cxeMbl: « MeTo1bl aHTPOIIOJIOTUMY, «I 0JIOBHOM MO3T YellOBEKay,
«YenoBekooOpa3Hble 00€3bsAHB, «CKENeT YeaoBeKa M CKEJIEeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbD», «/[BHXKYIIHE CHIIBI aHTPONIOT€HE3a», « IBOJIOLIMOHHOE
IpEeBO  YENOBEKa», «ABCTpalonurek», «YemoBek  yMenbli», «YenoBek
IpAMOXOAAIIMNIY, «JleHrncoBckuil yenosek» «Heannepransus», « KpoMaHbOHIBD,
«IIpenku yenoBeka», « ITambl IBOIIOLNN YEIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MYJSKM — OKaMEHENOCTEH, TNPEeaIMETOB MaTepuaIbHOU
KyJIbTypbl TpPEIKOB 4YelOBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MU(POJIOTUYECKUMUA U OMOJICHCKUMHU CIOKETaMU TPOHMCXOXKICHUS YEIIOBEKa,
¢dororpaduu HaX0AOK UCKOMIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejJoBeKa M 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YelIOBEKa M KHUCTHU
HIMMIIaH3€, MOJEIIH TOPCa MPEJKOB YEIOBEKA.

JlabopaTopnasi padora «V3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C PSIMOXO0KICHUEM).

IIpakTnyeckas padora «/3yyeHue 3KOJIOrHYEeCKUX aIaNTalHi YEI0BEKay.

Tema 6. Jxkonorusi — HayKka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJ0PraHM3MEHHBbIX CUCTEM C OKPY:KaKIleil cpeaou

3apoxaeHue 1 pa3BuTUE 3Kooruu B Tpyaax A. 'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnau, B. H. CykauéBa. Pazgensl u 3amgaun
sKosoruu. CBsI3b 3KOJIOTHUHU € APYTUMHU HAyKaMHU.



Metonpl skonoruu. IloneBbie HaOMOIEHUS. DKCIEPUMEHTHI B HKOJIOTUU:
npupoaHble U JabopatopHble. MonenupoBaHue B HKOJIOTMH. MOHUTOPUHT
OKPY KaIoIel Cpeibl: JTOKATbHBIN, PETMOHATBLHBIN U TI100aTbHBIH.

3HAaYEHUE DOKOJIOTMYECKUX 3HAHUM U1 4YEJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M uenmoBeuecTBa ¢ mpuponoil. dopmupoBanue
HKOJIOTMYECKOMN KYJIBbTYPBI H 3KOJOTMYECKON I'PaMOTHOCTH HACEJICHHUS.

JdeMoHncTpauuu

[Toptpetrsr: A. I'ymOonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensl sxonorun», «Metoasl sKojgorum», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEH CPEIbI».

JlaGopaTopHnasn padora «3yuenue METO/IOB 3KOJIOTUYECKHUX
UCCIIETOBAHUIN).

Tema 7. Opranusmsl u cpeaa 00MTaHUA

Okonoruueckue (pakTopbl U 3aKOHOMEPHOCTH UX JAercTBus. Knaccudukanus
IKOJIOTHYECKUX (PaKTOPOB: aOMOTUUYECKHE, OMOTHYECKHUE, aHTponoreHHbie. Oo1mme
3aKOHOMEPHOCTH JEHCTBUS 3Kojormueckux ¢akropon. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnyeckue ¢aktopbl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOIMYECKUE TPYMIIbI
pacTeHUil M >KUBOTHBIX IO OTHOLICHUIO K cCBeTy. CHUrHalbHasi poOJib CBETA.
DOoTONEPHUOIU3M.

Temneparypa kak skonoruueckui dakrop. JleiicTBue TemmepaTrypsl Ha
opranu3mbl. [IoOMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skosjorumyeckuit ¢daktop. I[lpucrnocobnenus pacteHuili K
NOJIEpKaHUI0 BojHOTO OanaHca. Kiaccudukanus pacTeHU MO OTHOLIEHUIO K
Boze. [IprucnocoOnenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHHA OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAS,
TIIyOMHHAass  TIOATNOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XMMHYECKHE
OCOOCHHOCTH cpeJ oOuTaHusi opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
JKW3HU B Pa3HBIX Cpelax.

buonorudyeckre putMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
rofuyHbie puTMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHUM KU3HU.

XKuznennole Qopmbl opranusmoB. [loHsiTHE 0 JKU3HEHHOH (QopMe.
KuzHneHnubie POpMBI paCTeHUI: IEPEBbS, KYCTAPHUKH, KYCTAPHUYIKHA, MHOTOJICTHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBICE (OPMBI >KUBOTHBIX: THIAPOOMOHTHI,
reoOUOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HM.

buotnueckue  Qaktoppl.  Buasl = OMOTHYECKHMX ~ B3aMMOJCHCTBHIA:
KOHKYPEHIIUs, XUIIIHUYECTBO, CUMOMO03 U ero ¢popmsl. [1apazutusm, koonepanus,
MyTyalli3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJieOHMYeCcTBO). HeTpoduueckue
B3aUMOJICUCTBUSL  (Tomuyeckue, (Qopuyeckue, (Qpabpuueckue). 3HaAUYCHUE
OMOTHYECKNX B3aUMOJEHCTBUN JJisi CYIIECTBOBAHUS OpPraHU3MOB B Cpelie
obOutanud. [I[puHIKIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemoHcTpauuu

Tabmuubl U cxembl: «Jkonorudyeckue (axtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYMNIbl KMUBOTHBIX IO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «Du3nomornueckrue aaanTalyuu
KUBOTHBIX», «Cpenbl 0O0UTaHUS OpraHuU3MoOB», «bHoOJIOrMYECKHEe PUTMBDY,
«Kuznennole  Gopmbl  pactenuit», <« KuzHeHHBIE  (OPMBI  KUBOTHBIXY,
«9KocucTeEMa IUPOKOJIUCTBEHHOIO JIECay, « IKOCHUCTEMA XBOMHOIO Jecay, «Lenn
MUTaHUus», «XunHudecTBo», «llapasutusmy», «Koukypennus», «CumoOmno3»,
«KoMmmeHcanuzmy.

O6opynoBanue: repdapud pacTEHUW W HKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTUYECKHX (PaKTOpOB, TepOapuu CBETONHOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIC PACTEHUS, TepOapUH U KOJIJICKIIUU TETUTONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMUYMBBIX PACTEHUMN, Uydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OoTHOCAUUXCS K rurpoduram, kcepoduram, mMe3opuram, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIIMH )KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeaax,
repbapud W KOJJIGKIIMM PACTEeHHMM M IKUBOTHBIX, OOJIAalONIMX YepTaMu
MPUCTIOCOOICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHH JXW3HM, Tepbapuu u
KOJUICKIIUM PACTEHUM U KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUAaCTBYIOIIHUX B PA3IUYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlabopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUM OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnasi paGora «BpbisiBIeHHE NPUCTOCOOJIECHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopuasi pabdora «AHAaTOMUYECKHE OCOOCHHOCTH pacTeHUN U3
pPa3HBIX MECT OOUTAHUSY.

Tema 8. Iko10rust BUIAOB M NOMYIALUAN

OKOJIOTUYECKHE  XapakTepucTuku  nonyisuuu.  [lomynmamust  Kak
Oouonoruueckas cucrema. Pojab HEOJHOPOIHOCTH Cpeibl, PU3NUECKUX OapbepoB U
0COOEHHOCTEM OMOIOTUHU BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjisiuiuid. OCHOBHBIE TOKa3aTenu MOMYJSLHMH: YHUCIEHHOCTb, IJIOTHOCTb,



BO3pAacTHasT M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJioruyeckass CTpykTypa nomyiasuud. OLEeHKa YHUCICHHOCTH MOIMYJISLNH.
JvHamMuka monyiasuud U €€ peryysnusa. bHOTHYECKUH MOTEHUHUAN IMOIYJISLUU.
MopenupoBanue TUHaAMUKH MOMyJ . KpuBbie pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUA. Perymnsnus YUCICHHOCTH MOMYJISLUMA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJOTUYECKUE CTPATETHH BUIOB (T- U
K-ctparerun).

[Tonarue o0 »KojorMueckod Huie Bujga. Mecroobutanue. MHoromepHas
Mozenb 3Kkosiorndeckor HumM k.M. XarumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Huiy. [loTeHnnanbHas U peaau3oBaHHAsT HUIIIH.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. BHIBI M KX JKU3HEHHBIE
CTpaTEruu. JKOJIOTHYECKHE YIKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHWSI W MHIpaludid KUBOTHBIX. buosormuyeckue
MHBa3UH YyKEPOJHBIX BUJIOB.

JdemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXxeMbl: «IKOJIOTHYECKHUE XapAKTEPUCTHKU MOMYJISLUN,
«IIpocTpaHcTBEHHass  CTpyKTypa momyisiuum», «Bo3pacTHble  nHUpaMuabl
nonyysinun», «CKOpOCTh  3acelieHusi IOBEPXHOCTU 3eMJIM  Pa3lInyHbIMU
opranuzmammn», «Moaens 3kosmornyeckon Humu Jx. M. XartunHcoHay.

O6opynoBanue: repdbapuu pacTeHUM, KOJJIEKIIUHU >KUBOTHBIX.

JlabopaTopnass  pabora  «lIpucnocobieHuss ceMsH  pacTeHUH K
pacCeeHUIO».

Tema 9. Dxo0rus c000MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 m ero crpykrypa. CBsi3u Mexay
OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kak otkpbitasg cucrteMa (A. [x. Tencnu). OyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLIECHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduyeckue ypoBau. Tpoduueckume nenu u cetu. AOHMOTHYECKHE OJIOKU
skocucteM. [TouBbl 1 wiibl B 3kocucTeMax. KpyroBopoT BeIecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocuUcTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKUE TUPAMUJIbl YUCET, OMOMACChl U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHnHbsie 3aKOHOMEpPHBIE CMEHBI COOOIEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCHM W UX TMPUYUHBL. AHTPONOTCHHbIC BO3JICUCTBUA Ha
cykneccuu. KnmumakcHoe coobiectBo. buopaznoo0Opasue u moHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIECTB.



[IpupoaHBIE 3KOCHUCTEMBI. JKOCUCHEMbL 03ED U peK. IKocUcmemvl MOpeu U
oKeanos8. Ikocucmemuvl myHOp, 1€cos8, Cmenell, nyCmbvlHb.

AHTpONIOTrE€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHos. Paznuuus
MEXIy aHTPOTIOT€HHBIMHU U MPUPOJAHBIMUA SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas
bropa u ¢ayna. CuHaHTpomm3alus TOpOJACKOW QayHbl. buonorumdeckoe wu
X035IMCTBEHHOE 3HAYCHHUE arpOodKOCUCTEM U YPOOIKOCHUCTEM.

3aKkoHOMEpHOCTU (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPTraHU3MOB B
sKkocuctemax. Ponv kackaonoeo sghghexma u 6u0os-a0ughuxamopos (Kuouesvlx
61008) 6 (yHKYUOHUpOBaHUU 3Kocucmem. 1lepeHOC PHEPruU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTh OPTAaHU3MOB, TOIYJIALUNA U 3KOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U aHTPONOTEHHBIX BO3/ICHCTBUM.

Mexanuzmwi 8030elicmaus 3aepA3HEHUll  pPA3HbIX Mmunos Ha
cybOp2aHUu3MeHHOM, OP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbL  IKOI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€lCMBUS.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIOT€HHBIX SKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOCUCTEMA

ITUPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jieca», «DYyHKIIMOHATHHBIC
TPYIIIIBI OPTaHU3MOB B 3KOcHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIHASA, JETPUTHAS )», « IKOJOTUUYECKAS MTUPAMUJIA YUCEID,
«IKonoruyeckas nupamuga OMOMacch», «IKOJOTUYECKAs MUpaMUIa IHEPTUNY,
«O0pazoBanue Oonortay, «[lepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCIe
nokapa», «JKOCHCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEmIECTB M IMOTOK
DHEPTUU B arporeHosey, «lIlpumepsr ypooIKocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUHM HACEKOMBIX, dyuesa NTHI] U
3Bepeil, repbapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEINb
KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onrucanue ypooIKOCUCTEMBD.

JlabopaTtopnasi pabora «M3ydeHue pazHoOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcHsl «DKCKYpCUs B TUIUYHBIA OuoreoreHo3 (B 1yOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIM WJIM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «IKCKYpCUS B arpodKocucTeMy (Ha ToJie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obmieruianerapnas o0ojiouka 3eMIIM, TNIe CYHIECTBYET WIIH
CyIlleCTBOBaJIA *MU3Hb. PazBuTHe npeacrtasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuanckoro o 6uochepe. O6mactu ouochepst u e€ coctan. JKupoe
BelIeCTBO OHochepsl U €ro PyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouochepsl. OcobeHHOCTH Ouocdepbl Kak
ri100aapHOM SKOCUCTEMBI. J[MHaMHuueckoe paBHOBecHe B Onochepe. KpyroBopotsl
BEILIECTB U OMOT€OXUMHUUECKUE LIUKJIIBI (YIJIepo/ia, a30Ta). PUTMUYHOCTD SIBIICHUI
B Onocdepe.

3oHanbHOCTh Ouochepnl. Ilonsitne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IIIMPOKOJIMCTBEHHbIE Jieca, CTEIH, CaBaHHBI,
MYCTBIHU, TPOIIUYECKHE JIeCa, BEICOKOTrOpbsi. Kinumar, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIHAIa 1
ounochepHbIX PYHKIIHIA.

JdemoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, O. 3rocc.

Tabmuner u cxemsl: «l'eocdeprl 3emuny», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoma B mpuponae», «KpyroBopoT Kuciopojga B MPUPOIEY,
«KpyroBopoT Bonbl B mpupone», «OcHOBHbIE OMOMBI cymmy, «Kmumatudeckue
nosica 3emnm», «Tynapay», «Taitray, «Cmemanubidi jecy, «llIupokomucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponuueckuii iecy.

O6opynoBanwue: repbapun pacCTeHUN pa3HbIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpyxKaOIIAS Cpeaa

DKOJIOTMUECKUE KPU3UChl M MX TMpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouocepy. 3arpsizHeHHEe BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENIbHBIN U )KUBOTHBIA MUp. OXpaHa
PaCTUTENBHOTO W KUBOTHOTO MHUpPA. OCHOBHBIE MPUHIIMIBI OXPAHBbI MPUPO/IBI.
Kpacasie xHuru. OcobGo oxpansembie npupojansie Tepputopuu (OOIIT).
Boranuueckue caipl ¥ 300JI0TUUECKUE MTAPKH.

OCHOBHBIC MPUHIUIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA U IPUPOJIBI.
PannoHanbHOE  MPUPONONOJIB30BAHME M COXpaHEHUE  OHMOJIOTMYECKOIO
pazHooOpazust 3emun. OOImMe 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIC MOCIEACTBUSI.

Pa3Butrie METOJOB MOHUTOPUHIA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHuvie uccie0o8aHus nepexooa K pecypcocbepezaroujei U
KOHKYPEHMOCHOCOOHOU dHepeemuke. buonoeuueckoe paznoobpasue u oOuopecypcul.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuusarowue 0ocmyn K
ungopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHOBb



9KOpeabunumayuu IKOCUcmem U Ccnocob6o8 6opvobl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmumet w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
ruapochepr», «3arpszHeHre TouBbl», «llapHukoBbIT 3ddexT», «Ocobo
OXpaHsEeMbIE PUPOHBIE TEPPUTOPUNY, «MOJeNn ypaBIsieMOro MUPay.
ObopynoBanue: Qororpaduu OXpaHSIEMbIX pacTeHU U KUBOTHBIX KpacHoi
kHuru Poccuiickont @enepanyn, KpacHo KHUTH permoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHUS
OoOy4YalolMUMHUCA TPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JHUYHOCTHEHIE,
MeTaIpeAMETHBIE U MTPEAMETHBIE.

