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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yrmy0naéuHoro ypoBHs uszydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHou oOnactu «EctecTBeHHO-
HayuHble TpeaMmeTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUs Ha YpPOBHE CpEAHEro ooOiero oOpa3oBaHUA U
MIPU3BAaHBl OOCCIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, CpeHUM TTPOPeCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/a4y, CBS3aHHBIX C TpodopueHTarmeli 00yJaronuxcsT M CTHMYJIUPOBAaHHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér npeacrtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpOBHE, omnpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAepKaHue, ero
CTPYKTYpUpOBaHHE IO pas3jeiaM ¢ TeMmaMm, paclpeieieHde To Kiaccam,
PEKOMEHIyeT MOCIEAOBATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH TMPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpa3e >KW3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHUS U B
(GbOpMHpPOBaHUHM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATCIBPHOW JICATCIBHOCTH,
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OuOoJIOTMYEeCKOoe O00pa3oBaHUME B IIKOJE U OpPUEHTUPOBAH Ha
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paciMpeHre U yriyoJieHue 3HaHWil, 00ydaroluxcsi O KUBOH NMPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHMUS COCTaBISIET CUCTEMA
OMONOTHMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OO0YyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJieHbl OWOJOrMYEeCKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OHWOJIOIMYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLMOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl dKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOJOTHHM U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4€HUE, OCHOBBI DKOJIOTUU U yUeHUe 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIIUIIOB U MPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIE€TKHU, OpraHu3Ma, OIS,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMS U PA3BUTHS
TOM uau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.
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[enp uzyuenus yuebHoro npeamera «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KMBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0macTu
npoecCHOHANbHON JIeITeNIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIONINX 3aa4:

OCBOCHHME OOYYarOUIUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJISALHNS, BUA, OMOTeoLEeH03, Onocdepa); 0 BELAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTHYECKHX
UCCcleoBaHU B JjabopaTopum W B mpupose (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; IOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOIIICHUIO K OKpYXKalIllel NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npodriiakTUKY WHGEKITMOHHBIX 3a00J€BaHNM, MpaBUiia TTOBEACHUS B MPHUPOJAC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYabHBIX 1 TBOPUECKUX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHel
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCIIETOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1a4, MOACIUPOBAHUS OHOJIOTHUYECKUX
O0O0BEKTOB U MPOLIECCOB;
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BOCIIUTAaHUE Yy 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
I1EJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOMH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEJACHUS B IPHUPOJE;
MHTErPallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpyXXammux Jojned  (cobmomeHuss Mep mnpodunmaktuku — 3a00JIeBaHHIA,
oOecrieyeHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUU B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolMMUCH
VHIMBUTyaJIbHOU o0pa3oBaTenbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNI0, B COOTBETCTBUH C
WH/IMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YnCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHETo 001mero oopasoanus, coctaBisier 204 gaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
NpOAODKeHHE OMOJIOTMYECKOTO O00pa3oBaHWsT B  OpraHU3alUsAX  CPEIHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIIEAOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COJEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHo# utoropoi arrecraiuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. [Ipodeccun, cBszanHbie ¢ Ouonorueil. 3HauyeHUE OHOJIOTHH B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. 11. [Tasnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OWMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Y4YeHHUE

JKuBble cucTeMBbl Kak mpeaMer u3lydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJSPHBIA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HbIX YPOBHSAX OpraHU3alvH.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudyeckor Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBast runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsATHe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun
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Tabmuubr u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonornyeckue
cucteMbl», «CBOHCTBa IKUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJOBaHME  JIsi  IPOBEICHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUYEHBIX aToOMOB, AU(QepeHInanbHOe
HEeHTpUyTrUupoBaHUe, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHuEe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma m €€ ponmp Kak pacTBOPUTENS, PEAarcHTa, y4yacTHE B CTPYKTYPUPOBAHUU
KJICTKH, TEIUIOPETYISIIuu. MuHepanbHbIe BEIECTBA KJICTKH, UX OHMOJIOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€KOBOM MosieKysbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.

Yraesoasl. MoHOCaxapuabl, AUCaXapyuibl, OJIMTOCAXapUuAbl U OJIHCAXAPUIBI.
OO6mmit  1maH CTpoeHUsT U (PU3MKO-XMMHUYECKHE CBOMCTBAa  yTIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. I'napodunsHo-TuApOdoOHBIE cBOMcTBa. Knaccudukarus aunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue QyHKIUU
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aunuaoB. OO1me CBONCTBAa OMOIOTMYECKUX MEMOpPaH — TEKy4eCTb, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonorndeckue pynkuun JIHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Moiiekysne ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKy, RPOMeoMUKU.

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoOMoOnekyl. Mooeruposanue
CMpYKmypbl U OYHKYUi OUOMONEKYT U UX Komniekcos. KomnviomepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHAT0208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOJIEY.

Tabmuupl u cxemsbl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHe MOJIEKYJ
yraeBoaoBy, «CTpoeHHe MOJEKyl JIMNHUI0B», «HyKIEenHOBBIE KHCIOTBD,
«Ctpoenue Mosnekyiasl ATOy.

OO0opynoBaHue: XUMUYECKAs MOCYAa U 000PYI0BaHKE.

IIpakTnyeckas padora «Katanuruueckas akTHBHOCTb (DEPMEHTOB B JKHUBBIX
TKAHSIX»

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: JyKapuOoTHYecKass M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHure npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxen.
Oco0OEeHHOCTH CTPOCHHSI TEeTepOTpO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBaHHE 3YKapUOTHYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (miasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIECTB yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIM U BTOPHYHBIH
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpmii-
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KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3o1uTo3. Kierounas
crerka. CTpyKTypa U QyHKIIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenne nuromnia3Mbl. OpraHou bl
kietkn. OnHoMeMOpaHHBIE OpraHouibl KIETKU: OHHAOIJIA3MAaTHYecKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKUIHMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBIA)  3HAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmaparta ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeTOK. Kiterounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHIpuM u rmiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUMN.

HememOpanubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. IIpomeorcymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
neHtp. CTpoeHuWE U JBWKEHHE OKITYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momophuie benxku.

Anpo. O6omouka sigpa, XpOMaTHH, KapuoIUia3ma, SAPBIIIKA, UX CTPOCHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Iyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Kinerounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpo€HHE  pacTUTENbHOW  KJIETKn», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NPOKapuOTHIECKON KIETKN.

OO6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHHe CTPOEHUS KIETOK pa3IMYHBIX
OpraHU3MOB).
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IIpakTuueckas padora «lccnegoBanue Ma3Moin3a M Jeriia3Moin3a B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BeniecTB M NpeBPalllcHIE JHEPTIUH B KJIEeTKe

AccUMMIIALINS U TUCCUMIISIIIMS — IBE€ CTOPOHBI MeTabonmn3Ma. Tumnesl ooMeHa
BEIIECTB: aBTOTPO(MHBIA W TeTepoTpOodHBIA. YUacThe KUCIOpoAa B OOMEHHBIX
mpoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATOD B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep PEaKIUuid KJICTOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalau3aTopoB. benmku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIETKE. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll (omocunme3 y obaxkmepuii. Ceemocodouparoujue
nUSMeHmul U NUSMEeHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOMIacToB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BiMsHHe pa3nuyHbIX (HAKTOPOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpTraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JIbIXaHue. Poib MUTOXOHIpHIL B
npoleccax onosoruyeckoro okucienus. [uknnueckue peakuun. OKUCIUTEIBHOE
bocdopmupoBanue. Iuepeus memodpanHoz2o 2paduenma npomonos. Cunme3
AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpetst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3», « DHEpreTuueckuii oomen», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHME AJI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

IIpakTuyeckas padora «3yueHue (HEepMEHTATUBHOTO pPACIICIUICHUS
NEePOKCHUAa BOJIOPOA B PACTUTENbHBIX U dKUBOTHBIX KIIETKAX).
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IIpakTuyeckas pabdora «Pemenue 3agau mo teme «OOMEH BELIECTB U
SHEPIUHU B KIIETKE).

Tema 7. HaciiencrBeHHass uHGopMalnus U peaju3anus eé B KIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopmManuu. ['eHeTnueckuit
KOJI, €ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINIWA: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUIEIbHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOTa U 3YKApUOT. Peryssdinusa akTMBHOCTH IT€HOB y IpokapuoTa. [ umoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanuzmol IKCHpeccuu 2eHO8 y
aykapuoma. Ponv xpomamuna 6 pecynsayuu pabomol 2enos. Perymnsims oOMEeHHbBIX
IIPOIIECCOB B KieTKe. KiieTounslil romeocTas.

