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®denepanpHas pabouas mporpamma o ydyeOHomy npenmery «buonorus»
(yrnyOnmeHHbIi  ypoBeHb) (mpeameTHas o0macth «EcTecTBeHHO-Hay4YHbIC
IpEeIMEThI») (llajee COOTBETCTBEHHO — IporpaMMa Mo OHOJOTHH, OWOJIOTHS)
BKJIIOYAET TOSICHUTEIbHYIO 3aIlUCKy, COACpX aHHe OOy4YeHHs, IUIaHUPYyEMbIe
pe3yNbTaThl OCBOCHUS MPOTPAMMBI MO OMOJOTHH, TEMAaTHYECKOE TUIAHUPOBAHHE,
nepeyeHb (KoaupuKaTop) MpoBepsieMbIX TPeOOBaHMN K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTeNIbHON MpOrpaMMbl CpeAHEro o0iero oOpa3oBaHUS U
AJIIEMEHTOB COAEPKAHUS 110 OMOJIOTHH.

[TosicHuTenpHast 3amucka OTpakaeT OOIIME LENW M 3a/ladyd H3yYeHHs
OMOJIOTHH, XapPaKTEPUCTUKY ICHUXOJIOTMUECKUX MPEINOChUIOK K €€ H3yUYECHHIO
O0Oy4YaronMMUCs, MECTO B CTPYKType ydeOHOTO IlaHa, a TakKe MOJIXOJbl K
oTOOpy cojepkaHUs, K OIpPEACICHUIO IUIAaHUPYEMbIX pe3yJbTaTOB U K
CTPYKTYpE TEMATHYECKOTO MIIAHUPOBAHUA.

Conepxxanue OOydeHHsI PACKPBIBAET COJEp>KATENIbHbIE JIMHUU, KOTOPbIE
npemjiaratorcs Uil 00s13aTEIbHOr0 M3Y4YEHUS B Ka)XXOM KJIacce€ Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

[Inanupyemblie pe3ysibTaTbl OCBOCHHS MPOTPAMMBbI IO OMOJIOTMH BKIIIOYAOT
JUYHOCTHBIE, METANPEIMETHBIE PE3YJIbTAThI 32 BECh NEPHO]T 00YUEHHUS HA YPOBHE
cpenHero oomero o0pa3oBaHUs, a TaKKe MPEAMETHbIE  JOCTHUKECHMS
oOyuJarolerocs 3a Kaxabli ToJ 00y4eHHusl.

I[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 OHOJIOTMM Ha YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMUS
pazpabotana Ha ocHOBe DexnepanpHoro 3akoHa ot 29.12.2012 N 273-03
«O06 obpazoBannu B Poccuiickoit ®denepamumny, ®I'OC COO, Konnenmmu
npernojaBanusl y4eOHOro TmpeameTa «bHOJOTHS» W OCHOBHBIX TOJIOKCHHM
dbenepanpHOl pabouel MporpaMMbl BOCIIUTAHMUS.

buonorust yriayonenHoro yposHs usydenus (10 — 11 kmaccer) sBusieTcs
OTHUM W3 KOMIIOHCHTOB TIpeIMETHOH oOmactu «EcTecTBeHHO-HAay4YHBIC
npeametby. CornacHo nonoxenusim  GI'OC  COO  npodusnbHble  yueOHBIC
MIPEIMETHI, u3ydaeMble Ha yYIIyOJIGHHOM YpPOBHE, SIBIIIOTCS CIIOCOOOM
muddepennanuu 00ydeHUsT Ha YpOBHE CpEAHEro oOmiero oOpa3oBaHUs U
MPU3BaHBl O0ECIIEYUTHh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIHM, CPEIHUM
o0muM, cpeTHUM PO ecCHOHATBLHBIM 1 BRICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 ITHUX YYEOHBIX TMPEIMETOB JOKEH OBITh OPUEHTHPOBAH  Ha
MIPUOPUTETHOE perieHue o0pa3oBaTeIbHBIX, BOCITUTATEIBHBIX |
Pa3BUBAIOIINX 3azad, CBSI3aHHBIX C npodopueHTanuen
OOy4JaroIuMXxcs U CTUMYJIMPOBAHUEM WHTEpeca K KOHKPETHOW 00JIaCTH HAYyYHOTO
3HAHHUS, CBS3aHHOTO C OWOJOTHMEH, MCOUIIMHOM, SKOJIOTHEH, IICMXOJIOTHEH,
CIIOPTOM HWJIA BOCHHBIM JICJIOM.

[Iporpamma 1O OHOJOTMHM JaeT MPEACTaBICHUE O IIENM W 3a]adax
u3ydeHuss ydeOHOro mpenmera «buwomorus» Ha  yriayOJeHHOM — YpOBHE,
omnpenenser 00s3aTesibHOe (MHBApUAHTHOE) MPEIAMETHOE COJep)KaHue, €ro
CTPYKTYpPUPOBAaHHE TIO0 pazjenam
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U TeMaM, paclpeesieHHe Mo KilaccaM, PeKOMEHAYET MOCIeI0BATEIbHOCTD
U3y4YeHUsT  y4eOHOro  MaTepHajlia C  y4eTOM  MEXIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKA Y4YeOHOrO  MpoIecca,  BO3PACTHBIX
ocobeHHOCTEeW oOydJaromuxcs. B mporpamme 1o OWOJOTHHM  pealn30BaH
OPUHIUI TPEEMCTBEHHOCTH C M3y4Y€HHUEM OHOJOTMH HA YPOBHE OCHOBHOIO
obmiero oOpa3oBaHus, Omarogaps 4eMy MPOCMAaTpHUBAEeTCS HANpPaBICHHOCTh Ha
MOCTEAYIONIEe pa3BUTUE OHOJOTMYECKHX 3HAHWM, OPHUEHTHPOBAHHBIX Ha
dbopMUpOBaHHE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  3KOJOTHYECKOTO
MBIIJICHUS, TPEACTaBICHU O 3I0pOBOM 00pa3e KU3HU, Ha BOCIHUTAHHE
OepeKHOTO OTHOIICHHS K OKpy»Xarolled NpupoaHou cpene. B mporpamme mo
OMOJIOTUM TaKX e IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeamera «buonorus» B
peanuzauuu TpedboBanuit P®IOC COO K mNIAHUPYEMbIM JIMYHOCTHBIM,
METaNpeIMETHBIM U IMPEIMETHBIM pe3yjibTaTaM O0O0y4YeHHs U B (HOpPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4Y€OHO- I0O3HABATEIbHON JEATEIBHOCTU OOYYaIOUIMXCS IO
OCBOCHHIO COJEpKaHWA OHMOJOTMYECKOr0 OO0pa3oBaHUs HAa YpPOBHE CPEIHEro
o01iero oOpazoBaHusl.

[IporpammMa 1O OHOJOTUU SBISETCS OPUEHTUPOM JUJI COCTABJICHHS
aBTOPCKUX paboyux mporpamMm. ABTOpamMu padOuUMX MPOTrpaMM MOKET OBITh
IPEMIOKEH CBOM IMOAXOA K CTPYKTYPUPOBAHMIO M IOCIENOBATEIbHOCTH
U3y4YeHUs y4eOHOro marepuaja, CBO€ BHJIEHHE CHOCO00B (OPMUPOBAHUS Y
oOyyarolmuxcs MpeIMETHBIX 3HAHUM U yMEHMM, a TakKe METOJI0OB BOCIMTAHUS
Y pa3BUTHS CPEACTBAMH Y4€OHOTrO MpeaMeTa

«buomorusy.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHMsS —3aBEpILIACT
Ouonornueckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha paCUIMpPEHUE U
yriyOJieHre 3HaHUI 00y4Jaromuxcs 0 )KMBOM NPUPOJIE, OCHOBAX MOJIEKYJISIPHON U
KJIIETOYHOM Ouonoruud, 5SMOpUOJIOTUM U OWOJOTUU PAa3BUTHS, TEHETUKH,
CEJIEKIIMU, OMOTEXHOJOTUH, IBOIOLIUOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune yueOHOro mnpeamera «buosorus» Ha yriiyOJ€HHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCA K MOCIEAYIOMIEMY MOJYYEHHIO
OMOJOTMYECKOro  00pa3oBaHMsl B  By3aX W OpPraHU3aLMIX  CPEAHErO
npodeccuoHanbHOro oOpa3zoBaHus. (OCHOBY €ro COJEp)KaHHUS COCTaBIISET
cucTeMa OMOJIOTMYECKUX 3HAHUW, MOJYYEHHBIX MPU M3YUYEHUU OOYHAOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHUECKUX Pa3zesioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONy4aroT pa3BuTHe. Tak,
pacuMpeHbl M yriryOJieHbl OHOJOTMYECKHe 3HaHHUs O PACTEHHUSAX, >KUBOTHBIX,
rpubax, OaKTepHsAX, OpraHM3MEe 4YeJOBeKa, OOMIMX 3aKOHOMEPHOCTSIX >KH3HH,
JIOTIOJIHUTEIBHO  BKJIIOUYEHBI OMOJOTMYECKHE CBEJEHHUS MPHUKIAJHOTO U
IIOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPHUEHTHUPBI IS
nocieayromero  Beibopa  mpodeccun.  Bo3MokHa — Takke ~— MHTerparus
OMOJIOTMYECKUX 3HAHUMW C COOTBETCTBYIOIIMMM 3HAHUSIMH, TOJYYEHHBIMU
0Oy4aroIMMUCS MPU U3YYEHUU QUBHKU, XUMHH, reorpaduu 1 MaTEMATUKH.

CtpykTypa  mporpamMmbl 1O  OWOJOTMM  OTpakaeT  CHUCTEMHO-
YPOBHEBBIM M HBOJIIOIIMOHHBIN MOAXObl K U3yueHUIO Onosioruu. CorjacHo UM,
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M3Yy4alroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapPAKTEPHBIE U KUBBIX CHCTEM
pa3HOro YpOBHS OpraHM3ALMM, HBOJIIOLHMHA OPraHUYECKOrO MHUpAa Ha 3eMIE,
COXpaHEHHUs1 OHMOJOTHYECKOro pa3HooOpa3us IutaHetel. Tak, B 10 Kkiacce
U3Yy4aloTCsd OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHMOJIOTMH, SMOPHOJIOTMU |
OWONOrMM  pa3BUTHS, TEHETHKM W CEJNEKUHH,  OWOTEXHOJOTMU H
CUHTETUYECKON OHWOJIOTMH, aKTyaJu3UpPYyIOTCS 3HAHHS OOYyYarolUXCs IO
00TaHUKE, 300JI0THUH, aHATOMUU, PU3UOJIOrHH yenoBeka. B 11 kiacce usyyarorces
HBOJIIOLIMOHHOE YUYEHUE, OCHOBBI HKOJIOTUU U YUEHHE 0 Ouocdepe.

buonoruss  mpu3BaHa ~ oOecmeunTh ~ OCBOGHHE  OOYYArOIIMMUCS
OMOJOTMYECKUX TEOPUl M 3aKOHOB, HMJI€W, MPUHLMIIOB W MPaBUJ, JEXKAIIUX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, 3HaHUU O

CTPOEHUH, MHOTOOOpa3uu | O0COOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISIIUK,  OWOIIEHO3a,  AKOCHCTEMBI, O BBIJJAIOIIIUXCSI Hay4YHBIX
JIOCTUKEHUSIX, COBPEMEHHBIX UCCIICIOBAHUSIX B ouoJioruu,

OPUKIAJAHBIX ~ aclieKTax  OWoJorMyeckux  3HaHuM. [nsg  pas3BuTus u
MOJIJIEP KaHUsT MHTEpeca O0Yy4aromuxcsi K OUOJIOTUH Hapsiy CO 3HAYUTEIIbHBIM
00BEMOM TEOPETHUECKOT0 MaTepHuaia B COACPKaHUU MPOrPaMMbl MO OUOJIOTUU
PETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U PA3BUTHS TOW WM UHON
00JacTH OMOJIOTUH, BKIAJOM OT€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE
BOKHEUITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Lenp nzyuenus yuebHoro npeamera «bruosnorus» Ha yriryOJI€HHOM YpOBHE
— OBJaJCHHWE OOYYAOIMIMMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid UBBIX CHCTEM pa3HOTO paHra W TNPHOOPETCHHE YMCHHM
UCITOJIB30BaTh OTH 3HAaHWA B (OPMUPOBAHMM HHTEpEca K ONPEACICHHOM
obsactu poheCCUOHAIBHOU JIEATEIbHOCTH, CBSI3aHHOW C OWOJOTHEHW, WU K
BBIOOPY ~ y4eOHOTO  3aBEACHHS I TPOJOJDKEHUS  OMOJIOTHYECKOTO
oOpa3zoBaHus.

JlocTikeHue 1enuM  u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTI€UNBACTCS PEIICHUEM CIIETYIONIUX 3a0a4:

OCBOCHHE OOYYarOIUMUCS CHUCTEMBl OHOJIOTHYSCKUX 3HAaHMK: 00
OCHOBHBIX OHOJIOTMUECKUX TEOpUSX, KOHIICMIUSAX, THUMOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U TpaBWjIaX, COCTABJISIIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0 KapTUHY MHpa; O CTPOCHHUU, MHOTOOOpa3sMu U OCOOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJISIUs, BHUJ, OHOTEOILICHO3,
ouocdepa); O BBIJAIOIMIMXCS OTKPHITUSIX U COBPEMEHHBIX MCCIICIOBAaHUSAX B
Oouosoruu;

O3HAaKOMJICHHE OOYYaroNuXcsl C METOJaMH ITO3HAHHUS >KUBOW TPHPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJOTMYECKUX HayK (MOJIEKYJSIpHOU U
KJICTOYHOW OHWOJIOTHH, SMOpPHOJIOTMM W OHWOJIOTMM pa3BUTHUSA, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTHH M CHHTETHYECCKOW OWOJIOTHUH, IaJIeOHTOJIOTHH,
DKOJIOTHHU); METOJlaMH  CaMOCTOSITEJIBHOTO  TMPOBEJACHUS  OMOJIOTHYECKUX
UCCJIEIOBaHNM B Jlaboparopuri W B Tmpupone (HaOMOIeHHE, H3MEPEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIAJICHHE OOYYaIOMUMHCSI YMEHHUSIMHU: CaMOCTOSITEIbHO HAaXO/HTh,
aHAM3UPOBATh W KCIOJIB30BATh OMOJOTUYECKYI0O WH(GOPMAIIUIO; TOJIb30BaThCS
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OMOJOTMYECKOM TEPMUHOJIOTMENH U CUMBOJMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTHM M COLHUAIbHO-DKOHOMHUYECKUMH M 3KOJOTHYECKHUMHU
npobieMaMH 4e0BEUeCTBa; OICHUBATh IOCIEICTBUS CBOCH NEATEIBHOCTH IO
OTHOILICHUIO K OKpY>Kalollled MPUPOJHON Cpele, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX JIOJIeld; OOOCHOBBIBATH U  COONIOJATH  MEPHI
npoduIaKkTUKA WHGEKIUOHHBIX 3a00JIeBaHMA, TIpaBUiia MOBEJACHUS B MPUPOAC U
o0ecrniedyeHus 0e30macHOCTH COOCTBEHHOU KU3ZHENIEATEIbHOCTH B
Ype3BbIYAMHBIX  CUTyalMsIX MPUPOJHOTO U  TEXHOTEHHOIO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAy4YHBIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pazBuTHE y  OOydYaromMXcsi  MHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM B TMpOlLlECCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMU U
COBPEMEHHBIMU HCCIICJIOBAHUSIMA B OHOJOTHH, pElIaeMbIMH €0 TpoblieMaMu,
METO/10JI0TUEN OHOJIOTMYECKOTO UCCJIEI0BAHMUS, MIPOBEICHHS
OKCIIEPUMEHTAIBHBIX ~ HCCICNIOBAaHUM, pEIIeHHs  OWOJOTMYecKUx  3ajad,
MOJICJIUPOBAHUSL OMOJIOTMYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y O0yYaIOIUXCS [IEHHOCTHOTO OTHOIICHHS K YKUBOM MPHUPOJIE
B I[EJJIOM U K OTICIbHBIM €€ OOBeKTaM U SBICHHSIM; (OPMHUPOBAHUE
HKOJIOTUYECKOM, T€HETUUECKONM TI'pPaMOTHOCTH, OOIIEW KyJbTYphl IOBEJIEHUS B
IPUPOJIE; UHTETPAIM €CTECTBEHHO-HAYUHBIX 3HAHUMH;

npuodpeTeHre OO0y4yaroUUMHUCS KOMIETEHTHOCTH B  PAallMOHAIBHOM
IPUPOJIONIOIB30BaHUM (COOJIOACHUE MpaBWJI TNOBENEHUS B MPUPOJE, OXpaHbI
BHJIOB, DKOCHUCTEM, OHOC(ephl), COXpaHEHUH COOCTBEHHOTO 3I0POBbS U 3JI0POBbS
OKpYXalolmux Jiojae (cobmoneHuss wmep mNpoduiakTUKA — 3a00JeBaHUM,
obecrnieueHrne 0€30MaCHOCTH >KU3HENEATEIbHOCTH B YPE3BBIUANHBIX CUTYyaIMsIX
OPUPOAHOTO M TEXHONEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHWM M YMEHHI B MOBCEIHEBHOW U3HH;

CO3JaHME YCJIOBUM Uil OCO3HAHHOTO  BBIOOpa  OOyYarOIUMHCS
WHIUBUyaJIbHOM 00pa30BaTEIbHON TPAaeKTOPHUH,

CHOCOOCTBYIOILIEH  TMOCHEIYIOIIEMY
po(eCcCHOHATIEHOMY CaMOOIPEAEIIEHUI0, B COOTBETCTBUU C WHIUBUIYAJIbHBIMU
UHTEpecaMu U MOTPEOHOCTIMHU PETUOHA.

OO6miee 4YMcIO YacoB, PEKOMEHIOBAHHBIX JUIsI M3Yy4YEeHHs OHOJOTHM Ha
yriyoinenHom yposHe, — 204 gaca: B 10 knacce — 102 ygaca (3 daca B Hezeno), B
11 kimacce — 102 yaca (3 gaca B HeIelIIO).

OT160p opraHu3aMoHHBIX (OPM, METOJOB U CPEJCTB OOyUYEHUSI OMOJIOTHUU
OCYUIECTBJISIETCSI C YYETOM CHEIU(UKHN €ro COAEpPM aHUS M HAIlpPaBIECHHOCTH Ha
NPOJOJDKEHHE OMOJIOTHYECKOTO O00pa3oBaHWs B OpraHM3alUsAX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNIbHBIM  yCIIOBUEM TpU OOyYeHUH OHOJOTMM Ha YriayOJIeHHOM
YpOBHE SIBJISIETCS IMPOBEJIEHUE JTAOOPATOPHBIX U MpakTHUecKux padot. Taxxke
ydacTue  OOyd4aromMxcs B BBIIOJIHEHUHM  TNPOEKTHBIX W y4eOHO-
UCCJIEIOBATENLCKUX PA0OT, TeMAaTHKa KOTOPBIX OINPENENSeTCsl YYUTENEeM Ha
OCHOBE WMEIOIIMXCS MaTepUATbHO- TEXHUYECKHX pPECYpCOB U  MECTHBIX
IIPUPOIHBIX YCIOBUH.
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COJEP)XAHUE OBYUEHM A

10 KJIACC

102 4, u3 HUX 1 4 — pe3epBHOE BpeMsl.

Tema 1. buoJiorusi kak Hayka

CoBpeMeHHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHsi Ouosioruu. buosjormyeckue Haykd MW H3ydaemble HMH MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAJHBIE W IOWCKOBBIE HAyYHBIE HCCICIOBAHHUS B
OHOJIOTHUH.

3HaueHne OHOJOrMM B (POPMUPOBAHUH COBPEMEHHOM E€CTECTBEHHO-
Hay4yHOM KapTuHbl mupa. [Ipodeccuu, cBa3aHHble ¢ OuoNOrueil. 3HaYEHUE
OMOJIOTMM B MPAKTUYECKOW JNIESITEIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEIbCKOM
X0351CTBE, MPOMBIIUIEHHOCTH, OXPaHe MPUPOJIbI.

Jlemoncmpayuu:

llopmpemuoi: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y.
Hapsun, Y. T'apseu, I'. Mengens, B.M. Bepuanckumii, W.II. IlaBnos, M.NU.
MeunukoB, H.U. Basunos, H.B. Tumodees-Pecosckuii, [[. Yorcon, ®@. Kpux,
J1.K. benses.

Tabauyvl u cxemvl: «CBsi3b OMOJIOTMM C IPYTMMH Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. J)KuBble cHCTEMBI U UX H3YUeHHE

JKuBbie cucTempl Kak TpeaMeT u3ydeHus Ouosjoruu. CBOWMCTBA KHUBBIX
CUCTEM: €IWHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCT,
CJIOKHOCTh U YIIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHHU3aIIM,
CaMOBOCIPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCHCTEMHBIN
(Ouoreouenotuueckuit), ouochepupiil. Ilpomneccel, MpPoUCXOASIIME B KHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKU KUBOTO. KuU3Hb Kak (opma CylIeCTBOBaHUS
Marepuu. Hayku, wu3ydaromme IKHUBbIE CHUCTEMbl Ha Pa3HBIX YPOBHIX
OpTraHU3AI1H.

N3yuenune XuBBIX cucTeM. MeToasl Onosiornueckoil Hayku. Habmronenue,
W3MEPEHHUE, DKCIEPUMEHT, CcUCTeMartu3auus, MertaaHanu3. [lonatue o
3aBUCUMOM M HE3aBUCMMOW mniepeMeHHOW. [lmanupoBaHue sKCriepUMeEHTA.
[TocTanoBka u mpoBepka runote3. Hyneas runore3a. Ilonstue BbIOOpKH U
ee  JOCTOBEpHOCTh.  Pa30poc B  Owonormueckux  gaHHbIX.  OIeHKa
JIOCTOBEPHOCTH TOJYUYEHHBIX pe3yJbTaTOB. [[pUUMHBI HUCKaXXEHUSI pE3yIbTAaTOB
skcriepuMenTa. [[oHsATHE CTATUCTUYECKOTO TeCTa.

Tabnuyvt u cxemovli: «OCHOBHBIE TIpU3HAKU >KU3HWY», «buonornueckue
cuctemMbl», «CBOMCTBa JKMBOM Marepum», «YPOBHU OPraHU3alMM KUBOU
npupoae», «CTpOoeHHE >KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUYECKOro opranu3Ma», «buoreornenos», «buochepa», «MeTombl
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U3YUYEHUS KUBOU MPUPOIBI».

Obopydosanue:  nabopatopHoe  oOOpyJOBaHUE JJISI  MPOBEICHUS
HAOJIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

Ilpakxmuueckaa paboma «VIcnonp30BaHUE paA3TUYHBIX METOJOB IMPH
W3YUYCHUU )KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTKu

Kierka — CTpyKTypHO-QYHKIMOHAJIbHAS eAuHULIA XKuBoro. Hcropus
oTkpbiTus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilnetinen, P. BupxoB). OcCHOBHbIE MOJOXKEHUS COBPEMEHHOU
KJIETOYHOUN TEOPHH.

Meroabpl  MOJEKYJSIPHOM W KJIETOYHOM OWUOJOTHMU: MHUKPOCKOIUS,
xpomartorpadus, 371eKTpodope3, METOA MEUEHBbIX aToMOB, nudepeHanibHoe
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK.

Jlemoncmpayuu:

llopmpemwi: P. TI'yk, A. JleBenryk, T. IlIBann, M. Ilnelinen, P.
Bupxos, K.M. bap.

Tabauyuw u cxemvl:  «CBETOBOM  MHKPOCKOI», «IJIEKTPOHHBIN
MUKPOCKOID», «IcTOpHS pa3BUTHS METOIOB MUKPOCKOITAW.

Obopyoosanue.: CBETOBOM MHKPOCKON, MUKpPOIpENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

llpakmuueckas paboma «VI3yueHue METOJIOB KJIETOYHOW OUOJOTUH
(xpomarorpadus, snekrpodopes, auddepeHuanbHoe IEHTPUDYrupoBaHUE,
[11IP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMHYECKUM COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona u ee ponbp Kak pacTBOPHUTEINS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAaHUHU
KJIETKH, TEIUIOPETYJsiuu. MuHepaabHble BEIECTBAa KIETKU, UX OMOJOrHYecKast
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosormdeckue mnosumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTYpbl OelKoBOM Mosiekybl. [lepBuunas
CTpYKTypa Oeika, TMenTuaHas CBA3b. BTopuyHas, TpeTU4HAas, 4YEeTBEPTUUYHAs
cTpykTyphl. [leHatypauus. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue GyHKINM OCIKOB.

YrineBoabl. Monocaxapusl, JIACaXapupbl, OJIMTOCaXapHU bl U
nonucaxapuapl. OOUMNA TUIAaH CTPOCHHS W (PUBMKO-XMMUYECKHE CBOMCTBA
yriieBo/10B. buonornyeckue GyHKIIMU yTIEBOIOB.

Jlumuael.  T'mapodunsHO-TUApOdOOHBIE  cBoMcTBa.  Knaccudukarms
munuaoB. Tpurmunepunbl, Gochonumuabl, BOCKH, cTepoujibl. bromornyeckue
bynkuun  ymmunoB.  OOmume  cBoMcTBa  OMOJOTMYECKHMX  MEeMOpaH  —
TEKY4YeCTh, CIIOCOOHOCTH K CAMO3aMBIKAHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CtpoeHne HyKkIE€MHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun komrmiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — npoitHas cniupanb. MectoHaxoxaeHue u ounosnorndeckue pynknuu JTHK.
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Buael PHK. ®yukuuu PHK B kietke.

Crpoenue monekyibel AT®. Makpospruueckue cBsizu B moisiekyyne ATO.
buonornueckue QPynkuun AT®D. BoccTaHOBIEHHbIE TEPEHOCYUKH, HUX
¢ynxun B kietke. CexkBenuponanue JJHK.

CrpyktypHas ~ OuWojorusi:  OMOXMMHYECKHE U Ouodpu3nyYecKue
HCCIIEIOBAHUSI COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPhl OMOMOJIEKY!I.
Jlemoncmpayuu:

llopmpemwi: JI. Ilomunr, [I. Yorcon, ®. Kpuk, M. VYwikunc, P.
Opanknun, @. Conrep, C. [Ipy3unep.

Juacpammer:  «PacripeieneHne XUMHUYECKUX DJJIEMEHTOB B  HEXKHBOU
IPUPOIEN,

«Pacripenenenmne XMUMUYECKHUX JIEMEHTOB B ) KUBOM PUPOJIEY.

Tabnuyvr u cxemol: «lleproguyeckas TabavIa XUMHUYECKUX AJIIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JHUOuAoB», «HyKIEeMHOBBIE KHCIOTBI,
«Ctpoenue Mosnekyasl ATOy.

Obopyoosanue.: XMMUYECKas 1ocyjia 1 000py0BaHHUE.

Jlabopamopnasa  paboma  «OOHapyxkeHHe  O€JIKOB C  IOMOIIBIO
KAUEeCTBEHHBIX PEAKIIUN».

Jlabopamopnasa  paboma  «VccnenoBaHue  HYKJICHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u pyHKUMH KIETKU

Tumnbl KIETOK: SyKapuoTUueckas W TpokapuoTudeckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuotuueckol kietku. KierouHas creHka Oaktepuil u
apxeii.  OCOOEHHOCTM  CTpO€HUsi  rerepoTpodHOl U aBTOTPOPHOU
MPOKAPUOTUYECKUX KIETOK. MECTO U pojib MPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (GyHKIIMOHUPOBAHHE DYKapUOTUYECKOU KJIETKH.
[Mnazmatuueckass MemOpana (mmasmanieMma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTHUeCKy0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnerdennass nud@ysusi), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpaHcnopT). [lomynponurniaemocts MemOpanbl. PaGorta HaTpwii-
KJIMEBOTO Hacoca. DHIOIUTO3: MUHOLMTO3, darorutos3. Jk3ouuTo3. Kierounas
cteHka. CTpykTypa u GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpUOOB.

[Muromnasma. Iluto3zomb.  Ilutockener.  JIBMJKEHME  LIMTOILIA3MBI.
Opranouzpl KJICTKH. OnnomeMOpaHHbIE OpPTaHOU/IBI KJICTKHU:
snpomnazmaruueckas cetb (I11C), anmapat ['oabmku, IM30COMBI, UX CTPOEHUE U
bynkuun. B3auMocBsA3b OIHOMEMOpaHHBIX OpraHoujoB kieTku. CTpoeHue
rpaHyisipHOTO peTuKyiayMa. CHHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaHd. ['mankuit (arpaHyJspHBIN) HHAOIUIA3MATHYECCKUI PETUKYITYM.
CexperopHast (QyHKIUs anmapata [ oiabmKu.
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Tpancopt BemiecTB B KJIETKE. Bakyonu pacTUTENBHBIX —KIETOK.
Knerounsrit cok. Typrop.

IlonmyaBTOHOMHBIE  OpraHOWIbI  KIETKU: MHUTOXOHAPHUM, IUIACTUIBI.
Crpoenve ¥ (pyHKIMU MUTOXOHIpUN W Tactul. [lepBuuHbIe, BTOPUYHBIE M
CIIO)KHBIE  TJIACTHIbI  (DOTOCHHTE3UPYIOIIUX  JYKapHOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BHICIINX PACTCHUMU.

HememOpanusie  opranowabl  kinetku. CTtpoeHne ©  (QyHKIHH
HEMEMOpaHHBIX  OpraHOWUJOB  KIETKU. PubGocombl.  MukpoduiaMeHTsI.
Mpiieunbie  kiIeTku. Mukpotpy6ouku. Kierounsiit mentp. Crpoenue u
JBIKEHUE KT'YTUKOB U pecHUYeK. MukpoTpyoouku nuroruiazmMel. LleHTprob.

SAnpo. OO6onouka saApa, XpOMaTUH, KapuoIUla3Ma, SAPBINIKU, UX
ctpoeHrne u (QyHkuuu. SAnepHeii OenkoBbIM MaTpukc. [IpocTpaHcTBeHHOE
pacrnoJiokKeHue XpoMocoM B nHTepdha3HoM sjipe. benku XxpomaTuHa — TUCTOHBI.

Knerounble BrimtoueHusa. CpaBHUTENbHAS  XApaKTEPUCTHUKA  KIIETOK
AYKapHoT (PACTUTENbHOM, J)KUBOTHOM, TPUOHOM).

Jlemoncmpayuu:

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

Tabauyvr u cxemvi: «CTpoeHHE JYKAPUOTHUUECKOM KieTku», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpoeHHE  pacTUTENIbHOW  KIETKW», «CTpoeHue
MUTOXOHApUWN», «Anpo», «CTpoeHne NpOKapuOTHIECKON KIETKIY.

ObopydosaHue: CBETOBOM MUKPOCKOIN, MHUKPOMpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUabHBIX KIETOK.

Jlabopamopnaa paboma «V3ydeHue CTpPOEHHUS KIETOK pPa3IMYHBIX
OpPraHU3MOB).

lpaxmuuecxas paboma «V3ydenne CBONCTB KJIIETOYHONH MEMOPaHBD».

Jlabopamopnas  paboma «VccnenoBaHue IJIa3MoJIM3a M ACTUIa3MOJIN3a B
PACTUTEIIbHBIX KIIETKaX).

Ilpakxmuueckas  paboma  «VI3ydyeHWe  JBWIKEHHUS  IIMTOIIA3MBI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0MeH BelecTB U MPeBPAlleHUE YJHEPTUHU B KJIETKe

AccUMUIISILIUS U JUCCUMIJISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Turbl
oOMEHa BEIIECTB: aBTOTPOMHBIA M TeTepoTpOodHBIA. YuacThe KuUcCIopoAa B
OOMEHHBIX Mpoleccax. DHEpPreTnyeckoe oOecreueHrue KIETKU: NpeBpallleHue
AT® B 06MeHHBIX TIporieccax. DepMEeHTATUBHBIN XapaKTep peakIuidi KJIETOYHOTO
MeTabonuzma. DepMeHThI, MX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHUCTBUS.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTAaHUUYECKUX KaTaau3atopoB. bemku-
aKTUBATOPBI M OENKH- MHTHUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEepPMEHTATHUBHBIX
peakiuii OT pa3InYHbIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OpraHMYECKUX BelmecTB B KieTke. dotocuHTes.
CeeroBass u TemHOBas (as3el. [IpomyktuBHOCTH (oTocuHTe3a. Brusuawue
pa3IuuHBIX (PAKTOPOB HA CKOPOCTH GOTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A.
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XeMOCHHTE3. Pa3nooGpasue OpraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTEPHUH, KeNe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

Anas’pobnbie opraHu3mbl. Buabl 6poxenus. [IpoaykTsl OpokeHHs U UX
WCITOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIe3HEH.

AspoOHBIe OpraHU3MBl. Drarbl YHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITIOKO3bI.

buonornueckoe  okucieHWe, WJIM ~ KIETOYHOE  JbIXxaHue. Poinb
MUTOXOHIpUM B Mpoleccax Ouosoruyeckoro okucieHus. luxnnueckue
peakuun. OxkucnutenbHoe dochopunupoBanue. [IpernmyiecTsa a3poOdHOro MyTu
oOMEHa BeIIECTB TNepea aHadpOOHBIM. DP(HEKTUBHOCTh IHEPrEeTHUECKOTO
oOMeHa.

Jlemoncmpayuu:

llopmpemuwr: [1. Ilpuctim, K.A. Tumupsszes, C.H. Bunorpanckuii, B.A.
OHrenprapar, [1. Mutuem, I'.A. 3aBap3uH.

Tabnuyvt u cxemoi: «DOTOCUHTE3Y, «OHepreTuyecknuii - oOMen»,
«buocunres 6enkay, «CtpoeHue pepMeHTa», «XEMOCHUHTE3Y.

ObopydoeaHue: CBETOBOM MHUKPOCKOIN, OOOpYJIOBaHHE IS

MIPUTOTOBIICHUS MOCTOSTHHBIX u BPEMEHHBIX
MUKPOIPEnapaToB.

Jlabopamopnasa  paboma  «V3ydeHue KaTaIUTHYECKOM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)».

Jlabopamopnas paboma «W3ydeHne GEPMEHTATHBHOTO pacHISIICHUS
MEPOKCHUIa BOJIOPOA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopamopnasa paboma «CpaBHeHHE TIpolieccoB (HOTOCHHTE3a W
XEMOCHUHTE3a».

Jlabopamopnas paboma «CpaBHEHUE MPOLIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. Hacinencreennasi uHpopManus U peajau3anms ee B KJIeTKe

Peaknuu maTtpudHoro cuHresa. [I[pyHINI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpPUYHOIO CUHTE3A. Peanmu3ammss ~ HaciaeACTBEHHOM uH(bOopMaLuu.
['eneTnueckuil Ko, ero cBoucrBa. TpaHckpumnius — marpuunbli cuHTe3 PHK.
[IpyHOMIOBI ~ TPAHCKPUIILMHU:  KOMIUIEMEHTAapHOCTh,  AHTUIAPAILIEIBHOCTb,
ACUMMETPUYHOCTb.

Tpancnauuss u ee stanbl. Yuactue TpancnoptHeix PHK B OGuocunTese
oenka. YcioBus Ouocuntesa 6enka. KogupoBanue amunokucnot. Poib pubocom
B OnocuHTe3e Oenka.

Opranuszanusi reHoMa y MpOKapuoT U 3yKapuOT. Perynsuus akTUBHOCTH
reHoB y mpokapuoT. ['mmoteza omepona (P. XKakob6, K. Mano). Perymsmus
OOMEHHBIX MPOLECCOB B KieTke. KileTouHblii roMeocTas.

Bupycel — HekinetouHble (QOpMbI KU3HM U OOJMraTHbIE Mapa3UThI.
CtpoeHue NpOCThIX U CII0KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprno(aros.

BupycHsbie 3a005eBaHus yeaoBeKa, KUBOTHBIX, pactenuid. CITN /I, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIEMBI.
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, /[.1. iBanoBckuii.

Tabnuyvr u cxemvi: «bumocuHTes Oenka», «l'eHEeTHMYECKHMI  KOI»,
«Bupyce», «baktepuodarmy.

lIpaxmuueckas paboma «Co3iaHre MOJEIN BUPYCa».

Tema 8. JKu3zHeHHBIH UK KJIETKH

Knerounslii mmki, ero mepuonabl W perymsiauus. MuHtepdaza u MHTOS.
OcoOeHHOCTH TIpOLIeCCOB, MpoTekaoumx B uHTepdase. [loaroToBka KIeTKH K
nenenuto.  IIpecunrernueckuid  (MOCTMUTOTUYECKUM), CHUHTETUYECKUH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epuobl UHTEpGa3bl.

Matpuunsiii cunre3 JIHK — permukanus. [Tpunnuner perukanuu JJHK:
KOMIUJIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexanusm permukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM HA0Op KICTKW — KapuoTHN. JIUIUIOMIHBIA W
rarylonIHBIA  HaOOpel  XpoMocoM. ['omomoruunsie XpomMocombl. I[losioBbie
XPOMOCOMBI.

Henenne knetkn — MuTOo3. CTaguum MHUTO3a M TPOUCXOIAIIME B HUX
nporecchl. Tunel MmuTo3a. KapnokuHes U HUTOKMHE3. bHOIOrnyeckoe 3Ha4eHUE
MUTO3A.

Perynsuuss MUTOTHYECKOrO LMKIIA KieTku. [Iporpammupyemast kieTodHas
ruoesb — arnonTo3.

Kierounoe sinpo, XpoMOCOMBI, PYHKIIMOHAIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvr u cxemvt: «KU3HEHHBIM UK KIETKW», «MuUT03», «CTpoeHHe
xpomocom», «Pemmkarusa JJTHK».

Obopyoosanue: CBETOBOM MUKPOCKOI, MHKporpenaparsl: «MuHT0o3 B
KJIETKaX KOPEIIKa JyKay.

Jlabopamopnas ~ paboma  «/3yuyeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax».

Jlabopamopnass paboma «HabmoneHue MuTO3a B KIETKAX KOHYHUKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax).

Tema 9. CTpoenne n pyHKIIMH OPraHU3MOB

buonorunueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOCHHMSI U JKU3HEACSTENBHOCTH  OAHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxew, OIHOKJIETOYHbIE TI'pHUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYyrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTel MHOTOKIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIluHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbsl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas,
MOKPOBHAs1, MPOBOASAIIAS, OCHOBHasl, MEXaHUYECKas. OcoOenHoctu
CTpoeHus, (YHKIMI ¥ pacMoI0KEeHUS TKaHEH B opraHax pacTEeHUH.
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TkaHW KUBOTHBIX U YEJIOBEKA. THIIBI dKMBOTHBIX TKAHEH: SIUTEINAJIbHAS,
COEIMHUTEIbHAS, MBIIIEYHAs, HEpBHasl. OcobenHoctu CTpOEHHUH,
GYHKIMI 1 pacioIoXKeHHs TKaHEe B OpraHax *KHUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble M reHEpaTHUBHbBIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena OPraHU3MOB. Kapkac PacTEHUMN. Ckenetsl
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX >XUBOTHBIX. HapyXHbIi M BHYTPEHHHI
ckeneT. CTpOCHHE U THIIbI COETUHEHUS KOCTEH.

JIBI>KEHUE  OpraHu3MoOB. [[BH)KEHHME  OJHOKIETOYHBIX OpPraHU3MOB:
ameOoUIHOE, KT'YTUKOBOE, pECHUUHOE. [[BU)KEHHE MHOTOKJIETOUYHBIX PacTEHUM:
TPONU3MBl M HACTUHU. [[BMKEHHME MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIuranue opranmnsmoB. [lornomenne BOABL, YIVIEKMCIOTO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIluTtanne )xnuBOTHBIX. BHyTpHnIomocTHoOE 1
BHYTPUKIIETOUHOE TuIIeBapeHue. [IuTaHne mO3BOHOYHBIX KMBOTHBIX. OTAEINbI
NUIIEBAPUTENBHOrO TpakTa. l[IumeBapurensHble xenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

JlpixaHue opraHu3MoB. JlpiIxaHwe pacTeHuil. JIpIXaHuWE KUBOTHBIX.
Huddys3us razoB yepe3 NoBEepXHOCTh KieTkU. KoxkHoe apixaHue. /[pixaTenbHas
noBepxHocTh. JKaOepHoe U JerouyHoe JbpIXxaHue. J[pIXaHWE MO3BOHOYHBIX
JKUBOTHBIX M UEJOBEKAa. OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas CUCTEMa 4elloBeKa. MexaHusMm
BECHTWJALIMM JIETKUX Yy NTUL W MICKONHWTAOMMX. Perymsdmus apixaHus.
JIpIxaTeabHble 00ObEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMbI PACTCHUM.
TpaHcropT BemECTB y KUBOTHBIX. KpOBEHOCHas cUCTEMa W €€ OpPraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrm KkpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIIOXKHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI TO3BOHOYHBIX KMBOTHBIX. PaboTa
CepALa U €€ peryssauus.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beiaenenue y
#UBOTHBIX. CokparutenpHble Bakyosd. Opransl BblaeneHus. DuibTpanus,
CeKpelMsi M O00paTHOE BCAachblBAHWE KaK MEXaHU3Mbl pabOTbl OPraHoB
BbiAiesieHHs. CBA3bp MOJIOCTH Telda C KPOBEHOCHOM W BBIAECIMTEIBHON
cucreMamu. BrpineneHne y I03BOHOYHBIX JKMBOTHBIX M yenoBeka. lloukwm.
Crpoenne u ¢yHKimoHupoBanue Hedppona. OOpazoBaHHE MOUYM y UETOBEKA.