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOCHHUS IPOTrPAMMBI IO OMOJIOTUU
BBIJIETICHBI CJIEYIOIIHNE COCTABISIONIUE: OCO3HAHUE OOYYArOIIMMHCS POCCUUCKON
IpaXKIaHCKON UIAEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU
U CAMOOINPEACNICHUIO, Haluuyue Mmomusayuu K OOydyeHHIO  OuoJyioruw,
yeneHanpasiieHHoe pazeéumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE
KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJAULIMUNA Pa3BUTUS OHOIOTHYECKOTO
3HaHUS, 20MOBHOCb U CNOCOOHOCMb 00YUAIOIUXCSI PYKOBOJICTBOBATHCS B CBOEH
NESATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMHU, MPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO  O0pa3oOBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMABUMb UEIH U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS IPOTPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIHUTATEIHLHON JIEATEIBHOCTH B COOTBETCTBUHU C
TPaJAUIIMOHHBIMUA POCCUMCKUMU COITMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, MPUHSITHIMA B OOILECTBE IMpaBUJIaMU U HOpPMaMu
MOBEJICHUS U CIIOCOOCTBYIOT IMpoOIllecCaM CaMOIMO3HAHMS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3WLMH JIMYHOCTH, MAaTPUOTHU3MA U
YBaXXEHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TpyAa U CTapIIeMy IMOKOJIEHUIO,
B3aMMHOI'O YBa)KEHUS, OEPEXKHOTO0 OTHOIIECHHS K KYyJbTypHOMY HACIEIHIO U
TpaguLHAsIM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXarouien cpeae.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUS YyudeOHoro mpeamera «buonorus
JOJKHBI OTPaXkaTh TOTOBHOCTh U CLIOCOOHOCTh 00YUarOLUXCs PYKOBOJCTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH TMO3ULKENH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUMEHTAlUl, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PAaCIIMPEHHE KU3HEHHOTO
OIbITA W ONbITA AESITEIILHOCTH B IPOLECCE peaiu3allid OCHOBHBIX HalpaBlICHUN
BOCIIUTATEIbHOU JIEATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS

c(OpPMHUPOBAHHOCTb IPAKJAHCKON MO3ULIMH 00YUaIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOLIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U IIPABOIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEUICHWU Y4eOHBIX W TO3HABaTEIbHBIX 3aJ]1ay, BBIMOTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3MIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMH [ICHHOCTSIMH H
COIMAILHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO
OTHONIEHUSI K MHEHHIO ONIOHEHTOB TMPH OOCYXICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COJIEPIKaHNUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NIESTENBHOCTH;

2) IAaTPHOTHYECKOTO BOCIIMTAHMSI:

chOpMHPOBAHHOCTH POCCHICKOMN IrpaXX JTaHCKOU UJIEHTUYHOCTH,
NMaTpUOTU3MA, YBAXEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH IEpE]l
PonuHou, ropmoctu 3a CBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NIPUPOJHOMY HACIEIUIO U MaMSTHUKAM MPUPOLBI,
JTOCTUXEeHUsIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMWBATh BKJIQJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OHMOJOTHUU, TOHUMAHUS 3HAYECHHs OWMOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOoexJIEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEN POCCUHUCKOT0O HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OLIEHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEN CEMEMHOM JKU3HU B COOTBETCTBUU C
TpaauusaMu HapoaoB Poccuu;

4) 3¢cTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHH;

MOHMMAHUE YMOIMOHAIBHOIO BO3JEUCTBUS dKUBOU MPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPOKCHHMIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOUN TNYHOCTH;

S) ¢usuyeckoro BocnMTaHUA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLUMOHAIBLHOI0 0JIArONoJIyqusi:

MOHMMAaHUE U pealu3alus 3J0pOBOr0 M 0Oe30MacHoro oo6pasa >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMPaBWJI U HOPM,
cOAlaHCUPOBAHHBIN PEXUM 3aHIATHH U OT/AbIXa, peryisipHas ¢u3ndecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 370POBbIO;

NOHMMAHUE 1EHHOCTH MPaBWI HWHIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MMacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHUE TOCIEACTBUNA W HETMPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTHUKOB, KypEHUS );

6) Tpy10BOIr0 BOCIUTAHUSA

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTHUYECKOW U COLUUAIBHOMU
HANpPaBJIEHHOCTH, CIOCOOHOCTh WHUILMUPOBATH, MJIAHUPOBATH U CaMOCTOATEIHHO
BBITIOJIHATH TAKYIO JCSITEIIbHOCTD;

UHTEpPEC K pa3IinuHbIM cdepam npodhecCHOHANbHOU JeATEeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccun U PeaTn30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHHUIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIMTAHHUSA:

IKOJIOTUYECKU IIEJIeCOO0PA3HOE OTHOIICHWE K MPHUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphl: MNPUOOPETEHHUE OIbITa
IUTAHUPOBAHMST TOCTYNKOB M OLEHKH MX BO3MOXHBIX TMOCJIEICTBUM ISt
OKPYXaroUEenl Cpeabl;

OCO3HaHHE TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MpoOJieM W MyTel uX
pEIIeHNs;

CHOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MpPU HU3YYEHUH OHOJIOTUU
3HAHUSI W YMEHHUSA TpU PEHICHUH TPoOJieM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOJONOIL30BAHUEM  (COONIOAEHUE  TpaBWi  MOBEACHUS B  MPUPOJE,
HANpaBIICHHBIX HAa COXpAaHEHHE pPaBHOBECHsS B OJKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OroCchepsl);

aKTUBHOE HEMpUSITHE JEHUCTBUM, TMPUHOCAIIUX Bpel  OKpyKarouen
OPUPOJHOM cpese, YMEHHE MPOTHO3UPOBAaTh HEOJIaroNpHUsITHBIE 3KOJIOTHYECKUE
TIOCJIC/ICTBHSI PEITPUHUMAEMBIX JIEHCTBHUI U MPEOTBPAIIATD UX;



HAJIMYUE PAa3BUTOrO HKOJIOIMUECKOTIO MBILUICHHUS, SKOJIOTMUECKON KYJIbTYpPBI,
OIbITa JeSITeIbHOCTH HKOJIOTMYECKON HaNpaBJIE€HHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEIbHOM, KOMMYHMKATHBHOM M COLIMAJIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM EATEIBHOCTH KOJIOTNYECKOM
HATPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

C(pOPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIECTBEHHOW MPAaKTUKW, OCHOBAaHHOTO Ha JHAJIOre
KyJIbTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHNE S3bIKOBOM M UYHTATEJIbCKOW KYJNBTYpbl Kak CpEICTBa
B3aMMOJICHCTBUS MEXKY JIOJbMU U MIO3HAHUS MHUPA;

NOHMMaHUE creuuuK OHONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJICTaBICHUsS] 00 OKpYXarolleM MHUpE KaK O €IWHCTBE NPUPOJIbI, YEJIOBEKA U
o0miecTBa, B MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEHIeHUH MpoOIemM
COXpPaHEHUs MIPUPOJTHOTO PABHOBECHUS;

yOeXKAEHHOCTh B 3HAUYMMOCTH OHMOJIOTHHU ISl COBPEMEHHOM IMBHJIM3ALIMU:
o0ecrieueHrss HOBOI'O YpPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3[JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pEIIaTh PECypCHblE  MPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTEH BBIXO/1a U3 TNI00ATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieyeHrs  MepexoJa K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHATHLHOMY
UCIIOJIb30BAHUIO TMPUPOAHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMYECKMX 3HAaHUUW B LEIAX
NOBBIIICHUST OOIIEH KyJbTypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIHMOHAJIBHON TPaMOTHOCTH OOyuaromuxcs, (hopMUpyeMoi
IpU U3YYEHUH OUOJIOTUY;

NOHMMAHHUE CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMONy4YaeMble 3HAHWS JJs aHaiu3a u
OOBSICHEHHSI SBIIEHUH OKPYKAIOIIET0 MHUpPAa U MPOUCXONANUX B HEM HM3MEHEHHIA,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOLINXCA JaHHBIX C LEJIbI0 OMyUYEHHUsl JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HMCHOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS IS
pelIeHus MpoOJIeM B pEalIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IICHHOCTH HAyYHOH NEeSTEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO U UCCIEA0BATEIbCKYIO AEITEIbHOCTh MHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHMM MO OHOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJibTaThl OCBOCHMS yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MUPOBO33PEHUSI O0YyYaIOIIHUXCA
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTpaKarolIre
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPa U CHENU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HPHEPTHUS, IBJICHHUE, MPOIIECC,
CUCTEeMa, Hay4yHbIH (hakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClieIOBaHWE,  HAOJIOJICHUE, U3MEpPEHHME, OKCIEPUMEHT U  JIpyrue);
yHUBEpCAIbHBIC Yy4ueOHBIC JEUCTBUS (MTO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIye dbopMupoBanue (GYHKIIMOHATIEHOM
IrPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaloUuIMXxcs; CIIOCOOHOCTD
00yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUITMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEJIbHOW U COUUAIBHON MPAKTHUKE.

B pesynpraTe wu3ydeHuss OHOJOTMM Ha YPOBHE CpEIHEro oOIero
oOpazoBaHusi y oOyyaromierocss OyayT cGOpMUPOBaHbI ITO3HABATEJbHbBIC
yHUBEpCalbHbIE yUeOHbIE AEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbBIE YUEeOHBIE
JEUCTBUS, PETyJSITUBHbIC YyHUBEpCAJbHbIE Yy4eOHbIE JCUCTBUS, COBMECTHAas
NESITENIbHOCTb.

MeTtanpeameTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIEro
00pa30BaHMsl IOJKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMHI
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue JeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMmaTpuBaTth €€ BCECTOPOHHE;

UCIOJIb30BaTh INPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmza, cMHTE3a, CpaBHEHUS, KiIaccuuKaIum, o000IIeH s ), paCKPHIBATH CMBICIT
OMONOTHYECKNX TOHATUH (BBIACNATh MX XapaKTEepHbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3M C JIDYTUMHU MOHSATUSAMH);

OTIpENIENATh 1ENU JEeATeTbHOCTH, 3aJlaBasi TapaMeTpbl U KPUTEPUH UX
JOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI IEATEIbHOCTH C IIOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHE MOHATHS 17151 OOBSICHEHHs (PAKTOB U SBICHUH
YKUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHUE pacCyX JeHUs (MHOYKTUBHBIEC, JAEIyKTUBHBIE, I10
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pPaccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIIFOUCHUS;

PUMEHSATD CXEMHO-MOJICIbHBIE ~ CpeACTBAa A TPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€Hl M OTHOIICHWI B HM3y4aeMbIX OMOJOTHYECKMX OOBEKTax, a



TaKK€  NPOTHUBOPEUYMM  pa3HOro  poja,  BBISIBICHHBIX B Pa3jIMUYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUJIaH PEIICHUs MPOOJEeMbl ¢ YYETOM aHalnM3a UMEIOUIUXCA
MaTepUaIbHbIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUH 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IIPU PELLICHUY )KU3HEHHBIX ITPOOJIEM.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE IEeHCTBHSI:

BJIa/IETh HABbIKAMHU YUEOHO-MCCIIEI0BATEIBCKON U MMPOCKTHON ACSITENbHOCTH,
HaBbIKAMU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS PAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIOJIb30BaTh pa3iMuyHble BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOIO
3HaHUS, €ro WHTEpPIpeTaIy, MPeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCJIE [IPH CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUPOBATH HAYYHBIN TUIT MBILUIEHUS], BIAJAETh HAYYHON TEPMUHOJIOTUEH,
KJIIOYEBBIMH MTOHATUSMHU U METO/IAMU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
JESITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICCTBEHHBIE CBSI3M U aKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ PELEHUsl, HaXOAUTh ApryMEHTHI JJI1 JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a]]aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE pEHICHHs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHANIPABIICHHBIN MOWCK MEpPEHOCa CPEACTB M CIIOCOOOB
TENUCTBUS B MPO(GECCHOHATBHYO CPEY;

yMETh MEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO M MPAKTHUYECKYIO 00IacTh
KU3HECATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, TMpeajaratb OpUTMHAIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3371a9H, JOMYCKAIONTNE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHHKAX HH(OpMALIUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



UHOOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPEICTABICHHUS, KPUTUYECKH OIEHUBATh
e€ I0CTOBEPHOCTh U HETIPOTHBOPECUYNBOCTH;

dbopMyupOBaTh 3amPOCHl U MPUMEHATH Pa3IUYHbIE METOJAbl MPHU TOUCKE U
orObope Ouosioruyeckord HHQpopMaIuy, HEOOXOIUMON ISl BBIOJHEHUS Y4EOHBIX
3aad4;

npUOOpETaTh OIBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOJIb30BAHMS PA3IMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  Npe/ICTaBIICHUS
ouosiorudeckoi uHGopmaiuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyeckod HHPOpMALMEH: MTPUMEHATh XHUMHUYECKue, (QU3NYECKue W
MaTeMaTHYECKHEe 3HAKH W CUMBOJIBI, (opMylibl, abOpeBuaTypy, HOMEHKIATYpYy,
UCIIONB30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWsI W 3amUThl  WH)OpMmaIuwy,
nH(MOPMAIMOHHOM 0€30M1aCHOCTH JIMYHOCTH.

OByaieHHe YHMBEPCAJbLHBIMM KOMMYHHKATUBHBIMHM /1€/iCTBUSIMH:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAITUU BO BCEX cepax KU3HHU, aKTHBHO YIaCTBOBAThH
B JMaJIOre WX JMCKYCCHU MO CYIIECTBY OOCyX)JaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJEHUS OTHOCHUTEIIbHO BBITIOJIHEHHS MpejjiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl M COTVIACOBAHHOCTb MO3ULIUNA JPYTUX YYACTHUKOB
JIMaJiora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIECHUS, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTU TIEPETOBOPHIL;

BIAJCTh PA3IMYHBIMHU CIIOCOOAMHU OOIICHUS M B3aWMOJCHCTBHUSA, TMOHUMATh
HaMEPEHUS JPYTHUX JIIOJICH, TPOSBISITh YBOKHUTEIHHOE OTHOIIIEHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyTupoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHMMAaTh M HWCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI MpU PEIICHUH OUOJIOTUYECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICUCTBUS IPU PEIICHUHU yueOHO 3a1auH;

BBIOMpPATh TEMATHUKY W METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WIeHa KOJIEKTHBA,



IIPUHAMATh  L€IM  COBMECTHOM  JEATEIBbHOCTH, OPraHu30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,
pacrupenenarth pojid ¢ Y4€TOM MHEHHMH Y4YacTHUKOB, OOCYXXJaThb pPE3yJIbTaThl
COBMECTHOM palOTHI;

OLIEHMBAaTh KAa4e€CTBO CBOEr0 BKJIANA M KaXIOTO yYaCTHHKAa KOMAHIbI B
oOmIMii pe3ysbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[peularatb HOBBIE IIPOEKTHI, OLIEHMBATh HIEU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLMSIX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHbIMHU PeryJIsiTHBHBIMH AeHCTBUAMM:

1) camoopranusanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUS NPOOJIEM U UX
pelIeHus B AKU3HEHHbBIX U YUYECOHBIX CUTYAIIMSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBMAX M IOCTYIIKAx II0 OTHOIIEHMIO K JKUBOU NPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISITH
po0sIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
JEATEIBHOCTH U JKU3HEHHBIX CUTYaLNsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH PEIICHHS NpoOJeMbl €  YYETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacuIMpsITh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH JpyAMLIIMHU B
pasHbIX O0NacTAX 3HAHWI, MOCTOSHHO TIOBBIIIATH CBOM 00pa3OBaTENbHBIA U
KYJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJQJeTh HAaBBIKAMU  [O3HABATENbHOW  pedrekcuu Kak  OCO3HAHUSA
COBEpLIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pe3yJIbTATOB M
OCHOBaHUM, HCIOJIb30BaTh NPUEMBI pedIeKCUu ISl OLEHKU CHUTyaluH, BbIOOpa
BEPHOI'O PEILECHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO IPUHUMATh PELICHUS MO HUX
CHWKEHHIO;



IPUHUMATh MOTHBBI W apryMEHTBHl APYrMX IpU AHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TIOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrUX MpH aHAIM3€ pe3yJIbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMHU IPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHS Y4eOHOro MpeaMera
«buonorusi»y Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecredeHue
npoduibHOoro  oOydenust  oOydvarouuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cnenupuyeckue st OMOJIOTUM HaAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUIM 110
OCBOCHHIO, MHTEPIIPETAIIMA M MPEOOpPa30BaHUIO 3HAHWM, BHIBI NESATEIBHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUH M UX MPUMEHCHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX >KU3HEHHBIX cuTyauusx. [IpenMeTHble pe3yJsbTaThl MPEACTABICHBI I10
roJlaM U3y4eHUs.