Bupycol — HekeTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogazos.
Obpamuas mpaunckpunyus, pesepma3sa, unmezpasa.

Bupycurie 3a0oeBanus 4enoBeka, KUBOTHbBIX, pactenuit. CIIN]/], COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubl u cxembl: «brocuntes 6enkay, «['eHeTnyeckuit Kkon», «Bupyco»,
«baktepuodarm.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounbri 1uki, ero mnepuoiasl W perynsanus. Murepdasza u MUTO3.
OcobeHHoCTH TIpolieccoB, MpoTekawmmx B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[Ipecuntetmdyecknii  (MOCTMUTOTUYECKUIN),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3HI.

Martpuunsbiii cunre3s JHK — perumkanwmsa. IIpunnuner permmkanuun JIHK:
KOMIIJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temnomepsl u
TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTun. JIUIuIouaHbelii u
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rariouaHbelii  Habopsl  XpoMocoM. ['oMonorumunble xpoMocombl. [lonoBbie
XPOMOCOMBL.

Henenue xmetku — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nmuToknHe3. buosiorndueckoe 3HaueHUE
MHUTO3a.

Perynsiuusa MUTOTHYECKOrO LUWKIA KIETKH. [IporpamMmmupyemasi KieTOUYHAs
rubesnb — anomnTo3.

Knerounoe saapo, xpomocombl, (GYyHKIIMOHAJIbHAas TeHOMHKA. MexaHusmol
nponugepayuu, oupgepenyuposxku, cmapenusi u eubeau xiemox. «L{ugposas
KlemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutoz», «CTtpoeHue
xpomocomy, «Pemmkamusa JJHK».

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIpenapathl: «MHUTO03 B KJIETKaxX
KOpELIKA JIYKa».

IIpakTnyeckas padora «HaOmoneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

IIpakTHyeckas padora Pemenue 3a1a4 1o TeMe MUTO3 U MEHO03

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUA U KU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKJIETOYHBbICE TPHUOBI, OJHOKIECTOYHbIE
BOJOPOCIH, APYyrue NpoTUCThl. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OprannsMm Kak eIrHoe neinoe. ['omeocras.

Tkanu pacreHuid. TuNbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKINIA U PacTiONIOKEHHS TKAHEH B OpraHax pacTeHUH.

TkaHu >XKMUBOTHBIX M 4eJOBeKa. THIbI KUBOTHBIX TKaHEW: AIUTEIUaIbHas,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH WU
PaCIOJIOKEHUS TKAHE B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4yesioBeKa. OyHKIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XWBOTHBIX. HapyXHbli M BHYTpeHHUW ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BUKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
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TPONU3MBl M HAcTHM. JIBMIKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIleyHast cucrtema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Iutanne opranusmoB. IlorjmomeHue BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPUKIIETOYHOE NUIIEeBapeHUE. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHEmbI
MUILIECBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kene3bl. [luieBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanne >kuBoTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe ApixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J[pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIONMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TIO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTEMa dYenOBeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUIL] U
MieKonuTaromux. Perymsuus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHOCHass cucreMa M €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M d4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOLHOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTta
cepaua u €€ perysnus.

Brinenenne y opranusmMoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX M yesioBeka. [louku. CtpoeHue um (yHKIIMOHHPOBAHUE
He(dpona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3almUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MpPOU3BOAHBIC.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHbiii u
IYMOpPJIbHBIA MUMMYHUTET. BpoxkaEHHBIA W NpUOOPETEHHBIN crnenupuyecKuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKTHBHOro mmmMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnnaniutenbHble OTBETHI OpraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ peryisiiuss |y  OpraHu3moB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpakumMocTe W perymauus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYECHHE.

HepBHast cucrema u pedrexTopHas peryssius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOJIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
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y SKUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pednekropHas nyra. be3ycioBHbIe U yCITOBHBIE pe(IICKCHI.

['yMopasibHast peryssiius W 3HJIOKPUHHAS CUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPUHHOW CUCTEMBI M WX TOPMOHBL. JleliCTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW U SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuupbl U cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopociny», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue ctediis,
«CTpoeHrEe JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«IInmeBapurenpHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxaTenbHas

cucremMa», «HepBHas  cucrema», «Koxa», «MpbllieyHas  cuUcTeMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Ammynuter»,  «Kumeunonosoctueie», «CxeMa  NUTaHUA  PACTECHUIN,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHHe M0kKAeBOro 4epBs», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexc».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKJICTOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UIJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM O€CIMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
o0opy0BaHUE I JIEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIHIeTUIeHus Kpaxmasia U 0elIKoB Mo eicTBreM (GepMEHTOB, 000pYAOBaHHE IS
JIEMOHCTPALMKU OIBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIIXaTEeNbHBIX JBUXKCHUH, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKIIOYas BETeTaTUBHOE) W
noyioBoe. Buael  Oecrmonoro  pa3MHOXKEHHUS: IMOYKOBAaHUE,  CIIOPYIISIUS,
dbparmMeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBble KIeTKW, WM rameTel. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buosorndeckuii cmMpICi
M€I03a M IIOJOBOro mpouecca. Meio3 W ero Mecto B KU3HEHHOM IIMKIIE
OpPTaHU3MOB.
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[IpenzaponpiieBoe pa3Butue. ['amerorene3 y uBOTHBIX. [10J10BBIE KENE3HI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Craauu >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIcHUS.
Jlemepmunuposannoe u HedepmuHupoéanuoe Opoodnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MICKOMMUTAIOUIUX. 3apOJABIIIEBbIC JIUCTKU
(racTpynsinug). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE 4YacTeil pa3BUBAIOIIETOCsA 3apojbllia (SMOpPHOHATIbHAS WHIYKLHUSA).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK  PE3ylbTaT HEpPaApXUUYECKUX
B3aUMOJCHCTBUI TreHoB. BiusHue Ha 5MOpHOHANbHOE pPa3BUTUE PAIUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ meramMopdo3oM |y OECIO3BOHOYHBIX U
IIO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMYecKOE 3HAYEHHE MPSMOrO0 M HENPSIMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUIbl pocTa KUBOTHBIX. PaKTOPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [leproibl oHTorenesa yenoseka. CtapeHue U cMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne m pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisILMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuiel m cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OECIonoro
pa3sMHOXeHUs», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOXEHUE HBIJIECHBIY,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHue
SAUILIEKIETKH M crepMaro3ouaay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HenpsiMoe pasButue», «PaszButue Manckoro xyka», «Passutue capa”Huuy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
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MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SHULEKIETOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKN.

IIpakTnueckas padora «/3ydeHue CTpOEHHUs MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPEapaTaxy.

Tema 11. I'eHeTuka — Hayka 0 HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKUM Kak Haykud. Paboter T
Mengnens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Padotel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJbTCPHATUBHBIE IPU3HAKH, JOMUHAHTHBIA U PELECCCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU: THOPUIOJIOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JlemoHcTpanuu

[Toptpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBAHUSD.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIEIUIEHUs] NPHU3HAKOB. L[UTONOrMmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UMoTe3a YUCTOTHI TaMeT.

AHanuzupytouiee ckpemmBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacmierienre nmpu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOIO
HaclieJoBaHUsl  Mpu3HakoB.  lluTosormyeckue  OCHOBBI  JTUTUOPUIHOTO
CKPEIIMBAHUSL.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanrne npu3HaKoOB, CUEIUIEHHBIX C ITOJIOM.
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['eHoTuI kak nenocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIN ajuienu3M. Bj3auMopgencTBue HealIeIbHBIX TI'€HOB.
Kommementapuocts. Onuctas. [lonmumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTECHUM, >KMBOTHBIX WM YEJIOBEKA, a
TaKke (HU3NOJIOTHYECKUX TMPOLIECCOB, TOBEJACHUS M KOTHUTUBHBIX (DYHKITHH.
I'eHeTHMUECKHE MEeXaHU3MBI CUMOMOreHe3a, MEXaHU3MbI B3aUMOJIEHCTBHUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJS H
M3MEHEHHUS HACJIEACTBEHHOW HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCTpaMuA

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upyrouiee CKpemuBanue», «HemomHoe nTOMUHHpPOBaHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotunn 4enoBeka», «Kapuotun npozodmib», «Kapuotum mnTHLBDY,
«MHOXECTBEHHBIN ajIean3M», «B3anMoIelicTBHUE T'€HOBY.

