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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mpenMery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpemHero obmiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DemepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoanuu B Poccuiickoit deneparum»,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX TIOJIOXKEHUH (eepabHOI paboyeii mporpaMMbl BOCIIUTAHUS.

PaGouast mporpamma mo Onosioruu paspaboTaHa B COOTBETCTBUU C paboueit
nporpammoit Bociutanust MAOY «Jluneit Ne 77 r. UenssOuHckay.
VYuebnsiii npenmet «buonorus» yriyonénnoro ypoBHs uzydenus (10—11 kmaccer)

SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB MpeAMETHON oOnactu «EcTecTBeHHO-HAy4YHbBIE
npeamete». CormacHo mnonoxkerusM DPIOC COO mpodunbHbIe y4ueOHBIE
OpeaIMeThl, HW3ydaeMmble Ha yriayOn€éHHOM YpOBHE, SBISAIOTCS  CHOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEHUM IpOo(ecCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To jxe Bpems
KOKIABIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pEIIeHNEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM Hay4yHOTO 3HAHUS, CBSI3AHHOTO ¢ OMOJIOTHEH,
MEAMIIMHOM, SKOJIOTHEH, ICUXO0I0THeH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
HeNMu U 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeneseT 00s3aTreabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHKE, €r0
CTPYKTYpUpOBaHHE IO pa3ieiaM M TemaM, paclpeiesieHre TI0 KiaccaM,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM Y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peain30BaH MPUHIUI IPEEMCTBEHHOCTH C H3yYye€HUEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpPUBACTCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KW3HM, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kawolled npupogHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Yy4e€OHOIro IpeamMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JMYHOCTHBIM, METANpEAMETHBIM W TMPEIMETHBIM pe3yJbTaTaM OOy4YeHUsS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4aromuxcs MO OCBOCHHUIO COAEpX aHHUS OUOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YBOIIOIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsi COCTaBIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeiaoB OMOJIOTMH Ha YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacuMpeHbl U YyriayOJeHbl OMOJOTHYECKHWE 3HAHUA O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke MHTErpaius OHOJIOrMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMHUH, Teorpadru 1 MaTEMaTHUKH.

Crpyktrypa mporpaMMmbl 1o yudyeOHOMy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHN OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUU PA3BUTHUS, TEHETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHYECKOU
OMONIOTHY, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce u3ydaroTcsi 3BOIOIMOHHOE
y4€HUE, OCHOBBI DKOJIOTUU U yUeHue o ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€cEYUTh  OCBOEHUE
0Oy4JaroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIeKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MM MU OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIyJISLHUH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aClEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPNKAHUH MPOTrpamMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS



TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAKHEUIINX OMOJIOrMYECKUX U SKOJOTMYECKUX TPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpPHO-(YHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU HMHTEpECa K ONMpeAenEéHHON olnacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4e0HOT0 3aBeICHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmxkeHnne 1enu Uu3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIEYIOIIMX 3a/]1a4

OCBOEHHUE O0YYAIOIMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IIpaBUiIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OHOJOTMYECKHUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCIIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM H
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEJICKUMHU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTopu W B Ipuponae (HaOMIoAeHHE, W3MEpPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKUMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 3J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npo@rIaKTUKA UH(QEKIIMOHHBIX 3a00J€BaHUM, MTpaBuia MOBEACHUS B NMPUPOAE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuUTHE Y 00YyHAIOIIMXCSI UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMM B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMH, METOJI0JoTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a1a49, MOJICIIUPOBAHUS OMOJIOTHUUECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKPYXKAIOIIUX  Jirojie  (CoOmoeHuss Mep NpOoPUIaKTUKKA — 3a00JICBaHU,
obecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero odiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYHIIECTBIISIETCS. ¢ YUETOM CHEIU(UKH €ro COJEp:KaHUs M HaAIlpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMsl B OpraHU3alUsaX CpPEaHETo
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaroIIMXCcs B BBIMOJIHEHUH MPOEKTHHIX U Y4EOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX OMPENETSeTCs y4uTeIeM Ha OCHOBE  HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIC HAy4YHBIC HCCIICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE IPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMH C JIpPYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aLMs,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreonenotuyeckuit), OumochepHbiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOITYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IUYHBIX METONOB IpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHON KJICTOYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranu3anus KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BeELIECTBA KIETKU. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypauus. CpoiictBa OenkoB. Kiaccupukanus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunbsHO-THApOdOOHBIE cBOMcTBa. Kitaccudukaiiys TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUNKH, UX (PYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XUMHAYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJNb», «CTpOoeHHUE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkn. OnHOMeMOpaHHbIE OpraHouibl KIETKU: HHAOIJIa3MaTHYeCcKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. I7maakuii  (arpaHyfsipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHJpUN u tuiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBBIA MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKApHUOTHYECKON KIIETKIY.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Oposxenus. [IpomykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB mepes aHa3pOOHBIM. DPHEKTHBHOCTH SHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabGopaTtopuasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBenHass uHGoOpManus U peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUJIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanme amuHokucior. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocuieckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKUN),  CHHTETUYECKHUH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. Ctpoenue xpomocoMm. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel MuTo3a. KapuoknHe3 u HUTOKMHE3. bHosornueckoe 3HaYeHUe
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIIUTEIIMAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U YelloBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKUMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturenbHble BakyoJau. Opradsl BblaeiaeHUs. PuiabTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTEIBHON cCUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHl OPraHu3MoB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazmpaxxumocTte ©  perynsiuuss |y OpraHm3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisinus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHast peryisiuus U 3HAOKPUHHAA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«mmynurer»,  «KuimieuHomnonoctHeie», «CxeMa  NUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHMX, *UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmaina U OesKoB Moj eicTBUEM (GepMEeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEl KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkenue. [lomoBele kieTkn, win rameTtel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10710BBIE JKEIIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknazka IUTaHAa CTPOEHMSI JKMBOTHOTO KakK pPe3ysibTaT HepapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiormdyeckoe 3HauYe€HHE TPSMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIJIAMUIAOMOHAIBD, «Pa3MHOXXEHUE 3BIJICHBD,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKpOMpenaparbl SULEKIETOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonsioBa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELIECCHBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpusnnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuermieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M rereporaMmeTHbld 1oi. [ eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckue acheKTbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS NPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbICE M KOJMUYECTBEHHBIC MPU3HAKU. BUb
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(UKAIMOHHON
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYeCKUE U TMOJIoBble MyTanuu. [IpuduHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  INUSCHEMUYECKUX Gakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEM
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  T'€HEaJOTMYECKHUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeIuKO-TeHeTUUeCKOe KOHCYJIbTUpoBaHKE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. ['eHeTndyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIHH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue I
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJIOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpumuszanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCAe008aAHULL
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUU PACTEHUIN.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYUYHOTO ILICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKAOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHANLHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHass M Te€HHas WHXeHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mnsg  pa3paOOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 O0ECIeUeHUs] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoap30BaHE MUKPOOPTAaHU3MOB B IPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JBrokynye cuiibl 3BOTIOIMH BUI0B 110 Y. JlapBUHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas  3BOJIIOIMOHHAs  OWOJOTHs. 3HAYCHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
beses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «D@opmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHetuueckoro paBuosecus [xx. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
OocHOBaTeNsd. IDgghexm oOymulnounozo 2opaviuika. CHudceHue 2eHemuidecKko2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE — mpucnocoOJeHW y  opraHu3moB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMTIOIMHU. M3omsmust — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (GOPMUPOBAHUS OUOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«['eorpaduueckass M307AUS  JIUCTBEHHULbI CHUOMPCKOM U JIMCTBEHHMIIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOTMYECKOE BUI000pA30BAaHUE BHUIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTEeHUW OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB 1O MOP(POJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnunpl U cxembl: «OUIOTEeHETUYECKUHN PsJl JOWAaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpraHb, «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHS )KU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranudeckux. Ombir C. Mummepa un I'. IOpwm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHndeckod »3Boiouuu. [losBieHne © 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoMcXoxIeHue NIBETKOBBIX
pPaCTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KalHOo30il. OOmEas xapakTepUCTHKa KJIMMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBpPEMEHHBIN SKOJOTHMYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOTMYECKass — IIKaJay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpOCHN», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuubpy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUA O IMPOUCXOKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-0OMOXUMHUECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJie. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jitofeh. YenoBeK yMenbli, mepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3PGheKT ocHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YeJIOBEKa.

UYenoseueckue pacel. [loHarne o pace. bonpmme pacel: eBporneonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCcKas). Bpemss M myTu paccelieHHs 4YeloBeKa IO IUIAHETE.
EnuHcTBO  4yemoBeyeckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaloILIel Cpelbl.
BnusHue reorpaguueckoil cpeapl M aApeidida reHoB Ha Mopdonorui u
(bu3MONOTHIO YeTIOBeKa.

MexauciuuIuIMHapHble  MeToAsl B (u3uYeckod  (OMOJIOrMYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEINIH TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIel cpeoi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Ml YENOBEYECTBA C NpUpoaoil. DopmMupoBaHUe
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHuil K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOANOYBEHHAas, BHYTpUOpraHu3MeHHas.  DU3UMKO-XUMUYECKHe
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IpUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopuueckue, Gdadpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOUBBLIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodurtaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POPM, KOJUIICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHamuka momynsiuud U €€ peryyianus. bHOTHYecKui MOTEHUHAN MOIMYJISIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BHIOB. BUIBI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HoOmyiasiuun», «Bo3pacTHble  NHpaMuabl
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «[lpucnocoOnenuss ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHThl, KOHCYMEHTHI, PEIYILEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/JIbI YK CEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bruopasnoobpasue u moaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATpo’KOCUCTEMA. ArpoueHo3. Paznnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B HKOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucTemMa 03epay», «ArpoueHo3», «KpyroBopor BEHIECTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyILLECTBOBaJIA KM3Hb. PazBuTHe npeacrtaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiieposaa, a3oTra). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOPhs. Kinmmar, pacTUTENbHBIN U 5KUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepoga B mipupone», «KpyroBopoT Kuciopojga B TPHUPOJE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repOapuu pacCTEHUN pa3HbIX OMOMOB, KOJIIEKIIMH )KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. OcobGo oxpansemblie npupojanbie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCa U €r0 BEPOSTHBIC TOCTIEACTBHS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubplt u  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaloIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEJACNICHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUSI U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, Npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpPH OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI HU  HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MNPAaBWI HHIMBHAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
PKOCHUCTEM, OHOChEphI);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYJIbTYphl Kak CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU MnpodIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHble  MPOOJIEMBbI  pPa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWMOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TOJIydaeMble 3HaHMS [Jis1 aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JUISI (OPMHUpPOBAHHS MHUPOBO33PECHHS OOYJAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
ITPaMOTHOCTH ¥  COLIMAIBHOW KOMIIETEHIIMH OOYy4aloUuuxcs; CIOCOOHOCTD
oOyuaromxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IMPU OCBOCHHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aaBas NapaMmMeTpbl M KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IIPOTHBOPEYMS B pPACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUM  Pa3HOTO  poJAa,  BBIIBICHHBIX B Pa3IUYHbBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OILICHUBATh PUCKU TIOCTIEACTBUN ACSTEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKON U MPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEPIpETAINH, MPEOoOPa30BAHUIO M TPUMEHEHHI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJ€ pEHICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, TIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3aj1ay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (cxemMbl, rpauku, TrarpaMmbl, TaOJUIIBI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaldbHBIE CpEICTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KIOTO YJieHa KOJIJICKTUBA;



OPUHUMATh L[EJIMd  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaXIOI'O0 yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUWA ILEJNEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3371a4yu B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTECHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPUEMBI peQUIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro rnpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUIUCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOKICHUS  KyJIbTYpPHBIX  pacTeHUM),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAyYHOrO TO3HAHUS, HCIOJIb3YyEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: OOMEHA BEUIECTB (METa0O0IM3M), MPEBPAILLICHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUAMHE, MEXAYy CHCTEMaMU OPraHoB M MX (QYHKIUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCJE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMU MIPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPITh HX OKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHE T'€HOMa M CO3JlaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJIECHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccun u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJATAlOMINX OHOJOTHYECKHUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecus [x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB U DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOWIM3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U NTOTOKA SHEPTUH B 3KOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTENbHBIE  TPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUSI PUPOJIBI M YEJIOBCUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JTAOOPATOPHBIE W TPAKTUYECKHUE pPabOThI, COOI0IAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCIEACTBHIX W CHOCO0aX MPEeAoTBpaIICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEILCKOTO XO35AWCTBa, IHUIIEBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

N HaumenoBanun @ KoJuaudyecTrBo 4acoB
" e pa3ueioB H
n/ Tent Bcer KoHuTpoabH Ipakruyeck  JJIEKTpoHHbIE (HH(POBBIE) 00pa3oBaTe/IbHbIE PECYPChI
n 0 ble padoThI ue padboTsbl
NPorpamMmbl
DenepabHblii IepevYeHb YJIEKTPOHHBIX 00Pa30BaTelbHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
buonorus xak 5 rangeSize=1
HayKa https://resh.edu.ru/
https://fipi.ru/
DenepalibHblii IepeYeHb YJIEeKTPOHHBIX 00pa30BaTebHbIX PecypcoB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
JKuseie rangeSize=1
CHUCTEMBI U UX 3
https://resh.edu.ru/
HU3y4YCHUE
https://fipi.ru/
®enepaabHbIi NepeYeHb JJIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB
Buonorus 3 05 http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
KJIETKH ' rangeSize=1
https://resh.edu.ru/



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/

https://fipi.ru/

denepaabHbIi NepevYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB

http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&

Xumuueckas rangeSize=1
OpraHu3anus 11 1
https://resh.edu.ru/
KJIETKHU
https://fipi.ru/
DenepaibHblii epevYeHb YJIEKTPOHHBIX 00pPa30BaTebHbIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
CrpoeHnue u rangeSize=1
byHKIIUU 10 2
https://resh.edu.ru/
KJIETKHU
https://fipi.ru/
DenepabHblii epeYeHb YJIEKTPOHHBIX 00Pa30BaTebHBIX PECYPCOB
. oL . o _
OG6MeH BelIecTs http.//;;)_ublliatlon.pravo.qov.ru/ Document/View/0001202208290012?index=0&
¥ TIpEBpALICHUE 10 1 rangesize=2
SHEpPruu B https://resh.edu.ru/
KJIETKE https://fipi.ru/
Hacnencrsenna DenepaJibHblii IepevYeHb YJIEKTPOHHBIX 00pa30BaTeIbHbIX PECYypCcoB
opMa L . .
A unopmanus 10 0.5 http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&

U peain3anus
€€ B KJIETKE

rangeSize=1



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1

https://resh.edu.ru/
https://fipi.ru/

denepaabHbIi NepevYeHb JJIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB

http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
rangeSize=1

8 JKusueHHbI 9 1
UK KJIIETKH https://resh.edu.ru/
https://fipi.ru/
deiepabHbIii IEpeYeHb YIEKTPOHHBIX 00pa30BaTeIbHBIX PECYpCoB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
CrpoeHue u rangeSize=1
9 KLU 19 1.5
by https://resh.edu.ru/
OpraHu3MoOB
https://fipi.ru/
®enepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PeCypcoB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
PasmHoxenue u rangeSize=1
10 pa3BuTHE 10 1.5
https://resh.edu.ru/
OpraHu3MoOB
https://fipi.ru/
l'eneTuka — DeepaibHbIii MepeYeHb YIEKTPOHHBIX 06Pa30BaTEIbLHBIX PECYPCOB
11 HayKa o 3 0.5

HaCJICACTBEHHO

http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&



https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1

CTH U rangeSize=1
3Me ocC
MEMEHHHBOCTH https://resh.edu.ru/
OpraHu3MoOB
https://fipi.ru/
DenepaibHblii IepevYeHb YJIeKTPOHHBIX 00pPa30BaTeIbHBIX PECYPCOB
3aKOHOMEpHOCT http://p.ubllcatlon. pravo.gov.ru/Document/View/0001202208290012?index=0&
" rangeSize=1
12 20 1
HAaCJICACTBCHHO https://resh.edu.ru/
CTH https://fipi.ru/
DenepabHblii epeYeHb YJIEKTPOHHBIX 00pPa30BaTebHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
3aKOHOMEPHOCT rangeSize=1
13 u 7 1
A3MCHIHBOCTI https://resh.edu.ru/
https://fipi.ru/
DenepajbHbIii epedeHb YJIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
rangeSize=1
T
14 €HEeTHUKa 4 05
yeJoBeKa https://resh.edu.ru/

https://fipi.ru/



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/

DenepaibHblii IepevYeHb YJIEKTPOHHBIX 00pPa30BaTeIbHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
s Cerexuust : . rangeSize=1
OpraHu3MoB https://resh.edu.ru/
https://fipi.ru/
DenepalibHblii IepevYeHb YJIEKTPOHHBIX 00pPa30BaTebHBIX PECYPCOB
BHOTEXHONOLHS http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
rangeSize=1
16 " 7
CHUHTETHYECKAS https://resh.edu.ru/
Ouosorus https://fipi.ru/
DenepabHblii epeYeHb YJIEeKTPOHHBIX 00Pa30BaTelbHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
17 PesepBHoe 3 rangesize=1
BpeMs https://resh.edu.ru/
https://fipi.ru/
OBIIEE
KOJIMYECTBO
136 13
YACOB I1IO

[NPOT'PAMME



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/

11 KJIACC

Ne HaumenoBanume KoJuunuecTBo 4acos
n/ pa3iesioB u TeM Bcer  KouTpoabH Ipakruyeck  JJIEKTPOHHBIE (H(POBLIE) 00pazoBaTeIbLHbIE PECYPCHI
n NPOrpamMMsl 0 ble padoThI ue padoThl
®enepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB
3apoxkIeHue U http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
pa3BUTHE rangeSize=1
3BOIOLUOHHBIX 7
o https://resh.edu.ru/
MpeICTaBICHUN
T p— https://fipi.ru/
DenepabHblii epeYeHb YJIeKTPOHHBIX 00Pa30BaTebHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
MukposBoaonu rangeSize=1
U eé 17 2
https://resh.edu.ru/
pe3yabTaThl
https://fipi.ru/
®enepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
MakposBonronus 9 rangesiee=l

U €€ pe3yJIbTaThl

https://resh.edu.ru/
https://fipi.ru/



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/

denepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB

http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&

[Ipoucxoxnenue rangeSize=1
U pa3BUTHE 18 1.5
https://resh.edu.ru/
JKU3HU Ha 3eMiie
https://fipi.ru/
DenepalbHblii IepevYeHb YJIEKTPOHHBIX 00pPa30BaTebHbIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
[Ipoucxoxnenue rangeSize=1
yeJI0BeKa — 13 1
https://resh.edu.ru/
AHTPOIIOTCHE3
https://fipi.ru/
Dkojorug — }
HayKa o DenepabHblii epeYeHb YJIEKTPOHHBIX 00Pa30BaTEelbHBIX PECYPCOB
B3aMMOOTHOIICH http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
HSX OpraHu3MOB rangeSize=1
u 6 0.5
https://resh.edu.ru/
HaJOpraHu3MEeHH
BIX CUCTEM C https://fipi.ru/
OKpYy>Karolen
cpenoit
®enepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB
Opranusmsl 1 12 15 http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&

cpena oouTaHus

rangeSize=1

https://resh.edu.ru/



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/

https://fipi.ru/

KOJIOTUS BUIOB

denepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB

http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
rangeSize=1

8 . 12 0.5
U NOMYyJIsInuu https://resh.edu.ru/
https://fipi.ru/
DenepalbHblii IepeYeHb YJIEKTPOHHBIX 00pPa30BaTelbHBIX PECYPCOB
KOTOrHS http://g_ubl_l(iatlon.pravo.qov.ru/Document/VleW/0001202208290012?|ndex:O&
COOOILIECTB. fangestze=2
9 16 0.5
OKOJIOTHYECKUE https://resh.edu.ru/
CHUCTEMBI https://fipi.ru/
DenepabHblii epeYeHb YJIeKTPOHHBIX 00pPa30BaTebHBIX PECYPCOB
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
buocdepa — rangeSize=1
10 riio0aapHas 9
https://resh.edu.ru/
SKOCHUCTEMA
https://fipi.ru/
®enepaabHbIi NepedeHb JJIEKTPOHHBIX 00pa30BaTeJIbHBIX PecypcoB
YeoBek u
11 OKpY>Karolas 9 http://publication.pravo.gov.ru/Document/VView/0001202208290012?index=0&

cpena

rangeSize=1



http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1

https://resh.edu.ru/
https://fipi.ru/

denepaabHbIi NepeYeHb JIEKTPOHHBIX 00pa30BaTeJbHBIX PecypcoB

http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&
rangeSize=1

12 PesepBHoe 10
BpeMs https://resh.edu.ru/
https://fipi.ru/
OBLIEE
KOJIMYECTBO
YACOB I10 136 &

[NPOTPAMME



https://resh.edu.ru/
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
http://publication.pravo.gov.ru/Document/View/0001202208290012?index=0&rangeSize=1
https://resh.edu.ru/

OcHoOBHBIE BU/IBI AeSITEJIbHOCTH 00y4AI0IUXCSA

KOMIUICKCHAs HayKa
1 KaK 4acThb
COBPEMEHHOTO
o01IecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropus
pa3BuTus 6uosoruu. buonorudeckue
HAyKU U U3y4aeMble UMU TIPOOJIEMBI.
dyHaamMeHTalbHbIC, TPUKIIAIHBIE U
MTOMCKOBBIE HAYYHBIE HCCIIEIOBAHUS

B OMOJIOTHUH.

3HaueHune 6MoJIOTUH B (GOPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Tpodeccun,
CBsI3aHHBIE ¢ OMOJOruel. 3HaUeHue
OMOJIOTHY B IPAKTUYECKOM
JeSATEIbHOCTH YEJIOBEKa: MEIUIMHE,
CEJIIBbCKOM XO3S5IMCTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHcTpanuu

[TopTpeTtsl: Apuctorens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. /lapBus,
V. T'apsen, I'. Mennens,

B.U. Bepnanckui, U.I1. I1aBnos,

10 KJIIACC
Ne Hanmenosanue tem | KonndecTtBo OCHOBHBIE BUJIBI IEATEILHOCTH
[IporpammHoOe conepkanue
n/n | ydeOHOro mpeameTa 4acoB oOyJaromuxcs
1 | Tema «buosnorusi Kak HayKa»
1.1 | buosorus kak 2 CoBpemeHHas 6uoorus — PackpbIBaTh copepkaHue TEPMUHOB U

MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUPa, HAYYHbIN
METOJI, TUII0TE3a, TEOPHUSI, METOIbI
UCCJIEIOBAHMUSI.

XapakTepu3oBaTh OMOJIOTHIO Kak
KOMILJIEKCHYIO HayKy, €€ MECTO U pOJIb
Cpeau IPyTuX €CTeCTBEHHBIX HaYK.
OneHnBaTh BKJIaJ OT€UECTBEHHBIX
YUEHBIX B Pa3BUTHE OMOJIOTHH.
OneHnBaTh POJIb OMOJIOTUYECKHUX
OTKPBITUM U UCCIICOBAHUN B Pa3BUTUU
HayKH U MIPAKTUYECKON JeATETbHOCTU
JTIOEN.

[lepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OHOJIOTHECH.
[IpuBOIUTH IPUMEPHI MPAKTUYECKOTO
HCIIOJIB30BaHUs JOCTUKEHUN ONOJIOTUH
B MEJIMILIMHE, CEJIbCKOM XO351CTBE,
MPOMBIIIEHHOCTH U OXPaHE MPUPOJIbI




N.1. Meunuxos, H.1. BaBuos,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Ta0umiiel ¥ cxeMbl. «CBSI3b OMOJIOTUH
C ApYruMu HaykaMu», «Cucrema
OMOJIOTHYECKHUX HAYK»

Nroro yacos 1o teme 2
2 | Tema «7KuBble cCTEMBI U UX U3YyYEHHE»
2.1 | ’)KuBble cUCTEMBI U UX 1 JKuBbI€ crCTEMBI KaK MpeaMeT PackpeiBaTh conep:kaHue TEPMUHOB

CBOMCTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHCTEM: SIMHCTBO XUMHYIECKOT'O
COCTaBa, TUCKPETHOCTH U IIEJIOCTHOCTb,
CJIO’KHOCTb U YIOPSTOYCHHOCTh
CTPYKTYpPBI, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCITPOU3BE/ICHHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JeMmoHcTpanuu

Tabmmibel 1 cxeMbl: «OCHOBHBIC
MIpU3HAKHU KU3HWY», «bromornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTEpUN»

Y TIOHSATHUH: )KMUBAsi CHCTEMA, PJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAsl YHOPSIOYECHHOCTb,
YIIPABIIIEMOCTD, HEPAPXUYHOCTb.
XapakTepuszoBaTh CTPYKTYpy U
CBOMCTBA KUBBIX CUCTEM, OTJIAYMS
XUMHUYECKOTO COCTaBa OOBEKTOB KUBOM
1 He)KUBOW MPUPOIBI, OOIIMI TTPUHITUTI
KJIETOYHOW OpTraHU3aIuu KUBBIX
CHUCTEM.

CpaBHUBaTH OOMEHHBIC ITPOIICCCHI

B HE)KMBOW W KHUBOM MPHUPOJIE;
PAaCKpBIBATh CMBICIT PEAKLIAN
MeTaboau3ma.

OOBSACHITHL MEXaHU3MBbI
CaMOpPETYJISILINY KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUYECKOTO YPOBHS;
PacCKpbIBATh CYyTh IPUHIIUIIOB




TMOJIOKUTEIIBHON U OTPULIATEIILHOM
oOpaTHOM CBSI3H.

AHaNM3UpOBATH CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBbIX
CUCTEM

YpoBHU OpraHU3aluy KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIMH,
TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIIUOHHO-BUOBOM,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIA ),
ouocdepnsiit. [Tporeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (popMa CcyIiecTBOBaHUSI MATEPUH.
Hayku, n3yydaroiye >kuBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3AINU.
N3yuenue kuBbIX cucteM. MeToibl
ouosiornyeckoi Hayku. HaGmronenue,
U3MEPEHUE, SKCIIEPUMEHT,
CHUCTEeMAaTH3allMsl, METaaHaJIn3.
ITonsAiTHE O 3aBUCUMONM U HE3ABUCUMOU
nepemeHHou. [Inannposanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTre BEIOOPKH U &
JIOCTOBEPHOCTH. Pazopoc

B OMonornyeckux AaHHbiX. OIeHKa

PackpsIBath conepxanue TEPMUHOB U
MOHATUI: OOMEH BEIIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIPOU3BECHHUE,
CaMOpETYJISLINSL, Pa3BUTHUE, )KNU3HD,
Hay4HbIN (PaKT, HAYYHBIA METO/,
npobiieMa, TunoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeunciATh MPU3HAKYU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHU3alliy KUBBIX CUCTEM U METO/IbI
OMOJIOTMUYECKUX UCCIIeI0BaHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE IS KaXKJ0T0 YPOBHS
OpraHu3aliu KUBOTO.

Ha3biBaTh HaykH, U3y4arouue >kuBbie
CUCTEMBI Ha Pa3HbIX YPOBHX
OpraHU3alNH.

CpaBHHBaTh MEX1y COOOM )KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEHN
OpraHU3alliy U IPOUCXOIAIINE B HUX
IIPOLIECCHI.




JIOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaroB. [[puunHbI HCKaXKEHUS
pe3ynbTaToB AKcrepuMenTa. [lonarue
CTaTUCTUYECKOTO TECTA.
JleMoHCTpanun

Tabyuibl U cXeMbl: «YPOBHU
OpraHU3allU KUBOW TPUPOIBI»,
«CTpoeHue KUBOTHON KIIETKNY,
«TxaHu )XUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreonenos3y, «buochepar,
«MeToabl U3yYEHUS KUBOU MIPUPOIBDY.
OoGopyaoBaHme: 1a00paTopHOE
o0opyioBaHuE 1151 IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi padora
«Mcnonp30BaHue pa3IuYHbIX METOOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

[loka3bIBaTh pOJIb THIIOTE3 U TEOPUU
B (hOpPMHUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA

Htoro 4acos 1o teme
3 Tema «buoJiorust KJIeTKm»
3.1 | Ucropust OTKpHITUS U Knerka — cTpykTypHO- PackpriBaTh conepkaHue TEpMUHOB U

M3yYECHUS KIIETKHU.
Knerounas Teopus

(GyHKUMOHATIbHAS €IMHUIIA dKUBOTO.
HcTopust OTKPBITHS KIETKU.

Pa6otel P. I'yka, A. JleBeHryxka.
Kinerounas reopus (T. IlIBans,

M. lnetinen, P. Bupxos). OcHOBHBIE

TIOHSATUM: KJIETKA, OPTraHeIbl,
AYKAPUOTHI, TPOKAPUOTHI, BUPYCHI,
[UTOJIOTHS (KJIETOUHAs OUOIOTHS ),
KJIETOYHAs TEOPHUSI.
XapakTepu3oBaTh OCHOBHBIE 3TAIbI




MIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM
TEOpHUH.

JdeMoHCcTpaMu

Iloptpetsl: P. I'yk, A. JIeBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpOIIpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATILHBIX KIETOK

Pa3BUTHUS LIUTOJIOTUM KaK HAYKHU U €&
oopMIIEHUE B KJIETOUYHYIO
OHMOJIOTHIO.

[Toka3biBaTh BKJIa/ yUEHBIX-OMOIOTOB
B U3yUYEHHE KIIETOYHOTO CTPOCHUS
OpPraHUu3MOB.

[lepeuncnsaTh OCHOBHBIE TTOJIOKEHUS
KJIETOYHOUM TEOpUU, OOBSICHATH €€ POJIb
B (D)OPMUPOBAHNH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

[IpuBOINTH AOKA3ATENHCTBA

POACTBA OPTaHU3MOB

C UCITOJIb30BAHUEM I10JIOKEHUMN
KJIETOYHOU TEOPHUU

3.2

MeTtonbl
MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOTUHA

MeTobl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOTIHS,
xpomarorpadusi, 3IeKTpodhope3, METO
MEYEHBIX aTOMOB, U PepeHInanTbHoe
LHEHTpU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK.

U3yuenue ¢puxcuposannvix Kiemox.
DIIeKTPOHHAs! MUKPOCKOTIUSI.
Kongorxanvnas mukpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue
KJeMmoK.