[IpeameTHbie pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» B 10
Kjlacce OJKHBI OTPaXXaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHUM  3aKOHOB  TPHUPOJALI U  PEHICHUU MpoOJeM  PAIMOHAIBHOIO
MIPUPOIOTIOIL30BAHMS, O BKJIAJIC POCCHMCKUX U 3apPYOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKWX 3HAHWUW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIAral0IIUe OUOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIICHUE,
HACJICJICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BHUTHE), OMOJOTUYECKHE TCOPHH
(xnetounas teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, XpoMOCOMHasi TEOpHUS
HacieacrBeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o ueHrtpax
MHOTOOOpa3usi U MPOUCXOXKJEHUS  KYJIbTYpPHBIX  PAcTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB IMEPBOTO TMOKOJICHUSI, PACIHICTUICHUS, YUCTOTHl TaMeET,
HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTUYECKHX PSAJIOB B
HACJICICTBEHHON W3MEHYUBOCTU H. . Basunosa), IIPUHLUIIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAy4YHOTO MO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HUCCIEOBAHUIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaOJII0/ICHHUE, YKCIIEPUMEHT);



YMEHUE BBIICNIATh CYIIECTBEHHbIE IPU3HAKK: BUPYCOB, KJIETOK MTPOKAPHOT U
DYKApHOT, OJHOKJIETOYHBIX W MHOTOKJIECTOYHBIX OPraHu3MOB, B TOM YHCIIC
OaxTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpPraHOB pAaCTEHUH, >XKUBOTHBIX, YEIOBEKAa, MPOIECCOB KU3HEACATEIHLHOCTH,
MPOTEKAIONINX B OpPraHU3MaxX PaCTCHH, ’KUBOTHBIX U YEJIOBEKAa, OMOIOTUYECKUX
MPOIIECCOB: OOMEHa BEIIECTB (METa0O0IM3M), MPEBpAIEHUs YHEPTUU, OpOKEHUS,
aBTOTPO(PHOIO U TeTepOTPO(YHOro THUMOB MUTAHUS, POTOCUHTE3A U XEMOCHUHTE3A,
MUTO3a, Mei03a, raMeToreHesa, SMOpHUOreHe3a, MoCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  HWHIWBHUIyalbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXKIYy OpPraHOMJIAaMU KJIETKH U HUX
GyHKIHUSIMH, CTPOCHUEM KJIETOK PAa3HBIX TKAaHEW M WX (YHKIUSIMH, MEXIY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHUM, >KMBOTHBIX M YEIOBEKAa U WX
GYHKIIUSAMHU, MEXAY CHCTEMaMH OPraHoOB W HMX (QYHKIUSIMHU, MEXIY dTaramu
oOMeHa BEIIEeCTB, ATalaMH KJIETOUHOTO IUKJIA U AKU3HEHHBIX I[UKJIOB OPraHU3MOB,
ATaaMu AMOPUOHAILHOTO Pa3BUTHA, TEHOTHIIOM M (DEHOTHIOM, (EHOTUIIOM U
dakTopamu cpenbl OOUTaHuUS;

YMEHHE BBISBJIATh OTIMYUTEIbHBIC MPU3HAKA JKUBBIX CHCTEM, B TOM YHUCIIE
paCTCHHIA, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJI JOKa3aTelbCTBa POACTBA OPTraHU3MOB Pa3HbBIX
CHUCTEMaTUYCCKUX TPYIII;

yMEHHUE peliaTh OMOJIOrMYeCKUe 3a/1a4M, BBISIBISTh IPUUUHHO-CIIEICTBEHHbBIE
CBSI3M MEXTy UCCIICTyeMbIMU OMOJIOTHUESCKUMH MTPOLIECCAMU U SIBJICHUSMH, JCTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHUH MOTYYCHHBIX PE3yJIbTAaTOB;

yYMEHHE BBITOJHATH JTAOOpaTOpHBbIE M TMPaKTUYECKUE padOThl, COOMIOAATH
npaBuia npu padbore ¢ yueOHbIM U J1JA00PaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIUpys Leidb HCCIEJOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
PE3yNbTATHI U JIENIaTh BBIBOIBI;

YMEHHE Y4JacTBOBAaTh B Yy4€OHO-HCCIIENOBATEIHLCKOW paboTe 1o OHOoJIOTHH,
DKOJIOTUU M MEJIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOoJMYHO  TPEACTaBNIATh  MOJIYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(EPEeHIINSAX;

YMEHHE OIICHMBATh JITHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
objmactu  OWONOTMM M MEIUIMHBI  (KJIOHMPOBAHUE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHUE, HANPABIEHHOE M3MEHEHHWE T€HOMa U CO3/IaHHWE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBJIATh OCO3HAaHHBIM BBIOOp Oynyuied mpodecCuoHaIbHOM
JESTENIbHOCTH B 00JacTh OHOJOTHUH, METUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOI'0 XO3SIMCTBA, MHUILIEBOM MPOMBIIUIEHHOCTH, YIIyOJsITh MO3HABATEIbHbBIN
WHTEpEC, HAMPaBJICHHbBIN HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH npodeccun u
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3alUsAX  CPEIHEro
po(heCcCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.

[IpenMeTHbie pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce TOJDKHBI OTPaXaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MeCT€ MU PpOJIM OHUOJOTHMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa, B TO3HAHWM 3aKOHOB MPUPOJBI M PEIICHUH SKOJIOTHYECKHX
npo0JieM 4YeloBEeYeCTBa, a TaKkKe B PEIIEHWH BOIPOCOB PalMOHAIBHOIO
IPUPOIONOIL30BAHMS, U B POPMUPOBAHUY [IEHHOCTHOTO OTHOIIEHUS K IPUPO/IE,
OOIlIeCTBY, YEJIOBEKY, O BKJIaJIC POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHY;

yMEHHE BJIAJIeTh CHUCTEMON OHOJOrMYECKUX 3HAaHUW, KOTOpas BKJIKOYAET
ONpe/AeNeHUs] U TOHMMAHHE CYUIHOCTH OCHOBOIOJAraloluX OHOIOrHYEeCKIX
TEPMUHOB M TOHATUN (BHJ, dKocucTeMa, Ouocdepa), OMOJIOrHYECKHE TEOpUHU
(aBomroniionHast Teopust Y. JlapBuHa, CHHTETUYECKasi TEOPUS IBOJIOIUH ), YUEHUS
(A. H. CeBeprioBa — 0 myTsx W HanpasieHUsX 3Borounu, B.J. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus JIx. Xapaum u B. BaitaOepra,
3apogsimieBoro cxoiactsa K. M. bopa), npaBuna (munumyma lO. JluGuxa,
HKOJIOTHYECKON MHUpaMHIbl JHEpPruM), rumnore3sl (rumoresa «mupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAaMH  HAYyYHOTO  MO3HAHUS,
UCTIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIETOBAHUSAX JKUBBIX O00OBEKTOB U IKOCHCTEM
(onucaHue, U3MepeHUe, HAOJIO/IEHUE, SKCIIEPUMEHT), CIOCOOAMU BBISBICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3BMEHEHUI B IPUPOJIE;

YMEHHE BBIJCIATh CYIICCTBEHHBIE MPHU3HAKUA: BHJIOB, OHMOTE€OIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIM3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOILIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUIECKOTO u CUMIATPUIECKOTO
BUI000pPA30BaHMSI, BIUSHUS JABMKYIIUX CHII SBOJIOIUU HA TEHO(POHT TOMYJIAIINH,
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpejie 0OUTaHus, YepeI0BaHNsl HalIPaBICHUI
IBOJIIOLINU, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHAaBIMBATh B3aUMOCBSI3M MEXKAY TIPOIECCAMH SBOJIOIUH,
JBIDKYIIUMH CUJIAMU AHTPOTIOT€HE3a, KOMIIOHEHTAMU DPA3JIMYHBIX SKOCHCTEM U
IPUCTIOCOOTIEHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITH  OTJIMYUTEIbHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHHs, aOMOTHYECKHMX M OMOTHYECKUX



KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€M OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIION€HHBIX U3MEHEHHUMN B AKOCUCTEMAX CBOEH MECTHOCTH,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJI JOKa3aTelbCTBA POACTBA OPTraHU3MOB Pa3HbBIX
CHUCTEMATHYCCKUX TPYTI, B3aUMOCBSI3U OPTaHU3MOB M CPE/Ibl OOMTaHUS, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHs] MHOTO0Opa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUECTBA;

yYMEHHUE pelIaTh ONOJIOTMYECKUE 3a/1a4H, BBISIBIIATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIIeyeMbIMU OMOJIOTHUECKUMH MTPOLIECCAMU U SIBJICHUSMH, JCNIaTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHUH MOTYYCHHBIX PE3YJIHTATOB;

YMEHHUE BBITIOJNHATH JabOpaTOpHbIE W TMPaKTUYECKHE PadOThI, COONIOAATH
npaBuia mpu paboTre ¢ yueOHBIM U JTA00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbLHBIMH
cpeacTBamMu, (GOpMYyIUpys Leidb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThI U JACJIATh BBIBOIBI;

yMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIENIOBATEILCKOW paboTe 1o Ouoyioruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl HA  YUYEHUYECKHX
KOH(EPEHITUAX;

yMEHHUE OIICHUBATh TUTIOTE3bI U TCOPHUH O IPOUCXOKICHUH KU3HH, YETIOBEKA
U YeJIOBEYECKUX pac, O MPUYMHAX, MOCICIACTBUSIX U CHOCO0axX MPEeAOTBpaIICHUS
1J100aJIbHBIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyayiied mpodeccruoHanbHON
JESTEIILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TTPUPOIONIONB30BaHNUS, MEUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO3SMCTBA, IMHIINECBON
MIPOMBIIIUICHHOCTH, YTJIyOJIITh TIO3HABATEIbHBIH WHTEpPEC, HaAINpaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKEHHE
OMOJOTUYECKOTO0 00pa3oBaHUsl B OpPraHU3alUSIX CPEIHEro MpodhecCUOHATBLHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acos