O6opynoBaHue: MoJelb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W pacCHICIVICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTPAIlMM 3aKOHA HE3aBHCUMOTO HACJICIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpPAIlMM CUETUIEHHOTO HACJEIOBaHUSI ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKpomnpenapar: «J{po3odunay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUM (EHOTHUIIA.
N3meHunBOCTh MpU3HAKOB. KadueCTBEHHBIE W KOJWYECTBEHHbBIE MPU3HAKU. Bubl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICCTBCHHASI.

MopaudukannonHass U3MEHYUMBOCTb. Ponb cpeasl B (popMupoBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarrioHHbIN
psa v BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MoAM(pUKALIMOHHON
W3MEHUYMBOCTH.

I'enoTunmueckas n3MeHIUBOCTh. CBOMCTBA TCHOTHIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Meio03 W MOJIOBOM TMPOIlECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUH
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpe/ieiax OJHOr0 BUIA.

MyTranmoHHass W3MEHYMBOCTh. BuHIBl MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUTOIUIa3MaTuYeckue myTtanuuu. CoMaTUYeCKUE U TMOJIOBbIe MyTaluu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
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HacnenacTBeHHoM m3meHunBoctr (H.M. BaBwiioB). BHesjnepHas U3MEHUHMBOCTh U
HACJICICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJIb ONUSEHEMUYECKUX (Hakmopos &
HAc1e008anHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdeMoHCcTpaIMuA

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuinos.

Tabmuuber w  cxembl: «Bumbl u3MeHUnMBOCTHY», «MoOaubuKaIMOHHAS
U3MCHYHUBOCTEY, «KoMmOnHaTnBHAS U3MCHYHUBOCTEY, «Meiosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKay, « Buabl myTammii».

OO6opynoBaHue: XMBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PAcTEHUH,
puCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

IIpakTnueckas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOW».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoeka. MexayHapoaHas HporpaMma HMCCIEIOBAHUA T€HOMA
yelmoBeka. MeTonbpl  M3y4E€HUs ~ TEHETHUKH  YEeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YesiOBEKa. [ €HHbIE U XPOMOCOMHBIE
OOJIe3HH 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaueHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUUYECKUX
3a0oieBaHU 4YenmoBeka. MeauKo-TeHeTUuecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpYKaroIIe cpeapl. | eHeTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdemMoHcTpanuu

Tabnuiel u cxembl: «KapuoTun uenoBekay, «MeToJbl U3y4eHUs] TeHETHUKU
4yeoBekay, «['eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanust W celekuus. 3apoKICHUE CEJNEKIIMU W JIOMECTUKAIIHM.
VYuenne H. W. BaBumoBa o IleHTpax mNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
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HaclleACTBEHHONM wu3MeHuuBocth H. WM. BaswioBa, ero 3HaueHue s
CEJIEKIIMOHHOU PadOoTHI.

MeTtoasl cenekunoHHONW paboTel. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHIUBUIYaAIbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
npousBoauTeNied Mo MNoTOoMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OLIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

HckycCTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranusmoB. lcmnosb30BaHHME T€HOMHOTO PEIAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUAN3aLINSL.
bu3kopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. I'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpunmsauus. Ilpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DpesonioyuUsy.

CoxpaHeHHE M W3YUYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYEH IS CO3JaHUs  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUUEeCKUMU PeCcypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYUecmeyomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpers: H. W. BaBumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxemsbl: «LleHTpbI TPOUCXOKIEHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUYHUBOCTH,
«Metonpl cenexkimmy, «OTnanéunas rudpuausanus», «MyrareHesy.

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpaguuuoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJieMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTMM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCUHTETHUECKUE MTYTH.
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Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHUECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKuus
SAWLEKIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METOA TPaHCIUIAHTALUU SAEP KIIETOK.
Texnonocuu  0300posaeHUA, KYIbMUBUPOBAHUA U MUKPOKIOHANIbHO20
PA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpOMOCOMHass M Te€HHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHCcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
OUarHocTuka. MeraOoJOMHBIM aHaiau3, TEeHOLIGHTPUYECKU aHaau3 MIpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHUS €r0 340pOBbs. McIonp30BaHME CTBOJIOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus s pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOIro OMONPHUHTHHTra M ckaddonauHra
JUISL PELIEHUS 3a/1a4 NIePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKLIMH C LEJNbI0 0OecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkunonupoanuss PHK-cogepkamyx BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTounas nHkeHepus», «I eHHass UHKEHEPUs».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
omnosioruu

OomonmonHass teopust Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorug. 3HauYeHUE
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoHCTpanun



[LOKyMeHT noanucaH 3/1eKTPOHHOM NOANUCHIO.

[Toptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosowe, Y. apsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xkuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
MPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BHUJIOB
(mo 4. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXXYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 Pa3HOOOpazus M CTPYKTypbl HoOmyssinuil. M3meHenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuUMBOCTh. [Ipeiip TreHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3omAuus  mOMyISIUiA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLHUS COLUAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3MoB: MOP(OJIOTrHYECKuE,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeJAeHYeckne.  OTHOCHUTEIbHOCTh
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdIBONIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
cCUMITaTpuueckoe  (IKOJOTUUYECKOE), «MTHOBEHHOE (moJIMIUTON IU3aIus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.
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Ponb  »BONIOIMOHHONM OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpaszusi. MUKpPOIBOIIONMS U KOIBOJIIOIUS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdeMoHCcTpaIMuA

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmul 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwkymine
CWJIbl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAIUs MONYJIAlUi ceBaHCKOU (openny,
«l'eorpaduueckass M30JSAIUS  JTUCTBEHHUIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoin», «IlonynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro oTOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBaycrpuanbHblii MenaHnu3m», «/KuBble uckonaembie», «[IoKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Bupa», «Bunel-nBovinukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpaduyeckoe BuA00O0pa3zoBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PA30BAHHUE BHUJIOB CHUHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3BEepell C MpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMU CTIOCOOAMH.

IIpakTuyeckass padora «BbisiBICHHE HU3MEHYMBOCTH y OCOOEH OJHOTO
BUJIA».

IIpakTuyeckas paGora «CpaBHEHHE BHAOB MO MOP(POJIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrMyeckue MeETOJbI
uzydeHus: oHBomoiuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpTaHHU3MOB.

buoreorpaguyeckue Meronbl u3ydeHus s3Boironuu. CpaBHeHHe (GIOpBHl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PETUKTHIL.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YUEHUS
BOMIOIMU. ['eHeTHuecKkue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHE,
OMOXMMHUYECKHE U  MaTeMaTHYEeCKUE  METOJbl  W3Y4Y€HUsS  HBOJIIOIUU.
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['omonoruunbie reHbl. COBpEeMEHHBbIE METOAbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCTpanun

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. I'ekkelns.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoduth»y,  «CemMeHHBIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyaUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIEHUS 3BOJIOLUNY, «OO0IIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apOKICHUU KU3HU (KPEAlMOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpoBepKeHHe ornbiTamMu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas OJBOJIONUS. AOWUOTEHHBIA CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBathHas rumnoteza A. .
Omnapuna, TMmoTe3a nepBuyHOro Oyinpona JIx. XomnaeitHa, reHeTUYeCKasi TUTOTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoteza «wmupa PHK» VY. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
rEOXPOHOJIOTHUS. I'€0XpOHOIOrHYEeCKast IKaJIa: 30HbL, 3pbl, HEPHOBI, STTOXH.