JemMoHCcTpanumn

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MPUTOTOBJIEHUE CPE30B,
muddepeHnman,HOe OKpaITuBaHUE,
xpomarorpadus, 31eKTpodopes, MeToa
MEYEHBIX aTOMOB, ICHTPU(YTHPOBAHUE,
METOJ KYJIbTYpbl KJIETOK U TKaHEM,
MeToJ pekoMOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3y4YE€HUS )KUBOU MPUPOJIBL.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTpUBaTh UX




Tabmuiel u cxembl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MUKPOCKOT», «IcTOpust pa3BUTHS
METOJ0B MUKPOCKOTIUI».
Oo0opynoBanme: CBETOBOM MUKPOCKOM
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KJIETOK.
IIpakTnueckasi padora

«/3yueHune MeTo10B KJIIETOUHOU
ouonoruu (xpomartorpadus,
anextpodopes, nubdepeHimairHoe
nentpudyruponanue, [11IP)»

5

B CBETOBOW MHKPOCKOII 1 JIeNIaTh
OIMCaHHE.

OOBSICHATH U COONIOAATH MTPaBUIIA
TEXHUKH MUKPOCKOTTMPOBAHUS

Htoro yacoB mo Teme 3
4 | Tema «XuMu4ecKasi OpraHu3anus KJIeTKN
4.1 | XuMuU4ecKui cocTaB 2 XUMHUUYECKHM COCTaB KJIETKU. Makpo-, | PackpsiBarh cojep:kaHne TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BEIllECTBA

MHUKPO- U YIIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponb Kak pacTBOpHUTEIIS,
peareHTa, ydactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
poJib. POJIb KATHOHOB U AaHUOHOB

B KJIETKE.

JeMoHcTpanuu

[uarpammel: «Pacnpenenenue
XUMHYECKHUX JIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenue

MOHSITUH: JIIEMEHTBI-OMOTEHBI, TUTIOJb,
BOJIOPOJTHASI CBSI3b, TUAPODUIBLHOCTD,
ruApohoOHOCTh, TYProp, MUHEPAILHbBIC
BELECTBA, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncnaTh 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KICTKHU.
Paznuuars Makpo-, MUKpPO- 1
YIBTPAMHUKPOIJICMEHTBI, BXOISIIIHC

B COCTaB KHBOTO M MX POJIb

B OpraHU3Me.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA




XUMHUYECKUX JIEMEHTOB B )KUBOU
IIPUPOACH.

Tabauue! u cxemsl: «llepruoanyeckas
Ta0IMIa XUMUYECKUX IJIEMEHTOBY,
«CTpOoeHne MOJIEKYJIbI BOJBDY,
«BemecTBa B cocTaBe OpraHU3MOB»

BOJIbI; OOBSICHATH MPUUYUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUU B KJIETKE.
[loka3bIBaTh poJib KATHOHOB U AHHOHOB
B 00€CIIEUEHUN MPOIIECCOB
KU3HEIEATEIbHOCTH (OCMOpErysiuus,
CO3/1aHe MEMOpPAHHOTO MOTEHIINATIA,
peryisius paboTbl OEJIKOB), pabOThI
Oy(epHBIX cucTeM.

YcTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS
U (QYHKIIMM HEOPTaHUYECKUX BEIIECTB
KJICTKH

4.2

OpraHnuueckue
BEIIIECTBA KJIETKHU —
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMWHOKHCIIOTHBIN COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oernka,
NenTuIHas cB3b. BTopuuHasi,

TpEeTUYHAas1, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
buonornueckue pyHKIMH OEIKOB.
Ilpuomneot.

JdemMoHcTpanuu

IHoptper: JI. [TonuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbI 0enKay, « CTpyKTYyphl
OEITKOBOI MOJIEKYJIIBD).

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUI: MOHOMEDPBI, OJIUMEPHI, OEIOK
(IpoTeuH), NeNnTUJl, aAMUHOKHUCIIOTA,
NEeNTH/IHAS CBA3b, MOJIMUIIETITU],
JeHaTypalus, peHaTypauus,
I00yJIsipHBIE U PUOPUILTISIPHBIE OCJIKH,
IPUOHBI.

XapaxkTepusoBaTh OCJIKH, UX
CTPYKTYPHYIO OPraHU3aIUI0 U QYyHKIUU
(cTpyKTypHasi, SHepreTuyeckKas,
CUTHaJIbHAsI, pETryJIATOpHAs,
JBUTATENIbHAS, 3alIUTHAS,
dbepMeHTaTUBHAS ).

Ha3zpiBaTh XUMHUYECKHE OCHOBBI
dbopMUpOBaHUS CTPYKTYp OEIKOBON
MOJIEKYJIBI.




Oo6opynoBanme: XUMUYECKAS IOCYJA U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOIIbIO
KA4E€CTBEHHBIX PEAKLIAI»

[TpuBOIUTE TpUMEPHI GUOPUIUTSIPHBIX,
TJIO0YJISIPHBIX OCITKOB.

BEBINONMHATE KaueCTBEHHBIE PEAKIIHH
Ha OOHapyKeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJTYYCHHBIE PE3YIbTAThI

4.3 | Opranudeckue VYrneBonbl. MoHOCaxapubl, PackpbiBath copepxanue TEPMUHOB U
BEIIECTBA KJICTKH — T CaXapUJIbl, OJUTOCaXapUIbl | MOHSATHUH: YTIEBOIBI, MOHOCAXAPH/IHI,
YTIEBOBI nosicaxapuabl. OOIIUHM TUIaH CTPOCHUS | AMCaXapubl, OJIMTOCAXAPUIbI,

1 (HU3UKO-XUMHUYECKHIE CBOMCTBA MOJINCAaXapyIbl, TII0K03a, prbo3a,
yraeBoaoB. buonornueckue GyHKIuu | A€30KCUpr003a, JIAKTO3a, MalIbT03a,
YTJIEBOIOB. caxapo3a, KpaxmaJl, TJIHKOTCH,
JleMoOHCTpanuu EJUTI0JI03A.
Tabnuiibl v cxembl: «CTpoeHuE KnaccuduimpoBats yrieBos!
MOJIEKYJT YTIIEBOJOBY MO0 CTPOCHHIO U TIEPEUUCIISITH X
byHKINH.
[IpuBOANTH MPUMEPHI PA3THIHBIX
YTJIEBOJIOB (MOHOCaXapu/IoB,
JUCaxapyI0B, OJUTOCAXapHIOB,
MOJIMCaXapyIoB)

4.4 | Opranuyeckue Jlunuaet. T'uapodunsHo-TuapodoOHbIe | PackpheiBaTh copepkaHue TEPMUHOB U
BEIIECTBA KIJICTKU — cBoiicTBa. Knaccudukarus munumos. MOHATHUH: JIUIHUIBI, TPUTITAIICPUIBI,
JTATTA B Tpurnunepunsl, pochomunuasl, BOCKH, | HochOMHUIHIBI, BOCKU, CTCPOUIBI,

cTepoubl. bronornyeckue GpyHKIMN
aumaoB. OOIIHe CBOMCTBA
OMOJOTMYECKUX MEMOPAH — TEKYUECTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYITPOHUIIAEMOCTb.

JUTIONPOTEUHBI, TIIMKOJIUIIHUBI.
Knaccudumuposars mumuasi
110 CTPOEHUIO; XapaKTEPU30BaATh UX

byHKITUN




JleMoHCTpanun
Tabauist u cxembl: «CTpoeHHE
MOJIEKYJT JIUITU0B)»

4.5

HyxnennoBsie
kucnoTel. CTpoeHue u
¢bynkuu JJHK, PHK,
ATOD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [puHmmn
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa AHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ounonornyeckue pynkuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monexynsl ATO.
Makposprudeckue cBs3u B MOJIEKYJIE
AT®. buonorunueckue pyHkiuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMU B KJIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdemMoHcTpanuu

IToprpetsl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panknun, @. CauHrep,
C. IIpy3unep.

Tabauie! 1 cxembl: «HykienHoBbie
KUCIOTB», « CTPOCHHUE MOJIEKYJIbI
ATODy.

PackpbIBaTh coepxanue TEPMUHOB U
MOHATUI: J€30KCUPUOOHYKIIEHNHOBAS
kuciota (JJHK), pubonyknennoBas
kucnora (PHK), Hykieotun, Hykieo3u,
a30TUCThIE OCHOBAHMUSI, aJICHUH, T'YaHUH,
LUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTapHbIE OCHOBAHMS,
anerosuHTpudochar (ATD),
MaKpO3pruyecKas CBs3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXEMaTUYeCKH U300pakaTh CTPOCHHUE
nykieoruna JIHK u nBoitHo# criupanu
JHK, cexBenuposanue /JHK.
OnuceiBaTh npouecc permkaruu JJTHK
B KJIETKE U Ha3bIBaTh €0
OMOJIOTUYECKOE 3HAYECHUE.
XapakrtepuzoBath Gpynkiuu JTHK.
Pasznuuats ctpyktypy u ¢pynkiun PHK.
OnuckIBaTh MPOLIECC TPAHCKPUIIIUH.
CpaBHUBATH HYKJICMHOBBIE KUCIIOTHI
(JIHK u PHK).

Xapaktepu3oBaTh 0COOEHHOCTH




OobopynoBanme: XUMUYECKAS IOCYJA U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«HccnenoBanve HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBIX

ctpoerus U pynkiuu ATO.
DopMyIHpOBATH U OOBSCHATH IPUHITUTT
KOMIUJIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpPTraHU3MOB»
4.6 | MeToapl CTPYKTYpHOMR 2 CrtpykTypHas OHOJIOTHS: PackpriBatTh copepxaHue TEPMUHOB U
onoJsioruu onoxumMmuveckue u ouoduznueckue MOHATUM: MOJICIUPOBAHUE,
HCCIIEIOBAHUS COCTaBa U KOMIIBIOTEPHBIN JTU3aiiH.
MPOCTPAHCTBEHHOU CTPYKTYPHI [lepeuncnaTh NepCIEKTUBHBIE
ouomonexyn. Modenuposanue HaIpaBJICHUS HAYYHBIX UCCIIEIOBAHUM
CMpYKmMypol U QYHKYUti OUOMONEeKy1 U | B CTPYKTYPHOU OMOJIOTHH, PACKPHIBATH
ux komnaekcos. Komnviomepnuiii MX 3HAYCHHE JIJI1 MEIULIMHBI U
OU3AUH U OP2AHUYEeCKUL CUHME3 CEJILCKOTO XO3SIICTBA
OUOMONEKYTL U UX HENPUPOOHBIX
ananozoe
Nroro yacos o teme 11
5 | Tema «CTpoeHnne u (PYHKIUH KJIETKI
5.1 | Tumbl KJIETOK. 1 TuMnbI KIETOK: 3yKapUOTHYECKAS U PackpsiBaTh conepxanne TEPMUHOB U
[TpokapuoTuieckas npokapuotudeckas. CTpyKTypHO- MOHSATHUM: TPOKAPUOTUIECKAsI KIIETKA,
KJIETKa (GbyHKIIMOHATBHBIE 0O0pa30BaHUs KJIETOYHAs CTEHKA, MYPEUH,
KJIETKHU. (bOoTOCUHTETUYECKHE MEMOpaHBI,

CtpoeHue MpOKapUOTUUECKON KIICTKH.
Krnerounast crenka 6akTepuii U apXxei.
OcoOeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

bnarenuH.

Xapaktepu3oBath (OPMY U pa3Mepbl

MPOKAPUOTUYECKUX KIETOK; (PYHKITUN
TeHETUYECKOT0 anmnapara mpoKapHoT.




MIPOKAPUOTUYECKUX KIIETOK. MecTo
POJIb MPOKAPHOT B OMOIIEHO3aX.
JdeMoHCcTpaMu

Tabauue! u cxembl: «CtpoeHue
AYKapHUOTUYECKON KIETKN», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH

OnuceIBaTh MPoIIECC
cropooOpa3zoBaHus, OTMEYATh €T0
3HAYCHHUE JJI BBDKUBAHUS OaKTepuid
IpYU YXYJIIEHUU YCIOBHUM
CYILIECTBOBAHMS.

OnuchIBaTh pa3MHOXKEHUE TPOKAPHUOT.
OneHnBaTh MECTO U POJIb TPOKAPUOT
B OMOIIEHO3aX

5.2

Ctpoenue
YKAPUOTHYECKOU
KJICTKHU.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crpoenue 1 GyHKIIMOHUPOBAHHE
YKapUOTUYECKON KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mnazmanemma). CTpykTypa
1a3MaTHYECKOM MEMOpPaHBI.
TpaHcnopT BelecTB Yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (MU dy3us, odnerd€éHHas
G y3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBINA TPAHCTIOPT).
[TomynmponuiiaeMocTb MEMOPaHBI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (ParouTo3.
Ok3o1uTo3. Knerounas creHka.
CtpykTypa ¥ (PyHKITUH KICTOYHOM
CTEHKU pacTeHUl, rpuooB.
JeMoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOU KIETKN», « CTpoeHUE

PackpriBath conepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKkast MeMOpaHa
(mma3mangeMma), )KUJIKOCTHO-MO3andHas
MO/ieJib, MeMOpaHHbIe OeIKU
(nepudepruueckue, UHTErPAIbHBIC),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(haroruTo3, MUHOIUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, MJIa3MOJIE€CMBbI,
CUMILIACT.

XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHUS ¥ PYHKIIMH SYKAPUOTHUECKOMN
KJIETKHU; TPAHCIIOPT BEIIECTB

Yyepe3 MmIa3MaTHIeCKyr0 MEMOpaHy:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTPUN-KaJIMEBOI0 HACOCA; CTPYKTYPY U
GYHKIUA KJIETOYHOW CTEHKH PACTEHUN
1 TpuboB




KUBOTHOU KIIETKW», «CTpoeHue
PACTUTENBHON KIIETKU.
O0opyaoBaHme: CBETOBOM MUKPOCKOI,
MHKPOIIPENapaThl PACTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

IIpakTnyeckast padora

«M3y4yenune CBOMCTB KIIETOYHON
MeMOpaHbD)

5.3

[{uTorutazma u eé€
OPTaHOUIbI

[urorutazma. [luto3ouns. [{utockener.
JBrxeHue muToriasmMbl. OpraHou/ bl
kieTku. OHOMeMOpaHHbIE OPTAHOUIbI
KJIETKHU: YHJOIJIAa3MaTUYECKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
WX CTpoeHHE U QyHKIIMHU. B3auMocBs3b

0,[[HOM€M6paHHI>IX OpraHona0B KIICTKH.

CrpoeHue rpaHyJsipHOrO peTUKYIyMa.
Mexanusm nanpaesnenus 6enkos ¢ I1IC.
Cunre3 pactBopuMbIx 0enkoB. CuHTe3s
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyisIpHBIN) SHIOIIIA3MATUYECKHI
petuxynyM. CexkperopHas PyHKIIUS
anmapata ['onbmxu. Moougurayus
benxkos 6 annapame I onvooicu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpancnopT BeLIECTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Knetounsiit cok. Typrop.

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSATUH: IUTOTUIa3Ma, IUTO30JIb,
IIUTOCKEJIET, KOMIIApPTMEHTHI,
OpraHOM/IbI, PHAOIIA3MATHYECKas CETh
(BIIC), anmapat ['oab1Ku, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOUYHBIN COK, Typrop,
MUTOXOHPHH, KPUCTHI, TUTACTH/IBI,
XPOMOTIIACTHI, TEUKOTIIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJTAKOU]I, TaMeJIIa.

XapakTepu30oBaTh HATOILIA3MY
DYKapUOTUYECKON KIICTKH;
KJIacCCU(UIIMPOBATH OPTaHOUIbI

B 3aBUCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHus (0THOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEMEMOpPAHHBIE);
OMKCHIBATH (PYHKIIUU KAXKIOTO




[loryaBTOHOMHBIE OpPTraHOUIBI KIETKH:
MUTOXOHJPHH, TITACTUIBI.
Ilpoucxoorcoenue MumoxoHopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u QyHKINN MUTOXOHIPUIA U
ractul. [lepBuyuHbie, BTOPUYHBIE U
CJIOXHBIE TIACTUbI
(OTOCUHTE3UPYIOUINX FYKAPUOT.
XJIOpOIIaCThl, XpPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUMU.
JlemoHcTpanuu

[HoptpeTsl: K. C. MepexkKoBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
IYKAPUOTHYECKOMN KIETKMN», « CTpoeHHe
KUBOTHOM KJIETKN», «CTpoeHue
pPacTUTENBHOU KIETKW», «CTpoeHue
MUTOXOHAPUM.

O6GopynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3yueHne ABUKEHUS LIUTOIIA3Mbl

B PACTUTEIbHBIX KIETKAaX).
JlabopaTropHasi paGora
«HMccnenoBanue mia3smosunsa

OpraHOM/1a B KIIETKE.

OOBICHATH COOBITHS, CBSI3aHHEIC

C BHYTPUKJIECTOUHBIM ITUIIEBAPEHUEM,
€ro 3HauY€HUue JJIsl OpraHu3ma.
OTtMeuaTh 3HaUYCHHE IIUTOCKEIIETA;
XapaKTepU30BaTh €0 AIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
IIPOMEKYTOUHBIE (PUIIAMEHTBI), UX POJIb
B )KM3HEJEATEIbHOCTH KJIIETOK U TKaHEN




" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbIE HememOpaHHbIe OpraHOUIbI KJIETKU PackpbiBath copepxanue TEPMUHOB U
OpraHOUIbI KJIETKU CtpoeHue U QyHKIUU HEMEMOpPAHHbBIX | MOHATHIA: prbOCOMa, IOJHCOMA,

OpraHOMJI0B KJIETKHU. PUOOCOMBI. MUKPOTPYOOUKH, TyOYIIMH, KIIETOYHBIN
IIpomescymounvie gpuramenmel. HeHTp (LEHTPOCOMA), IIEHTPHOIIH,
MukpodunaMeHTbl. AKmuHogwvle neHTpocdepa, KryTuKu, peCHUUKH,
Muxpoghunamermol. MplliedHbIC 0a3alibHOE TEJIbIIE.
KJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepu3oBaTh HEMEMOpPAHHbBIC
HeMbIUUEYHbIX KIIeMOK. OpPTaHOU/IbI KJIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. KiieTouHbIi EHTD. dbyHKIIUN
CtpoeHue U IBKEHUE KIYTUKOB U
pecHudeK. MuUKpoTpyOOUuKH
uuromiasmsl. Llentpuons. benku,
accoyuuposanHwvle ¢
MUKpogunramenmamu u
Mmuxpompybouxkamu. Momopuuvle benxu.
JlemoHCcTpanumn
Tabauiel u cxembl: «CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHUE
PACTUTEIBHOU KIETKU

5.5 | Ctpoenue u pyHkIMU Anpo. Ob6onouka spa, XPOMATHH, PackpsIBaTh conepxanne TEPMUHOB U

saapa

KapuoIu1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJIoKEHUE XPOMOCOM

B UHTEp(a3HOM sifIpe.

MOHSATUM: SAPO, AepHas 000JI0UKa,
s,IEpHBIE TIOPBI, HYKJIeOIJIa3Ma
(kapuoriazma), FeHOM, XpOMAaTHH,
yXpOMATHUH, T€TEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, IEGHTPOMEPA,




Jyxpomamun u 2emepoxpomMamun.
benku XxpoMaTrHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
KiteTouHbIE BKIIFOUEHUSI.
JdeMoHCcTpaMu

Tabnuitel u cxeMbl: «SAapo»

KHHETOXOP, KJIETOUHBIE BKIFOUCHUS.
XapakTepu30BaTh KIECTOYHOE SAPO KaK
IEHTP YIIPaBICHUS
YKU3HEICITSIIbHOCTRIO KIICTKH;
TCHETUYCCKUH ammapaT KJIETOK
DYKapuoT, CTpOeHNE U QYHKITUN
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI A7Ipa H UX
B3aMMOCBSI3b C OPraHOUIaMU

[IUTOTUIA3MBI
5.6. | CpaBHHTEIBHAS 2 CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIIBI KJIETOK
XapaKTepUCTHUKA KJIETOK 3YKapHuoT (PacCTUTEIbHOM, AYKApHUOT: pacTUTEIbHAs, )KUBOTHAS,
KJICTOK DYKapuOT YKUBOTHOM, TPUOHOIN). rpuOHas.
JleMoHCTpanun CpaBHUBaTh MEXIy CO0OI CTpoeHue 1
Tabauiel U cxembl: «CTpoeHue KU3HEIAEATEIBHOCTD 3YKapUOTUUECKUX
AYKAPUOTUUYECKOU KIETKI, KJIETOK U POJIb TPOKAPUOT
«CTpoeHue )KUBOTHON KIICTKN, B OMOIIEHO3aX
«CTpoeHue paCTUTEIBHON KIIETKI.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
’KUBOTHBIX KJICTOK.
JlaGopaTopHasi pabora
«3yuenue cTpoeHus KIIETOK
Pa3TUYHBIX OPTAHU3MOB)
HToro 4yacoB o Teme 10




Tema «O0MeH BELIECCTB U NPEBPAICHUEC IJHEPI'NU B KIICTKE)»

6.1

OOMeH BEIIECTB —
MeTa00IU3M

3

AccuMumsIUAsS U TUCCUMUIISIIAS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsl
oOMeHa BEIIeCTB: aBTOTPOHBINA U
rerepoTpodHbIN. YuacTue Kucaopoaa
B OOMEHHBIX Mpolieccax.
DHepreTrueckoe o0ecrneyeHne KIeTKH:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nevictBus. Kopepmentsl. Otnuuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIn3aTopoOB. benkn-akTuBaTOphI U
OeNKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTHU (p€pPMEHTATUBHBIX PEAKIIUI
OT Pa3IUYHbIX (PAKTOPOB.
JemoHcTpanuu

TaOuu1bl U cxeMbl: «DOTOCUHTESY,
«DHEPTeTUYECKU 0OMEHY,
«buocunres 0enka», «CtpoeHue
bepmeHTay, « XeMOCHUHTERY.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
000pyI0BaHUE JJIsI TPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUN: 0OMEH BEIIECTB
(MeTabo13M), aCCUMUIISIITUS
(aHa00JIM3M), UJIU TIJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOIU3M),
WJIM DHEPreTHYECKU 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’po0Obl, GepMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpatHasi crieu(puIHOCTb,
Ko(epMeHThI, OeITKU-aKTUBATOPHI U
O€JIKM-UHTUOUTOPHI.

[TepeuncnaTh 0COOEHHOCTH
MJIACTUYECKOTO ¥ DHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXKTY TUTACTHUECKUM U
YHEPreTUICCKUM 0OOMEHOM.
PaznuyaTh THUIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN.
IToka3eIBaTh posIb KUCIOPOaA

B OOMEHHBIX Mpolieccax.
CxeMaTrnyecku u300pakatb CTpOCHUE
dbepmenTa.

Otnunuath pepMeHThI

OT HEOPTaHWYECKUX KaTaIN3aTOPOB U
OTNPENENATh UX POJIb

B (DYHKIIMOHUPOBAHUY YKUBBIX CUCTEM,




JlabopaTtopHnasi paGora

«M3yuenne kaTanuTU4eCcKOn
aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
amMuIa3bl WK KaTajaas3bl)».
JlabopaTtopHnasi paGora

«3yuenune GpepMeHTaTUBHOTO
pacilerieHus IEpoKcua BoAopoaa

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBIIIIEHHOCTH, B MEJIUILIUHE,
B TIOBCEIHEBHOM JKMU3HU YEJIOBEKA.
CTaBUTh SKCIEPUMEHT 10 BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTU
MIEPOKCH/Ia3bl, AMUIIA3bl, OOBSICHSITH
MOJTYYEHHbIE PE3YJIbTAThI

6.2

ABTOTpO(HBINA THUI
oOMeHa BEIECTB.
doTocuHTE3

[lepBUYHBII CUHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. POTOCHUHTES.
AHnoxcueennwlii u OKkcuceHHblu
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmol u
nueMeHmvl peakyuoHHO20 YeHmpa.
Posb xmopormuiactoB B mpornecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. Pomoovixanue, Cs-, Cy-

u CAM-munwvt pomocunmesa.
[IpoyKTUBHOCTH (POTOCUHTERA.
Bnusnaue paznuanbix GpakTopos

Ha CKOpOCTh (poTocHHTE3a. 3HAaUCHUE
dboTocuHTE3A.

JeMoHcTpanuu

IToprpersl: /Ix. [Tpucrin,

K. A. Tumupsses.

Tabnuitel U cxeMbl: «DOTOCUHTER)

PackppiBath copepxanne TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTEe3a (CBETOBAsI, TEMHOBAs ),
dbortonms, hochopuaupoBanue, UK
KanbBuna, HAJ[®+ (nepenocuuk
BOJIOPO/IA).

XapakTepu3oBaTh MJIACTUYECKUI OOMEH
Kak 3Tan o011ero oOMeHa BEIIeCTB;
coObITUS (OTOCUHTE3A (PeaKIuu
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOIIACTOB B MpoILiecce
dboTocuHTE3A.

BoIABIATh MPUYMHHO-CIIECTBEHHBIC
CBSI3M MEX/Ty TTOTJIONICHHEM COJTHEUHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOIHBIC BEIIECTBRA,
KOHEYHBIE MTPOJIYKTHI U YCIOBUS




MPOTEKAHUS PEAKIINI CBETOBOU U
TEMHOBOM ¢a3 poTocHHTE3A.
VYcTanaBnuMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U JABIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnennBath 3HaYCHHE (POTOCUHTE3A
IUTS )KU3HU Ha 3emiie

6.3 | ABTOTpOQHBII TUIT XemocuHres. PaznooOpaszue PackpriBath copepkaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHATHUI: XEMOCUHTE3.
XEeMOCHUHTE3 HUTpUUITUPYIOIITUE OaKTEpUH, OOBIICHUTH CYIITHOCTh XEMOCHUHTE3a,
Kee300aKkTepun, cepoOaKTepuu, pacKpbIBaTh €T0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBoAUTH MpUMEPHI
XEMOCHHTE3a. XEMOCHHTE3UPYIOIINX OaKTepuit
JleMoHCTpanun (auTpuduImMpyromnme 6akTepuu,
IToptpetsl: C. H. Bunorpackuii, &Kene300aKkTepun, cepoOaKTepuu,
I'. A. 3aBap3uH. BOJOPOJIHbIE OAKTEPUH) U
Tabnuiibl u cxembl: «DOTOCUHTERY, XapaKTepU30BaTh UX
«XeMOCHHTE3» KU3ZHEIESITEIbHOCTD.
JlabopaTopHast pabora CocTaBisATh ypaBHEHHSI pEAKIIMIA
«CpaBHeHuUe npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHUBaTh XEMOCUHTE3
¢ GOTOCHUHTE30M
6.4 | DHepreTUYCCKUiA AHa’poOHBIC OpraHu3Mbl. Buibl PackpbiBaTh copiepKaHue TEPMUHOB U
OOMEH — opoxenus. [IpoaykTsl OpOKEHUS M X | TIOHSITHIA: 3TAIbl YHEPTETUIECKOTO
JTACCUMUIISIUS HCIIOJIb30BaHUE YETOBEKOM. oOMeHa — TOATOTOBUTEIILHBIH,

AHa3poOHBIE MUKPOOPTAaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUU U

OCCKHUCIOPOIHBIN (aHAIPOOHBI),
KUCJIOPOAHBIN (a9pOOHBIN ); TITMKOIU3,




BO30yaMTENIN OOJIE3HEM.

ABpOoOHbIE OPraHU3Mbl. DTarlbl
HHEPreTHYECKOTro OOMeHa.
IToaroroBurenbHeIN dTall. I mukomms —
OECKHUCIIOPOIHOE pACIIEIIIICHUE
TJIFOKO3BI.

buonorudeckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTHYECKOTO OKUCIICHUS.
[{ukmrueckne peaKuuu.
OxucnutenbHoe (hochopuiimpoBaHueE.
DHepeuss MemopanHo2o epaduenma
npomonos. Cunmesz AT®: paboma
npomonuot ATD-cunmaswoi.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMEeHa BEIEeCTB Nepe]l aHAPPOOHBIM.
O} hHeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JdemMoHcTpanuu

IToptpethl: B. A. DHreasrapar,

IT. Murtuemnn.

Tabauibl ¥ cxembl: « IHEPreTHYECKHIMA
oOMEH.

JlaGopaTopHasi pabora

«CpaBHEHHUE MPOLECCOB OPOXKEHUS U
JIBIXAHUSI

OpokeHHe, OMOJIOTUYECKOE OKUCIICHHE
(mpixanue), nukia Kpeobca,
OKHUCIUTETEHOE (pocPOopuIpoBaHUE,
MPOTOHHBIN TPAUEHT, TPOTOHHAS
AT®-cunrasa.

[lepeuncnarb 0COOEHHOCTU
DPHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuckIBaTh 3TAIbl SHEPTETHUECKOTO
oOMeHa (IMOArOTOBUTEIbHBIM,
OECKHUCIOPOIHBIN, KUCTIOPOAHBIN) U
CPaBHUBATH UX MEXIY COOOM.
XapakTepu3oBaTh peakluu TIIMKOIN3a,
OpOKeHUSI, KJIETOYHOTO JIbIXaHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

() PEKTUBHOCTD IITUKOJIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh HCXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MIPOTEKaHUS PEaKIMi YHEPTETUYECKOTO
oOMmeHa.

CpaBHHBaTh YHEPTETHUECKYIO




3 PEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANlOB KOHEUHBIC
OPOAYKTHI M YCIOBUS MPOTEKAHUS
peaxIuii 3HePreTHIeCKOro 0OMeHa
HHEPreTUYecKoro oOMeHa

Hroro wacos 1o Teme 10
7 | Tema «HacaeacrBeHHasi uH(popManus U peaau3anus eé B KIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peakiiun MmaTpuuHOTO CHHTE3A. PackpsiBaTh conepxaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITTIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanu3anusa Haciie1CTBEHHOM
uH(popmanuu. ['eHeTnyecKuii KoJi, ero
cBoiicTBa. Tpanckpunuus —
matpruuHbii cuaTe3 PHK. [TpuHnmmns:
TPAHCKPUMIMN: KOMIUIEMEHTapHOCTb,
aHTUNAPAJIICILHOCTD,
acuMMeTpu4HOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckoul
knemxke. Hexooupyrowue PHK.
JleMoHcTpanuu

IToptpet: H. K. KoJb11oB.