3amurTa y OpraHu3MOB. 3aluTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LMUCTHI MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pPacTEeHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >XKMBOTHBIX. [IOKpOBBI M MX IPOU3BOJHEIE.
3amuTa opranusma oT Oose3Heil. UMmyHHas cucteMa yenoBeka. KieTouHbiil u
TYMOPaJIbHBIA UMMYHHUTET. BpOXXIEHHBII U NPUOOPETEHHbIN crnenupuyecKuit
UMMyHUTET. Teopus KiIOoHaJIbHO-ceneKTuBHOro ummyHnurera (I1. Opaux, ©.M.
bepuer, C. ToneraBa). BocnamurenpHble OTBEThl OpraHu3MoB. Pouib
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BPOXICHHOT'O UMMYHHUTCTA B pa3BUTHHU CUCTCMHBIX 3a00J1eBaHMI.

PazgpaxxumocTts W perymamms |y OpraHu3moB. Pasnpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxumocTte W peryisamus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cuctema u peduiekTOpHas peryisauus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OT/EJIbl. DBOIIOLHUOHHOE YCI0)KHEHUE CTPOEHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTIedbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XKHBOTHBIX. Pediexc u
pednexropHas ayra. be3ycinoBHbIE U YCITOBHBIE pe(IIeKCHI.

I'ymopasibHast perynsauus U SHIOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl HHIOKPUHHOM CHUCTEMBI M MX TOPMOHBL. J[eliCTBUE T'OPMOHOB.
B3aumocBsI3p HEpBHOM W HSHAOKPUHHOW cucTeM. l'nnotamamo-runodusapHas
CUCTEMA.

Jlemoncmpayuu:

Ilopmpem: N.I1. [1aBnos.

Tabauyvr u cxemvi: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocimm», «bakrepun», «lIpoctenmme», «Opranbl IBETKOBBIX PACTEHHID,
«CucteMbl OpraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue cTediis,
«CTpoeHne JNHMCTOBOM IUIACTUHKWY, «TKaHU >KMBOTHBIX», «CKEJET 4YeI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaTenbHas

cucrema», «HepBHas  cucrema», «Koxka», «MpblllleyHas  CHUCTEMay,
«BplenuTenpHas cucTeMay, « JHIOKpUHHAs cuctemMay, «CTpoeHHe MBI,
«AMMyHUTETY, «Kumeuynomnojioctaeie», «Cxema MU TaHUS pacTEeHU,

«KpoBEHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOe€HHE THUIPHI»,
«CtpoeHue 1utaHapun», « BHyTpeHHee cTpoeHue nokneBoro 4epssi», «HepsHas
cucrema peio»,  «HepBHas cucrema — sarymkm», «HepBHas cucTemMa
npecMmbIkaomuxcs», «HepBHas  cucrema  mTuiy, «HepBHas — cuctema
MIIeKOTIUTaomuXy», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopydosaHue: CBETOBOH MHUKPOCKOI, MUKPOIPENapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MHUKPOTPENapaThl TKAHEH, PAKOBHHBI MOJUTIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIEC dK3EMIUIIPbl KOMHATHBIX pAacTEHUM, repdapun
pacTeHUN pas3HBIX OTJENIOB, BIIAXKHBIE TMpenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
o0opyZ0BaHUE JUIsI JEMOHCTpAIlMU TMOYBEHHOTO U BO3IYIIHOTO TMHUTAHUS
pacTeHul, pacHieryieHUs Kpaxmana u OelIKOB Toja JelcTBUeM (EpPMEHTOB,
00OpyI0BaHUE JJIsi JEMOHCTPAIIMU OMBITOB TI0 U3MEPEHUIO )KU3HEHHON €MKOCTH
JCTKUX, MEXaHW3Ma JbIXaTENbHBIX JBIKCHWH, MOJEIHM TOJOBHOTO MO3Ta
Pa3INYHBIX KUBOTHBIX.

Jlabopamopnass paboma «V3yuyeHne TKaHEH pacTEHUIN».
Jlabopamopnas ~ paboma  «VI3ydeHume  TKaHEW  KUBOTHBIX).
Jlabopamopnas paboma «VI3ydeHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PasmHokeHNe ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHUS OPraHU3MOB: Oecrojioe (BKJII0Yasi BETeTaTUBHOE) U
nojoBoe. Buapl 0Oecnoyioro  pa3MHOXEHUSA: [OYKOBaHUE, CIOPYJISIUS,
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dbparmeHTaiys, KIOHUPOBAHHUE.

[TosmoBoe pazMHokeHue. [1on0BbIE KIIETKH, WU raMmeThl. Meio3. Ctaauu
Meiio3a. IloBenenue xpomMocoM B Mero3e. Kpoccunrosep. buosormueckuii
CMBICJI MelO03a ¥ MOJIOBOTO Ipouecca. Meno3 u ero MecTo B JKU3HEHHOM LIUKJIE
OpTaHU3MOB.

[Ipen3aponpimieBoe pasputue. [ameroreHes y KUBOTHBIX. [losioBBIE
xkene3bl. O0pa3oBaHue W Pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes U OOTCHE3.
CtpoeHue MoJOBBIX KIETOK.

OmooTBOpeHHEe U AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pa3BUTUU OpraHu3MoB. CTaguu 3MOpUOTreHe3a KUBOTHBIX (HA pUMEpE
nsarymku).  JpoGnenue. Tumbl  gpobnenus.  OcoOeHHOCTH — ApOOJIEHUS
MJICKOTUTAIOMIUX. 3apObIIIEBbIC JUCTKU (TacTpyssiuus). 3akiagka OpPraHOB U
TKaHEW U3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BIMSHUE YACTEN Pa3BUBAIOIIETOCS
3apojpiiia (AMOpUOHATbHAS UHAYKIUS). 3aKjiajKa IJlaHa CTPOCHUSI KUBOTHOTO
KaKk pe3yJibTaT HEPAPXUYECKUX B3aUMOJCUCTBUM Te€HOB. BuusHue Ha
AMOPUOHATBHOE PA3BUTHUE PA3TUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTaMOpuoHaneHBIM nepuoa. Ilpsmoe u
HempsiMoe pas3BuTue. Pas3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX. buojornueckoe 3HA4Y€HUE MPSIMOIO U HENPSIMOIO
pa3BUTHUSA, UX PACIPOCTPAHEHUE B MpUpPoOJE. THUIbI pocTa KUBOTHBIX. PaKTOPHI
pEryJsiliui  pocTa >KUBOTHBIX M uejoBeka. Craauu mTOCTIMOPHOHAIBHOTO
pa3BUTHUA Y )KMUBOTHBIX U 4esioBeka. [lepronibl onTorenesa uenoseka. CrapeHue u
CMEPTh KaK OMOJIOTHUYECKHUE TMPOIECCHI.

Pa3mHoxenue u paszputue pacrteHuil. ['ameroput m cnopodur. Meiio3 B
JKU3HEHHOM 1MKJIe pacteHuil. (OOpa3oBaHue Crmop B Mpolecce Meio3sa.
['amerorene3 y pacrenud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOifHOE OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue
Y Pa3BUTHUE CEMEHHU.

MexaHu3MBbl peryJsiliii OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

Jlemoncmpayuu:

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

Tabauyvl u cxemwvl: «BereTaTuBHOE pa3MHOXKeEHUE», «THIBI OECrooro
Pa3sMHOXECHUSD, «Pa3MHO)eEHUE XJIaMHUJIOMOHAbI», «Pa3MHOXeEHNE
3BIIICHB», «Pa3sMHOxeHne runpby, «Menos3y», «XpoMocoMbly, «l'aMeToreHesy,
«CTpoeHue AUIEKIETKH U crepMaTo3ouaa», «OCHOBHBIE CTaUHd OHTOTEHE3ay,
«IIpsmoe u Hempsimoe pasButuey», «PazButme Manckoro xyka», «Pa3Butune
capanun», «Pa3ButHe nATYHIKW», «J[BOWMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX
pactenuit», «CTpoeHHe CeMSIH OIHOAOJBHBIX U JBYAOJBHBIX PAaCTCHUI»,
«OKW3HEHHBIN UK MOPCKOM KamycCThbl», «JKU3HEHHBIN TUKIT MXa», « KU3HEHHBIN
[UKJT TAMIOPOTHUKA», « KU3HEHHBIN LIMKIT COCHBDY.

Obopyodosanue. CBETOBOM MHKPOCKOIN, MHUKpPOIpENapaTbl  SIUIEKIECTOK
Y CIIEPMATO30UA0B, MOJENb «LIMKII pa3BUTHS JTATYIIKW.
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Jlabopamopnaa paboma «VI3yueHue CTpOEHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOINPEIAPATAX).

Ilpakmuueckas paboma «BbIsIBIeHHE TPU3HAKOB CXOJICTBA 3apOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopamopnasa paboma «CTpoeHUE OPraHOB Pa3MHOXKEHHUS BBICHINX
paCTEHUIN.

Tema 11. I'eHeTuka — HayKa O HaCJEACTBEHHOCTH M M3MEHYHMBOCTH
OPraHMu3MoOB

Wcropust cTraHOBIEHUS M pPa3BUTHUS TEHETHMKUM Kak Hayku. Paborer I
Mengens, I'. ne @pusa, T. Moprana. Pojib 0T€UECTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Paboter H.K. KomenoBa, H.M. BasumoBa, A.H. benosepckoro,
I'"JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumogeesa-Pecosckoro.

OCHOBHBIE TC€HETUYECKHE TIOHATHUS H CHUMBOJBL. [ OMOJIOTMYHBIE
XpPOMOCOMBI, aJUIEIbHBIC TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JTOMUHAHTHBIA W
PELIECCUBHBIN TMPU3HAK, TOMO3UI0Ta, TE€TEPO3UroTa, YUCTas JUHUSA, THOPHUIHI,
reHoTun, ¢eHotun. OCHOBHBIE METOJIbI TEHETUKH: TUOPUI0JIOTHYECKUM,
LATOJOTUYECKUI, MOJIEKYISIPHO- T€HETUYECKHM.

Jlemoncmpayuu:

llopmpemui: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.I.
BasunoB, A.H. benozepckuii, I'.[[. Kapneuenko, HO.A. ®wmnuenko, H.B.
Tumodee-PecoBckuid.

Tabauyst u cxemol: «MeToIbI TEHETUKNY, « CXEMBI CKPEIIIMBAHUS.

Jlabopamopnasa paboma  «Jlpozodpuna Kak OOBEKT TEHETHUYECKHUX
VICCIICTIOBAHUI.

Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpenBanue. [lepBbiii 3akoH MeHnenss — 3aKoH
eauHooOpa3usi TUOPUAOB TEPBOTro TMOKoJieHus. I[IpaBusio JOMUHUPOBAHUS.
Bropoii 3akoH Menaenss — 3aKOH pacllieruieHus npu3HakoB. l{urtomormueckue
OCHOBBI MOHOTHOPHUAHOTO CKpelllMBaHus. [ MmoTe3a YyucToThl raMeT.

AHanu3upyouee CKpEILIMBAHUE. [IpomMexyTOUHBIN XapakrTep
HACJICI0BAHMS.

Pacmienienre npru3HakoB MpY HEMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpeuBanue. Tperuid 3akoH MeHngenss — 3aKoH
HE3aBUCHUMOTO  HAclelOBaHUs  NpPU3HAKOB.  LluTonornueckue  OCHOBBI

JUTHOPUIHOTO CKpPEIMBaHUS.

CuemnieHHoe HacnenoBanue nmpu3HakoB. Pabotel T. Moprana. CrernieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLETUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHHW3M  ONPEACIICHUS oJja.
AyTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTeporamMeTHBIN MOJI.
['eHeTnueckass CTpPyKTypa TOJOBBIX XpoMocoM. HacienoBanue mpHU3HAKOB,
CUEIUIEHHBIX C ITOJIOM.

I'enotun kak wnenocrHas cucrema. llmeroTrponusi — MHOXKECTBEHHOE
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JercTBue reHa. MHOXXECTBEHHBIM ajuieu3M. B3aumopaeincTBue HealJIeJIbHBIX
reHoB. Kommiementapuocts. Onuctas. [loaumepus.

I'eHeTyeCKM KOHTPOJIb PA3BUTHUS PACTCHUM, KMBOTHBIX M YEJIOBEKA, a
TakKe (PU3UOJIOTHIECKUX TIPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITHIA.
'emeTnueckne MeXaHM3MBI CHMOHMOTEHE3a, MEXaHW3MbBl  B3aMMOJICHCTBUSA

«XO35IMH — Tapa3uT™» U «XO3SIMH — MHUKpoOOWOM». ['eHeTHuecKue acneKThl
KOHTPOJISL U W3MEHEHUSI HACIEJICTBEHHON WH(GOpMalUK B TOKOJEHUAX
KJICTOK U OPTraHU3MOB.

Jlemoncmpayuu:

lopmpemuwi: I'. Mennens, T. Mopras.

Tabauywl u cxemvi: «IlepBplil 1 BTOpoil 3akoHbBI MeHaens», « Tpetuii 3akoH
Menpnens», «AHanusupyromiee ckpenpBaHuey», «HemoaHoe nomMuHUpOBaHHUEY,

«CremieHHOe HacleOBaHWE MPU3HAKOB y JApo30ouiby, «['eHeTuka
nonay, «Kapuortun uvenoBeka», «Kapuortun apozodpunby, «KapruoTun OTHLIBD,
«MHOKECTBEHHBIN AJUIENN3M», «B3auMoaencTBUE T€HOBY.

Obopyoosanue: MOAENb ISl JEMOHCTPALlMM 3aKOHOB €IUHOO0Opa3us
THOpUJIOB TEPBOrO MOKOJEHUS M PACIICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALIMA 3aKOHA HE3aBUCHMOIO HACIEAOBaHUS MPU3HAKOB, MOJEIb JJIS
JEMOHCTPALIMK CIEIUICHHOIO HacJIeI0BaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «po3zodpuinay.

lIpakmuueckas paboma «V3yyeHue pe3yJabTaTOB MOHOTHOPUIHOTO
CKPEILMBAHUSA Y IPO30(DUIBD».

Ilpakmuueckasa  paboma  «/3ydeHue pe3yJabTaToOB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(HIBI.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumogeiicTBue reHotuna u cpenbl npu (GopMuUpoBaHUHM (PEHOTHIIA.
N3MeHunBOCTh NTPU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIEC NPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MopudukanronHas u3MeHYUBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOU(DUKATUOHHON M3MEHYUBOCTH. Hopma peakuu MpU3HAKa.
Bapuauuonnsiii psin u BapuauuonHas kpuBas (B. Horanncen). CpoiicTBa
MOU(DUKAITMOHHONW U3MEHUYHUBOCTH.

I'erOoTIIMUECKAA U3MEHYUBOCTD. CBoiicTBa T€HOTHUITUNYECKOU
W3MEHYMBOCTH. BHIBI T'€HOTHMIIMYECKOM HM3MEHYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHUMBOCTh. MeW0O3 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATHBHON HW3MEHYMBOCTH. PoJIb KOMOMHATHBHOM W3MEHYMBOCTH B
CO3JIJaHUH T€HETHYECKOTO Pa3HOOOpa3ns B IIpeIeiiax OJHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHIbl MyTalMil: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLHPOBAHHBIE MyTalluu. SlepHbIE U
HUTOILUIa3MaTuYeckue MyTtanuu. CoMaTUYeCKUE W MOJIOBbIE MyTaluu. [IpudamHbl
BO3HUKHOBEHUS MyTalui. MyTareHbl MW WX BJIMSHHE HAa OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiio). BHesiepHas W3MEHUMBOCTh U
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HACJIEICTBEHHOCT.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, B. Moranncen, H.U. BaBuiios.

Tabnuyer u cxemwvl: «Bumgbl HW3MEHUMBOCTHY, «MoaudukanoHHas
U3MEHYUBOCTH», « KOMOMHATUBHAS U3MEHUHUBOCTHY, «Meto3y, «OTiog0TBOpEHUE,
«"enetnueckue 3a001eBaHuUs YeJIOBEKa», «BUIbI MyTalluii».

Obopyoosanue. XUBble U TepOapHbIC IK3EMIUIIPbl KOMHATHBIX PAaCTCHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHUBOCTH.

Jlabopamophas paboma «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BAPUALIMOHHOW KPUBO».

Ipaxmuyeckass ~ paboma  «Mytanuu y 1po3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. 'eHeTHKA YeJIOBEKA

Kaprorun yenoseka. MexayHapoiHas NporpaMMa MCCIEIOBAaHUS I'€HOMaA
4yeJloBeKa. MeToapl  HM3y4EeHMs] TEHETHKM 4YeJIOBEKa: T'€HEAIOTMYECKU,
OJIM3HELIOBBIH, LIUTOT€HETUYECKUH, NOMYJIILHOHHO-CTAaTUCTUYECKU,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIpE/IEIICHHE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[1I1P-anamm3a. HacneacTBeHHbie 3a00J€BaHUS YyeJIoBeKa. I'ennple wu
XpOMOCOMHBIE  00JI€3HU YEJI0BEKA. bone3nn ¢ HACJIECTBEHHOM
MIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIUIUHCKON TCHETUKA B
NPEeIOTBPAIICHUN U JICUEHUH T'€HEeTHYEeCKMX 3a0ojieBaHUM ueroBeka. Menuko-
TE€HETHYECKOE KOHCYJIbTHPOBAHUE. CTBOJIOBBIE KJIETKH. [Tonsitue
«TEHETUYECKOTO Ipy3a». OTUYECKUE AaCHeKThl UCCIEJIOBaHMA B 00sacTu
PENAKTUPOBAHUS T'E€HOMA M CTBOJIOBBIX KIIETOK.

I'eneTnueckue (akTopsI MOBBIILLICHHON YyBCTBUTEJIBHOCTH
yesnoBeka K (U3NYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKPYKaroIled Cpelibl.
['eneTnyeckas nIpeapacnooKEHHOCTh YEJI0BEKA K ITaTOJOTHSIM.

Jlemoncmpayuu:

Tabnuywr u cxemwr: «Kapumorun wyenoBeka»,  «MeToapl — M3y4eHHUSA
TeHETUKH uesioBekay, «I'eHeTnueckre 3a00JeBaHus YETOBEKaY.

Ipakxmuueckas paboma «CocTaBleHUE U aHAINU3 POJOCIOBHOMY.

Tema 15. CeJsiekuusi OpraHu3MoB

JlomecTuKanuss M CENeKLUs. 3apOKICHHUE CEJNEKIMH W JIOMECTHUKAlUH.
Yuenue H.M. BaswmoBa o IleHTpax TpOUCXOXKIEHUS W MHOT00Opa3us
KYJbTYPHBIX pacTeHuW. Ponb cellekuuu B CO3JaHUHM COPTOB PACTEHHM U MOPOJ
*KUBOTHBIX. COpT, mopoAa, MTaMM. 3aKOH TOMOJIOTMYECKHX  PSAJOB B

HacJIeACTBEHHON u3MeHunBocty H.M. BasunoBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOThI.
Metonbl CEJIEKIIMOHHOU paboTHI. HckyccTBeHHBIN 0oTOOp:

MaCCOBBIM ¥ WUHJIUBUAYAIbHBIA. DTarnbl KOMOMHAIIMOHHON ceeKluu. VcnbiTanue
MPOU3BOJIUTENICEH TO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMOIIbIO OLIEHKU
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(¢eHoTHIIa IOTOMCTBA U OTOOP 10 FeHOTHUITy ¢ omoulbio aHanm3a JJHK.
HckyccTBeHHBIH ~ MyTareHe3 Kak METOJ  CEJNEKIIMOHHOM  paboThlI.
PannanoHHBI M1 XUMUYECKUM MyTareHe3 Kak AICTOYHUK MyTalui y KyJbTyPHBIX
¢opm opranu3moB. Mcmonb30BaHHE TEHOMHOTO PENAaKTHUPOBAHHUS W METOOB
pexomOunanTHbIx JIHK 14 momydenuns ucxoqHoro Matepuana Jijisi CENeKIUH.

[Tomyuenue MOJIUTLIONIOB. BuyTtpuBnnoBas ruOpUAN3aLINS.
biM3KkOpoACTBEHHOE  CKpelllMBaHWe, WiIM  UHOpuauHr.  HepojacTBeHHOe
CKpelnuBaHue, Wik ayTopuauHr. ['eTteposnc m ero mpuduHbL Vcmonp3oBaHue
rerepo3uca B cenekuuu. OtnanenHas rudpuauzanus. [Ipeononenue Gecrnoaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUU PACTEHUMN U )KUBOTHBIX.

CoxpaHeHre U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHN U
UX JUKUX pOAWYell s CO3JaHMs  HOBBIX COPTOB U THOpPUIOB
CEIBCKOXO3SIIICTBEHHBIX KYJIBTYP.

Jlemoncmpayuu:

llopmpemwi: H.W. BaBwios, M.B. Mwuuypun, ['.JI. Kapneuenko, ILIIL
Jlyxbsinenko, b.JI. Acraypos, H. bopnoyr, JI.K. benses.

Tabauyvr u cxemovl. «lleHTpBl TPOUCXOXKIECHHUS U MHOTO00Opa3us
KYJbTYPHBIX PAacTeHHiI», «3aKOH TOMOJOTMYECKHX PSIOB B HACIEICTBEHHOU
U3MEHYUBOCTH», «MeTtonbl  cenexkuum», «OTHganeHHas  THOpUIU3ALM,
«Mytarenes».

Jlabopamopnasa paboma «3yueHue COpPTOB KyJNbTYPHBIX pAcTEHUN U
MOPOJ TOMAITHUX )KUBOTHBIXY.

Jlabopamopnas paboma «V13yueHne METOA0B CEIEKLIUNA PACTEHUIN.

lIpakmuueckas paboma «IIpuBUBKa pacTeHU.

Ixekypcus «OCHOBHBIE METOJbl M JOCTHKEHHUS CEJICKIHMH pPACTECHUU U
YKUBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIMIO, IJIEMEHHY IO bepmy,
COPTOUCTIBITATETLHBIM YyYacTOK, B TEIUIMYHOE XO3MMCTBO, B JIaOOPATOPHIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEXHOJIOIMS M CHHTeTHYECKAsA OMO0JIOrus

OOBEKThI, UCMONB3YEMbIE B OMOTEXHOJOTUU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, UX  XapaKTEepUCTHKA. TpagunmonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJYyYEeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNMe. MukpoOuosornueckuii cuHTe3. OOBEKThl MHUKPOOMOJIOTHYECKUX
texHosiorui. IlpousBoacTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3ganue  TEXHOJNOTMA W HWHCTPYMEHTOB  LIEJICHANPABIECHHOTO
M3MEHEHUSI U KOHCTPYUPOBAHUS TEHOMOB C 1IEJIbIO TTOJYYEHHUSI OPraHU3MOB U UX
KOMIIOHEHTOB, COJEpKAIllMX HE BCTpEYarolluecs: B MPUPOJIe OMOCUHTETUYECKUE
MyTH.

Knerounas mnxxenepus. MeTonbl KyJbTYpbl KIETOK M TKAaHEW pacTECHUU
u kuBOTHBIX. KpmoOanku. Comaruueckas THOpUIU3ANMS W COMATUYECKUM
smbOpuorenes. Mcnonp3oBanue rarionoB B celeKuu pacteHuil. ickyccTBeHHOe
OIUIOIOTBOPEHUE. PEKOHCTpYKIMS SMUEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Mertop TpaHCIUIAHTAIUY SIAEP KIIETOK.

XpoOMOCOMHass U Te€HHasg HHXEHEepus. VCKyCCTBEHHBI CHHTE3 TI'€HA U
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KoHCcTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHuss W NepCreKTUBBI
XPOMOCOMHOW M T€HHOW WH)XCHEPUU. DKOJIOTHMUYECKHE M ITHUYECKHE MPOOJICMBI
T€HHOW MHXEHEPHUH.

Memuuunckue OuotexHonoruu. IloctreHomMHas nudpoBas MeaulMHA.
[MI[P-quarnoctrika. MeTabOJIOMHBI  aHaNIW3, TECHOLUECHTPUUECKUN  aHaIu3
IIPOTEOMA YEJNOBEKA JUIA OLICHKH COCTOSIHUS €ro 3740poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-0uontxenepus 1uist pa3paboTKu
(dbyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3AaHUS KOMILIEKCHBIX
TKaHEe coueTaHWeM TEXHOJIOTHM TpeXMEepHOro OMONMPUHTHHTA U ckaddoaauHra
JUISL PEICHUS 3a/1a4 IEPCOHATM3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C 1eIbl0 o0ecreueHruss KOMOMHUPOBAHHOM
3amuThl OT BOo3Oyauteneit OPBU, ycraHoBieHHE MOJEKYJSIPHBIX MEXaHU3MOB
¢bynkunonuposanus PHK-conepskamux BUpycoB, BBI3bIBAIOIIUX 0COO0 OMacHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: «HMcnomp3oBanune MUKpPOOPTaHU3MOB B
IPOMBIIJIEHHOM  Mpou3BojacTBe»,  «Kierounas  umxenepus», «l'eHHas
WHKEHEPHS.

Jlabopamopnas paboma «VI3yueHune oObEKTOB OMOTEXHOJIOTUIY.

IIpakmuueckas paboma «Iloay4deHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

Oxckypcusi  «bHOTEXHONIOTHST  —  BAXKHEMIIAsT  NMPOU3BOJAWTEIbHAS  CHJIA C

10 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpeMSI.

Tema 1. 3apoxxaeHue W pa3BUTHE IBOJIOIUMOHHBLIX NpeICTaBJIeHU B
onoJIoruu

OBomonuonHas Teopuss Y. [lapeuna. IIpennocbuiki BO3HUKHOBEHUS
JapBUHU3MA.

JKuznb u HayuHas nedarenpbHocTh Y. JlapBuHa.

JIBikyme cuibl  3BoJonuu  BuAoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAas HW3MEHUYHUBOCT,
00pr0a 3a CyI1ecCTBOBaHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckor teopun sBoitounu (CT3I). HeitrpanpHas
Teopust 3BomtonMU. CoBpeMeHHash HSBOJIOLMOHHAs OWoJiorusd. 3HaueHHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemwi: Apucrorens, K. Jlunueit, XX.b. Jlamapk, 2.0K. Cent-Unep, XK.
Kiosbe, Y. Jlapsun, C.C. YerBepukos, .M. IlImanerayzen, [. Xonneitn, J[.K.
benses.

Tabauyvr u cxemwvr: «Cuctema xuBod mpuponsl (mo K. Jlunuew)»,
«Jlectnunia xwuBpIX cymectB (o Jlamapky)», «Mexanusm QGopMUpOBaHUS
MPUCIIOCOOJICHU Yy pacTeHuM W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyrta nytemectsus Y. [lapsuna», «Haxomxkum Y. [apBuna», «PopMmsbl
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00pbOHbI 3a cymecTBoBaHue», «Iloposasl romyoei», «MHOroobpasue KyJabTypHBIX
dbopm kamycTeD», «[10popl TOMAITHIX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX
BusioB (mo Y. JlapBuny)», «Cxema COOTHOILICHHS ABMKYIIUX CHJI SBOJIOLIMIN,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKpPO03BOJIIOLUS U €€ Pe3yJIbTaThI

[Tomynsiiust Kak 37eMEHTapHask eIUHUIIA 3BOIIOLMU. COBPEMEHHBIE METO/IbI
OIICHKM TEHETHYECKOTO Pa3HOOOpa3usi M CTPYKTYphl momyssnui. M3meHeHue
reHo(oHa TOMyJSIIUA KaK 3JEMEHTApHOE HBOJIIOIIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus JI. Xapau, B. BaiinGepra.

DOneMeHTapHble (HAKTOPHI (IBUXKYIIME CUJIbI) HBOJIONUU. MyTallMOHHBIN

nporiecc. KoMmOuHaTuBHas U3MEHYMBOCTh. Jlpelid reHoB — ciydaiiHbIe
HEHANPAaBJICHHbIE HW3MEHEHUS YacTOT aviesnie B monmyasanusx. Oddekt
OCHOBATEJIS. Murpanumu. N3onsaums MIOITYJISLIUM: reorpaguyeckas

(mpocTpaHcTBeHHAs ), Ouonorudeckas (penpoaykTuBHas). EctecTBeHHBII 0TOOp —
HaIpaBJISIIOIUNA (akTop BOOIUU. DOPMBI €CTECTBEHHOI'O 0TOOpa: JBIKYIIHMA,
CTaOWJIM3UPYIOIKK,  paspeiBaroliuid  (au3pyntuBHbld).  [lonoBoit  otOop.
Bo3HUKHOBEHNE M SBOJIONHS COITUATBHOTO MTOBECHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPTAaHU3MOB ~ KaK  Pe3yJIbTaT  MHUKPOABOJIOIIHH.
Bo3HUKHOBEHHE  MpUCNOCOONEHW Yy  opraHu3mMoB.  ApoMopdo3bl U
UIA0AJaNTalNH. [Ipumepsl IPUCIIOCOOICHHI y OPraHu3MOB:
Mopdosornueckue,  (PU3MOIOTHUECKUE, OUMOXMMHUYECKHE, IOBEJACHYECKHUE.
OTHOCHTEIIEHOCTh TPUCIOCOOJICHHOCTH OpPTraHW3MOB. Buja, ero kpurepun wu
CTpykTypa.  BumooOpasoBaHue Kak pe3yiabTaT MHKpOdBOJtonuu. M3omsuus —
KIII04eBON (aktop BHaooOpa3zoBaHusa. IlyTh m crmocoObl BHI000pa30BaHUS:
ajyonarpudeckoe  (reorpaduueckoe),  CUMIATPUYECKOEe  (IKOJIOTHMYECKOE),
«MTHOBEHHOE) (monumIOUIU3aIIHS, rUOpUIU3aIINS). JIMTeIbHOCTh
ABOJIIOIIMOHHBIX  TMPOIeCCOB. MexaHu3mbl  (POPMUPOBAHUS  OHOJIOTUYECKOTO
pazHoOOpa3usl.

Ponp osBoOmONMOHHON OWONOTMM B pa3pabOTKEe HAYYHBIX METOOB
coxXpaHeHHs1 OMopa3HO00pa3usi. MUKPOIBOIIONMS M KOIBOJIIOIHS TTApa3uTOB U UX
x0351eB. Mexanu3mMbl (GOPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHKAM M CITIOCOOBI
OOpBHOBI C HEH.

Jlemoncmpayuu:

Ilopmpemui: C.C. UeTBepukos, J. Maiip.

Tabauyvl u cxemvr. «MyTallMOHHAsT U3MEHUYUBOCTHY, «llomynsuuonHas
CTpyKTypa Buaa», «Cxema mposiBlieHUs 3akoHa  Xapau—BaitHOepray,
«JIBWKYIIIE CHJIBI DBOJIIOIIUNY,  «DKOJOTWYECKAas  W3OJALUS  TOMYJISINN
ceBaHckoil  dopenmn», «['eorpaduueckas M30ANMS JTUCTBEHHUIIBI CHOMPCKON
U JINCTBEHHUIIBI JaypcKoil», «[lomysiiimoHHbIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB
n KepTB», «Cxema ACHCTBHS €CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpHOBI 3a
cyuiectBoBanue», «VHOycTpuanbHbIl MenaHu3M», <OKHBbIE UMCKOIaeMbIe,
«ITokpoBUTENHLCTBEHHAS] OKpacka »XHUBOTHBIX», «[Ipemympexnaromias oxpacka
KUBOTHBIX»,  «DU3HOIOTUYECKUE apanranun», «lIprucrnocoOIeHHOCTD
OpraHU3MOB U €€ OTHOCUTEIbHOCTH», «Kpurepuu Buna», «Buabl- TBOWHUKI,
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«CTpykTypa  BHIa B IpUPOIE», «Cnoco0bl  BUA000pa30BaHUM,
«['eorpaduueckoe BumpooOpazoBaHUe TPEX BHUJIOB JAHJBIIICHY, « IKOIOTHUECKOE
BUJI000pa3oBaHue BUIOB cHHHID, «llomumnonael pactenui», «KamycTHo-
peACUYHBIN TUOPUIY.

Obopyodosanue: TepOApUHM PACTCHHUM, KOJUICKIIMM HACEKOMBIX, dydela
OTUI] ¥ 3BEpPEH C NpUMEpaMH Pa3IMYHBIX MPUCIOCOOJICHUHN, dydena NTHIl |
3Bepei pa3HbIX BHJIOB, repbapuu pacTeHWd ONM3KUX BHUAOB, 00pa30BaBIIMXCS
Pa3JIMYHBIMU CIIOCOOaMU.

Jlabopamopnas paboma «BBIABICHUE HW3MEHUYHMBOCTH Yy OCOOEH OJHOTO
BUTIAY.

Jlabopamopnasa  paboma  «llpucnocoOneHuss OpPraHU3MOB U  UX
OTHOCHTEINbHAS 1eJIECO00Pa3HOCTHY.

Jlabopamopnasa paboma «CpaBHEHHE BHUIOB 10 MOP(HOIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJabTaThl

MGTOI[BI HU3YyUYCHUA MAKPOI3BOJIOIHH. [TaneoHTONIOTMUECKHE MCTO/bI
HU3yUYCHHUA OBOJIIOLIMH. HGPGXOI[HBIG (bOpMI:I n (1)I/IJIOF CHCTHUYCCKHUC PAAbL

OpraHU3MOB.
buoreorpaduyeckue Meroanl uzydeHus spoftonuu. CpaBHeHHE (QIIOPHI U
(dayHbl MaTepuKOB U OCTpOBOB.  buoreorpaduueckue ob6nactu 3emilu.

Buabl-sHIEMHUKA U PETUKTHI.

OMOpHOJIOTHYECKME M CPABHUTEIBHO-MOP(OJIIOTMYECKHME  METOJIbI
W3YUCHUS] DBOJIONUU. [ €HEeTHUUEeCKHME MEXaHW3Mbl SBOJIOIMU OHTOIEHE3a U
MOSIBJICHUS BOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIC U aHAJIOTUYHBIC OPTraHbI.
PynuMentapuble  opranbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXUMHUYECKHUE W  MaTeMaTHYeCKHME  METOIbl  W3YYCHHUS  DBOJIOIIHH.
['omonoruunasie TeHbl. COBpEeMEHHBIE METO/bI MOCTPOCHHS (PUIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MYTAIIMU U 3BOJIFOIUS TEHOMOB.

OOmue  3akoHOMEpHOCTH  (mpaBuia)  3Boionuu.  HeobGpaTtumocThb
HBOJTIOLIHH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB HBOIIOLINH.

Jlemoncmpayuu:

Ilopmpemwi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, J. [ eKkenb.

Tabnuyet u cxemvl. «DUIOTEHETUYECKUN sl JIOIIAN»,
«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedanb», «PUHUODUTH,
«CemeHHble manmopoTHHKW», «buoreorpaduueckne 30HBI 3emmny, «Jpeid
KOHTUHEHTOBY», «PemukTery, «HawanpHble cramuu 5SMOpPHOHAIBHOTO pPa3BUTHSA
MO3BOHOYHBIX  JKHUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJOTMYHBIE OPTaHBIY,
«PynmuMeHThI», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI YEIOBEKA W IIMMIIAH3EY,
«I"naBHBIE HAMpaBIEHUS SBOTIOLUNY, «OO0IIME 3aKOHOMEPHOCTH IBOJIIOLIUNY.

Obopydosanue: KOJJIEKIUU, TepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJSKM  TOMOJIOTMYHBIX, AQHAJOTUYHBIX, PYJIUMEHTaApPHBIX
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OpraHOB U aTaBU3MOB, KOJIJICKIIMHN HACCKOMBIX.

Tema 4. [Ipoucxo:kaeHue ¥ pa3BUTHE sKU3HA HA 3emJie

HayuHble rumoTe3bl MPOMCXOXKAECHHS XU3HU Ha 3emuie. AOHOreHe3 H
naHcrepmus. J{JoHaydHble PeACTABICHHS O 3apOXKICHUH KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOIO CAaMO3apOXKACHHS JKU3HHU M €€  OINPOBEPIKEHHUE
onbiTaMu ®. Peau, JI. Cnamnmanuanu, JI. Ilactepa. Ilpoucxoxnenue xu3HU U
acTpoOUOJIOTHS.

OcHOBHBIE ~ 3Tambl  HEOpPraHWYEeCKOW  s3Boyrouuu.  llmanerapHas
(reosnoruyeckasi) SBOJIOLMS. XUMHUYECKas 3BOJIONMS. AOHOTEHHBIM CHUHTE3
OpraHhYecKux BemecTB u3 Heopranumdyeckux. Ombeir C. Mwummepa u I
FOpu. OO6pa3zoBanue mnoaumepoB u3 MoHoMepoB. KoarepBatHas runoresza A.U.
Omnapuna, rumnote3a mnepBuuHoro OynboHa J[. XonngeliHa, reHeTHuyeckas
runiore3a [. Memnepa. PuGosumbr (T. Yex) u rumoresa «mupa PHK» V.
['un6epra. opMupoBaHre MeEMOpPaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hctopusa 3emsin m MeTonbl ee H3ydeHMs. VckomaeMble OpraHMyYecKue
octarku. ['eoxpoHosnorus u ee MeTroApl. OTHOCUTENbHAs M aOCOJIOTHas
reoxpoHosorus. ['eoXxpoHonorndyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, JTOXH.

HauanbHble 3Tanel opraHvMdeckod 3BostouuU. IlosBieHne U 3BOIIOLMA
NEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MHKpPOOHbIE OHOIUIEHKM KaK aHaJor TEepBBIX Ha 3emJe
coobmiectB. CTpoMaTonuThl. [IpoKapuOTHI U 3yKapHOTHI.

[Ipoucxoxaenue DYKapHUOT (cumOuorenes). DBOJIIOIIMOHHOE
IIPOUCXOXKICHUE BHUPYCOB. IIpouCXOKaeHHe MHOTIOKIETOYHBIX OpPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATarnbl BOJIIOIUU BBICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenui. Bpixon pacrenuid Ha cyumry. [losiBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHue UMM cymn. CemeHHble pacTeHus. IIpoHMcXoKIeHHE LBETKOBBIX
PaCcTEHUMN.

OcHOBHBIE 3Tanbl BOJIIOLUUUA KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI
*UBOTHBIX. Bennackas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimii. [IpoucxoxnaeHne MICKOMUTAOININX U
ntul. Ilpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
ITI03BOHOYHBIMH )KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeu, MPOTEPO30M,
najgeo3oi, Me3030i, KaitHo30i. OOmias XapakTepucTuka Kiumara H
reoJIOrHYecKkux mnpoueccoB. [losiBIeHne W paciBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yCJIOBUS U BIMSHUE Ha Ta30BbI COCTaB aTMOCHEPHI.

MaccoBele  BbIMUpaHUA —  OKOJIOTMYECKHE  KPU3HUCHI  MPOLIIOTO.
[IpyunHBl U CIEACTBUS MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIN AKOJOTHYECKUN
Kpu3uc, ero ocooennoctu. IIpobiema coxpanenus OuopasHooOpasus Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro mupa. [lpunnumne knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

Jlemoncmpayuu:
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llopmpemui: ®@. Penn, JI. Cnannanuaunu, JI. [Tactep, 1.1. Meunukos, A.H.
Omnapum, J1. Xonneiin, I'. Memnep, C. Mumep, I'. IOpu.

Tabauyvr u cxemvr: «Cxema ombita @O. Pegm», «Cxema ombita JI
[TacTepa 1o U3y4EHHIO CaMO3apOkKACHUS )KU3HNY, «Cxema onbita C. Mumepa, I
FOpw», «3Tanel HEOPraHUYECKON HBOMIOLUNY, «['€0XpOHONOrMYecKas IIKajiay,
«HauvanpHple 3Tambl OpraHUYeckol sBomonum», «Cxema o0Opa3zoBaHuUs
IYKapuoT MyTeM cumOuoreHesa», «Cucrema XUBOH Npuponab», «CTpoeHune
BUpyca», «Apomopdosbl  pacreHuit», «Punnopute», «OIHOKIETOYHBIE
BOAOpOCHN»,«MHOroKJIeTOUHbIE  Bojopocaw»,  «Mxm»,  «llamoporHukm»,
«l"omocemeHHbIe pacTeHUs»,  «Opranbsl  IBETKOBBIX  pacTeHui», «Cxema
pa3BUTHSL  JKUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiiimmey,
«Kumeunononoctueie», «llmockue uyepBu»,  «Unenucronoruey»,  «PpiObD»,
«3eMHOBOJHBIE», «lIpecMpIkaromuecs, «IITren, «MnexonuTaroniye»,
«Pa3BuTne XM3HH B apXeuCKou spe», «Pa3BUTHE XKHU3HH B IMPOTEPO3OMCKOU
ape», «Pa3BuTme KU3HM B TANCO30MCKOW dpe», «Pa3BuThe IKH3HU B
ME3030MCKOU 3pe», «Pa3BuTHE XKU3HM B KaWHO30MCKOM 3pe», «CoBpemMeHHas
CUCTEMA OPraHUYECKOTO MUPAY.

Obopydosanue: TepOapuud pPaCTCHUN pPa3IUYHBIX OTIEIOB, KOJUJICKIIMU
HAaCEKOMBIX, BJQXHbBIE IpernapaTbl >KHUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIUU UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX >KMBOTHBIX, 4Uydesia NTUL U
3BEpeH, KOJUICKIIMM OKaMEHEJOCTEH, TMOJE3HBIX HCKONAEMBbIX, MYJISKU
OpraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupmyanvnas  nabopamopunas  paboma  «MoleaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydeHuo abMOT€HHOrO0 CUHTE3a OPraHUYEeCKUX COCAMHEHUN
B IIEPBUYHOM aTMOchepey.