Ne i/ Konrposbasie  IIpakTny
IpOorpamMmmal Bceero
padoTsbI padoThI
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 buonorus kierku 2 0.5
4 XuMuyeckasi OpraHu3aius KIeTK! 10
5 Crpoenne U PyHKIIUH KIETKH 8 2
6 OOMeH BellecTB U NPEeBpaLEHUE SHEPTUH B 9 |
KIIETKE
7 Hacnencreennas uaopmanus u 9 0.5
peanuzanus e€ B KJIETKe
JKU3HEHHBIN UK KIETKH 6 1
Crpoenne U pyHKIIUH OpPTraHU3MOB 17 1.5
10 Pa3sMHOKeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTHKa — HayKa O HACJIEICTBEHHOCTU U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH U3MEHUMUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYEeCKask OUOIOTUs 4
17 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

13




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne n/m Kounrpoabubie  IlpakTuu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
1 3apoxk/IeHUE U Pa3BUTUE IBOJIFOLIMOHHBIX 4
npezcTaBiIeHuit B OMOJIOTHH
2 MuxkposBonronus 1 €€ pe3yJIbTaTbl 14 2
Makpo3BoJIIOIIUS U €€ pe3yJIbTaThbl 6
4 [TpouncxoxaeHue U pa3BUTHE KU3HU HA 15 L5
3emuie
5 [TpoucxoxneHue 4enoBeka — aHTPOIIOTEHES 10 1
DKOoJIorusi — HayKa O B3aMMOOTHOILICHUAX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
7 Opranu3mel U cpesia OOUTaHus 1.5
OKOJI0TUS BUAOB U HOMYJIALUN 0.5
9 OKosorus coo0I1ecTB. DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3xocucTeMa
11 Yenosek U OKpy:Karolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

Bbuonorus kak KOMIUIEKCHas! HayKa U Kak
4acTb COBPEMEHHOT'0 00I11eCTBa

JKuBbIe CHCTEMEBI U UX CBOMCTBA

YPOBHGBBJI opraHu3anus )XUBBIX CUCTEM

HcTopust OTKPBITUS U U3yUEHUS KIETKH.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuueckas padbora
«M3y4yeHne MeTo10B KJIETOYHOM Oroiorun
(xpomatorpadusi, snexTpodopes,
TuddepeHaIbHOe HEHTPUYTUPOBaHHUE,
[11IP)»

XUMHUYECKUN COCTAB KJIETKUA

0.5

MuHepasbHbIe BEIIeCTBa KIETKHU, UX
Ouosoruueckas poib

Opr AHNYCCKHUE BCIICCTBA KIICTKH — OCIIKH.

JlaGopatophas pabota «OOHapykeHHe
0EJIKOB ¢ TOMOIIBIO0 KAaUeCTBEHHBIX
peakuui»

0.5

CgoiicTBa, Knaccupukanys u GyHKIUU
0enKoB




10

OpI‘aHI/I'-IeCKI/IC BC€IICCTBA KJIICTKH —
YIJICBOJbI

11

12

13

OpFaHI/I'-IeCKI/IC B€IICCTBA KJIICTKH —
JIMITU A BI

Hyxneunossie kuciotel. JIHK u PHK.
JlaboparopHas padota «lccrnenoanue
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3IUYHBIX OPTraHU3MOBY»

Crpoenue u pynkiuu ATO. Jlpyrue
nykieosuaTpudocdarsr (HTD)

0.5

14

CexsennpoBanue [JHK. Meroast

TCHOMHWKHU, TPAHCKPUIITOMUKHU, TIPOTCOMUKHU

15
16

MeToapl CTPYKTYPHOU OHOJIOTHH

Tunel knerok. [IpokapuoTndeckas KieTka

17

18

CrpoeHue 2yKapuOTHIECKOM KIETKHU.

[TpakTnueckas pabota «/3yueHue cBOiCTB

KJIETOYHOU MEMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKU

0.5

19

OnHoMeMOpaHHbIE OpraHOU bl KJIETKH.
[TpakTnueckas pabota «3yuenue
JBHKEHUS LIUTOILIIA3MBI B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

[ToryaBTOHOMHBIE OPTAHOUIBI KIICTKH:
MUTOXOHJIPHH, TUTacTUBL. JlabopaTopHas
pabota «VcciienoBanue mia3mMoin3a u
JIETUIa3MOJH3a B PACTUTEILHBIX KIETKaX)»

0.5

21

HememOpaHHble OpraHoubl KJIETKU

22

Crpoenue U QyHKIUH 71pa




23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHune cTpoeHHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMMUJISIIIUSL — JIBE
CTOpOHBI MeTabou3Ma. Turel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHICCKONH aKTHBHOCTH
(bepMeHTOB (Ha pUMepe aMUIa3bl WU
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peaKuui
KJIeTo4uHOro MeTabonusma. JlaboparopHas
pabota «/3yueHnue GpepMeHTaTUBHOTO
paclleIuIeHHs IEPOKCHIA BOJIOPOA B
pPacTUTEIBHBIX U KUBOTHBIX KIIETKAX)»

benku-akTuBaTOphl ¥ OENKU-UHTHOUTOPHI

0.5

27
28

ABTOTpO(HBIN TUIT 0OMEHA BEIIECTB

dorocunre’

29

30

XemocuHnres. JJaboparopnas pabota
«CpaBHeHue 1poieccoB (POTOCUHTE3A U
XEMOCHHTE3a»

AnaspoOHble oprauu3Mbl. Buasl OpoxkeHus.

JlaGopatophas pabota «CpaBHEeHHE
IPOIIECCOB OPOXKEHUS U ABIXaHUS

0.5

31

AdpOoOHBIE OPTaHU3MBI. DTarbl
HHEPreTUYECKOTO OOMEHa

32

DHeprusi MeMOpPaHHOTO rpaJieHTa
npoToHoB. Cunrte3 AT®: pabora




npoToHHON AT®-cunTassl

33 Peakunu MaTpuyHOTO CUHTE3a
34 Tpanckpunuus — Marpuussiii cuate3 PHK
35 Tpancnsuus u e€ 3Tarbl
36 Koauposanue amuHokucnor. Ponb
pubocoM B OMOCHHTE3e OenKa
37 Opranuzanus reHoMa y IpoKapuoT U
3YKapuoT
18 MonekynsipHble MEXaHU3MBbI SKCIIPECCUU
TEHOB y 9YKapHOT
Bupycsl — BHeKJIeTOUHBIE (POPMBI KUZHU U
39 obsuraTHbIC MapasuThl. [IpakTudeckas 0.5
pabota «CozaHue MOJeNid BUpycay
40 Bupycuble 3a001€BaHMsI Y€I0BEKA,
JKUBOTHBIX, PACTCHUHN
41 HanoTtexHonoruu B OMOJIOTUN U MEIULIUHE
42 JKU3HEHHBIN UK KIIETKA
43 Marpuunsiii cuares JJHK
XpomocoMmsl. JlTabopaTropHas pabota
44 «3yyeHmne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 Jlenenue KJIeTKH — MHUTO3
Tunel knetok. KaprokuHes U HIUTOKUHE3.
46 JlabGopaTtopHas paborta «Habmonenne 0.5
MUTO3a B KJIETKaX KOHUMKA KOpEeIIKa JyKa
(Ha TOTOBBIX MHUKpOITpENapaTax)»
47 Perynsums »KU3HEHHOTO LUKIA KIETOK




48

OpranusM Kak eIMHOE LIe10e

Txanu pactenuit. JlaboparopHas padota

49 . - 0.5
«3yuenue TkaHe pacTeHUI»
TKaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3ydueHue Tkanen 0.5
JKUBOTHBIX»
Opranbl. Cucremsl opraHoB. JlaboparopHast

51 paboTta «/3ydueHrne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBr>keHMEe OpraHu3MoB