Tabnuitel u cxeMbl: «brnocuaTE3
Oenkay, «l 'eHeTHUYECKHUI KO

IOHSITUN: T'€H, TCHETUYECKUU KOJ,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpuila, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu30oBaTh PEAKIIMU MATPUYHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOI0 KOJA.
OnuchIBaTh TaNbl TPAHCKPUTILIUUA U
TPAHCIISALNY; yCTaHABIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXEeMaTHYECKU U300pakaTh
MAaTpPUYHBIE PEAKIIUHA TPAHCKPUIIIUU U
TPAHCIISILIAM.

Penrate Onosiornyeckue 3agayu Ha
ONPEAETIEHNUE MOCIEN0BATEIILHOCTH
HykieotuoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIMSIX MAaTPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MIPUHLINIE KOMIUIEMEHTAPHOCTH




7.2

Cunres Oenka

Tpancnsauus u e€ sransl. Y4yacTue
tpancnopTHeiXx PHK B 6uocunTese
Oenka. Y cinoBust OnocuHTe3a OeIKa.
KonupoBanne aMmuHOKHCIOT. Pob
pubocoM B OrocuHTE3E OerKa.
JleMoHCTpanun

Tabauiel U cxembl: «bruocuHTe3
Oeinka», «I eHeTHYeCKHUil KOI»

PackpriBatTh conep:xkaHue TEPMUHOB U
MOHSATHN: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoamun-tPHK-cunTerasa
(komaza), mompubdocoma (Imoaucoma).
XapaxkTepu3oBaTh CBOKWCTBA
F€HETUYECKOr0 KOJa.

OnuchIBaTh ATAIbl TPAHCISIIUN U
CXeMaTH4eCKu n300pakaTh MAaTPUUHbBIC
peaKIuu TPAHCISLIHH.

Pemate 6uonornyeckue 3aiauu

Ha onpejiesienre aHTuko10HoB TPHK,
MOCJIEA0BATEILHOCTH AMUHOKHUCIIOT

B MOJIEKYyJie OeJika, MPUMEHSISI 3HaHUS
O peaKkUusIX MATPUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMILIEMEHTAPHOCTHU

7.3

MexaHu3MbI
AKCIPECCHUU TE€HOB

Cogpemennvie npedcmagnietus

o cmpoenuu 2enog. Oprannzanus
r€HOMa y IPOKapUOT U dYKAPHOT.
Perynsnunst ak THBHOCTH T'€HOB

y pokapuoT. I'unoresa onepona

(d. Kako0, XK. Mano).

Monexynsapnvie mexanuzmul sKCnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 pe2ynsayuu pabomul 2eHos. Perynsuus
OOMEHHBIX MPOIECCOB B KIIETKE.
Kitierounbiii romeocras.

PackpbiBaTh coiepkaHie TEPMUHOB U
IOHATHI: OIIEPATOP, ONEPOH,
CTPYKTYPHBIE T€HBI, TPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYpy TCHOMA
MIPOKAPHOT; XapaKTepru30BaTh paboTy
WHIYIIMOETEHOTO U PEeTpeccuOeTbHOTo
OTepoHa.

BbIaenaTh CTpyKTYPHYIO U
PETYJIATOPHBIC YaCTH T'e€HA DYKapHOT.
CpaBHHBaTh MPOIECCHI IKCIPECCUU




JleMoHCTpanun
Tabanib! 1 cxeMbl: «bruocunres
Oeinka», «I eHeTHUYeCKHUI KO

TCHOB Y IPOKAPHOT U DYKAPHUOT.
XapakTepru30BaTh TUIIOTE3Y OMEpPOHa
(®. Kako0, XK. Mano).

OnuceIBaTh MEXAHU3M IO ICPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ouonorus

Bupycel — Hek1eTouHbIE POPMBI KUZHU
1 obyUratHeie napasuthl. CTpoeHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUPYCOB, OakTeprnoharos.
Kuznennwiii yuxn J{HK-coodeporcawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MPAaHCKpunyusi, pesepmasa,
unmezpasa.

BupycHsbie 3a001eBaHus YeOBEKA,
JKUBOTHBIX, pacTtennil. CITN /I,
COVID-19, connanbubie U
MEIIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmeepayus u
ananuz borvuux maccusos («bigdatayr)
CMPYKMYPHBIX OUOI02UHYECKUX OAHHBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
@dyukyuu 6enxos. Cnocobwvl 0ocmasku
JIleKapcma.

JdeMoHCcTpaMu

IToprper: /. U. iBaHOBCKUI.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUM: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
pPETPOBUPYCHI, OaKTepruOdar, BUPYyC
uMMmyHoaeduiuTa yenoneka (B1Y),
MIPUPOIHO-0YaroBble HH(PEKIINH.
XapaxkTepu3oBaTh BUPYCHI,
pETpPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MPOKApHOT U DYKApHOT.

W3naraTh runoTe3bl 3BOTIOLUOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnuceIBaTh MEXaAHW3M B3aUMOICCTBUS
BUpYCa U KJICTKH, HHPEKITMOHHBIN
BUPYCHBIN ITpoLeCC.
XapaxkTepu3oBaTh MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepeaadr BUPYCoB; 3a00JIE€BaAHUS
KUBOTHBIX U PACTCHUI, BbI3bIBAEMbIC
BUpPYCaMH.

HasbiBaTh BUpycHBIE 3a00J1€BaHus,
BCTpPEYAIOUIUECS Y YEJIOBEKA: IPUIIIL,




Tabauiel u cxembl: «['eHeTnueckuit
Ko/, «Bupycoi», «baktepuodarm.
IIpakTnueckas padora
«Co3ianue MoJIeNIi BUPYCa

KJICHIEBOM dHIIEPaIUT, TeaTUT,
COVID-19, CII1A.

Coburonath npaBuiia MOBEICHUS

B OKPYKAIOIIEW NPUPOJIHOU Cpeae, MeEP
npoUIAKTUKHA PACTIPOCTPAHEHUS
BHUPYCHBIX 3200JIEBaHU (B TOM YHCIIE
BUY-undekiun)

Htoro

4acoB 110 TEME 10

Tema «2Ku3HeHHBIH UK KJICTKH»

8.1

JKM3HEeHHBIN UK 1
KJIETKH

KneTounslit Uk, €ro nepruoIsl U
perymsmus. Uarepdaza u Muto3.
OcoOeHHOCTH TTPOIIECCOB,
MpOTEKAIIUX B HHTEp(ase.
ITonroToBka KJIETKH K JICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKHUIN
(MpeMHUTOTUYECKUI) TIEPHO,TBI
uHTepdasbl.

JdemoHcTpanuu

Tabanibe! 1 cxeMbl: « KU3HEHHBIN [INKIT
KJIEeTKN», «MHUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHATUM: KJICTOYHBIM UK, UHTepPa3a.
ITepeuncnsaTs NEPUOABI JKUZHEHHOTO
[HUKJIAa KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIINE B HUX MPOLIECCHI

8.2

MartpuuHblii CUHTE3 3
JIHK. Xpomocomsl

Martpuunsiit cuntes JJHK —
peruukanys. [[puHInnbI permkanum
JHK: xoMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATUN: perMKanus (peayIuiuKanus),
KOMITJIEMEHTAPHOCTb,
aHTUNAPAIJIETBHOCTD,
JHK-nommmepasa, renomepa,




permukaruu JITHK. Xpomocomsr.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HAOOp
KJIETKH — KapuoTHll. J{UIIonaHbIN 1
raruiouHbIN HAOOPbI XPOMOCOM.
["'omosornunsie XxpoMocoMel. [TomoBbIe
XPOMOCOMBI.

JleMoHCcTpanun

Tabsuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Pemmukanus [JHK».

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparsl: «KMUTO3 B KJIETKaxX
KOPEIIIKA JTYKa».

JlaGopaTopHasi paGora

«M3yyeHnne XxpoMOCOM Ha TOTOBBIX
MUKpOTIpenapaTax»

pEIUTMKAIMOHHAs BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IBI, IECHTPOMEPA,
KapHUOTHIL, TAIJIOUAHBIN U TUTUIOUIHBII
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMIBI PETUTUKALIMT
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTHUKY.

OnuchIBaTh MEXaHU3M PEIlTUKAIUU
JIHK.

CxeMaTnyecku u300pakath CTpOCHUE
MeTadazHoM XPOMOCOMBI.

PaznuyaTte XpoMOCOMBI

Ha MUKpOIIpenaparax u
MukpodoTorpadpusx

8.3

JleneHue KIETKU —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tunel MuTo3a. Kapnokunes
U IUTOKUHE3. buojornueckoe
3HAUCHUE MUTO3A.

JeMoHcTpanuu

Tabmunel 1 cxeMbl: «KU3HEHHBIN UK
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Permkanusa JIHKy, «Mutos».

PackpoiBath copepxanue TEPMUHOB U
MOHATUM: MUTO3, TTpodaza, meTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHUS,
MetadaszHas IIacTHHKa, 60po3aa
JCIICHUSI.

[lepeuncnaTe mocnea0BaTeIbHOCTh
CTaInii MUTO3a U OTIMCHIBAThH
MIPOUCXO/ISIIINE HA HUX TTPOIIECCHI.




OGopynoBanme: cBeTOBOM MUKpockor; | CpaBHUBATh OCOOEHHOCTH MPOTEKAHUS
MHUKpoOIpenaparbl: « MHTO3 B KJIETKaX | MUTO3a B PACTUTENIBHBIX U JKUBOTHBIX
KOpEIIIKa JTYKa. KJIETKaX.
JlabopaTtopHnasi paGora OOBICHATH OMOJIOTHYECKHI CMBICT
«Habmroienrne MuTo3a B KIETKax MHUTO3A.
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX PaznuyaTh cTagum MuTo3a
MHUKpOTIpeTapaTax)» Ha MUKpOTIperapaTax u
MUKpodoTorpapusix
8.4 | Perymsius 1 Perynsuust MUTOTHYECKOTO ITUKJIIA PackpbiBath copepxanue TEPMUHOB U

YKW3HEHHOTO ITUKJIa kJeTku. [I[porpammupyemMas kjieTouHasi | OHSATHI: allonTo3, Mpoymdepariys,

KJIETOK ruodesnp — anonTo3. audepeHnrnpoBKa.
Krnerounoe si1po, XpOMOCOMBI, XapaxkTepu3oBaTh PETYIISAILIUIO
(GyHKIIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanuszmbl nponughepayuu, OOBACHITH OMOJIOTMYECKUM CMBICIT
oupgepenyuposxu, cmaperus u cubeau | 3aporpaMMHUPOBAHHON KIIETOYHOMN
knemoxk. «L{ugpposas knemray — rudenu — afnonrTo3sa.
bouourpopmamuueckue mooenu YcTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
@DYHKYUOHUPOBAHUS KIIeMKU. rOMEOCTa30M KJIETOK U UX THOEJIbIO
JlemoHCcTpanumn
Tabnuiel 1 cxeMbl: « KU3HEHHBIN IINKIT
KIEeTKI», «CTPOCHHE XPOMOCOMY,
«Pennukanusa JJHK», «Muto3»

Htoro yacoB o teme 9
9 | Tema «CTPOEHUE U ®YHKIIUN OPTAHU3MOB»
9.1 | Opranusm Kak eJMHOE 1 buonorunyeckoe pazHoobpaszue PackpwiBath copepkaHue TEPMUHOB U

nenoe oprann3MoB. OJIHOKJIETOYHbIE, MOHATUI: OpraHu3M, OpraH, OpraHesuibl,

KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE CHCTEMa OpPraHoB, ammapar,




OpraHUu3MBbl.
Oco0eHHOCTH CTPOCHUS U
KU3HEJIEATEIBHOCTH OJTHOKIICTOUYHBIX
opraHn3MoB. bakrepun, apxeu,
OJITHOKJIETOYHBIE TPHUOBI,
OJITHOKJIETOYHBIE BOJOPOCIIH, IPYTHe

IPOTHUCTHI. KononunanbpHbie OpTraHU3MBI.
B3aumocBs3b yacTeii MHOTOKJIETOYHOTO

opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOE.
['omeocras.

JlemoHcTpanuu

Tabauib! 1 cxembl: «OTHOKIETOUHbIE
BOJOPOCIIN», K MHOTOKJIETOUHbBIE
BOZIOpOCIINY, «bakTepuny,
«IIpocreitmmey, «Oprasbl HBETKOBBIX
pacrenunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHEE CTPOEHUE HACEKOMBIX)».
OobopynoBanme: CBETOBOMU
MUKPOCKOIT; MUKpOTIperaparhbl
OJIHOKJIETOYHBIX OPTaHU3MOB; KUBbIE
HK3EMILISIPbl KOMHATHBIX PACTCHU;
repOapuu pacTeHUd pa3HbIX

OTJIEJIOB; BJIaXXKHbIE TIPeNapaThl
KUBOTHBIX

(dbyHKIMOHANBHAS CUCTEMA, TOMEOCTa3.
[lepeuncasiTe CTPyKTypHO-
($yHKIIMOHATBHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJIETOYHBIX ¥ MHOTOTKaHEBbIX
OpPTaHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHMSI U )KU3HEEATEIbHOCTH
OJITHOKJIETOYHBIX OpPraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHHBaTh MEX1y COO0H
OJTHOKJIETOYHbBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE © MHOTOTKAHEBBIE
OpTraHU3MBbI




9.2

Tkanu pacreHun

Tkanu pacteHuid. TUIIBI pACTUTEIBHBIX
TKaHel: 00pa3oBaresbHasl, IOKPOBHAs,
IIPOBOAAIIAS, OCHOBHAS,
MexaHuueckas. OcodbeHHOCTH
CTpoeHHUs, GYHKIIUN U PACTIONOKECHUS
TKaHEW B OpraHax pacTeHUM.
JleMoHCcTpanumn

TaGauIbl U CXEMBI:

«Txanu pactennit», «Opranbl
LBETKOBBIX pacTeHui», «KopHeBbIe
cucteMmbl», «CTpoeHue creds»,
«CTpO€eHHE JTUCTOBOM MIIACTUHKN.
OobopyaoBaHme: KUBbIC YK3EMILISIPHI
KOMHATHBIX PACTEHUI; CBETOBOM
MHKPOCKOIT; MUKPOIIPENApaThl TKAHEM.
JlaGoparopHasi paGora

«M3yyeHne TkaHen pacTEHUI

PackpriBath copeprkanue TEPMUHOB U
MOHATHUH: TKaHb, SIHJICPMUC, TIPOOKa,
KOpKa, JIyO, TpeBEeCHHa, IPEBECUHHBIC
BOJIOKHA, JTyOsSTHBIC BOJIOKHA, COCY/IBI,
KaMEHHCTHIE KIETKH.

XapaKTepru30BaTh THITHl PACTHTEIILHBIX
TKaHeW: oOpa3oBaTesibHas, TOKPOBHAsI,
MIPOBO/IAIIAS, OCHOBHASI, MEXaHUYIECKas,
MEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHS
Y BBITIOJTHSEMbIC ()YHKITHH

9.3

TkaH" )KUBOTHBIX U
qeJI0BEKa

TkaHu )KUBOTHRIX U UeIOBEKA. T UITEI
JKUBOTHBIX TKAHCH: dIIUTEIMAIbHAS,

COCANMHHUTCIIbHAA, MBIIIICYHAsA, HCPpBHAA.

OcobeHHoctu cTpoeHus!, GyHKIUN U
PAaCIOJIOKEHUS TKAHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JeMoHcTpanuu

Tabauue! u cxembl: « TkaHu
KUBOTHBIX», «CKEJIET YeJIOBEKay,
«IIuieBapuTenpHas CuCTEMa,

PackpriBaTh coziep:kaHre TEPMUHOB U
MOHSITUI: SIUTEIINN, CEKPET,
MBIIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOTus.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJIOBEKa: dIUTEIMaIbHas,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHHUS
Y BBITIOJTHAEMbIE (DYHKITHH




«KpoBeHocHas cucremay,
«/IprxaTenpHas cucremay, «HepBHas
cucremay, «Koxa», «MplieuHas
CUCTEMAY.

O0opyaoBaHme: CBETOBOM MUKPOCKOI,
MHKpOINpenapaTsl TKaHEH.
JlaGopaTopHasi pabora

«/3yueHune TkaHen JKUBOTHBIX»

9.4

Opranbl. CUCTEMBI
OpraHoB

Opranbl. BeretatuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
’KUBOTHBIX U YeJIoBeKa. DyHKIINU
OpPraHoB U CUCTEM OPTaHOB.
JemoHcTpanuu

Tabnuitel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cucteMbl», «CTpoeHue CTeOIs,
«CTpoeHue JIMCTOBOM MJIACTUHKN,
«CKeneT 4yeJoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucremay,
«JlpIxaTenbHas CUCTEMAY,
«BpiaenurensHas cucreMa», «HepBHas
CHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
OobopyaoBaHme: KUBbIE SK3EMILISIPbI
KOMHATHBIX PacTEHU; repoapuu
pPaCTEeHU Pa3HbIX OTIEIIOB; CKEJIEThI

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHUM: OpraH, KOpeHb, MOoOeT,
IIBETOK, IJI0JI, CEMsI, TTIOJIOBBIC JKEJIE3hI,
MIOJIOBBIE MPOTOKH, KOMYJIATUBHbBIC
OpTraHbl, CUCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
TE€HEPATUBHBIE OPTaHbl PACTCHUH,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
KUBOTHBIX; IEPEUUCIISITH OCOOCHHOCTH
WX CTPOCHUS U BBIMOJIHAEMbIC (PYHKIIUHU.
VYcranaBiuBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB U UX (DYHKIHUSIMHU.
PaznuuaTth BUIBI TKaHEW, OpraHbl U
CHUCTEMBI OPTaHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQYKHBIX Mperaparax, repoapusix u
MukpodoTorpadusix, TadauIax,
MOJICTIIX U MYJISIKAX




MMO3BOHOYHBIX; KOJUIEKIIUT
0€CI03BOHOYHBIX )KUBOTHBIX; BIIaYKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGopaTopHnasi paGora

«M3y4yenure opraHoB IIBETKOBOTO
pacTEeHUS»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena oprann3moB. Kapxkac
pacteHuid. CKeNneThl OJJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbli1 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEN.
JlemoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YETIOBEKA.
OobopynoBaHme: CKEIETHI
IT0O3BOHOYHBIX; BJIAYKHBIE ITPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJITFOCKOB; KOJJIEKIIUH
HACEKOMBIX, UTTIOKOKHUX

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATUM: OTIOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUI CKEJEeT, BHYTPEHHUM
CKEJIET, KOCTH (JIJTMHHBIE, KOPOTKHUE,
TIJIOCKHUE), COeTMHEHUS KOCTEH,
HETOABUXHBIC (IIIBBI),
MOJTYTIOIBM)KHBIC, TTOIBHYKHBIC
(cycTaBsl), OTIEIIBI CKEIeTa
MMO3BOHOYHBIX JKHBOTHBIX: YepeTl,
0CEBOU CKeJeT (M03BOHOYHUK, TPYIHAs
KJIETKa, XOpJia), Mosica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHHI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THIIBI
COEIMHEHNS KOCTEN.

VYcraHaBiaMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHHEM OTIOPHBIX CUCTEM U UX
(GYHKIIUSIMU B OpraHu3Me.




CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB OJIHOKJIETOUHBIX OPTaHU3MOB: MOHSATUM: IBUXKEHUE, IBUTATEIIbHbBIC
amME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHEeUIbl, TBUYKEHUE MTPOCTEUIINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEOomHOE, KTYTUKOBOE,
pPaCTEeHMI: TPONU3MbI U HACTUH. PECHUYHOE), IBUKEHUE PACTCHUI
JIBM>KEHME MHOTOKJIETOYHBIX (TponU3MBbI, HACTUH ), MBILIICYHBIC
YKUBOTHBIX U YEJIOBEKA: MBbIILICUHAS CUCTEMBbI (COKpaTUTEIbHbIC BOJOKOHIIA,
cucreMa. Pedaexc. CkeneTHbIe MBILIIBI | KOKHO-MYCKYJIBHBIN MEIIIOK, CKeJIeTHAs
U ux pabora. MYCKYJIaTypa), CKeJIeTHas MBI
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHOpHUILIA),
Tabauiiel U cxembl: «OTHOKIIETOUHBIC | BBICHIWE JABUTATEIbHBIC LICHTPHI, paboTa
BOJIOpocany, «lIpocrenimey, MBI (ABUTATEIbHAS, COMATHYECKAs ),
«CTtpoeHue MbIIIBY, «MbIeyHas MBIIIIEYHOE YTOMJICHUE.
cCUCTEMay XapakTepu3oBaTh BUIbI JBUKECHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpraHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIIBI U UX
pabory.
YcraHaBiIMBaTh B3aMMOCBS3b MEXKTY
CTPOECHUEM OMOPHBIX CUCTEM H
JBIKCHUSIMUA OPTaHU3MOB
9.7 | Ilutanue opraHU3MOB IIutanue oprann3mos. [lornomenue PackpsiBaTh cosiepkaHUE TEPMUHOB U

BOJbI, YTJICKHUCIIOIO ra3a 1
MHUHCPAJIbHBIX BCIICCTB PACTCHUAMMU.
[IuTanue )KMBOTHBIX.

MOHSTUM: IMMTAaHUC, TNIICBAPCHUC,
IMUIICBAPHUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDh, MMIICBAPUTCIIbHAA pr61<a,




BHYTpUNOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenue. llutanne mo3BOHOYHBIX
KUBOTHBIX. OTIEIBI
MUILEBAPUTENBHOTO TPAKTA.
[In1eBapuTENBHBIE )KEIE3bI.
[IumeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHcTpanuu

TaGauIIbl U CXEMBI:
«KuI11€YHOIOJIOCTHBIEY,
«IInmeBapurenbHas cucteMar, «Cxema
IIATAHUS PACTEHUI.

ObopyaoBaHme: )KUBBIE FIK3EMIUISPHI
KOMHATHBIX PAaCTeHHI; 000pyI0BaHUE
JUISL IEMOHCTPALlUY TIOYBEHHOTO U
BO3YIIHOTO NMUTAaHUS PACTEHUH,
pacuieryieHus Kpaxmana v OeJIKOB

o aeicTBueM (pepMeHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MUILEBAPUTEIBHBIC JKEJIE3bI,
MUTIEBAPUTEIIHHBIC COKH.
XapaxkTepu3oBaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIIEBAPCHHUE.

Pa3znuuate Ha n300pakeHUsX (cxemax,
Ta0JIUIaX, MYJISDKAX) OTIEIBI
MUIIEBAPUTEIHHOTO TPAKTa U
MUIIEBAPUTEIHHYIO CUCTEMY YeIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3U MEKITY
CTPOEHHEM OPTaHOB MHUIIICBAPCHUS

9.8

JIpIxanue opraHu3mMoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddysus ra3oB uepe3 MOBEPXHOCTh
kieTku. KokHoe npixaHue.
JlpixaTenpHasi TOBEpXHOCTh. JKabepHoe
Y JIETOYHOE JbIXaHue. Jlpixanue
ITO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHUS
JETKUX NO3BOHOYHBIX KUBOTHBIX.
JpIxarenbpHast CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUH: AbIxaHue, TUPPy3us, KOKHOE
NbIXaHWE, OPTaHbl JbIXaHUs,
IbIXaTEJIbHbIC JIBUKEHUS, bIXaTEIbHbBIN
IIEHTP, JETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JIbIXaHUE PACTCHUM;
JbIXaHWE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIIUOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX




MexaHu3M BEHTUISIIUU JETKUX Y ITHUIL
Y MJICKONIUTAIOIHUX. Perymsius
nbIXaHus. JlpixaTeabHbie 00bEMBI.
JleMoHCTpanun

Tabauib! u cxembl: «JlprxaTenbHast
CUCTEMAY.

OGopynoBanme: 000pyI0BaHKE
JUIS1 AEMOHCTpAIMU ONBITOB

10 U3MEPEHHIO KU3HEHHON EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBIDKECHUN

MMO3BOHOYHBIX )KUBOTHBIX.
Paznuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJIsKax) AbIXaTelIbHYIO
CUCTEMY YeJIOBEKa.

OnuchIBaTh MEXaHU3M BEHTWIISIIIUN
JErKUX y OTUI U MIEKOMUTAIOIIUX.
VYcraHaBaMBaTh B3aMMOCBA3U MEKIY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
GyHKIMSIMU B OpraHUu3Me

9.9

TpaHcnopt BelecTs
Yy OpraHu3MOB

TpaHcHOpT BEIIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCIIOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHasi cucrema u €€ oprassl.
KpoBeHocHasi cucteMa mo3BOHOYHBIX
JKUBOTHBIX U 4yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru
KpOBOOOpAIIeHUS. DBOJIOIIMOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX.
Pabora cepaiia u e€ perymsius.
JdemoHcTpanuu

Tabmmiiel 1 cxembl: «Opranbl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctemMbl», «CTpoeHue cTeOIs»,
«CTpoeHue TMCTOBOM MIIACTUHKIY,

PackppiBath copepxanne TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEIIECTB,
TPAHCTIOPT y PACTEHHH, KPOBEHOCHAs
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(dhopMeHHBIE AIIEMEHTHI,
KpOBOOOpaIIeHHEe, KpyTu
KpOBOOOPAIICHUS, CEPICUHBIN ITUKII,
muMdooOparnieHue, 1umpa,
TuM(paTUYECKHE COCY/IbI,
TuM(daTUYECKHE Y3JIbl, BHYTPEHHSS
cpelia opraHusma.

XapakTepru30oBaTh TPAHCIIOPT BEIIECTB
y pacTeHui u 0ECIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
’KUBOTHBIX U YEJIOBEKA.




((KpOBeHOCHaSI CHUCTEMA»,
((KpOBeHOCHI)Ie CHUCTCMBI II03BOHOYHBIX
ZKHNBOTHBIX»

Pasznuyats Ha n300pakeHusX (cxeMax,
TabJIMLaX, MyJISKaX ) KPOBEHOCHYIO U
TUMQpaTHIECKYIO0 CUCTEMY YeIOBEeKa.
Y craHaBiIMBaTh B3aUMOCBSI3H

MEX/1y CTPOEHUEM OPTaHOB

KpOBOOOpaIIeHus: U UX QyHKIUIMU
B OpraHU3ME

9.10

Brinenenue y
OpraHu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHul. Brienenue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUIbTpalus, CeKpenus u
o0OpaTHOE BCAChIBAHHE KaK MEXaHU3MbI
paboThI OPraHoB BhIACICHUS. CBS3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEIILHON CUCTEMAaMU.
Briienenue y mo3BOHOUHBIX )KMBOTHBIX
u yenoseka. [louku. Ctpoenue u
byHKIMOHUPOBaHUE HEPPOHA.
O6pa3oBaHre MOUYHU Y YEIOBEKA.
JleMoHcTpanuu

Ta0nuiel U cxeMbl: «BeiaenurenpHas
CUCTEMaY

PackppiBath copepxanne TEPMUHOB U
TIOHSTHUH: BBIICIICHNE, TYTTaIlUA,
JUCTONAJ, COKpATUTEIbHbBIEC BAKYOJIH,
W3BUTHIC KAaHAJIBIIBI, 3BE39ATHIC
KJICTKH, BBIJICIUTEILHBIC TPYOOUKH,
MaJIbITUTHEBBI COCYIbI, TTOYKH,
MOYETOYHUK, MOYECBOMU ITy3bIPb,
HedpoH, Moya.

XapakTepu3oBaTh MPOIECC BhIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUX (CXeMax,
Ta0IUIaX, MYJISPKax) BhIICIUTEIbHYIO
CHUCTEMY YEeJIOBEKaA.

OnuceIBaTh MEXaHU3M
GyHKIIMOHUPOBaHUS HEPPOHA; TIPOIECC
00pa3oBaHUsI MOYH.

Y cTanaBiaMBaTh B3aMMOCBSI3H

MEXy CTPOCHHEM OPTaHOB
BBIZICJICHUSI ¥ UX (DYHKITASMHU

B OpraHu3Me




9.11

3ammra y OpraHu3mMoB

3amnmTa y Oprannu3MoB. 3alura

Y OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKkTepuil U LIUCTHI MPOCTEUIITNX.
3anuTa y MHOTOKJIETOUHBIX PaCTCHUM.
Kyrtukyna. CpeacTsa macCUBHOM U
XUMHUYEeCKOU 3amThl. OUTOHIINILI.
3amuTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOJIHBIC. 3AIIUTa OPTaHU3Ma

ot 6one3neil. UMmyHHas cuctema
yenoBeKa. KineTouHslid 1 ryMOpaIbHBIN
UMMYHHUTET. BpOKIEHHBIN U
MPUOOPETEHHBIN crienuduaecKuit
MMMYHHUTET. Teopus KIOHAIBHO-
cesniektuBHOTO MMMyHHTeTa (I1. Dpnux,
®.M. bepuer, C. ToHerana).
BocnanutenbHbie OTBETH OPraHU3MOB.
Ponp BpoXIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JeMoHcTpanuu

Tabnuipel 1 cxeMmbl: «Koxay,
«Ummynurter», «CTpoeHue ctedmsy,
«CTpoeHue JIMCTOBOW TNIACTUHKU

PackpriBaTh copepxkaHue TEPMUHOB U
HNOHSTUMN: KaIlCyJia, SHI0CIOpa, LIUCTA,
KYTHKYJIa, CPECTBA NaCCUBHOU
3aIUThI, CPEACTBA XUMUYECKON
3aILUTHI, KOKHBIE TTIOKPOBBI,
UMMYHHUTET, IMMYHHAasi CUCTEMA,
AHTUTEH, AaHTUTETIO.

XapakTepu30BaTh BUJbI 3aLIUTHI

Y OJHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
MTOKPOBOB U UX MPOU3BOAHBIX.
Paznuuatek Ha n300pakeHusx (cxemax,
TabNMIax, MyJISKax) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.
YcTanaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPTraHOB 3aLUTHI U UX
GyHKIHSIME B OpraHU3Me

9.12

Paznpaxxumocth
Y pEryJisiuus
y OpraHu3MOB

PaznapaxumocTs U perysiuus

y Opranu3moB. Pa3apaxumMoctsb

Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pazipa)xumocTs U perysiuus

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: Pa3IpaKUMOCTh, PETYJISILUA,
TaKCHUChI, POCTOBBIE BELIECTBA
(ayKCHHBI), HEpBHAsI CUCTEMA,




y pacteHuii. PocToBbIE BElIECTBA U UX
3HA4YCHHUE.