Jlabopamopnas paboma «3yueHue W ONUCAHUE HCKOMAEMBIX OCTATKOB
JTPEBHUX OPraHU3MOBY.

Ilpakmuueckaa paboma «W3ydeHne 0cOOEHHOCTEW CTPOEHHUS PacTeHUH
Pa3HBIX OTAEIIOBY.

Ilpakxmuueckas ~ paboma  «V3ydyeHne  OCOOCHHOCTEH  CTPOCHUSA
MTO3BOHOYHBIX )KHBOTHBIX).

Tema 5. IIpoucxoxaeHune Yea10BeKa — AHTPONOTeHe3

Paznener u 3amaum anTponosiornu. MeToAapl aHTPOIIOJIOTHH.

CraHoBieHuE IPEACTABICHUN O TPOUCXOKIECHUN YEIOBEKA. Penuruo3neie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

CxoncTBO 4enoBeka € KUMBOTHBIMU. (CHCTEMAaTHYECKOE MOJIOKEHUE
yenoBeka. CBUAETENHCTBA CXOJICTBA YEJIIOBEKA C YKUBOTHBIMHU: CPAaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHE,
noseaeHYeckre. OTIMYUS YeJIOBEKA OT )KUBOTHBIX. [[pIMOX0KAEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3Ta U BTOPOM CUTHAJIbHOMN
CHUCTEMBI.

JBwxkymue  cuiabl  (pakToppl) — aHTPOIOreHe3a:  OWOJIOTHYECKHE,
COLlMAJIbHBIE.

CooTHollleHne OMOTOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B AHTPOIIOTEHE3E.
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OcHOBHBIE CTaJAUU aHTpOIOTeHe3a. PaHHue yenoBekooOpa3Hble 00E3bSHbI
(IpOKOHCYJIBI) U paHHUE MOHTUABI — OOLIUE MPEAKU YETOBEKOOOPa3HbIX 00€3bsH
U J0JeW. ABCTPaJONMUTEKU — JABYHOTHE NPEAKU Jroae. YernoBeK yMenbli,
IIEPBBIC M3TOTOBJIICHUS OPYIHHM Tpyha. YemoBeKk NPSMOXOISIIMN W IEpPBbIU
BBIXOJ Jrofieii 3a mpemensl Adpuku. UenoBek relmenbOeprckuii — oOmmid
IIPEJOK HEaHJEPTAIbCKOIO YEJIOBEKa M YEJIOBEKa pasyMHOro. Yenosek
HEAaHJIEPTAJIbCKUM KaK BUJ JIFOAECH XOJOJHOIO KiauMara. YeloBeK pa3yMHbIN
COBPEMEHHOI'O THIIA, JICHHCOBCKUH YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npenenamu Adpuku. IlaneoreneTnka u najaeoreHOMHKa.

DBOIOIUS COBPEMEHHOIO 4eioBeKa. EcTeCTBEHHBIN OTOOP B MOMYJISALUAX
yenoBeka. MyTallmoHHbBIN nporecc ¥ noauMoppusM. IlomymnsiiiioHHbBIE BOJIHBI,
nperid reHos, Murpanus U «3(p(eKT ocCHOBATEN» B MOMYJSALUSAX COBPEMEHHOIO
4eJIOBEKa.

UYenoseueckne pacel. [loHAatne o pace. bonpmme pacel: e€BpoIeouHas
(eBpaswmiickasi), aBCTpajio-HErpoujHas  (PKBaTOpUaJIbHAs),  MOHTOJIOMHAS
(a3maTcko- aMepukaHckas). Bpemst u myTu pacceieHusl 4elloBeKa MO IUIaHETe.
EnuHcTBO  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K pPa3HbIM YCIOBUAM OKPYKAIOIIEH CpE.bl.
Bnusnue reorpaguyeckoi cpenbl W apeiida TEHOB Ha MOPQOJOTHIO H
(U3HOJIOTHIO YETIOBEKA.

MexauciuIuiHapable  MeToJlbl B (u3uYecko  (OMOJIOrHMYeCcKOi)
AHTPOIIOJIOTMM.  OBOJIIOLMOHHASI ~ AHTPONOJIOTHS W IAJEOAHTPOINOJIOTHUs
YeJIOBEUECKHUX MOIYJISIUil. bruoconuanbable UCCIEN0BAaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanre KOBOMIOLMHY OMOJIOTUYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

Jlemoncmpayuu:

llopmpemuwi: Y. JapBun, JI. JIuku, A.4. Porunckui, M.M. I'epacumos.

Tabauyvr u cxemwvl: «MeTonpl  aHTpOIONOTHWY, «[ OJIOBHOW  MO3T
YyeJIOBEKa,

«YenoBexkooOpasHbIe 00€3bsHBI, «Ckerner

YyeJIoBeKa u CKeJleT IIAMITaH3E,

«PyauMMEHTBI W araBU3MbDY, «JIBMKyIIME CHJIBI  aHTPOIIOTEHE3ay,
«OBOJIIOLIMOHHOE JPEBO YEJIOBEKa», «ABCTPAIONUTEK», «UEIOBEK yMEbI»,
«YHenoBek MpAMOXOISIIIUI,

«JlenucoBckuii 4yenoBek» «Heanmepranbuby, «KpomaHboHLBD, «llpenku
YeJIOBEKay,

«Tamnbl ABOJIIOIUM YEJI0BEKa», «Packl uenoBekay.

Obopydosanue: MyJISKA OKaMEHEJIOCTEH, NPEAMETOB MaTepHalbHOMN
KyJbTYpbl MPEIKOB 4YeloBeKka, penpoaykuuu (dortorpaduu) KapTUH C
MUQOJIOTHIECKUMU U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKICHUSI YEJIOBEKa,
dboTorpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJOBEKA, CKEJET 4YeJIOBeKa,
MOJIEJIb Yepera YeJI0OBeKa M Yeperna MMMIIaH3€e, MOJIeTh KUCTH YeI0OBeKa U KUCTU
IIMMIIAH3€, MOJICNIA TOPCa MPEAKOB YETIOBEKA.

Jlabopamoprnasa paboma «VI3ydeHne OCOOEHHOCTEH CTPOCHHsS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.
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lIpaxmuueckas paboma «V3yueHnne 3K0JI0THUECKUX aanTallki YeI0BEKay.

Tema 6. Dxojaorus — HAYKa 0  B3aHMOOTHOLIEHMAX
OPraHU3MOB M HA/IOPTAaHU3MEHHBIX CHCTEM C OKPYKAKIIeH cpeaoi

3apoxneHne U pa3zBuTHE dKojoruu B Tpyaax A. I'ymbonsara, K.O.
Pynwe, H.A. CeBepuioBa, J. I'ekkens, A. Tencnu, B.H. CykaueBa. Paznensl u
3a/1ayy 3K0JIOTHH. CBS3b 3KOJIOTHH C JPYTUMU HAYKaMHU.

Meroabl skonoruu. IloneBbie HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupoAHble U JiabopartopHble. MojienmupoBaHre B SKOJOTUW. MOHHUTOPHUHT
OKpYXarolle cpebl: JOKaIbHBIM, PErMOHAJIBHBIM M TriI00ajJbHBIN. 3HaueHUE
DKOJIOTMYECKUX 3HAHUW JUIsl 4YeJOoBeKa. DKOJOTHMYECKOE MHPOBO33PEHUE KAK
OCHOBA CBSI3€M YeJoBEeYeCTBA C NpUPONOM. POpPMHUPOBAHME HSKOJOTMYECKOU
KYJIbTYpbI H 3KOJOTMYECKON TPaMOTHOCTH HACEJIEHUS.

Jlemoncmpayuu:

Ilopmpemwi: A. I'ymbonbar, K.®. Pynse, H.A. CeBeprioB, 3. I'ekkens, A.
Tencnu, B.H. Cykaues.

Tabnuywr u cxemwvi: «Pazgensl 3Kojgorum», «MeToasl SKOJIOTHY,

«CxemMa MOHUTOPHHTA OKPYXKAIOIIEN CpEeIbD».

Jlabopamopnas ~ paboma  «/3ydyeHue = METOJOB  3KOJIOTMYECKHUX

UCCIIEIOBAHUI.

Tema 7. Opranu3msl 4 cpeaa 00MTAHUS

Oxosiornyeckue  (akTopbl U 3aKOHOMEPHOCTH  MX  JEHCTBUSL.
Knaccudukanus skosornueckux (QakTopoB: aOMOTUYECKHE, OHWOTHUYECKUE,
aHTpornoreHuole. OOlME 3aKOHOMEPHOCTHU NENCTBUS AKOJIOTUYECKUX
(bakTopoB. IIpaBuno muaumyMa (K. dnopenrens, . JIuOux).
TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue (aktopbl. CBeT Kak sKoiormyeckuid Qakrop. JlerictBue
pPa3HbIX YYacCTKOB COJHEYHOIO CIIEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE
IpyNIbl PacCTEHUH W KUBOTHBIX IO OTHOWIEHUIO K cBeTy. CHrHanbHas pojib
ceeta. POoTONEPUOAN3M.

Temneparypa kak skonoruueckuii (akrtop. [eiicTBue Temmeparypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTthb KaK AKOJIOTHYECKUI dakTop. [Tpucnoco6nenus
pacTeHull K Tojaaep:kaHuio BoaHoro Oamanca. Kmaccudukamus pacTeHHil 1o
OTHOILIEHHIO K Boje. I[IpucnocoOiieHus >KMBOTHBIX K H3MEHEHHUIO BOJHOTO
pexuma.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AyLIHAs, TOYBEHHAs,
rJiyOMHHasT  MOANOYBEHHAs, BHYTpUOpPraHW3MeHHas. DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus OpraHu3MoB. llpucrnocoOsieHuss OpraHu3MOB K
KU3HHU B Pa3HBIX Cpelax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMbL. CyTOYHBIE U
roJu4yHbie puTMBI. [IprcnocoOI€HHOCT, OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUM KU3HM.
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Xuznennole Qopmbl opraHuzmoB. [lonstne o Ku3HEeHHOW (Qopme.
XKuznennole (OpMBI  pacTeHUN: JI€pEeBbS, KYCTApHUKH, KYCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (HOPMBI KHUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHL. OCOOEHHOCTH CTpO€HHS U 00pasa
KU3HU.

buotnueckne  dakrtopel.  Buabpl  OMOTHYECKHMX  B3aUMOJICHCTBUIA:
KOHKYPEHIIUs, XUIIIHUYECTBO, CUMOMO3 U ero gopmsl. [lapazutusm, kooneparus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3ammopeiicTBus (Tomuyeckue, (opuueckue, (adbpuueckue).
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI AJI CYyIIECTBOBAHUS OpPraHU3MOB B
cpene ooutanus. [IpyHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

Jlemoncmpayuu:

Tabnuyet u cxemwvl. «Ixonorudeckue Qaxtoprl», «CBeTOBOM
CHEKTP», «DKOJIOTUYECKHE TPYNMbl KUBOTHBIX [0 OTHOILICHUID K CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOJHOKPOBHBIE YKUBOTHBICY,
«Duznonoruueckue ajanTalud >KUBOTHBIX», «Cpeapl OOMTaHUSI OPraHU3MOBY,
«buonoruueckue putMb, «Ku3HeHHbIE (OPMBI pacTeHUI», «Ku3HeHHbIE (HOPMBI
XKUBOTHBIX», «JKOCHUCTEMA IIHPOKOJIHCTBEHHOIO Jecay, «Jkocucrema
XBOMHOTO JIecay, «ermm MUATAHUSD», «XUIHAYECTBOY», «llapazutuzmy»,
«Konkypenuus», «Cumomnos», «k KommeHncanmzm.

Obopydosanue: repbapuul pacTEHUN W YKUBOTHBIX, MPHUCIOCOOJEHHBIX K
BJIUSHUIO PA3JIUYHBIX 3KOJIOTMYECKUX (PAKTOpPOB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TE€HEBBIHOCJIMBBIE KOMHATHBIEC PACTEHUS, TepOapuy U KOJUIEKUMHU TEMIO0I00UBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTCHUM, Yydesia NITUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, kcepopuram, Me30hpuTaM, KOMHATHBIC
pacTeHUs TaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHHM U IKUBOTHBIX, OO0JaalOIIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBHMM JKU3HM, repOapuu u
KOJUICKIIUU PACTEHU M KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

Jlabopamopnas paboma «BbIIBICHHE TPUCITIOCOOJIICHUI OpPraHU3MOB K
BIIUSIHUIO CBETAY.

Jlabopamopnas paboma «BbIIBICHUE TPHUCITIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopamopHnas paboma «AHATOMHUYECKUE OCOOCHHOCTH pACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos10rusi BUA0B ¥ NOMYJIALMA

DKOJIOTUYECKHE  XapakTepucTuku  nomyisuuu.  [lomynsiumsa — Kak
Oounonornyeckas cucrema. Pojib HEOTHOPOJIHOCTH Cpelibl, PU3NUYECKUX OapbepoB U
ocoOeHHOCTe Ouomoruu BUIOB B  (OPMUPOBAHUM  MPOCTPAHCTBEHHOMU
CTPYKTYypbl mnonyisiuuii. OCHOBHbIE TMOKA3aTENM MOMYJISUU: YUCICHHOCTb,
IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.
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DKoyioruyeckasl CTpykrypa nonyssiiuu. OlieHKa YUCICHHOCTH MOMYJISINY.
JvHamMuka MOMyJsiiuM U €€ Peryssiius. buoTnueckuii moTEeHIUANT MOMYJISIUU.
MopenupoBanue AvMHaAMUKU —nomyJjsanud. KpuBble pocTta  4YHCIEHHOCTH
nonyysiuu. KpuBbie BbDKUBaHUA. Perynsiuys 4UCIEHHOCTH MOMYJIAIMN: POJb
(akToOpoB, 3aBUCSAUIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUaoB (r- u K-crparerun).

[TonsiTe 06 skoNoruveckoi Huie Buaa. Mectoobutanue. MHOromepHas
Mojzenb dkonorndeckor HumM .M. XarumHcona. Pa3zmepsl 3KoOrndeckon
Huiu. [loTeHnnanbHas U peanTn30BaHHAs HUILIN.

Bua xak cucrema nomyisiiuil. Apeansl BUIIOB. Buabl M UX >KU3HEHHBIC
CTPATETUH.

DKOJIOTUYECKUE SKBUBAJICHTHI. 3aKOHOMEPHOCTH MOBEACHUS W MUTpaAlUi
JKUBOTHBIX. bHonornyeckne MHBa3UM 4yKEPOTHBIX BUIOB.

Jlemoncmpayuu:

Lllopmpem: [I.1. XaTYNHCOH.

Tabnuyet u  cxemvl.  «OKOJOTMYECKHE  XapaKTEPUCTUKU
nonyysauun», «lIpocTpaHcTBeHHass CTpyKTypa nonyisiiuu», «Bo3pacTHbie
nupaMubl  nomyssiquuy, «CKOpOCTh — 3acelieHHsl  MOBEPXHOCTH  3eMIIH
pa3IMYHBIMUA  OopraHusMamm», «Mogenp  skosnorndeckor  Humm  J[.H.
XaTYMHCOHAY.

Obopyoosanue. TepOapum pacTeHUHN, KOJUICKIIUN )KUBOTHBIX.

Jlabopamopnasa  paboma  «llpucniocoOneHuss cemssH pacTeHHl K
paccesICHUIO».

Tema 9. DkoJ10rHUsI CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoreno3z u ero crpykrypa. CBsizu MexXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTasg cucrema (A.[l. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKUE OJOKU
skocucteM. [louBbl W Wbl B 3KOocucTeMax. KpyroBopoT BemIECTB U TOTOK
DHEPIUU B 3KOCHUCTEME.

OcHoBHBIE  TOKa3aTenu JKOCUCTEeMbl. buomacca U TPOIYKIHA.
DKOJIOTUYECKHE MTUPAMU/IBI UiCcel, OMOMAaCChl 1 SHEPTHH.

HampaBneHHble  3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKILECCHHU.
[lepBuuHbIE W BTOPHYHBIE CYKIECCHH W HMX MPUYUHBL. AHTPOIOTCHHBIC
BO3JCHCTBUSl Ha cykueccuu. KnummakcHoe coobiiecTBo. buopasHooOpasue u
MOJIHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHBIE IKOCUCTEMBI.

AHTpOIOTEHHBIE 3KOCUCTEMBI. Arpo3kocucrtema. ArponeHo3. Paznuuus
MEXy aHTPOTIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3akocucTeM. ['opojickas
bnopa u dayna. CunaHTpomuzaiusi ropojckoil ¢daynel. buonornueckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMO/ICUCTBUI
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OpraHU3MOB B 3KOCUCTeMax. [IepeHOoC sHeprum M BEIIECTB MEXAY CMEKHBIMU
DKOCHCTEMAMHU. Y CTOWYMBOCTb OPTraHU3MOB, TMOMYJISUMA M DKOCUCTEM B
YCIOBUSIX €CTECTBEHHBIX W AHTPOIOTCHHBIX BO3JICUCTBUM.

MeTton050russ MOHUTOPUHTA ECTECTBEHHBIX U AHTPOIIOTE€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabnuyer u  cxemvi:  «CTpykTypa  OHOIlEHO3a»,  «DKOCHCTEMa
IIUPOKOJUCTBEHHOTO ecay, «3JKocucreMa XBOWHOTO jecay,

«DyHKIMOHATIBHBIE TPYNIbl  OPraHu3MOB B JKocHcTeMe», «KpyroBopor
BEIECTB B 3kocucteme», «llemnm mwmTanus (mactOumHas, IETPUTHAsN)»,
«IKOJIOTUYECKasi MUpaMujia Yucei, «IKOJorhueckas mupamuja OuoMacchDy,
«IKonoruveckas nvpamMua SHEPTUN», «O0pa3oBanue 6omoTay,
«IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe Mmoxkapay, « IKocucTema
o3epa», «ArpoieHo3», «KpyroBopor BemectB U MOTOK DJHEPrUd B
arpoiieHose», «IIpumepsl ypboskocucTem.

Obopyoosanue: Tepbapuu pacTEHUM, KOJUICKIIUM HACEKOMBIX, dYyuesa
NTUI] U 3Bepel, repbapun KyJIbTYpPHBIX U JAUKOPACTYIIMX PACTCHHUH, aKBapUyM
KaK MOJIEIb YKOCUCTEMBI.

lIpakmuueckas paboma «3yuenue u onrcanue ypOO3IKOCUCTEMBI.

Jlabopamopnas paboma «V3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX ).

Oxckypcus «IKCKypCcUsi B TUITMYHBINA OuoreorieHo3 (B AyOpaBy, OEpe3HsiK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

Oxckypcusi «IKCKypCcHsi B arpodkocucteMy (Ha TOJie WIA B TEIIMYHOE
XO3SMCTBO)».

Tema 10. Buocdepa — rinodanbHast IKocHUCTEMA

buocdepa — oO1eruianeTapHas o06osouka 3emiu, rae
CYILIECTBYET WJIM CYIIECTBOBaIA U3Hb. Pa3BuTHE NpeAcTaBieHuil o 6nochepe B
Tpyaax 3. 3tocca. Yuenne B.U. Bepuaackoro o 6uochepe. Obnactu 6mocheps! u
ee cocrtaB. JKuBoe BerecTBo 6Mocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouochepbl. OcobenHoctu Ouochepsl
KaKk TJIO0AIbHOM d2KOocucTeMbl. JlMHaAMHUUYeckoe paBHOBecue B Ouocdepe.
KpyroBopoThl BelecTB MW OMOT€OXMMHUYECKHE IUKIBI (yriiepoja, a3oTa).
PurmuyHOCTh siBieHUN B Ouocdepe.

3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OHMOMBI CYIIIH:
TyHApA, XBOWHBIC JieCa, CMCIIAHHBIC W IHPOKOJMCTBCHHBIC Ji€ca, CTEIIH,
CaBaHHBI, ITyCTBIHU, TPOITUYECKHUE JIeca, BRICOKOTOphs. Kiumar, pacTUTEBHBIN |
JKUBOTHBIN MHpP OMOMOB CYIIITH.

Crpykrypa ® (QYHKIUS KUBBIX CHCTEM, OIIGHKA WX PECypCHOTO
noTeHIana u 6uochepHbIX QyHKIIHIA.

Jlemoncmpayuu:

llopmpemui: B.. Bepnanckuii, 3. 3rocc.

Tabnuyvt u cxemor. «l'eocdeprr 3emum», «KpyroBopor azora
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npupoae», «Kpyropopot yriiepoaa B mpupojie», «Kpyropopor kuciopoga B
npupone», «KpyroBopor Boael B mpupome», «OCHOBHBIE OHOMBI CYIIN,
«Knumatuueckue nosica 3emum», « Tynapa», «Taitra», « CmenianHbiii jiecy,
«1IMpOKOIMCTBEHHBIN JIEeCH, «Cremby, «CaBanHay, «IlycTbiHsy,
«Tpornmueckuit ecy.

Obopydosanue: repbapur pacTEHUUA Ppa3HbIX OMOMOB, KOJIJIEKIIUU
JKHBOTHBIX.

Tema 11. YesroBek U OKpyKam0IIAsi cpeaa

DKOJIOTUUECKHE KpU3HChI M MX NpHUYMHBL. Bo3nercTBue 4eiloBeKka Ha
onochepy. 3arpszHeHue Bo3myImmHOW cpemabl. OxXxpaHa Bo3ayxa. 3arps3HCHHE
BOAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenwe mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHeHue kiaumara. AHTPOIOT€HHOE BO3JEHCTBHE Ha
PACTUTENbHBIA U KUBOTHBIM MUp. OXpaHa pacTUTENBHOTO U KMBOTHOTO MHpA.
OcHOBHBIE NPUHLMIBI OXpaHbl MpUpoAbl. KpacHble kHurn. Oco0o oxpaHsieMble
npuponnbsie teppuropun (OOIIT). boranmueckue caapl U 300JI0TMYECKUE
MapKH.

OCHOBHBIE ITPUHIUIIBI YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PanmonaneHO€  MpPUPOAOIONB30BAHME U COXpAaHEHHE  OMOJIOrMYECKOro
pazHooOpaszus 3emiu. OOLIME 3aKOHOMEPHOCTU TIJIOOAJBHBIX HKOJIOTMUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUS.

Pa3BuTe METOOB MOHMTOPUHIA PAa3BUTHUsS ONACHBIX TEXHOT'CHHBIX
IIPOLIECCOB.

Jlemoncmpayuu:

Tabnuyer u  cxemwvl:  «3arpsisHeHue  aTMoc(epbl»,  «3arpsi3HEHUE
runpoceprsr», «3arpssHeHue mouBb», «llapHuKoBBIT  3ddexT»y, «Ocobo
OXpaHsieMbI€ MPUPOJHBIE TEPPUTOPUN», «MOAEIN yIPABISIEMOTO MUPAY.

Obopyodosanue: potorpaduu oXpaHIEeMbIX pacTeHUN U )KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OoOy4YaromMMHCss  Mporpamm CPEIHETO oO1ero o0pa3oBaHuUs:
JUYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIC.

B crpykType JHMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS IPOTPaMMbl IO
OMOJIOTUN BBIJICTICHBI CIEIYIONIME COCTABISIONINE: OCO3HAHUE O0YyYarolUMUCS
POCCUICKON TPaKIaHCKOM HWIAEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO,
CaMOCTOATENLHOCTH W CaMOOIPEACNICHUI0, HAJIMYhe MOTHBAIMU K OOYYEHUIO
OHWOJIOTHY, IIeJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOESXKICHUNU JUYHOCTH
Ha OCHOBE KJIIOUEBBIX IIEHHOCTEM W HUCTOPUYUECKUX TPAAMUIMN  pa3BUTHS
OHOJOTUYECKOTO 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXcs
PYKOBOJICTBOBaThCS B  CBOEH  JIESITEIBHOCTH  IIEHHOCTHO-  CMBICJIOBBIMU
YCTaHOBKaMHM, TMPUCYIIUMHU CHUCTEME OUOJOTUYECKOTO OOpa3oBaHUs, HaIUYHE
MPABOCO3HAHUSL HSKOJIOTHYECKOW KYJbTYpPhI, CIHOCOOHOCTH CTaBUTh IEIU U
CTPOUTH >KU3HECHHBIC TJIAHBI.

JIndHOCTHBIE  pe3yJbTaThl  OCBOEHHUS MIPOrpaMMmbl MO  OHMOJIOTHH
JIOCTUTAIOTCSI B €IUHCTBE y4eOHOM W  BOCHHUTATEIILHOM  JIEITEIbHOCTH
B COOTBETCTBHUM C TPAAULUOHHBIMU POCCUHUCKUMHU COLUOKYJIbTYPHBIMHU,
UCTOPUYECKMMU U JyXOBHO- HPABCTBEHHBIMH II€HHOCTSMH, NPHUHATHIMU B
oOIIeCTBE TpaBWJIaMH M HOPMaMU TOBEIACHUS u CIIOCOOCTBYIOT
MpoleccaM  CaMOIIO3HaHUs,  CaMOBOCIHMTAHUS W CaMOPAa3BUTHUS, Pa3BUTHUS
BHYTPEHHEW MO3UIMUHU JIMYHOCTH, NATPUOTU3MA U YBAXKEHHS K 3aKOHY U
MPaBOIOPSIKY, YETOBEKY TPyJa U CTaplieMy MOKOJIEHUIO, B3AUMHOIO YBaXKECHUSI,
OCpEeXKHOTO  OTHOILIEHMSI K  KYJIBTYPHOMY  HAacClAEAUI0 U TPAJULMAM
MHOTOHAIIMOHANBHOTO  Hapojxa  Poccumiickoit ~ @enepanuu, MNOpUPOIE U
OKpYXarouIlen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHOTro mnpeaMera «buonorus»
JTOJKHBI OTpaXKaTh TOTOBHOCTh U CIIOCOOHOCTH oOyyJaroumxcs
PYKOBOJICTBOBAThCS  C(OOPMUPOBAHHOW BHYTPEHHEW TO3MUIMEH JUYHOCTH,
CUCTEMOHN IICHHOCTHBIX OpHUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IICHHOCTSIM  POCCHICKOTO  OOIIECTBa,
paclIMpeHne )KU3HEHHOTO OIbITA U ONbITa ACSTEILHOCTH B MPOLIECCE peah3alun
OCHOBHBIX HAMPaBJICHUN BOCIUTATEIHHON I€SITEILHOCTH, B TOM YKCJIE B YACTH:

1) IrPaKIAHCKOT0 BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3ULMH  OOyYaroImerocs Kak
aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUMCKOIro 00IIECTBa;

OCO3HAHME CBOUX KOHCTUTYIMOHHBIX TIpaB M O00S3aHHOCTEH, YBaKCHHUE
3aKOHA U MPABOMOPS/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPHU CO3JIaHUU
y4eOHBIX TIPOCKTOB, PEIICHUN yUEOHBIX M MMO3HABATEIBHBIX 3a/1a4, BHITOJHCHUU
OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UIMIO IO OTHOILICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHSI  JIIOACM C  pa3HbIMH  YOSXKICHUSMH,  KyJIbTYPHBIMHU
IIEHHOCTSIMUA U COLMATHHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBIMIOJIHEHUS
y4eOHBIX, TO3HABATENBHBIX U UCCIEIOBATENBCKUX 3aJa4, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB MpPH OOCYXIEHHWU CIOPHBIX BOIIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOM ACSITEIbHOCTH;

2) NATPHOTUYECKOT0 BOCTINTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HAapOAy, UYyBCTBA OTBETCTBEHHOCTHU IEPE]
Ponunoi, ropaocty 3a CBOM Kpail, cBOO PoauHy, CBOW S3BIK U KYyJIBTYDY,
IIPOIIUIOE ¥ HACTOsALIEe MHOIOHAMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAWI0 W MaMSATHUKaM
IIPUPOIBI, NOCTMXKEHUAM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TPYAe;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUKMCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWMOJOTMH, MOHUMAHUSA 3HAYEHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uaenHas yoexaeHHOCTh, TOTOBHOCTh K CIIy’KEHHUIO U 3anuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHME JYXOBHBIX IIEHHOCTEH POCCHMCKOIO Hapoaa;
c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO CO3HaHU, 3TUYECKOTO
MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CUTYaIlMIO U MPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM pPOAUTEISAM, CO3JaHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOI'O IPUHSATUS LUEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHUM C
TpaauusMu HaponoB Poccuu;

4) ICTETHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa,
HAy4YHOTO W TEXHHUYECKOTO TBOPYECTBA, CIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOIIICHUH;

IMOHUMAHUE HMOIMOHAIIBHOTO BO3JCUCTBUSA JKMBOM TPUPOJIBI U €€
LIEHHOCTH; TOTOBHOCTh K CaMOBBIPQXEHHUIO B pPa3HbIX BHUJAX MCKYCCTBA,
CTPEMJIEHUE TTPOSIBIISATH
OOIT COO MAQOY COII Ne 18 31



Ka4deCTBa TBOp‘ICCKOﬁ JJUYHOCTH,

5) (pu3NIeCKOro BOCIIUTAHUSA:

NOHMMaHWE M peanu3alus 3J0poBOro M Oe30macHoro obpasa >KU3HU
(310poBOE  NUTaHWE, COOJIIOJICHHE TUCMEHWYECKUX TMPaBWI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, pETyJsgpHas QundeckKas
aKTUBHOCTH), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE IEHHOCTU TPaBUI HHIWBUIYATBHOTO U KOJUJICKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHME MOCIEICTBUI 1 HEMIPHUATHS BPEIHBIX MPUBBIUEK (YIIOTpeOIeHus
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUS);

6)  TPYI0BOr0 BOCIIMTAHMSI:

TOTOBHOCTbH K TPY/ly, OCO3HaHHE IICHHOCTH MacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTh K QKTHUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKOW M COIUAIBHOMN
HAIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAThH, TUIAHUPOBATH M CAMOCTOSTEIIHHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

MHTEPEC K pa3sNuvHbIM chepaM MpoPecCHOHATBHON AeITeTbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun W Peann30BbIBATh
COOCTBEHHBIC KHU3HECHHBIE TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPAa30BaHHUIO Ha
IPOTSKEHUH BCEU KU3HU;

7)  3KOJIOTHYECKOT0 BOCIIMTAHHSI:

AKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKA HMX BO3MOXHBIX MOCIEICTBUU ISt
OKPY’KaroIIEH CPEbI;

OCO3HaHHUE TJIO0ATBHOTO XapaKTepa PKOJOTHMUECKUX MpoOJIeM U MyTel ux
pelieHus;

CIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble NpPH HM3YYEHUH OHOJOTUU
3HAHUS W YMEHHUS TIPU pEHICHWH MpoOJieM, CBA3AHHBIX C pPaIllMOHATBHBIM
MPUPOJIONIOIB30BaHUEM  (COOIIO/ICHUE TpaBU  TOBEICHHUS B  MNPUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXpPaHY BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JEUCTBUM, MPUHOCSAIIMX BpEI OKPYKAIOLIEH
MPUPOTHON cpesie, YMEHHE MPOTHO3UPOBATh HEOJArONMPHUSATHBIE DKOJIOTHUECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HallMYue Pa3BUTOrO  DKOJOTMYECKOTO  MBIIUICHUS, AKOJOTHYECKOMN
KYJbTYpbl, ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS
PYKOBOJCTBOBaTbCS WMHU B  [IO3HABATEJIbHOW, KOMMYHHMKAaTUBHOM U
COIIMAJILHOM MPAaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN JEATEIbHOCTH
HKOJIOTUYECKON HANPABICHHOCTH;
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8) LHEHHOCTH HAYYHOI'0 MO3HAHMS

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH U OOILECTBEHHON MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KyJbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOW M UMTATENIbCKOM KYJIBTYpbl KakK CpeiCTBa
B3aMMOJECHCTBUS MEXKIY JTHOAbMH U ITO3HAHUS MUPA;

NOHMMaHue cnenupuku OUOJIOTMM KaK HayKH, OCO3HAHMs €€ poJid B
dbopMUpOBaHUN  PAIMOHATILHOTO HAy4YHOT'O MBIIIJIEHUS, CO37aHuU
LEJIOCTHOTO TMPEACTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O €AUHCTBE IMPUPOJIBL,
YeJIOoBeKa M OOLIECTBA, B MO3HAHUU NPHUPOJHBIX 3aKOHOMEPHOCTEW M pPEIIECHUU
npo0JieM COXpaHEeHUs MTPUPOJTHOTO PABHOBECHS,

yOEXJIEHHOCTh B 3HAYUMOCTU OMOJIOTUU ISl COBPEMEHHOW LMBHIIN3AINU:
oOecrieyeHus: HOBOrO YpOBHS Pa3BUTHsSI MEIULMHBI, CO3JaHUE IMEPCHEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMBbl  pa3BUTHUSA
4eJI0BEUECTBa, MOMCKA IMyTeN BbIX0/A U3 TII00aIbHBIX 3KOJOTHUYECKUX MPOOJIEM U
o0ecnieyeHuss mepexoja K  yCTOWYMBOMY  Pa3BUTHIO, PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHMH OWOJOIMUECKUX 3HAHUH B LEIAX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTABHOM YacTH (DYHKIIMOHAJIBHON IPAMOTHOCTH 00yYaromuxcs, GopMupyemon
IIPU U3y4YEHUH OMOJIOTUH;

MOHUMAHUE  CYUIHOCTHM  METOJIOB  [O3HAHWS,  HUCIOJb3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTM HCIOJb30BATHh MOJyYaeMble 3HAHUS IS
aHanu3a U OOBSICHEHMS SBJICHHM OKPY’KAIOIIET0O MUpPA M MPOUCXOASIIUX B HEM
W3MEHEHUH, YMEHHUe JellaTh 000CHOBAaHHBIE 3aKJIIOYEHUSI Ha OCHOBE HAyYHBIX
(aKkTOB M MMEIOIIUXCS AaHHBIX C LEJbIO MOJYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6yieM B peabHBIX )KU3HEHHBIX CUTYAILIUAX;

OCO3HaHHUE LIEHHOCTU HAYYHOW AESATENBHOCTH, TOTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO ¥ UCCIIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa3OBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUI MO OMOJIOTHMH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.

B nmpomecce  AOCTMXEHUST  JMYHOCTHBIX — PE3yJbTaTOB  OCBOEHUSA
oOy4YaroImMMHUCs TPOrpaMMbl CPEIHETO OO0IIero oOpa3oBaHUs y OO0YyYarOIIMXCS

COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN WHTEJICKT, TIPEAMOJIar AFO A
c(hOpMHUPOBAHHOCTD:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMaTh  CBOE

OMOIIMOHAJILHOE COCTOSIHHWE, BWJIETh HAIpaBJICHUS pPa3BUTHSA COOCTBEHHOMU
HIMOIMOHAIIEHOM cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aJanTUPOBATHCA K
AMOIMOHAIIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHBAIlUM, BKJIIOYAIOMIEH CTPEMJICHHE K JOCTIKEHUIO
e W YCIIeXy, ONTUMH3M, HHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CMOCOOHOCTh IMOHWUMAaTh  3MOIMOHAILHOE
COCTOSIHWE  JPYTHX, YUUTHIBATh ero npu OCYIIIECTBIICHUU
KOMMYHHKAIIH, CIOCOOHOCTh K COUYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIFOYAIOIIMX  CIOCOOHOCTh  BBICTpaWBaTh
OTHOIIICHUSI C JAPYTHMH JIIOJbMH, 3a00TUTHCS, MPOSIBISITH HHTEPEC M pa3peliaTh
KOH(JIUKTHI.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHS YUeOHOTO npeamMera «buoaorus»
BKJIIOYAIOT: 3HAYuMble i1 (OPMHUPOBAHUS MHPOBO33PECHUS OO0yYArONTUXCS
MEXKIMCIUIUTMHAPHBIC (MEXIIPEIMETHBIC) OOIIEHAyYHbIE TOHATHS, OTPaKaloIre
IEJTOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJIOB MO3HAHUS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUSI, SBJICHUE, MPOIIECC,
cucTeMa, Hay4Hbld (hakT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE, HU3MEpPEHUEe, OHKCIEPUMEHT U  JIpyTHe);
YHUBEpCAJIbHBbIE YyueOHbIe JeHCTBHUS (TIO3HABATEIbHBIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), o0ecIreynBarome (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHUMH OOy4aroluxcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W YHUBEpCalbHble YydeOHbIE JEHCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOywaromerocs OyayT c(QOpMUpPOBaHBI [O3HABATENIbHbBIE
yHUBEpCaJdbHbIe yYeOHBIC JIEHCTBUS, KOMMYHHKATHBHBICE YHUBEPCAJIbHBIC
y4ueOHbIE JIEWCTBHS, PETYJISTUBHBIE YHUBEpCalIbHbIE YyueOHblE JEHCTBUA,
COBMECTHAs JAESATEIbHOCTD.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE eiiCTBUSA
Ba3oBble Jornueckue 1eMicTBUA:

CaMOCTOSITENIbHO ~ (OPMYJIUPOBAaTh U aKTyalM3UpoBaTh MpoOseMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOECHUHU 3HAHUI MPHUEMBbl JIOTMUYECKOTO MBIIUICHUS
(amanm3a, CHHTE3a, CpaBHEHUS, KJIaccupuKamum, 0000IIeHHs ), PACKPHIBATH CMBICIT
OMONOTHYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMU TIOHATHSIMH);

ONpenensaTh UENN JEATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCI0JIb30BaTh OMOJIOTMYECKHUE MOHATHSA JJ1s1 O0BbsCHEHUS (DaKTOB U SIBICHUM
YKUBOU IIPUPOJIBIL;
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CTPOUTH JIOTHYECKHUE pPACCYXACHUA (MHIYKTHUBHBIC, ICTYKTUBHEIC, IO
aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJEIBbHBIC  CpPEACTBAa  IJIi  TPEICTaBIICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHUHN B M3yYaeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaKk)K€ TMPOTUBOPEUMH  PA3HOTO  pOAa, BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAM3a UMEIOIIIXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBHI B JCSATCIBHOCTh, OIICHMBATh COOTBETCTBHE
PE3YJIBTATOB IIEIISIM, OLICHUBATh PUCKH MTOCJICICTBUH 1eATEIHHOCTH;

KOOPIWHUPOBAaTh ¥ BBHINIOJHATH pPabOTy B YCIOBHUSX PEaTBHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAaHHOTO B3aWMO/ICHCTBHSI,

pa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOIIEM.

ba3zoBble ucciieoBarebCKue 1efiCTBUA:

BIIQJICTh  HAaBBIKAMH  y4eOHO-HCCIICIOBATEIHCKOH W MPOCKTHOM
NeATeTLHOCTH, HaBBIKAMH Pa3peIIeHUs TPOOIeM, CITOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOATEILHOMY TIOMCKY METOJIOB pCIICHUS TMPAKTHYECKUX 3ajad,
MPUMEHEHHUIO Pa3INIHBIX METO/IOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BUABI ACATEIBHOCTA MO MOJIYYEHUIO HOBOTO
3HAHWS, €r0 HWHTEPIpPETAIlui, MPeoOpa30BaHUI0 W TPUMEHCHHIO B yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITMATBHBIX IIPOCKTOB;

dbopMHupoBaTH  HAYYHBIH  THN  MBIIUICHWUS,  BIAJACTh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATUSIMH U METOJaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aadyll B OOpa30BaTEIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyaJU3UpPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHUs, HAXOJIUTh apTyMEHTHI JUIsl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE pEHICHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIEHUBATH UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

OCYIIECTBIISThH IIEJICHANPABICHHBIN MOUCK TIEPEHOCA CPEJICTB M CITOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh MEPEHOCUTH 3HAHUS B IMO3HABATCIBHYIO U MPAKTHYCCKYIO O0IacCTH
YKU3HECATCIIEHOCTH,

yMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEAJIaraTh OPUTHHAIBHBIC ITOAXOAbI M PECIICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanmeii:
OPUEHTHUPOBAThCS B PA3IMUYHBIX HCTOYHMKAX HWHMOpMaIruu (TEKCTe
y4eOHOTO TTOCOOMsI, HAYYHO-TIOMYJISIPHON JIUTEepaType, OMOIOTHIECKUX CIOBApPSIX
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U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEepHETEe), aHaIM3UpPOBATh
UHGOPMAIIMIO PA3IMYHBIX BHUJIOB U (GOpM TMPEACTaBICHHS, KPUTUYECKU
OLIEHUBATH €€ JIOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBATH 3aIIPOCHI M MPUMEHSATH PA3TUYHbIE METO/IBI TIPU TTOUCKE U
otOope Ouosornueckor HHGOpMAIHK, HEOOXOUMOMN JJII BBITIOJHEHUS YIeOHBIX
3ajad4;

npruoOpeTaTh OMBIT HCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHM, COBEPIIEHCTBOBaTh KYyJbTYpPYy aKTHMBHOTO  HCIIOJIb30BAHHS
pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAlbHYIO (QOpMy MpeACTaBICHUS
Ouonoruueckoi HHPpopMaIuu (Cxemsl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" JIpyroe);

UCIOJb30BaTh HAYYHBIH SI3bIK B KaueCTBE CpEIACTBA MpU padore C
Ouonoruuecko uHpopManuel: NPUMEHATh XUMHYECKHE, (U3HUECKUE U
MaTeMaTUUECKUE 3HAKU U CHUMBOJIBL, bopMybI, abOpeBuarypy,
HOMEHKJIATypy,  HCIOJIb30BaTh U MPEOOpa3OBbIBATh 3HAKOBO-CUMBOJIMYECKUE
CpEeICTBa HAIJISITHOCTH;

BIQJICTh ~ HAaBBIKAMH  PACIO3HABAHWA W  3alUTBl  WHGOpPMAIUH,
MH(GOPMaIMOHHOM 0€30M1aCHOCTH JIUYHOCTH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIEe y4eOHbIE JeiicTBHUSA