Havanenabie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.
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[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pactenuii Ha cyumry. IlosiBieHHE CHOpPOBBIX PACTEHUHW W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH KABOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONMUTAOUIMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3putne xu3HM Ha 3eMje MO 3paM U MepuoAaM: apxeu, MpOTEpO30M,
najgeo30i, Me3030M, KaitHO30¥. OOmas xapakTepucThka KiuMara |
reoJoruyeckux mpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTHYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKJIeHUs Xu3HW», «Cxema ombita C. Mwmuiepa, I'. Opwu»,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOLUN», «['€oXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopo3bl  pacrenHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJIOPOCIT,
«MHOTOKJIeTOUHBIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIE,
«IIpecmbikarommecs», «lItumpe», «Miekonuraromme», «Pa3Butue XuU3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMMPOTEPO3OMCKOU 3pen, «PasBurue Ku3HU B
IIaJIE030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOM dpe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.
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O6opynoBanue: repOapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIUH
HAaCEKOMBIX, BJIQXKHBIEC MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTUIl U 3Bepeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSI)KA OpPraHUYECKHUX
OCTaTKOB OPIaHU3MOB.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl u 3agaun aHTPONOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMUA. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHueckue. OTINYUs YeJIoBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOUM CUTHAJIBHOMN
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUM aHTpOIIOreHe3a. PaHHME uenoBekooOpaszHble 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JoJiei. ABCTPaJONUTEKU — JBYHOTHE MpEAKH Jrofeh. UenoBek yMenbli, MepBbie
M3TOTOBJIEHUS OPYAHi TpyAa. UenoBek NpsIMOXOASIIMNA M MEPBBIA BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — oOmMMA  MpenoK
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
KakK BHJ JIFOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreneTrka M NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeka. EcTecTBeHHBI OTOOp B MOIYNSIUAX
yenoBeka. MyTanroHHbIN Tiporiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHsaTne o pace. boaplune pacsl: €BpoIleOUIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAS]),  MOHTOJOMAHAsS
(a3uarcko-aMepukaHckas). BpeMss W myTH paccesieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenmoBeweckux — pac. HaydHass ~ HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONIeHHOCTh YeNoBeKa K Pa3HbIM YCJIOBUSIM OKpY)KAroUIed Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MopdoJoruo u
(bu3MONOTHIO YeTIOBeKa.

MexauciuruimHapaele  MeToAsl B ¢u3mdeckoi  (OMOIOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJOTHS U IAJCOaHTPONOJIOTHS
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YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabnuupl 1 cxembl: «MeToJIbl AaHTPONOJIOTUNY, «['0JOBHOM MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynuMEHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenosek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/eHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKA», «Packl UelloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YesIOBEeKa, MOJIEIh
yepena 4YeJoBE€Ka M 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITaH3€, MOJENH TOPCA MPEAKOB YEIIOBEKA.

IIpakTuyeckas padora «M3yueHue o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Karollei cpeaoi

3apoxaeHre U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. lloneBble HaOMOAEHHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEYECTBA C MpUpoaor. DPopMHpOBaHUE
HKOJIOTUYECKOMN KYJIBTYpPbl M HKOJIOTHYECKON rPpaMOTHOCTH HACEICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepios, 3. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.



[LOKyMeHT noanucaH 3/1eKTPOHHOM NOANUCHIO.

[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKonoruueckuid ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa HAa OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHHil W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHaimbHas pojb CBETAa.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTth kak skosiormdeckuii ¢aktop. Ilpucmocobiienunss pacteHuil K
NOJAJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOCHHOCTH cpejl oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX CpeJiax.

buonornueckne putmbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuzHneHnHble POpPMBI pacTEHUM: 1E€PEBbS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHbIE (POPMBI >KUBOTHBIX: THIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 711 CYHIECTBOBAHHS OPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabnuipl U cxembl: «Okojorudeckue ¢GaxkTopb», «CBETOBON CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTMYECKUE aaanTanuu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHU3MOB», «bHOJIOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus», «XunHudectBoy, «llapasutmsm», «Koukypenmus», «CumoOuosy,
«KommeHcanuzmy.
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O6opynoBanue: repdapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTopoB, repOapuu CBETONIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOMBBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapuu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAcCTEHUM, uydesia NTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repObapum M KOJUIEKUMM PpAaCTeHHAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM >KWU3HHM, repdoapuud u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEpUCTHKUA  TOIYJISLHH. [lomymsimuss ~ Kak
ouonoruueckas cuctema. Poib HEOTHOPOAHOCTH cpenbl, pu3nueckux O0apbepoB U
0COOEHHOCTEN OMOJOrMHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. (OCHOBHBIE TIOKA3aTENW NOMYJALUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHAsi M TMOJIOBAsI CTPYKTYpd, POKIAAEMOCTb, IPHUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTPALUA.

DKoJiornyeckasl CTpykrypa nomysiuud. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlnHaMuka nonyssAnuya U €€ perysanua. buoThueckui mOTEHIMAl IOIYJISLIHH.
MopenupoBanue IMHaMUKH NOMyIssUuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCIEHHOCTH MOMYJSAUUNA: poib (HaKTOpOB,
3aBHUCSILUX U HE 3aBUCALIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUAOB (I- 1
K-cTparerun).

[Tonsitue 00 sKoNOrMUeckoil Huie Buaa. Mectoobutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatunmHcona. Pa3zMepsl skosiormueckon
Humy. [loTeHnnanbHas U peanu30BaHHas HULLN.

Bua kak cucrema mnonynsuuid. Apeandsl BUIOB. Buabl M HX >KU3HEHHBIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEIEHUS W MUrpauuid >KUBOTHBIX. buosormueckue
WHBA3WUH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Jx. W. XaTunHCOH.

Tabmupl U cxeMmbl: «JKOJOTUYECKUE XapaKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpykTypa  monmyysiqum», «Bo3pacTHble  NHpPaMHJIBI
nonyysiiumn», «CKOpOCTb  3aceleHuss IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humu . M. XaTunHcoHay.

Oo6opynoBanue: repbapur pacTeHUM, KOJIEKIUH KUBOTHBIX.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.
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CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIY
OpraHu3Mamu B OMOIIEHO3E.

Okocucrtema kak oTKpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAIBHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1nenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  OKOCHUCTEMBI. bumomMacca W MPOAYKIHS.
DKOJIOTUYeCKHe MUPAMUJIbI Urucel, OMOMaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CyKieccuu. [lepBuuHbie U
BTOPHYHBIE CYKIIECCHM W WX TNPUYUHBL. AHTPOIOTCHHBIC BO3JIEHCTBHS Ha
cykneccuu. KnmmmakcHoe cooOmiectBo. bropasHoobpasue 1 moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpel U
oKeanos. Ikocucmemvl MyHOp, J1ecos, cmenel, NyCmulHb.

AHTPOTIOTEHHBIE HAKOCUCTEMBI. ATpPO’KOCHUCTEMA. ATpoIeHo3. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 hyHKYUOHUpOoBanuu 3kocucmem. IIepeHOC PHEPTHH U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€lCMEUS.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMA XBOWHOTO Jecay, «DYyHKIMOHAIbHbBIE
IpyNIbl OPraHU3MOB B 3KocucTeME», «KpyroBopoT BEHIECTB B JKOCHCTEME,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKass MUPAMHIA YUCEID,
«DJKoNIoTUYECKasl MupamMuaa Ouomacchy, «IKOJIOrHUecKas MUpaMua YHEPTHH,
«O6pazoBanue 6omo0tay, «IlepBuuHas cykueccus», «BoccraHoBieHue eca mocie
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noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MoTOK
SHEpPruH B arporeHose», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUIl U
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYUIUX PACTEHUM, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «BpijeneHre MUIIEBbIX LENEl B 9KOCUCTEMAX).

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIHM, TN CYIIECTBYET WIIH
CYILIECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6unocdepe. Obaactu 6mocdepsl u e€ coctan. Kupoe
BEILECTBO OHOchEphl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH OHMocdepsl Kak
r100anbHON 3KOCUCTEMBI. JlMHaMudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIIECTB U OMOTEOXMMHUYECKUE LUKIBI (yriepoja, a3oTa). PUTMHUYHOCTD siBIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOMHBIE JIeca, CMELIAHHBIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIN, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMAa 1
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsi: B. Y. Bepnanckuid, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopojia B OpHUPOAE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii aec», «llIupokonucTBeHHbIM
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponndeckuii jiecy.

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIas cpeaa

DKOJIOTMUECKUE KPU3UChl M HMX MpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouocdepy. 3arpszHeHue BO3AYIMIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiMMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OXxpaHa
pPaCTUTENIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MPUHIIUIBI OXPAaHBI MPUPOIBI.
Kpacubie xuuru. Ocobo oxpansembie mnpupoanbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10TUYECKUE TAPKU.
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OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U MPUPOJIBI.
PannoHanbHOE  MPUPOJONOJB30BAaHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emum. OOmuMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIECTBUS.

Pa3BuTHEe METOJOB MOHUTOPHUHIA PA3BUTHS ONACHBIX TEXHOTECHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonocuueckoe pasnoobpasue u b6uopecypcowi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusarowue 0o0Cmyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbL
9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KOCUCHEM.