HepBHas cuctema u pediexkropHas
peryisiuus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJTIOLMOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOT'O MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3yCcioBHbIE U YCIOBHBIE
pedIieKcChI.

['ymopanbHas peryisinus u
SHAOKPHHHAS CUCTEMA >KMBOTHBIX U
yenoBeka. JKene3bl S3HTOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlericTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOU cucteM. [ unoranamo-
runo@u3apHasi CUCTEMA.
JemoHcTpanuu

IToptper: W. I1. I1aBnos.

Tabnuiel u cxembl: «CTpoeHUE
ruapb», «CTpoeHne iaHapum»,
«BHyTpeHHEee CTpOEHUE T0KAEBOTO
yepBsi», «HepBHas cuctema pouioy,
«HepBHas cucremMa JArymKkmn»,
«HepBHas cuctema
pecMBbIKaroImxcsy, «HepBHas

pedueKTopHast perysius, peguiekc,
peduekTopHas 1yra, NepeJHui Mo3r,
IIPOMEKYTOUYHBIA MO3T, CPETHUM MO3T,
MO3K€4OK, IPOAOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IYMOpPaJIbHASI PETYJIsLNsL, TOPMOHBI,
SHAOKPHHHAS CHCTEMa, TUIIOTAJIaMO-
runogusapHasi CUCTEMA.
XapakTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB H
PEQIEKTOPHYIO PETYIIALINIO

y ’KUBOTHBIX.

Pa3znuuatek Ha n300pakeHUsX (cxemax,
TabnuIax, MyJIsiXKax ) HEPBHYIO CUCTEMY
U €€ OTAEIbL; OT/AEIbI TOJIOBHOIO MO3Ta
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAIIbHYIO PETYJIALIMIO
y ’KUBOTHBIX.

Pa3znnuatek Ha n300pakeHusX (cxemax,
TabNIMIaX, MyJIsKax) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HazsbiBaTsb xkese3bl 9HIOKPUHHON
CUCTEMBbI YEJIOBEKA U BbIpabaThIBAEMbIE
UMU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcTaHaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPraHOB HEPBHOU U




cucrema ntuiy, «HepBHas cucrema
MJIEKOMMUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHTOKPUHHAS CUCTEMAY,
«Pednexcy.

Oob6opynoBanme: MOJIECIIM TOJIOBHOTO
MO3Ta Pa3JIMYHbIX JKUBOTHBIX

SHAOKPUHHON CUCTEM U UX PYHKIUSIMU
B OpraHU3Me.

XapakTepu30BaTh IBOJIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Hroro yacos o teme 19
10. | Tema «PASMHOXEHHUE U PABBUTUE OPTTAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 DOopMBbI Pa3MHOKEHHSI OPTAHU3MOB: PackpsiBaTh cozepkaHue TEPMUHOB U
OpraHU3MOB Oecnosioe (BKJIIOYasi BEr€TaTUBHOE) U MOHATUI: PA3MHOXKEHHE, IIPOCTOE

mosioBoe. Buaer Oecrionoro
Pa3MHOXKEHUS: TIOYKOBaHUE,
cropyJinus, pparmMeHTaus,
KJIOHUPOBAHHUE.

JlemoHCcTpanumn

Tabauiel 1 cxeMbl: «BereratnBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecItoa0ro
pa3sMHOXeHUs», «Pa3MHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKEHNE THAPHI»

JeNieHue, TOYKOBaHHE, CIIOPYIISIIN,
BETETATUBHOE Pa3MHOKECHHE,
dbparmMeHTanys, KJIOHUPOBAaHUE, TAMETHI,
criepMaTo30u/l (CriepMHii), SUIIEKIIeTKA,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
¥ TI0JIOBOTO PA3MHOXKEHHUSI OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrnoioro pa3sMHOKEHHSI OPraHU3MOB;
OMOJOrMYecKoe 3HaYeHUE OEeCrooro
Pa3MHOXEHUS.

Paznnuars criopy kax
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeAHa3HAYEHHYIO Jis1 OECIoJIOro
Pa3MHOXEHUS, U CIIOPHI OAKTEPHUH.
OOBIICHATH MPEUMYIIECTBA MOJIOBOTO
pPa3MHOXEHUS HaJl OECIIONbIM.




PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEIILCKOM XO35MCTBE

10.2

[losoBoe
pa3MHOKEHHE.
Metio3s

[TonoBoe pasmuoxenue. [looBeie
KJICTKH, WM TaMeThl. Meiio3. Ctagun
Meno3sa. [loBenenrne XxpoMocom

B Merno3e. Kpoccunrosep.
buosoruueckuii cMbIca Meiio3a U
TMOJIOBOTO Iporiecca. Menos u ero
MECTO B JKM3HECHHOM IIHKJIC
OpTaHU3MOB.

JleMoHCcTpanun

Ta0muirel U cxeMbl: «Metio3»,
«XPpOMOCOMBI»

PackpeiBaTh cogepkaHue TEPMUHOB U
MOHATUH: Mel03, OMBAJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBHUCHUMOE PaCIIPEIECIICHUE;
KPOCCUHIOBED.

Pa3nnuate Ha n300pakeHUsIX (cxemax,
TabIMIax) ¥ MUKpOIIpenaparax 3pebie
MIOJIOBBIE KJIETKH MJIEKONUTAIOMINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHUN.

PackpsiBaTh CyIIHOCTH M€03a,
XapaKTepU30BaTh €ro OT/EJIbHbIC
CTaJUU.

Onpenensate MeCTO Mero3a

B KU3HEHHBIX LIUKJIAX PA3JIMYHBIX
OpPraHu3MOB.

OOBICHATH OMOJIOTUYECKHUI CMBICTT
KPOCCHUHI'OBEpA, OIUCHIBATH €T0
MEXaHU3M.

CpaBHHMBATH MEHO3 C MUTO30M;
pa3nyaTh OTAEIbHBIE UX CTAUN

Ha MUKpoTIpernapaTax U n300pamxeHusx
(cxemax, TabmuIIAX).

PackppIBaTh 3BOJTIOLIMOHHOE 3HAYEHUE
MTOJIOBOT'O Pa3MHOKEHUS OPraHU3MOB




10.3

["'ameTorenes.
Oo6pazoBaHue u
pa3BUTHUE TTOJIOBBIX
KJIETOK

[IpenzapopiiieBoe pa3BUTHE.
["ameTorenes y ;kuBoTHbIX. [lo70BBIE
xene3bl. O0Opa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHHUE MOJIOBBIX KJIETOK.
On1010TBOpEHKE U AMOPUOHATILHOE
pa3BuTHE )XKUBOTHBIX. CIIOCOOBI
OIJIOJIOTBOPEHMSI: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JlemoHcTpanuu

Tabnuiibl u cxeMmbl: «['ameTorenes»,
«CTpoeHue SHUIEKIIETKH U
CIIEPMATO30U/1a.

Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaThl SUIEKIETOK U
CIIEPMATO30M/I0B.

JlaboparopHasi padora «3yueHue
CTPOCHHSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATHUM: TaAMETOT'€HE3, CIEPMATOTeHE3,
00T€HEe3, CEMEHHUKH, SIMIHUKH,
CIIEpMaTOrOHHH, CIICPMATOITUTHI,
CIIepMaTH/IbI, CIEPMATO30U/IbI,
OOT'OHUH, OOILIUTHI, TIOJISIPHBIC TEIIbIIA,
ANLEKIIETKA, aKpOCOMA.

[TepeuncnsaTh cTaauu raMeTOTreHe3a

Y ’KUBOTHBIX.

OnucpIBaTh MPOIIECC TaMeTOreHe3a u
€ro MepHOo/Ibl, CTPOCHHUE TTOJOBBIX
KJIETOK.

PaznnuaTe ocobeHHOCTH
criepMaToreHesa M 0oreHesa.
OnuceIBaTh MPOIECCHl OCEMEHEHUS U
OTUTIOJIOTBOPEHUS, Pa3HbIC BAPHAHTHI
rapTeHOreHe3a

10.4

NunuBuyansHOE
pa3BUTHE
OpPTraHU3MOB —
OHTOI'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOT€HE3).
OMOpHOJIOTHS — HAyKa O pa3BUTUU
opranu3MoB. Mopgoeenes — oona

U3 271a6HbIX NPOOSIeM IMOPUOTOCULL.
Konyenyus mopgoceros u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILIKH).

PackpeiBath copepkaHue TEPMUHOB U
TOHSATUM: OIUIOJIOTBOPEHUE, 3UTOTA,
Oyacromep, aKpOCOMHas peaKIus,
MIPOHYKJICYC, MapTEHOTEHE3,
aMOpHOTeHE3, ApodIieHne, Oractyna,
MOpYJIa, racTpyia, Heupyna,
OpPraHoOTeHE3, IKTO/IEpMa, ME30IepMa,
SHTOJIEpMA, 1IeJIOM, HEpBHAsI TPYyOKa,




Hpobnenue. Tumbl gpoOeHus.
Jlemepmunuposanroe u
HeOepMUHUPOBAHHOE Opob.eHuUe.
bracmyna, mune 6nacmyn.
OcoGenHocty ApOOICHUS
MJIEKONUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiius). 3aKiaaka
OpTaHOB M TKaHEH M3 3apOIBIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE yacTei
Pa3BUBAIONIECTOCS 3apO/IbIIIA
(aMOpuoHasIbHAS UHAYKIINS ). 3aKiIagKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pPE3yNbTAT HEPAPXHUICCKUX
B3alMOJECHUCTBUN I'€HOB. BinsiHue
Ha YMOPUOHATBFHOE PAa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPYkKaroLIEh
Cpelbl.

JlemoHCcTpanumn

IToprper: X. [lInemaH.

Tabauib! U cxeMbl: «OCHOBHBIE CTaUNU
OHTOTCHE3a».

Oo6opynoBanme: moneinb «I{ukn
Pa3BUTHS JIATYIIIKI

X0pJa, KulieuHast TpyOka.
Onpenensate SMOPHOHATIBHBIN PO
Pa3BUTHS OPraHU3Ma U OMKCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOJeHns — 00pa3oBaHUE
OJTHOCIIOMHOTO 3apOo/bIIia — OJI1aCTyIIbI;
3aBHCHUMOCTH X0/1a APOOJICHUS

OT KOJINYECTBA JKEJITKA B THLEKIIETKE;
racTpyJsIIUIO U OPTaHOTEHE3.
OObsicHATH dTanbl JudGepeHIupoBKU
TKaHEeW, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIIO K SMOPHOHAIBHYIO
UHAYKIINIO; TEHETUYECKUN KOHTPOJIIb
pa3BUTHA.

OO0CHOBBIBATH BPEIHOE BO3/ICICTBHE
Ta0avyHOTO JIbIMa U aJIKOTOJISA Ha XOJ
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma 4yejoBeKa

105

Pocr u pazButue
KUBOTHBIX

PocT 1 pa3BuTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[IpsiMmoe 1 HETIpsIMOE pa3BUTHE.
PaszButne ¢ meramopdozom

PackpriBaTh conepikaHue TEpPMUHOB U
MOHSTHUI: OHTOT'CHE3,
OCT3MOPUOHAIBHOE Pa3BUTHE,
MeTamopho3, THYMHKA, POCT, CTAPEHUE,




y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
’KUBOTHBIX. buonornyeckoe 3HaueHUE
IIPSAMOTO ¥ HENPSIMOTO Pa3BUTHS, UX
pacrnpocTpaHeHue B rpupoe. Tumsl
pocTa )KUBOTHBIX. PAKTOPHI PETYIISIUN
pocCTa KUBOTHBIX U YesioBeka. Ctaauu
NOCTAMOPHUOHAJIBHOTO Pa3BUTUA Y
JKABOTHBIX U 4esoBeka. [lepromsl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JlemoHcTpanuu

Tabauue! u cxemsl: «lIpsmoe u
HETpsAMOE pa3BuTue», «Pazpurue
MAaMCKOro XKyKa», «Pa3zBurtue capanumny»,
«Pa3BuTne narymkm».

IIpakTnuyeckas padora

«BpIsIBIIEHHE TPU3HAKOB CXO/ICTBA
3apOJBIIIEN IT03BOHOYHBIX )KUBOTHBIX)

CMEPTb.

XapakTepu3oBaTh NOCTIMOPUOHAIIbHBIN
NEepPHOJT PA3BUTHSI OPTaHU3Ma U €T0
OCHOBHBIE (DOPMBL.

XapaxkTepusoBaTh IPSIMOE Pa3BUTHE U
€ro MepuOo/IbI.

N3narate conepxanue TeoOpuit
CTapeHUsi OPraHU3MOB.

OOBIICHATH OMOJIOTUYECKHUI CMBICTT
pa3BUTHS ¢ MeTaMop(}ho30M

10.6

PaszmHOXkeHue n
pa3BUTHUE PACTECHUN

Pa3zMmHOkeHHE U pa3BUTHE PACTCHUM.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM LIMKJIE PACTCHUN.
OO6pazoBaHue crop B IIpoliecce Meiiosa.
I'amerorenes y pacteHui.
Onnoa0TBOpEHUE U pa3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii. OObpa3oBaHue U Pa3BUTHE

PackpbIBaTh conepxanue TEPMUHOB U
NOHATUH: TaMeToPuT, cnopodur,
aHTEPUINN, APXETOHHUH, 3apPOCTOK,
METaCIIOpa, 3apOAbIIIEBbIN MEIIOK,
CUHEPTU/bI, AaHTUIIOABI, MUKPOCIIOPA,
MBUIBIEBOE 3€PHO, IBOMHOE
OILIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, Meprobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.




CEMECHH.
MexaHu3MBbl peryIsiiii OHTOT€HE3a
y paCTeHUH 1 )KUBOTHBIX.
JleMoHCTpanun

[Hoptpert: C. I'. HapammuH.
Ta0auipl ¥ cxeMbl: «JIBOMHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHne ceMsH
OJHOJIOJBHBIX U JIBYNOJIbHBIX
pacteHui», «  KU3HEHHBIN LUK
MOPCKOM KamycTbI», «  Ku3HEHHbIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
MManoOpPOTHUKAY, « KU3HEHHBIN LIUKJI
COCHBI».

JlaGopaTopHasi pabora

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICILIMX PACTEHUI»

XapakTepu3oBaTb 0COOCHHOCTH
0€cI10JI0Tr0 U MOJIOBOTO PA3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Boiaenste 0coOOEHHOCTH MPOTEKAHUS
raMeTOreHe3a y IBETKOBBIX PACTCHHM.
OnuceIBaTh IpOLECC JBOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHUl U OOBACHSTH €ro
IIPEUMYILECTBA I10 CPABHEHUIO

C OIJIOJIOTBOPEHHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HToro yacoB 1o Teme 10
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTU OPraHU3MOBY
11.1 | Uctopus ctanoBienus | 1 Hctopus CTaHOBIIEHUS U Pa3BUTHS PackpsiBaTh conepxanne TEPMUHOB U

U Pa3BUTHSI T€HETUKU
KaK HayKd

IeHETHKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Posnb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PabOTHI

H.K. Konsuosa, H.1. BaBuiosna,

A.H. benozepckoro, I'.Jl. Kapneuenko,

MMOHSTUM: TeHETUKA, I'eH.
JIeMOHCTpUPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE 3TAIlbI
Pa3BUTHSI TEHETUKU KaK HAYKHU




FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpanun

[Toptpersl: I'. Menaens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBuios,

A. H. benosepckui,

I'. 1. Kapnieuenko,

1O. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIBI T€HETUKH

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ' OMOJIOTHUYHBIE XPOMOCOMBHI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbBIC
MPU3HAKH, TOMUHAHTHBIA U
pElLeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepO3UroTa, YUCTask TUHUS, TUOPHUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0JIOTUYECKUH,
LIUATOJIOTUYECKUH, MOJIEKYJISIPHO-
TEHETUYECKUM.

JeMoHcTpanuu

Tabmuipl: «MeToabl TEHETUKNY,
«CXeMbl CKpEUIMBaAHUS».
JlaGopaTopHasi paGora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
WCCIIEIOBAHUIN

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
IOHSTUI: HACJIEACTBEHHOCTb,
HACJICIOBAHUE, U3MEHYUBOCTb,
reHoTurl, (GEHOTHI, TE€HOM, JIOKYC,
XPOMOCOMBI, AJJIETILHBIE TeHbI (AJIJIEIN),
aJbTEPHATUBHBIC PU3HAKH,
TOMO3UTI0Ta, T€TEPO3UTOTA,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasK JIMHUS, THOPHUIBI.
ITosib30BaThCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

JUISL 3AIIMCH CXEM CKPEIIUBAHMS

Hroro yacos no treme




12

Tema «gaKOHOMepHOCTH HaACJICACTBCHHOCTHN»

12.1 | 3akOHOMEPHOCTH 2 MoHorudpuiHOE CKpeIlIMBaHUE. PackpsIBaTh copepxaHne TEPMUHOB U
HaCJICJOBAHUS [lepBblii 3ak0H MeHaeIns — 3aKOH MOHSATUI: MOHOTUOPHIHOE
IIPU3HAKOB. eIMHOO00pa3usi TMOPUIOB MIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubdpuaHoe nokoJjeHud. [IpaBuiio TOMUHUpPOBAHUS. | JOMUHUPOBAHUE, PACIICTIIICHUE
CKpEIIMBaHUE Bropoii 3akoH Mennens — 3ak0H NPU3HAKOB.

pacIleIICHNs] IPU3HAKOB. OnwuceiBath onbIThl . Mennens
[{uTOIOrM4eCKuEe OCHOBBI 10 U3YYEHUIO HACIEA0BAHUS OHON
MOHOTHOPHUIHOTO CKpEIIUBAHMSL. napsl IPU3HAKOB Yy FOPOXaA IMOCEBHOTO.
['Mnore3a 4uCTOTHI TaMeET. [IpuBoaUTH POPMYIUPOBKH MIEPBOTO U
JleMoHCcTpanun BTOPOTO 3aK0HOB ['. MeHnzens (3akoHa
IHoptper: I'. MeHaens. eAMHO00pa3ust THOPUIOB MEPBOIO
Tabauuk! u cxembl: «IlepBblil 1 BTOPOi | MOKOJIEHUS, 3aKOH PACILIEIIIICHUS
3aKOHBI MeHemns. MIPU3HAKOB) U OOBSICHATH UX
OobopyaoBanmne: MOJIEIb LIUTOJIOTUYECKNE OCHOBBI.

JUIS1 IEMOHCTPALIMM 3aKOHOB CocTaBisiTh CXeMbl MOHOTHUOPHUIAHOTO
eIMHOO0OPa3usi THOPUIOB IIEPBOTO CKpELIMBAaHUs U pelIaTh FTEHETUYECKHE
MOKOJICHMS U paCLICIUICHUA IIPU3HAKOB; | 3a/1a4d Ha MOHOTHOPUIHOE

CBETOBOI MUKPOCKOIL, MUKpOIIpenapar: | CKpeIuBaHue

«/po3odumnay.

IIpakTnueckas padora «3yuenue

PEe3yJIbTaTOB MOHOTHOPHUIHOTO

CKpENIMBaHUA Y JPO30(PHITBI»

12.2 | Aramusupyroiee 2 AHaIM3UpYIOLIEe CKPEITUBAHUE. PackpriBaTh coqiep:kaHue TEPMUHOB U
CKpELIUBaHUE. ITpoMexyTOUHBIN XapakTep IIOHSATHN: aHAJU3HUPYIOLLEE
Henonnoe HacienoBanus. Pacmennenne CKpEILBaHUE, HEMOJIHOE
JOMUHHUPOBAHHE IIPU3HAKOB IIPY HEITOJTHOM JOMHHHUPOBAaHHE, KOJAOMHHUPOBAHUE.




JOMUHUPOBAHHH.

JleMoHCTpanun

TaOauipl ¥ cXxeMbl: «AHAIU3UPYIOLIEE
cKpelrBanue», «HenomHoe

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TEHETUYECKUE
3aJlauM Ha aHAJIU3HPYIOIIEe
CKpEILMBAHUE U HETIOJIHOE

JIOMUHUPOBAHKEY JTOMUHUPOBAHHUE
12.3 | JurubpumHoe JlurubpugHoe ckpemuBanue. TpeTuit PackpeiBath conepkaHue TEPMUHOB U
CKpellBaHue 3aKOH MeHJiensl — 3aKOH He3aBUCUMOTO | TIOHATUM: TUTHOPUIHOE CKPEIIUBAHNUE,
HACJICIOBAHUS TTPHU3HAKOB. (hEHOTUITMYECKUN paTiKal.
[HuTonornyeckue OCHOBHI OnuceiBaTh onbIThl I'. MeHaems mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHUIO HACIICIOBAHUS ABYX Map
JleMoHCTpanumn MIPU3HAKOB Y TOpPOXa MOCEBHOTO.
IToptper: I'. MeHnensb. [IpuBOIUTH POPMYITUPOBKY TPETHETO
Tabnuitel u cxeMbl: « TpeTuit 3aKoH 3akoHa I'. Menpaens (3akoHa
Mennens». HE3aBUCHUMOTO HACJIC0BAHUS
Oo6opynoBanme: MOJICIb MIPU3HAKOB) U OOBSICHATH €T
JUISL IEMOHCTpAIIH 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBHUCHUMOTO HACJICOBAHUS [IpuMeHsTh MaTeMaTHYECKHUM pacuéT ¢
MPH3HAKOB; CBETOBOM MUKPOCKOTT; MTOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
Mukponpenapar «J{po3odunay. Y METO/a MEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckasi pa6ora BApUAHTOB PACIICTUICHUS TPU3HAKOB Y
«M3y4yenue pe3yabTaToB MOTOMKOB 10 (D€HOTHUTTY ¥ TCHOTHITY.
JUTHOPHUIHOTO CKPEIIMBAHUS CocTaBisTh CXEMbI TUTUOPUTHOTO
y Ip030(UITBI» CKpEIIIMBAHUA U peliaTh FT€HETUYECKUE
3a/1a49M Ha JUTHOPHIHOE CKPEIIUBAHUE
12.4 | CuerieHHOE CuenyieHHOE Hacje0BaHUe MPU3HAKOB. | PackpbIBaTh cojiepKaHUe TEPMUHOB U
HACJIEI0BaHUE Pa6otsl T. Moprana. CrieruieHHOe MOHSTUI: CLETJIIEHHOE HACJIEIOBAHNUE,
MIPU3HAKOB. HACJICIOBAaHUE I'€HOB, HAPYILICHUE HApPYLICHUS CLIETUJIEHUS TEHOB,




XpoMocoMHasi Teopus
HACJIEICTBEHHOCTHU

CUEIJICHUS] MEXIYy T€HaMHU.
XpoMOCcOMHas Teopust
HACJIEJICTBEHHOCTH.
JleMoHCTpanun

[Toprper: T. Mopras.

Tabnuiel u cxeMbl: «ClemIeHHOe
HaclleJJOBaHUE MPU3HAKOB

y Ip030(UITBDY.

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIINH CLIETIIICHHOTO
HaCJIeIOBaHUs IPU3HAKOB.

KPOCCHHIOBEp, PEKOMOMHALINS T€HOB,
IeHETUYECKUE KapThl, MOPTraHU/A.
[TpuBOIUTE (OPMYIUPOBKHU 3aKOHOB
Moprasna (3akoHa CLEINIEHHOTO
HACJIEI0BAHMSI T€HOB U 3aKOHA
HapyILIEHUs CUEIIJICHUS] MEX/1y TeHaMu )
U OOBSICHATH UX LIUTOJIOTMYECKUE
OCHOBBI.

[lepeuncaaTb OCHOBHBIE TIOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HACJICICTBEHHOCTH.

Pemrars renerndeckue 3agadu

Ha CLEIUICHHOE HACIEN0BAHUE T€HOB U
HapylIeHUE CUEIJIEHNS MEXKIY F'€HAMU

125

['eneTuka nmosa

['eneTuka nosia. XpoMOCOMHBIN
MEXAaHU3M ONPEAECITICHUS T0Ia.
AYTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIi U TETEPOTaAMETHBIN
non. ['eHeTnyeckas cTpykrypa
IIOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.
JlemoHcTpanuu

Tabymibel U cxembl: «I eHeTHKa 1moJiay,
«Kapuotun uenoseka», «Kapuorun
Tpo30d by, «KapuoTHm NTUIIHD)

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: AyTOCOMBI, MOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN MOJI.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPEAEIICHUS T10J1a Y OPraHU3MOB.
[TIpuBOAMTE TPUMEPHI HACIIETOBAHUS
MPU3HAKOB, CLEINJIEHHBIX C TIOJIOM.
CocTaBisTh CXEMbI CKpEILIMBaHUS U
pelIaTh TEHETUYECKUE 3a/1a4M Ha
HACJICIOBAHUE MMPU3HAKOB, CLETIIIEHHBIX
C TIOJIOM.




[TpuBOAMTH IPUMEPHI TCHETHYECKHIX
3a0oJieBaHUH U 1e(DEKTOB

y OpPTaHU3MOB, CBSI3aHHBIX C ITOJIOBBIMU
XPOMOCOMaMH

12.6 | 'eroTun kak
LIEJIOCTHAS CUCTEMA

['eHOoTHI KaK 1I€IOCTHAS CHCTEMA.
[1neroTponus — MHOKECTBEHHOE
JEUCTBHUE reHa. MHOXEeCTBEHHBIN
ajurenn3M. BzanMoenictere
HEaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTB. DTIucTa3s.
ITonumepus.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKXe (PU3NOIOTrMUECKUX MPOLIECCOB,
MTOBEJICHUS 1 KOTHUTHUBHBIX (DYHKITHH.
I'eneTnyeckne MEXaHU3MBI
CHUMOMOreHe3a, MEXaHU3MBbI
B3aUMO/JICMCTBUS «XO35IMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS U
W3MEHCHMS HACJICACTBECHHOMN
nH(pOpMAITUHU B TIOKOJICHUSIX KIETOK

Y OPraHU3MOB.

JeMoHcTpanuu

TaGnuiel M cxeMbl: «MHO0KEeCTBEHHBIN
ajem3My; «B3anMoelicTBre TEHOBY

PackpbiBaTh copepxaHre TEPMUHOB U
MOHSTHI: MHOKECTBEHHOEC JICHCTBUEC
reHa (TuieloTpornus),
KOMILIEMEHTAPHOCTh, TIUCTA3,
MOJIMMEPHSL.

Omnpenensate GopMbI B3aUMOICHCTBUS
aJJICJIbHBIX U HEAJJICJIbHBIX I'CHOB.
[IpuBOINUTH TPUMEPHI IIEUOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemartn reneTndeckue 3a1a4u

Ha B3aMMO/JICHCTBUE HEAJICIIbHBIX
TeHOB

Hroro yacos no treme
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Tema «3aKOHOMepHOCTI/I H3MECHYNBOCTHN»

13.1 | 3mMeHYHBOCTH 1 B3auMopencTBrE reHOTHIA U CPEIbI PackpriBaTh coziep:kaHue TEPMUHOB U
MpU3HAKOB. Buibl npu popmupoBaHuH (PeHOTHUIIA. MOHATHI: U3MEHYUBOCTb,
U3MEHYUBOCTHU N3MeHYNBOCTH MPU3HAKOB. HEHACJIEICTBEHHAS! U3MEHUYUBOCTb,

KauecTBEeHHbIE U KOJINYECTBEHHBIE HACJICICTBEHHAs! N3MEHYUBOCTb.
npu3Haku. Bujsl '3MEHUUBOCTH: CpaBHHBaTh HEHACJIEICTBEHHYIO
HEHACJICACTBEHHAS U HACJICICTBEHHAs. | U3MEHYMBOCTH C HACJIEICTBEHHOM.
JleMoHCcTpanun [IpuBOINTH IPUMEPHI KAYECTBEHHBIX U
Tabuuiibl 1 cxeMmbl: «Buss KOJINYECTBEHHBIX MMPU3HAKOB
M3MEHYUBOCTH. OpPTraHU3MOB, MPOSIBIICHUM
OO0opynoBanme: )KuBbIE ¥ repOapHbIe | Y OpraHU3MOB HEHACJICICTBCHHOM 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HACJIEICTBEHHON N3MEHYUBOCTH
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3IMYHBIMU BUJAMU U3MEHUYNBOCTH

13.2 | MonudukarmonHas 2 MoaudukannoHHass U3MEHYUBOCTb. PackpsiBaTh conepxanne TEPMUHOB U
M3MEHUYUBOCTD Ponb cpeasl B hopMupoBaHuu MOHATUN: MOAU(PUKAIIMOHHAS, WU

MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
Hopma peakuyu npusHaka.
BapuannoHnHbIi psil 1 BapualiOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.
JdemMoHcTpanuu

TaGuuIbl ¥ CXEMBI:
«MoaudukarmoHHas U3MEHUUBOCTHY.
OO6opynoBaHue: XKUBbIC U TepOapHBIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUN;
pucyHku (poTtorpadun) )KUBOTHBIX

(deHoTunuyeckas, I3MEHYUBOCTb,
BApHUAHTA, BAPUALIMOHHBIN P,
BapuallMOHHAsl KPUBasi, HOpMa
pEeaKIUu IPU3HAKA,

MOIU(DHUKAITHH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEH
Cpelbl B pa3BUTHH MOAU(DUKAIIIOHHOM
M3MEHUYUBOCTH Y OPTaHU3MOB.
CtpouTh BapHallMOHHBIE PAJIBI U




C MpuMepamMu MOIU(PUKAITUOHHOM
M3MEHYUBOCTH.

JlaGopaTopHnasi paGora
«HccnmenoBanne 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psijia U
BAPHUALIMOHHON KPUBOW»

rpaduK KpUBONH HOPMBI PEAKIIUU
MPU3HAKOB Y PA3IMYHBIX OPTaHU3MOB

13.3 | 'enoTunuueckas ['eHOTUIIMYECKAsT ”3BMEHYHBOCTb. PackpriBaTh conep:kaHue TEPMUHOB U
M3MEHYUBOCTb. CBolCTBa FTEHOTUITMYECKOMN MOHATUM: KOMOMHATUBHAS
KomOunaTuBHas M3MEHUYMBOCTH. BUIbI TCHOTUNIMYECKON | U3MEHYMBOCTh, MyTalIMOHHAS
M3MEHYUBOCTD M3MEHYHMBOCTU: KOMOMHATUBHAS, W3MEHYMBOCTh, KOMOMHAIIUHU, MYTaIINH.