Oo0menne:

OCYIIECTBISATh KOMMYHHMKAIlMM BO BCeX cdepax IKH3HU, aKTHBHO
y4acTBOBaTh B JWAJOTe WM AWCKYCCHH TIO CYIIECTBY OOCYXTaeMOW TEMBI
(yMeHHME 3adaBaTh  BOINPOCHI, BBICKA3bIBaTh CYXKICHUS  OTHOCHUTEIHHO
BBITIOJTHEHHUS MpeajiaraeMoi 3a7a4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAaHHOCTH
MO3UIINHI APYTUX YYACTHUKOB JUAJIOTA WIIN TUCKYCCHH);

pacrio3HaBaTh HeBEepOaJbHBIC CPEJICTBA OOIICHHUS, MOHUMAaTh 3HAYCHHE
COITMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, IIOHUMATh
HAMEpPCHHS JIPyTUX JIIOJACH, TMPOSBIATh YBaXKUTEIBHOEC OTHOIICHHE K
cobeceTHUKY M B KOPPEKTHOM popme GOpMyJIMPOBATH CBOM BO3PAKCHHUS;

Pa3BEpHYTO W JIOTHYHO M3JIaraTh CBOI TOYKY 3PEHHs C MCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

CoBmecTHAasl 1eITEJILHOCTD:

MOHUMATh M UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW U UWHIUBHUIYaJIbHON
paboThl  TpU  pEIICHHMH  OHOJIOTHYECKOM  mpoOJsieMbl,  OOOCHOBBLIBATH
HEO0OXOIMMOCTh MPUMEHEHHUSI TPYIIOBBIX (HOPM B3aMMOJCUCTBUS MPU PEIICHUU
y4eOHOM 3a71a4u;

BBIOMpATh TEMATHUKYy M METOJbl COBMECTHBIX JCHCTBUM C y4e€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

MpPUHUMATh 1€ COBMECTHOM JESTEIbHOCTH, OpPraHW30BBIBATH U
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KOOPAUHUPOBATh JACUCTBHS II0 €€ JIOCTMIKEHMIO: COCTABJIATH IUIAH JICHCTBUA,
pacmpeenarTh pojid ¢ YYEeTOM MHEHHl YYacTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThl; OLEHMBATh KayecTBO CBOEr0 BKJIaJa U  KaXJOro
y4acTHUKAa KOMaHIbl B OOIIMUA pe3yibTaT MO pa3pabOTaHHBIM KPUTEPUSM;
IIpelaraTb HOBBICTIPOEKTHI,  OLICHHWBATh HWJEU C MTO3ULIAH HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKOM 3HAYMMOCTH; OCYLIECTBIIATh ITO3UTUBHOE
CTPATErM4eCKOe MOBEJAECHUE B PA3IUYHBIX CUTyalUsX, IPOSBILITH TBOPUYECTBO U
BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PeryisiTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC AeiiCTBUS

Camoopranusamnus:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBISIBICHHUS NpOOJIEM M HX
pEIIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUWA LEJIEBbIE M CMBICIOBBIC
YCTAHOBKHA B CBOMX JIEUCTBHSIX M MOCTYINKAaX MO OTHOUIEHUIO K KUBOW MPUPOIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPY KAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIISITh IO3HABATEIbHYIO ACSTEIBHOCTD, BBISBISATD
po0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH pEIIeHUs MpoOJeMbl C Y4YETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacivpsTh paMK1 y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX MTPEIOYTEHUH;

Jenatb ~ OCO3HAHHBIM  BBIOOpP,  apryMEHTHpOBaTh  €ro,  Oparth
OTBETCTBEHHOCTh 3a PEILCHHUE;

OLIEHHUBATh NPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBAaTh (DOPMUPOBAHUIO U TMPOSBICHUIO HIUPOKOW APYIULUU B
pa3HbIX O00JIACTAX 3HAHMM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BIIQJICTh HABBIKAMHM  TIO3HABATEIBHOM pPEQIIEKCHU KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB M
OCHOBAHHM, MUCIOJb30BaTh MPUEMbI pedICKCUU JJII OIICHKH CHUTYallid, BHIOOpA
BEPHOIO PEILICHHUS;

yMETh OLICHMBATh PUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIIKEHUIO; MPUHUMATh MOTUBBI U apryMEHTBHI APYTUX MPU aHAIM3E PE3yJIbTaTOB
NesTeIbHOCTH;

IIpunsaTHe ceds U APyrux:

MPUHUMATH ce0sl, TOHUMAsI CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl APYrHMX I[PU aHaJIW3e Pe3yJIbTaToOB
NeSITENIbHOCTH; PU3HABATh CBOE MPABO U MPaBO JIPYTUX Ha OLIMOKU;
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pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C ITO3ULIUHU IPYTOro YeJI0BEKa.
IHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIC pe3yabTaThl OCBOSHUS COACpX)aHHUS YYEOHOTO MpeaMera
«buonorus» Ha yrayOIeHHOM YpOBHE OpPHUEHTHUPOBAaHbI Ha oOecreueHue
npoduibHOro  o0yueHus  oOydawommxcs Ouonorur. OHM — BKIIOYAIOT:
cnenuduueckre A OMOJIOTUM HAaydYHbIE 3HAHWSA, YMEHUS W CIOCOOBI
JNEHCTBU 1O  OCBOCHHIO,  WHTEPIpETAIlMM W MPEeoOpa3oBaHUIO 3HAHUM,
BUJBI JICATEILHOCTH 110 TMOJYYCHHIO HOBBIX 3HAHMA M WX TPHUMEHCHUIO B
Pa3IMYHBIX yUYeOHBIX, a TAK)KE B PEATbHBIX )KU3HEHHBIX cUTyarusax. [IpenmerHbie
pe3yabTaThI MIPEACTABIICHBI TI0 TOIaM H3yUCHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buomorus» B 10
KJiacce

JOJIKHBI OTPAXkKAaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECTE€ M POJM OHUOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
NO3HAHWK 3aKOHOB NPHUPOABI W  PEHIEHUH NpoOJIeM  palrOHAIBHOTO
IPUPOAOIIOIB30BaHUSA, O BKIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
Omooruu;

BJIAJICHUE CHCTEMOH OWOJIOTMYECKUX 3HaHWM, KOTOopas BKJIIOYAET:
OCHOBOIIOJIArarolme OUOJIOrMYecKre TEPMHHBI U TOHATUSA (KU3Hb, KIETKa,
OpraHu3M, MeTadOJU3M, T'OMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEJCHUE,
HACJIEICTBEHHOCTh, HW3MEHYMBOCTb, POCT M  pa3BUTHE), OUOJIOTUYECKUE
teopun (kimeroyHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxona,
XpOMOCOMHasi Teopusi HaciencrBeHHoctd 1. Moprana), yuenus (H.W.
BaBuioBa — 0 wLeHTpax MHOroo0Opasus M MPOUCXOKIACHUS KyJIbTYpPHBIX
pacTeHuii), 3akoHbl  (€IMHOOOpa3usi MOTOMKOB  TIEPBOTO  MOKOJICHMS,
pacuiemieHHs, YUCTOThl TaMeT, HEe3aBUCHUMOro HacienoBanus [. Mennens,
TOMOJIOTUYECKUX PSAOB B HacleACTBeHHOM u3meHunBoctu H.M. Basuiosa),
IPUHLHUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAMHU Hay4HOI'O MIO3HAHMSI,
UCIOJIb3YEMBIMU B OMOJIOTMYECKUX MCCIIEAOBAHUAX KUBBIX OOBEKTOB (OMUCaHUE,
u3MepeHue, HabJIoIeHUE, SKCIIEPUMEHT);

YMEHUE BBIIEIATh  CYIIECTBEHHbIE IPU3HAKW:  BHPYCOB,  KIIETOK
IIPOKAPHOT U 3YKAPUOT, OJHOKIJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM
yucie 0akTepuid, rpuOOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U
CUCTEM  OpraHOB  pPACTEHHIA, KUBOTHBIX, YeJioBeKa, MPOLIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIONIMX B OpPraHU3Max pPACTEHHM, >KUBOTHBIX H
YeJioBeKa, OMOJIOTHYECKHX IIPOIECCOB: OOMEHa BElIeCTB (MeTabou3Mm),
MpeBpallleHus]  DHEPTUHM,  OpOXKEHUs,  aBTOTPOPHOTO U TETEPOTPOGHOIO
TUIIOB MUTaHUA, (POTOCMHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a, TaMEeTOreHes3a,
AMOpHUOTEeHE3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIUBUIYAIBHOIO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aMMOJECHCTBUS I'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;
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YMEHHUE YCTAHABJIMBATh B3aMMOCBS3H MEXIYy OPraHOMJAMH KJIETKU U UX
GYHKIUSAMHU, CTPOCHMEM KIIETOK pa3HbIX TKaHEW U HUX QYHKIUSAMHU, MEKITY
opraHamMy M CHUCTEMaMH OpPraHOB y PACTEHUM, KMBOTHBIX M YEJIIOBEKAa U MX
GYHKIUSAMEU, MEXKIy CHCTEMaMU OPTaHOB M HUX (QYHKIUSAMH, MEXAY JTalaMu
oOMeHa BeMIeCTB, OJTalmamMH KJIETOYHOTO IUKIA M JKU3HEHHBIX IIHMKIIOB
OpPraHMW3MOB, ATalaMH SMOPHOHANIBHOTO PA3BUTHS, TEHOTUIIOM M (PEHOTHUIIOM,
denotunom u pakTopamu cpeabl OOUTaAHHUS,

YMEHUE BBIABIIATH OTJIMYUTEIbHBIC MPU3HAKU )KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY ISl TOKA3aTelIbCTBa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII;

yMEHHME pemarb OWOJIOTMYECKHE  3a/add, BBIABIATH [PUYUHHO-
CJIE/ICTBEHHBIEC CBSI3U MEXJY HCCIEAYEMbIMU OHOJIOTMYECKUMHU MpOIEcCaMu U
ABJIICHUSIMHU, J€JaTh BBIBOJbl W TPOTHO3bI HAa OCHOBAaHUM MOJYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBINOJHATH Ja0OPATOPHBIE M MPAKTHYECKHE padOThI, COOMOAATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIbHBIMU
cpelncTBamMu, (QopMyNIHpysl LEdb HCCIEI0BaHUS, aHAIM3UPOBATH MOJIYUYEHHBIC
pE3yNbTaThl U JENIaTh BBIBODI;

YMEHHE y4acTBOBaTh B yue€OHO-UCCIIEIOBATENbCKON paboTe 1Mo OMOIOTrHH,
9KOJIOTUM M MEAUIIMHE, MPOBOJMMON Ha 0a3ze IIKOJbHBIX HAayYHbIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  IOJYYEHHbIE  pe3yJbTaTbl HA  yYEHUYECKHX
KOH(DepeHusX;

YMEHUE OLICHMBATh 3THMYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obnacTd  OMOJIOTMM W MEAMLIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T'€HOMA U CO3JaHUE€ TPaHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiieil mpodeccuoHanibHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO0341CTBa, MUIIEBON MPOMBIIIIEHHOCTH, YIITyOJIATh MO3HABATEIbHBIN
UHTEpPEC, HaNpaBJCHHBbIA HA  OCO3HAHHBI  BBHIOOP  COOTBETCTBYIOILLEH
npodeccud U TPOAOIDKEHHE OUOJIOTHYECKOTO 00pa3oBaHUS B OpraHU3aLUAX
CpeaHero npogpecCUOHAIbHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHBIC pe3yabTaThl OCBOSHUS yueOHOTro mpeamera «buonorus» B 11
KJ1acce

JOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUHM O MECT€ W pOJM OHWOJOTHM B CHCTEME
€CTECTBEHHBIX HAyK, B  (OPMUPOBAHHH  COBPEMEHHOW  E€CTECTBEHHO-
HAy9YHOH  KapTUHBI  MHpa, B IMO3HAHWM 3aKOHOB TIPHUPOABI H PEIICHUU
DKOJIOTHYECKUX TMpoOJieM dYeJoBeYeCTBa, a TaKXKe B penieHun
BOIIPOCOB PaIrMOHAIBHOTO MPUPOIONIOIL30BaHMsI, U B (DOPMUPOBAHHH
IIEHHOCTHOT'O OTHOIIICHHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUHUCKHIX
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U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CUCTEMOW OMOJOTMYECKHX 3HAHHUM, KOTOpas BKIIOYAET
ONpENENCHUs] U TNOHUMAHUE CYUIHOCTH OCHOBOIIOJArarIIUX OHWOJIOTrHYECKUX
TEPMHHOB W TOHATUU (BUA, dKOcuUcTeMma, Omocdepa), OMOIOTUYECKUE TEOPHH
(3BomronmonHas Teopus Y. JlapBuHA, CHUHTETHYECKas TEOPUS SBOJIOLUHN),
yuenust (A.H. CesepuoBa — 0 myTsX M HaOpaBieHHSIX 3Boyronuu, B.W.
Bephnanckoro — o 6uocdepe), 3akoHbl (reHernyeckoro paBHosecus Jl. Xapau u
B. BaiinGepra, 3apojasimeBoro cxojactsa K.M. bapa), npaBuna (Munumyma FO.
JInbuxa, HKOJOTHYECKON MTUPAMUIbl SHEPTUH), TUIIOTE3bI (TUnoTe3a «mupa PHK»
V. I'unbepra);

YMEHHME  BIAJETh OCHOBHBIMU  METOJIaMM  HAy4YHOTO  IO3HAHWS,
UCIIOJIb3YyeMbIMH B OHMOJIOTUYECKUX HCCICAOBAHUSX JKUBBIX OOBEKTOB U
PKOCHUCTEM (OMHUCAHHWE, HU3MEpPEHHEe, HaONIOJEHUE, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS 1 OTICHKW aHTPOIIOTCHHBIX M3MECHEHHH B IIPUPOIC;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC NPU3HAKU: BUJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, JIBMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJUIONATPUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS ABUKYIIUX CHJI HBOJIIOIMU HA T€HOMOH/T MOIMYJISIIH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHusl, YepeIOBaHUs HAPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBSI3U MEXKIy MPOLECCAMU 3BOJIOLUH,
JBIDKYIIMMHA CHJIAMH aHTPOIIOTe€HEe3a, KOMIIOHEHTAMH PAa3IUYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJISTH  OTJIMYUTEIBHBIE  TNPHU3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHWs, a0MOTHYECKUX M OMOTUYECKHUX
KOMITOHEHTOB  JKOCHUCTEM, B3aWMOCBSI3€ OpPraHMU3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUH B DKOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE HCIOIb30BaTh COOTBETCTBYIOIINE ApPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJISl IOKA3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYyMI, B3aWMOCBSI3M OPraHU3MOB U Cpelbl OOWTaHUS,
€IMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPAaHEHUs] MHOT000pa3usi BUAOB
Y 9KOCHCTEM KaK YCJIOBHUS COCYILIECTBOBAHUS MPUPOJIbI M YEIOBEUECTBA;

yMEHHE pemaTh OWOJIOTMYECKHUE  3aJadd, BBISIBIATH  MPUYHHHO-
CJIEJICTBEHHBIE CBSI3U MEX]y HCCIEAYEMbIMU OMOJIOTMYECKUMH IMpolieccaMu U
SBJICHUSIMHM, JIeJaTh BBIBOJABI W TIPOTHO3BI HA OCHOBAHHWH ITOJYYCHHBIX
pe3yIbTaTOB;

YMEHHUE BBITIOJNHATH Ja0OpaTOpHBIE W MPAKTUUECKHE padOThI, COOMIOAATh
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCICPUMEHTAIHLHBIMU
cpencrtBamu, (GOpMyIHpYs IETb HCCICAOBAHMS, AHAIM3UPOBATH TOJYyYCHHbBIE
pe3ynbTaThl U JCNIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATEIHCKON paboTe mo Ouosoruwu,
HKOJIOTUM U MEJUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAy4YHBIX OOIIECTB, U
NyoJIMYHO  TPEACTABIATH  IMOJYUYEHHbIE  pe3yibTaThl Ha  YUYCHUYECKUX
KOH(EPEHIIUSIX;
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YMEHHE OLEHHUBATh THUIOTE3bl U TEOPUU O MPOUCXOXKICHUM IKHU3HU,
YelloBeKa M YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CHOC00ax
IPEeIOTBpAlCHHs TJI00ATBHBIX U3MEHEHHI B Onocdepe; yMEHHE OCYIIECTBISATH
OCO3HAHHBIA BBIOOp Oyaymiell mpodecCHOHaTBHON AESITEIBPHOCTH B 00JacTH
OMOJIOTUH, HKOJOTUH, MNPHUPOAOINOIb30BaHUS, MEIULIHMHBI, OHUOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPHUH, CEIBCKOI0 XO35SKUCTBA, MUIIEBOW MPOMBIIIJIEHHOCTH,
yIayOnsiTh ~ TMO3HABATENbHBIM ~ HMHTEpPEC,  HAMpaBJICHHBI HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccun U NPOJOJDKEHHUE OHUOJIOTHYECKOTO
oOpa3oBaHUsS B OpraHU3AlMAX CpeaHEro MnpodecCUuOHANIBHOTO M BBICIIETO
oOpa3oBaHus.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HanmeHnoBaHue TeMm KonuyecTBo (OCHOBHBIE BUJIBI ICSITEIIBHOCTU
[IporpamMmHOE cofepKaHue
n/m [ygeOHOTro ImpenMeTa JacoB 00yJaroImuXxCs
1 Tema «buoJiorusi Kak HayKa»
1.1 buonorus kak 1 CoBpeMeHHast OMOJIOT S — PackpbIBaTh cofepKaHUe TEPMUHOB
KOMIUIEKCHAsI HayKa KOMIUIEKCHas HayKa. KpaTkast uctopusi W NOHATUNA: HAyYHOE MUPOBO33PEHHUE,
1 KaK 4acTh pa3BuTHs Ouosioruu. buonorudeckue Hay4yHas KapTHHA MUPA, HAYYHBII
COBPEMEHHOIO HAyKU U U3y4aeMble UMU POOJIEMBI. METO/1, TUIIOTE3a, TEOPHSL, METOIbI
oO1iecTBa DyHIaMEHTAIIBHBIE, IPUKJIIAIHbIE MCCIIE0BaHUSI.
Y MIOUCKOBBIE HAYUHBIE UCCIENOBAaHUA  [XapaKTepu30BaTh OUOIOTHUIO KaK
B OMOJIOTHH. KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
3HaueHue OMoJoruu B OPMUPOBAHUN  [CPEIU IPYTHX €CTECTBEHHBIX HaYK.
COBPEMEHHOW €CTECTBEHHO-HAYYHOU OueHnBaTh BKJIaJ] OTEUECTBEHHBIX
kapTuHbl Mupa. [Ipodeccun, VYEHBIX B pa3BUTHE OMOJIOTHH.
CBs3aHHBIE C OMosorueil. 3HaueHue OueHuBaTh PoJb OUOIOTMYECKHUX
OMOJIOTHY B IPAKTHUECKOMN OTKPBITAM U UCCIENOBAHUMN B Pa3BUTUHU
NEATENIbBHOCTH YEJIOBEKA: METULINHE, HAyK{ U MPAKTHYECKOU JeSTEIIbHOCTH
CEJIbCKOM XO3SIHCTBE, ITFOICH.
MPOMBIIIUIEHHOCTH, OXPaHE MPUPO/IBL. [lepeuncnars npodeccrn, CBI3aHHbIE
JlemoHcTpanuu C COBPEMEHHOMN OMOJIOTHUEH.
[lopmpemui: Apuctorens, Teodpacr, [[puBOANTH IPUMEPHI IPAKTHYECKOTO
K. JIunneit, XK.b. Jlamapk, Y. JlapBuH,  MCHOJIb30BaHUS TOCTUKEHUIN OMOJIOTUN
Y. T'apsen, I'. Mennerns, B MCJIMIIUHE, CEJIbCKOM XO3SICTBE,
B.N. Bepnanckui, W.11. I1aBnos, [IPOMBILIIJIEHHOCTH U OXPaHe IPUPOIbI
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N.M. Meunukos, H.1. BaBuios,
H.B. TumodeeB-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabauyvt u cxemvi: «CBSI3b OMONOTUN
C IpyruMu HaykamMm», «Cucrema
OHMOJIOTMYECKHUX HAYK»

CBOMCTBA

n3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'0
COCTaBa, JUCKPETHOCTH U LEIIOCTHOCTb,
CJIOKHOCTB U YIIOPSIAOYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
camMOOpraHu3anus,
CaMOBOCITPOU3BECHUE,
pa3aIpaxkuMOCTh, U3MEHYHUBOCTb,

POCT U pa3BUTHE.

JlemoHCTpanuu

Tabnuywvt u cxemor: «OCHOBHBIC
MIPU3HAKU )KU3HW», « brosiornueckue
cucteMbl», «CBOMCTBA JKUBOM
MaTEepUn»

Htoro yacos no teme 1
2 | Tema «’KuBble cuCTEMbI M UX U3yYEHUE»
2.1 | XKuBble CHCTEMBI K UX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpriBaTh conepxanue

TEPMUHOB U MOHITUH: KUBas

CHUCTEMA, JIEMEHT, MTOJCUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BEICOKAS
YIOPSAI0YEHHOCTb, YIIPABISIEMOCTD,
MEPaAPXUYHOCTD.

XapakTepuszoBaTh CTPYKTYpPY

Y CBOWCTBA KUBBIX CUCTEM, OTIIUUHS
XUMHYECKOTO COCTaBa 00bEKTOB KUBOM
Y HEXUBOU MPUPOJIbI, OO MPUHIIUTT
KJIETOYHOW OPTaHU3AIMU KUBBIX
CHUCTEM.

CpaBHUBaTH 0OMEHHBIE MPOIECCHI

B HE)KMBOW W KUBOU MPHUPOJIE;
PACKpBIBATH CMBICIT PEAKIUA
MeTabom3Ma.

OOBACHITH MEXaHU3MbI CAMOPETYJISIITUN
KUBBIX CUCTEM PA3JIMYHOTO
MEpapXUUECKOr0 YPOBHS; PACKPBIBATh
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CYTb IIPUHIIUIIOB MTOJIOKUTEIBLHOU U
OTPULIATEIBHON OOPATHOM CBA3H.
AHanu3upoBaTh CBOWCTBA
CaMOBOCIIPOU3BEIEHUS, POCTA

Y pa3BUTHsI OPraHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpOBHU OpraHu3al1U )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIM,
TKAHEBBIN, OPraHU3MEHHBIN,
MOIMYJISIUUOHHO-BUJIOBOU,
HKOCUCTEMHBIH (OMOT€OIIEHOTUYECKUA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcCHOBHBbIE MPU3HAKH KUBOTO. JKHU3HB
Kak (hopma CyIlIecTBOBAHUSI MaTEpPUH.
Hayku, nu3y4daromye *«uBble CUCTEMBbI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.
N3yuenue xuBbIX cucteM. MeTo b1
ouosiorndyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CHUCTEeMaTH3allusl, MeTaaHaJIU3.
IToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcniepuMenTa. [loctaHoBka

U nposepka runores3. Hynesas
runote3a. [loHsTre BEIOOPKU U ee
JIOCTOBEpHOCTH. Paz0opoc

B OMOJIOTHYECKUX TaHHbIX. O1ieHKa

PackpriBaTh cosiepKaHue TEPMUHOB

U TIOHSITHUNI: OOMEH BEIIECTB

Y MIPEBPALCHUE YJHEPTUH,
CaMOBOCIIPOU3BECHUE,
CaMOperyJsilys, pa3BUTHE, )KU3Hb,
Hay4HbIN (HaKT, HAYUHBI METO/I,
npo0iema, TunoTesa, Teopus, MPaBUIIo,
3aKOH.

[lepeuncnsaTh NpU3HAKHU KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpraHU3alMU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIIEIOBAHUN.
OmnuceiBaTh 0COOCHHOCTH, XapaKTEPHbBIE
JUISL KQXKI0TO YPOBHSI OpraHU3aluu
KHUBOTO.

Ha3zbpiBaTh HayKH, U3y4darOIINe KUBBIE
CHUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHHU3aLNH.

CpaBHHBaTh MEX]1y COOOM KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEW OpraHU3aluu
Y MIPOUCXOIAIINE B HUX MPOLIECCHI.
Iloka3bIBaTh poJIb TUIOTE3 U TEOPUI
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JIOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaToB. [ [puunHbI HCKaKEHUS
pe3yJibTaToB skcnepumeHnTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauuu

Tabauywl u cxemvl: «YPOBHU
OpraHu3alyy )KUBOU TPUPOABD,
«CTpoeHuEe )KUBOTHOM KJIETKH,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOTO OPraHU3Ma»,
«buoreonenos», «buochepar,

((MGTOI[I)I N3YyUCHUA JKUBOM IIPpUPOIALID».

OGopynoBanme: 1ad0paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora
«/cnonb30BaHUE pa3InYHBIX METOJOB
MIPU U3yYECHUU KUBBIX CHCTEM).

B OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHON
KapTUHBI MUpPa

Y U3YYEHUSI KIIETKHU.
Knerounas teopus

(byHKIIMOHAbHAS €MHUIIA )KUBOTO.
HcTopust OTKPBITUS KIIETKH.

Pa6otel P. 'yka, A. JleBenryxa.
Knerounas teopus (T. IlIBanH,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

HToro yacosB 1o Teme
3 Tema «buojorns KJIeTKm»
3.1 | Uctopust OTKpBITHS Knerka — cTpykTypHO- PackpriBaTh cogepkaHue TEpMUHOB

Y TIOHATHUM: KJIETKA, OPTAHEILIbI,
AYKapUOTHI, MPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAs! OMOJIOT ),
KJIETOYHAs TEOPUSL.
XapakTepu3oBaTh OCHOBHbBIE 3TaIIbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUH.

JleMoOHCTpaLul

Ilopmpemuwi: P. I'yk, A. JIeBeHTyK,

T. IBaun, M. lllnennen, P. Bupxos,
K.M. bap.

ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KJIETOK

Pa3BUTHS IUTOJIOTUH KaK HAyKH U €€
oopMIICHHE B KIIETOYHYIO OMOJIOTHIO.
[Toka3piBaTh BKJIA]l yUEHBIX-OHOJIOTOB
B U3YUYEHHE KIIETOYHOTO CTPOEHUS
OpraHu3MOB.

ITepeuncisiTh OCHOBHBIE MOJIOKECHUS
KJICTOYHOM TEOpUH, OOBSICHSITH €€ POJIb
B (pOpMUPOBAHUHU €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpA.

[IpuBOAMTE NOKA3aTEIBCTBA POJICTBA
OPTaHU3MOB C UCIIOJIb30BAHUEM
TMOJIOKEHUN KJIETOYHOU TEOPUU

3.2

Metonasl
MOJIEKYJISIPHOM 1
KJIETOYHOM OMOJIOTHH

MeTtobl MOJIEKYISIPHOU U KJIETOYHOM
OMOJIOTMU: MUKPOCKOIIHS,
xpomarorpadus, s3eKkTpodope3, METO T
MEUEHBIX aTOMOB, MU depeHInanIbHOe
neHTpuyrupoBaHue,
KYyJIbTUBUPOBAHUE KIIETOK.
JleMoOHCTpaL U1

Tabauyvl u cxemovl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKpOCKO», «VcTopus pa3zBuTus
METO/10B MUKPOCKOITHI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl PpACTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHUATIbHBIX

KJIETOK.

PackpbIBaTh coziepKaHNE TEPMUHOB
Y TIOHSTHUI: MUKPOCKOITUPOBAHUE,
IIPUTOTOBJIEHUE CPE30B,
nudepeHnanbHOe OKpalIuBaHue,
xpomarorpadus, anexTpodopes,
METOJI MEYEHBIX aTOMOB,
HEHTPUPYTUPOBAHUE, METO]T
KYJIbTYpbI KJIETOK U TKaHEH, METOJ
pekomOuHanTHbIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YUYEHUS KUBOU IPUPOJIBI.
I'oToBUTH BpEMEHHBIE
MUKpOIIpenaparsl, paccMaTpUBaTh UX
B CBETOBOW MUKPOCKOII U JI€NaTh
OIHCAaHUE.
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IIpakTuyeckas padora
«M3yueHne MeTo10B KIECTOYHOU
ouosioruu (Xxpomarorpadusi,
anekTpodopes, muddepennnansaoe
uentpudyruposanue, [11[P)»

OOBSCHITH U COOJIOIATh ITPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Hrtoro yacoB no teme 2
4 | Tema «XXuMu4eckasi OpraHu3anms KJIETKN»

4.1 | XumMudeckuii cOCTaB 2 XUMHUYECKHM cocTaB KJIeTKU. Makpo-, | PackpsiBaTh coaepxanne TEpMUHOB
KieTku. Bona MUKPO- U YIABTPAMUKPOIJIEMEHTHI. Y TIOHSATUM: 2JIEMEHThI-OUOTEHBI,
MUHEpaJIbHbIE Boga u ee poJib Kak pacTBOPUTENS, JUII0JIb, BOAOPOAHAS CBS3b,

BEILIECTBA peareHra, yuacTtue ruApoPILHOCTE, THIPOGHOOHOCTD,

B CTPYKTYPHPOBAHUU KJIETKH, Typrop, MUHEpaJIbHbIE BEIIECTBA,

TeIUIOperyasiuui. MuHepanbHbie Oy(depHbIe CHCTEMbI, aHUOHBI,

BEILECTBA KJIETKH, UX OMOJIOTUYECKAs KATHOHBI.

posb. POsib KATHOHOB U AaHHOHOB [lepeuncnarb 0cOOEHHOCTH

B KJICTKE. XUMHUYECKOT0 COCTaBa KIIETKHU.

JemoHCTpanuu Paznmnuare Makpo-, MUKpO-

Juaepammer: «Pactipenenenue Y YJIbTPaAMUKPOIJIEMEHTBI, BXOIAIIINE

XUMUYECKUX AJIEMEHTOB B HEKUBOM B COCTaB >XKMBOT'0 U UX POJIb

npupone», «Pacnpenenenue B OpraHu3Me.

XUMHUYECKUX 3JIEMEHTOB B dKUBOMU XapakTepu3oBaTh CTPOEHUE U CBOKMCTBA

IPUPOIEY. BOJIbI; OOBSICHATH MPUYUHBI €€ 0COOBIX

Tabnuywvl u cxemol: «Ilepruognueckast CBOMCTB U ()YHKILIUU B KIIETKE.

Ta0IMIa XUMUYECKUX FJIEMEHTOBY, [Toka3bIBaTh POJIb KATHOHOB K aHUOHOB

«CtpoeHue MOJIEKYJIbI BOABDY, B 00€CreueHnH MPOIIECCOB

«BermecTBa B cOCTaBe OPraHu3MOB» KU3ZHEACSITEIIBHOCTU (OCMOPETYJISIIHS,
co3gaHre MeMOpPaHHOTO MOTEHITNAIA,
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peryJsmus paboThl OSJIKOB), padOTHI
Oy(epHBIX cucTEM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 (YHKIIMA HEOPTAaHUYECKHUX BEIIECTB
KJICTKH

4.2 | Opranuueckue
BEII[ECTBA KIIETKHU —
Oenku

OpraHuyeckue BelIecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl O€ITKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykTypa Oeinka,
MENTHU/IHAS CBsA3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
buonornueckue GpyHknm GenKoB.
Ilpuonwi.

JleMoOHCTpaL U1

Ilopmpem. J1. IlonuHr.

Tabauysl u cxemolr: «CTpoeHue
MOJIEKYJIBI Oenkay, « CTPyKTyphI
OEITKOBOM MOJEKYJIB».
OobopynoBaHme: XuMruJyecKas nocyaa
1 000pyI0BaHUE.

JlaGopaTtopnas padora
«OO0Hapy:xeHue 0eJIKOB C TOMOUIbIO
KaueCTBEHHBIX pPEaKLIUi»

PackpbiBaTh cosiep>kaHre TEPMUHOB
Y TIOHSATUI: MOHOMEPHI, TTOJIUMEPHI,
0eJIoK (MPOTEUH), MEeNTH/I,
aMUHOKHCIIOTA, IENTH/IHAS CBA3b,
MOJUTIENTH]I, ICHATypaIus,
peHarypauus, ri1o0yspHbIe

U (puOpuIIIsipHBIE OEJIKHU, TPUOHBI.
XapakTepu3oBaTh OCJIKH,

UX CTPYKTYPHYIO OPTaHU3AIIHIO

U GyHKIMU (CTPYKTYypHas,
JHepreTHyYecKas, CUTHaJIbHasl,
perynaTopHas, ABUTaTeIbHAs,
3aluTHas1, pepMeHTaTuBHAs).
HazpIBaTh XMMHUYECKHE OCHOBBI
(bopMHUpOBaHUS CTPYKTYP
OEIKOBOM MOJIEKYJIBI.

[IpuBoauTh IpUMEPHI GUOPUILIAPHBIX,
rJI00YJISIPHBIX OETTKOB.

BhbInonHATE KaueCcTBEHHbIE pEaKuu
Ha 0OHapy>keHHE OEJIKOB

B KJIETKE; OOBSICHATDH MOTy4YEHHbIE
pE3yJIbTaThI
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4.3 | Oprannueckue
BEIIIECTBA KJIECTKH —
YTJICBOJIBI

YrneBoasl. MoHOCaxapuasl,
JUcaxapuibl, OJIMTOcaxapubl U
nosucaxapuabl. OO MIaH CTPOSHUS
U GU3UKO-XUMUYECKUE CBOMCTBA
yIaeBo10B. buonornueckue GpyHkunu
YTJIEBOJOB.

JleMoOHCTpaLun

Tabauywl u cxemor: «CTpoeHHE
MOJIEKYJ1 YTJIEBOJOBY

PackpriBath coneprkaHne TEPMUHOB
Y TIOHSTUH: YTJIEBOIbI, MOHOCAXaPH/IBI,
JUCaxapu/Ibl, OJIUTOCaXapuibl,
nojurcaxapuibl, TJIIOK03a, pudo3a,
J€30KCUpr003a, JIAKT03a, MaJIbT03a,
caxapo3a, Kpaxma, INIMKOTEeH,
LEJUTI0JI03A.

KrnaccuduimpoBats yriieBo sl

10 CTPOCHUIO U MEPEUUCTIATH UX
(GyHKIHH.

[IpuBOAUTH IPUMEPHI PA3TUUHBIX
YIJIEBOJIOB (MOHOCAaXapu/IoB,
JUCaxapuI0B, OJUTOCAXapHIOB,
MOJINCaXapHUI0B)

4.4 | Opranuueckue
BEIIECTBA KJICTKHU —
JIVTTATBI

Jlunuaet. ['uapodunsHO-THAPODOOHBIE
cBoiicTBa. Knaccuduxanus
TUNUAO0B. TpUTIUIIEPUIBI,
dbocdhonunuibl, BOCKU, CTEPOUIBI.
buonornueckue QyHkimn
muaoB. OOIMe cBoiicTBa
OMOJOTHYECKUX MEMOpPaH —
TEKy4eCTb, CIIOCOOHOCTH

K CaMO3aMbIKaHHUIO,
HOJTYTIPOHUIIAEMOCTb.
JemoHCcTpanuu

Tabauywst u cxemor: «CTpoeHHE
MOJICKYJ JTUTTHIOBY

PackpsIBaTh cojiep:KaHUE TEPMUHOB
Y TIOHSITAM: JINTIA/IbL, TPUTIIALIEPHUIBL,
dhochomumubl, BOCKH, CTEPOU/IBI,
JUTIONPOTEUHBI, TJIMKOIUIINIBI.
KnaccuduimupoBars Tumuas!

10 CTPOEHUIO; XapaKTEPHU30BaTh UX

byHKIIH
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4.5 | HykienHoBbIC
KUCIOThL. CTpoeHue
u pyukiuu JJHK,
PHK, AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCIIOT.
Hyxneoruael. [puaumn
KOMIUIEMEHTapHOCTH. [ IpaBuiio
Yapradda. Crpyxrypa JJHK — nBoiinas
CIUpalib. MECTOHAXO0XKICHUE U
ouonornyeckue Gynkiuu JJHK. Bus
PHK. ®ynkuun PHK B kierke.
Crpoenune monekynsl ATO.
Makpo3prudeckue CBsi3u B MOJIEKYJIE
AT®. buonoruueckue pynkiuu ATO.
BoccTraHoBIEHHBIE TIEPEHOCUHUKHU, UX
(GyHKIUU B KJIETKE.

JleMoOHCTpaL U1

Lopmpemuwi: 1. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiun, @. Canrep,
C. Ilpy3unep.

Tabnuyvt u cxemwvl: «HyknenHoBbIe
KUCJIOTH, « CTPOCHHUE MOJIEKYJIbI
ATOD».

Oo6opynoBaHme: XuMrU4ecKas nocyaa
U 000pyIOBaHUE.

Jlaboparopnasi padora
«HccnenoBanue HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpraHU3MOB)

PackpriBath cojiep:kaHle TEPMUHOB

U TIOHATHM: 1€30KCUPUOOHYKICHHOBAS
kucnora (JIHK), pubonyknennoBas
kucnora (PHK), nykneotun, Hykieo3u,
a30TUCThIC OCHOBAHUS, a/ICHUH, TYaHUH,
UTO3WH, THMUH, Ypaiui,
KOMILIEMEHTapHbIE OCHOBAHUS,
anerosuHTpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHUPOBAHKE, TCHOMMUKA,
TPAHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepu30oBaTh, ONUCHIBATH

U CXEMaTUYECKU N300paxkaTh CTPOCHHE
nykineotuaa JIHK u nBoitHo# criupanu
JAHK, cexBenuposanue /JHK.
OnuchIBaTh MPOLIECC PETUIMKALINU
JIHK B Kj1€TK€E M Ha3bIBaTh €T0
OMOJOTHYECKOE 3HAYCHUE.
XapakrepusoBath pynkuuu JTHK.
Paznuyate CTpykTypy U QPyHKIUM
PHK.

OnuchIBaTh NPOLIECC TPAHCKPUIILIUH.
CpaBHUBATh HYKJIEUHOBBIC KUCIIOTHI
(JIHK u PHK).

XapakTepru3oBaTh 0COOCHHOCTH
crpoenust u pyHkuuu ATO.
DopMynHpOBaTh U OOBACHATH TPUHIIMI
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KOMIUIEMEHTAPHOCTH 1 IPABUIIO
Yapradda

[Ipokapuotnueckas
KJIETKA

u nipokapuotuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS
KJIETKH.

CrpoeHne npOKapuOTHYECKOM KIETKH.
Krnerounas crenka 6akTepuil 1 apxei.

Oco0eHHOCTH CTPOEHUS
reTepoTpodHO U aBTOTPOhHOM
IIPOKaAPUOTUYECKUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOLIEHO3aX.
JemoHCcTpanuu

Tabauyst u cxemot: «CTpoeHHE
IYKAPHUOTHYECKOU KIECTKH,
«CTpoeHHe MpOKapUOTHYECKOU
KIICTKID

4.6 | MeTobl CTPYyKTYPHOIM 1 CrpykTypHast OUOJIOTHS: PackpriBatTh cojiepkaHue TEPMUHOB
OroJIorun OMOXUMHYECKHUE U OMODU3UICCKHE Y TIOHSATHI: MOJICIIUPOBAHHE,
HCCJIEOBAHUS COCTaBa KOMITBIOTEPHBIN JTU3aiiH.
U IIPOCTPAHCTBEHHOM CTPYKTYPBI [lepeuncnsaTh NepCeKTUBHBIE
OMOMOJICKYI. HaIpaBJICHUS HAYYHBIX UCCIEIOBAHUI
B CTPYKTYPHOI OMOJIOTUH, PACKPHIBATH
X 3HAYECHUE IJI1 MEIULIUHBI U
CEIBCKOI0 X035MCTBA
HToro 4acos 1o Teme 10
5 | Tema «CtpoeHue 1 QyHKIUHN KJIETKID
5.1 | Tumsl KIETOK. 1 TumbI KIIETOK: DYKapUOTHIECKAs PackpriBath comepikaHre TEPMUHOB

Y TTOHSATHUI: MPOKApUOTHYECKAs KJIETKa,
KJIETOYHAsI CTCHKA, MYPEUH,
dboTocuHTeTHUECKHE MEMOPAHHI,
GbnarenuH.

XapakrepuzoBath (hopMy

U pa3Mepbl TPOKAPHOTHIECKUX KIICTOK;
(GyHKIMMA TEeHETUYECKOTO armapara
MIPOKAPHOT.

OnuceIBaTh mpoIece
CIOpooOpa3oBaHusl, OTMEYATh €T
3HAYCHHUE JIJIs1 BBDKUBAHUS OaKTepUit
P YXYIIIEHUN yCIIOBUN
CYLIECTBOBAHHUSI.

OnuceIBaTh pa3MHOKEHHE MPOKAPHUOT.
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OneHnBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
YKAPUOTUYECKOMN
KJIETKH.
[ToBepXHOCTHBIN
anmapar KJIeTKU

Crpoenue u QyHKIMOHUPOBAHHE
AYKAPUOTHYECKOMN KIIETKH.
[1nazmatuueckas memOpaHa
(mnazmanemma). CTpyKTypa
1a3MaTHYeCKO MEMOpaHBI.
TpaHcnopT BelIeCTB Yepes
MJIa3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us,
oOneruenHas nuddysus),
AKTUBHBIN (MIEPBUYHBII U BTOPUYHBIN
aKTUBHBIA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOIMTO3: MMHOLUTO3, (harolMTO3.
Oxk3o1uT03. Knetounas creHka.
CrpykTypa 1 GQyHKUIMHU KIETOUHOM
CTEHKU pacTeHul, rpuooB.
JemoHCcTpanuu

Tabauue! u cxembl: «CTpoeHue
DYKapUOTUYECKON KIIETKWY,
«CTpoeHue )KUBOTHOM KIIETKNY,
«CTpoeHune pacTUTEBHOM KIETKW.
O6opynoBaHme: CBETOBO MUKPOCKOTT;
MUKpOIpenapaTbl paCTUTENbHBIX,
’KUBOTHBIX KJIETOK.