54 IIutanue oprann3mMoB

55 [lutaHre MO3BOHOYHBIX )KUBOTHBIX.
[IumeBapuTenbHas CUCTEMA YeJIOBEKa

56 JIpIxaHue opraHu3MoB

57 JIpIXxaHu€e MO3BOHOYHBIX KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB

59 KpoBeHoCHas cucTteMa 03BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

60 Brinenenue y opraHu3mMoB

61 3anuTa y OpraHu3MoB

62 HNMMmyHHas cucTeMa 4enoBeKa

63 PaznpaxxumocTs u perynsiuus y
OpPraHU3MOB

64 ['ymopanbHast perynsuus U 3HI0KpUHHAS

CHUCTEMaA XUBOTHBIX U YEJIOBCKA




65

DopmBbl pa3MHOKEHHSI OPTaHU3MOB

66

[TonoBoe pa3MHOKEHNE

67

Metios

68

['ametorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTopHas paboTa
«3ydyeHue cTpoeHus MOJIOBBIX KJIETOK HA
TOTOBBIX MUKPOIIPENapaTax»

0.5

69

70

I/IH,Z[I/IBI/I,I[yaJ'ILHoe Pa3BUTHC OPraHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoOB U TKaHEeH U3
3apOJIBIIIEBBIX JTUCTKOB

71

Poctu Pa3BUTHUC ) XUBOTHBIX.
JlaboparopHast pabota «BrIsiBICHHE
NPU3HAKOB CXOJICTBA 3aPO/IbIIIICH
MIO3BOHOYHBIX KHBOTHBIX)»

0.5

72

73

74

Pa3mHOKEHME U pa3BUTHE PACTCHUM.
JlaboparopHas pabora «CTpoeHue OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHID
HcTopusi CTAaHOBJIEHUS U Pa3BUTHUS
TEeHETUKH KaK HayKu

OCHOBHbBIE IOHATHS U CUMBOJIbI T€HETUKHU.
JlaGopatopHas pabota «/Ipozodua kak
00BEKT FeHETUUECKUX UCCIICTOBAHMI»

0.5

0.5

75

3aKOHOMEPHOCTH HacJieJ0BaHUSA
npu3HakoB. MoHOTHOpHIHOE
ckpeuuBanue. [IpakTuueckas pabora
"HN3yueHue pe3yabTaToB MOHOTHOPUAHOTO
CKpeLIMBaHus y Apo30duibr"

0.5



[uTomornyeckue OCHOBHI MOHOTHOPHIHOTO

76 1
CKpELIUBaHUs
77 AHanusupyrouiee ckpeuiuBanue. Hemonxoe )
JIOMUHUPOBAHHE
JurubpuaHoe cKpelyuBaHue.
78 [IpakTruueckas pabora «M3yueHnue | 0.5
pe3yNbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ipo30(QHITBD)
79 [{uTonoruveckrie OCHOBBI TUTHOPUAHOTO 1
CKpELIMBaHUs
80 CuerieHHOE HacleJ0BaHNE IPU3HAKOB 1
81 XpoMOCOMHas TeOpUs HACIEACTBEHHOCTH 1
82 ['enetuka mosna 1
&3 I'enoTHm kak iejocTHas CUCTEMA 1
24 I'eHeTYECKUI KOHTPOJIb Pa3BUTHUSA |
pacTeHul, )KUBOTHBIX U YEJIOBEKA
25 N3MeHunBOCTH TpU3HAKOB. Bubl |
W3MEHYUBOCTH
86 MonudukanronHas ”3MEHYUBOCTh 1
BapuanvoHHBIN psit ¥ BapualOHHAs
kpuBas. JlabopatopHas pabota
g7 «HMccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MOIU(DUKAITMOHHON N3MEHYUBOCTH. '
[TocTpoeHune BapuallmOHHOTO psijia U
BAapUALIMOHHOU KPUBOM»
28 ['eHoTHIIMUYECKAsk N3BMEHYUBOCTb. |
KomOuHaTHBHAS N3MEHUYUBOCTD
89 MyTainmoHHass U3MEHYUBOCTb. 1 0.5




[IpakTuueckas padbora «MyTtauuu y
Jpo30(¢ Bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMCpHOCTI/I MYTAllMOHHOTI'O ITpo1necca.
OIUreHETUKA U SITUTCHOMUKA

91

['eneruka yenoBeka. [IpakTuyeckas pabora
«CocTtaBneHue U aHaIu3 POJIOCIOBHOM»

0.5

92

MeTtoansl MEIUITMHCKOU IT'€HETUKH

93

94

95

96

3Ha‘~IeHI/I€ MGHHHHHCKOﬁ TCHCTHUKHU B
HpeI[OTBpaHleHI/II/I 1 JICUCHUU I'CHCTHUYCCKHUX
3a00/1€BaHNIl YeI0BEKA

OCHOBHbBIE TIOHSTHS CEJIEKIUU.
JlaboparopHas padorta «3yueHnue copToB
KYJIBTYPHBIX PACTEHUHN U TOPOJI JOMAIITHUX
YKUBOTHBIX)

MeToab! ceaeKIIMOHHOI paboThI.
JlaGopatopHas pabota «/3yueHue MeTonoB
CEJIEKLINM PaCTEHUI»

JlocTrKeHMsI CeNTeKIIMN paCTeHNUN 1

KUBOTHBIX. [IpakTnueckas pabora
«lIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOIb30BaHHE
TeHETUYECKUX PECYPCOB

98

99

BuotexHonorus kak Hayka U OTpaciib
nponsBoacTBa. [IpakTndeckas pabora
«3yuenne 0ObEKTOB OMOTEXHOIOT UM

OCHOBHbBIC HANpPaBJICHUS] CHHTCTUYCCKOMN
OHOJIOrUH

0.5



100 XpOMOCOMHas U T€HHasl HH)XEHEPUS 1

101 MenuuuHcKre OMOTEXHOIOTHHI 1

102 PesepsHblii ypok. [IoBTopenue,
000011IeHNEe, CUCTEMATH3aI1s 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME 102 0 13:5




11 KITIACC

KoanuyecTBo yacos

Ne Tema ypoka Konrpoabubie  IIpakTHYecKHq
n/n Bcero
padoThI padoTsbI

1 OposmoninonHas Teopust Y. Jlapsuna 1

) JIBH>KyIIHE CHIIBI DBOIIOLIMM BUJIOB 110 Y. |
JapBuny

3 Bbopn0a 3a cymiecTBoBaHHE, €CTECTBEHHbIH 1
Y UCKYCCTBEHHBIN 0TOOD

4 dopMHUpOBaHNE CUHTETUYECKON TEOPHH |
HBOJIIOLIUU

5 DTarbl 3BOJIIOIIMOHHOTO TpoIiecca: |
MUKPOIBOJTIOIHUS X MAKPOIBOJIIOIUS

6 [Tomymsiiust — saeMeHTapHas eIuHUIA |
ABOJTIOIUHN
3aKOH TeHeTUYeCKOoro paBHoBecHs Jx.

- Xapau, B. BaitnOepra. JlabopaTopHas | 0.5
pabota «BrIsiBIeHHE N3MEHUYUBOCTH Y '
0cobeii 0THOTO BUAA»

8 DnemeHTapHbIe (PaKTOPHI IBOTIOIUU 1

9 DddexT ocHoBarens. ekt |
OYTBUIOYHOTO TOPJIBIIIKA

10 Murpauuu. M30a0uu nomyJsisuui: 1
reorpaduyeckas, Ouonornyeckas

1 EctectBenHblil 0TOOp — HaNpaBIIAIOMUN |

(hakTOp IBOIIOITIHU




12

[Tomoroii oT60p

13

[TprucnocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MHUKPOIBOJIIOLINH.
JlaboparopHas pabota «3yuenue
apoMop(h030B ¥ UIUOATANITAIINNA Y
pacTeHUI U KUBOTHBIX)

0.5

14

[Tpumeps! npucnocoOaeH Yy OpraHu3MOB:

Mopdonoruueckne, GU3N0IOTHIECKHUE,
OMOXMMHUYECKHE, IIOBEICHUYECKHE.
JlaboparopHuas padota «IIpucnocobnenus
OpraHu3MoOB U UX OTHOCUTCIIbHAA
11e1eco00pa3HOCTh)»

0.5

15

16

Bupn, ero kpurepuu u CTpyKTypa.
JlaboparopHuast pabota «CpaBHEHHE BHIIOB
0 MOP(OJTOTUIECKOMY KPHTEPHIO)

Crpykrypa BuJa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MUKPO3BOTIOIIUI