JleMoHCTpanumn

Tabmuubl W cxembl:  «3arps3HeHHE  aTMocepbl»,  «3arpsa3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbii  Adpdext», «Ocobo
OXpaHsAEeMble IPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAX.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pPAaCTEHUM U >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TIPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4eHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATEILHOCTH B COOTBETCTBUHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN TMO3ULMUU JIMYHOCTH, MNATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IPaBOMNOPSIAKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
Y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoawHy, CBOM S3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJT POCCUHUCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;
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TFOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTA TEXHOJIOTMUYECKOM M COLMAIBHOMN
HaIpaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSATEILHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymielt mnpodeccun W peaTr30BHIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JI0THYECKOTr0 BOCITUTAHUS:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKA3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAHMS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKarLIEn Cpebl;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHWST W YyMEHUS TPU PEIICHHH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HENPUITUE JEUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUeu
MPUPOHON Cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;
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HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHUECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMOJICHCTBHUS MEXKy JIFOJAbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUsi €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MpodiieM
COXpPAaHEHMS IPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOsIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKHX 3HAaHUU B LENAX
MOBBIIICHU OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4YE€HUH OUOJIOTHH;

IIOHUMAHUE CYLIHOCTH METOJOB ITO3HAHMSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaeMmble 3HaHWsS MJi1 aHaiuu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYyYEHMs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS I
pelieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.
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METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MUPOBO33PEHUSI O0yUYaIOIIMUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHayYHbIe MOHSATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHB MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaOJOJeHHe, HW3MEpPEHUEe, OKCIEpUMEHT U Jpyrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OO0Yy4YalolMUXCs; CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wW3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus y oOydaromerocs OyayT chOpPMUPOBAaHbI I[03HABATEJIbHbBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHBbIC YHHUBEpCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

Osuanenue YHHBepPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHUM 3HAHUM NPHUEMBI JIOTHYECKOTO MBIIIICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMONOTHYECKUX TOHATHH (BBIACIATh UX XapaKTEepHBIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C APYTUMU TIOHATHSMH);

ONpENENATh LEIN JAEITeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMHU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTHBHbIC, JACIyKTUBHBIC, I10
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B paccMaTpUBAaEMBbIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;
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MIPUMEHSTh CXEMHO-MO/IEJIbHBIC CpencTBa ISt IPEACTaBICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluy, MPeoOpa3OBaHHUI0O M TMPUMEHEHUIO B Y4eOHBIX
CUTYalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh IIOJYYEHHbIE B XOJAE pEIICHUS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OPUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ ungopmanueii:



[LOKyMeHT noanucaH 3/1eKTPOHHOM NOANUCHIO.

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTo
nocoOusi, HAyYHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
MH(POPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpE/CTaBICHUS, KpUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOABI NPU MOUCKE U
otbope Omosornyeckoil mHpOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HMCIOJb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBE CpeAcTBa MHpu pabdoTe ¢
OMOoJOrnyeckod HHPOpMalUMe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENICTBa
HaIJITHOCTH;

BJaJe€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHUU O CYIIECTBY OOCYXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpeJACTBa OOIIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMUKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTh:
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MIOHMMATh U KMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI IPH peIIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEN KAXKIOI0 YIEHA KOJUIEKTHBA;

NPUHAMATh I[EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHJbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TO3WLHUKA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IIO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBIICHHUA TNPOOJIeM U UX
pEIIeHHs B )KM3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIHO COCTABJISITH IUIAaH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



[LOKyMeHT noanucaH 3/1eKTPOHHOM NOANUCHIO.

BJaJ€Th  HABBIKAMU  IIO3HABATENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI pedIeKCUH AJI OLEHKH CUTYyalluH, BBIOOpa
BEPHOI'O PELLCHNUS;

YMEThb OLICHUBATh PUCKU U CBOCBPEMEHHO INPUHUMATH PEIICHUA [0 HX
CHIDKEHHUIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEbHOCTH;

3) npuHATHE CedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ pPE3yJbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJEpXKaHUS Y4yeOHOro mpeaMeTa
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  o0yueHus — oOydaromuxcss — Owojormu. OHH  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETAIMN U MPeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U WX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobjieM  paruoHaIbLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Oonosoruu;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OMOJIOTHYECKHE TEOpUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HaciencrBeHHoctd T. Moprana), yuyenus (H. M. BaBwioBa — o0 wneHTpax
MHOrooOpa3usi ¥  TNPOUCXOXKJICHUS  KYJIbTYPHBIX  pAacTeHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TMOKOJEHHUS, PACIIEIJICHUS], YUCTOThI TaMeT,
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He3aBUCUMOTO HaciegoBaHuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLUIIBI
(KOMILIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O IIO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLUICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPTraHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIONINX B OpTaHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IIPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboIM3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpohHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPTraHOWJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM M WX (QYHKUUSIMH, MEXITY
OpraHaMd M CHCTEMaMU OpraHOB Yy pPAacTeHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKIUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXIY dTaramu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTENbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYEeCKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUYUHHO-CIICICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOIOTHUECKUMH MTPOIIECCAaMU U SIBJICHUSMH, JCTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U



[LOKyMeHT noanucaH 3/1eKTPOHHOM NOANUCHIO.

nyOJMYHO  TPEACTaBIATH  MOJyYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(EPEeHIINSIX;

YMEHHUE OLICHHBATh ATUYECKUE AacHeKThl COBPEMEHHBIX HCCIEJOBAHUM B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE I'€HOMa M CO3/IaHhE TPaHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambpHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YIiayOJasTh MO3HABATEIbHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH podeccun u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

chOpPMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TIOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonronHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Bomtouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTndeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrBa K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON NHUpaMubl 3HEpPTruM), rumnores3sl (runoreza «mupa PHK» V.
['unGepra);

yMEHHE  BJIaJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IO3HaHWA,
UCITOJIb3YEMBbIMH B OMOJIOTHYECKUX MUCCIIETOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, JBHXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOTrO U CUMITIaTPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYITUX CHJI SBOJIONNUN HA TEHO(POH T TIOMYJISIUH,
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MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIpaBICHUN
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOIHH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelne OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€H  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CTMHCTBA
YEeJIOBEYECKUX pac, HEOOXOMUMOCTH COXpaHEHUs MHOTooOpasusi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI 1 UETIOBEUECTBA;

yMEHUE peliaTh OMOJOTUYECKUE 3aa41, BHISBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTUH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBHUIX W CIOCO0axX MpeoTBpAICHUS
rII00aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JESITEIIbHOCTH B 001aCTH OMOJIOTUH, DKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO35SHCTBa, MHUIIEBON
MIPOMBITIIUICHHOCTH, YTIyOJIATh TI03HABATENBbHBI WHTEPEC, HANpaBIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoTsI pecypenI
1 buoiiorus kak Hayka
2 JKuBble cucTeMBbl U UX U3YYCHHE
3 buosnorust kietku
4 XuMHYecKasi OpraHUu3aIus KICTKH 12 1 1
3) Crpoenvuie u GyHKIUHU KICTKU 10 1 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9
KIIETKE
7 Hacnencteennas undopmanus u 17 3
peaym3anys €€ B KIIETKe
8 JKu3HeHHBIN MK KIETKH 12 1 2
9 Crpoenue u GyHKIUU OPraHU3MOB 17
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 13 1 1
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH U 5
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 18 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 8 1
14 ['eneTnka yenoBeka 4 1
15 Cenexuusi OpraHu3MoB 4
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 5 1
17 PesepBHOe Bpems 3 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11
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11 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHI
2 Mukpoa3Botous 1 €€ pe3yabTaThl 14 1 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 1
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 2
DKOJI0rHus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPTraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM 3
C OKpY>Karollei cpeaoi
7 OpraHu3msl 4 cpesja 0OuTaHUs
DKOJIOTHS BUAOB U MOIYJISIUN
9 DKos0rus coooIecTB. DKOJIOTHYECKHE 12 1 1
CHCTEMBI
10 buocdepa — rinobanbHas skocuctema
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 5
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KouTpo/ibHO-U3MepuTe/IbHbIe MATEPHAJIBI 10 OMOJI0TUM IJIS IPOBEAeHU s
npomMekyTouHou arrecrauum (10 kiaace, npodpuias) B 2023-2024 yuedHoM roay

Yactb 1.