PackpbIBaTh cosiep>kaHle TEPMUHOB

U TIOHSATU: TJIa3MaTHYecKas MeMOpaHa
(1a3manemma), >k JIKOCTHO-MO3anyHast
MOJIEIb, MEMOpaHHBIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
NIMKOKATUKC, Tudy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLUTO3,
(darouuTo3, MUHOIMTO3, FK30LIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOoeHUs U (YHKLINUH 3YKAPUOTHUECKOM
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHYeCKyr0 MEMOpaHy:
[IACCUBHBIN U aKTUBHBIN TPAHCHOPT;
paboTy OENKOB-KaHAIOB; padoTy
HATPUII-KaJIMEBOr0 HACOCa; CTPYKTYpPY
U (YHKIIMH KIETOYHOU CTEHKH
pacTeHui u rpudoB
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IIpakTuyeckas padora
«M3yueHne CBOMCTB KIETOYHOU
MeMOpaHbD»

5.3

[MuTorutazma u ee
OpraHOW/IbI

[Mutonnasma. Lluto3ois. LluTockemner.
JIBkeHne uToruiasmMbl. OpraHoOU b
KJeTKku. OqHOMEeMOpaHHbBIE OPTaHOU b
KJICTKHU: SHIOIIa3MaTHICCKasl CETh
(BIIC), anmmapat I'oab 1K, TU30COMBI,
uX cTpoeHue u PpyHKIuu. B3anMocBs3b

OI[HOM€M6paHHBIX OpraHON OB KIICTKH.

CrtpoeHue rpanyJIsIpHOTO PETHKYITyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIIpHBIN ) SHIOTUIA3MATHYECKUAN
petukyiyM. CexkperopHasi GyHKIUS
armapara ['onbmxu. Tpancnopr
BEIIECTB B KJIETKE. Bakyonn
PaCTUTENBHBIX KIETOK. KileTOUHBIN
cok. Typrop.

[TosmyaBTOHOMHBIE OPTraHOU/IbI KIETKU:
MUTOXOHAPUH, TIacTubl. CTpoeHue
U QYHKIIMM MUTOXOHJIPUH U TIJIACTHU/I.
[lepBuuHbBIC, BTOPUYHBIE U CIIOKHBIC
MIaCTUBI (POTOCUHTE3UPYIOIINX
3yKapuoT. XJI0POIIACThI,
XPOMOILIACTHI, IEUKOIIACTHI BBICIIIMX
pacTEeHU.

PackppiBath copeprkaHne TEPMUHOB

Y MOHSITUI: IUTOILJIa3Ma, IIUTO30J1Ib,
ITUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOM/IbI, PHIOTIIIA3MAaTUYECKAsI CETh
(BIIC), anmapat ['oabaKu, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIU3,
BE3UKYJIIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIA COK, TYprop,
MUTOXOHAPUH, KPUCTHI, TJIACTH]IBI,
XPOMOTIIACTHI, JIEHKOIIACTHI,
XJIOPOILIACTBI, CTPOMA, TPAHBHI,
TUJIAKOM/I, JTaMeJLIa.
XapakTepru30BaTh MUTOIIA3MY
DYKAPUOTUYECKON KIIETKHU;
KJIacCCU(UILIMPOBATH OPTaHOU b

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
AByMEMOpaHHbIEC, HEMEMOpPAHHbIE);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHou/ia B KJIETKE.

OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPHKJICTOYHBIM MTUIIIEBAPCHUEM,
€ro 3Ha4eHHue JIsl OpraHu3Ma.
OTMeuaTh 3HaYCHUE [IUTOCKEIIETA;
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JleMoOHCTpaL Ul

Ilopmpempsi: K. C. MepeKKOBCKUH,
JI. Maprynuc.

Tabauywl u cxemol: «CTpoeHHE
IYKAPUOTUYECKOUN KIIETKI,
«CTpoeHue )KUBOTHOM KJIETKWY,
«CTpoeHue pacTUTENbHOUN KIETKNY,
«CTpOoeHrne MUTOXOHIPHUI.

Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;

MHUKPOIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTuyeckas padora
«3yueHne IBUKECHUS
[UTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKAX».

Jlaboparopnasi padora
«HccnenoBanue mia3zmMonsa

U JICTIa3MOJIN3a B PACTUTEIIBbHBIX
KJIETKaX)»

XapaKTepU30BaTh €ro AJIEMEHTHI
(MHKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
POMEKYTOYHBIE (PHIIAMEHTBI ), UX POJIb
B JKU3HEIEATEIHHOCTH KJIETOK U TKaHEH

5.4 | HememOpaHHbIC
OpPTaHOUIBI KIICTKH

HememOpaHHbIE OpTaHOU B KIIETKH
Crpoenue 1 PyHKIIUM HEMEMOPaHHBIX
OpPTraHOUJOB KJIETKHU.

PuGocompl. MbIlieqHbIC KIETKH.
MuxkpoTpy6ouku. KneTouHbrit ieHTp.
CrpoeHue U JBUKEHUE KIYTUKOB

U pecHHuYeK. MUKpOTpyOOUKH
uUTOoIIa3Mel. LIeHTpHOIIb.

PackppiBaTh coqiepskanue TEPMHUHOB

U TIOHATHI: prubocoMa, ToIrucoma,
MUKPOTPYOOUKH, TYOYJIHH, KIIE€TOUHBIHI
HEeHTp (IeHTpocoMa), LIEHTPHOJIH,
neHTpocdepa, KryTuKu, pECHUUKH,
0Oa3aJIbHOE TEbIIE.
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JleMoOHCTpaL Ul XapakTepru30BaTb HEMEMOpPaHHBIE
Tabauyvl u cxemovl: «CTpoeHne OpraHOMIbI KJIETKU, UX CTPOCHHE
KUBOTHOH KIIETKN», « CTpOeHHE U QYHKIHH
PACTUTEIBLHOU KIETKU
5.5 | Crpoenue u pyHKINN Anpo. O0onouka sapa, XpOMaTHH, PackpbiBaTh copep:kaHrne TEPMUHOB
Aapa KapHUOILIa3Ma, SIAPBIIIKH, UX CTPOCHUE | M IOHATUI: SI/IPO, siiepHast 000104Ka,
U QyHKIUH. SnepHbli OETKOBBIM AJIEPHBIE MTOPBI, HyKJIEOIIa3Ma
marpukc. [IpoctpancTBeHHOE (kapuoriasma), FeHOM, XpOMaTHH,
PaCIIOJIOKEHUE XPOMOCOM 3yXpPOMAaTHH, F€TEPOXPOMATHH,
B UHTEP(a3HOM spe. AJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
benku xpoMaTuHa — TUCTOHBI. KHMHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
KierouHble BKIIFOUEHHS. XapakTepu30oBaTh KJIIETOYHOE SIPO KaK
JleMOHCTpauK LEHTp yIpaBiIeHUs
Tabnuyvl u cxemol: «SAnpoy KU3ZHEJIEATEIbHOCTBIO KIIETKH;
IFeHETUYECKUI anmnapar KJIETOK
AYKApHUOT, CTPOEHUE U (DYHKITUU
XPOMOCOM.
OnuceiBaTh CTPYKTYPHI SApa U UX
B3aMMOCBSI3b C OPraHOUIAMHU
LUTOILIA3MBbI
5.6 | CpaBuuTenbHas CpaBHUTeNIbHAsL XapaKTEPUCTHKA XapakTepu3oBaTh TUIIbI KJIIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (PaCTUTEIbHOM, AYKapHUOT: paCTUTEIbHAS, )KUBOTHAS,
KJIETOK DYKapuOT YKUBOTHOM, TPHOHON). rpuOHasi.
JleMoHCTpaLun CpaBHHBaTh MEXIy CO00M CTpOEHUE
Tabauywvl u cxemol: «CTpoeHHE W KU3HEJEATEIbHOCTb
HYKapUOTHUYECKOMN KIETKW, HYKapUOTHUYECKUX KIIETOK U POJIb
«CTpoeHune )KMBOTHOM KJIETKW, IPOKAPUOT B OMOLIEHO3aX
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«CTpoeHue paCTUTEIBLHON KIIETKN.
O6opynoBanme: CBETOBOI MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJICTOK.

JlaGopaTtopnas pabora

«M3ydeHue cTpoeHus KJIETOK
Pa3IUYHBIX OPraHU3MOBY

Tunbel oOMeHa BeIecTB: aBTOTPODHBIN
U reTepoTpoHBINA. YuacTue Kuciopoaa
B OOMEHHBIX Tpolieccax.
DHepreTuuecKkoe 00ecneyeHne KIEeTKU:
npeBpaiieHue AT® B 00MEeHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakuuidi KJIETOYHOIO
MeTrabonuzma. epMeHThI, UxX
CTPOCHHE, CBOMCTBA U MEXAHU3M
nerictus. Kopepmentst. Otnnams
(hepMEHTOB OT HEOPTraHUICCKHUX
KaTaJun3aTopoB. belKu-akTHBaTOPbI

U OCJIKU-UHTUOUTOPHI.

3aBHUCUMOCTb CKOPOCTH
(hepMEHTATUBHBIX peaKITit

OT Pa3IUYHBIX (PAKTOPOB.

Htoro yacos no Teme 8
6 | Tema «O0MeH BellecTB U MpeBpallleHNe YJHEPTUH B KJIETKe)
6.1 | OOmeH BerecTB — 3 AcCUMWISILIMS U TUCCUMIIIALINS — PackpriBaTh cofiepkaHUE TEPMUHOB
MeTad0IN3M JIBE CTOPOHBI METa00JIM3MA. U TIOHSITHUI: OOMEH BEIIECTB

(MeTaboJIM3M), ACCUMILTSIIIS
(aHa0onM3M), WM TIIIACTUYECKUIT
O0OMEH, AUCCUMMIISIUS (KaTaOOIU3M),
WJIM DHEPreTUYeCKUi OOMEH,
aBTOTPO(BI, TETEPOTPOdBI, aHAIPOOHI,
a’poObl, PepMEHTbI, AKTUBHBIN LIEHTP,
cyocTparHas crienu(puIHOCTb,
Ko(epMEeHTHI, OCIIKHN-aKTHBATOPHI

1 OCTTKU-UHTHOUTOPHI.

[TepeuncnsaTh 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJICTKE; YCTaHABJIMBATh
B3aMMOCBSI3b MEXY ITACTUYCCKUM

U DHEPTEeTUYECKUM OOMEHOM.
Paznuuathk TUIIEI 0OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepoTPOdHBIN.
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JleMoOHCTpaL Ul

Tabauywl u cxemvt: «DOTOCUHTESY,
«JHEPreTUYECKUil 0OMEH»,
«buocunres 6enkay», «CTpoeHue
dbepmeHTay, «XEeMOCUHTERY.
O6opynoBaHme: CBETOBOI MUKPOCKOTI;
o0opynoBaHuE JJisl IPUTOTOBICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

JlaGoparopnas padora

«M3yueHne KaTaTuTHYECKOU
aKTUBHOCTU (pEPMEHTOB (Ha IpUMEpE
amuIa3bl UM KaTajiasbl)y.
Jlaboparopnasi padora

«M3ydyeHne pepMeHTaTUBHOTO
paciuienieHus NepoKcHia BoJopoaa

B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

ITokaswIBaTh POJIb KUCIOPO/Ia

B OOMEHHBIX polieccax.
CxemaTu4ecku n300pakaTh CTPOCHHE
dbepmenra.

OtnanyaTh epMEHTHI

OT HEOPraHUYECKUX KaTaIM3aTOPOB

U ONPEACIISITh UX POJIb

B (DYHKITMOHUPOBAHUHU KHUBBIX CHCTEM, B
MIPOMBIIIJIECHHOCTH, B MEAUIIUHE,

B IIOBCEIHEBHOMU >KM3HHU YEIOBEKA.
CTaBUTB SKCIIEPUMEHT 110 BBISIBJICHUIO
KaTaJIUTHYECKON aKTHUBHOCTH
MEePOKCH/1a3bl, aMUJIA3bI, OOBSICHSIThH
MOJyYEHHBIC PE3YyJIbTaThI

6.2

ABTOTpO(HBII THIT
oOMeHa BEILECTB.
dorocunTe’

[lepBUYHBINM CUHTE3 OPTaHUYECKUX
BEILECTB B KJIETKE.

dortocuHTE3.

Pouib x51oporiacToB B mponecce
dbotocunreza. CBetoas

U TeMHOBas (a3bl.
[IpoaykTuBHOCTH (hOTOCUHTE3A.
Bnusgnue paznuunbix pakTopoB

Ha CKOpPOCTh (POTOCHHTE3A.
3nauenne poTrocuHTE3A.

PackpoiBath copepkanne TEPMUHOB

Y OHATHI: (OTOCUHTE3, Pa3bl
dboTocuHTEe3a (CBETOBAs, TEMHOBAs ),
dhoTtonms, pochopumpoBaHHE, ITUKIT
Kanesuna, HAJ[®+ (nepenocuuk
BOJIOPO/IA).

XapakTepu3oBaTh IIACTHYECKUIT 0OMEH
Kak dTall o01iero oOMeHa BEIIECTB;
coObITHSI OTOCHHTE3A (PEaAKIIUU
CBETOBOM M TEMHOBOH (ha3); poJib
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JleMoHCTpaLun

lopmpemuwi: 1. llpuctin,

K. A. Tumupszes.

Tabnuywvl u cxemvt: «DOTOCUHTE3Y

XJIOPOIIACTOB B ITpOLIECCE
dorocunTesa.

BbISBISATS NPUUMHHO-CIIEICTBEHHbBIE
CBSI3M MEXXTy MOTJIOIIEHUEM COJTHEYHOU
SHEPrUH XJIOPODUIIIOM U CUHTE30M
MoJiekysn ATO.

CpaBHUBATH UCXOHBIC BEIIECTBA,
KOHEYHBIE MPOYKThI U yCIOBUS
IIPOTEKAHMS PEAKLINI CBETOBOM

Y TEMHOBOM (pa3 porocuHTE3A.
YcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
(OTOCUHTE30M U ABIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (OTOCUHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA

IUTS KW3HU Ha 3eMiie

6.3 | ABTOTpOdHBI THIT
oOMeHa BEILECTB.
XEMOCHUHTES

XEeMOCHUHTE3.

Pa3noo06pa3ue oprann3mMos-
XEMOCHUHTETUKOB:
HUTpUPULUPYIOIINE OaKTepUH,
Kene300aKTeprn, CepoOaKTEePHH,
BOJIOPOJIHBIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3A.

JlemoHCTpauuu

Ilopmpemuwi: C. H. Bunorpajckuii,
I'. A. 3aBap3uH.

Tabnuywl u cxemvt: «DOTOCUHTESY,
«XeMOCUHTE3»

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHSITUW: XEMOCUHTE3.
OOBSICHUTH CYILIHOCTh XEMOCHUHTE3A,
pacKpbIBaTh €ro 3HaueHue B ouocdepe.
[TpuBOAUTE TPUMEPHI
XEMOCHHTE3UPYIOIINX OaKTepuit
(auTpuduIMpyromme OaKTepuH,
&Kese300aKTepun, cepodakTepu,
BOJIOPOJTHBIE OAKTEPHH )

U XapaKTEepU30BaTh UX
KU3HEJEATEIbHOCTD.

CocTaBnsiTh ypaBHEHHUSI peaKuit
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JlaboparopHasi padora
«CpaBHeHHeE ITPoLeCCOB (POTOCHHTE3A
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHUBATH XEMOCUHTE3
¢ GOTOCHHTE30M

6.4

DHepreTu4ecKui
oOMeH —
JTUCCUMUIISIIHS

AHa’poOHbIE OpraHu3Mbl. Byl
opoxxenus. [IpoayKTel OPOKEHUS U UX
HCIIOJIb30BaHUE YETTOBEKOM.
AHa3p0OHbIE MUKPOOPTAHU3MBI KaK
00BEKTH OMOTEXHOJIOTHH U
BO30yIUTENN OOJIC3HEH.

A>poOHBIE OpTraHU3MBbI. DTalbl
HPHEPreTUYECKOro 0OMeHa.
IToaroroBuTenbHBIN dTAI. | TUKOIN3 —
OECKHCIOPOTHOE pacCIICIIICHUE
TJTFOKO3BI.

buonornyeckoe okuciaeHUE, N
KJIETOYHOE AbIxanue. Poin
MHUTOXOH/JIPUM B ITpoLeccax
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknuyeckue peakiu.
OxuciurensHoe GhochopuInpoBaHuE.
[IpenmyiecTBa a3poOHOTO MyTH
oOMEeHa BEIECTB Mepe]T aHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUECKOTO
oOMeHa.

JlemoHCTpauuu

Ilopmpemuwi: B. A. DHrenprapar,

IT. Mutuemnn.

PackppiBath copepkanie TEPMUHOB

Y TIOHSTHI: ATaIbl SHEPTETHIECKOTO
0oOMEHa — IMMOATOTOBUTECIIHHBIH,
OECKUCIOPOAHBIN (aHA?POOHBIIA),
KHCIIOPOJHBIN (a3pOOHBIN); TIIMKOIU3,
OporkeHue, OMOJIOTHYECKOE OKUCIICHUE
(mpixanue), nuukia Kpeobca,
OKHUCIUTENbHOE (pochopunrpoBanue,
MIPOTOHHBIA TPAJUEHT, TPOTOHHAS
AT®-cunTazsa.

[lepeuncnsaTb 0COOEHHOCTH
HHEPreTHUECKOro oOMeHa B KJIETKe.
OnuchIBaTh ATAIBI YHEPTETUIECKOTO
oOmeHa (OArOTOBUTEIBHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBII )

U CPaBHUBATH UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUH MIMKOJIN3A,
OpOKCHMS, KJICTOYHOTO JIBIXaHMS.
YcTanaBIuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHHEM
U cuHTE30M Mosekyn ATO.
CocTaBisATh ypaBHCHHUS! OCHOBHBIX
ATANOB PHEPTETUIECKOTO OOMEHA

B KJICTKE.
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Tabauywl u cxemvl: «K JHEPTETUUECKUN
oOMen».

JlaboparopHasi padora

«CpaBHEHUE MPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

PaccunThIBaTh SHEPTETUUECKYIO
3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHHS.
Ha3pIBaTh NCXO0MHBIC BEIIECTBA,
KOHEYHBIC MTPOTYKTHI U yCIIOBUS
MPOTEKaHUS PEaKIMH SHEPTreTHICCKOTO
obmeHa.

CpaBHUBATh PHEPTETUUECKYIO

3 PEeKTUBHOCTH OECKUCIOPOTHOTO
¥ KUCJIOPOJTHOTO 3TAITOB KOHCUHBIE
MIPOJYKTHI U YCIIOBUS MPOTEKaAHUS
peaKInii YHEPTETUIECKOTO OOMEeHa
DHEPreTUYECKOro oOMeHa

Hroro yacos no teme 9
7 | Tema «HacsencrBeHHass MHGOPMALUA U PeaIN3alus ee B KIeTKe»
7.1 | Peakiuu MaTpUIHOTO 2 Peakiiun MaTpuyHOTO CHHTE3A. PackpsIBaTh coepxanue TEPMUHOB
CUHTE3a [IprHIUIT KOMIIJIEMEHTAPHOCTH Y TIOHATUU: T€H, TCHETUYECKUM KO,
B PEAKLMUAX MATPUYHOTO CUHTE3A. KOJIOH (TPUILIET), CTOM-KOJIOHBI,
Peanu3anusa HaciieICTBEHHOMN MaTpuIla, MATPUYHBIN CUHTE3,
uHpopManuu. ['enernyeckuit kof, ero | Tpanckpunims, PHK-nommmepasa,
cBoucTBa. Tpanckpunuus — MIPOMOTOP, CIUIAWCUHT, UHTPOH, DK30H.
matpuuHbiil cuaTe3 PHK. [Ipunaiumns: XapaxkTepu30BaTh peakMi MAaTPUUIHOTO
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, | CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
aHTUINIAPAIJIENBHOCTb, OnuceIBaTh 3TAIbl TPAHCKPHUIILIUU
ACUMMETPUYHOCT. Y TPAHCJISIAN; YCTAHABINBATh
JlemoHCTpanuu B3aMMOCBSI3b MATPUYHBIX PEAKLIHUIA
lopmpem: H. K. KonbLos. B KJIETKE; CXEMaTHIECKH N300pakaTh
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Tabauyvt u cxemwvi: «buocunTes MaTpUYHbIE PEAKIIUU TPAHCKPUIIITUN
Oenkay, «I eHeTHIeCKUi KO Y TPAHCJISILUMU.
Pemrars Gnonorndeckue 3aaadn
Ha ONpeesiCHUE MOCIIeI0BaTEIbHOCTH
Hykieotn0oB JJHK nu MPHK, npumensisa
3HAHUA O PEAKIMSIX MATPUYHOTO
CHHTE3a, TEHETHICCKOM KOJIE,
MIPUHIIAIIE KOMIUIEMEHTAPHOCTH
7.2 | Cunres Oenka TpaHcisiuys U ee JTanbl. Y4acTue PackpsIBaTh cojiep:kaHuE TEPMUHOB
tpancrnopTHbiXx PHK B 6uocunTese Y MIOHSITUI: TPAHCIISIMS, aHTHKOIOH,
Ociaka. YciaoBus OmocuHTe3a Oeka. TPHK, amunoanun-tPHK-cuaTeTasa
KomupoBanue amuHOKUCIOT. PoIth (xomaza), monupudocoma (Ioyimcoma).
prubocoM B OmocuHTEe3€e OelKa. XapakTepu3oBaTh CBOMCTBA
JleMoHCTpanun T€HETHYECKOTO KoJIa.
Tabauywl u cxemwi: «brnocuHTEe3 OnuceIBaTh 3TANBI TPAHCIALIUU
oenkay, «['eHeTHuecKuii KoI» 1 CXEMaTHYECKH M300pakaTh
MaTpPUYHBIE PEAKITUN TPAHCIISIINH.
PemaTe Ononorunueckue 3agauu
Ha onpenaeneHne anTukoqoHoB TPHK,
MOCJIeI0BAaTEILHOCTH aMUHOKHUCIIOT
B MOJIEKYJIe OesTka, TPUMEHSIS 3HAHUSI
0 peaKIMsSIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJIe, TPUHIIUTIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHU3MBI Opranuzanusi reHomMa y npoKapuoT PackpeiBaTh cojiep:kaHre TEPMUHOB
AKCTPECCUU I€HOB Y 9yKapHoT. Perymsims akTHBHOCTH Y TIOHSITUI: OTIepaTop, ONEPOH,
T'CHOB Y MPOKApHOT. | UImoTe3a onepoHa | CTPYKTYpPHBIE I€HBI, IIPOMOTOP,
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(d. KakoO, XK. Mano).
Perynsiys 0OMEHHBIX MPOIIECCOB
B KiIeTke. KieTounbIii romeocTas.
JleMoHCTpaLun

Tabnuywl u cxemovt: «brnocuHTE3
Oenkay, «I eHeTHYEeCKUi KOI»

perpeccop.
OnuceIBaTh CTPYKTYpy TeHOMA
MIPOKAPHOT; XapaKTEpHU30BaTh pabOTy
HUHYIUOETBHOTO U PENPECCUOETHLHOTO
OTepOHa.

BrinensiTe CTpyKTYpHYIO

U PETYJIATOPHBIC YACTH I'€HA SYKAPHOT.
CpaBHUBaTh IPOLIECCHI IKCTIPECCUN
I'€HOB Yy MTPOKAPHUOT U DYKAPUOT.
XapakTepru30BaTh THIIOTE3Y ONEPOHA
(d. KakoO, XK. Mano).

OnuceIBaTh MEXaHU3M IO ISP KAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanronnas
ouonorus

Bupycol — HekJieTouHbIE (POPMBI )KU3HU
1 obsiuratHele napasutel. CTpoeHUE
MPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTEpHUO(aros.
BupycHbie 3a001eBaHMs YeJIOBEKa,
KUBOTHBIX, pacTteHuid. CITN/I,
COVID-19, conmanshbie

U MEAUITMHCKUAE TTPOOIJIEMBI.
JlemoHCTpauuu

Ilopmpem: ]1. 1. IBaHOBCKUM.
Tabauywvl u cxemol.: «I'eHETUUECKUM
Ko/, «Bupyceny, «baktepuodarmy.
IIpakTuyeckas padbora
«Co31anre Mo BUPyCa»

PackppiBath cosiepykaHie TEPMUHOB

Y TIOHSTHI: BUPYC, BUPHOH,
Cep/ilIeBUHA, KaTICUJI, 0OpaTHast
TPAHCKPUTIIHUS, PETPOBUPYCHI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (BUY), npupoaHo-odaroBsie
WHDEKIIIH.

XapakTepu3oBaTb BUPYCHI,
PETPOBUPYCHI M OaKkTeprodaru Kak
BHYTPHUKJICTOYHBIX MTAPA3UTOB
MPOKAPHUOT U DYKAPUOT.

W3narath runoTe3sl SBOIOIIMOHHOTO
MIPOUCXOKJICHUS BUPYCOB.

OnuceIBaTh MEXAHU3M B3aUMOICUCTBUS
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BHUpYCa U KJIETKHU, UHDEKIINOHHBIN
BHUPYCHBIH ITPOLIECC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAIIBHOW U TOPU30HTAITBHOU
nepeaur BUPYCOB; 3a00JI€BAHUS
’KUBOTHBIX U PACTCHHI, BBI3bIBAEMBIE
BUpYyCaMH.

Ha3sbiBaTh BUpyCHBIE 3200JI€BaHMUS,
BCTPEUAIOIIUECS Y UEJIOBEKA: TPHUIITI,
KJICIIeBOM HIIE(aNUT, TeNaTHUT,
COVID-19, CII1A.

CoOroiaTh mpaBuiia MOBEACHUS

B OKPYXKaIOUIEH PUPOTHOM Cpele, MEP
PO HIAKTUKYA PacCIpOCTpaHEHUS
BHUPYCHBIX 3a00JI€BaHM (B TOM YHCIIE
BUY-undexiun)

OcoOeHHOCTH TIPOIIECCOB,
MIPOTEKAIOIIUX B HHTEp(a3e.
[ToaroroBka KJIETKU K ICJICHUIO.
IIpecunTeTnyecKuin
(MOCTMUTOTHUYECKHIT ), CHHTETUUECKU I
Y IOCTCUHTETUYECKU I
(IpEeMHUTOTUYECKUI) TIEPUOIBI

HTtoro yacoB o Teme 9
8 Tema «’Ku3HeHHBIN HUKJI KJIETKI
8.1 | )KusHeHHBIH LUK 1 KneTounslit iuki, €ro nepuoabl PackpsIBaTh coepkanue TEPMUHOB
KJIETKU u perymsnus. Matepdasza u MuTo3. Y TIOHATHM: KICTOYHBIN ITUKII,

uHTepdasa.

[lepeuuncnsiTh mepuo bl )KUHEHHOTO
IIUKJIA KIETKH U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOIECCHI
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uHTEep(azbl.

JleMoOHCTpaLun

Tabauywl u cxemwvl: «KU3HCHHBIA HUKIT
KJIETKW», « MUTO3»

8.2

MaTpuyHbIN CUHTE3
JIHK. Xpomocomsl

Martpuunsbii cunres JJHK —
perukanus. [ [puHIUIbEI pernmkanum
JHK: koMmieMeHTapHOCTb,
MOJYKOHCEPBATUBHBI CUHTE3,
aHTUIIAPAIIIENBHOCTh. MexaHu3m
pemukaruu JJHK. Xpomocomsi.
Crpoenue xpoMocoM. Tenomepsl

U TeJioMepasa. XpOMOCOMHBIN Ha0OP
KJIETKH — KapuoTuM. J(Union eI

Y TaIlyIOUIHBIA HA0OPBI XPOMOCOM.
['omonoruunsie XpoMocomsl. [1omoBbIE
XPOMOCOMBI.

JemoHCcTpauuu

Tabauywl u cxemol: «KU3HSHHBIN KT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Permkanms JJHK».

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenaparsl: «K MUTO3 B KJIETKax
KOPEIIIKA JTIyKay.

Jlaboparopnasi padora

«3ydyeHue XpoMOCOM Ha TOTOBBIX
MHKpoHpenaparax»

PackpriBaTh cosiepKaHue TEPMUHOB

Y TIOHSATHUM: pEeTUTMKALIHS
(penyruiMkanus), KOMIUIEMEHTapHOCTb,
aHTUTIAPALIETBHOCTD,
JAHK-nonumepasa, Tenomepa,
pEITMKAIMOHHAs BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LIECHTPOMEPA,
KapuOTHIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK u naBaTh um copepKaTelbHYO
XapaKTEPUCTHKY.

OnucpIBaTh MEXaHU3M PETUTUKAIIIN
JTHK.

CxemaTu4ecku n300paxaTh CTPOCHHUE
MeTadazHoil XPOMOCOMBI.

Paznnuars XpoMOCOMBI

Ha MHUKponpenaparax

1 MuKkpodororpadusx
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8.3 | Jlenenue KIIETKH —
MHTO3

Henenue xietku — MuTo3. Ctagun
MHTO3a U MPOUCXOSIINE B HUX
npouecchl. Tumnsl Muto3a. Kapuokunes
1 MATOKUHE3. brosornueckoe
3HAYCHHE MUTO3a.

JleMoOHCTpaLun

Tabauywl u cxemol: «KU3HESHHBIN [TUKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Mutosy.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHKpoInpenaparsl: «MuUTO3 B KJIETKaX
KOPEIIIKA JTyKay.

JlaGoparopnas padora
«HabOnroneHrne MuTO3a B KJIETKax
KOHUMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»

PackpriBath coneprkaHne TEPMUHOB

Y TIOHATHN: MUTO3, TIpoda3za, meTadasa,
anadasa, Tenodasa, KApUOKHHE3,
IIUTOKWHE3, BEPETCHO JICIICHNUS,
meTadazHas IacTuHKa, 00po3a
JCTCHHUSL.

[lepeuncasTh Mocie0BaTeILHOCTD
CTaJIi MUTO3a M OMTUCHIBATH
MPOUCXOISIIIINE Ha HUX MPOIECCHI.
CpaBHUBaTh 0COOEHHOCTH IPOTEKAHUS
MHTO3a B PACTUTEIBHBIX M )KUBOTHBIX
KJIETKaX.

OOBSACHITH OMOJIOTUYECKUIT CMBICT
MHUTO3a.

Paznuuarts craguu Muto3a

Ha MUKpOIpenaparax

1 MUKpoQoTorpapusx

8.4 | Perymsuus
JKU3HEHHOTO [IUKJIa
KJIETOK

Perynsius MUTOTHYECKOTO IIUKJIA
kietku. [I[porpammupyemas kjaeTouHas
ru0eIIb — aronTo3.

Knerounoe s1/1po, XpOMOCOMBHI,
(GbyHKIIMOHATbHAS T€HOMUKA.
JlemoHCTpauuu

Tabauywl u cxemol: «KU3HSHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permkanusa JTHK», «Muto3s»

PackpriBatTh coaepkaHue TEPMUHOB
Y MOHSITUI: anonTo3, mpoaudeparusi,
g dhepeHIpPOBKa.
XapakTepu3oBaTh PEryIsLNI0
MUTOTHYECKOTO ITUKJIA KIETKH.
OOBICHATH OMOJIOTUIECKUN CMBICTT
3alpOrpaMMHUPOBAHHOM KIIETOYHOU
rubeny — arnonro3a.

VYcranaBiauBaTh B3aUMOCBSI3b MEXKTY
rOMEOCTa30M KJIETOK M UX THOEIbIO

MToro uacoB o teme

OOIT COO MAQOY COMI Ne 18

65




Tema «CTPOEHUE U ®YHKIIUN OPI'TAHU3MOB»

9.1 | Opranusm Kax eTuHOE 1 buonoruueckoe paznooOpaszue PackpbIBaTh coqiepkaHre TEPMUHOB
IS oprann3MoB. OJTHOKJIETOYHBIE, Y TIOHSATHIA: OpraHu3M, OpraH,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OpraHesIbl, CHCTEMA OPraHoOB, anmnapar,
OpraHU3MBL. (byHKIMOHATIbHAS CUCTEMA, TOMEOCTa3.
Oco0eHHOCTH CTPOEHUS [lepeuncnsaTb CTPyKTYpPHO-
Y )KM3HEJEATEIbHOCTH OJHOKIETOUHBIX | (DYHKIIMOHATBHBIC YACTH
opranu3MoB. bakrepuu, apxeu, OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
OJIHOKJICTOUYHBIE TPUOHI, MHOTOKJIETOYHBIX U MHOTOTKAHEBBIX
OJTHOKJIETOYHBIE BOJIOPOCIIHU, APYTUE OpraHU3MOB.
npoTucThl. KoJloHHaNbHBIE OpTaHU3MBbl. | XapaKTepH30BaTh 0COOCHHOCTH
B3anMocCBs3b yacTel MHOTOKJIETOYHOTO | CTPOCHUS U KU3HEACATEIbHOCTH
opranu3Ma. TkaHu, OpraHbl ¥ CUCTEMBI | OJTHOKJICTOUHBIX OPTraHU3MOB,
opraHoB. OpraHusM Kak €JUHOE LEN0E. | KOJOHUATbHBIX, MHOTOKJIETOYHBIX
I'omeocras. Y MHOTOTKAQHEBBIX OPTaHU3MOB.
JlemoHCcTpauuu CpaBHuBaTh MEX 1y cO00M
Tabauywl u cxemol: «OAHOKIETOYHBIC OJIHOKJICTOUYHBIE, KOJIOHUAIbHBIE,
BOJIOPOCIN», « MHOTOKJIETOYHBIE MHOTOKJIETOYHbIE U MHOTOTKAHEBBIE
BOJIOpoCINy, «bakrepun», OpraHU3MBbI
«IIpocreitmmney, «OpraHbl IBETKOBBIX
pacteHunin», «CHCTEMBI OPTraHOB
MTO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHee CTpOEHHE HACEKOMBIX).
O6opynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOTIpEnapaThl
OJIHOKJIETOUHBIX OPraHU3MOB; KUBbIC
AK3EMILISIPbl KOMHATHBIX PACTEHU;
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repOapun pacTeHUM pa3HbIX
OTJIEJIOB; BJIAXKHBIE ITPENapaThl
YKUBOTHBIX

9.2 | Tkanu pacreHuit Tkanu pacteHuid. Tunel pacTuTeNbHBIX | PackpeiBaTh colepKaHUe TEPMUHOB
TKaHeW: o0pa3oBaTenbHasl, TOKPOBHAS, | M MOHSATHI: TKaHb, SMUEPMUC, TPOOKa,
IIPOBOAAIIAS, OCHOBHAS, KOpKa, J1y0, IpeBecuHa, JPEBECUHHBIC
Mexanuuyeckas. OcobeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpOeHUs, PYHKIUH U paCIONOKEHUS KaMEHUCTHIE KIICTKHU.
TKaHEU B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTENBHBIX
JleMoOHCTpaL Ul TKaHeil: oOpa3zoBaTesbHasi, TOKpPOBHAs,
Tabauywl u cxemol: «TkaHU pacTeHU», | MPOBOJAIIASL, OCHOBHAS, MEXaHHYECKAS;
«Oprasbl IIBETKOBBIX PACTEHUIY, NEPEYUCIIATh OCOOEHHOCTH UX CTPOCHUS
«Kopnesblie cucteMb», « CTpoeHUE Y BBITIOJIHAEMbIE (DYHKITNH
cTeds», « CTpoeHue TUCTOBOU
TJTACTUHKI.
OobopynoBaHme: )KUBbIE IK3EMILISPBI
KOMHATHBIX PACTEHHI; CBETOBOU
MHKPOCKOII; MUKPOIIpENIapaThl TKAHEH.
JlaGopaTopHnasi padora
«/3yueHue TkaHen pacTeHUI»

9.3 | TkaHu KMBOTHBIX TkaHU )KUBOTHBIX U YETIOBEKA. PackpsIBaTh coepxanue TEPMUHOB

1 YEJIOBEKA Twurnbl )KUBOTHBIX TKAHEH: Y MIOHATHUU: MUTEIUN, CEKPET,

AIUTENMAIbHASL, COCIMHUTEIbHAS, MBILIEYHBIE BOJIOKHA, HEMPOH,
MbIlieuHast, HepBHas. OcoOeHHOCTH HEUPOTJIHS.
CTpOEHHSI, PYHKIIHI 1 pacIioIOKEeHUS XapakTepu30BaTh TKAHU JKUBOTHBIX
TKaHEW B OpraHax >KMBOTHBIX Y YEJIOBEKA: YUTENNAIbHAS,
Y YEJIOBEKa. COEIMHUTEbHAs, MBILIICYHAS, HEPBHAS;
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JleMoOHCTpaL Ul

Tabauywl u cxemwvl: «Tkanu
AKUBOTHBIX», « CKEJIET UEJIOBEKaY,
«IInmeBapuTenbHas cucTeMa,
«KpoBeHocHas cucremay,
«JIprxaTenpHas cucteMay», «HepBHas
cucrteMay, «Koxay, «MpliieuHas
CUCTEMAY.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKpONpenapaTsl TKaHEH.
JlaGoparopnas pabora

«M3yuenne TkaHen JKUBOTHBIX)»

NEPEYUCIISITH OCOOEHHOCTH UX CTPOEHUS
Y BBINIOJIHAEMbIE (DYHKIIMH

9.4 | Opranbl. CuCTEMBI
OpraHoB

Opranbl. BereratuBHbie

Y T€HEPAaTUBHBIE OPTaHbl PACTCHUIA.
Oprasbl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U 4yesnoBeka. OyHKIuU
OpPTraHOB U CHUCTEM OpPTaHOB.
JleMoOHCTpaL U1

Tabauywl u cxemwl: «Opraibl
IIBETKOBBIX pacTeHuin», «KopHesnie
cuctemMbl», «CTpoeHue cTeds»,
«CtpoeHue JIMCTOBOM TIJIACTUHKNY,
«CKeJeT uenoBeKay,
«ITumeBapuTenbHas cUCTEMay,
«KpoBeHocHas cucremay,
«JlpIxaTenpHas cucTeMay,
«BprgenurensbHas cucteMay, «HepBHast

PackpbiBaTh cojiepkaHr€ TEPMUHOB

Y TIOHSATHH: OpraH, KOPeHb, MOOeT,
IIBETOK, TIJIOJI, CEMSI, TTIOJIOBBIC JKEJIC3hl,
MOJIOBBIE MPOTOKH, KOMYJIATUBHbBIC
OpTraHbl, CHCTEMBI OPTaHOB.
XapakTepu30BaTh BEreTaTUBHBIC

Y T€HEpAaTUBHbBIC OpraHbl PACTCHUM,
COMATUYECKHUE U PETYISITOPHBIE OPraHbI
’KUBOTHBIX; IEPEUUCIISITH OCOOCHHOCTH
WX CTPOCHUS U BBITIOTHSIEMbIC (DYHKIIHH.
YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB U UX (PYHKIIUSIMHU.
PaznuyaTth BUIIBI TKAHEM, OpraHbl

Y CUCTEMBI OPTaHOB, B TOM YHUCIIE
YeJI0BEKa, Ha MUKponpenaparax,

OOIT COO MAQOY COMI Ne 18

68




CUCTEMay, « DHJIOKPUHHASL CUCTEMAY.
O0opynoBaHme: )KUBBIC YK3EMILISIPBI
KOMHATHBIX pacTeHUIl; repOapuu
pacTeHui pa3HbIX OT/ENIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIIUH
0€Cr03BOHOYHBIX JKUBOTHBIX; BIIAXKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YEJI0BEKa.

JlaGopaTopHuas padora «3yueHue
OpPraHOB LIBETKOBOTO PACTEHUS»

BJIOKHBIX Mpernaparax, repoapusx
u MUKpodoTorpadusx, Tabaumax,
MOJISIISX U MYJISDKAX

9.5

Omnopa Tena
OpraHU3MOB

Omnopa tena oprann3moB. Kapkac
pacteHuid. CKeIeThl OJJHOKJIETOYHBIX
1 MHOTOKJICTOYHBIX )KUBOTHBIX.
HapyXHbIi1 1 BHyTPEHHUM CKEJIET.
CrtpoeHue U THUITBI COEJUHEHUS KOCTEM.
JlemoHCcTpauuu

Tabauyvt u cxemvi: «CTpoeHUE
cte0s», « CTpoeHue JIMCTOBOM
IIACTUHKNY, « CKEJIET YeTIOBEKay.
O6opynoBaHme: CKeJIeThI
MMO3BOHOYHBIX; BIIAYKHBIC MPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTJIOKOXHUX

PackpriBaTh cojiepaHue TEPMUHOB

Y TIOHSITHI: OTIOPHBIE CUCTEMBI,
000JI0YKHU KIETKH, PUOPUILIBI, KapKac,
Hapy>KHBIN CKeNeT (XUTUHOBBII
MOKPOB), TUAPOCTATUIECKUHN CKEIIET,
BHYTPEHHUU CKEJET, KOCTH (JIJIMHHBIE,
KOPOTKHE, TIOCKHUE), COCTUHEHUS
KOCTEM, HEMOIBYKHBIE (IIIBBI),
MOJTYTIOJIBU>KHBIE, TTOJBUKHbBIC
(cycTaBbl), OTIEIbI CKEIETA
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0ceBOii ckeneT (M03BOHOYHUK, TpyAHAs
KJIETKA, XOpJa), 0sica KOHEYHOCTEMH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTDOCHHUE U TUIIbI
COEIMHEHNS KOCTEN.