18

19

CBs3b MHKPOI3BOJIIOIWHA U SITUACMHUOJIOT N

MaKpOBBOJ'IIOI_[I/ISI. ITaneoHTOIOTHYECKHE
MCTOAbI U3YUYCHUS 5BOJIFOITUU

20

buoreorpaduyeckue MeToabl U3ydeHuUs
3BOJIIOLIUN

21

22

DOMOpPHUOIOTHYECKHE U CPABHUTEIBHO-
MOP(OIIOTHUECKHE METO bl H3yICHHUSI
3BOJIIOIUHU

MOHCKy.TISIpHO-I‘eHeTI/I‘-IeCKI/IC,
OMOXMMUYCCKUEC U MATEMaTHUCCKHUE




MCTOAbI U3YUYCHUS 53BOJIIOITUU

23 OO6mre 3aKOHOMEPHOCTH IBOTIOIUN
4 AnantuBHas paauanys. HepaBHOMepHOCTD
TEMIIOB 3BOJIIOLUU
)5 HayuHble rUnoTe3sl IPOUCXOXKIACHUS
KU3HU Ha 3emiie
26 JloHayuHBbI€ MpeICTaBICHUSI O 3aPOXKIACHUN
KUZHU
7 OcHOBHBIE 3Tanbl HEOPTraHUIECKON
HBOJIIOLIUU
28 ['unoTe3sl 3apoKAeHUS KU3HU
WcTopust 3eMau 1 MeTOIbI €€ N3YUEeHHUS.
29 JlabopaTtopHas pabora «3y4ueHue u 0.5
OIHCaHUE UCKOMAEMbIX OCTaTKOB APEBHUX
OpPTaHU3MOB»
30 HavanpHbie 3Tansl opraHnyecKoi
HBOJIIOLIUU
31 DBOJIONUS 3YKapHOT
OcHOBHBIE 3Talbl 3BOIIOLUN
1 pacturensHoro mupa. [Ipaktudeckas 0.5
pabota «/3yueHne ocoOeHHOCTEH '
CTPOCHUS PACTCHUI pa3HBIX OTIICIIOBY
1 OCHOBHBIE 3Talbl 3BOJIOLNHN )KHBOTHOTO
MHUpa
Oomronys )KUBOTHBIX. [IpakTrueckas
34 pabota «/3y4ueHue ocooeHHOCTEH 0.5
CTPOEHUS T03BOHOYHBIX )KUBOTHBIX»
35 Pa3ButHe %u3Hu Ha 3emiie 1o 3pam U




nepuogam

MaccoBsie BBIMHUPAHHA — SKOJIOTHYECKUEC

36 KPHU3HCHI POLLIOrO

37 CoBpeMeHHbIN IKOJIOTMYECKUIN KPU3HC, ET0
0COOEHHOCTH

n CoBpeMeHHas cucTeMa OpraHu4ecKoro
IIPOLIOTO

19 OCHOBHBIE CUCTEMATUYECKHE TPYIIIIBI
OpraHHU3MOB

40 AHTpONOJOrus — HayKa O 4eJIOBEKE

41 Passutne npeacrasnenuii o
IIPOUCXOXKICHNUHN YEJIOBEKa
MecTo yenoBeka B CUCTEME
opranuueckoro Mupa. JlaboparopHast

42 pabota «3yueHue ocobeHHOCTEH 0.5
CTPOEHHMSI CKeJleTa YeI0BEKa, CBA3aHHbBIX C
MPSIMOXOKICHUEM»

43 JIBrXKyI1IM€e CUJTBI aHTPOTIOTEHE3a

44 CooTHolieHne OUOIOrHYECKUX U
COLIMAJIbHBIX (PAKTOPOB B AHTPOIIOTE€HE3E

45 OCHOBHBIE CTAJMH aHTPOIIOTeHEe3a

46 [Taseorenerrka u nageoreHOMuKa

47 DBOJIIOLIUSI COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacol. [Ipaktuyeckas

48 pabota «3yueHue 3K0IOrn4eCcKUx 0.5
ajlanTalnui YeIoBeKay

49 MexIuCIUIUIMHAPHBIE METObI

AHTPOMOJIOTUU




50 3apoxACHUE U PA3BUTUE IKOJIOTHUHI 1
Mertoap! sxonoruu. JlaboparopHas pabota

51 «M3yueHne METO/10B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BAHUI

5 3Ha4YeHHE IKOJOTUUECKUX 3HAHUM JIs |
YelioBeKa

53 Okonornveckue GaxTopbl 1
AbGuoTtndeckue daktopsl. CBET Kak

54 skosiornueckuii pakrop. JlabopaTopHas | 0.5
pabota «BpIsiBIeHHE IPHCTIOCOOICHUI '
OpPTaHU3MOB K BIMSIHHIO CBETa»
Abunorudeckue paxtopsl. TemmepaTypa
KaK 3KOJIOTHYECKHH (pakTop.

55 JlaboparopHast pabota «BrisiBIeHNE 1 0.5
MIPUCTIOCOOIEHUI OPraHU3MOB K BIMSIHUIO
TEMIIEPATYPbI»
Abunotnyeckue GpakTopsl. BiaxkHOCTh Kak

56 skonornueckuit pakrop. JlabopaTtopHas 1 0
paboTta « AHATOMHYECKHE OCOOCHHOCTH o
pacTeHuii U3 pa3HbIX MECT OOUTAHUS

57 Cpenpl 0OuMTaHUsI OPraHU3MOB 1

58 buonornueckue puTmMbl 1

59 Kuznenusie popMbl OpraHu3MOB 1

60 buoTtnueckue daxkTopsl 1
3HaueHue OMOTHYECKUX B3aUMOJICHCTBUI

61 JUIsl CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHEe XapaKTePUCTUKU 1




nomnyJjauuu

OCHOBHEBIE TTOKa3aTeIn MOMyJIAIHUN:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE MOKA3aTeNu MOMYJISLUH:

64 POKIaeMOCTh, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAILIUU

65 DKoJ0oruYecKast CTpyKTypa MOIMyJISIIHH

66 JluHaMMKa MONyJISUU U €€ Peryisauus

67 KpuBble pocta 4rcieHHOCTH MOIMYJIALNH.
KpuBbie BbIKMBaHUS
DKoJioruuecKasi HUIIA BU/A.

68 Jlaboparopnas padota «IlpucrnocoOnenus 0.5
CEMSTH PAaCTCHHI K PACCEIICHUIO»

69 Bun xak cucrema nonynsuui

70 3aKOHOMEPHOCTH MOBEACHHS U MUTPAIUi
KUBOTHBIX

71 Coo00111€CTBO OpraHN3MOB — OHMOIIEHO3

72 DKocucTeMa Kak OTKpBITasi cUCTeMa

7 KpyroBopoT BemecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHBIE MOKA3aTeNN YKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenuns cooOIIecTB — CyKIIECCHH

77 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOpE U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI




TYHP, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPOIIOT€HHBIE YKOCUCTEMBI

20 Ypb6oakocucremsl. [IpakTrueckas pabora 0.5
«M3yueHne u onrcanue ypoo3IKOCUCTEMbD) '
3akoHOMEpHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JCHCTBHS 3arpsi3HEHU

%) pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpPTaHU3MEHHOM, MOITYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmermanerapHas 00004YKa
3emun

84 Yuenue B. U. Bepranckoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemiecTs u
OMOreOXMMHYECKUE ITUKIIBI

%7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcTolunBocTh 6nochepsl

89 DKOJI0rM4ecKre KpU3HUChl U UX PUYHHBI

90 Bo3zneiicTBue uenoBeka Ha Guochepy

91 AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENIbHBIN U )KUBOTHBINA MUP

92 Oxpana npupoIbt

93 OCHOBHbIE NPUHIIUIIBI YCTOWYHUBOTO




Pa3BUTHA YCJIOBCUCCTBA U IPHUPOABI

PanmonansHO€ MpUPOIONOIL30BaHUE U

94 COXpaHEHHE OMOJIOTHYECKOTO 1
pazHooOpasus 3emin

95 Q§o6meHHe 1o Teme « MUKpPOIBOIOIHUS U |
e€ pe3yaIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpO3BOJIIOLUS U 1
e€ pe3yIbTaThD»

97 O6o006menue no reme «IIpoucxoxaenue u |
Pa3BUTHE )XKU3HU HA 3eMIIe»

98 Oo6o06menue o Teme «IIpoucxoxaenue I
YeJI0BEKa — aHTPOIIOTCHE3)

99 O060061IeHne o TeMe «DKOJIOTHUST — HAayKa O |
B3aMMOOTHOIICHHUSIX OPTAaHU3MOB)Y

100 O600menue o reme «OpraHu3Mel U cpejia |
oOuTaHus»

101 O606H.ICHIiI’e o TeMe « DKOJIOTHUS BUIIOB U 1
TIOTTY JISTIF

102 O6006menue o teme «buochepa — |
JI00aTbHAs IKOCUCTEMAY

OBIEE KOJIMYECTBO YACOB I1O 102 75

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



IokyMeHT yTBepxzeH 1rpoctou ST pykoBoauTessi
YupexaeHus
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