Al. CorinacHo KJI€TOYHOH TCOPUH KIICTKHU BCEX OPraHU3MOB

1) CXOAHBI IO XMMHUYECKOMY COCTaBY 3) UMeeT SAPO U SIIPHIIIKO
2) OJJMHAKOBBI TIO BBIMOIHIEMBIM (DYHKIIUSIM 4)UMEIOT OJTMHAKOBBIC OPTaHOMU/IbI

A2. DHIOMIA3MAaTHIECKYIO CETh MOXKHO Y3HATh B KJIIETKE TTO

1) cucteme CBSI3aHHBIX MEXy COOO0I OIOCTEH C My3bIPhKaMHU Ha KOHIIAX
2) MHOXKECTBY PacHOJIOKEHHBIX B Hell TpaH

3) cucteme CBs3aHHBIX MEKIy COOOM Pa3BETBIEHHBIX KAHABLICB

4) MHOTOYHCJICHHBIM KPUCTaM Ha BHYTpEHHEH MeMOpaHe

A3. Onna unTepdasa u ABa CIEAYIOIINX APYT 3a APYroM JAEIEHUs XapakTepHbI I Ipouecca

1) orogoTBOpeHuss  2) MHTO3a  3) APOOJICHUS 3UTOTHI 4) meito3a
A4. B xo1e moioBOro pa3MHOKEHHUS] OPTraHU3MOB y TOTOMKOB HaOMI01aeTcst

1) mosHOE BOCIIPOM3BEACHHE POJUTEIILCKUX MIPU3HAKOB U CBOWCTB

2) nepeKOMOHMHAIMS TIPHU3HAKOB M CBOMCTB POJUTEIILCKHX OPTaHM3MOB
3) coxpaHeHHE YHCICHHOCTH KEHCKHX 0COo0ei

4) npeobiaaHre YUCICHHOCTH MYXXCKUX 0co0ei

AS5. Bce opraHouipl KJIETKU PaCIOIOKEHBI B

1) muromnasme  2) koMiuiekce I obmku 3)anpe 4) SHIOIIa3MAaTHYECKON CETH

A6. Ha pouiecc nenenust KIeTku pacxonyercs sHeprust Mmojekyin AT®, koTopble CHHTE3UPYIOTCS B
1) npodase 2) meTadase 3) uatepdaze  4) aHadaze

A7. YKa)XuTe TeHOTUI 0COOU, TOMO3UTOTHOM TI0 IByM MapaM JIOMUHAHTHBIX T€HOB.

1) AaBB 2) AABb 3) aaBB 4) AABB

A8. Ompenenure, KaKyro FT€HETHUECKYIO 3aKOHOMEPHOCTh WILTIOCTPUPYET JAaHHAS CXEMa.

P Aax Aa

F1 AA, Aa, Aa, aa

1) 3akoH pacuienIeHus 3) mpaBmIIO €AMHOOOpA3Hs

2) 3aKOH CILEIUICHHOTO HacJeJOBaHUS 4) XpOMOCOMHYIO TEOPHIO HACIIEICTBEHHOCTH

A9. [IpoMexyTOUHBINA XapaKTep HACIeAOBaHUS PU3HAKA MPOSABISETCS MPH

1) cueruieHU# reHOB 3) HEMOIHOM TOMHUHHPOBAHUN
2) HE3aBHCHMOM paclICIUICHHN 4) MHOXECTBEHHOM JIEHCTBUHU T'€HOB

A10. ITpaBmiio eanHOOOpa3Ks IEPBOTO MOKOJICHUS MPOSIBUTCS, €CJIM TeHOTHUI OJTHOTO U3 poauTeneld — aabb, a

JIpyroro —

1) AABb 2)AaBB 3)AABB 4)AaBb

All. B xommuiekce ["onbaxu IpoucxoauT

1) obpaszoBanue ATD 3) HaKOIICHUE M CHHTE3 B KJICTKE BEIICCTB

2) OKHCJICHUC OPraHUYCCKUX BCUICCTB 4) CHUHTEC3 MOJICKYIJI Ocnka

A12.Hapy>kHbIi1 cJioM TacTpyJibl 00pa30BaH KIeTKaMU

1) skTomEpMBI 2) SHTOZEPMEI 3) Me301epMBI 4) srimrenus

A 13.Yuacrok JIHK, cogepxkamuii mapopManuio o0 0JHON NOTUIENTUAHOH IICTIH,

1) ren 2) KOJIOH 3) Tpumer 4) xpomocoma
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Al4. B motoMcTBe, IOTyYEHHOM OT CKPEIIMBAHUS THOPUIOB IIEPBOTO ITOKOJICHHUS, Y€T BEPTh 0COOCH nMeeT
PELIeCCUBHBIN MPU3HAK, TPH Y€TBEPTH — JOMHHAHTHBIN - 3TO (OPMYITUPOBKA 3aKOHA

1) enrHOOOpa3ust MOKOTCHUS 3) He3aBUCUMOE PACHICIUICHUE TCHOB

2) pacuienjieHus MPU3HAKOB 4) CLETUICHHOT0 HACIICIOBAHUS

A15. B nporiecce (oToCHHTE3a TIIABHYIO POJIb UTPAIOT

1) XpoMOCOMBI 2) XJIOPOTLIACThI 3) XpOMOIUIacThI 4) neiKorIacThl

A16.B monexyne JIHK nyxieornnoB ¢ TuMuHOM HacuuThiBaeTcs 10% oT 00miero uncia HykKJIeoTHIOB.
CKOJBKO HYKJIEOTHIOB C INTO3MHOM B 3TOH MoOJeKye?

nH1 2) 40% 3) 80% 4) 90%

Al7. B sape omionoTBOPEHHON SHIIEKIICTKH JKHBOTHOTO COMEPKUTCS 16"XpoMocoM, a B SApe KIETKH €ro
KEIyIKa —

1) 4 xpoMOocOMBI 2) 8 XxpoMocoM 3) 16 xpomocom 4) 32 XpOMOCOMBI

A18. BrimasieHue yyacTka XpOMOCOMBI, B OTJIMYHE OT IEPEeKpecTa XpoMaTu B Meiio3e, — 3TO

1) xoHbrOTanUs 2) MyTanus 3) perumkanms 4) KPOCCHHTOBEp

A19. llpu3naak 6ecroaoro pa3sMHOKEHHS KUBOTHBIX —

1) pa3BuTHE 3apOJBIIIA U3 3UTOTHI

2) pa3BUTHE 0OCOOH U3 COMATHYECKUX KIICTOK

3) mosBICHHE MOTOMCTBA C YABOCHHBIM HAOOPOM XPOMOCOM

4) mosiBIeHHE MOTOMCTBA C YMEHBLICHHBIM BIBOE€ HAOOPOM XPOMOCOM

A20. I'nbpuaHbie 0COOH MO CBOCH MEHETUYECKOU MPUPOE Pa3HOPOIHBI M 00pa3yl0T raMeThl pa3HOro COpTa,
MO3TOMY MX Ha3bIBAIOT

1) reTepo3UroTHHIMU 2) TOMO3UTOTHBIMH 3) petieccuBHBIMU 4) TOMUHAHTHBIMH

Yactb 2

B 3a0anusx Bl—B3 evibepume mpu eepnvix omeema u3 wiecmu. 3anumiume WUPpvl, coomeemcmeyroujue
6bIOPAHHBIM OmMEemam, 6 madauyy, a 3amem NOJAYYUECUIYIOCA NOCE008aAMENbHOCb YUpp nepenecume ¢ ONAHK
omeemoe Ne 1 6e3 npobenoe u KAKUX-1ub0 0ONOTHUMEIbHBIX CUMEOJ108.

B1. Kakue MMPOLCCCHI JKUBHECACATCIBHOCTU MPOUCXOJAT B AAPC KJIETKHU?

1) obpasoBanue BepeTeHA IEICHHS 4) cunare3 monekyn uPHK
2) (hopMHUpPOBAHHUE JTH30COM 5) obpasoBaHne MUTOXOHIPHI
3) ynBoenune monekyn JJHK 6) dopmupoBanue cyobeuHAL pHOOCOM

B2. Kakue o0rmue cBoicTBa XapaKTEePHBI ISl MUTOXOHIPHA U XJIOPOIIIACTOB?

1) He menATCA B TEUCHHE KU3HU KICTKH

2) UMEIOT COOCTBEHHBIN ICHETUYECKHI MaTepHa

3) SIBISIOTCS OTHOMEMOPAHHBIMHI

4) conepkat epMEHTbI OKHCIUTEIBHOTO (ochoprIrpoBanus

5) umeroT IBOIHYIO MeMOpaHy

6) yuactBytoT B cuHTe3e ATD

B3. YcranoBure nocnenoBaTebHOCTh 3TAOB SMOPHOTreHe3a y JaHIIETHHUKA.