OOIT COO MAQOY COMI Ne 18

69




VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM ONOPHBIX CUCTEM U UX
(GYHKIIUSIMU B OpTaHU3ME.

CpaBHUBATh CTPOECHUE OTIOPHBIX CUCTEM
PaCTEeHUN U )KUBOTHBIX

9.6

JIBH>KEHME
OpraHu3MOB

JIBM>KEeHHE OpraHnu3MOB. JIBrKEeHNE
OIHOKJIETOYHBIX OPTraHU3MOB:
aMe0OoHuTHOE, )KTYTUKOBOE, PECHUYIHOE.
JIBreHHEe MHOTOKJIETOUHBIX
pacTeHUI: TPONIU3MBI U HACTHUHU.
JIBreHrEe MHOTOKJIETOUHBIX
’KMBOTHBIX W YEJIOBEKA: MBIIIICYHAS
cucrema. Pediexc. CkesleTHbIE MBIIIIIIBI
U uXx pabora.

JleMoOHCTpaL U1

Tabnuywvl u cxemot.: «OTHOKICTOUHBIC
BOJIOpOoCNY, «IIpocTenimey,
«Ctpoenue MbIIbD, « MblllIeuHas
CHUCTEMAY

PackpeiBaTh cosiepikaHne TEPMUHOB
U TIOHATUMN: IBUKECHUE, JBUTATEIIbHBIC
OpraHeJuIbl, TBUKEHUE MTPOCTEUIIINX
(amebounaHOE, )KTYTUKOBOE,
PECHUYHOEC), TBMKCHUE PACTCHUN
(Tponu3MBbl, HACTHH ), MBIIIICYHbBIE
CUCTEMBI (COKpATUTEITHHBIC
BOJIOKOHIIA, KOYKHO-MYCKYJIbHBIN
MEIIIOK, CKEJIETHAsI MyCKYJIaTypa),
CKeJIeTHasI MBITIIa (MBIIIICYHOE
BOJIOKHO, MHO(HOpHILIA), BBICIIHE
JBUTATEIIBHBIC IICHTPBI, PA00Ta MBIIIIII
(nBUTaTenpHas, COMaTHYECKas),
MBIIIEYHOE YTOMJICHUE.
XapakTepru30BaTh BUIBI JIBHKECHUS
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHHU3MOB.

OnuchIBaTh CKEJICTHBIC MBIIIIIHI U KX
paborty.

YcTaHaBnmMBaTh B3aUMOCBSI3b

MEXIy CTPOCHHUEM OTIOPHBIX CUCTEM
Y JIBIDKEHUSIMU OPTaHU3MOB
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9.7

[Intanue oprannu3smMoB

[Tutanue opranusmos. [lornomenne
BO/IbI, YTJIEKUCIJIOTO Ta3a

1 MUHEPAJIbHBIX BEIIECTB PACTCHUSIMH.
IInTanue >KUBOTHBIX.
BHyTpuIi010CTHOE ¥ BHYTPUKIIETOUHOE
nuieBapenue. [luranre mo3BOHOYHBIX
JKUBOTHBIX. OTHCIIBI
MUIIEBAPUTEIHLHOTO TPAKTA.
[TumeBapuTEIBLHBIC KEIIE3bI.
[TumeBapuTeabHas cCUCTEMa YeJI0BEKa.
JlemoHCcTpanuu

Tabauywl u cxemvi:
«Ku1eunornosocTHeIe),
«ITumeBapurenbHas cuctemay, «Cxema
IUTaHUS PACTEHUI.

Ob6opynoBaHme: KUBBIC YK3EMILISIPBI
KOMHATHBIX PaCTeHHI; 000py10BaHUE
JUJIsL IEMOHCTPALMKM TTIOYBEHHOTO

Y BO3IyIITHOT'O MUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia 1 OeJIKOB

noJ ieicTBueM (pepMEHTOB

PackpriBaTh coepkaHue TEPMUHOB

Y MTOHSATUI: IUTAHKE, TUILEBAPEHUE,
NUIIEBAPUTENBHBIE BAKyOJIU, KUILIEYHAs
[10JIOCTb, TUIIIEBAPUTENIbHAS TPYOKa,
MUIIEBAPUTENBHBIN TPAKT,
IUILEBAPUTEIBHBIE KEJIE3bI,
MUIIEBAPUTENIbHBIE COKU.
XapakTepu30BaTh IUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE Y BHYTPUKIIETOYHOE
NUIIEBapEHUE.

Pa3znnuate Ha U300paKeHUAX (CXeMax,
TabJIMLAX, MYJISKAX) OTAEIbI
MUIIEBAPUTEIBHOTO TPAKTa

U MULIEBAPUTENBHYIO CUCTEMY
YeJI0BEKA.

VYcTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB MULIEBAPEHUS

9.8

JIpIxaHue OpraHu3mMoB

JlpIxanue opranu3MoB. Jlpixanue
pacTeHui. /[pIxaHue >KMBOTHBIX.
Huddysus razoB uepe3 moBepxXHOCTh
kieTku. KoxkHoe apIxaHue.
JpIxatenbpHasi TOBEPXHOCTh. JKabepHoe
Y JIETOYHOE JIbIXaHue. [Ipixanue

PackpbiBaTh cofepkaHne TEPMUHOB

U TIOHATHI: AbIxaHue, 1uddysus,
KOYKHOE JIbIXaHUE, OpraHbl AbIXaHus,
JbIXaTEeIbHBIC IBUXKEHHUSI, IbIXaTeJIbHBIN
LEHTP, JIETOYHbIE 00BEMBI, KUZHEHHAS
€MKOCTb JIETKHX.
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MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCI0KHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JlprxaTenbHask CUCTEMA YeJIOBEKa.
MexaHu3M BEeHTWISIIUY JIETKUX Y TITUIL
1 MJIEKONIUTAromuX. Perysus
nbIxaHus. JlpixareabHble 00bEMBI.
JlemoHCcTpanuu

Tabnuywl u cxemoi: «JIpIxaTenpHas
CUCTEMAaY.

Oo6opynoBanme: 000py0BaHUE

JUJISL IEMOHCTpPAIIMU OTBITOB

10 U3MEPEHUIO )KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JNBIDKEHUN

XapakTepu3oBaTh JIbIXaHUE PACTCHUH;
JBIXaHHE )KUBOTHBIX M YEJIOBEKA.
OnuceIBaTh YBOIIOIMOHHOE
YCII0)KHEHUE CTPOSHUS JIETKUX
IMO3BOHOYHBIX KUBOTHBIX.

PaznuyaTh Ha n300paxkeHusx (cxemax,
Ta0IuIax, MyJisbKax) JbIXaTeIbHYIO
CHUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIISAIINN
JIETKUX Y TTHUI U MJIEKOITUTAIOIINX.

Y craHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB JIbIXaHUS U UX
GyHKIMSIMU B OpraHU3Me

9.9

TpancnopT BelecTs
Yy OpraHu3MOB

TpaHcropT BELIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCIIOPT BELIECTB Y AKUBOTHBIX.
KpoBeHocHasi cuctema u ee OpraHbl.
KpoBeHocHast cucteMa 1mo3BOHOYHBIX
JKUBOTHBIX M yenoBeka. Ceparie,
KPOBEHOCHBIE€ COCYIbI U KPOB.
Kpyru kpoBooOparieHusl.
DBOJIFOLIMOHHBIE YCIOKHEHUS
CTPOCHUS KPOBEHOCHOW CHUCTEMBI
MTO3BOHOYHBIX )KUBOTHBIX.

PaGoTa cepaia u ee perysius.

PackpsiBaTh copepkaHne TEPMUHOB
Y TIOHATHI: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT Y PACTEHUMN, KPOBEHOCHAs
CHCTEMa KUBOTHBIX, KPOBB, IJIa3Ma,
(hOpMEHHBIC JICMEHTHI,
KpOBOOOpAIICHHUE, KPYTH
KpOBOOOpAIICHUS, CePACUHBIN UK,
mumpoobparenue, mumda,
TuM(paTUYECKUE COCYIbl,
TUMQpaTHIECKHE Y3ITbI, BHY TPCHHSS
cpella opraHusma.

XapakTepu3oBaTh TPAHCIIOPT BELLIECTB
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JleMoOHCTpaL Ul

Tabauywl u cxemwvl: «Oprassl
[IBETKOBBIX pacTeHui», « KopHeBbie
cucteMmbl», «CTpoeHue cTeds,
«CTtpoeHue JIMCTOBOU MITACTUHKI,
«KpoBeHocHas cucteMay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)»

y pacTeHHU U 0€CIIO3BOHOYHBIX
JKHBOTHBIX.

OrnucpIBaTh KPOBEHOCHYIO CHCTEMY
JKHBOTHEIX U YCJIOBEKA.

PaznuyaTe Ha n300paxkeHusx (cxemax,
TabauIax, MyJsbKax) KPOBEHOCHYIO

1 JTUM(ATHYECKYIO CHCTEMY YelIOBEKa.
Y cranaBiauBaTh B3aMMOCBSI3U

MEX]Ty CTPOCHHEM OPraHOB
KpOBOOOpAIICHHS U UX (PYHKIHSIMH

B OpraHu3Me

9.10 | Briuenenue
y OpraHu3MOB

Brinenenne y opranu3moB. Beiienenne
y pacTeHui. Briienenue y )KuBOTHBIX.
CoxkpatuTenbHble Bakyosu. Opranbl
BblJeNIeHUA. DUIbTpalus, CeKpeuus u
oOpaTHOE BcachIBaHWE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHUs. CBsI3b
TMOJIOCTH TeJIa C KPOBEHOCHOU

Y BbIICJIUTEILHON CHCTEMaMH.
BriieneHnre y m03BOHOYHBIX AKUBOTHBIX
u yenoBeka. [louku. Ctpoenue

1 GyHKIIMOHUPOBaHKE HePpOHAa.
OObpazoBanue MOYHM y yeJIOBEKa.
JlemoHCTpauuu

Tabnuysl u cxemol: «BplienuTenbHas
CUCTEMAY

PackpsIBaTh cojiep:KkaHUE TEPMUHOB

Y TIOHSITUN: BBIJEJICHUE, 'Y TTALUA,
JMCTONAaM, COKPATUTEIbHBIE BAKYOJIH,
W3BUTBIE KAHAJIBLIBI, 3BE€3149aThIE
KJIETKH, BBIJICJIUTEIbHBIE TPYOOUKH,
MaJIBITUTUEBBI COCY/IbI, IOYKH,
MOYETOYHHK, MOUYEBOU ITy3bIPb,
HepoH, Moya.

XapakTepu30BaTh NPOLIECC BBIACICHUS
Yy PaCTEHUH U )KUBOTHBIX.

Paznmuate Ha n300pakeHUX (CXeMax,
TabnuIax, MyJIsKax) BhIICIUTEIHLHYIO
CHUCTEMY YEJIOBEKA.

OnuceiBaTh MEXaHU3M
(GyHKIMOHUPOBaHUS HEPPOHA; MPOIIeCcC
oOpa3oBaHUs MOYH.
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VY cTaHaBIMBATH B3AMMOCBSI3U MEKITY
CTPOEHUEM OpPraHOB BBIACICHUS U UX
(YyHKLIMSIMU B OpraHU3Me

9.11 | 3ammra y opraHu3MoB

3amnuTa y opraHu3MoB. 3aimTa
Y OJIHOKJIETOUYHBIX OPraHU3MOB.
Criopbl OakTepHil ¥ LUCTHI
MpOCTENIINX. 3alIUTa y

MHOTOKJIETOUHBIX pacTeHnil. Kytukyia.

CpencTBa NacCUBHOM U XUMHUYECKOM
3amuThl. OUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI 1 MX
IIPOU3BOJIHBIE. 3alIUTa OPTaHU3Ma

ot Oosne3Heil. IMmmyHHas cuctema
yenoBeka. KieTouHbli U ryMOpaJIbHBIN
MMMYHHTET. BpOKIEeHHBIM

1 TIPUOOPETEHHBIN crieIu(pUIecKuii
UMMYyHUTET. Teopus KIOHAIBHO-
cesnekTuBHOro uMmyHnurera (I1. Dpnux,
@®.M. bepuer, C. Tonerasa).
BocnanuTenbHble OTBETH OPraHU3MOB.
Ponb BpoKI€HHOIO UMMYHHUTETA

B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUIA.
JlemoHCTpauuu

Tabnuyvl u cxemol: «Koxay,
«UmmynuteT», «CTpoenue ctelsy,
«CTpoeHue JIMCTOBOM MJIACTUHKID)

PackpsIBaTh cozep:kaHre TEPMUHOB

Y IOHSATHUI: KaIlCyJia, SHI0CIOpa, IIUCTA,
KyTHKYJIa, CPEJCTBA IAaCCUBHOMN
3aIUTHI, CPEACTBA XMMUYECKOU
3aIUTHI, KOKHBIE TIOKPOBBI,
UMMYHUTET, UIMMYyHHAasl CHCTEMA,
AHTUT€H, aHTUTEJO.

XapakTepu30BaTh BUJIbI 3AILUATHI

Y OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOMKHBIX
MTOKPOBOB U MX MTPOU3BOAHBIX.
Pa3znnuathk Ha M300pakeHUAX (CXxemax,
TabJIMIaxX, MyJISKaX) OpraHbl
MMMYHHOU CHCTEMBI YEJIOBEKA.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB 3aIUTHI U UX
GyHKIMSIME B OpraHU3Me
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9.12 | Pa3mpakumMocTh
U PETYIISLNS
y OpraHU3MOB

Pa3npaxumMoCTh M peryssnus

y opranu3mMoB. Pa3znpaxxumMocTb

Yy OAHOKJIETOYHBIX OPTaHNU3MOB.
Takcucsl. PaznpaxuMocTs 1 peryisanus
y pacteHuid. PoCTOBBIE BelecTBa U X
3HAaYCHHUE.

Hepsnas cucrema u pediaexropHas
peryisiuus y ;KkuBoTHbIX. HepBHas
CUCTEMA U €€ OTAEIbI. DBOJIIOLHOHHOE
YCJI0)KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y )KUBOTHBIX. OTIIEIbI
T'OJIOBHOI'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekTopHas
nyra. be3yciioBHbIE U yCIOBHBIE
pedIIeKCHl.

['ymopanbHas perynsuus

Y SHJOKPUHHAs CHCTEMA )KUBOTHBIX

u yenoseka. JKene3bl 3HTOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlencTBue
TOPMOHOB. B3auMocCBs3b HEpBHOM

Y DHIAOKPUHHOM cucteM. I unoramamo-
runodu3apHasi CuCTeMa.
JlemoHCTpauuu

Ilopmpem: N. 11. I1aBios.

Tabnuyst u cxemvi: «CTpOSHHUE TUIPHDY,
«CtpoeHue mianapumn», « BHyrpennee
CTPOEHUE A0KIEBOTO YEPBS»,

PackpbIBaTh coqiepkaHre TEPMUHOB

Y TIOHATHN: pa3apa>kKuMOCTBh,
peryssiuus, TAKCUChI, POCTOBBIE
BELIECTBA (AyKCHUHBI), HEPBHAs CUCTEMA,
pedaexkTopHas perysnus, pediekc,
peduekTopHas 1yra, NepeaHUi MO3T,
IIPOMEKYTOUYHBIA MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOJOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHAsI CHCTEMA,
ryMOpaJIbHasl pEryJisilys, TOPMOHBI,
SHAOKPHHHAS CUCTEMA, THIIOTAJIaMO-
runousapHasi CUCTEMA.
XapakTepu3oBaTh pa3IpaKuMOCThb

Y OJTHOKJIETOYHBIX OPraHU3MOB

U pe(IEKTOPHYIO PETYIISLINIO

Y )KMBOTHBIX.

Pa3znnuathk Ha n300pakeHUsIX (cxemax,
TabJIMIaX, MyJISKaX) HEPBHYIO CUCTEMY
U €€ OTJIEJbl; OT/EJIbl TOJIOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh T'yMOPAIbHYIO PETYIISILIIO
Y )KMBOTHBIX.

Pa3znuyars Ha M1300pakeHUsIX (CXeMax,
TabnuIax, MyJISKax ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3bl 9HAOKPUHHON
CUCTEMBI UeJIOBEKa U BbIpabaThIBaeMble
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«HepsHnas cuctema pbi0», «HepBHas
cucrema Jisirymkn», « Hepsuas cucrtema
npecMbIKaromuxcs», «HepBHas
cuctema ntuiy, «HepBHas cucrema
MJIeKonuTarmux», «HepBHas cucrema
YEJI0BEKA», « DHIOKPUHHASL CUCTEMAY,
«Peduexcy.

Oob6opynoBanme: MOJICIIM TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX

VMU TOPMOHBI.
OnuceIBaTh ACMCTBUE TOPMOHOB.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB HEPBHOMN

Y DHJIOKPUHHOM CHCTEM U UX
(GYHKIUSMU B OPraHU3ME.
XapaxkTepu30BaTh IBOJIIOLUOHHOE
YCJI0)KHEHUE CTPOCHMS HEPBHOMU
CUCTEMBI y ’KUBOTHBIX

Htoro yacoB no teme 17
10 | Tema «PASMHOKEHUE U PABBUTUE OPI"AHU3MOB»
10.1 | ®opMbl pa3MHOKCHHS 1 @opMbI pa3MHOKEHUS OPTAHU3MOB: PackpbiBaTh coqiep:kaHne TEPMUHOB
OpraHu3MOB Oecrnosioe (BKJIIOYasi BEr€TaTUBHOE) Y TIOHATUH: PA3MHOXKEHUE, TPOCTOE
U nosioBoe. Buzsl 6ecniosioro NeJI€HUE, TOYKOBAaHUE, CIIOPYJISIIU,
Pa3MHOXKEHUS: IOYKOBaHUE, BEreTaTUBHOE Pa3MHOXKEHHUE,
criopyJisiusi, parMeHTaIus, dbparmMeHTanus, KJIOHUPOBAHUE, TAMETHI,
KJIOHUPOBaHUE. criepMaTo3ou/i (CriepMuit), sIMIeKIIeTKa,
JleMoHCTpanun 3Ur0Ta, KOHbIOTAIHSI.
Tabnuyvt u cxemwvl: «BeretaTuBHOE [lepeuncnsatb 0COOEHHOCTH OECIIOIOTO
pasMHOXeHue», « Turmbl 6ecronoro Y MOJIOBOTO Pa3MHOXKEHHUS OPTraHU3MOB.
pa3MHOXEHUs», «Pa3zMHOKEeHUE XapakTepu3oBaTh CYIITHOCTh U (POPMBI
XJIAMHJIOMOHAIbI», «Pa3MHOKEeHME 0ecroyoro pa3sMHOKEHHS OPraHU3MOB;
IBIJICHBD), « Pa3MHOXEHUE THAPHI OMoJIOTHYECKOE 3HaYEHUE OECTIONOTO
Pa3MHOKEHUSI.
Paznnuarts ciopy kak
CHEIUATN3UPOBAHHYIO KIIETKY,
MpeHa3HAYeHHYO /U1t 0€CIoIoro
OOII COO MAOY COLI Ne 18 76




Pa3MHOKEHUs, U CIIOPbI OAKTEpHUid.
OOBACHATH IPEUMYIIIECTBA TOJIOBOTO
Pa3MHOXKEHUS HaJl OECIIOIBIM.
PackpeiBaTh pOsIb KIIOHUPOBAHUS

B CEJICKIIMU U CEIICKOM XO3SICTBE

10.2 | TTonoBoe
pa3MHOKCHHE.
Meiios

[TosnoBoe pazmuoxkenue. [lonoseie
KJIETKHU, Wiu raMeTsl. Meiio3. Ctaanu
Meno3a. [loBenenrue xpoMocom

B Meio3e. Kpoccunronep.
buooruueckuii cMbICca Meiio3a U
MOJIOBOTO Tporecca. Menos u ero
MECTO B )KU3HCHHOM IIUKJIC
OpraHu3MOB.

JleMoOHCTpaL U1

Tabauywvl u cxemvt: «Mero3»,
«XpPOMOCOMBD»

PackpriBaTh cosiepKaHue TEPMUHOB

Y IOHATHI: MEH03, OMBAJICHTEI,
KPOCCUHTOBEp, UHTEPKHUHES,
HE3aBUCHUMOE PaCIIPEICIICHUE;
KPOCCHHTOBED.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabMIax) U MUKpOIIperapaTax 3peiibie
MOJIOBBIE KJIETKH MJIEKOMUTAIOIINX

Y OpraHbl pa3MHOXKEHUSI BBICIITUX
pacTeHuil.

PackpbIBaTh CyIIHOCTH M€H03a,
XapaKTEPU30BaATh €r0 OTACIbHBIC
CTaJUU.

Onpenensate MecTo Meno3a

B )KU3HEHHBIX ITUKJIaX Pa3IuIHBIX
OpraHn3MOB.

OOBICHATH OMOJIOTUUECKHI CMBICIT
KPOCCUHT'OBEPA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHHMBATH MEHO3 C MUTO30M;
pa3inyaTh OTACIbHBIE UX CTAUN

Ha MUKpoOIpernapaTax u n300pakxeHHsIX
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(cxemax, Ta0nHIax).
PackpbIBaTh 3BOJIIOLIMOHHOE 3HAYEHUE
MIOJIOBOT'O PA3MHOXKEHUSI OPTaHU3MOB

10.3 | 'ameTorenes. [IpenzapopilieBoe pa3BUTHE. PackpbIBaTh cofiep>kaHle TEPMUHOB

OOpazoBaHue I'amerorenes y :kuBOTHBIX. [10710BBIE Y TTIOHATHI: TAMETOTEHES,
Y Pa3BUTHE MOJOBBIX xkeie3sl. O0pa3oBaHUE U pa3BUTHE CIIEPMATOr€HE3, OOTE€HE3, CECMEHHUKH,
KJIETOK IIOJIOBBIX KJIETOK. CiepMaToreses SAUYHUKH, CTIEPMATOTOHUH,
1 ooreHes. CTpoeHue MONOBBIX KIIETOK. | CIEPMATOLUTHI, CIIEPMATH/IBI,
OmiogoTBOpEHNE U SMOPHOHATBHOE CIEPMATO30U/Ibl, OOTOHUU, OOLIUTHI,
pa3BuTHE KUBOTHBIX. CIIOCOOBI MOJISIPHBIE TeJbLIA, IULEKIIETKA,
OIUIOIOTBOPEHUS: HAPYKHOE, aKpocoma.
BHyTpeHHee. [lapTreHorenes. IlepeuncnsaTh CTaMKu TaMEeTOreHE3a
JleMoOHCTpaL U1 Y KUBOTHBIX.
Tabnuywvl u cxemol: «I'ameToreHesy, OnuceiBaTh NPOLIECC TAMETOTEHE3A
«CTpoeHue SMIEeKIeTKN Y €r0 NEPHUO/IbI, CTPOCHHE MOJIOBBIX
Y CIIEPMATO30M1a». KJIETOK.
OO6opynoBaHme: CBETOBOI MUKpOCKoIT; | PazmnyaTs O0COOCHHOCTH
MUKpOIpenapaThl SHIEKIETOK U CIiepMaToreHes’a u 0oreHesa.
CIIEPMATO30MIOB. OnuckIBaTh MPOLECCHl OCEMEHEHUS
JlabopaTtopHas padora «/3yueHue Y OTUIOJIOTBOPEHUS, PA3HbIE BAPUAHTHI
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX | IIAPTEHOTEHE3a
MUKpOTpenaparax»

10.4 | UnauBuayanbHOE NuauBuyanbHOE pa3BUTHE PackpbiBaTh cofepkaHne TEPMUHOB
pa3BUTHE OpPraHu3MOB (OHTOT€HE3). Y [TOHSATUI: OIJIOIOTBOPEHHE, 3UTOTA,
OpraHU3MOB — OMOpHoJIOTHs — HayKa O pa3BUTHH OJlacTromep, aKpOCOMHas peaxius,
OHTOT'€HE3 opranu3moB. Ctaguu sMOproreHesa IIPOHYKJIEYC, IAPTEHOT €HE3,

’KUBOTHBIX (Ha IPUMEPE JISTYILKH). sMOpuorenes, Ipodienue, 6nacTyna,
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Hpobnenue. Tumnsl gpobrieHusl.
OcobenHocty ApoOIICHUS
MJIEKONUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiiys). 3akiiagKa
OpraHoOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHUE YacTent
Pa3BUBAIOILIETOCS 3aPO/IbIIIA
(aMOpuoHasIbHAS UHAYKITHUS). 3aKiIaaKa
TUTaHa CTPOEHUS )KUBOTHOTO KaK
pe3yNbTaT HepapXUIECKUX
B3aUMOJECUCTBUN I'eHOB. BinsHue

Ha HYMOpPHUOHAIBHOE Pa3BUTHE
pa3IUYHbIX (DAKTOPOB OKPYKAIOIIEH
CpEbl.

JemoHCTpanuu

lopmpem: X. lllneman.

Tabauywl u cxemvl: «OCHOBHBIE CTATTUU
OHTOTEHE3a.

Oob6opynoBanme: moaenb «Luki
Pa3BUTHS JIATYIIIKI

MOpyJa, racTpyJia, Heupyna,
OpraHoreHes, 3KTo/iepMa, Me30iepma,
HHTOJIEpMA, 1IEJIOM, HEpBHAas TpyOKa,
XOpJa, KulleyHas Tpyoka.
Omnpenenstb SMOPUOHAIIBHBIN TEPHOJ
pa3BUTHUS OpPraHU3Ma U OIUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOsieHust — 00pa3oBaHKe
OJIHOCJIOMHOTO 3apOo/IbIIia — 0JIacTyIbl;
3aBUCUMOCTbB X0/a IpOOIEHUS

OT KOJIMYECTBA XKEJITKA B SIMLEKIIETKE;
racTPyJISILIUIO U OPTraHOTEHES.
OOBsICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHeil, 00pa30BaHMs OPTaHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYJIALUIO
AMOPHOHATILHOTO PAa3BUTHUS;
JIETEPMHUHALINIO U SMOPUOHAIBHYIO
WHIYKIUIO; TEeHETHYECKUI KOHTPOJIb
pa3BUTHS.

OO60CHOBBIBATH BPEHOE BO3/ICHCTBUE
TabavyHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPHOHAIILHOTO

U TIOCTAIMOPHOHATBHOTO Pa3BUTHUS
OpraHu3Ma YeJoBeKa

10.5

Poct u pazBurue
KUBOTHBIX

Poct u pa3zBuTHE )KUBOTHBIX.
[TocTAMOpHOHATIBHBIN TTEPHO/I.

PaCKprBaTI) COACPKAHNUEC TCPMHUHOB
U TIOHSTHM: OHTOI'CHE3,
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[IpsiMmoe m HenpsIMOe pa3BUTHE.
Pa3zButne ¢ meramopdozom

y 0eCro3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bHOJOrnYecKoe 3HaYeHHE
NPSIMOTO ¥ HENPSMOTO Pa3BUTHS, UX
pacrnpocTpaHeHue B npupoe. Tumnsl
pOCTa )KUBOTHBIX. DAKTOPHI PETYIISAILUN
pOCTa )KUBOTHBIX U YesioBeka. Ctaauu
NOCTAMOPUOHAIBHOTO Pa3BUTHS

y ’KMBOTHBIX U 4esioBeka. [lepnopl
OHTOI€He3a yesioBeka. CtapeHue

U CMEPTh KaK OMOJIOTUYECKHE
ITPOLIECCHI.

JlemoHCTpauuu

Tabauyst u cxemwr: «lIpsimoe

U HenpsiMoe pas3Butue», «Passurtue
MaMCKOro )XykKa», «PazButue capanumny,
«Pa3BuTHE JSATYILIKI.

IIpakTuyeckas padora

«BpIsiBJIEHUE IPU3HAKOB CXOJICTBA
3apOABILIEN TO3BOHOYHBIX )KUBOTHBIX)

MOCTAMOPHOHAIBHOE PA3BUTHE,
MeTamopo3, TMUNHKA, POCT, CTApEHUE,
CMEpPTb.

XapakTepu30BaTh NOCTIMOPHUOHAIIBHBIII
NEPUOJ Pa3BUTHS OpPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE

U €T0 TMEePUOIBI.

N3narats conepkaHue Teopui
CTapeHUsl OpraHU3MOB.

OOBICHATH OMOJIOTHUECKHUI CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOxkeHue
Y Pa3BUTHUE PACTECHUU

Pa3zmHoOkeHHEe U pa3BUTHE PACTECHUM.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IMKJIE PACTEHUM.
OO0pazoBaHue crop B Mpolecce Meiosa.
['amerorenes y pacTeHuUM.
Omog0TBOPEHUE U pa3BUTHE

PackppiBaTh copepkaHue TEPMUHOB
U TIOHATHI: TameTodur, criopodur,
aHTEPHUJINU, aPXECTOHHUH, 3aPOCTOK,
Meracropa, 3apOoJIbIIEeBbIN MEIIOK,
CUHEPTHIbI, aHTUTIOIBI, MUKPOCIIOPA,
IBUTBIIEBOE 3€PHO, IBOITHOE
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pacTUTEIBbHBIX OPraHu3MoB. J[BoiiHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. O0pa3oBaHKE U Pa3BUTHE
ceMeHU. MexaHU3MBbl PETryJISIUN
OHTOT€HE3a Y PACTEHUU U )KUBOTHBIX.
JdeMoHcTpauuu

Iopmpem: C. I'. HapamuH.
Tabauysl u cxemoi: «JIBoHHOE
OTUUIOIOTBOPEHUE Y LIBETKOBBIX
pactenunin», «CTpoeHne ceMsH
OIHOJIOJBHBIX U JBYHOJIbHBIX
pacteHuin», « KU3HEHHBIN LUK
MOPCKOM KaIyCcTbh», « KU3HEHHBIN
UK MXa», «’KU3HEHHBIN 1TUKJI
ManopOTHUKA», « KM3HEHHBIN UK
COCHBD».

JlaGoparopnas padora

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIMX PACTEHUI»

OILIOIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, TeprO/Ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepu3oBaTh 0COOCHHOCTH
0€ecro0ro u Moja0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IIBETKOBBIX PACTEHHIA.
OnuceIBaTh MPOLIECC ABOHOTO
OIUIOZI0TBOPEHMS Y LIBETKOBBIX
pacTeHHUl U OOBACHSITH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OTUIOZOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

U Pa3BUTHS T€HETUKH
KaK HayKd

I€HETUKH KaK Hayku. PaboThl

I'. Mennens, I'. ne ®pusa, T. Moprana.
Posb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHU TeHETUKHA. PaGOTHI

H.K. Konsnosa, H.11. BaBuiona,

Htoro yacoB no teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3BMEHYNBOCTH OPraHNU3MOB»
11.1 | Ucropus cranosnenus | 1 HcTopus cTaHOBIICHUS U PA3BUTUS PackpsIBaTh coepxanue TEPMUHOB

U TIOHSITUM: TeHETHUKA, T'CH.
JleMOHCTpUpPOBATH 3HAHUS HCTOPUHU
BO3HUKHOBEHHS T'€HETUKH.
XapakTepu30BaTb OCHOBHBIE ATAIlbI
Pa3BUTHS TEHETUKHU KaK HAYKH
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A.H. benosepckoro, I'.J]. Kapnieuenko,
FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JleMoOHCTpaLun

Iopmpemuwi: I'. Mennens,

I'. le ®pus, T. Mopras,

H. K. Komsuos, H. 1. BaBunos,

A. H. benozepckuii, I'. /[. Kapnieuenko,
1O. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TIOHATHS 1
CHUMBOJIBI TCHCTHUKN

OCHOBHbBIE TEHETUYECKHUE TTOHSATHUS

Y CUMBOJIBL. [ OMOJIOTHYHBIE
XPOMOCOMBI, aJJIeJIbHbIE TEHBI,
aJbTEPHATUBHBIC MPU3HAKH,
JIOMHHAHTHBIN U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
YUCTAasl JIMHUSI, THOPU/IBI, TEHOTHII,
dbenotun. OCHOBHBIE METOIbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LUATOJIOTUYECKUH, MOJIEKYJIIPHO-
TEHETUYECKUU.

JlemoHCTpauuu

Tabnuywvl: «MeTobl TCHETUKHY,
«CxeMbl CKpEIIMBaHUS».
JlaGopaTtopnas padora
«JIpo3oduiia kak 00BEKT FeHETUYECKUX
HUCCIJICTOBAHUI

PackpriBaTh copepkanue TEpMUHOB

Y IOHSTHUI: HACIEJICTBEHHOCTb,
HACJIEJI0BaHUE, U3MEHUYNBOCTb,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TE€HBI (aJIeNN),
aJbTEpHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, F€TEPO3UTOTAa,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tosb30BaThHCS FEHETUYECKOM
TEPMUHOJIOTUEN Y CUMBOJIMKOU

JUIS1 3AITUCH CXEM CKPEIIMBAHUS

MToro uacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHOrnOpUIHOE CKpEIIBAHUE. PackpbIBaTh coqiepkaHre TEPMUHOB
HacJIeJOBaHUS ITepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSATHI: MOHOTHUOPHIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpuanoe nokoJjeHus. [IpaBuno JOMUHUPOBaHUS. | JOMUHUPOBAHKE, PACIICILICHUE
CKpELIMBaHUE Bropoii 3akon MeHiens — 3aK0H MIPU3HAKOB.

pacCIIEIUICHUs TPU3HAKOB. OnwuceiBats onbiThl ['. Mennens
[{utonornyeckne OCHOBBI 10 U3YUYEHUIO HACJIEAOBAHUS OJHOMN
MOHOTUOPHUIHOTO CKPEILIMBAHMUS. naphbl MPU3HAKOB Y TOPOXa MOCEBHOTO.
['unoTe3a YuCTOTHI TaMeET. [IpuBOUTH (HOPMYITHPOBKHU IEPBOTO
JlemoHCcTpanuu 1 BTOpOTo 3akoHOB I'. MeHiens (3akoHa
llopmpem: I'. MeHienb. eauHo00pa3usi THOPHUJIOB IIEPBOTO
Tabnuyvt u cxemoi: «I1epBbIii U1 BTOPON | MOKOJICHUS, 3aKOH PACILICTIICHUS
3aKOHBI MeHaemns. MPU3HAKOB) U OOBACHSITH MX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUISL IEMOHCTPAIIUK 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBaHUs U peliaTh FEHETUYECKUE
MIOKOJICHUS U PACIICIUICHNS MPU3HAKOB; | 337a4l HA MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKpPOIIpenapar: | CKpelIuBaHue

«JIpo3odumnay.

IIpakTHueckas padora «13yueHue

Pe3yJbTaTOB MOHOTUOPHUIHOTO

CKpEILUBAHUA Y IPO30(PUITHD)

12.2 | Ananusupyromiee 1 AHaIM3UPYIOIEE CKPEUTUBAHUE. PackpsIBaTh coepkanue TEPMUHOB
CKpEIL1BaHUE. ITpoMexXyTOUHBIN XapakTep Y TIOHATUIN: aHAJIU3UPYIOLLEee
Hemnonnoe HacnenoBaHus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MIPU3HAKOB ITPU HEMOJIHOM JOMUHUPOBAaHHUE, KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUHU.
JleMoOHCTpaLun

TabyuIibl ¥ CXEeMBI: « AHATTU3UPYIOIIEe
CKpemuBanuey, «HemomHoe
JIOMUHUPOBAHUE

CocTaBiATh CXeMbI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpYIOIIee
CKpELIMBAaHUE U HEMOJIHOE
JOMUHUPOBAHHE

12.3

Jurudpumanoe
CKpEIINBAHNE

JurubpuaHoe ckpemniuBanue. Tpetuid
3aKOH Menzens — 3aKOH HE3aBUCUMOT0
HACJIEIOBaHUS IIPU3HAKOB.
[{uronornueckrue OCHOBBI
JUTHOPUHOTO CKPEUTUBAHHUS.
JlemoHCcTpanuu

Ilopmpem: I'. Mennens.

Tabauywl u cxemwl: «Tpetnii 3aKoH
Meunnens».

OobOopynoBanmne: MOJIEIb

JUISL IEMOHCTPALAH 3aKOHA
HE3aBUCUMOTO HACIIECOBAHUs
IIPU3HAKOB; CBETOBOW MUKPOCKOII;
MuKpornpenapar «Jpo3odumay.
IIpakTueckas padora

«M3yuenue pe3ynpraroB
JUTHOPUTHOTO CKPEUTUBAHUS

y Ap030(hUITBDY

PackpriBaTh cosiepKaHue TEPMUHOB

U TIOHSATUM: TUTUOPUTHOE
CKpelluBaHue, (GeHOTUMTMYECKUM
paaukai.

OnuceiBath onbITe . Menaens

10 U3YYEHHUIO HACTIEAOBAHUS

JIBYX Tap MPU3HAKOB Y rOpoxa
MOCEBHOTO.

[IpuBoauTH HOPMYITUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBHCUMOTO HACIEIOBaAHUS
MIPU3HAKOB) U OOBSICHITH €T0
[UTOJIOTUYECKUE OCHOBHI.

IIpumeHsaTr MaTeMaTHYECKUI

pacyeT ¢ MOMOIIbI0 (PEHOTUITUYECKOTO
pauKaiia i METOJ1a MePEMHOKEHUS
BEPOSATHOCTEW BAPUAHTOB PACILICTICHHS
MPU3HAKOB Y MTOTOMKOB MO (PEHOTHITY
Y TEHOTHITY.

CocTaBisATh CXEMBbI TUTHOPUHOTO
CKpEILLMBAHUS U PELIaTh FTEHETUUECKUE
3a/1ayu Ha TUTUOPUHOE CKPEITMBAHUE
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12.4

CuerieHHoe
HaCJIEJOBaHUE
MIPU3HAKOB.
XpOMOCOMHas1 TEOPHSI
HACJIEICTBEHHOCTU

CuernuieHHOE HACTIEIOBAHUE TPU3HAKOB.
Pa6otel T. Moprana. CueruieHHOe
HACJICIOBAaHUE T€HOB, HAPYIIICHUE
CUEIJICHUS] MEXTy T€HAMH.
XpOoMOCOMHasi TEOpHUs
HaCJIeJICTBEHHOCTH.
JlemoHCcTpanuu

Ilopmpem: T. Mopran.

Tabauywl u cxemol: «CLIETIIICHHOE
HAaCJICIOBAaHUE IPU3HAKOB

y IpO30(OUITBD».

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIIUU CIETIIIEHHOTO
HAaCJICIOBAHUS TTPHU3HAKOB.

PackpsiBaTh copepkaHue TEPMHUHOB

Y TIOHSATHH: CLICIUICHHOE HAacJIeJOBaHuE,
HApYILICHUS CLETJICHUS TEHOB,
KPOCCHUHTOBEp, PEKOMOWHAITNS TCHOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[IpuBOIUTH (HOPMYITUPOBKH 3aKOHOB
Moprana (3akoHa CIIETIIICHHOTO
HacJeq0BaHMs I'€HOB U 3aKOHa
HapyIICHUS CIETUICHUS MEXIy T€HaMu )
1 OOBSACHATH UX LIUTOJIOTHYECKHUE
OCHOBBI.

[TepeuncisiTb OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOMW TEOPUHU
HACJICACTBCHHOCTH.

Pentate reHeTHueckue 3a1a49u

Ha CIICTUICHHOE HacjieJ0BaHHE I'eHOB

Y HAPYILICHUE CLETUICHUS] MEXKTY
reHaMu

12.5

['eneTuka moJa

I'enernka nosia. XpoMOCOMHBIN
MEXaHU3M ONpPEAECTICHUS oA,
AyYTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIi U TETEPOTAMETHBIN
1oJ. I'eHeTnyeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.
JleMoHCTpaLun

Tabnuywl u cxemwi: «I'eHeTHKA 101,

PackpeiBaTh coziepKaHue TEPMUHOB
Y TIOHSTUN: ayTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIN 1101,
reTeporaMeTHBIN 0.

OOBACHATD XPOMOCOMHBIM MEXaHU3M
OIPEAEICHUS 110J1a Y OPraHU3MOB.
IIpuBOINTH IPUMEPHI HACTIEAOBAHUS
IIPU3HAKOB, CLICIUIEHHBIX C IIOJIOM.
CocTaBisITh CXEMbI CKPEIMBAaHUS
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«Kapuotum uenoBeka», «Kapuotun
npo3odutby, «KapuoTun nTuipn

U peliaTh reHETHYECKUE 3a1a9u
Ha HacJIeJOBaHUE IPU3HAKOB,
CLIETIJIEHHBIX C ITOJIOM.

[TpuBOIUTE IPUMEPHI TE€HETHYECKUX
3a0051€BaHUM U 1€(PEKTOB

y OpraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XpOMOCOMaMH

12.6

['enornn kak
eJIOCTHASA CUCTEMA

I'eHoTHII KaK ETOCTHAS CUCTEMA.
[1nmeroTponus — MHOKECTBEHHOE
JleicTBHE reHa. MHOKEeCTBEHHbBIN
ajuienm3M. B3anmoelicteue
HEAJUICIIbHBIX T€HOB.
KomriieMeHTapHOCTS.

Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTEHUM, )KHUBOTHBIX

U YeJIOoBeKa, a Takke (U3U0JTOTHYECKUX
MPOLIECCOB, TTOBEAECHUS] U KOTHUTUBHBIX
byHKUIUH.

I'eneTn4eCcKE MEXAHU3MBI
CHUMOMOIreHe3a, MEXaHU3MBbI
B3aUMOJEUCTBUSA «XO351H — [Iapa3uT»

U «XO3MH — MUKPOOHOMY.
['eHeTHYECKHME ACTIEKTHI KOHTPOJIS

Y U3MEHEHUSI HACIIEICTBEHHOU
nH(pOpMAIUU B TOKOJICHUSAX KJIETOK

Y OPTaHU3MOB.