MYTallMOHHAS. XapakTepu3oBaTb CBOMCTBA
KomOuHaTuBHas U3BMEHYUBOCTb. F€HOTUMMMYECKON N3MEHYHUBOCTH.
Mei103 1 OI0BOM MPOLIECC — OCHOBA OnuceIBaTh MEMO3 1 MOJOBOW MPOLIECC
KOMOMHATUBHOW M3MEHUYHUBOCTH. KaK OCHOBY MPOSIBIEHUSI Y OPTaHU3MOB
Ponbp koMOMHATUBHOW U3MEHUYUBOCTHU KOMOMHATUBHOU MU3MEHUYHUBOCTH.

B CO3JJaHUU T€HETUYECKOIO IToka3piBaTh HA KOHKPETHBIX MPUMEPAX
pazHooOpa3us B mpejeiax 0gHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHJIA. B CO3JJaHUU T€HETUYECKOTO
JleMmoHcTpanuu pa3Ho00pasusi OPraHu3MOB B MpeEIeIax
Tabauiel u cxembl: «kKomMOMHaTUBHAS | OMHOIO BUAA.

W3MEHUYMBOCTBY, «Meno3, CpaBHUBATH T€HOTUITUYECKYIO
«Onn010TBOpEHUE» U3MEHYHMBOCTH C MOIU(PUKAITMOHHOM

13.4 | MyranuonHas MyTanmoHHass U3MEHUYUBOCTH. Buibl PackpsiBaTh conepxanne TEPMUHOB U
W3MEHYUBOCTb. MYyTallMi: T€HHbIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppanun),

MYTallOHHOT'O

VMHIyLUMPOBAaHHbIE MyTalluU. S nepHbIe

MOJIMTIION WA, aHCYTIUIIONINA, MYTAHT,




mporiecca.
DIUTreHETUKA

Y IUTOIUIA3MaTUYECKUE MYTAIUH.
ComMaTtniecKkre 1 MOJIOBbIE MyTallUH.
[TpyynHBI BO3BHUKHOBEHHS MYTAIUM.
MyTareHsl U UX BIUSTHUAE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aKoH
TOMOJIOTUYECKUX PSJIOB

B HACJICJICTBEHHOW U3MEHYNBOCTHU
(H.A. BaBunos). Buesinepnas
M3MEHYMBOCTh U HACJICICTBEHHOCTb.
Inueenemuxa u INUSEHOMUKA,

POJIb SNULeHeMU4ecKux hakxmopos

8 HAC1e008aAHUU U USMEHYUBOCTNU
(henomunuueckux npusHaKos

Y Op2aHU3MO8.

JemoHcTpanuu

IToptperst: I'. Jle ®pus, B. Moranuces,
H. . Basuios.

Tabnuiibl u cxembl: «['eHeTHUECKHE
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYTaLum».

OO6opynoBaHme: )KUBbIE U TepOapHBIC
AK3EMIUISIPbl KOMHATHBIX PACTCHUN;
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUIAMU
W3MEHYUBOCTH.

MyTareHsbl.
[TpuBOIMTE PUMEPHI MyTALIUH,
BCTPEUYAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudummposats mytanuu

10 Pa3HbIM OCHOBAHHUSIM.

Pasznuyats Ha n300paxkeHusX (cxemax,
TabnuIax) TeHHbIE MYyTAaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TyTUIMKALUH,
TPAHCIIOKALINN, UHBEPCHUH; TCHOMHBIE
MyTAallWH.

CpaBHUBaTh MEXy COOON MyTalluu
pa3HbIX BUJOB.

XapakTepu3oBaTh CBOKWCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTanuu,
BBISIBJISITH HCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXarUIEn cpelie
(KOCBEHHO).

[TpuBoUTH POPMYTUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSJIOB U
HACJIEICTBEHHOW N3MEHYUBOCTH

H. 1. BaBunoBa u 060CHOBBIBATh €T0O
3HA4YEHUE ISl IPAKTUKHU CEITbCKOTO
X0341CTBa




IIpakTnyeckas padora
«MyTtauuu y 1po30¢puiibl (Ha TOTOBBIX

MHUKpOIIperaparax)»
HToro 4acos 1o Teme 7
14 | Tema «I'eHeTHKa YeI0BEKA»

14.1 | I'enernka JenoBeKa. 4 KapuroTtun denoBeka. MexayHapoaHas | PackpbeIBaTh cojepkaHue TSPMHHOB U
MeTtoapl IporpaMma MCCieI0BaHus reHOMa MOHSATHUM: CEKBEHUPOBAHUE, KapTa
MEIUIITHCKON 4enoBeKa. MeTo bl M3YUeHUS TCHETUKH | XPOMOCOMBI, IPOOaH 1, HACJIeICTBECHHBIE
FeHETUKU YyeJIOBEKA: T€HEeaIOTHUECKUH, 0osie3HU (MOHOTCHHBIE, ITOJIUTEHHBIE,

OJIM3HEIOBBIN, IINTONCHETHYCCKH,
MOMYJISIIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpemeHHoOe orpe/ielieHue TeHOTUIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM UHUCIIC

¢ nomouipto [11[P-ananu3a.
HacnencrBennnie 3a00JIeBaHUS
yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snun

C HacJIeICTBEHHOU
MPEeAPaCOIOKEHHOCThIO. 3HAUCHUE
MEIHUIMHCKON TeHETHUKHU

B MIPEIOTBPAIIICHUU U JICYCHUHU
IFeHETUYECKUX 3a00J1eBaHUI YEI0BEKA.
MenuKo-reHeTUYeCKOoe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
KineTkH. [loHATHE «reHeTHYECKOTO

TE€HHBIE, XPOMOCOMHBIE), METUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOpOJI0Bast TUAarHOCTHUKA, aMHUOLICHTE3.
[TepeuncnaTh 0COOEHHOCTH U3YUCHHS
TCHETHKH YeJIOBEKAa U METO/IbI
MEIUIIMHCKOW TEHETUKM.
XapakTepu30BaTh METObI U3YUCHUS
T€HETUKH YeJIOBeKa (T€HEeAIOrnYeCKUi,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHH,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 11€U, 3a]1a41 U
JOCTUKEHHUS MEXTYHAPOTHOM
nporpamMMbl «I'eHOM yesToBeKay.
Paznnuate Ha n300pakeHusX (cxemax,
TabuIax) KapThl XPOMOCOM
(renetnueckue, puznyeckue,
CHKBEHCOBBIC).




rpy3a». DTUYECKHE aCIIEKTHI
UCCIIEJOBaHUM B 001acTh
PENAKTUPOBAHUSA T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue HakTOPHI MOBBIIICHHOM
YyBCTBUTEIBHOCTH Y€JIOBEKA

K (pU3M4EeCKOMY U XUMHUUECKOMY
3arpsA3HEHUIO OKPYKAKOLIEN CPELBI.
I'eneTnyeckas npeapaconoKeHHOCTh
YeJI0BeKa K MaTOJIOTUsM.
JleMoHCcTpanun

Tabaunb! u cxeMmel: «Kapuotun
YeNnoBeEKa», «MeToabl n3ydyeHus
TE€HETUKH YEJIOBEKay, «I eHeTHYeCcKue
3a00JIeBaHUs YETIOBEKA.
IIpakTnueckasi padora
«CocTaBieHHE U aHAIU3 POJOCIOBHOIN

OnuceIBaTh METO/IbI COBPEMEHHOIO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIC

¢ nomouplo I11[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHBIC
3a00JIEBAHMS YEJIOBEKA U 3a001€BaHUS
C HACJICJICTBEHHOM
MPEAPACIOIOKEHHOCTHIO.
CpaBHUBATh F'€HHBIE, XPOMOCOMHBIE
00JIe3HH YeJIoBeKa 1 00JIE3HU

C HACJEICTBCHHON
MPEPaCIIONOKEHHOCTHIO.
VYcranaBinuBaTh B3aUMOCBSI3b MEXKTY
HaCJICICTBEHHBIMH 3a00JI€BaHUIMA
YyeJI0BEKa M X F'eHEeTHYSCKOM OCHOBOI.
OO00CHOBEIBATh 3HAYEHUE MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MPEJAOTBPAIICHUH U JICYCHUU
HAaCJIEACTBEHHBIX 3a001€BaHNI
yeJioBeKa

HToro yacos 1o reme 4
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE NOHATHUSA 1 JloMecTUKanus U CeJeKIHs. PackpriBaTh coziepxaHne OCHOBHBIX

CEJICKIIUH

3apoKJACHUE CENIEKIINU U
JIOMECTHUKAILUU. YUYEHHE
H.A. BaBunosa o Llentpax

MOHSATUM: CEJICKIIUS, JOMECTUKAIIHSI,
NPUMUTHUBHAS CEJICKIINS,
KOMOWHATHUBHASI CEJICKIIHS, COPT,




MPOUCXO0XKJIEHUS U MHOT00Opa3us
KYyJbTYPHBIX pacTeHUl. Poib cenexunu
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
#UBOTHBIX. COPT, MOpoAa, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.M. BaBusona, ero 3HaucHHUEC

JUISL CETIEKITMOHHOM paboTHI.
JleMmoHcTpanuu

[Toprpetsl: H. 1. BaBuios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabnuibl u cxembl: «LleHTpbI
MIPOUCXOXKJICHUSI © MHOTO00pa3us
KYJbTYPHBIX pACTEHUIN», «3aKOH
TOMOJIOTMYECKUX PSAOB

B HACJIEJICTBEHHOW U3MEHUHUBOCTI.
JlaGopaTopHasi pabota
«M3y4yeHune copToB KyJbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
KUBOTHBIX)

MOpPO/JIa, IITAMM.
ITepedncisiTh OCHOBHBIE ATAIIBI
Pa3BUTHS CEJICKIIMM KaK Ipolecca u
HayKH.

XapaxkTepu30BaTh COJIECPKAHUE YUCHUS
H. U. BaBuiiosa o LlenTpax
MIPOMCXOXKICHUSI © MHOTOOOpa3us
KYJbTYPHBIX PACTCHUH.

ITokaswiBaTh L{eHTpHI MPOUCXOKICHUS U
MHOTr000pasusi KyJIbTYPHBIX PACTEHUU U
[leHTpbl JOMECTUKAIIUU JOMAITHUX
YKUBOTHBIX Ha KapTe MUPa, CBSA3bIBATh
UX MECTOIIOJIOKEHUE C 0YaraMu
BO3HUKHOBEHUSI APEBHEUIITUX
[IABWJIN3AIAH.

CpaBHMBATH COPT, TOPOAY, ITAMM

C BUJIaMU-POJUYAMM.

OO0O0CHOBBIBATH 3HAUCHHE 3aKOHA
TOMOJIOTMYECKUX PSJIOB B
HacJIeJACTBEHHON N3MEHUYNBOCTHU

H. W. BaBuiosa 11 ceJeKIIMOHHON
paboTHI.

OnuchiBaTh MEPCIEKTUBDI
JIOMECTHUKAIIUH U CO3JIaHHE HOBBIX
COPTOB KYJBTYPHBIX PACTEHUMN, TTOPO/T
JIOMAaNIHUX KUBOTHBIX U IIITAMMOB
MHKPOOPTAHU3MOB




15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIBb30BaHHE
T€HETHUCCKUX

pecypcoB

MeTonbl CeNeKIMOHHOM padOTHI.

N cKkyccTBEHHBIM 0TOOP: MAaCCOBBIN U
WHJMBUAYaJbHBIA. DTaIbl
KOMOWHAITMOHHOW CEJICKITUN.
HcnbiTanne npou3BOIUTEICH

10 MOTOMCTBY. OTOOp MO TEHOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MMOTOMCTBA U OTOOP MO T€HOTUITY

¢ moMolbto ananuza JITHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/1
CEJICKIIMOHHOM paboTHhI.
PagnaniioHHbBIN 1 XUMHYECKUHN
MyTareHe3 Kak UICTOYHUK MYTaluil

Y KYJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pENAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JJHK 15 nomyuenus
MCXOJHOT0 MaTepuaa Jijisi CeJCKIUU.
[Tomy4yeHne NOIUILIONIOB.
BryTpuBugoBas rubpuanzaimsi.
bin3kopoICTBEHHOE CKpENMBAHUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeNIMBaHue, WA ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rerepo3nca

B cenekuuu. OtnanéxHHas
rubpuauzanus. [Ipeogonenue

PackpeiBath copepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, SKCTEPHED,
OJIN3KOPOACTBEHHOE CKPEIIUBAHUE, I
WHOPUJIUHT, HEPOJICTBEHHOE
CKpeNIMBaHue, WA ayTOPUANHT, YHCTAsI
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHHUE,
HMCKYCCTBEHHBIU MyTareHes, pakTopsl-
MyTareHsbl, MOJUILIOUAbI, OTAANEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUMN U )KUBOTHBIX:
HCKYCCTBEHHBIA OTOOD U
rUOpUIN3aLINIO.

CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBIM
0TOOp C MHANBUYAIbHBIM, TTOKA3bIBATh
WX 3HaYCHHE JIJIs1 CEJICKIUU
KYJbTYPHBIX PACTCHHUI U JOMAIIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTNaNEHHON THOPUIU3AIINH B CEICKITUU.
OnuceiBath onwIT I'. J[. Kapneuenko

10 MPEOI0ICHUIO OECTUIOAUS
MEXBHUIOBBIX THOPUIOB.

Paznmuuate Ha n300pakeHUsX (Cxemax,
Ta0JUIax) Y OTAEIbHBIX




OecrIo/Iusi MEXBUIOBBIX TUOPUIOB.
JloCTHXKEHUS CENEKIUN PACTCHUN U
KUBOTHBIX. «3€1E€HAs1 pesOIIOYULY.
CoxpaHeHue U U3y4eHHE TeHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JAKUAX POAUYEHN JUISl CO3AaHUS HOBBIX
COpPTOB U TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanerue u ynpasietue
2eHemuYecKuUMU pecypcamu
CeNbCKOXO3SUCMBEHHbIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VIAVYULEHUSL CYUWeCMBYIOUUX U CO30AHUS
HOBbIX NOPOO, NUHUL U KDOCCOB8, 8 MOM
yucne ¢ NpUMeHeHuem CoO8PEeMEHHbBIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosulx uoell U nepCcneKmueHbIX
MEexXHOJI02UU.

JlemoHCcTpanumn

IToprpetsl: H. 1. BaBunos,

N. B. Muuypum, I'. /I. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauibe! U cXeMbl: «MeToabl
cenekumny, «Otnanéunas
rudpuauzanus», « MyTtarenesy.
JlabopaTopHas padora

«/3ydyeHue METO1I0B CEJIEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COpTa U
MOPOAbI XO35IMCTBEHHO IICHHBIC
MPU3HAKHU, HEOOXOIUMbIE YETIOBEKY.
XapakTepu30oBaTh POJIb CEIEKIUN

B 00€CTICUeHUH MPOI0BOTIHLCTBEHHOM
0e30IMacHOCTH YEJIOBEUECTBA.
[IpuBOANTE KOHKPETHBIE TPUMEPHI
JOCTUKECHUHN CEJIEKIIUU KYJIbTYPHBIX
pacTeHUN U TIOMAITHUX KUBOTHBIX

B Poccun




pacTeHui»

IIpakTuyeckas padora
«IIpuBrBKa pacTeHUIN».
IKekypcusi « OCHOBHBIE METOJIBI
JIOCTHIKEHHUSI CENIEKIINA PACTEHUMN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepMy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIUIMYHOE X035 CTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UITH
HAyYHOTO LIEHTPA)»

HToro yacoB 1o treme 3)
16 | Tema «bHOTEXHOJIOTUSI U CHHTETHYECKASI OMOJIOTHSD)
16.1 | buorexHoIOTHS KaK 1 OOBEKTHI, UCTIONTB3YEMbIC PackpsiBaTh conepxanne TEPMUHOB U
HayKa U OTpacib B OMOTEXHOJIOTUH, — KJICTOYHBIC U MOHATUIN: OMOTEXHOJIOT U,
MIPOU3BOJICTBA TKaHEBbIE KYJbTYPBbI, TpaJAUIIMOHHASE OMOTEXHOJIOT S,

MUKPOOPTraHU3MbI, UX XapaKTePUCTUKA.
TpaaumoHHast OMOTEXHOJIOTHS:
xJ1e00meueHme, NoJIyuYeHue
KHUCJIOMOJIOYHBIX MTPOJYKTOB,
BHHOJIeTEe. MUKPOOHOIOTHYeCKui
cuaTe3. OOBEKTHI
MHUKPOOHOJIOTHUECKUX TEXHOJOTHIA.
[TpousBoACTBO O€sKa, aAMUHOKHUCIIOT U
BUTAMMHOB.

JeMmoHCcTpanumn

Tabauns! u cxeMsl: «Vcmons3oBanue

MHUKPOOHOJIOTHYCCKUIN CUHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHSL.
[TepeunciiaTh HampaBICHUS
OMOTEXHOJIOTHH; [N U 3aJIa49H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBbEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBL.

OnuceIBaTh OCHOBHBIC METOIbI
TPaJIUIIMOHHON OMOTEXHOJIOTHUH U




MUKPOOPTaHU3MOB B IIPOMBIIIEHHOM
MIPOU3BOJICTBEY.

JlaGopaTopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJOTUM.

IIpakTuyeckasi padora
«ITosyueHrne MOJIOYHOKHUCIIBIX
MIPOITYKTOBY.

IKekypeus «buorexHosmorus —
BaXKHEHIIIas MPOU3BOAUTEIbHAS CHJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHH.

O00CHOBEIBATh 3HAUECHHE
OHMOTEXHOJIOTUH

JUJISL CEeJIbCKOXO03SMCTBEHHOT'O
MIPOU3BOICTBA

16.2

OcHOBHBIC
HanpaBJICHUS
CUHTECTHUYECKOU
OHOJIOTHH

Co3niaHne TeXHOJIOTHH U
WHCTPYMEHTOB LI€JICHANIPABIEHHOT O
MU3MEHEHUS! U KOHCTPYUPOBAHUS
T€HOMOB C LIEJIBIO MTOTYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIepKallMX HE BCTPEUYAOIIHECS

B IpUPOe OMOCUHTETUUECKHUE MTYTH.
Knerounas unxxenepusi. MeTo bl
KYJBTYpPBI KJIETOK ¥ TKAHEH PACTECHUU U
#uBOTHBIX. KpnoOanku. Comarnueckas
ruOpuaAn3aIys 1 COMaTHYECKUN
samOpuorenes. Mcnons3oBanue
raruiou0B B CEJIEKIIMHU PACTEHUN.
Llonyuenue MOHOKIOHAILHBIX AHMUMEIL.

PackpriBath copepxanne TEPMUHOB U
MOHATHUH: KJIETOYHAS HWH)KESHEPHS,
KJICTOYHASI TEXHOJIOTHS, METOI
KyJbTYPBI KIIETOK M TKaHEH,
TOTUTIOTEHTHOCTD, TUTFOPUTIOTEHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXEHUE PACTCHHM, COMaTHYCCKasI
TUOPHIM3AIINS, TaILUIOU I, THOPUIOMBI,
MOHOKJIOHAJIBLHBIE U MOJIMKJIOHAJIBHBIE
aHTHTEJIa, METOJI TPAHCIIAHTALIMH SIJIEp,
KIIOHUPOBaHHUE.

XapakTepu30BaTh OCHOBHBIE
HaIlpaBJICHUS CHHTCTHYCCKOU
OMOJIOTHH.




Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKIOHATbHBIX AHMUMe

6 meouyune. VICKyCCTBEHHOE
OIUIOAOTBOpeHHE. PekoHCTpyKIMs
SAWIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeTO/ TpaHCIUIAHTALINH
Anep KIEToK. Texnonocuu
0300pO6IEeHUS, KYIbMUBUPOBAHUS U
MUKPOKIIOHATILHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHCcTpanun

Tabauiel u cxembl: «Kiaetounas
WHKEHEPHS

OnuceIBaTh Ha KOHKPETHBIX ITPUMEPAX
METO/bI KJIETOYHOU UHIKCHEPUHU.
[IpuBOINUTH pUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX
AQHTUTEI B MEIULIVHE.

OueHuBaTh 3HAYEHUE CUHTETHYECKOM
OMOJIOTHH JUISI CEJIbCKOTO XO03SMCTBA U
MEIULIHBI

16.3

XpoMOCOMHas U
reHHasi UHKEHEPUs

XpOMOCOMHasl U T€HHAsI UHKEHEPUSI.
N cKyCCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennwlx
op2anuzmo8. J1ocTxKeHus u
MEPCIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE TIPOOIEMbI TCHHOU
WHKECHEPUH.

JeMoHcTpanuu

Tabuuiiel v cxembl: «I eHHas
WHXXEHEPUS»

PackpeiBaTh conepkaHue TEPMUHOB U
IIOHSATHI: T€HHAsi UH)KEHEPUs,
PECTPUKIIMOHHBIE YHIOHYKIIEA3bI
(pecTpuKTa3bl), JIUIKUE KOHIIBI,
IJIa3MUbL, PECTPUKLINS, TUTHPOBAHUE,
TpaHchopmarus, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOIU(ULIPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOBI PENPOTYKTUBHOTO
Y TEPANeBTUYECKOIO KIIOHUPOBAHMUS,
KJIETOUYHbIE TEXHOJIOTMH U CIIOCOOBI
T€HETUYECKON UHKEHEPUU.
XapaxkTepu3oBaTh JOCTHKECHUS TEHHOU
WHKCHEPUH.




O1eHUBATh PKOJOTHYECKHE U
ATUYECKHE MPOOIEMbI KIIOHUPOBAHUS U
CO3/IaHUsI TPAHCTEHHBIX OPTraHU3MOB,
MIEPCIICKTUBBI PA3BUTHSI XPOMOCOMHOM
Y TEHHON MHXEHEPUH

16.4

MemunuHCcKuEe
OMOTEXHOJIOTUNA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenommuas yugpposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomuwiii ananus,
2CHOYEHMPUYECKULL AHATU3
npomeoma uenosexa 0Jisl OYeHKU
COCMOSIHUSL €20 300P0BbSL.
Hcnonvzosanue cmeosioswix Kiemox.
Tapeemnas mepanus paxa.
3D-6uounsicenepus ons pazpabomxu
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOIO2ULL, CO30AHUS.
KOMNJIEKCHbIX MKAHel couemanuem
MeXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxkaggonrounea
015 peulenus 3a0ay

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
3awumol om 6030youmeneti OPBHU,
VCMAaHOBNeHUe MOAEKYIAPHBIX
MEXaHUu3Mo8 (YHKYUOHUPOBAHUS

PackpriBath cogepxkaHue TEPMUHOB U
MOHATUMN: METUIIUHCKAS
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHaJIN3, TEHOLICHTPUYECKUI aHaJIU3,
MEPCOHATU3UPOBAHHAS MEIUIINHA,
pereHepaTuBHasi MEAUIIAHA.
XapakTepu30BaTh METOIbI
MEeTa00JIOMHOTO ¥ TEHOLEHTPUYECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTokK; II1{P-nnarnocTuky; Tapretnyro
Teparuio paka




PHK-cooeporcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a00/1e8aHUsL YeTI08EKA U HCUBOMHBIX

Hroro uacos o
TeMeE

PesepBHoe
BpeMsl

OBILEE
KOJIMYECTBO
YACOB 10

[TPOITPAMME
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11 KNACC

Haumenosaunue
Ne KommaectBo OCHOBHBIE BUIBI 1EITEIHLHOCTA
pa3liesioB U TeM [IporpammHoOe coaepkaHue
/o 4acoB 00yJaroIIMXCs
y4eOHOro npeaMera
1 Tema «3apo:kneHue ¥ pa3BUTHE IBOJIOIUOHHBIX NMPEACTABICHUI B OMOJIOTUH»
1.1 | DBoxronMoHHas 2 OBomtorimonHas Teopus U. {apBuna. PackpriBath conepkaHue TEPMUHOB U

teopus Y. /lapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4Has
nearenbHocTh Y. JlapBuHa.
JdemoHcTpauumn

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. Krosbe, Y. JlapBuH.

Tabauipl U cxeMbl: «CHcTeMa KUBOM
npupoas (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanuzm
dbopMupoBaHUS IPUCTIOCOOTICHUM

Yy PAaCTEHUM U )KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. J{apsunay,
«Haxonxu Y. [JapBunan

MOHATHN: KPEAIMOHU3M, BH/I,
CUCTEMaTHKa, OMHApHAas HOMEHKJIATypa,
MCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METOM, TapBUHU3M.
XapaxkTepu3oBaTh B3TJISAIbI
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /Ix. Pes Ha pazsutue :kuBoi
MPUPOJIBI.

OuenuBath Bknaa K. JIlunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJI U
sposonuto K. JIunnes, K. b. Jlamapka
u Y. JlapBuna.

Kputnuecku onieHMBaThH
KPEAIMOHUCTCKUE B3TJISI/IbI HA )KUBYIO
IPUPOAY.

[TepeuncnsaTh KyJIbTYypHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYUYHbIE TPEANOCHIIKH




MOSIBJICHUS 3BOJIFOLIMOHHOM TEOPUHU

Y. lapBuHa.

OnuceIBaTh poJib HCTOPUYECKOTO
METOo/A.

W3naraTh CyIIHOCTD 3BOJIFOIMOHHON
teopuu Y. /lapBuna.

HasbiBaTh OCHOBHBIE (haKThl OMOrpapuu
Y. JlapBuHa 1 3TaIbl CO3JAHUAS] UM
ABOJIFOLIHOHHOUN TEOPUU

1.2

JIBrKy1IME CUJIIbI
HBOJIIOLIMM BHUJIOB
no Y. JlapBuny

JIBYOKyIIIE CUITBI DBOJTIOIIMH BHUIOB
no Y. JlapBuHy (BbICOKasI
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpraHU3MOB, HACJIEACTBEHHAS
W3MEHYUBOCTh, O0pKOa

3a CylI€CTBOBAaHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINA 0TOOD).
JemoHcTpauumn

[loptper: Y. JlapBuH.

Tabnuibl u cxembl: «Dopmbl OOPHOBI
3a cymiecTBoBaHuey, «Ilopoas
rony6eit», «MHorooOpaszue
KyJbTYPHBIX ()OPM KammyCThI»,
«ITopomapl TOMaNTHUX KUBOTHBIX Y,
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHUSI IBHXKYIIUX CHJT
IBOJTFOITU

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIecTBOBaHHUE,
€CTECTBEHHBII 0TOOp.

N3narath CyniHOCTh yYeHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh IBHXKYIIUE CUIIbI
ABOJIIOLIMM BUJIOB 10 J[apBuHY.
[IpuMeHATh 3HaHUS O IBMXKYLIUX CHJIAX
HBOJIFOLIMHU BUJOB 1O JlapBUHY

JU1s1 OOBSCHEHUSI MHOTOOOpa3us BUJIOB,
MOPOJ JOMAIIHUX KMBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHUU




1.3 | ®opmupoBanue 2 OdopmiieHre CHHTETUYECKON TEOpUH PackpeiBath copepkaHue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSATUI: TApBUHU3M, MyTall1H,
TEOPHUH IBOIIOLUU Teopust sBooNNU. CoBpeMeHHas MYyTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAs] OMOJIOTHSI. OOBSCHATH NPUUMHBI KpH3UCA
3Ha4YeHUE 3BOIIOIMOHHON TEOPUH JTapBUHU3MA.
B ()OPMUPOBAHUH ECTECTBEHHO- OO60CHOBBIBaTh 3aKOHOMEPHOCTh
HaquOfI KapTHUHBI MHUpPaA. TpaHCCI)OpMaI_II/II/I JlapBUHU3MA
JdemMoHcTpanumn B CUHTETHYECKYIO TEOPHUIO SBOJIOLINU
[Moptpersl: C. C. UeTBEpHUKOB, (CTD).
N. U. llImanerayses, JHx. Xonjei, M3narate ocHOBHBIE TT0JI0keHuss CTD.
I. K. benses. OuenuBath Bkian I'. Jle @pusa,
Tabmmikel 1 cxeMbl: «OCHOBHBIC C. C. YerBepHkosa,
MOJIOKEHUSI CHHTETUYECKOU TEOpUHU N. U. llImansraysena, /1. K. bensiera
SBOJIIOLIUI B (hopmupoBanue CTD.
OuenuBath 3HaueHune CTI
B (hOpMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacos 1o teme 7
2 | Tema « MUKPO3BOIIONUS U €€ pe3yJIbTaThD)

2.1 | Dransl 3 [TonmymAnusa kak 31eMeHTapHas PackpsiBaTh conepxanne TEPMUHOB U
ABOJIFOLIMOHHOTO eauHuLa 3o, CoBpeMEHHbIE MOHSATHIN: MUKPO3BOJIIOLIUS,
mpouecca: METO/Ibl OLICHKHA T'€HETUYECKOTO MaKpO3BOJIIOIHMS, MyTallUH, TTOMYJISIINS,
MUKPOIBOJIIOIUS U Pa3HO00pasusi U CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO3BOJIIOIHS. nomynsiui. Miamenenne reaodonga AJIEMEHTAPHOE BOJIIOIIMOHHOE SIBIICHUE.
[Tomymsiiust — MOMYJISIINKU KaK AJIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIOIHIO KaK
AJeMEHTapHast ABOJIIOLIMOHHOE SIBJIEHHE. 3aKOH ATl TTOSIBJICHUS TTPUCIIOCOOJICHUHN 1

CANHHUIIA 3BOJIIOLNN

ICHETHUYCCKOI'O paBHOBECCHA

BI/II[006p330BaHI/I}I.




JIx. Xapau, B. BaiinGepra.
JdemoHCcTpauumn

Tabsuubl 1 cxeMbl: «MyTauroHHas
WU3MEHYUBOCTHY, «llonmyndaiuonHnas
CTPYKTypa BHIa», «CXema MpOsIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHnasi padota

«BpIsBIIEHNE U3MEHUYHUBOCTH Y 0cO0EH
OJIHOTO BUJA»

XapaxkTepu3oBaTh MOMYJISIIUIO0 KaK
AJIEMEHTAPHYIO €IMHUILY SBOJIIOLNH.
[lepeuncnaTs NpU3HAKU UAECATBHON
MONYJISIITUN U OOBSICHATD YCIIOBUS
BBINOJIHEHUA 3aKOHA XapIu—
Baitn6epra.