1) BIsYMBaHUE IPYMITBI KJIETOK BHYTPh OJIACTYIIBI 3) mosiBIIEHHNE KTOJIEPMBI U SHTOIEPMBI
2) dbopMuUpOBaHUE TPETHETO CIIOS 3aPObIIIA 4) oO6pa3oBaHUE CUCTEM OPTraHOB

B 3adanuax B4—B6 k kasxcoomy aniemenmy nepeoz20 cmosibua noddepume coomeememeyrouLull 3ieMmenm
68Mopozo u 3anuwiume 8 madbiuyy 6bl0parnmble LUPHPLL OO coomeemcemayluwumu Gykeamu, a 3amem
nOJLY4Uu8ULYI0CA NOCIe008amestbHocms uugp nepernecume 6 61ank omeemosé M 1 6e3 npo6esios u Kakux-1ubo
00NOJIHUMETIbHBLX CUMBOJLOB.
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B4. YcraHoBHuTE COOTBETCTBHE MEX Ty MTPOILIECCOM, ITPOTEKAIOIINM B KJIETKE, U OPraHOHIOM, B KOTOPOM OH

MIPOUCXOJIHT.

IMPOLIECC OPI'AHOU
A) BOCCTaHOBJICHHE YTJICKHUCIIOTO Tra3a J0 TII0KO3bI 1) MUTOXOHIPHS
b) cuares AT® B miporiecce ApIXaHUS 2) XJIOpOIIIacT

B) nepBuYHBINi CHHTE3 OPraHUYECKHX BEIECTB

I') mpeBparienre CBETOBOM SHEPTHH B XUMHYECKYIO
) pacmieruieHrne opraHn4ecKuX BEMIECTB A0 YTIIEKHCIIOTO Ta3a U BOJbI
Ortger: A b B r Jil|

BS5. YcranoBuTe COOTBETCTBHE MEX Ty CTpOEHUEM, (DYHKITHEH OPTaHOMIOB U UX BHJIOM.

CTPOEHUE U ®YHKIINU OPI'AHOHM/1bI
A) coaepkar rpaHsl 1) MuTOoXOHIPUHN
b) conepxat KpuCTHI 2) XJIOPOILIACTHI

B) yvacTByroT B 00pa3oBaHUM KUCIOPOJIA
I') oGecnieunBarOT OKUCIIEHNE OPTaHMYECKUX BEIIECTB

J1) coneprkat 3eNEHbII MUTMEHT
OrtBert: A b B r pil|

B6. YcTanoBuTE COOTBETCTBUE MEXY NPU3HAKOM U OPTaHOUIOM PACTUTEIBHOM KIETKHU, AJI1 KOTOPOro OHA

XapakTepHa.
I[MPU3HAK OPI'AHOUA
A) HaxarIMBaeT BOIY 1) BakyoIb
b) conepxut konsresyro JJHK 2) XJIoporacT

B) oGecnieurBaeT CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAaHUIECKHX
I') conmepKuT KIIETOYHBIN COK

J1) morsomnaer SHEPTU0 COTHEYHOTO CBETa

E) cunre3upyet monekynsl ATO

B 3a0anuax B7 u B8 ycmanogume npasunvbuyio nociedo8amenbHOCMb 0UON02UYECKUX NPOUECCO8, ABTEHUIL,
npakmuyeckux oeiicmeuil. 3anumwiume ¢ madauyy coomeemcmeyoujue umM yu@ppol, a 3amem ROAYUUBUIYIOCA
nocnedosamenvHocms uugp nepenecume 6 0aaHk omeemos Ne | oOe3 npobenoe u KaxKux-iuoo
00NONHUMEIbHBIX CUMBOTO0E.

B7. Kakumu cBolicTBaMu xapakTepu3yeTcs MOJUPUKAIMOHHASI N3MEHUYUBOCTh?

1) umeet maccoBbIi XapakTep 4) Hacnenmyercs
2) UMeeT WHANBUIYaIIbHBIN XapakTep 5) orpann4yeHa HOPMOH peaKkIuu
3) He HacienyeTcs 6) pasmax M3MEHYMBOCTH HE UMEET MPEICIIOB

B8.YcranoBuTe mocnea0BaTeNbHOCTD MPOIECCOB AMOPHOHAIBHOTO PA3BUTHS TTO3BOHOYHBIX )KHBOTHBIX.

1) obpasoBanre 6JaCTOMEPOB B MPOIECCE APOOIEHUS 3UTOTHI
2) 3aKiajiKa 3a9aTOYHBEIX OPTaHOB 3aPOIbIIIa

3) ciausHME SMIEKIETKH M CIIEpMaTo301Ia

4) pa3BUTHE HEPBHOM IIACTHHKH

5) dopmupoBaH¥e ABYX 3aPOABIIIEBHIX JIHCTKOB

Yacts 3

Adns 3anucu omeemoe Ha 3adaHust amou uacmu (CI—C6) ucnonsvsyiime 6nanx omeemoe Ne 2.
3anuwume crHauana Homep 3adanust (CI, C2 u m.d.), 3amem omeem k Hemy. Ha 3adanue ClI
daiime kpamkxuii c60600HbLiL omeem, a Ha 3adaHusi C2—C6 — noaHvulii pa3eépHymelii omeem.
Omeembst 3anucsleaiime uémxo u paséopuueo.
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C1.Kakoe nmenenme meiio3a cxomHo ¢ MuTo30M? OOBsSCHHTE, B YEM OHO BBEIpAKACTCA W K KaKOMy Habopy
XPOMOCOM B KIIETKE TIPUBOJTHT.

C2.
1. Crpoenue MOJIEKyNIbI KAKOTO MOHOMEpa U300paKeHO Ha MpeACTaBIECHHOM cxeme?

2. Uro o6o3HaueHo OykBamu A, b, B?
HasoBute B OMONIOIMMEPOB, B COCTAB KOTOPBIX BXOJHT JaHHBI MOHOMED

Ypa
LM

A B

C3. Packpoiite MexaHU3MBI, 00€CIIeYNBaIOIINE TIOCTOSHCTBO YHCIa B (DOPMBI XPOMOCOM BO BCEX KIIETKAX
OpPraHU3MOB U3 IIOKOJICHUS B IIOKOJICHHE?

KoHTpoJibHO-U3MepHTe/IbHbIE MATEPUAJIBI 110 OMOJIOTHH VISl IPOBEACHUSA
npoMeskyTouHou arrecrauuu (11 kiaace, npodpuis) B 2023-2024 yuedHoM roay

Yacrs 1.

Boibepume monvko 0oun éeprulii omeéem uz npednodicennvix (1 —15)

1. Hckomaemble OCTaHKHA OPTraHU3MOB H3y4aeT:

1) smGpuonoTUs 2) 6uoreorpadus 3) maneonTonorust 4) cpaBHUTENbHAS aHATOMUS

2. CX0/JICTBO 3apOABIIICH PHIO M 3€MHOBOTHBIX JKHBOTHBIX HA ATAlax 3apOJIbIIIEBOTO PA3BUTHS SIBIISI-
€TCsl I0Ka3aTeIbCTBOM:

1) GuoxuMHYECKUM 3) cpaBHUTEIHLHO-aHATOMUYECKUM
2) maneoHTOIOTHIECKIM 4) 5 MOPUOIOTHUECKUM
3. M30BITOYHOE KOTMYECTBO YTIIEBOIOB B OPTraHU3ME MPUBOINT K
1) oTpaBiIeHHIO OpraHU3Ma 3) UX IPEBPALLECHHIO B KUPBI
2) uX MpeBpallEHUI0 B OENKU 4) paciieruieHnto Ha 60ee MpoCThie BEIECTBA