PackpsiBaTh copepkaHue TEPMUHOB

Y IOHSITUI: MHOKECTBEHHOE JCHCTBUE
reHa (TuieiioTpornus),
KOMILJIEMEHTAPHOCTb, JIIACTA3,
[IOJIUMEPHS.

OnpenensiTe GopMbl B3aUMOICHCTBUS
aJUIEJIbHBIX U HEAJJICIIbHBIX T€HOB.
IIpuBOANTE IPUMEPHI INIEHOTPOITHOTO
JIICUCTBHUS T'€HOB.

PemaTte renetnueckue 3aaauun

Ha B3aMMO/ICVICTBUE HEAIIEIIbHBIX
TE€HOB
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JleMoOHCTpaL Ul
Tabauywl u cxemovl: K MHOKECTBECHHBIN
ajuien3My; «B3aumMoaencTeue reHoBy

MO (PUKAITMOHHON U3MEHYHBOCTH.
Hopwma peakuuu nprsHaka.
BapuanroHHb1i psii M BapualMOHHas
kpuBas (B. Moranucen).

CBoiicTBa MOIU(UKAITMIOHHON
U3MEHUYUBOCTH.

Hroro yacoB 1o teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTI)

13.1 | IsMeHYMBOCTE 1 B3auMoaencTBre TEHOTHUIIA U CPEIbI PackpsIBaTh coepxanue TEPMUHOB
MpU3HAKOB. Bubl npu popMupoBaHuU GHEHOTHUIIA. Y TIOHSATHUI: N3MEHYUBOCTb,
U3MEHYUBOCTH N3MeHUYHBOCTH TPU3HAKOB. HEHACJIEICTBEHHAs] '3MEHUYHUBOCTD,

KauecTBeHHbBIE U KOTUYECTBEHHBIE HaCJICJICTBEHHAs! U3MEHYUBOCTb.
npu3Haku. Bujbl ”3BMEHUUBOCTH: CpaBHUBATh HEHACIEICTBEHHYIO
HEHACJIEACTBEHHAs M3MEHYMBOCTh C HACJIEICTBEHHOM.
Y HaCJEACTBEHHAS. [IpuBOIUTH TPUMEPHI KAUECTBEHHBIX
JleMOHCTpanun Y KOJIMYECTBEHHBIX MMPU3HAKOB
Tabauywl u cxemwvi: «Bunbt OpraHU3MOB, POSIBJICHU
U3MEHYUBOCTH. y OpraHU3MOB HEHACJIeACTBEHHON
OoGopynoBaHme: )KUBbIC U TepOAPHBIC | M HACIIEACTBEHHON M3MEHYHNBOCTH
AK3EMILISIPbl KOMHATHBIX PACTEHUN;

pucyHku (poTtorpadum) ;KMBOTHBIX

C pa3IMYHBIMU BUJAMU U3MEHYMBOCTHU

13.2 | MoaudukanronHas 2 MoaudukannoHHass U3MEHYHUBOCTb. PackpsiBaTh coep:kaHue TEPMUHOB
U3MEHYUBOCTh Ponb cpenst B popmMupoBanuu Y TIOHATHI: MonUuUKAIMOHHAS,

Wiy (peHoTUIMYecKas, U3MEHYHNBOCTb,
BapUaHTa, BApUALIMOHHBIN P,
BapUAIIMOHHAsI KpUBAasi, HOpMa
pEaKIHUM TPU3HAKA,

Mo IA(pHUKAITIH.

XapaKTepu3oBaTh CBOMCTBA
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JleMoOHCTpaL Ul

Tabauywl u cxemol:
«MoaudukarmoHHast ”3AMEHUYUBOCTDY.
OO0opynoBanme: xuBble U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkH (doTorpadun) ) KUBOTHBIX

C mpuMepaMu MOAU(UKAITMOHHON
W3MEHYUBOCTH.

JlaGoparopnas padora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.
[TocTpoenune BapranMOHHOTO psijia

Y BapUALMOHHOW KPUBO»

MOAU(UKAIIMOHHON N3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelibl B pa3BUTUU MOJU(DUKAITUOHHON
W3MEHYMBOCTH Y OPraHU3MOB.
CtpouTh BapralOHHbIE PSIJIbI

U rpadvK KpUBOH HOPMBI pEAKIIUU
MPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTunmueckas
W3MEHYHBOCTb.
KomOnnaruBHas
U3MEHYHBOCTh

I'enoTunuueckas N3MEHUYHUBOCTb.
CBoiicTBa T€HOTUIINYECKOM
U3MEHYMBOCTU. BUJIbI TEeHOTMITNYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MYTallMOHHASI.

KomOuHaTHBHAsI ©3MEHYHUBOCTD.
Mero3 1 MoJIOBOM ITPOLIECC — OCHOBA
KOMOMHATHUBHOM U3MEHUYUBOCTH.
Posb KOMOMHATHBHONW N3MEHUYUBOCTHU
B CO3/JaHUU I'€HETUUECKOTO
pazHooOpa3us B Ipeeiiax 0OqHOTO
BHJIA.

JleMoHCTpaLuu

Tabnuywvl u cxemvt: «KomOmHaTHBHAS

PackpeiBatTh cojiepkaHue TEPMUHOB

Y TIOHSATHUM: KOMOWHATUBHAS
M3MEHYMBOCTb, MyTallHOHHAS
W3MEHYMBOCTh, KOMOMHAIIUHU, MYTallUU.
XapakTepu3oBaTh CBOWCTBA
F€HOTUITMYECKOW N3MEHUUBOCTH.
OnuceIBaTh MEH03 1 TTOJI0BOM IpoIiece
KaK OCHOBY ITPOSIBJICHUSI Y OPTaHHU3MOB
KOMOWHATUBHOW M3MEHUYHUBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX MPUMEPAX
POJIb KOMOMHATUBHON M3MEHYMBOCTH

B CO3/IaHUU T€HETHYECKOTO
pa3HO00pasusi OpraHU3MOB B IPEIeIax
OJIHOTO BHJIA.
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W3MEHYHUBOCTBY, «Meio3»,
«OMmIo10TBOpEHUE

CpaBHHBaTh TEHOTUITMYECKYIO
M3MEHYUBOCTH C MOAU(PUKAIIMOHHON

134

MyTanmonHas
W3MEHYHUBOCTb.
3aKOHOMEPHOCTH
MYyTaIMOHHOTO
Trporecca.
OnHUreHeTnKa

MyTanoHHast U3MEHYUBOCTh. Bubl
MyTalllii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIE U
WHyIUPOBAaHHbIC MyTallu. Sl iepHbIe
Y LIUTOIIa3MaTUYECKUE MYyTallUH.
CoMaTh4ecKue 1 MoJ0BbIE MyTallUH.
[TprurHBI BOBHUKHOBEHUS MYTALIUiA.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTAIlMOHHOT'O MpoIlecca. 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJIEJICTBEHHOW U3MEHYNBOCTH
(H.W. Baunog). BHesaepHas
W3MEHYMBOCTh U HACJIEJCTBEHHOCTD.
JemoHCcTpauuu

Hopmpemuwi: T'. J[le @pu3s,

B. Horanncen, H. 1. BaBuros.
Tabauywl u cxemol: «I'eHeTHYCCKUE
3a00J1eBaHMs YeJIOBEKay, « BUbI
MyTaLumn.

OO0opynoBanme: )K1BbIe U repOapHbIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (dotorpadum) >KUBOTHBIX
C pa3IMYHBIMU BUIAMHU
M3MEHUYHUBOCTH.

PackpriBath conep:kaHue TEPMUHOB
Y MIOHSITUI: MyTallU, XPOMOCOMHBIE
nepecTpoiiku (adepparun),
MTOJIUIUIONU TN, AaHEYTUIOU IS, MYTaHT,
MyTareHsbl.

IIpuBOAUTH pUMEPHI MyTaLIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPraHU3MOB.
Kiaccudunmposats MyTanuu

10 pa3HbIM OCHOBAHHUSIM.

Paznnuatek Ha M300paKeHUAX (CXemax,
Ta0JauIax) TeHHbIE MyTallUH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TyTUTUKAIUH,
TPaHCIOKAINU, UHBEPCUU, TCHOMHbIC
MyTaluu.

CpaBHUBaTh MEXIy COO0M MyTaIuu
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHON U3MEHUUBOCTH.
Ha3zpiBaTh npuuMHBI MyTalIN,
BBISIBJISITh UICTOUHHUKU (haKTOPOB-
MYTareHOB B OKPY’KArOIIEHN cpeae
(KOCBEHHO).

[IpuBoauTH HOPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKHX PSIIOB
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IIpakTuyeckas padora
«MyTammu y 1po30(huisl (Ha TOTOBBIX

M HACJIEACTBEHHON U3MEHUYNBOCTH
H. 1. BaBwioBa u 000CHOBBIBATH €TI0

MHUKpOIIpenaparax ) 3HA4YEHUE ISl IPAKTUKHU CEITbCKOTO
XO03SIMCTBA
Hroro yacoB 1o Teme 6
14 | Tema «I'eHeTHKA YeJIOBEKA)

14.1 | I'enetnka yenoBeka. 3 Kapuotun uenoBeka. MexnayHapoaHas | PackpeiBaTh cosiepkaHne TEPMUHOB
Merto b1 IporpaMmma MCCJeI0BaHUs T€HOMa Y TIOHATHUI: CEKBEHUPOBAHUE, KapTa
MEIUIIMHCKOM yeJroBeKa. MeTo Ibl M3YUYCHHUS TEHETUKH | XPOMOCOMBI, TPOOaH1, HACJIEICTBEHHbIE
T€HETUKHU YyeJIoBeKa: TeHEalOTHYeCKUi, 0oJie3HU (MOHOTCHHBIE, ITOJUTCHHBIE,

OJIN3HEIIOBBIN, IUTOTCHETUYSCKUH, TE€HHbIE, XPOMOCOMHBIE), MEJTUKO-
MOMYJIAIIMOHHO-CTAaTUCTUUECKUH, F€HETUYECKOE KOHCYJIbTUPOBAHMUE,
MOJICKYJISIPHO-T€HETUYECKU. JIOPOJI0Basi AMArHOCTHUKA, aMHUOLICHTE3.
CoBpeMeHHOE onpezeneHue renotumna: | Ilepeunciate 0cOOEHHOCTH N3yUYeHMUS]
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHETHKH YEJIOBEKAa U METOIbI
T€HOTUITMPOBAHUE, B TOM UHCIIC MEIUITMHCKOW TeHETUKH.
¢ nomoubto [11[P-ananu3a. XapakTepu30BaTh METOIbl U3YUYEHUS
Hacnencreennsie 3a001eBaHUs T€HETUKH YeJI0BeKa (reHeaornueCKui,
YeJI0BEKa. [ €eHHbIE U XPOMOCOMHBIE OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
OoJie3Hu yenopeka. bone3nu MOJICKYJISIPHO-TEHETUUECKHU,
C HACJIeICTBEHHOM MOMYJIAIIMOHHO-CTATUCTUYECKUI ).
MPEAPACTIOIOKEHHOCTHIO. 3HAUEHUE OnuceiBaTh 1ENH, 3a1a41
MEIUITMHCKONU TeHETUKHU U JTOCTHKEHUS MEXKTyHapO HOM
B IIPEAOTBPAIICHUH U JICUCHUH nporpaMmbl «I'€HOM 4esTOBEKa.
IreHEeTUYECKHUX 3a00JICBaHMii ueaoBeka. | Pa3nmyaTh Ha n300pakeHUsX (cxemax,
Menuko-reHeTH4eCKOe Ta0JIUIIax ) KapThl XpPOMOCOM
KOHCYJIbTUpOBaHUE. CTBOJIOBBIE (reneTuyeckue, GU3NIECKUE,
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kJeTku. [loHsATHE «TeHeTHYeCKOoro
rpy3a». DTUYECKUE aCIIEKThI
UCCJIEI0BaHMI B 001aCTH
PEAAKTUPOBAHUS FEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue pakTOpbI HOBBIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3M4EeCKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH Cpeibl.
['eHeTnyeckast IpeapacoNoKEeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JlemoHCcTpanuu

Tabauywl u cxemwvl: «Kapuortun
YeN0BEKA», « MeTOobl U3YUYEHUs
TeHETHKH YeloBeKay, «I eHeTnueckue
3a00J1eBaHUS YEIIOBEKA.
IIpakTnueckas padora
«CocTaBiieHHE U aHAJIN3 POJOCIOBHON

CHKBEHCOBBIC).

OnuchIBaTh METO/IbI COBPEMEHHOTO
ONpeeICHNs TEHOTUIIa OpraHnu3Ma;:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM UHCIIC

¢ nomoipto [ II[P-ananu3a.
XapakTepu30BaTh HACIEACTBEHHBIC
3a00JIEBaHMS YEIOBEKA U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTHIO.
CpaBHMBATh T'€HHbBIC, XPOMOCOMHBIE
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJICJICTBEHHOM
MPEePaCIIONOKEHHOCTHIO.
VYcranaBinuBaTh B3aUMOCBSI3b MEXKITY
HAacJIeCTBEHHBIMHU 3a001€BaHUSIMH
YyeJIOBEKa M MX TeHETHYECKOM OCHOBOM.
OO0O0CHOBBIBAThH 3HAYEHUE MEJIUKO-
Ir€HETUYECKOT0 KOHCYJIbTUPOBAHUS

B MIPEIOTBPAIIICHUU U JICYCHUU
HAacCJIEICTBEHHBIX 3a00JICBaHUU
yeJIOBEKa

Hroro 1yacoB no Teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIC TOHSTHS 1 JloMecTUKanust U CeNeKIus. PackpriBaTh cojep:kaHre OCHOBHBIX
CEJIEKIINH 3apoKIeHUE CENeKIIUU MOHSATHM: CENEKIUs, TOMECTUKAIIUS,
U JOMECTUKAIUU. YUEHHE MPUMUTHUBHAS CEJICKIHS,
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H./. BaBumnosa o IlenTpax
MPOUCXOXKICHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
#UBOTHBIX. COpT, mopoAa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICACTBEHHON N3MEHYNBOCTH
H.M. BaBuioBa, ero 3HaucHuE

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JleMoOHCTpaLun

Ilopmpemui: H. 1. BaBuios,

H. B. Muuypumn, I'. /1. Kapneuenxo,
I1. IT. JIykbsinenko, b. JI. Acraypos.
Tabauywl u cxemol: «LleHTpBI
MPOUCXO0XKIEHUS U MHOTO00pa3us
KYJIbTYPHBIX PACTEHHI», «3aKOH
TOMOJIOTUYECKHX PSAJIOB

B HACJICZCTBEHHOW N3MEHYUBOCTH.
JlaGoparopnas padora
«/3yueHue copToB KyJIbTYpPHBIX
PACTEHUM U MOPOJ JOMAIIIHUX
KUBOTHBIX)»

KOMOMHATUBHAS CEJIEKITUs, COPT,
opoAaa, ITaMM.

ITepeuncisiTh OCHOBHBIE ATAIIBI
Pa3BUTHS CEIEKIIMU KaK MpoIiecca

Y HAYKH.

XapakTepu30BaTh COJICPKaHUE
yuenus H. U. BaBuiosa

o LlenTpax mpoucxoxacHus

1 MHOTO00Opa3us KyJIbTYPHBIX
pacTeHuil.

IToka3biBath LIEeHTPBI MPONCXOKICHUS
1 MHOT000pa3us KyJbTyPHBIX
pactenuid u LleHTphI ToMecTUKanuu
JIOMAIIIHUX )KUBOTHBIX HA KapTe
MHPA, CBA3BIBATH UX MECTOIOJIOKEHNE
C OYaraMu BO3HHUKHOBEHUS IPEBHEUIITNX
ABUJIN3ALINN.

CpaBHMBATH COPT, MOPOAY, IITAMM

C BUJAMU-POJNYAMHU.

OO0OO0CHOBBIBATh 3HAYEHHE 3aKOHA
TOMOJIOTUYECKHX PSAJIOB

B HACJICJICTBEHHON M3MEHUYMBOCTHU

H. . BaBuiosa s ceJIeKIIMOHHOUN
paboTHI.

OnuceIBaTh NEPCICKTUBBI
JIOMECTHKAIIUU U CO3JIaHNE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUH, TOPOJT
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTaHNU3MOB

15.2 | Metopl
CEIICKIIMOHHOU
pabotel. CoxpaHeHue,
W3YUYCHHE

1 UCHOJIL30BAaHHUE
T€HETHYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.
HckyccTBeHHBIN OTOOP: MacCOBBIIA

Y UHJAUBUIYAJIBHBIN. DTambl
KOMOMHAIITMOHHOM CEJIEKIIHH.
HcnbiTanve nporu3BoauTeENEH

10 MOTOMCTBY. OTOOP 110 T€HOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHUIIa
ITIOTOMCTBA M OTOOP 1O TEHOTHUITY

¢ noMoipto ananuza JJHK.

M cKyCcCTBEHHBINM MyTareHes3 Kak METOT
CEJIEKIIMOHHOM pabOThI.
PagmanoHHbBIN 1 XUMWYECKHUHI
MYTareHe3 Kak UICTOYHUK MyTalui

Yy KyJIbTYPHBIX (H)OPM OpraHU3MOB.
Hcnonbp30BaHnEe TEHOMHOTO
PEIAKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK a4 nonyuenus
HCXOJIHOTO MaTepualia sl CeJICKIIUU.
[Tosrydyenue noNMUILIONI0B.
BryTtpuBugoBas rubpuanzaimsi.
bau3kopoICTBEHHOE CKPENIUBAHUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeIIMBaHue, WK ayTOPUJIUHT.
I'eTepo3uc 1 €ro MpUYMHBI.
Hcnonb3oBaHue reTepos3uca

PackpsIBaTh cozep:kaHue TEPMUHOB

Y TIOHSITHI: UICKYCCTBEHHBIN 0TOOD,
IIPOU3BOJIUTEIIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIINBAHUE,
WJIA UHOPUJUHT, HEPOJICTBEHHOE
CKpEILMBAHUE, WU ayTOPUIUHT, YNCTas
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHME,
HCKYCCTBEHHbII MyTareHes, (pakTopsbl-
MyTareHsl, MOJUIIIOUIbI, OTAAICHHAS
ruOpuan3alnsi, CCKBEHHPOBaHUE.
XapakTepu30BaTb OCHOBHBIE METO/IbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBI OTOOD

U THOPUIU3AIIHIO.

CpaBHHBaTh MaCCOBBIN UCKYCCTBEHHbIN
0TOOp C MHANBUAYATbHBIM, TOKA3bIBATh
UX 3HAYEHUE IS CEIeKUUN
KYJbTYPHBIX PACTEHUHN U JOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE PUMEPDI
OTJIaJICHHOUW TMOpUIN3AIIMH B CEJIEKIIUH.
OnuceiBats onbIT I, J1. Kapnieuenko

10 IPEOJI0JIEHUIO OEeCTIONUS
MEXBUI0BbIX THOPHUIOB.
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B cenekuun. OtaaneHHas
rubpunuzanus. [Ipeogonenue
OecruToaus MEXBUIOBBIX THOPHIOB.
JlocTrxKeHuUs CeNneKIuy pacTeHUN U
KUBOTHBIX.

CoxpaHeHne U N3y4YEeHHE TEHETUYECKUX
PECYpCOB KYJIbTYPHBIX PACTEHUM U UX
JUKUX pOAUYEN ISl CO3AaHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
JleMoOHCTpaLun

Ilopmpemui: H. U1. BaBuios,

N. B. Muuypum, I'. 1. Kapneuenko,
H. bopunoyr, . K. benses.

Tabauywl u cxemwl: «MeTomb
cenexkuumny, «OtnaneHHas
rubpuauzanus», «MyTtarenes».
JlaGopaTopHnasi padora

«3ydyeHune METO0B CENEKIINU
PaCTECHUIN

IIpakTueckas padora

«ITpuBuBKa pacTeHU».

IKekypcusi «OCHOBHBIE METObI

U IOCTHIKEHHUSI CEeJICKIIUU PACTCHUI

Y )KMBOTHBIX (HA CENIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepmy,
COPTOUCIIBITATENIbHBINA YUACTOK,

PaznuyaTh Ha n300paxkeHusx (cxemax,
TabIuIAax) y OTAEIbHBIX
MIPEeCTAaBUTEIICH KOHKPETHOTO COpTa
1 TIOPOJIbI XO35MCTBEHHO IIEHHBIE
MIPU3HAKHU, HEOOXOIUMBIC UYETIOBEKY.
XapakTepru30BaTh POJIb CEIEKIINN

B 00ECTIICYCHUH TTPOIOBOJIBCTBEHHOM
0€e30I1aCHOCTH YEI0BEYECTBA.
[IpuBOIUTH KOHKPETHBIC IPUMEPHI
JTOCTIKEHUN CEJISKINH KYIbTYPHBIX
PACTeHMM M JIOMAIIIHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO3SIMCTBO,
B JJA0OOPATOPHIO arpOyHUBEPCUTETA
WJIM HAYYHOT'O IIEHTPa)»

HToro yacos 1o teme 4
16 | Tema «BHOTEXHOJIOTHA H CHHTETHYECKAS OMOJIOTHS»

16.1 | BruoTtexHoa0THs KaK 1 OOBEKTHI, UCIIOTIB3yEMBbIE PackpbIBaTh coqiepkaHre TEPMUHOB
HayKa U OTpacib B OMOTEXHOJIOTUH, — KJIETOYHBIE Y TIOHSTHUI: OMOTEXHOJIOTHS,
IIPOU3BOJICTBA Y TKaHEBBIE KYJIbTYpHI, TpaJULMOHHAS OMOTEXHOJIOTHS,

MUKPOOPIraHU3MBI, X XapaKTEPUCTUKA. | MUKPOOUOJOTHICCKUI CHHTE3,
TpanuuroHHass OMOTEXHOJIOTHSL: MUKpPOOHOJIOTUYECKAsI TEXHOJIOTHS.
xJieOoreyeHue, noryueHue [lepeunciiATh HarpaBICHUS
KHCIJIOMOJIOYHBIX POAYKTOB, OMOTEXHOJIOTUH; IEIH U 331a4H,
BUHOIeNIe. MUKPOOUOIOTUUECKUI CTOSIIHUE Mepe] ONOTEXHOIOTHCH.
cuHTe3. OOBEKTHI XapakTepu3oBaTh 0OBEKTHI,
MUKPOOHOJIOTUYECKUX TEXHOJIOTUH. UCIIOJIb3yEeMbI€ B OMOTEXHOIOTUH, —
IIpou3BoacTBO O€JIKa, AMUHOKHKCIIOT KJICTOYHbIC U TKAHEBBIC KYJIbTYPHI,
Y BUTAMHUHOB. MHUKPOOPTaHU3MBI.
JemMoHcTpanun OnuceIBaTh OCHOBHBIC METO/IbI
Tabauyvr u cxemovr: «McnonpzoBanue TPaJIUIIMOHHON OMOTEXHOJIOTHH
MHUKDPOOPraHU3MOB B IIPOMBIIUIEHHOM | U JOCTHIKCHUS MUKPOOHOJIOTHYCCKOM
MIPOU3BOJICTBEY. TEXHOJIOTHH.
JlaGopaTtopnas padora OO60CHOBBIBATH 3HAYCHUE
«M3ydeHne o0bEKTOB OMOTEXHOIOTUH
OMOTEXHOIOTHUI. IUISI CEJIbCKOXO031ICTBEHHOT'O
IIpakTH4yeckas padora MIPOM3BO/ICTBA
«ITomy4deHrne MOJIOYHOKHCIIBIX
IIPOLYKTOBY.
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Ikckypeus «buorexHnomorus —
BaKHEHUIIIAs TPOU3BOAUTEIbHAS CHUJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOICTBO )»

16.2

OcHOBHBIC
HaIpaBJICHUs
CHHTETHUUECCKOMN
OMOJIOTUH

Co3pnanue TeXHOIOT Ui

Y HHCTPYMEHTOB LICJICHAIIPABIEHHOIO
VW3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YECHUS
OPraHUu3MOB U UX KOMIIOHEHTOB,
COAEpKaIMX HE BCTPEHAIOIINECS

B MIPUPO/JIe OMOCUHTETUYECKUE MY TH.
Knerounas nnxxenepusi. Meto bl
KYJIBTYPBI KJIETOK ¥ TKAHEW paCTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruopuan3aLns 1 COMaTHYECKUM
amOpuorenes. Mcnoas3oBanue
rarIouJI0B B CEJIEKIIMUA PACTEHUM.
HckycCTBEHHOE OIIIIOOTBOPEHHUE.
PexkoHCTpyKIMS AMLIEKIIETOK U
KJIOHUPOBAHME KUBOTHBIX. MeTo
TPAHCIUUIAHTALIUU AJIEP KIETOK.
JemoHCcTpanuu

Tabauywl u cxemol: «Knetounas
VHXCHEPUS»

PackprIiBatTh cojiepkaHue TEPMUHOB

Y TIOHSATUM: KJIETOYHAsI UHKEHEPUSI,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJBTYPBI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIOTEHTHOCT,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAIBLHOE
Pa3MHOXXEHUE PACTEHUM, COMaTUUECKas
ruOpUAN3aLINS, TAIUIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U MOJIMKIIOHATIBHBIC
aHTUTEJa, METOJl TPAHCIUIAHTAIIUH SI/IEp,
KJIOHUPOBAHMUE.

XapakTepu30BaTh OCHOBHBIC
HanpaBJICHUS] CAHTETUYECKOM
OMOJIOTHH.

OrnucpIBaTh Ha KOHKPETHBIX IPUMEpPaXx
METO/IbI KJIETOYHOU UHKCHEPUH.
[TpuBOAUTH PUMEPHI UCTIOJIB30BAHUS
MOHOKJIOHAJIBHBIX U IMOJUKIOHAIBHBIX
AHTUTEII B MCIULIMHE.

OneHuBaTh 3HAYCHUE CUHTETUYCCKOM
OMOJIOTHH ISl CETTBCKOT'0 X035HUCTBA

Y MEIUIAHBI
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16.3 | XpomocomHast
Y TeHHAs MH)KEHEePUSI

XpOMOCOMHAasI U T€HHAasA HUHKEHEPHSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. JlocTr:keHUs U IEPCIIEKTUBBI
XPOMOCOMHOW ¥ TEHHOU UHKECHEPHUU.
DKOJOTUYECKUE U STUUECKUE
npo0JieMbl FTEHHON MHXKEHEPUU.
JlemoHCcTpanuu

Tabauywl u cxemol: «I eHHAsS
WHXXCHEPUS»

PackpbIBath cojiepKaHue TEPMUHOB
Y TIOHSATHIA: TeHHAs! MHKEHEPUSI,
PECTPUKIIMOHHBIE YHIOHYKJIEA3bl
(pecTpUKTa3bl), TUIKUE KOHIIHI,
IJIa3MUbL, PECTPUKIIMS,
JUTHPOBaHUE, TpaHchopMarus,
CKPUHHHT, TPAHCTECHHBIC
(reneTnyecku MOAUPUIIMPOBAHHBIC)
OpraHU3MBI.

OnuchIBaTh METO/IBI
PENPOAYKTUBHOTO U TEPAIIEBTUYECKOTO
KJIOHUPOBAHMUS, KJIIETOUHBIE T
€XHOJIOTUU U CIIOCOOBI T€HETUYECKOMN
WH)KEHEPUH.

XapakTepu30oBaTh JOCTUKEHUSI TEHHOU
WH)KEHEPUH.

OueHnBaTh 3KOJIOTUYECKUE

Y 3TUYECKHUE TPOOIIEMbI
KJIOHUPOBAHHUS U CO3JaHUS
TPaAHCTEHHBIX OPTaHU3MOB,
MEePCIIEKTUBBI Pa3BUTHUS
XPOMOCOMHOM Y TEHHOM

WHXEHEPUU

16.4 | MeguuuHCcKHE
OMOTEXHOJIOTUU

MenumnmacKkrue OMOTEXHOJIOTHH.

PackpsiBaTh coniepkanue

TEPMHUHOB U TIOHATUI: METUITMHCKAS
OMOTEXHOJIOTHS, META0OJIOMHBIIN
aHaIN3, TCHOIICHTPUYECKUN aHAITU3,
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IIEPCOHAIN3UPOBAHHAS MEAUIIVHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu30BaTh METObI
MEeTa00JIOMHOTO M T€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [I11P-auarnocTuky; TapreTHyro
TEpaInIo paKka

Htoro yacos o teme 4
PesepBHOoE Bpemst 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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10 KJIACC

teopus Y. JlapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesatenpbHocTh Y. J[apBuHa.
JdemoHcTpauuu

llopmpemuwi: Apucrorens, K. JIunuei,
K. b. Jlamapk, 3. K. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabnuyol u cxemol: «Cructema >KUBOU
npupoasl (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHusm
dbopmupoBaHUs TPUCTIOCOOJICHUIMA

Yy PACTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa nmytemectsus U. Jlapsunay,
«Haxonxu Y. JlapBuna»

HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aeaoB U TEM IIporpaMmHoOe coziepKaHue
/i 4acoB oOy4aromuxcs
y4eOHOro rpemera
1 Tema «3apoxkaeHue u pa3BUTHE YBOJTIONMOHHBIX MIPEACTABICHUI B 0MOJIOTHM»
1.1 | DBomrormoHHaA 1 OBomtorimonHas Teopus Y. /lapBuna. PackpbiBaTh cojiep:kaHe TEPMUHOB

Y TIOHSATHUM: KpEealluOHU3M, BU/I,
CUCTeMaTHKa, OMHApHAs HOMEHKJIIATypa,
HCKYCCTBEHHAs CUCTEMA
KJ1accu(puKaluy OpraHu3MoB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMIe1okia, Jlykpenus
Kapa, /1. Pes na pa3Butue :KuBOu
MPUPOIBI.

OuenuBath Bkiaa K. JIunnes

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3IJISbI HA BUTT

u 3Bojironmio K. JInnanes, XK. b.
Jlamapka u Y. /lapBuna.

Kputnuecku oneHnBaTh
KpPEAIlMOHUCTCKUE B3IJISIAbI HA )KUBYIO
MIPUPOY.

IlepeuncniaTh KyJIbTYPHO-UCTOPUUECKUE
1 €CTECTBEHHO-HAYUYHbIE MPEANOCHUIKA
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MOSIBJICHUS SBOJIOLIUOHHOMN TeOpUun

Y. /lapBuna.

OnuceIBaTh pOJib UICTOPHUUECKOTO
METO/1a.

W3naraThk CynIHOCTb 3BOJIOIIMOHHOMN
teopun Y. [lapBuHa.

Ha3ssiBaTh 0cHOBHBIE (paKThl OHOTrpapuu
Y. JlapBrHa 1 3TaIbl CO3AaHUS] UM

ABOJIIOLIMOHHOW TEOPUU
1.2 | JIBmxy1iue Crisl 2 JIBMOKyIIIHE CHJIBI DBOJIOIMU BUIOB PackpriBaTh copepkaHue TEPMUHOB

HBOJTIOIINU BHUJIOB no Y. JlapBuny (BbICOKas Y TIOHATUI: HACJIEICTBEHHOCTb,

no Y. [lapuny WHTECHCUBHOCTD Pa3MHOKCHHSI U3MEHYUBOCTb, UCKYCCTBEHHBII 0TOOD,
OpraHu3MOB, HACJEACTBEHHAs 0opr0a 3a CyIiecTBOBaHHE,
W3MEHYHBOCTh, O0pHOa €CTECTBEHHBIN 0TOOP.
3a CyIIeCTBOBAaHNE, ECTECTBECHHBIN W3narath CylHOCTh yUEHUS
U UCKYCCTBEHHBIN 0TOOD). Y. JlapBunHa 00 HCKyCCTBEHHOM OTOOPE.
JdemoHcTpauuu XapakTepu30BaTh JBUKYIIUE CUIIbI
Ilopmpem: Y. JlapBuH. HBOJIIOLIMM BUIOB 110 JlapBuHY.
Tabnuywvl u cxemol.: «Dopmbl 60pHOBI [TpuMeHsITh 3HaHUS O IBUKYIIUX CHIIAX
3a cyuiecTBoBaHuey, «llopoabl ABOJIIOLIUM BUIOB 110 /[apBuHY
roiry6ein», « MHorooOpasue TU1s1 OOBSCHEHUSI MHOTOOOpa3us BUJIOB,
KyJBTYPHBIX (DOPM KaIyCThI», MOPOJT TOMAIITHUX KUBOTHBIX 1 COPTOB
«IToponp!l TOMAINTHUX YKUBOTHBIXY, KyJIbTYPHBIX PaCTCHUN
«Cxema 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIIEHUS IBUXKYIIIUX CHJT
ABOJTIOLIMID)
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1.3 | ®opmuposanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpbIBaTh coqiepkaHre TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y TIOHSATHN: TAPBUHU3M, MyTallUU,
TEOPHUH IBOJIFOLIMH Teopust 3BotoIH. CoBpeMeHHas MyTaIMOHHBIN ITPOLIECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBACHATH NPUUMHBI KPU3HCA
3HaueHue IBOJIOLMOHHON TeoOpUn JapBUHU3MA.
B (D OPMUPOBAHUH €CTECTBEHHO- O60CHOBBIBaTh 3aKOHOMEPHOCTh
HAy4YHOU KapTUHBI MHPA. TpaHchopmMalu 1apBUHA3MA
JleMoHCTpauMu B CHHTETHUYECKYIO TEOPUIO IBOJTIOIIUU
Ilopmpemui: C. C. UeTBEpHUKOB, (CTD).
M. U. llImansraysen, [. Xonaein, N3narate ocHOBHBIE nosioxkenust CTD.
H. K. benses. OuenuBatsh Brian I'. Jle @pusa,
Tabauyer u cxemol: «OCHOBHBIE C. C. YetBepukosa,
IIOJIOYKEHMSI CHHTETUYECKOM TEOPUU N. W. lImaneraysena, /1. K. bensiesa
SBOIIOLIAMD) B (hopmupoanue CTD.
OuenuBatb 3HaueHue CTO
B (DOPMHUPOBAHUH COBPEMECHHOM
€CTECTBEHHO-HAYYHOUN KAPTUHBI MUPA
Nroro yacos no teme 4
2 | Tema « MUKpPOIBOJIIOIUS U €€ Pe3yJbTaTbD)

2.1 | Dransl 3 [Tonynauus kak 3neMeHTapHas PackpbIBaTh cofiep>kaHre TEPMUHOB
HBOJIFOLIMOHHOTO eauHuLa 3BoJironr. CoBpeMEeHHbIE Y TIOHSITHIT: MUKPO3BOJIIOLIMS,
nporecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO’BOJIIOIUS, MyTallMH, IOy JISLIHS,
MHUKPO3BOJIOLHS pPa3HO00pa3usi U CTPYKTYPbI KOMOHMHAIIUY T€HOB, TeHO(POH,

Y MaKpOABOJIIOIIHSI. nonysauuid. U3smenenue renodouga AJIEMEHTapHOE SBOTIOLMOHHOE SIBJICHUE.
[Tonynsiums — NOMYJISIUY KaK 3JIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIIOIUIO KaK
AJIEMEHTapHasl ABOJIFOLIMOHHOE ABJICHHE. 3aKOH ATaM MOSBJICHUSI IPUCTIOCOOIECHUI
€MHMIIA IBOJIFOLIUU TeHeTUYEeCKOTo paBHOBecus Jl. Xapau, | ¥ BUI000pa30BaHUS.
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B. Baita6epra.

JemMoHcTpanun

Tabauywl u cxemwvr: «MyTaumoHHas
U3MEHYUBOCTHY, «llonmysiiimonHas
CTPYKTypa BUJa», «Cxema IpOosIBICHUS
3akoHa Xapau—BaitnGepray.
JlaGopaTopHasi padora

«BpIsIBIEHNE U3MEHUUBOCTH Y 0CO0OEi
OJIHOTO BHJIa»

XapakTepu30BaTh NOIMYJISIUIO KaK
AJIIEMEHTAPHYO €IMHUILY SBOJIIOLUU.
[lepeuncnaTh NpU3HAKU UACATBHON
HOIYJISIUU U OOBSICHATh YCIOBHUS
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEIOIIHECS 3HAHUS

1151 OOBACHEHHSI TPUYUH U3MEHYUBOCTHU
y oco0ei 0JJHOTO BHUIa

2.2 | DneMeHTapHbIC 3 DneMeHTapHbIe PaKToOpbl (ABUKYILINE PackpeiBaTh conepkaHne TEPMUHOB
(baKkTOPBI BOJIOLINH CHUJIBI) IBOJIIOIIMH. MyTarimoHHBIN Y TIOHSITUW: MYTallMOHHBIN TTPOIIECC,
npouecc. KomOnHatuBHas KOMOMHATUBHASI ©K3MEHYUBOCT,
M3MEHYMBOCTD. [Ipeiid renos — MOMYJIILMOHHBIE BOJIHBI, Ipeii( TeHOoB,
ClIy4yaliHble HEHAIPAaBJICHHbIE MUTPALIH, U30JISIIUA, TeorpapudecKkas
W3MEHEHHUS YacTOT aJuleen (mpocTpaHCTBEHHAs) U3OJISIIHS,
B nomyJisiusix. IHQexT ocHOBaTENS. ounosiornyeckast (penpoayKTUBHas)
Murpanuu. U305siiust nomyasiuin: u3ossiys, dpdpext ocnoBatens, 3pdexT
reorpaduueckas (IpOCTPAHCTBEHHAs), | OYTBUIOYHOTO FOPJIBIIIKA.
Oounonoruyeckast (penpoyKTUBHASA). XapaxkTepu3oBaTh AJIEMEHTAPHBIE
JdemoHcTpanuu (baKTOPBI (IBHKYIITUE CUITBI) SBOJIOIUH.
llopmpemuwi: C. C. UeTBEpUKOB, OuenuBatsh Bkian C. C. UerBepukona,
3. Maiip. 3. Maiipa B pa3BUTHE 3BOJIFOIIMIOHHOIO
Tabauyvl u cxemol: «[IBUKYIINE CUIBL | yYEHHMS.
ABOJTIOLUNY, « DKOJIOTHUECKast OOBSACHSITH IPUYUHBI HEHAPABICHHOTO
U30JISI0US TOMYJISIUNAN CEBAaHCKOM JEUCTBUS AJIEMEHTAPHBIX
popenm», «I'eorpapuueckas M30IALUSA | SBOJIOLUOHHBIX (PAKTOPOB.
JUCTBEHHUILIBI CHOMPCKOM [IpumeHsTh UMEIoIIUecs 3HAHUS
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Y JTUCTBEHHUIBI 1AYPCKOI,
«llonmynsALMOHHBIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB U KEPTB»

O JBWKYIIMX CHJIAX 3BOJIIOLIUU
111 OOBSICHEHUS IPUYMH Pa3HOOOpa3us
reHo(oH/1a MOMyJISIHI OAHOTO BUA

2.3 | EcrecTBeHHbBIN 2 EcTecTBenHsIit 0TOOp — PackpsiBaTh conepxkaHre TEPMUHOB
oTOop — HaIPaBJISIOMUN (PaKTOp IBOJIOIHH. Y TIOHSATHI: €CTECTBEHHBIN 0TOOD,
HaIPaBJIS IO DopMBbI €CTECTBEHHOTO 0TOOpA: JABUKYIIANA 0TOOP, CTAOUITU3UPYIOLTUI
(bakTop HBOIOIUU JBIKYIIUNA, CTAOUITU3UPYIOIIHH, 0TOO0p, pa3phiBarouil 0TOOP, MOJIOBOM

pa3phIBarONIUi (IU3PYIITUBHBIN). otoop.
[Tonoroit oT60p. Bo3HukHOBEHME XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
¥ 3BOJTIOIUS COLIMAIBHOTO MTOBEICHUS KaK JBMXKYIIYIO U HAMPABJISIIOILY IO CUITY
YKUBOTHBIX. ABOJIIOLIHMH, €T0 (DOPMBI.
JdemMoHcTpanun Pa3znmuuate (opMbl €CTECTBEHHOTO
Tabnauywvt u cxemvt: «Cxema qeHCTBUS 0TOOpa B MOMYJIAIUSIX, PUBOIUTH
€CTECTBEHHOTO 0TOOpay, «DopMbI MIPUMEPHI IEUCTBUS B OMYJISIIIUSX
OOpBOBI 3a CYIIIECTBOBAHUEY, dbopm ecTecTBEHHOTO 0TOOpA.
«HIyCcTpUaNbHBINA METAHU3MY, OOBSACHSTH NPEANOCHUIKN
«KuBBI€e HCKOITaEMBIC) IUISL IEUCTBUSI IBMKYLLIEH
U crabunusupyromieit popm
€CTEeCTBEHHOTO 0TOOpA.
CpaBHuBath (HOPMBI €CTECTBEHHOTO
oTOO0pa, enaTh BHIBOJBI HA OCHOBE
CpaBHEHHUSI.
[IpuMeHsTh UMEIOIIUECS 3HAHUS
0 €CTECTBEHHOM OTOOpE
TU1s1 OOBSICHEHUS IPOISCCOB,
MPOUCXOJIAIINX B MOMYJISIUAX BUIOB
OpraHu3MOB
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2.4 | TIpucmnocoOIeHHOCTh
OpraHU3MOB KaK
pe3yJsbTar
MHKPO3BOJIIOLIUH

[Ipucnoco61eHHOCTh OPraHU3MOB KakK
pe3yabTaT MUKPOIBOJIIOLIMH.
Bo3nukHOBeHME Mprcioco0eHn

y Opranu3mMoB. ApoMop¢h03bl

u uauoaaantauuu. [Ipumepsl
MIPUCTIOCOOJICHHUH Y OpTaHU3MOB:
Moposornueckue, (pU3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH
OpPraHHU3MOB.