[IpuMeHsTh UMEIOIUECs 3HAHUS

JUIsl OOBSICHEHUS! IPUYUH U3MEHUYUBOCTHU
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(haKkTOpbI IBOITIOLIUU

OneMeHTapHbIe (PaKTOPBI (ABMKYLIUE
CHUJIBI) IBOJIIOIIMH. MyTarmoOHHBIN
npornecc. KomObunaTtusHas
U3MEHYUBOCTD. Jpeiid reHos —
CIly4aliHbI€ HEHAPABJIECHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyJsiusix. I¢pdeKT ocHoBaTesl.
Dpgexm bymuvLiouno2o copavluika.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCNEUS.
IIposenenue s¢ppexma opetigha 2ernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpanuu. M3ona0us nomnyisauui:
reorpadudeckas (MpOCTPaHCTBEHHAs),
Ouosiornyeckas (penpoayKTUBHAs).
JdemoHcTpanuu

IMoptpersl: C. C. UeTBEpUKOB,

2. Maiip.

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIUOHHBIE BOJHBI, Tpeiid TeHOB,
MUTpaIU, U30JISIIMS, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoayKTUBHAs)
u3ossius, 2Q ekt ocHoBaTens, 3G EeKT
OYTBIJIOUHOT'O TOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapHbIE
(bakTOphI (ABMKYIITUE CHUIIBI) SBOTIOIUU.
OuenuBatsh Bkiaa C. C. YerBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUCHUSI.

OOBICHATH MPUYUHBI HEHATIPABJICHHOTO
JNEUCTBUSI JJIEMEHTAPHBIX
HBOJTFOIMOHHBIX (PaKTOPOB.

[IprMeHATh UMEIOLIMECS 3HAHUS




TabauIel ¥ cxeMbl: «JIBHKYIIIHE CHITBI
DBOJIIOINNY, «DKOJOrH4YecKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIHS
JIUCTBEHHUIIBI CHOMPCKOHN 1
JIMCTBEHHUIIBI JAyPCKOI»,

«HOHYHHI_II/IOHHLIG BOJIHBI YN CJICHHOCTH
XHUIIHHUKOB U KCPTB»

O JIBIDKYIIUX CUJIaX ABOJIOLUU
1St OOBSICHEHUSI IPUYUH PA3HOOOpa3us
reHo(oH/1a OMyJISIUN OJTHOTO BUA

2.3

EctecTBeHHBIM
oTbop —
HAMPaBJISIOIIUH
(bakTop BOTIOLINU

EcrectBennsIit otbop —
HaIpaBIIIONTUN (HaKTOP IBOTIOLIHH.
@OpMBbI €CTECTBEHHOTO 0TOOpA:
JBIDKYITAN, CTAOUITU3UPYIOIIHH,
pasphIBaOIIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HMKHOBEHUE U
ABOJIIOIUS COITMAJIBHOTO MTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuun

Tabanie! ¥ cxeMbl: «CxemMa IelHCcTBUA
€CTEeCTBEHHOTO 0TOOpay», «DopMbI
O0pBOBI 32 CYIIIECTBOBAHUEY,
«HIyCcTpUANIBHBINA MEJTAHU3MY,
«KuBbI€ MCKOTIAEMBIC)

PackpbiBath copepkanrue TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JIBUKYIIANA 0TOOP, CTAOUITU3UPYIOITUI
0TOOP, pa3phIBAIOIINUNA OTOOP, ITOJIOBOM
oTOOp.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JABUKYIIYIO U HAITPABJISIOUTYIO CHITY
ABOJIIOLINH, €T0 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
0oTOOpa B MOIYJISIITUSAX, PUBOIUTH
MPUMEPHI ACUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEMOCHUTKH TS IEHCTBUS
JBWKYIIEH U cTaOM3upytromen Gopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
oTOO0pa, JeIaTh BEIBOJIBI HA OCHOBE
CpaBHEHHUSI.




[TpuMeHsTh NMEroLMECs 3HAHUS

0 €CTECTBEHHOM 0TOOpE

ISl OOBSICHEHUS ITPOLIECCOB,
MPOUCXOSIINX B MOMYJISALHUSAX BUIOB
OpPraHN3MOB

2.4

[Tprcnoco0IeHHOCTh
OpPraHU3MOB KaK
pe3ynbTar
MUKPO3BOIIOLUH

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak
pE3yIbTaT MUKPOIBOJIIOIIHH.
Bo3HukHOBEHUE MPUCTIOCOOICHUN

y opranu3zmoB. ApomMop(o3bl U
nauoananrtauuy. [Ipumepst
MPUCIIOCOOJICHUIN Y OPTaHU3MOB:
Moposornueckue, Gu3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCUTENBEHOCTD MPUCTIOCOOTCHHOCTH
OpPraHHU3MOB.

JdemoHcTpanuu

TabauIbl U CXEMBL:
«ITokpoBUTENHCTBEHHAS OKpACKa
KUBOTHBIX», « Ipenynpexnaromas
OKpacKa KUBOTHBIX»,
«DU3HOJIOTUUECKHE aIallTallun,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
OobopynoBanme: repOapuu pacTCHU;
KOJUIEKIIMY HACEKOMBIX; Uyuesa MTUIl U
3Bepell C MPUMEPAMHU PA3TUYHBIX
MPUCTIOCOOTICHUI.

PackpbiBaTh coiepxaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPraHu3MOB
(amanrranust), apomopd o3,
WTN0A T TaIHS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdonorudeckue, GprU3n0IOTHICCKHE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBCHUS
MPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTh MpuMeEpsI apoMop(H030B U
WIMOAJaNTallui y paCTCHUU U
KUBOTHBIX.

OOBICHATH poib apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMU HOBBIX CPE/T
oOHuTaHUS.

OOBSICHATB POJTH UTNOATATTAIIHHA

B MPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
JIoKa3pIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U TPUBOIUTD
MIPUMEPHI OTHOCUTEIHHOCTH aJaNTaIuH.




JlabopaTtopHnasi padora
«IIpucnocobieHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1IEJ1ECO00Pa3HOCThY.
JlaGoparopHnasi pabora

«M3yuenne apomop}o30B u
WIMOATANTAlNN Y PACTCHUH U
KUBOTHBIX»

PackppiBaTh 3HAUCHNE ABUKYIIUX CHJT
HBOJIIONNU B (DOPMHUPOBAHUH
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepun n
CTPYKTypa

Bun, ero xpurepuu U CTpyKTypa.
JdemoHcTpauumn

Tabnuub! u cxembl: «Kpurepuu Bugan,
«Bunpl-gBoitHuKN», «CTpyKTypa Buaa
B IIPUPOJAEY.

Oo6opynoBanme: repdapuu pacTeHUM;
KOJUIEKI[MY HACEKOMBIX; Uy4esa NTHIL U
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHnasi paGora

«CpaBHeHUE BUJIOB

10 MOP(}HOJIOTHYECKOMY KPUTEPHUIO»

PackpbiBaTh copiep:kaHrue TEPMUHOB U
TIOHSATHUH: BUJI, KpUTEPUH BHUJIA,

o IMMOP(HU3M, BUIBI-IBOMHUKH, apeall,
AKOJIOTHYECKAsT HUIIA, OIS,
BUJIOBOM KapUOTHUII, KOCMOIIOJIUTHI,
DHACMUKH, TTOABUIBI, IKOTHIIHI.
XapakTepru30BaTh KPUTCPUU BH]IA
(MopdostornyecKmii, reHeTUUECKUH,
OMOXUMHUYECKUM, TeOrpaPpuUecKui,
AKOJIOTHYCCKUN, ONOXMMHUYCCKHM ).
OOBACHATH HEOOXOAUMOCTD
MCITIOJIb30BAHUS BCEH COBOKYITHOCTHU
KPUTEPHUEB JIJIsl OTIPEACIICHUS BUI0BOM
MPUHAIIICKHOCTH OpPraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHBHUIOBBIC TPYIIITHPOBKH.
OOBSICHATH MPUYUHBI CYIICCTBOBAHUS
MOHO- ¥ TIOJTUTUTTUYCCKUX BUIOB.
CpaBHUBATH BUJBI 110
MOP(}OIOrHUECKOMY KPUTEPHUIO




2.6

BunoobOpaszoBanue Kak
pe3yibTaT
MHUKPO3BOJTFOIUH.
CBs3b
MUKPOAIBOJTIOIUH U
SIIUIEMHAOIOTUU

BunoobpaszoBanue kak pe3yabTaT
MUKPOIBOJIIOIMH. 30sius —
KJIF0ueBOM (hakTOp BUI000pa30BAHMSL.
[Tytu 1 cnoco6b1 BuI000Opa30BaHUS:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUTIIIONTU3AIHS,
rubpuauzanus). JmuTensHOCTh
ABOJTIOIMOHHBIX TIPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponsb aBosoniionHoM 61oI0TUN

B pa3pabOTKe HAyUYHBIX METOJO0B
COXpaHeHUs1 OMopa3HO0Opa3usl.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Tapa3uToOB M UX X03s51eB. MEeXaHU3MBI
(bopMHUpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Hel.

JdemoHcTpanuu

Tabmauibl u cxembl: «CriocoObl
BUI000pazoBaHus», «I eorpaduueckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JTaHJIBIIIEHY, « DKOJIOrHYeCKOe
BUJ1I000pa30BaHKE BUIOB CUHUIDY,
«ITomummoun el pactenuiny, «KamyctHo-
peAeUHbIN THOPUIY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUM: BUA000pa30BaHUE, U3OJIAIHSA,
KODBOJIIOITH.

XapakTepru30BaTh BUI000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIIUH.
OOBSACHITH POJIb U3OJIALINT

B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepru30BaTh Pa3IUIHBIC CTIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
BUJIOB, 00Pa30BaBUINXCS PA3TUYHBIMU
criocobamu.

[IpumeHnsaTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JIJIs1 OO BSICHEHUS
MPUYUH MHOTO0Opa3usi BUOB.
OOBsICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKAM




Oo6opynoBanme: repdapun pacTeHU
OJIM3KUX BUJIOB, 00Pa30BaBIINXCSI
Pa3IMYHBIMH CIIOCOOAMHM

HToro 4yacoB o Teme 17
3 Tema « Makpo3BoJIIOLMS U €€ Pe3yJbTaThI»
3.1 | Makpo3BOJIFOLIHSI. 2 MeToabl U3y4eHUsI MAKPOIBOIIOIUH. PackpbiBath copepxanue TEPMUHOB U
[TaneoHToONIOrMYECKHE [TaneoHTONOrNYECKHE METOABI MOHATUI: MAaKPOABOJIIOLIUS
METOJbI U3YUCHUS n3ydeHus sBomonnd. [lepexonneie (punorenes), nepexoansie HGopmsl,
HBOJIFOLIUHU (opMbI U (PUITOTEHETUUECKUE PSI/IBI (bunoreHeTHYECKue PSIbl,
OpraHU3MOB. MaJICOHTOJIOT U
JdemoHcTpanuu XapakTepu30BaTh MAKPOIBOJIOIHUIO KaK
TabJauIbl U CXEMBI: HaJBHUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUN P JIOMIAANY, KPYITHBIX TAKCOHOMUYECKUX €IHHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBSACHATH 3HAUCHUE
smepb», «Creronedanby, MAJICOHTOJIOTMYECKUX MUCCIIEIOBAHUNA
«Punnopute, «CemeHHbIE JUTSI TIOJTy4YeHUs (PAKTOB DBOJIIOIIMH
NanoOpPOTHUKW. OpraHU3MOB.
Oo6opynoBanme: KOJUIEKIINH, [IpuBOANTH pUMEPHI OPTraHU3MOB,
repOapuu, MyJsDKH UCKOTTAeMbIX OTHOCSAIIUXCS K IEPEXOTHBIM (hopMaM.
OCTATKOB OPraHU3MOB Ha3wiBaTh rpynmsl OpraHu3MoB,
TSl KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTUYECKUE PSIbL.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIUU U MUKPO3BOIIOLUN
3.2 | buoreorpaduueckue 2 buoreorpaduueckue Mmeroabl u3ydenus | PackpbiBaTh cojepkaHue TEpPMUHOB U
METO/Ibl U3yYEHUS sBomonnu. CpaBHeHHE (DIOPHI U HNOHSTUI: Ororeorpadusi, SHAEMUKH,
HBOJTIOIIUU (dayHbl MaTEPUKOB U OCTPOBOB. PEJHKTHI.




buoreorpaduueckue odbmactu 3emiu.
Buapl-sHIEMUKH U PETUKTBHL.
JdeMoHcTpanuu

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/lpei( KOHTUHEHTOBY, «PETUKTHI.
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO6O0CHOBBIBATh 3HAYEHUE
ouoreorpaduu 11l U3y4YESHHS
HBOJIIOLINY OPTaHU3MOB.

[Tepeuncnars Ouoreorpaduyeckue
o0nacTu 3eMiii U OOBSACHATH PUUUHBI
UX BBIICTICHUSI.

CpaBHuBath Qiiopy u payHy MaTEPUKOB
U OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux o0JaCTe.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBSICHATH MPUYUHBI COXPAHEHUS
BUJIOB DHIEMHUKOB U (GKHUBBIX
MCKOIIaeMBbIX»

3.3

DMOpHOIOTUYECKHUE U
CpaBHUTEIIHHO-
MopdoornuecKue
METOJTbI U3YICHHSI
HBOJTIOLIHH

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOp(}OJIOrHYeCKHUe METOIbI U3YUCHHUS
ABOJIIOLMH. | 'eHETHUECKHE MEXAHU3MBI
SBOJIIOLIMYA OHTOT€HE3a U NOSABIICHUS
3BOJIFOLIMOHHBIX HOBLIECTB.
['omostornuHbIe U AaHAIIOTUYHBIE
oprassl. PyauMeHTapHbIe Oprassl U
aTaBu3Mbl. MOJIEKyJISIpHO-
reHeTUYeCKre, ONOXUMUYECKUE U
MaTeMaTU4ECKUE METOIbl U3YUYCHUS
ABOJIIOLMH. | OMOJIOTHYHBIE TEHBI.
CoBpeMeHHBIE METO/IBI TOCTPOEHUS
(pUIOreHeTHYECKUX IEPEBHEB.

PackpeiBaTh copepKaHle TEPMUHOB U
MOHSTUI: IMOpUOIOTHs, MOopdoIorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTAHBI,
PYJUMEHTBI, aTaBU3MbI, OMOXUMUYECKAs
TOMOJIOTHSI.

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CpaBHUTEIBHO-MOP(}OIOTHYECKHE,
MOJICKYJISIPHO-TEHETHUECKHE,
OMOXMMHUYECKHE, MaTeMaTHUECKHe
METO/IbI U3YUCHHS IBOJIOIUH.
OOBICHATH 3HaYEHUE SMOPHUOJIOTHUH,
CPaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HEeTUKHU, OMOXUMUH,




XPpOMOCOMHBIE MYTAIUU U 3BOJIOLUS
TE€HOMOB.

JdeMoHcTpanuu

[Moptpersl: K. M. bap,

A. O. Kosanesckuii, ®. Mromep,

9. I'ekkens.

Tabauipl 1 cxembl: «HadanbpHbIe
CTaJuH SMOPUOHAIILHOTO Pa3BUTHS
MIO3BOHOYHBIX JKUBOTHBIX),
«I"OMOJIOTUYHBIE U aHATIOTUYHbIC
oprasb», «PyAUMEHTB», « ATaBU3MBbD»,
«XpoMOCOMHBIE HAOOPHI YEIOBEKA U
IMMITIaH3E».

O0opyaoBanme: KOJUICKIINH,
repbapuu, MyJIsKM TOMOJIOTHYHBIX,
AQHAJIOTMYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHKH JIJIsI U3YUCHUS
HBOJIIOIIUU OPTaHU3MOB.

Ouenusats Bkiaza A. O. KoBasieBckoro
B Pa3BUTHUE HBOJIIOIIMOHHOTO YUCHHUS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOIIMM OHTOTE€HE3a U MOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOAUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y Pa3IUYHBIX
OpPraHU3MOB U OOBSICHITH MPUUUHBI UX
MOSIBJICHUSL.

[IpuBOAUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTAHOB.

CpaBHUBATH CTPOEHUE OPTaHOB

Yy OpPraHu3MOB Pa3HbIX
CUCTEMATUYECKHUX TPYIIIIL.

[IpuBoAUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOU TOMOJIOTHH.

OnenuBarth 3HaUCHUE OMOMH(DOPMATHKU
IUISL U3YYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLINU

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIUU

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIA)
IBONIOIUH. [Ipuryun cmenvl yHKyuLlL.
HeoGpaTuMocTh 3BOJTIOIHUH.
AnanTyuBHas paavaiuys.
HepaBHOMEpHOCTH TEMITOB 3BOJTIOIIHH.
JdeMoHcTpanuu

PackpsiBaTh copiepikaHue TEPMUHOB U
MOHSATUI: cMeHa (DYHKIIMA OPTaHOB,
HEOOPATUMOCTh DBOJIIOIIMH, aJalITUBHAS
paauanys, HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINY, YEPEIOBAHKE TTIABHBIX
HaIlpaBJICHUI 3BOJIOLIUH.




Tabauusl 1 cxembl: «I 1aBHBIE
HaIlpaBJICHUS dBOIOLIUNY, «O01IIHe
3aKOHOMEPHOCTHU 3BOJIFOLIHIY

AHanum3upoBaTh NPUYUHBI YEPEIOBAHUS
IJIAaBHBIX HAIPABICHUN 3BOJIOLNH.
[IpuBOANTH MPUMEPHI IPOUCXOKIACHUS
OpPTraHU3MOB OT
HECIEHNAIU3UPOBAHHBIX IIPEIKOB U UX
IIPOTPECCUPYIOLIEH CIIEHUATINU3ALINH.
OOBICHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB HBOJIIOLUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paguanyuy y OpraHu3MoOB.

OOBACHATD TPUUUHBI HEOOPATUMOCTH
HBOJIIOLINU

Htoro yacoB mo Teme 9
4 | Tema «IIpoucxo:xkaeHue u pa3BuTue ;KM3HU HA 3emMiie»
4.1 | T'unore3bl 2 Hay4Hble rUunoTes3sl MpOUCX0XKICHUS PackpbIBaTh conepxanue TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHe3 u
nancnepmus. Jlonaydnsie
NPEACTABIICHUS O 3aPOKACHUU KUZHU
(kpeanonusm). ['unoresa
MIOCTOSTHHOT'O CaMO3apOKJICHUS KU3HU
U €€ onpoBepkenue onbiramu O. Penu,
JI. Cnasnanuanw, JI. [Tactepa.
[IpoucxoxaeHue KU3HU U
acTpOOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsbi: @. Penu, JI. Cnannanuanu,

JI. ITacrep.

MOHATHUM: KpEallMOHU3M, BUTAJIU3M,
MaHcrnepMusi, abuoreHes.

N3naraTe Hay4HbIEC TUIIOTE3bI U TEOPUHU
MPOMCXOXKICHUS KU3HU Ha 3eMII€.
OnuenmBath Bkiajg @. Pequ,

JI. Cnannanuanu, JI. [TacTepa

B (hpopMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOKICHUE KU3HU Ha 3eMJIe.
ITepeuncasaTh cTaguy pa3BUTHS KU3HU
Ha 3emJie, COrJIaCHO TEOpUH OMOT033a




Tabauup! 1 cxeMbl: «CxeMa oIbITa
@. Penn», «Cxema onbita JI. [Tactepa
10 U3YUYCHUIO CaMO3apOKICHUS
YKU3HIDY

4.2

OCHOBHBIE ATaIbI
HCOpFaHI/I‘{CCKOﬁ
9BOJIIOIMH

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBotonuu. [1nanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckas dDBOJIIOIHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbiT C. Muiepa
u I'. FOpu. O6pa3zoBanue noauMepon
n3 MmoHoMepoB. KoanepBarnas
runoteza A.. OnapuHa, runoresa
nepBuyHoro 0ynsoHa /xx. Xomnzaeiina,
renernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpanuun

[Toptpetsi: C. Munnep, I'. FOpu,

A. N. Onapun, Jx. XonjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munepa, I'. FOpu», «Otansl
HEOPraHUYECKOM IBOTIOLIUN.

PackpwiBath copepkaHue TEPMUHOB U
MOHSATUM: T€0JIOTUYECKask SBOJIOLIUS,
XUMHUYECKasi BOJTIOIMS, AOMOTEHHBIH
CUHTE3, IEpBUYHas aTMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBI,
MPOOMOHTBHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOU IBOIIOLUU.

HaszpiBaTh XMMHUECKHI COCTAB
nepBUYHOM atMochepsl 3emiu.
OuenuBath Bknaa C. Muepa,

I'. FOpu, T. Yeka, Y. ['unbepra

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MIPOUCXOXKICHUE KU3HU Ha 3emIie.
OnuceIBaTh yCIOBUS, HEOOXOAUMbBIC
JU1s1 aOMOT@HHOT'0 CUHTE3a
OPTaHUYECKUX COCIMHECHUN.
[IpuBOIUTH IPUMEPHI MOJIEKYII,

Yy KOTOPBIX BO3HUKJIIU MTPOIIECCHI
T€HETUYECKOr0 KOMUPOBAHUS U
(dhepMeHTaTUBHASI AKTUBHOCT.
OO00CHOBBIBATh HEBO3MOKHOCTh




BupryanbHas 1abopaTopHasi padora
«MogenupoBanue onbITOB Muiepa—
FOpu no n3ydeHnto abuoreHHoro
CUHTE3a OPraHUYECKUX COCIUHEHUN

B TIEPBUYHON aTMOChepe»

MTOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Ucropus 3emin u Hctopust 3emiin 1 METOIbI €€ PackpsiBaTh conepxanne TEPMUHOB U
METOJIbI €€ N3YUCHUS n3yueHus. Mckomaembie OpraHuYecKue | MOHSATU: T€OXPOHOJIOTUSI
ocTaTku. ['eoxpoHonorus u €€ MeToapl. | (OTHOCHUTEINIbHASI, a0COIIOTHAS),
OtHocuTenbHas U a0COJIIOTHAS OKaMEHEJIOCTH, METOIbI
IE€OXPOHOIOrusA. I'€0XpOHOJIOTHYECKast | TEOXPOHOJIOTHH, TEOXPOHOIOTHIECKAs
IIKaJIa: 0HBI, PbI, TIEPUOJIbI, FTTOXH. IIKAJIa: 30HBI, 3Pbl, IEPUOJIBI, STTOXH.
JemoHCcTpanumn XapakTepu3oBaTh METObI U3YUCHUS
TabauIbl ¥ CXEMBI: HUCTOPUU 3EMIIH.
«I"eoxpoHoNOrnYecKast IKana. [lepeuncnsars pa3aens
O0opynoBaHue: KOJJIEKIUN F€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKAMEHEJIOCTEM, MOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIAEMbIX
HCKOMAEMBbIX; MYJISKA OPTaHUUECKUX OCTaTKOB JIJIsl U3yUCHHS] UCTOPUHU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS JKU3HU HA 3eMJIe.
JlabopaTopHnasi padota OOBICHATH XapaKTep pacipeneneHus
«/3yyeHure u onrucaHrue NCKOMaeMbIX MCKOMIAaEMbIX OCTATKOB B 3€MHOMU KOpE.
OCTAaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEJIbHON IT'€0XPOHOIOTUHI
4.4 | HayanbHbIC dTArbI HauanbHble Tarbl opraHuyecKoi PackpsiBaTh copiepikaHue TEPMUHOB U

OpPraHUYECKOMN
ABOJIIOLIUU

sBositonnu. [losiBnenue u 3BorOIuUs
MIEPBBIX KJIETOK. JBOJIIOLUS
MeTaboian3Ma. BosHUKHOBEHME MEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

ITOHATHN: «ITOCIEAHUN YHUBEPCAIbHBIN
oO1Iui Ipe10K», OJTHOKIJIETOUYHbIE
OpPTaHU3MBbI, IPOKAPHUOTHI, YKapPUOTBHI,
CUMOUOTeHE3.




OHMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emuie coobiecTB. CTpOMATOIUTHI.
[TpokapHroOThI ¥ 3YKapUOTHI.
[Ipoucxoxaenue 3yKapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IPOUCXOXK]IEHUE BUPYCOB.
JdemoHcTpanuu

Ta6auie! u cxeMbl: «HavanbHbIe 3TAMbI
OpraHuY€eCcKoi 3BOMIOIUNY, «CxeMa
00pa3oBaHUsl 3YKApUOT MMYTEM
cumoOuorenesa», «CTpoeHue BUpyca»

XapakTepu3oBaTh HaYaIbHBIC TATIbI
OpraHUYeCKOU PBOJIIOIIHH.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MEPBBIX OJHOKJIECTOYHBIX OPTaHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIO’KEHUS M TOKA3aTeIbCTBA THITOTE3bI
cUMOUOTeHE3a.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUH U TJIACTHUI, UX
MIPOUCXOKICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUCHUU
BO3HMKHOBEHUS ()OTOCHUHTE3A,
dbopMupoBaHUS sApa AT NaTbHEHIIEro
Pa3BUTHS JKU3HU HA 3eMIIE.
XapakTepu30BaTh TMIIOTE3bI
MPOUCXOXKICHUST BUPYCOB

4.5

DBOIOIUA SYKAPUOT

[Iponcxox1eHrne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUNE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanuu

IToptper: 1. 1. MeuHuKOB.

Ta6auiel u cxeMbl: «HavanbHbIE 3TAIbI
OpraHUYEeCKOM 3BONMOLINNY, «CHucTema
YKUBOW MPUPOIBD»

PackpwiBaTh coepkaHre TEPMUHOB U
MOHSTHI: TPOKAPHUOTHI, SYKAPHOTBI,
MHOTOKJICTOYHOCTb, CITCIIAATH3ALHSI
KJICTOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHHUE
MHOTOKJICTOYHBIX OPraHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
DYKApUOTHUCCKHUX U TIPOKAPHOTHICCKUX
OpPTaHU3MOB.

Ha3piBath 0OcHOBHBIE apoMOp(}HO3bI




DYKapUOT U OLICHUBATh UX 3HAYECHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OcHOBHBIE dTambI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
HBOJTIOIUU pactenuii. OCHOBHbBIE apOMOP(HO3bI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
PaCTUTEIBHOIO MUPA pacTeHui. BbIxoj pacTeHuil Ha Cylly. | MXH, TalIOPOTHUKOOOpa3HbIEe, CEMEHHBIE

[TosiBNEeHNE CIIOPOBBIX PACTEHUM U MariOpOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHUE UMU cylid. CeMeHHbIe MTOKPBITOCEMEHHBIE, O€CI0oI0e
pactenus. [IpoucxoxieHne IBETKOBBIX | MOKOJIEHUE (CIOPO(UT), TOJIOBOE
pacTeHU. nokoJjieHue (ramerour).
JleMoHCTpanun [lepeunciiATh OCHOBHBIE 3TAIIbI
Tabnuibl u cxembl: «KApoMOPGO3bI ABOJIFOLIMU PACTUTEILHOIO MHUPA.
pactenuity, «PUHHOGUTH, Ha3biBaTh OCHOBHBIE apOMOP(O3BI
«OIHOKIETOYHBIE BOJOPOCIINY, PACTEHHI U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIN, HBOJIFOLIMOHHOE 3HAYEHHUE.
«Mxny, «IlanmopoTHUKNY, CpaBHUBaTh 0COOCHHOCTH CTPOECHUS
«l"onocemenHnble pacTeHus», «Opranbl | paCTEHUN Pa3HbBIX OTACIIOB
LIBETKOBBIX PACTCHUI.
Oo6opynoBanue: repbapuu pacTeHUn
Pa3JIMYHbBIX OTJIEIIOB.
IIpakTnueckas padora
«M3yueHne 0cOOEHHOCTEHN CTPOEHUS
PACTEHUH PA3HBIX OTJICIIOBY

4.7 | OcHOBHBIE 3TaIbI OCHOBHBIE 3TaIlbl 3BOJIIOLIMU PackpbiBaTh cofiep:kaHue TEPMUHOB U

HBOJIIOLIUH )KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apoMop(}o3bI KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUIIOB.

MOHSTUI: IPOCTEUIINE, TIIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 36MHOBOHBIE,
MIPECMBIKAOIINAECS, IITULLBI,




[TepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOLIMS IO3BOHOYHBIX.
[Ipoucxoxnenue ampuodHii u
pentunui. [Ipoucxoxaenne
MJICKOMUTAOMKX U Tyl [IpunHimn
KIIroueBoro apomopdoza. OcBoeHwme
0eCI03BOHOYHBIMH M T0O3BOHOYHBIMHU
KUBOTHBIMHU CYIIIH.

JdemoHcTpanuu

Tabuuibl 1 cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «KApoMop(o3bl
XKUBOTHBIX», «[Ipocreitmue,
«KumreunononoctHsiey, «llnockue
yepBu», «YsieHUCTOHOTHEY, «PBIOBIY,
«3eMHOBOJIHEICY,
«ITpecmbikaromuecs», « [ ITuubn,
«MIEeKOUTAIOIIHEY.
Oo6opynoBanue: KOJUICKIIUN
HAaCEKOMBIX; BJIAKHBIC MpenapaThbl

KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUIEKL[UU UTJIOKOKHX; CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX; Uyyesa MTHUIL
Y 3BEPEU.

IIpakTnueckas padora

«M3ydenne 0coOEHHOCTEN CTPOCHUS
ITO3BOHOYHBIX JKUBOTHBIX)

MJIEKOIUTAIOIINE, SKTOAEPMA,
HHTOJIEpPMA, ME30JIEPMA, IBYCTOPOHHSIS
CUMMETpPHUS, TETUNIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE ATAIbI
HBOJIIOLIMU KUBOTHOTO MHpA.
Ha3zbiBaTh OCHOBHBIE ITpeaanTaINH,
CIIOCOOCTBOBABIITUE BHIXO/TY JKUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOM CUCTEMBI JIJIs1 IPUCTIOCOOIEHUS
KUBOTHBIX K YCIOBUSAM OKPYXKArOIIeH
Cpeabl.