4. B xX0/1€ I0JIOBOTO pa3MHOXKEHHS OPraHU3MOB Y IIOTOMKOB HaOII01aeTCs
1) nosmHOE BOCIIPOM3BEIEHNE POAUTENLCKUX MPU3HAKOB U CBOMCTB
2) nmepekoMOUHAITUS TIPU3HAKOB U CBOMCTB POJAUTEIHCKUX OPTaHU3MOB
3) coxpaHeHHEe YUCICHHOCTH KEHCKUX 0CO0ei
4) npeo0ajaHue YUCICHHOCTH MYXCKUX oco0ei
5. 'erorunm — sto0
1) HaGop reHoB B MOJIOBBIX XPOMOCOMAax 3) COBOKYITHOCTh T€HOB JJAHHOTO OpraHu3Ma
2) COBOKYITHOCTb F'€HOB B OJHOU XpomMocome 4) Habop reHoB B X-XpoMocoMe
6. Kakast ©13MEHUYMBOCTh UTPAET BEAYILYIO POJIb B SBOJIOIMH KUBOM MPUPOIBI?
1) muTonnazmatuueckass — 2) MyTanuoHHas 3) deHoTHIHUYECcKas 4) MonuduKaMOHHas
7. JIBrxKyIas cuiia 3BOJIOIMH, YBEIMYUBAIOIIAs HEOAHOPOAHOCTh 0cO0€ei B MOMYIISIIIUN
1) MyTarmoHHast U3AMEHYHBOCTh 3) 6opb0Oa 3a cyriecTBOBaHUE
2) monuduKaOHHAS U3MEHYHBOCTh 4) UCKYCCTBEHHBIN 0TOOD
8. IlosBreHue Kakoro mpu3HaKa y 4eJoBeKa OTHOCST K aTaBU3MaM:
1) anmenaukca  2) mIeCTUNANION KOHEYHOCTH  3) MHOTocockoBocT — 4) nuddepeHumaryu 3y00oB
9. ConmaiibHbIe (haKTOPBI BOJIOIHMH CHITPAJIN PEIIAIOIIYIO POJIb B JOPMHUPOBAHUHU Y YETIOBEKA
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1) yrutoImeHHO#M Tpy/THON KIETKH 3) wieHopa3aeNbHON peun
2) NpsAMOXOKICHUS 4) S-00pa3HbIX U3THOOB MO3BOHOYHUKA
10.Onpenenure BEpHYIO MOCIEI0BATEILHOCTD ATAIOB aHTPOIIOTeHEe3a
1) npeBHUE JIOAU — > IPEBHEHIITNE JIIOAU — > COBPEMEHHBIN YeI0BEK
2) HeaHAepTallel] — > NUTEKAaHTPOI — > CUHAHTPOII
3) apeBHEHIINE JIIOAU — > JAPEBHUE JIFOJIU — > COBPEMEHHBIN YEJIOBEK
4) npeBHeIINE JII0IU — > JIFOJIU COBPEMEHHOT0 THUIIA
11. K abuotndecknm pakTopam, ONpeaeNsiFOIINM YUCICHHOCTD MMOMYJISIIUN, OTHOCST
1) MEeXBHUIOBYIO KOHKYPEHIIMIO 2) Mapa3uTU3M  3) MOHMKEHHUE TUIOJJOBUTOCTH 4) BIIAYKHOCTh
12. HazoBuTe THII B3aMMOOTHOIICHUH JIMCHII U TOJIEBOK B OMOTEOLIEHO3¢e
1) KOHKypeHIIUs 2) XO3IMH-TIApa3UT 3) cum6uno3 4) XUITHUK-)KEPTBA
13. YkaxxuTe mpuMep aHTPOIIOTEHHOTO (paKTopa
1) BeIMep3aHue BCXO/IOB MPU BECEHHUX 3aMOPO3KaxX
2) yIJIOTHEHHE NTOYBBI ABTOMOOUIIBHBIM TPAHCIIOPTOM
3) moBpexACHNE KYJIbTYPHBIX PACTEHHI HACEKOMBIMHU
4) YHUYTOXKEHUE BPEIUTEICH CEITHCKOTO X031 CTBA NTHIIAMH
14. CokparieHre YiCIEHHOCTH XHUIIHBIX )KHUBOTHBIX B JIECHBIX OMOLIEHO3aX MPUBEAET K
1) pactipocTpaneHuto 3a00I€BaHUI cpea TPaBOSIHBIX KUBOTHBIX
2) yBEeJIIMYEHHUIO BUIOBOTO Pa3HOOOpa3Hs pacTeHHIA
3) U3MEHEHUIO BUIOBOTO COCTaBa MPOYLICHTOB
4) pacuIupeHUI0 KOPMOBOK 0a3bl HACCKOMOSTHBIX JKMBOTHBIX
15. bepé3oBas poiia — HEYCTOWYUBBIM OMOTEOIeHO3, TaK KaK B HEM
1) ManomiogopoHast moyBa 3) Mano cBeTa JJig pacTeHUU
2) nebonbIoe pazHooOpa3ue BUAOB 4) TpaBSIHUCTBIE PACTEHUS CTPAAAIOT OT HEIOCTAaTKa BIIArH
16. K rro6ansHbIM H3MEHEHHSIM B OMocdepe OTHOCAT
1) 3arpsi3HEHHE MOYBBI B OT/IEIBHBIX PETMOHAX OTXOJAMHU CENbCKOXO03IHCTBEHHOTO MPOU3BOJICTBA
2) 3arpsi3HEHUE BO3/yXa OTXOaMH ITPOU3BOJICTBA B 30HE PACTIONOKEHUS XUMUYECKOTO 3aBO/IA
3) YHUYTOXEHHE MMOKapaMH JIECOMapKOBOM 30HBI TOpOa
4) cokpallieHre Ha TJIaHEeTe 3a1acoB MPECHOM BOJIbI
Yacts 2.
Buvibepume mpu eepuvix omeema u3z npeoniodHCeHHbIX 8APUAHMOB 8 3a0aAHUU
17. Pe3ynpTaToOM SBOJIIOIHH SBIISIETCS
1) nosiBiIeHNE HOBBIX 3aCYyXOYCTOMYHMBBIX COPTOB PaCTEHUN
2) BOBHUKHOBEHHE HOBBIX BHJIOB B U3MEHUBIIUXCS YCIOBUSIX CPEIbI
3) BBIBEJICHHUE BBICOKOIIPOIYKTHBHBIX TIOPOJ] KPYITHOTO POTAaTOTO CKOTa
4) popmupoBaHUE HOBBIX MPUCTIOCOOICHH K )KU3HHU B U3MEHHBIIUXCS YCIOBUSX
5) coxpaHeHHE CTapPBIX BUIOB B CTAOMIIHHBIX YCIOBUAX OOUTAHUS
6) mosyueHue BHICOKONPOAYKTHUBHBIX OPOMIEPHBIX KYp
18. K raorcoomy anemenmy nepeozo cmoadbya noobepume coomeemcmayouull d1eMeHnm U3 mopoco
u 3anuwume 8blOpaHHble YUPDPLL 8 MAOIUYY NOO COOMBEMCMBYIOWUMU OYKEAMUL.
Y cTaHOBHTE COOTBETCTBUE MEKTY IPYITIIAMH PACTECHUH M )KUBOTHBIX U UX POJIBIO B IKOCUCTEME TIPy/Ia:

Poab B 0Mochepe I'pynnbl pacTeHnil ¥ 5)KHBOTHBIX
npoayueHTsl (1) A) npubpexHasi paCTUTEIbHOCTh
KOHCYMEHTHI (2) b) kapn

B) nmuymHKH 3eMHOBOIHBIX
I') puTornnankTon
J1) pactenus nHa
E) 6ompb110ii py10BUK
3anumuTe B OTBET U PHI, PACIIOIOKUB HX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

19. YcranoBuTe npaBuiIbHYIO MIOCIEA0BATEIBHOCTD 3P B UCTOPUN 3EMIIH.



[LOKyMeHT noanucaH 3/1eKTPOHHOM NOANUCHIO.

1) I[Iporepo3oiickas 3) Apxeiickas 5) Me3o3oiickas
2) Kaitno3oiickas 4) ITaneo3oiickast
Yacts 3.

3adanus co c60600HbLIM OmMmEemom

1. YeM npupoiHas 5KOCUCTEMA OTINYAETCS OT arpO’IKOCUCTEMBI?

2. 3nas npaBuiio 10 mporeHToB (TIPaBUIIO AKOJOTHYECKON TUPaMUJIbI), PACCUNTANUTE CKOJIBKO MOHA-
no0uTCs (PUTOIUIAHKTOHA, YTOOBI BEIPOC OJUH KHUT BecoM 150ToHH? (muiieBas nenb: Gpuro-
MJIAHKTOH---300IUIaHKTOH---KHUT



[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANMUCHIO.

JOKYMEHT NOANMUCAH 3JEKTPOHHOHU NMOANMUCHIO
MNOJJIMHHOCTDb JOKYMEHTA NOATBEPK/IEHA.

(,L \ IMTPOBEPEHO B IIPOI'PAMME KPUIITOAPM.
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