OOBACHATH MPUINHBI SBOTIOIIIOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUI], MJICKOTTUTAIOIIINX




4.8

Pa3Butue xxn3au
Ha 3emiie

PazBuTHe xu3HU Ha 3eMIie 1O 3paM U
IepUOJaM: apXxeu, MPOTEPO30H,
aje030M, Me3030i, KaiitHo30H. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJIOrn4ecKux npoueccos. [losBnenune
Y PACBET XapaKTEPHbBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciaoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
JKOJIOTUYECKNE KPU3UCHI IPOLUIOTO.
[IpyuuHbI U CIAEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKUN KPU3HUC, €TO
ocobenHocTH. [Ipobiema coxpaneHus
O0nopazHooOpasus Ha 3eMIie.
JemoHcTpauumn

Tabuuubl u cxembl: «Pa3Butre KU3HU
B ApXEUCKOU 3pe», «PazBurtue xu3HU
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKM3HU B MAJICO30MCKOU 3pEY,
«Pa3BuTHE KU3HU B ME3030KMCKOU IPEN,
«Pa3BuUTHE KU3HU B KANHO30MCKOM
ape»

PackpeiBaTh conep:xkaHue TEPMUHOB U
MIOHSATUM: apXel, apxeOaKTepuH,
IUaHOOAKTEPUH, TPOTEPO3OH,
najgeo3om, KeMOpHii, OpJOBUK, CHITYD,
JIeBOH, KapOoH, nepmb, [Tanres, Tertuc,
TPUIOOUTHI, pUHUODUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOMHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
O€JIEMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, MaJICOT'eH, HEOT'€H,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBanMBaTh 3aBUCUMOCTD MEXK]TY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIIMMATa U MPOLeCCaMu
B JKMBOM TIPUPO/IE.

OOBSICHATH TPUYHUHBI PACIIBETA
CHUCTEMATHYECKUX IPYII OPTaHU3MOB
B PA3JIMYHBIE 3PbI U IEPUOJBI.
AHanM3upoBaTh NPUYUHBI U CJICICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3spiBaTh 0cHOBHBIE apoMOp(}HO3bI
pPacTeHUN U )KUBOTHBIX.




[TpuBOIUTE IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHaIM3upoBaTh MMyTH PEIICHUS
poOJIEMBI COXPaHEHUS
O6uropazHoobOpasus Ha 3emiie

4.9

CoBpeMeHHas cucrteMa
OpPTraHUYECKOTO MHPA

CoBpeMeHHas cucTeMa OPraHUYECKOro
mupa. [IpuHuuns! knaccudukanum
opranu3MoB. OCHOBHBIE

CUCTCMAaTUYICCKHUC I'PYIIIILI OPraHn3MOB.

JdemoHcTpanuu
Tabsuubl u cxembl: «CoBpeMeHHas
CHUCTEMA OPraHUYECKOro MUPA»

PackppiBath copepxanne TEPMUHOB U
MOHATHUH: OAKTEPUH, ApXEH, BHICIIINC
pacTeHus, 3eNEHBIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBHUTHBIC, TTATOPOTHUKOBHTHEIE,
XBOIIIEBUIHbBIE, TUIAYHOBUIHBIE,
TOJIOCEMEHHBIC, TTOKPBITOCEMEHHEIE,
MPOTUCTHI, KUIIICYHOTIOJIOCTHBIE,
MJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPJAOBbIE,
rpUOBI, TUITAWHUKA, BUPYCHI.
XapaKkTepru30BaTh COBPEMECHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHYCCKUE
IPyNIB OPTaHU3MOB.

OOBSACHITH NPUHITUIIBI KTaCCU(DUKALTUU
OpTaHU3MOB.

[TepeuncrisiTh OCHOBHBIC TIPU3HAKH
MPOKApHOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPAaCHBIX U OYPBIX BOAOPOCIEH.




[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKUX IPYIIIT
OpraHU3MOB

HToro 4yacoB o Teme 18
5 Tema «IIpoucxoxkaeHue 4eJI10BEKa — AHTPOIOT eHE3)
5.1 | AaTpomnonorust — 1 Paznensl 1 3a1a4n aHTPONOJIOTHH. PackpsiBaTh cojiepKaHUE TEPMUHOB U
HayKa O YeJIOBEKE MeToabl aHTPOIOJIOTHH. MOHSATUM: aHTPOIOJIOTUsA, MOP(OJIOTHS,
JemoHCcTpanumn aHTPOIIOTE€HE3, AHTPOIIOMETPHS,
Tabnauib! u cxembl: «MeToIbl PEKOHCTPYKIIHS, apXE0JIOT s,
AHTPOTOJIOTUI. sTHOrpadus.
OoopynoBanue: MymsKu HaspiBaTh pasneinsl u 3aqauu
OKaMEHEJIOCTEM, TPEAMETOB AHTPOIOJIOTHH.
MaTepUualibHON KYJIbTYpPbl TPEAKOB XapakTepu3oBaTh METO/IbI
yesoBeka; (hoTorpaduu HaXo0J0K AHTPOTOJIOTUHU U CPABHUBATH UX MEXKITY
UCKOIA€MbIX OCTaTKOB YEJIOBEKA co0oil.
Brisiensath BOIpoCkl 3BOTIOLUH
YeJI0BEKa, UCCIIEyEMbIE PU TOMOITA
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBieHuUE NMPEICTaBICHUIN PackpsiBaTh conepxanne TEPMUHOB U
NpeACTaBICHUN 0 MPOUCXOXKJACHUU YEIOBEKA. MOHSATUI: aHTPOIIOTE€HHAs TEOPHS,
0 IPOUCXOKIACHUU Penuruosnsie Bo33peHuUs. TpynoBas Teopusi, HOmMOo sapiens.
YyeJoBeKa CoBpeMeHHbIE HayYHbIC TEOPUH. OuenuBath Bkiag Y. Jlapsuna

JdemoHcTpanuu

[Hoptper: Y. /JapBuH.
Ta0au1ie! U cXeMbl: «MeTOIbI

AHTPOIIOJIOTHU .

B Pa3BUTHUE NIPEACTABICHUN

O IIPOUCXOXKICHUHU YEIIOBEKA.
AprymMEHTHPOBAHHO KPUTHUKOBATH
PEIIUTUO3HbIE IPEACTABIICHUS




ObopynoBanme: MymsKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTePUAITBHON KYJIbTYPhI MPEIKOB
YyesIoBeKa; pernpoaykiuu (potorpadun)
KapTUH ¢ MU(DOTOTHICCKUMHU U
OMOJIEHCKUMU CIOKETaMU
IIPOUCXOXKICHUS YeIIOBEKa

0 IIPOUCXOXKICHUH YEIIOBEKA C TIO3ULIUU
€CTECTBCHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHbIE TEOPUU
ITPOMCXOKICHHSI YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0ncTBO YenoBeKa € ) KUBOTHBIMMU.
CucremaTrnyecKoe MoJ0KEHNE
yenoBeka. CBUIETENbCTBA CXOACTBA
YeJI0BeKa C )KUBOTHBIMMU:
CpaBHUTEIHHO-MOP(OJIIOTHUECKHE,
AMOpHOIOTHYeCcKue, (PU3U0JI0ro-
OMOXHMMHYECKHE, TOBEJICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JdemoHcTpanuu

Tabauipl ¥ cxeMbl: «['010BHON MO3T
YesoBekay, «YeroBekooOpa3Hbie
00e3bsiHbIY, «CKelleT 4eIoBeKa 1
CKEeJIET IUMIaH3e», «PyTUMEHThI 1
aTaBU3MBbI».

Oo0opynoBaHme: CKENET YEIIOBEKA;
MOJIENIb Ueperia YeaoBeKa U yepena

PackppiBath copepxanne TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI Y U€JIOBEKa,
MPSIMOXOXKICHHUE, BTOPasi CHTHAIbHAs
cUcTeMa.

OmnpenensiTh CUCTEMATUYECKOE
MOJIO’KEHUE YeI0BEeKa B OPTaHUYECKOM
MUpE.

BBISBISATE UepTHI CXOJICTBA M PA3THYINS
YeJIOBEeKa U )KUBOTHBIX.
XapakTepus30oBaTh CBUJETEIHCTBA
CXOJ/ICTBA YEJIOBEKA U YKUBOTHBIX
(cpaBHUTENHEHO-MOP(OIOTUUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB 1
PYJIMMEHTOB Y Y€JIOBEKA.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOpMHUPOBABIIIHECS B CBSI3U

C IPEBECHBIM 00PA30M KHU3HU MPEIKOB




MMUMIIAH3C, MOJCJIb KUCTHU YCJIOBCKA U
KHUCTH IINMIIaH3C.

JlaGoparophasi paGora
«M3yueHnune 0cOOEHHOCTEHN CTPOSHUS

CKCJICTA YCIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM)

U TIPSIMOXO0KJIEHUEM.

BbIBIATH IPUUMHBI 0OCOOCHHOCTEN
CTPOEHHMS Yeperna YesIoBeKa

110 CPABHEHUIO C YEJIIOBEKOOOPA3HBIMHU
00€e3bsIHaMU.

CpaBHUBATH OPYIUIHYIO IEATEIBHOCTh
YeJIOBEKA U )KMBOTHBIX.
CpaBHUBaTH OCOOEHHOCTH BhICIIEH
HEPBHOU JEATEIBHOCTH YEI0BEKA U
KUBOTHBIX

5.4 | IBmKymIue CUIIbI JIBrxymre cuisbl ((hakTopsbl) PackpeiBath conepkaHue TEPMUHOB U
(pakropsl) aHTPOIIOreHe3a: OMOJIOTUYECKHE, MOHSTUHN: HACJIEICTBCHHAs
aHTpOIIOTeHE3a conaibHble. COOTHOLIEHUE U3MEHYHUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTUYECKHUX U COIIMATBHBIX OpyAUTHAS JeATEeIbHOCTD, TPYTIIIOBOE
(aKTOpOB B aHTPOIIOTCHESE. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JdemoHcTpanuu XapakTepu30BaTh JBUKYIINE CUIIBI
Tabnuiibl v cxembl: «JIBHXKyIHMe CUJIbl | aHTPOIMOTEeHE3a: OMOJOTUYECKUE U
AHTPOIIOT€HE3a. COLIMAJIbHbIE
OobopynoBanme: MyJISKU PEIMETOB
MaTepHAITBHON KYJIbTYPhI IPEIKOB
YelioBeKa

5.5 | OcHOBHBIE CTAIUH OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsIBaTh conepxanne TEPMUHOB U

aHTPOIIOreHE3a

Pannue yenoBekooOpa3Hbie 00€3bsHBI
(IpOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
o01Ire MPEeaKH 4eJI0BEeKOOOPa3HBIX
00e3bsIH U JIt0/IeH. ABCTPATOMUTEKU —
JNBYHOTHME NMPEIKH JIIoAeH. YenoBek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenoek reiaennoeprekuii, YenoBek
HEAHJAEPTAIbCKNN, KDOMaHbOHELL,
JICHHUCOBCKHUM 4eI0BeK, YeaoBek




yMEJIbI{, TIEPBbIE U3TOTOBJICHUS
opyauu Tpyna. Yenoek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mrozieit 3a mpenensl Appuku. Yenosek
refeIb0epreKuii — OOIIMM MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YyeJIoBEKa pa3zyMHOTo0. UelloBek
HEaHJEPTATbCKAN KaK BUJ JIFOJEH
XO0JIOOHOTO KiIuMmarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTHMHEHTOB 3a IpejiesiaMu AQpukH.
ITaneoreneTrka 1 majeoreHOMHMKA.
JemoHcTpauumn

[loptpetst: JI. JIuku, A. S. Porunckuit,
M. M. I'epacumos.

TabauIbl ¥ CXEMBI: « DBOJIIOIIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONUTEK,
«Yenosek ymenslity, «HenoBek
MPAMOXOAAIINNY, «JIeHUCOBCKHM
yenoBek», «Heanaepranbuby,
«KpomanboH1IBIY, «IIpenku yenoBekay.
Oo0opyaoBanme: MOJIeNId TOpPCa
MPEJIKOB YEJIOBEKA; MYJISKU IPEAMETOB
MaTepUaIbHOU KYJbTYpPbI TPEIKOB
YyeJloBeKa

pPa3yMHbI COBPEMEHHOTO THIIA,
MaJICOrC€HETUKA.

XapakTepu30BaTh OCHOBHBIE CTAAUU
AHTPOIIOTEHE3A.

BBISBISITE MPOTrpECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TMPEAKOB YEJIOBEKA
HAa Pa3HBIX CTAIUSAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 KU3HU U OpYIUsl TpyJa.
CpaBHUBATH NMPEICTABUTENEH OCHOBHBIX
CTaJIul aHTPOIIOTEHE3a




5.6

DBOIIONUAA
COBPEMEHHOTO
4eJI0BEKA

DBOJIIOLHS COBPEMEHHOTI'O YEJIOBEKA.
EctecTBeHHBIN 0TOOP B MOIMYJIALUAX
yenoBeka. MyTallMOHHBIN ITPOLIECC U
nosumopusm. [lonynsuuonHsle
BOJIHBI, peii() TeHOB, MUTpaIus U
«3(hdexT ocHOBATENSN B MOMYJIALHIX
COBPEMEHHOI0 YEJIOBEKA.
JdemoHcTpanuu

TaOauiibl ¥ cxembl: «ITarbl 3BOTIOLUH
YEJIOBEKa»

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATHUM: MYTallMOHHBIN ITPOIIECC,
oJIMMOP(GU3M, TTOMYJISITHOHHBIE
BOJIHBI, Apeii] reHoB, MUTpalus,
«@(pdext ocHOBATEIIS.
XapakTepu30BaTh POJIb ECTECTBEHHOIO
0TOOpa B MOMYJIAIHSIX COBPEMEHHOTO
YeJI0BEKA.

OneHuBaTh poJib MyTAITAOHHOTO
nporiecca, NOnyJSIIMOHHBIX BOJIH,
npeiida reHoB, Murpanu, «3pdexra
OCHOBATEJISD» B OBOJIIOLIUU TOMYJIALINI
COBPEMEHHOI0 YEJIOBEKa.

[IpuBoauTh MpUMEPHI PaKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYJISITUOHHBIC
BOJIHBI B BOJIFOLIMA COBPEMEHHOTO
YyeJoBeKa

5.7

Yenoseueckne pachl.
MexaucunurninHapHbIe
METOJIbl aHTPOIIOJIOTUH

Yenoseueckue packl. [lonsarue o pace.
bosnpne pacel: eBponeongHas
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(9KBaTOpHUAIbHAS ), MOHTOJIOUTHAS
(azmaTcko-amMepuKaHcKas). Bpems u
yTH paccesIeHus YesloBeKa 1o
ia”eTe. EAMHCTBO YelloBeUecKuX pac.
Hay4dHast HecoCTOSITENIbHOCTD pacu3Ma.
[TprcnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCIOBHSAM OKPYKAIOLIEH

PackpsiBaTh conepxanne TEPMUHOB U
MIOHSATHI: paca, paCOreHes3, pacu3M,
COLUAIIBHBIN JaPBUHU3M.
XapakTepru3oBaTh MPU3HAKU OOJIBITUX
pac 4eJaoBeKa: EBPONICOUIHON
(eBpa3uiickoil), aBCTpaIO-HETPOUIHOM
(?KBaTOpUAIILHOMN ), MOHTOJIOUTHOM
(a3uaTcKO-aMEepUKAHCKOM).

BbISIBASITE IPUYMHBI BO3HUKHOBEHHUS
YEJI0BEYECKHX pac.




cpensl. BnusiHue reorpaduyeckoi
cpenbl U aperida reHoB

Ha MOP(}OJIOTHIO U (PUZHOITIOTHIO
YEJI0BEKA.

MexIucuUIIMHAPHBIE METOIbI

B pu3nuecKoi (OMOIOTHIECKOM)
AHTPOIIOJOTUU. DBOJIOINOHHAS
AHTPOMOJIOTHS U MAaJIC0aHTPOMNOIOT S
YEJIOBEYECKHUX MTOMYJISIUN.
buoconmansHbie HCcCien0BaHUS
pupoibl yenoseka. MccnenoBanue
KOABOJIOLUN OMOJIOTUYECKOTO U
COIIMAJILHOTO B YEJIOBEKE.
JemoHcTpauun

Tabnuib! u cxembl: «Pachl yenoBekay.
IIpakTnueckas padora

«3yueHune FKOJTOTUUECKUX alanTalui
YEJI0BEKA»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IPU3HAKOB Yy IIPEJICTaBUTENEN
4eJI0BEYECKHUX pac.

[IpuBOANTH CBUIETENHCTBA €IMHCTBA
IIPOUCXOXKICHUS YEIOBEYECKUX Pac.
ConocTaBisTh a1alTUBHBIE THUIIBI
JIIOJIEH C paCOBBIMU IPU3HAKAMH.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOSITENIBHOCTh PACH3Ma

Nroro yacos 1o teme 13
6 | Tema «9Ko0JIOTHS — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTAaHM3MOB M HAJJOPTAHM3MEHHbIX CHCTEM € OKPY:Karoei
cpenon»
6.1 | 3apoxnuenue u 2 3apoKI€HHE U PA3BUTHE SKOJIOTUU PackpriBaTh copepxaHue TEPMUHOB U

Pa3BUTUC SKOJIOTHHN

B Tpyaax A. I'ym6onpara, K.®. Pynse,
H.A. CeBepuioBa, J. I'ekkens,

A. Tencnu, B.H. Cykauéna. Pa3nensl u
3a7a4u 3K0JI0ruu. CBs3b IKOJIOTUH

C IpyTMMH HayKaMH.

MTOHATHI: DKOJIOTHUs, ayTIKOJIOTHS,
CHUHAKOJIOTHSl, SKOJIOTHUSI COOOIECTB U
DKOCHUCTEM, IKOJIOTHS BUIOB U
MTONYJISILUH.

XapakTepu3oBaTh OCHOBHBIE DTAIlbI




JemoHCcTpauumn

[Moptpetsi: A. I'ymb0baT,

K. ®@. Pynne, H. A. CeBep110B,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Ta0muis! ¥ cxeMbl: «Pa3aensl
SKOJIOTHI

3apOXKJICHUSI U PA3BUTHS IKOJIOTHH KaK
HayKU.

[IpuBoaNTH IPUMEPHI OOBEKTOB
W3YUYEHHUSI IKOJIOTUH.

HaspiBaTh OCHOBHBIE 3a/1a4H, CTOSILIIUE
nepes y4€HbIMU-IKOJIOTAMM.
VYcTaHaBIMBaTh B3aUMOCBA3b KOJIOTHH
C IpYTMMH HayKaMH

6.2

MeTobI PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHMUHU I YeJI0BEKa

Metonsl 3xonoruu. [lonessie
HaAOIIOICHHS. DKCTIEPUMEHTHI

B OKOJIOTUH: IIPUPOIHBIE U
nabopaTtopHbie. MojienpoBanue
B 3KOJIOTUH. MOHUTOPUHT
OKPY’KaIOIIEU CPEbI: JIOKAJIbHBIN,
pEruOHAIBHBIN U TJI00ATBHBIIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUJIS1 YETTOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3€M1
YEJI0BEYECTBA C MMPUPOJION.
DOOopMUPOBAHUE IKOJTOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHUS.
JdemoHcTpanuun

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXaroUIEH CpeabD».

PackpwiBath copepkaHue TEPMUHOB U
TIOHSITHI: TTOJIEBBIC HAOJIIOACHMS,
MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
MO/ICJIUPOBaHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METO/Ibl KOJIOTHH.
[IpuBOIUTH PUMEPHI TTOJIEBBIX
HaOJIIOJICHUM B DKOJIOTHH.

BoIsiBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpYXarolIen cpelibl Kak MeTo/1a
9KOJIOTHYECKHUX MCCIIEJOBAaHM.
OO0O0CHOBBIBAThH 3HAYCHHE
AKCIIEPUMEHTOB B KOJIOTUYECKUX
HCCJIEJOBAHMAIX.

CpaBHUBaTh J1aDOpaTOPHBIE U
MIPUPOIHBIC SKCIIEPUMEHTHI KaK METO IbI
AKOJIOTUUYECKHUX UCCIICOBAHUM.
OueHunBaTh 3HAYEHUE MPOTHO3UPOBAHUS




JlabopaTtopHnas padora
«M3yueHune MeTo10B IKOJIOTMUECKUX
UCCIIEJOBaHUID»

KaK METO0/J1a SKOJIOTHUYECKHUX
HUCCIIEeI0OBaHUMH.

O00CcHOBEIBaTh HEOOXOAIUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUJIsS1 COBPEMEHHOT0 YeJIOBEKa

Htoro yacos mo teme 6
7 | Tema «Opranusmsl U cpeaa 0OUTAHUSD)
7.1 | Dxonorudeckue 1 DkoJsioruueckue PakTopsl U PackpsiBaTh conepxanne TEPMUHOB U
bakTopsl 3aKOHOMEPHOCTH UX JEHUCTBUSL. MOHSTUH: PKOJIOTHYECKUH (hakTop,

Krnaccudukanus 3x010ruaeckux
¢dakTopoB: abUoTHYECKHUE,
OouoTuuyeckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS
sKojorudeckux (axropos. [IpaBuino
munnmyma (K. [npenrens,

1O. JInubux). TonepaHTHOCTb.
OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

JemoHcTpauumn

Tabauibl v cXemMbl: « IKOJIOTHUECKHE
bakTopb.

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTEHUN U )KUBOTHBIX,
IIPUCTIOCOOJICHHBIX K BITHSTHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
dbakTopoB

OMOJIOTUYECKHUI ONITUMYM,
OTrpaHUYMBAIONUN (JIMMUTUPYIOIIHI)
dakTop.

KrnaccuduunpoBaTh 3K0JI0rM4eCKUE
(aKTOpPBI MO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHE
3aKOHOMEPHOCTHU JI€UCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO00CHOBBIBATh JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAHUYHUBAIOLIETO
daxTopa.

[IpuBOAUTH PUMEPHI:
WUTFOCTPUPYIOLIUE IEHCTBHE TpaBUiIa
MUHUMYMa, OTPaHUYMBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB




7.2

AOuornyeckue
daxTopbl. CBeT Kak
YKOJIOTUYECKUN

dakTop

Abuotnueckue gakropsl. CBET Kak
aKoJiorndeckuit pakrop. [ericTBue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUI U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CUTHaJIbHAs
pousb cBeTa. DOTONEPHOAU3M.
JdemoHcTpanuu

Tabnuibl u cxeMbl: «CBETOBOM
CIIEKTP», « IKOJIOTUUECKUE TPYIITIbI
YKUBOTHBIX M0 OTHOIIIEHUIO K CBETY).
Oo6opynoBanme: repbapuu
CBETOJIIOOUBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIIOOMBEIC, TCHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHus.

JlaGoparopHasi paGora
«BpIsBIECHUE TIPUCTIOCOOICHUT
OpPraHu3MOB K BIIMSIHUIO CBETa»

PackpbiBaTh cojiep;KaHUE TEPMUHOB U
MIOHSATUM: CBET, (DOTONEPUOTU3M.
XapakTepu30oBaTh JICUCTBUE CBETA KAK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBATH JEUCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OpraHU3MBbl.

BbIsBIISTH 0OCOOCHHOCTH CTPOCHUS U
YKU3HEJEATEIbHOCTA PACTEHUMN pa3HbIX
AKOJIOTUYECKUX TPYIIT O OTHOIICHUIO
K CBETY (CBETOIIO0MBBIE, TEHEIOOUBEIE,
TCHEBBIHOCIIMBEIE).

IIpuBOANTE MpUMEPHI PACTEHUIN PA3HBIX
AKOJIOTHYECKUX TPYII [0 OTHOIIEHUIO
K CBETY.

BoIBISATH 0COOCHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTMYECKUX TPYMI 10 OTHOUIEHUIO
K CBETY (JIHEBHBIC, CYMEPEUHBIE,
HOYHBIC).

[IpuBOIUTH IPUMEPHI JKUBOTHBIX
Pa3HBIX AKOJOTHYECKUX TPYIIII

10 OTHOLIEHHUIO K CBETY.
OOGO0CHOBHIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
Y JIJIs IPAKTUKHA CEJIBCKOTO

XO035IUCTBA




7.3

AoOuoTHnueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYECKHUI

dakTop

TemrepaTtypa Kak 3KOJIOTHYECKAMN
dakTop. JleficTBue TemMnepaTypbl

Ha opranu3Msl. [lonkuiiorepmubie n
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTaHU3MBI.

JdemoHcTpanuu

Tabsuibl v cxembl: « TennoKpoBHbBIE
KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLIUHU TETIONOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYHMBBIX
pacTeHUid; Yy4esia TULL U 3BEPEil.
JlaGoparopHnasi pabora
«BpIsBIECHUE TIPUCTIOCOOICHUT
OPraHU3MOB K BIMSHUIO TEMIIEPATYPHI»

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATHI: TEMIIEpATypa,
MONKUIIOTEPMHBIE (XOJIOHOKPOBHBIE),
rOMOMOTEPMHBIE (TEIIOKPOBHBIE)
OpraHu3Mbl, aHaOMO3, IBPUTEPMHBIEC
OpraHu3Mbl, CTECHOTEPMHbBIE OPTAHU3MB,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh ACUCTBHE
TEMIIEpaTypbl HA OPraHU3MBbI.
BoIsBISITE 0COOEHHOCTH CTPOESHHUS U
KU3ZHEJIEATEIbHOCTH IOMKWIOTEPMHBIX
(X0JIOTHOKPOBHBIX) 1 TOMOHOTEPMHBIX
(TENIIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTH MpUMEPHI TOMKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) 1 TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIsSBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHU.

[TpuBOIUTH IPUMEPHI TETIIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHUN.

[IpuBOAUTH MPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.




7.4

AolGunoTnueckue
baxTopbl. BiaxxHOCTh
KaK DKOJIOTHYECKHUI
dhakTo

BrnaxHOCTb KaKk 3KOJIOTMYECKUI
dakTop. [TpucnocobieHus pacTeHuit
K MOJJIepKaHuI0 BOAHOTO OanaHca.
Knaccudukanus pacrenuit

M0 OTHOIICHUIO K BOJIE.
[IpucnocoOaeHHst KUBOTHBIX

K U3MEHEHHUIO BOJTHOTO PEKHMA.
JdemoHcTpanuu

Tabnuib! u cxembl: «PU3UOTOTHYECKHE
azanTaly >KUBOTHBIX).
OobopynoBanme: repoapuu pacTeHUM,
OTHOCSIIUXCS K TUTpOdUTaM,
kcepodurtam, Me3opuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIIIL.
JlaGoparopHnasi paGora
«AHaTOMHYECKHE OCOOCHHOCTU
pacTeHui U3 pa3HbIX MECT OOUTAHUSD)

PackpriBaTh coneprkanne TEpPMUHOB U
MOHSITUIA: BIQYXHOCTh, TUAPOQPUTHI,
rurpouTel, Me30(pUTHI, KCEPOPUTHI,
’KUBOTHBIC: BOJHBIC, TIOJYBOHBIC,
Ha3EeMHBIE.

XapakTepu3oBaTh ACUCTBHUE BIAKHOCTU
KaK SKOJIOTMYECKOro (pakropa.
BbIsBISITE 0COOEHHOCTH CTPOCHUS U
KU3HEAESTEIbHOCTU PACTEHUHN pa3HbIX
HKOJIOTMYECKUX TPYMI IO OTHOILIEHUIO
K BOJI€.

[TpuBOIUTH IPUMEPHI PACTEHUIN Pa3HbBIX
HKOJIOTMYECKUX TPYMII IO OTHOLIECHUIO
K BOJI€.

BrIsBISITE aHATOMUYECKHE U
(bU3HOIOTHUYECKUE MPUCTIOCOOTICHUS
’KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexXuMa.

[IpuBOAWTH MPUMEPHI BOJHBIX,
MOJTYBOJHBIX U Ha3€MHBIX KHBOTHBIX

7.5

Cpenbl oouTaHus
OpraHu3MOB

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAS,
Ha3€MHO-BO3/1ylIIHAsA, [IOYBEHHAS,
rTyOMHHAs TTOATIOYBEHHAs,
BHYTpUOprannu3MeHHasi. @u3nko-
XUMHUYECKHE 0COOCHHOCTH Cpel
0OHWTaHUsI OPTaHU3MOB.

PackpriBaTh conep:xanue TepMUHA
«cpena OOuTaHusY.

XapakTepu3oBaTh OCOOCHHOCTH
BOJIHOM, HA3EMHO-BO3YIIIHOM,
MMOYBEHHOM, TJIYOMHHO MOJIMOYBEHHOU U
BHYTPHUOPTAaHU3MEHHOM cpel 0OOUTaHUSI.




[Ipucnoco6iaeHus: OpraHu3MoB K )KU3HU
B Pa3HbIX Cpeaax.

JdeMoHcTpanuu

Tabsuubl 1 cxembl: «Cpeabl 0OUTaHUS
OpraHUu3MOB).

Ob6opynoBanme: KOJJICKIIUU
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax

CpaBHUBaTh GU3UKO-XUMHUYECKHE
YCIIOBUS Pa3HBIX CpeJl OOUTaHUS.
BrIsIBISATE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
HA3€MHO-BO3IYIIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpeax
oOuTaHus.

[TpuBOAUTH MPUMEPHI OPraHU3MOB,
oOMTAIONINX B Pa3HbIX cpeiax

7.6 | buonornueckue buonornueckue put™mbl. BHennune u PackpriBaTh cofep:kaHue NOHATHUS
PUTMBI BHYTpEHHHE pUTMBbI. CyTOUHBIE U «OHOJIOTUYECKUE PUTMBDY.

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tpucnoco01eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUN TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHU. [IpuBOIUTH MPUMEPHI TPOSIBIICHUS
JemoHCcTpanumn OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabnuibl u cxembl: «bruonorudeckue OPTraHU3MOB.
PUTMBD». BoISIBASTE 4epThl IPUCIIOCOOICHHOCTH
Oo6opynoBanme: repOapuu u OPraHU3MOB K CE30HHBIM U3MEHECHUSIM
KOJUICKIIMM PACTCHUHN U )KUBOTHBIX, YCJIOBUM KU3HHU.
o0Jagaroumx YyepTamMmu OnuchIBaTh CE30HHBIC SIBJICHUS B )KU3HU
MIPUCIIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
W3MEHEHUSIM YCIIOBUH KU3HU B CBOEU MECTHOCTH

7.7 | XKKuznennoie HopMbI KuzneHnusie (opMbI OPraHU3MOB. PackpsIBaTh coaepkaHue NOHATHS

OpraHUu3MOB

[TonsaTHe 0 )KU3HEHHOU hopMme.
XKuzHenubie (HOpPMBI paCTCHHI:
JIepeBbsl, KYCTApPHUKH, KyCTAPHUYKH,

«GKU3HEHHast (opMa OpraHu3May.
BbIsBIATE 0COOGHHOCTH CTPOSHUS U
’KU3HENIEeATEIbHOCTU PACTEHUH pa3HbIX




MHOT'OJIETHUE TPaBbI, OJTHOJIETHHUE
TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUIPOOUOHTHI, TE€OOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOCHUS U
00pasza >KU3HH.

JemoHCcTpauumn

Tabauiel u cxembl: « Ku3HEeHHbBIE
(dopMbI pacTeHuit», « KuzHeHHbIe
(bOpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUIEKIIUU PACTEHUI U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[TpuBOANUTE IPUMEPHI PACTEHUIN PA3HBIX
’KM3HEHHBIX (POPM.

BrIsBISITE 0COOEHHOCTH CTPOCHHS U
KU3HEEATEIbHOCTH )KUBOTHBIX Pa3HBIX
’KM3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX JKU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue gakropsl. Buasl
OMOTHYECKNX B3aUMOICUCTBUH:
KOHKYPEHITUS, XUIITHUIECTBO, CUMONO03
u ero ¢opwmel. [Tapazutusm,
KOOIepalus, MyTyaausm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHUE,
dbopuueckue, padbpuueckue). 3HauCHUE
OMOTHYECKNX B3aUMOJIEUCTBUIN IS
CYILIECTBOBAHUSI OPTaHU3MOB B CpEJIe
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
UCKJIFOYEHUSI.

JdemoHcTpanuun

Tabauibl 1 cxembl: «DKOCUCTEMA

PackppIBaTh copepkaHrue TEPMUHOB H
MOHATUH: KOHKYPEHIIHS, XUIITHAYECTBO,
Mapa3uTu3M, MyTYaJIu3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMOJICUCTBUSL.

XapakTepu3oBaTh BUJIbI OMOTHICCKHUX
B3aMMO/ICHCTBHI.

OOBSICHATB CYITHOCTh KOHKYPCHIIUH,
XUITHAYECTBA, ITapa3UTH3Ma,
MyTyaliu3mMa, KOMMEHCaIN3Ma.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THIIOB.
OrneHuBaTh 3HaYeHUE OMOTUUECKUX
B3aMMO/ICHCTBUH JIJISI CYIIIECTBOBAHUS




IIUPOKOJIMCTBEHHOTO JIECay,
«DKOCUCTEMAa XBOMHOIO JIecay,
«enu nuTaHusy, « XUITHUYECTBOY,
«ITapazutuzm», « KOHKypeHLIHS»,
«Cumonosy», «KommMmeHcaansmy.
Ob6opynoBanme: KOJJIEKIIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUUYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO00CHOBBIBATH ACHCTBUE NPUHIIUIIA
KOHKYPEHTHOT'O UCKJIIOUEHUS

B3aUMOJICUCTBUSX
Nroro yacos 1o teme 12
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJIALHID
8.1 | Dxosornuyeckue 4 DKOJIOTUYECKUE XAPAKTEPUCTUKHU PackpriBaTh conep:kaHue NOHATHUS
XapaKTEPUCTUKN nonyssiuuu. [onynsuus kak KTIOTYJISILIUS.
NOMYJISLUN ouosnorudeckas cucrema. Poip OueHnBaTh 3HaYEHUE HEOJHOPOAHOCTH

HEOJTHOPOJHOCTH CpPEe/bl, (PU3NYeCcCKux
OapbepPOB U OCOOCHHOCTEH OMOJIOTUH
BUJIOB B ((OPMHUPOBAHUHU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyJyAnui. OCHOBHBIE MTOKA3aTENN
NOMYJISIUUN: YUCIIEHHOCTB, INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIMSL.
JdemoHcTpanuun

Talauiis! ¥ cxembl: «IKOJIOTUYECKUE
XapaKTEPUCTUKU TOIYJISALUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpelnbl, pU3nYecKnx 6apbepoB U
0COOEHHOCTE OMOJIOrMH BUAOB

B (D OpPMUPOBAHUU MTPOCTPAHCTBEHHOM
CTPYKTYPbI TIOMYJISIITUNA.

IIpuBOAUTE pUMEPHI TOMYJISALAN
Pa3HBIX BHJIOB PACTEHUI U )KUBOTHBIX.
XapaxkTepu3oBaTb OCHOBHBIE
AKOJIOTUYECKHE TTOKa3aTeIu
MOMYJISIIIUN: YUCIEHHOCTb, INIOTHOCTD,
BO3pAacTHas 1 MOJIOBasi CTPYKTYpa,
POXK1a€MOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.




IOy JIsALHU N, ((B03paCTHBIe IMupaMHU bl
IMOMyJIALUKN»

8.2 | Dkonormyeckas DKOJOTMYECKask CTPYKTypa NOonyjsiuuu. | PackpbiBaTh cofepKaHue TEPMUHOB U
CTPYKTYypa O1ieHKa YMCIEHHOCTH OIS, MOHATUI: TUHAMUKA MOMYJISIIUH,
MIOITYJISILIN U, JIMHaMMKa IOMYJIALUH U €€ peryasaius. | OMOTHYECKUI TOTEHIMAI IOy IALUH,
JlnHaMuKa OIyJIALUA BroTHyecKuii MOTEHIMAN IOMYJISIIUA. | KPUBBIE BBKUBAHUA, (PAKTOPBI
U €€ peryisauus MonenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEbI.

nonyJssanuu. Kpussie pocta OOBSACHITH 3aKOHOMEPHOCTH

YHCJICHHOCTH nonysinuu. Kpubie pa3menieHus oco0eu Momysiuu

BBDKMBAHUS. PerysIsiiiis YUCICHHOCTH | Ha 3aHUMaeMON TEPPUTOPUH.

MONYJISAIUN: POJIb (PaKTOPOB, OrneHnuBaTh OMOTHUYECKUI MOTEHIIUAT

3aBUCSILINX U HE 3aBUCSIIUX OT MOMYJISILUN Pa3HbIX OPTaHU3MOB.

IJIOTHOCTH. DKOJIOTUYECKHUE CTPATETUN | AHAJIM3UPOBATh KPUBBIE pOCTa

Bu10B (r- u K-ctparerun). YHCJIEHHOCTH TIOMYJISIIUU U KPUBBIC

JdemoHcTpanumn BbDKHBAHUS.

Tabmauubl u cxembl: «CKOPOCThH OOGO0CHOBBIBATH TPUYUHBI CIIEPKUBAHUS

3aCeJICHUS TIOBEPXHOCTH 3EMIIU OMOTUYECKOTO MOTEHIMAIa POCTa U

PAa3IMYHBIMHA OpPTraHU3MaMm» IIPAYUHBI BCIIBILIECK POXKIAEMOCTH
Y OTAEIbHBIX OPTAHU3MOB.
[lepeuncnarh HakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YHCIEHHOCTD
MONYJISILUN PACTEHUN U KUBOTHBIX.
OnuchIBaTh YKOJIOTUYECKUE CTPATETUH
BUJIOB

8.3 | Dkosornueckasi HAIIA [TonsaTre 00 PKOJOTHUESCKOMN HUIIIS PackpriBaTh conepkaHre TEPMUHOB U

BHUJIA

BUJ1a. Mecroobutanue. MHOroMepHas
MOJENb DKOJIOTHYECKON HUIIIHN

MOHSITUI: YKOJIOTHYECKasl HUIIIA, BUJI,
apeaJ, UHBa3Msl.




JIx. . XaTunncona. Pa3mepsl
sKoJiorndeckoit Humm. IloTenuanbpHas
Y peali30BaHHAs HUIIIY.

Bup xak cuctema nomymnsanuii. Apeanbl
BUJIOB. BBl 1 X KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpALUH KUBOTHBIX. bruonornueckue
WHBA3UHU UY>KEPOJHBIX BUIOB.
JdemoHcTpauun

[Moptper: JIx. . XaTunHCOH.
Tabmuiel U cxeMbl: «Mozeib
9KOJIOTUYESCKON HUIIIU

k. . XaTunuHCOHAY.
Oo6opynoBanue: repOapuu pacTeHUN;
KOJIJICKIIMHU >KUBOTHBIX.
JlaGoparopHasi paGora
«IIpucnocoOieHns CeMsiH pacTeHUM

K pacCeJICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MO/JIEIb 3KOJOTUYECKON HUIIN

JIx. . XaTtunHCOHA.

[IpuBOAUTH IPUMEPHI FKOJIOTHUECKUX
HUIII Pa3HbIX BUJOB PACTEHUN U

KUBOTHBIX.

BBIABIATH OTIAMYKE S3KOJIOTUYECKON
HUIIU BUAA OT €r0 MECTOOOUTaHUS.
['padrueckun nzodpaxaTh
MHOTOMEPHYIO MOJIEb KOJIOTUYECKOU
HUIIY JUIS Pa3HBIX BUJIOB.

BBIABIATH NPUYUHBI pA3IUIUI

B pa3zMepax dKOJIOTMYECKON HUILIH

Y Pa3HbIX BUJI0OB PACTEHUH U )KUBOTHBIX.
AHanM3upoBaTh MPUUUHBI U
MIOCJIEICTBHSI CMEHBI HKOJIOTMYECKOM
HULIU

HToro yacos 1o TeMe 12
9 Tema «Iko10r1usi CO001IECTB. IKOJIOTHUECKHE CUCTEMbI»
9.1 | CooOmecTBO 1 Coob6miecTBa opranu3MoB. buorieHoz u | PackpsIBaTh cojiepkaHue TEPMHHOB H
OpPraHU3MOB — ero cTpykrypa. CBsSI3u MeXIy ITOHSTUI: OMOIICHO3, OMOTOII.
OHOIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepru3oBaTh OUOIIEHO3 U €T0

JdeMoHcTpanuu
Tabuuub! u cxeMmbl: «CTpyKTypa

CTPYKTYPHI: BHJIOBYIO,
POCTPAHCTBEHHYIO, TPOPUUECKYIO.




6I/IOHCH038.», «DKocucremMa
MU POKOIMUCTBCHHOI'O JICCA»,
«IKOoCcHCTEMa XBOMHOIO JIecay

[lepeunciaTh U IPUBOINUTH IPHMEPHI
CBsI3CH MEX Ty OpraHH3MaMHU
B OMOILICHO3€E

9.2

Dxocucrema

DKOCUCTEMA KaK OTKPBITAsi CUCTEMA
(A.JIx. Tencnun). yHKIIMOHATBHBIS
0JIOKH OPTaHHU3MOB B DKOCHCTEME:
IPOAYLEHTbI, KOHCYMEHTHI,
penyuenTsl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u cerTu.
AbGuoTtndeckue 0JO0KH IKOCUCTEM.
[TouBbI ¥ MBI B KOCUCTEMAX.
KpyroBopoTt BeliecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpanuun

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuiel v cxembl: «DYHKITMOHATBHBIC
IPYIIbI OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«lenn nutanus (mactOuIHas,
JNETPUTHAS )».

Oo6opynoBanue: repbapun pacTCHUMN;
KOJUIEKIIMM HACEKOMBIX; Uyuesia MTHUIl U
3Bepen

PackpeiBaTh copepkaHre TEPMUHOB U
HNOHSTUNA: SKOCUCTEMA, IIPOAYLIEHTBHI,
KOHCYMEHTBI, PEIyLIEHThI, TPO(UUECKUE
YpOBHH, Tpopuieckue (MUIIEBbIE) LEMU
U CETH.

Ha3zbIBaTh CTPYKTYpHBIE KOMIIOHEHTbI
DKOCHUCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
IPUBOJUTH IPUMEPBI OPraHU3MOB

B 9KOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAHWUI O pacTeHHsIX, rpudax,
OaKTepusX U )KUBOTHBIX.

OnuceIBaTh KPyroBOPOT BELIECTB U
MOTOK HEPTUU B IKOCUCTEME.
OOBACHATH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BEILECTB U TOTOKE SHEPTUH.
[TpuBOIUTH IPUMEPHI OPTAaHU3MOB,
3aHUMAIOUIUX Pa3HbIE YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBisITh CXEMBI IEPEHOCA BELIECTBA
Y DHEPIUU B SKOCUCTEMAX (LIETIH
MUTAHUS).




CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
e MUTAaHUA

9.3 | Dxonoruueckue OcHOBHBIE [T0Ka3aTEIU YKOCUCTEMBI. PackpbIBaTh conepxaHue TEPMUHOB U
IIUPAMHUIBI buomacca u mpogyKuus. NOHATHUI: MPOAyKLHUs, Onomacca,
DKOJIOTH4ECKHE TUPAMUIbI YHCET, DKOJIOTUYECKas MTUPAMUIA.
Ouomacchl U PHEPIUU. XapakTepu3oBaTh IIPaBUIA
JleMoHCcTpanun DKOJIOTUYECKUX NTUPAMU]] YUCETI,
TaOnuis! 1 cxeMbl: « DKOJIOrnYecKas OMOMAacChl U YDHEPIHH.
UpaMUJa 4ucen», « IKOJIOrudecKast OOBSCHATH IPUYUHBI PA3ITAYHIA
n1pamuzia OuomMaccel», B IIPOJYKTUBHOCTHU y Pa3HBIX
«OKOJIOTHYECKAs ITUPAMUJIA DHEPTUNY | DKOCHUCTEM.
[IpuBOAUTH PUMEPHI IPAKTHUYECKOIO
[IPUMEHEHUS MPAaBUII DKOJOTHUECKUX
nupamuz.
CpaBHHBaTh OMOMacCy ¥ MPOIYKIIHIO
AKOCHUCTEM CYyIIU U MUpOBOro okeana
9.4 | U3smeneHus Junamuxa skocucmem. PackpsIBath copepxanne TEPMUHOB U
COOOILECTB — Kamacmpoguueckue nepecmpotixu. MOHATUM: CYKLECCUs, KIMMAaKCHOE
CYKLIECCUU Onyxmyayuu. HanpasneHHsie COOOILECTBO, CYKLIECCUOHHBIN Ps.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccud. [lepBruuHbIC M BTOPHUHBIC
CYKIIECCHH Y UX TPHUYNHBI.
AHTpONOreHHbIE BO3/1CHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiecTBo. bruopaznoobpasue u
[IOJIHOTA KPYyroBOpPOTa BELIECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapaxkTepu3oBaTh CyKIIECCUU:
MIEPBUYHBIC U BTOPHYHBIC, TPUBOIUTH
WX MPUMEPBI U Ha3bIBATh MPUYUHBI
CMEHBI COOOIIIECTB.

CpaBHUBATh BpeMEHHBIE M KOPCHHBIC
OMOTeOIIeHO3bl HA KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MopenupoBaTh pe3yJIbTaThl IIpoiiecca




JemoHCcTpauumn

Tabnuib! 1 cxeMbl: «OOpa3oBaHue
6omnotay, «[lepBuuHas cykieccus»,
«BoccranoBieHue ieca mnocie moxapa

CMEHBI OMOTEOIIEHO30B MO/ BIUSHUEM
aHTPOIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie [IpuponHbie SKOCUCTEMBI. PackpriBaTh copepkaHne TEPMUHOB U
HKOCHUCTEMBI Drocucmemvl 03€p u pex. Ikocucmempl | TOHATUN: PUTOIIIAHKTOH, 300IUIAHKTOH,
Mopell u okeanog. IKocucmemovl myHOp, | APyCHOCTE.
71ecos, cmeneil, NYCMultb. XapakTepu3oBaTh NPUPOIHBIE
JleMoHCTpauu HKOCHCTEMBI, UX OCHOBHbIE
TaOauie! 1 cxembl: «IKocucTeMa KOMIIOHEHTHI (Ha IpUMepe 03epa,
IMPOKOJIUCTBEHHOIO JIECaY, XBOWHOTO U IIMPOKOJIMCTBEHHOI'O JIECA).
«IJKocHucTeMa XBOMHOIO JIecay, OOBSICHATH TPUYUHBI PATUYHON
«9KOCHCTEMA 03EPay. Oromacchl IPOAYLIEHTOB U
O6opynoBanme: akBapuyM Kak MOJIENb | KOHCYMEHTOB B IIPUPOJIHBIX
HKOCUCTEMBI. HKOCHCTEMAX.
IKeKypeust «IKCKypeus B Tunuunbii | COCTaBIATh NAaCTOMIHBIC U JETPUTHBIE
OuoreorieHo3 (B 1yOpaBy, Oepe3HsIK, LEU TUTaHUs TPUPOJHBIX IKOCUCTEM.
€JIbHUK, Ha CyXOJI0JIbHBIN WU [TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
NOMMEHHBIH JIyT, 03€p0, OOJIOTO)» BXOJISILIIMX B COCTaB (PUTOIUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH
B )KM3HU Ha36MHBIX SKOCUCTEM.
CpaBHUBaTH OMOMACCY U MPOTYKITUIO
BOJIHBIX Y HA3€MHBIX 9KOCUCTEM
9.6 | AHTpOIIOTEHHbIE AHTpPONOTreHHBIE IKOCUCTEMBI. PackpriBaTh copepkaHne TEPMUHOB U
KOCHCTEMBI ArposkocucreMa. ArporLeHo3. MOHSITUIA: arpOIKOCUCTEMA, arPOLICHO3,

(arpo3’KoCUCTEMBI)

Paznnuuns MCXKIY aHTPOIIOIr€HHBIMU U

MOHOKYJIbTYpA.




MPUPOIHBIMH SKOCHUCTEMAMH.
JdemoHCcTpauumn

Tabyuibl ¥ CXeMBbI: « ATPOLIEHO3Y,
«KpyroBopot BEeCTB ¥ NOTOK
SHEPTHUHU B arpoOLIEHO3E».
Oo6opynoBanme: repdbapuu
KYJIbTYPHBIX U TUKOPACTYILIUX
pacTeHU.

IKCKYpCHS «DKCKYPCHS

B arpO3KOCUCTEMY (Ha MMOJIe WIIn

B TEIUINYHOE XO3AHUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHCTEMBI.
[IpuBOINUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBasTh 1ENU MUTAHKS arpolieHO3a.
OO60CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpoO3KOCUCTEMBI U
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh poJib YeJIOBEKA

B COXPAaHEHUH YCTOMYNBOCTH
arpo3KOCUCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHUTOPHUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'oponckas dropa u payna.
CunHaHTpONM3aIUs TOPOJICKON (hayHBbI.
buonornueckoe u X035MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUU
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbIX 8UA08)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHocC 3HEPrUH U BELIECTB MEXKIY
CMEXHBIMH KOCHCTEMaMHU.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpeiBaTh copepkaHue TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIHU3AIs, TopojcKas dopa,
ropojckas ¢ayHa, 3KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCUCTEM.
OnwuceIBaTh OMOIOTHUYECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCUCTEM.

[IpuBOAWTE MPUMEPHI U OIICHUBATH
COCTOSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoISIBISATE 0COOCHHOCTH TOPOACKON
Gbropsl 1 GayHBbI.

CpaBHUBaTh YPOOIKOCHUCTEMBI U
MPUPOTHBIC YKOCUCTEMBI




MONYJISIUUNA U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIOTCHHBIX
BO3JICVICTBUM.

Mexanusmul 6030eticmsus 3a2psa3HeHUll
PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
Op2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
Meto00rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOINOTEHHBIX
DKOCUCTEM.

JemoHcTpauumn

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEM.

IIpakTueckas padora

«3yuenue u onucanue
ypOOIKOCUCTEMBI.

JlabopaTopHnasi padota

«M3ydenne pazHOOOpa3Hsi MEJIKUX
MOYBEHHBIX YJICHUCTOHOTHX B Pa3HBIX
AKOCHUCTEMAX

Hroro yacoB mo reme 16




10

Tema «buocdepa — rinod6ajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
u cocTaB 6uochepsl

3

buocdepa — obmiennanerapHas
000104yKa 3emiId, T/ie CYIEeCTBYET WU
CyLIECTBOBAJIA KU3Hb. PazBuTune
npeAcTaBieHu o buocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u eé
cocTas. JK1Boe BelecTBo Ouochepsl u
ero (yHKIIUH.

JdemoHcTpanuu

[loptpetsl: B. . Bepuaackuid,

3. 3roce.

Tabuuub! 1 cxemsbl: «l'eochepsl
3eMiny, « OyHKIIMU )KUBOTO BEIIECTBAY

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoaUTH POPMYIUPOBKH OCHOBHBIX
nonoxxkeHut yuenus B. Y. Bepranackoro
o ouocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
UX COCTaB, Ha3bIBATh 00JIACTU
pacnpocTpaHeHUs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIU U BBISBIISTh
MPUYUHBI €r0 PA3TUIHOTO
pacrpeieneHusl.

[Tepeuncnars GyHKIMH )KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHAS,
KOHLIEHTpaIlMOHHAs!, OMOXUMHYECKas ).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ounochepy.

AHanmM3upoBaTh U OIICHUBATH
OuoorHUecKyo HHPOPMAITHIO

0 TJIOOAJTBHBIX IKOJIOTHIECKUX
npobsiemax 6uocdepsl, MoIydaeMyro

U3 pa3HbIX UCTOYHUKOB.




OuenuBars Bknan B. U. Bepnazackoro,
0. 310cca B CO3JaHUE YUCHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ounochepsl.
KpyroBopoTsl
BELIECCTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6unocgepsl. OcobennocT 6nocheps
Kak ri100abHONU SKOCUCTEMBI.
JluHaMHUYecKoe paBHOBECHE

B Onocdepe. KpyroBopoTsl BeliecTB u
OMOreoXMMHUYECKHE IUKJIBI (Yriieposa,
a30Ta). PUTMUYHOCTD sIBIICHUI

B Omocdepe.

JdemoHcTpanuu

Tabauub! u cxembl: «I'eochepsl
3emnn», « DyHKIIMU 5KUBOTO
BELIECTBAY,

«KpyroBopot azora B mpupoe»,
«KpyroBopoT yriepoaa B mpupoie»,
«KpyroBopoT kuciaopoia B ipupoe»,
«KpyroBopoT BoJIbI B IpUpOIE»

PackppiBath copepxanne TEPMUHOB U
MMOHSITHIA: TJ100aJIbHAs DKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTreOXUMHUYCCKUE ITUKIIBI.
XapakTepru30BaTh 0COOCHHOCTH
ouocdepsl Kak ri1o0aIbHOM
HKOCHUCTEMBI.

Onpenensath GyHKIU0 Onocheps

B oO0ecrnedeHnr OMOTEHHOTO
KPYrOBOPOTa BEIIIECTB Ha IIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpOIa, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYTrOBOpPOTa
Pa3TUYHBIX BEIICCTB.

OrneHrBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB JJIS CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIECTB.

BBISIBISATE TUHAMHYECKOE PAaBHOBECHE
ounocdepsr.




[TpuBOIUTE PUMEPHI PUTMUIHOCTH
SBJICHHUI B Onocdepe

10.3 | 3oHaNBEHOCTH 3 3oHabHOCTH OHochepsl. [ToHsTHE PackpwiBath copepkaHue TEPMUHOB U
ounocheprl. OCHOBHBIE 0 6uome. OCHOBHbBIE OMOMBI CYIIIH: MOHSATUIN: OMOMBI, TYHJIpa, XBOHHBIE
OMOMBI CYIIIU. TYHJIpa, XBOWHBIE JIeca, CMEIIIaHHBIC | JIECA, CMEIIaHHEIE JIeca,
YcToiunBOCTh MIUPOKOJIUCTBEHHBIE JIeca, CTEIH, HIMPOKOJUCTBEHHBIE Jieca, CTEIH,
ounochepsr CaBaHHBI, TYCThIHY, TPOITMYECKHE JICCa, | CABAHHBI, IIyCTBIHU, TPOIIMYECKHUE JIECa,

BBICOKOTOpbsi. KimMar, pacTUTENbHBIA | BEICOKOIOPbSL.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CrpykTypa 1 (QYHKIUS KUBBIX CUCTEM, | XaPaKTE€PU30BATh OCHOBHBIE OMOMBI
OIICHKA MX PECYPCHOI0 IOTCHIAIA 1 CyIlIu.
onocepHbIX QyHKIUN. CpaBHMBATh OCOOCHHOCTH KJIMMAaTa,
JlemoHcTpanmumn MOYB, PACTUTEIBLHOTO U KUBOTHOTO
Tabauie! 1 cxembl: «OCHOBHBIC OMOMBI | MMPa pPa3HbIX OMOMOB CYIIH 3EMIIH.
cymmy, «Kimmmarndeckue nosica BbIABIATH IPUYHHBI 30HATBHOCTH
3emum», « Tynapa», « Taliray, B Ouocdepe
«CMelIaHHbIi 1ecy,
«1InpoKOoIUCTBEHHBIN JIecy, «CTenby,
«CaBannay, «IlycTbiHsY,
«Tponmueckun gecy.
Oo6opynoBanme: repbapun pacTeHUN
Pa3HBIX OMOMOB; KOJUICKITH )KUBOTHBIX
Htoro yacoB o teme 9
11 | Tema «HenoBeKk M OKpPY:KaOUIAs CPeaay
11.1 | Bo3neiicTBue 3 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh conepkaHue TEPMUHOB

YyesoBeka Ha Ouochepy

NpU4rHbL. Bo3iencTere yenoBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHATHI: aTMocdepa,
BEIECTBA-3arPSIZHUTEIH,




cpeasl. OxpaHa BO3ayxa. 3arpsA3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHne
KJINMATA.

JemoHcTpauuun

Tabyuibl U cXeMBbI: «3arpsi3HeHne
atMochepbl», «3arpsi3HEHUE
ruapochepbdy, «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3HPerT

MapHUKOBBIN 3D (DEKT, «030HOBAs
TBIPa», KKUCIOTHBIC JTOXKIN»,
ruapocdepa, IBTpouKanus BOI0EMOB,
MOYBa, 3PO3Us MOYB, MECTUIIUIbI,
HKOJIOTUYECKUN KPU3HC.
AHanM3UpoBaTh AHTPOIIOTCHHbBIE
(haxkTOpBl BO3ICUCTBUS Ha Onochepy
(poJb uesoBeKa B IPUPOJIC) HA PA3HBIX
dTamax pa3BUTHUS YEIIOBEUECKOTO
oO1ecTBa.

XapaxkTepu3oBaTh ri100ajbHbIC
HKOJIOTHYECKUE TTPOOIIEMBI;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHMI; YKOJIOTUUECKHE
poOJIEMBbI, CBSI3aHHbBIE

C YBEITUUCHUEM TPaHCIIOPTa

B KPYITHBIX TOPOJIax; IBTPOPUKAIINIO
BOZI0EMOB; ITOCJICACTBUS 3arPsI3HCHUS
BOJI XUMHUYECKHUMH BEIICCTBAMU;
BO3JICHICTBHEC YEIOBEKA HA TOYBCHHBIN
MTOKPOB.

AprymMeHTHpOBATh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOIIPOCA O MOAAEP!KAHUNA YCTOMYMBOCTH
ounocdepol




11.2

AHTpPONOTreHHOE
BO3JIEUCTBHE

Ha PACTUTEJbHBIN U
YKABOTHBIA MUD.
OxpaHa nOpuposl

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa paCTUTEIBHOTO U dKUBOTHOTO
Mupa. OCHOBHBIE MPUHIUIIEI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ PUPOAHBIC TEPPUTOPUU
(OOIIT). borannueckue caabl U
300JI0TUYECKHUE TTAPKH.
JdemoHcTpauun

Tabauiet U cxeMbl: «Oco60

OXpaHsEMBbIE IPUPOAHBIE TEPPUTOPHUM.

Oo6opynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
peruoHa

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATHI: COKpALIEHUE
OnopazHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMble IPUPOTHBIC
tepputopuu (OOIIT), 6oranmueckuit
call, 300JIOTUYECKHI MapK.
XapakTepu30BaTh IJIaHETAPHYIO POJIb
pacTeHUM U )KUBOTHBIX.

[IpuBOAUTH MPUMEPHI IPSMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIbHBIA U )KUBOTHBIN

MHUp.

XapakTepu30BaTh PUHLIAIIBI
«BceMupHoOii cTpaTeruu oxpaHsl
PUPOABDY.

[lepeuncraTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpa3ust 3eMIIH.

[IpuBOANTH MPUMEPHI PEAKUX U
MaJIOUMCIIEHHBIX BUJIOB PACTCHUM U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u KpacHyro kaury PO




11.3

PanmonanrsHoe
MIPUPOAOTIOJIB30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE PUHITATIB YCTOWIUBOTO
Pa3BUTHS YEJIOBECYCCTBA M IIPUPOJIBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3emiu.

OO0mue 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KPHU3HUCA U €T0
BEPOSITHBIC TTOCIICICTBHSI.

Pa3BuTHe METO0B MOHUTOPHHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
POLIECCOB.

CucmemHbie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOUL dHep2emuKe.
buonoeuuecroe pasnoobpasue u
ouopecypcol. Hayuonanvnoie
uHgopmayuorHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHopmayuu no cocmosHuio
OMOENbHbIX BUO08 U IKOCUCTIEM.
OcHo8bl dKOpeaburumayuu 3Kocucmem
u cnoco6o8 6opvovL

¢ OUonospedcOeHUsAMU.
Pexoncmpykyus mopckux u HazemHbix
9KOCUCTMEM.

PackpriBath copepkaHue TEPMUHOB U
MIOHATHUM: palluOHAIBLHOE
MPUPOJIONIOIB30BaHUE, YCTOMYMBOE
pa3BUTHE, IPUPOIHBIC PECYPCHI,
DKOJOTHYECKHUH CIIC]I.

XapakTepu30BaTh OCHOBHBIE TTPUHITUTIIBI
YCTOMYMBOT'O PA3BUTHSI YEIOBEUECTBA U
MIPUPOJIBI.

OnuchiBaTh HEMCUEpPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOTYEPKUBAST OTHOCUTEIBHOCTh
HEHUCUEPIIaeMOCTH MPUPOTHBIX
PECYpPCOB; XapaKTEpU30BaTh MPOIIECCHI
WX BOBHUKHOBEHUS U YCJIOBUS CPEIbI,
MPUBOIAIINE K MX (POPMHUPOBAHMIO.
PackpeiBaTh nmpo06ieMbl paliiOHAIBLHOTO
MIPUPOJIOTIOIB30BAHUS U HAXOAUTh MYTH
HX pPEIICHUS




JdeMoHCcTpaMu
Ta0munel ¥ cxeMbl: «Monenu
YIIPaBJISIEMOTO MHUPA»

HToro 4acos 1o Teme 9
Pe3epBHOE Bpems 10
OBHIIEE KOJIMYECTBO 136

YACOB IIO I[TPOI' PAMME