JdemoHcTpauuu

Tabauysl u cxemol:
«IToKkpOBHTENBCTBEHHASI OKpacKa
KUBOTHBIX», «[Ipemympexnaromas
OKpacka »UBOTHBIX»,
«DuU3NoIOrNYECcKUe alanTaumny,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTbY.
OobopynoBanme: repOapun pacTCHHUII;
KOJUIEKIIUY HACEKOMBIX; Uydelia NTHUL] 1
3BEpEeU C IPUMEPAMU PA3IIUYHBIX
PUCTIOCOOTICHHI.

Jlaboparopnasi padora
«IIpucnocobyeHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCTHY.
JlabopaTtopHnas padora

«M3yuenne apoMoppo30B 1

PackppiBath comepikanme TepMUHA
MPUCTIOCOOJICHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UOA AT TAIIHS.

[IpuBOAUTH KOHKPETHBIE TPUMEPDI
MIPUCIIOCOOJICHUI OPraHU3MOB
(Mopdonorudeckue, GprU3n0IOTHICCKHE,
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUH Y OPTraHU3MOB.
[IpuBoaMTH IpUMEPHI apOMOP(HO30B

Y UAMO0AJanTalul y paCTEHUN

Y KUBOTHBIX.

OOBICHATH pOJIb apOMOP(O30B

B OCBOCHUU OPTaHU3MaMH HOBBIX CPe/T
oOuTaHusl.

OOBIICHATH POJIb UTMOATATITAIIHI

B [IPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM yCJIOBUSIM CPE/IbI.
JIOoKa3pIBaTh OTHOCUTEIILHBIA XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTH
MIPUMEPHI OTHOCUTEIIBHOCTH a 1Al Tallni.
PackpbpiBaTh 3HAaUCHHE IBIKYIITUX CHJT
HBOJTIOIUHU B (DOPMHUPOBAHHUH
MIPUCTIOCOOICHU I
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WIMOAIANTAlNN Y pACTCHUI
U JKUBOTHBIX)

2.5 | Bug, ero kpurepuu 2 Bun, ero kputepun U CTpyKTypa. PackppiBaTh cosiepskaHe TEPMHUHOB

U CTPYKTypa JleMoHCcTpauuu Y TIOHSTHUI: BUJ, KPUTCPUH BHJIA,
Tabnuywvl u cxemol: «Kpurepuu BUIa», | noamMop(usM, BUIbI-IBOMHUKY, apeal,
«Bunpl-nBoiHUKNY, «CTPYKTYpa BUAA | SKOJOTMUYECKAs HHIIA, Oy JISAIHS,

B IIPUPOJICH. BHJIOBOM KapUOTHUIT, KOCMOTIOJIUTHI,
OO6opynoBanme: repbapuu pacTeHUM; | 3HIEMUKH, [IOBUIbI, SKOTHUIIBI.
KOJUIEKIIMYA HACEKOMBIX; 4ydYelia NTULl | XapaKTepu30BaTh KPUTECPHUH BHIA

U 3Bepeil pa3HbIX BUJIOB. (Mopdonoruyeckuii, TeHETUYECKH,
JlaGopaTopHasi padora OMOXUMHUYECKUM, reorpauiecKkuii,
«CpaBHEeHUE BUJIOB HKOJIOTUYECKUN, OMOXUMUYECKUI).
110 MOP(}OJOTUUECKOMY KPUTEPHIO» OOBSACHITH HEOOXOIUMOCTH

WCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB 151 ONIPEAEIICHUS BUTOBOI
MPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHUBHIOBBIC TPYIITTUPOBKH.
OOBICHATH TPUYUHBI

CYIIIECTBOBAHUS MOHO-

Y TIOJIMTUITUYECKUX BHUJIOB.
CpaBHMBATH BUJIbI

110 MOP(OJIOTUYECKOMY

KPUTEPHUIO

2.6 | BugoobpazoBanue 2 BunoobpaszoBanue kak pe3ynbrar PackpbiBath coiep:kaHlEe TEPMUHOB
KaK pe3yibTar MUKPOIBOTFOIH. V3051s111s1 — Y TIOHSITUI: BUIOOOpa30BaHHE,
MUKPO3BOJIOIUH. KITFOUYeBOU (PaKkTOp BUAOOOPA30OBAHUS. | U3OJISIUS, KODBOJIFOITHSI.
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CBs13b
MHUKPO3BOJIFOITUN
U SIIUIEMUAOIOTUHA

[Tytn 1 cioco6b! BUA00Opa30BaHUS:
ajutonaTpudeckoe (reorpadudeckoe),
CUMITIATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuan3anms). JmureasHocTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanu3mbl HOpMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pa3Husl.
Ponsb sBosonionHOM 6HoI0THH

B pa3pabOTKe HAYUYHBIX METOJ0B
COXpaHEeHUs1 OMopazHO0Opa3usi.
MUKpOIBOTIOIUS U KOIBOJIIOIIHS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
dbopMHpOBaHUs yCTOWYHUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

JemMoHcTpanumn

Tabnuywl u cxemot.: «CrocoObl
BU1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHUE TPEX BHUIOB
JaHABIIICH, « IKOJTOTHIECKOE
BUI000pa30BaHNE BUIOB CUHUIDY,
«ITomunmon el pacrenuiny, «Kamyctao-
peIeUYHBIN THOPUITY.
Oo6opynoBanme: repOapuu pacTeHUM
OJIM3KUX BUIIOB, 00Pa30BaBIINXCS
pPa3IMYHBIMU CIOCOOAMHU

XapakTepu3oBaTh BUA000pa30BaHUE
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBICHATD POIb U3OJSIUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh Pa3IMUHbIE CIIOCOObI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
BHJIOB, 00PA30BaBIINXCS PA3TUYHBIMU
crioco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BUJI000pa30BaHUS 1151 OOBSICHEHUS
MPUYUH MHOT000pa3us BUJIOB.
OOBICHATH BOSHUKHOBEHHUE
YCTOMYHUBOCTHU MATOTEHOB

K aHTUOMOTUKAM
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HToro gyacoB 1o teme

14
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3 | Tema «MaKkpo3BOJIIOLHS U €€ Pe3yJIbTAThD»

MCTO/IbI U3YUCHUA
9BOJIFOIINHA

u3ydeHus sBotonnu. CpaBHEHNE
¢opel U payHbI MATEPUKOB

1 0cTpoBOB. bruoreorpaguueckue
oOnactu 3emnu. Bunpl-asHaemMuku
U PEIIUKTBHI.

3.1 | MakposBoTrorusI. 1 MeToabl n3y4eHHsI MaKpPOIBOJIIOLUH. PackpeIiBaTh coziepxaHne TEPMUHOB
[TaneonTomoruyeckue [TaneoHTONIOTMYECKHE METOBI Y TIOHATUH: MaKPOIBOIIOLIHS
METO/Ibl U3YUCHUS uzydeHus sBomonuu. [lepexonnbie (puntorenes), nepexoiHbie GOPMBI,
ABOJIIOLIMH (GopMbI U PUITOTEHETUUECKUE PSIIBI (duoreHeTUYECKUE PAJIBL,

OpraHU3MOB. MAJIEOHTOJIOT U
JdemoHcTpauuu XapakTepu30BaTh MAaKPOIBOIIOLUIO KaK
Tabnuywl u cxemol: HaJIBUIOBYIO ABOJIIOLINIO 00pa30BaHUs
«DuIoreHeTUYECKUi psif JIOLIan, KPYMHBIX TAKCOHOMHYECKUX €TUHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBACHATH 3HaUEHUE
siepb», «Crerouedatbhy, MAJICOHTOJIOTUYECKUX UCCIEOBAHUI
«Punno¢pute», «CeMeHHbIE 11 TIOJTy4€HUs (DAaKTOB HBOJIIOLIUU
HarOpPOTHUKN. OpPraHHU3MOB.
O0opynoBaHme: KOJUIEKIINH, [IpuBOANTH IPUMEPHI OPTaHU3MOB,
repbapuu, MyJISKU UCKOTTAEMBIX OTHOCSIIIUXCS K TIEPEXOTHBIM
OCTaTKOB OPraHU3MOB dhopmawm.
Ha3spiBaTh rpynimbi Opranu3MoB,
1151 KOTOPBIX BOCCTAHOBJICHbI
(bUITOTeHEeTUYECKUE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO’BOJIIOIIUU U MUKPOIBOJIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduyeckue MeToabI PackpeiBaTh cojiep:kaHue TEPMUHOB

U MOHATUI: Ororeorpadus, SHIEMUKH,
PEJIUKTBHI.

OO0O0CHOBBIBATH 3HAYCHUE
ouoreorpaduu i1 U3y4eHUs
HBOJIIOI[MU OPTaHU3MOB.
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JemMoHcTpanun

Tabauywl u cxemol:
«buoreorpaduueckre 30HbI 3eMITNY,
«Jlpeti KOHTUHEHTOBY, «PEeTUKTHIY.
Oo6opynoBanme: repdapun; KOJJICKIIUU
HACEKOMBIX

[lepeuncnsats Guoreorpaduueckue
o0nacTu 3eMiu U OOBSACHATHh TPUYHUHBI
UX BBIJICIICHUSI.

CpaBHuBath Quiopy 1 GpayHy MaTEpUKOB
¥ OCTPOBOB, PaCTEHUS U JKUBOTHBIX
pa3HbIX OmoreorpaduuecKux o0JacTe.
[TpuBOIUTH IPUMEPHI PEITUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HJIEMHUKOB.
OOBACHATD NPUYUHBI COXPAHEHMUSI
BU/JIOB YHJIEMUKOB U «OKUBBIX
HCKOTIAaEMBIX»

3.3 | DMOpHOIOrHYECKHUE 2 DOMOpPHOJIOTHYECKHUE ¥ CPAaBHUTEILHO- | PacKphIBaTh cofep:kaHne TEPMUHOB
Y CPaBHHUTEJBHO- MOP(}OJIOTHYECKHE METOABI U3YUCHUS | U TIOHSITHIL: SMOpHoiorHsi, Mophoaorus,
Mopdooruaeckue HBOJTIONMH. [ CHETHYECKHE MEXaHU3MbI | TOMOJIOTUYHBIC U aHAIOTHYHBIE OPTaHbl,
METO/Ibl U3YUCHUS ABOJIIOIIMU OHTOTEHE3a U TTOSIBJICHUS PYJIMMEHTHI, aTaBU3MbI, OMOXUMUYECKAS
IBOJIFOIIH ABOJTFOITMOHHBIX HOBIIIECTB. TOMOJIOTHSL.
["'omoornyHBIC ¥ aHATOTUYIHBIC XapakTepru3oBaTh YMOPHUOIOTHIECCKHE,
oprassl. PyuMeHTapHbIC OpraHbl CPaBHHUTEIHLHO-MOP(OJIOTUUECKHE,
¥ aTaBU3MbI. MOJIEKYJISIpHO- MOJIEKYIIPHO-TEHETUIECKHE,
TCHETHYECKUE, ONOXUMUYECKHC OMOXUMUYECKHE, MATEMAaTHUCCKHE
¥ MaTEMaTUYECKUE METOIbI METO/Ibl U3YUCHUS IBOJIIOIUH.
U3YYCHUS IBOTIONUHN. [ OMOJIOTHYHBIC OOBICHATH 3HAUCHNE YMOPHUOJIOTHH,
reHbl. COBpEMEHHBIE METO b CpPaBHUTEIHHOU MOP(OIJIOTHH,
MOCTPOCHUS (PUITOTEHETHYECKHUX MOJICKYJISPHOM T€HETHKN, ONOXUMHUH,
JIEPEBHEB. OnonHGOPMATUKH I U3yUCHUS
XPpOMOCOMHBIE MyTaIllX U 3BOJIOITUS HBOJTIOIIUU OPTaHU3MOB.
TE€HOMOB. Ouenusats Bkiaa A. O. KoBasieBckoro
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JemMoHcTpanun

llopmpemuwi: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,
9. I'ekkens.

Tabnuywl u cxemot: «HagaapHbIe
CTaIuy SMOPUOHAIILHOTO Pa3BUTHUS
MIO3BOHOYHBIX )KUBOTHBIX),
«I"OMOJOTUYHBIE Y AaHAJIOTUYHBIE
Opra"b, «PyIuMEHTBI», « ATaBU3MBDY,
«XpoMOCOMHBIE HA0OOPHI YETOBEKA
Y IIMMITaH3e».

O0opynoBaHme: KOJUICKIINH,
repOapuu, MyJIs>KA TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

B Pa3BUTHE IBOJIIOLMOHHOTO YUECHUS.
OnuchIBaTh FTEHETUYECKUE MEXAHU3MBbI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH MPUMEPHI AaTABU3MOB U
PYIMMEHTAPHBIX OPTAHOB Y PA3JIMYHBIX
OpPraHU3MOB U OOBSICHITH IPUUUHBI KX
MTOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIII.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOW TOMOJIOTHH.

OueHuBath 3HaU€HUE OMOMH(OPMATUKH
JUTS U3YYEHUS 3aKOHOMEPHOCTEN
HBOJIFOLIMU

3.4 | O6muue 2 OO6mIre 3aKOHOMEPHOCTH (TIpaBHIIA) PackpeiBaTh conep:kaHue TEPMUHOB
3aKOHOMEPHOCTH sBoonIK. HeoOpaTUMOCTh SBOMTIONMH. | ¥ IOHSATHIA: CMEeHa (DYHKITHI OPTaHOB,
HBOJIIOLIMH AnanTuBHas paguarus. HEOOPaTUMOCTh HBOJIIOLIUH, aJalITUBHAS

HepaBHOMEpPHOCTH TEMITIOB BOJIIOLIMU. | paauaIisl, HEPAaBHOMEPHOCTh TEMIIOB
JleMOHCTpauum HBOJIIOLINHU, YEPEAOBAHNE TJIABHBIX
Tabauywl u cxemol: «I'naBHbIC HaIpPaBJICHUUN IBOJIOLUU.
HampaBJIECHUS IBOJIOLUNY, «O01IHe AHanM3upoBaTh MPUUUHBI
3aKOHOMEPHOCTH 3BOJIIOLIHI) yepe0BaHUsA ITTaBHBIX HAPaBICHUI
HBOJIIOIUH.
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[IpuBOAUTH IPUMEPEI

MPOUCXO0KJIEHNS OPTAaHU3MOB

OT HECIIEIUAIIM3UPOBAHHBIX IIPEAKOB U
UX MIPOTPECCUPYIOLIEH CIEIMATIN3ALNN.
OOBICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIFOLIUH.

[IpuBOINTH IPUMEPHI AAAITUBHOU
paauanuu y OpraHu3MoOB.

OOBICHATH IPUYKUHBI HEOOPATUMOCTH
ABOJIIOLIMH

Hroro yacos 1o teme 6
4 | Tema «IlpoucxoxaeHue u pa3BUTHE KU3HU HA 3emJie»
4.1 | I'umote3sl 2 Hayunbie runoressl IponuCX0XKACHUS PackpsIBaTh coziepkaHue TEPMUHOB

BO3HUKHOBEHUS KU3HU KU3HU Ha 3emiie. AOMoreHes Y IOHSITHUI: KPEAIMOHU3M, BUTAIIU3M,

Ha 3emiie u nnancnepmus. JlonayuHeie naHcrnepmusi, abUOTeHE3.
MPEJICTABICHUS O 3apOXKICHUM KU3HU | M31maraTte Hay4HbIE TUTIOTE3bI U TEOPUU
(xpearonusm). ['unoresa MIPOUCXOKICHUS )KU3HHU Ha 3eMIIe.
MTOCTOSTHHOTO caMo3apokaeHust )ku3Hu | Ouenusats Bk @. Penuy,
u ee onpoBepkerue onbitamu O. Penu, | JI. Cnannannanu, JI. [Tacrepa
JI. Cnannanuanw, JI. ITactepa. B (hpopMHpOBaHUE HAYYHBIX B3IJISIIOB
[Ipoucxoxaenue ;Kku3Hu Ha MPOUCXOXKJICHHUE )KU3HU Ha 3eMJIe.
¥ aCTPOOHMOJIOTHS. ITepeuncnsiTh CTaUK Pa3BUTHS KUZHU
JdemoHcTpanuu Ha 3emiie, COTJIaCHO TEOpUH OHMOM033a
Ilopmpemuwi: ®©. Penu,
JI. Cnnasumannanu, JI. Tacrep.
Tabauywl u cxemor: «Cxema ombITa
®. Pean», «Cxema onbita JI. [Tactepa
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I10 U3YUYCHUIO CaAMO3apOXKIACHUA
ZKHU3HID)

4.2 | OCHOBHBIE STAITBI 2 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU PackpbIBaTh cosiep>kaHle TEPMUHOB
HEOPraHUYeCKOn sBostonnu. [lnanerapuas Y MTOHSATUI: T€0JIOTMYECKas 3BOJIOLNS,
HBOJIIOLIUU (reosioruyeckast) IBOJIIOLIHS. XMMHUYECKast YBOJIIONHNsA, A0MOT€HHBIH

XUMHYecKas dBOJIOLMA. AGUOreHHbI | CHHTE3, IEpBUYHAS aTMOcdepa,
CHUHTE3 OPraHUYECKUX BELIECTB KOallepBaTHBIEC KaIlIu, puOO3UMBI,
u3 Heopranndeckux. OmpiT C. Munnepa | IpoOHOHTEI.
u I'. FOpu. O6pa3oBanue noaumMepon XapakTepu3oBaTh OCHOBHBIEC ATAIIbI
3 MoHoMmepoB. KoanepBatHas XUMHUYECKOU 3BOJIIOIUU.
runoreza A.W. OnapuHa, runoresa Ha3zpiBaTh XMMHUUYECKHI COCTaB
nepBuyHoro OymnsoHa /1. Xongeiina, NEepBUYHON aTMOCc(epbl 3eMIIH.
reHetuyeckas runoresa I'. Memnnepa. OuenuBath Bkaan C. Muiepa,
Pu6ozumei (T. Yek) u runotesa I'. YOpu, T. Yeka, Y. 'unbepta
«mupa PHK» V. T'un6epra. B (hopMupOBaHNE HAYYHBIX B3TJISI0B
dopMupoBaHue MEMOpPaH U Ha IPOUCXOKACHUE )KU3HU Ha 3eMIIe.
BO3HUKHOBEHWE MPOTOKJIETKH. OnuceiBaTh yCJIOBUS, HEOOXOIUMBIEC
JemMoHcTpanun 715t aDMOTEHHOTO CUHTE3a
Ilopmpemui: C. Munnep, I'. FOpu, OPraHUYECKUX COCAUHECHUMU.
A. W. Onapun, [I. Xonaeiin, [TpuBOIUTE TTPUMEPHI MOJIEKY I,
I'. Memnep. Y KOTOPBIX BOZHUKIIU IIPOLIECCHI
Tabauysl u cxemwvr: «Cxema onbITa T€HETUYECKOTO KOITUPOBAHUS
C. Munepa, I'. FOpu», «Otansl U (hepMEHTATUBHASI AKTUBHOCTb.
HEOPTaHUYECKON IBOITIOLINI). OO00CHOBBIBATH HEBO3MOKHOCTh
Bupryanbnas 1adbopaTopHasi pabora | IOBTOPHOTO BO3HUKHOBEHHUS KU3HU
«MopenupoBanue onbIToB Mumiiepa— | Ha 3emiie
HOpu o n3ydennro abMOreHHOTo
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CHUHTE3a OPTaHUYECKUX COCTUHEHUN
B TIEPBUYHON aTMochepe»

4.3 | Ucropus 3emiu u 1 Uctopusa 3emin 1 METOIbI €€ PackpriBaTh cojiepKaHue TEPMUHOB
METO/IbI €€ U3yUECHUS u3yueHus. Mickonaemple OpPraHM4eCcKrue | U OHATUI: T€0XPOHOJIOTUS
octatku. ['€0XpOHOJIOTHS U €€ METOMIbI. | (OTHOCHUTEIIbHAsL, a0COJIIOTHAS),
OTHOCHUTENbHAS U A0COTIOTHAs OKaMEHEJIOCTH, METO/IbI
F€OXPOHOJIOT . [ ' €OXpOHOIOTHYECKAs | T€OXPOHOJIOTUH, TEOXPOHOJIOTNYECKast
[IKaJa: 30HBI, 3Pbl, IEPUOBL, STIOXH. 1IKaja: 30HbI, Pbl, IEPUOJIbI, STIOXHU.
JdemoHcTpauuu XapakTepu30BaTh METObI U3YUYCHUS
Tabauywl u cxemol: HMCTOPUH 3EMIIU.
«I"€0XpOHOJIOTUYECKAs KA. ITepeuncnsaTe pa3aemns
OobopynoBanme: KOJJIEKIIUU F€OXPOHOJIOTHYECKOMN IIKAJIBL.
OKAMEHEJIOCTEN, TTOJIE3HBIX OueHnBaTh 3HAYEHHUE UCKOMTAEMBbIX
VICKOIIA€MbIX; MYJISKM OPTaHUYECKUX OCTAaTKOB JIJIsl U3y4YEHUS UCTOPUU
OCTaTKOB OPraHW3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlabopaTropnasi padora OOBICHATH XapaKTep pacupeecHus
«M3ydyeHue u OnrcaHrne NCKOIaeMbIX HCKOIIA€MbIX OCTAaTKOB B 3€MHOM KOPE.
OCTaTKOB JIPEBHUX OPTraHU3MOB» CpaBHUBATH METO/IbI a0COIFOTHOM
Y OTHOCUTEIIbHOM T€OXPOHOJIOTUU
4.4 | HayanbHbI€ STaIIbI 1 HauanbHble 3Tansl opranndeckon PackpsiBaTh coziepkaHuE TEPMUHOB U
OpraHUYECKON sBoJironnd. [losgBieHne u 3BOTIOLMS MOHSITUI: «IIOCTIEAHUNA YHUBEPCATbHBIN
ABOJIIOLIUU NEPBbIX KJIETOK. DBOIIOLHS 001Ut IPEeI0K», OTHOKIIETOUHbIE
MeTabonm3ma. BO3HUKHOBEHHE MEPBBIX | OPTraHU3MBbI, TPOKAPHUOTHI, DYKAPUOTHI,
skocucteM. CoBpeMeHHbIE MUKPOOHBIE | CUMOHMOT€HE3.
OMOTUIEHKH KaK aHaJIOT TIEPBBIX XapakTepu30BaTh HAYaJIbHbBIC HTAIIbI
Ha 3emie cooOmecTB. CTpOMATOIMUTEL. | OPraHUYECKOM IBOJIIOIUH.
IIpoxaprOThI ¥ 3yKapHOTBHI.
OOII COO MAOY COLI Ne 18 113




[Ipoucxoxienne 3ykapuot
(cumOuorenes). DBONMIOLUOHHOE
IPOUCXOXK]ICHUE BUPYCOB.
JdeMoucTpauuu

Tabauywl u cxemwvi: «HadaabHBIC dTAIIBI
OpraHuyecKoil BoIOIUNY, «CxeMa
00pa3oBaHUsI BYKAPUOT IMyTEM
cuMmOuorenesa», « CTpoeHHUE BUPYCa»

[IpuBoauTH MpUMEPHI apoMop(HO30B
MIEPBBIX OJHOKJIETOUYHBIX OPTAHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIOKEHUS U JIOKA3aTENbCTBA TUIIOTE3bI
CUMOMOreHe3a.

Jloka3bIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHAPUN U TUIACTH]I, UX
MIPOUCXOKIECHHUE OT IPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOJIBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
dhopmupoBaHus sipa IS JadlbHEUIIEero
Pa3BUTHUS KU3HU Ha 3eMIJI€.
XapakTepu30BaTh TUIOTE3bI
MPOUCXOK/ICHUS BUPYCOB

4.5 | DBOIIONUS SYKAPHOT 1 [Tporcxoxk1eHne MHOTOKJIETOYHBIX PackpsIBaTh cojiep:KaHUE TEPMUHOB
OpraHu3mMoB. Bo3HMKHOBEHME Y OHSITUI: MPOKAPUOTHI, SYKAPHUOTHI,
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX MHOT'OKJIETOYHOCTb, CIIEIUAIN3ALIN
OpPraHu3MOB. KJIETOK, BUPYCBI.
JdemoHcTpauuu XapakTepu30BaTh IPOUCXOXKICHUE
Ilopmpem: N. 1. MeuHHKOB. MHOTOKJIETOYHBIX OPTaHU3MOB.
Tabauywl u cxemwvi: «Hauanpabie aTanbel | CpaBHUBATH OCOOCHHOCTH
OpraHuyecKoil 3BoMIOUNY, «CHUcTemMa | YKapUOTHYECKUX U TPOKAPUOTHUECKUX
YKUBOU IIPUPOIBI» OPraHu3MOB.
HaspiBath 0cHOBHBIE apoMOP(O3bI
AYKApUOT U OLICHUBAaTh UX 3HAUYCHHE
JUISL JATbHEUIIETO PA3BUTHS KUZHU
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4.6 | OcHOBHBIE dTAITBI 1 OCHOBHBIE 3TaIlbl 3BOJIIOLIMM BBICIINX | PacKkpbIBaTh cojepxkaHue TEPMUHOB
ABOJIIOLIMH pactenuit. OCHOBHBIE apoMOp(PO3bI Y TIOHSTUI: BOJIOPOCITH, PUHHO(DHUTHI,
pPacTUTEIILHOTO MUPa pacTeHui. BbIX0 pacTeHUH Ha CyIly. | MXH, HTallOPOTHUKOOOpa3HbIE, CEMCHHBIC

[TosiBneHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMHU cylmu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0NI0e
pacrenus. [IporcxoxneHne IBETKOBBIX | MTOKOJICHHE (CIIOPO(dHT), TTOJIOBOE
pacTeHuH. nokoJjieHue (raMeTodur).
JemMoHCcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauywvt u cxemol: «KApoMopdo3bl ABOJIFOLIUM PACTUTEIIBHOTO MUPA.
pacteHui», «Punnoduten, HasbiBaTtb 0CHOBHBIE apOMOP (O3B
«OIHOKIETOYHBIE BOJAOPOCIINY, pacTeHHi U OLIEHUBATh X
«MHOTOKJIETOYHBIE BOJIOPOCITH, HBOJIIOIMOHHOE 3HAYEHHE.
«Mxw», «ITanopoTHUKW», CpaBHUBaTh 0COOEHHOCTHU CTPOEHUS
«I"onocemennsle pacTenusa», «Opranel | pacTeHUH pa3HBIX OTAEIOB
LBETKOBBIX PACTEHUIN.

Oo6opynoBanme: repdapun pacTeHUN

Pa3IMYHBIX OTIEJIOB.

IIpakTyeckas padora

«M3yuenne ocoOEHHOCTEM CTPOSHHUS

pacTEeHU pa3HbIX OTAEIIOBY

4.7 | OcHOBHBIE dTAIbI 2 OCHOBHBIE 3Talbl YBOIIOLUU PackpbiBaTh coJiep:KaHUE TEPMUHOB
HBOJTIOLIMH YKUBOTHOT'O AKUBOTHOTO Mupa. OCHOBHBIE U TIOHSATHI: TIPOCTEUIINE,

Mupa apoMop¢o3bl )KUBOTHBIX. BeHackast MJIaCTUHYAThIC, KUIIIEYHOTIOJIOCTHBIE,
dayna. KemOpuiickuii B3pbIB — MJIOCKUE YEPBH, WICHUCTOHOTHE, PHIOBI,
MOSIBJICHHE COBPEMEHHBIX THUIIOB. 36MHOBOJHBIE, IPECMBIKAIOIIIHECS,
IIepBbie XOpaOBBIE KUBOTHBIC. JKU3HD | ITUIIBI, MJIEKOMTUTAIOIINE, YKTOAEPMA,
B BOJIE. DBOJIIOLIMSI IO3BOHOYHBIX. HHTOJIEPMA, ME30/I€PMa, IBYCTOPOHHSS
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[Ipoucxoxaenne ampuomii

u pentuiuid. [Ipoucxoxaenue
MJIEKONIUTAOMKX U nTull. [IpuHuun
KIroueBoro apomopdosza. OcBoeHue
0eC03BOHOYHBIMHU U IO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JemMoHcTpanun

Tabauyvt u cxemwvi: «CxeMa pa3BUTHS
YKHUBOTHOTO MUPa», «KApoMop(o3bI
JKUBOTHBIX», «IIpocreimuey,
«KumreunonoaoctHeie», «llmockue
yepBu», « YIeHUuCTOHOTHEY, «PHIOBDY,
«3eMHOBOJTHEICY,
«IIpecmbikaromuecs, «IITuipn,
«MeKONUTAIOIINUE.
O06opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUICKIIMY UTJI0KOKUX; CKEJIEThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJia MTHI]
Y 3BEPEU.

IpakTnueckasi padora

«M3ydenre ocoOeHHOCTEH CTpOeHUS
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETpPHUSI, TEITIOKPOBHOCTb.
ITepeuncnsiTb OCHOBHBIE TaIIbI
ABOJIFOLIAH )KUBOTHOTO MHUPA.
HaspiBaTh OCHOBHBIE ITpEaIaNTallny,
CIIOCOOCTBOBABIIINE BHIXOTY dKUBOTHBIX
Ha Cymry.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOU CUCTEMBI JJIsl IPUCTIOCOOICHUS
KABOTHBIX K YCIIOBUSIM OKPY’KAIOLLIEH
Cpeapbl.

OOBSACHITH MPUYUHBI SBOJIOITUOHHOTO
paclBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITHIL], MJIEKOTTUTAOIINX

4.8 | Pa3BuTHe )KU3HU 3 PazBuTHe xx13HU Ha 3emiie 1o 3pam PackpsIBaTh coepxanue TEPMUHOB
Ha 3emiie Y NIEpUOJIaM: apXeil, MpOoTEpO30H, U TIOHATUI: apxeil, apxebakTepuu,
ajie030i, Me€30301, KaliHO30M. IUaHOOAKTEPUH, IPOTEPO3OH,
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OO6m1as xapakTepucTrUKa KIiMMara

Y T€OJIOTMYECKHUX MTPOLIECCOB.
[TosiBNEeHUE M pacUBET XapaKTEPHBIX
OpraHu3MOB. YTIIeo0pa3oBaHHUE: €TO
YCJIOBHS U BIUSIHUE HA Ta30BbI COCTaB
aTMoc(hephl.

MaccoBsie BBIMUPaHUS —
9KOJIOTUYECKNE KPU3UCHI ITPOLLIIOTO.
[IpyuuHbI U CIAEACTBUS MaCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocobenHocTtH. [Ipobiema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuywl u cxemol: «Pa3BUTHE KU3HU
B apXEUCKOu 3pe», «PazBuTne xu3Hu
B IIPOTEPO30UCKOU 3pe», «PazButue
YKU3HU B MTAJIE030MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3peEy,
«Pa3BuTHE )KU3HU B KAMHO30MCKOU
ape»

najae030, KeMOpHii, OpAOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tertuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHWJIO3aBpbl, M€30301, [ OHJBaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OeJIEeMHUTHI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TIOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOIeH,
AHTPOMOreH, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIMMATa U MPOIECCaMU
B KHBOW MPUPOJE.

OOBICHATH MPUYUHBI pacIBeTa
CHUCTEMATHYECKUX TPYII OPTaHU3MOB
B PA3JIMYHbIC 3PbI U MIEPHUO/IBI.
AHaNMM3UPOBATH IPUUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3zsiBath 0OCHOBHBIE apoMOP(}HO3bI
pPAaCTEHUH U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI NEPEXOTHBIX
¢dbopM opraHu3mMoB.

AHaIM3UpOBaTh MyTH PEUICHUS
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po0IEMBbI COXPAHEHUS
OnopazHoo0Opasus Ha 3emJie

4.9 | CoBpemeHHast cucTeMa
OpPraHUYEeCKOTO MHUpa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [Ipuanune! knaccudukanum
opranu3MoB. OCHOBHbBIE

CUCTCMAaTHYCCKHUC I'PYIIIIBI OPTaHHU3MOB.

JdemoHcTpauuu
Tabauywl u cxemol: «CoBpeMeHHast
CUCTEMa OPraHUYECKOTO MUPa»

PackpbIBaTh cosiep>kaHle TEPMUHOB

U TIOHATHI: OaKTepUH, apXeu, BHICIITNE
pacTeHus, 3eJIeHbIe BOJOPOCIIH,
OarpsiHKH, OypbIe BOJIOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIE,
XBOILIEBU/IHbBIE, TUIAYHOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
IIPOTHUCTHI, KHIIEYHOITOJIOCTHBIE,
IJIOCKUE YEPBU, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHUE, XOPJIOBBIE,
rpuOBbl, TUIIAHUKHA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MHPA;
Ha3bIBATh OCHOBHBIE CUCTEMATUYECKHE
IpyIIbl OPraHU3MOB.

OOBICHATH NIPUHIMUIIBI KJIACCU(DUKALTUU
OpPraHHU3MOB.

[lepeuncnaTb OCHOBHBIE MPU3HAKU
IIPOKApHOT, PACTEHUM, ’KUBOTHBIX,
rpu0OB, KPACHBIX U OYpPBIX BOAOPOCIIEH.
[IpuBOANTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CUCTEMAaTHUYECKUX TPYIII
OpPraHHU3MOB

HToro 4yacoB 1o teme

15
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Tema «HpOI/ICXO)KIleHI/Ie YEJI0BCKAa — AHTPOIIOI'€HE3)

5.1 | Autponosorus — 1 Paznensl v 3agaum aHTPOMOJIOTHH. PackpsIBaTh coepxanue TEPMUHOB
HayKa O YeJIOBEKE MeTtoabl aHTPOMOJIOTUH. Y TOHSTUNA: aHTPOIOJIOTHS,
JdemoHcTpauuu MOpGOJIOTHS, aHTPOIIOTCHE3,
Tabauyst u cxemwvi: «MeToIbI AHTPOITIOMETPHUSI, PEKOHCTPYKIIHS,
AHTPOMOJIOTHUI. apXxeoJiorusi, dSTHorpadus.
ObopynoBanme: MyJsiKu HasbiBaTh pa3aensl 1 3a1a4u
OKAMEHEJIOCTEN, IIPEIMETOB AHTPOMOJIOTUH.
MAaTEPUAIIBHOM KYJIBTYPbI IPEIKOB XapakTepu30BaTh METOIbI
yesoBeka; hoTorpaduu HaXo0 0K AHTPOIIOJIOTUU U CPABHUBATH
HCKOITAEMBIX OCTAaTKOB YEJIOBEKa UX MEX]Ty COOOM.
Briaensate BOmpoChl 3BOTIOUN
YEJI0BEKa, UCCIIEAYyEMbIE IIPU TOMOILLH
Pa3IMYHBIX METOJIOB
5.2 | PasButue 1 CraHoBIIeHUE NTPEICTABICHUN PackpriBaTh coziep:kaHre TEPMUHOB
MIPEJCTABICHUI 0 IPOUCXO0XKAECHUH YEJIOBEKA. Y TIOHSITUIA: AaHTPOTIOTEHHAs TEOPHS,
O IPOUCXOXKIAECHUN Penurnosnsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIE HAYyYHBIE TEOPHH. OuenuBath Bkiaa Y. lapBuna
JdemoHcTpauuu B pPa3BUTHUE MPEICTABICHUIN
Ilopmpem: Y. JlapBuH. O TIPOUCXOXKJICHUU YEIIOBEKA.
Tabauywl u cxemwvl: «MeTobl ApryMEeHTUPOBAHHO KPUTUKOBATH
AHTPONOJIOTUI. PEIUTHUO3HBIE TIPEICTABICHUS
OobopynoBanme: MyJsiKu O MPOMCXOXKJICHUH YEJIOBEKA C TTO3UIUU
OKAMEHEJIOCTEH, IPEIMETOB €CTECTBEHHBIX HaYK.
MaTepUaIbHOU KyJIbTYPHI IPEIKOB XapakTepu30oBaTh HAYYHBIE TEOPUU
YEJI0BEKA; peNpOayKIUH MIPOUCXOXKICHUS YETOBEKA
(¢ororpadum) kapTuH
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¢ MUGDOJIOTUYECKAMU
1 OMOJIEICKUMHU CIOKETaMU
MIPOUCXOXKICHUS YCIIOBEKA

5.3 | Mecto uesioBeka
B CHCTEME
OpPraHUYECKOTO MHUpa

Cx0acTBO YenoBeKa C JKUBOTHBIMMU.
CucreMaTnuecKoe MOJIOKEHNE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CPaBHUTEIBLHO-MOP(OJIOTUUYECKHE,
aMOpHoIOoTHYECKUE, (PU3UO0IIOTO-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTnanyus yenoBeKa OT KUBOTHBIX.
[IpAMOX0kKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HaKOB. Pa3Butue
TFOJIOBHOI'O MO3Ta ¥ BTOPOM CUTHAJIbHOU
CUCTEMBI.

JdemoHcTpauuu

Tabnuywl u cxemot.: «I'0JIOBHOI MO3T
YesoBekay, «YemoBekooOpa3Hbie
00e3bsiHbIY, «CKeleT YeloBeka 1
CKEJICT IMMIIaH3e», « Py IMMEeHThI 1
aTaBU3MBIY.

OO0opynoBaHme: CKEJIET YEIOBEKA;
MOJIEJIb Ueperia YeIoBeKa U yeperna
IIUMITIaH3€; MOJICJIb KUCTH YeJloBeKa 1
KHCTH IIUMIIaH3E.

JlaGopaTopHas padora

«3yueHnrne ocOOEHHOCTEH CTPOCHUS

PackppiBaTh copepxaHne TEPMHUHOB
Y TIOHSATUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MbI y YEJIOBEKa,
MIPSMOXO0KICHHE, BTOpask CUTHAJIbHAS
cucTeMa.

Onpenensarb CUCTEMAaTUYECKOE
MOJIO’KEHHUE YEJIOBEKa B OPTaHUYECKOM
MHUDE.

BBIABIATH 94EPTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKA M )KUBOTHBIX.
XapakTepu30BaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBHO-MOP(}OIOTHUECKHE,
aMOpHoIOTHYECKHE, (PHU3HOIIOTO-
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
[IpuBOAWTH IPUMEPHI AaTABU3MOB

U PYJUMEHTOB Y YEJIOBEKa.
OrnuceIBaThH MPU3HAKHU YEIIOBEKA,
chopMUPOBABIIIUECS B CBSI3U

C IPEBECHBIM 00pa30M JKH3HU MPETKOB
U TIPSIMOXOKJICHUEM.

BoISBIS TS IPUUKMHBI 0COOEHHOCTEH
CTPOCHHSI Uepera YeIoBeKa

110 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKACHUCM

00e3bsIHaMHU.

CpaBHHBaTh OPYANIHYIO AESITENBHOCTD
4eJIOBEKA U )KUBOTHBIX.

CpaBHUBaTh 0COOEHHOCTH BBICILIEH
HEPBHOU JIESITEIBHOCTH YEJI0BEKA

Y KUBOTHBIX

5.4 | JIBMKyIIIHE CHUIIBI 2 JIBroKytue cuibl ((hakTophl) PackpriBaTh conep:kaHue TEPMUHOB
(dakTopsI) AHTPOIIOreHe3a: OMOJIOTUUECKUE, Y TIOHSATUM: HACJIEICTBEHHAS
aHTPOIIOT€HE3a conuanbHbie. COOTHOIIEHUE W3MEHYHUBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTUYECKHUX U COLIMATBHBIX OpyAuiiHas AESTEIbHOCTb, TPYIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHYECTBO, OOLIEHUE, PEYb.
JdemMoHCcTpanun XapakTepu3oBaTh JBHXKYILHAE CUIIbI
Tabauysl u cxemol: «JIBUXKyIUE CUIIBI | aHTPOIIOTeHE3a: OMOJIOTHUECKHE
AHTPONIOTECHE3A. U COLMalIbHbIC

Ob0opyaoBanue: MyJIsKH IPEIMETOB

MaTepUalbHOW KYJIbTYPhI IPEIKOB

YeJoBeKa

5.5 | OcHOBHBIE CTAIUU 2 OCHOBHBIE CTaJIMU AHTPOIIOTECHE3A. PackpeiBaTh copiepkaHue TEPMUHOB

AHTPOIIOreHEe3a Pannue yenoBekooOpa3HbIe 00E3bsIHBl | ¥ TOHSTUI: aBCTPATIONHUTEK, YemoBek
(IPOKOHCYJIbI) U pAaHHUE TOHTUJIBI — yMelbiid, YenoBek mpsaMOXOISIINT,
0011I1e MPEJIKN YeJI0BEKOOOPa3ZHBIX UYenosek reiaenboeprekuii, Yenopek
00€3bsH 1 JTI0IeH. ABCTPAIONIUTECKH — HEaHJIEPTaIbCKUM, KPOMaHbOHEII,
JIIBYHOTME€ MIPEAKU JIroAeH. UenoBek JICHUCOBCKHUM 4eJ0BeK, UeaoBek
yMEJIbIH, EPBbIE U3TOTOBICHUS Pa3yMHBIM COBPEMEHHOTO THIIA,
opyauil Tpyna. Uemosek MAJICOTCHETHUKA.

NPSAMOXOJISIIHI U EPBBIA BBIXOL XapakTepu3oBaTh OCHOBHBIE CTaIUH
naronen 3a npenenbl Adgpuku. YenoBek | aHTpoOnoreHesa.
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reiaenb0epreKuii — 00IMiA IPeaoK
HEaHJIEpTaJIbCKOr0 YEJIOBEKA U
YeJoBeKa pa3yMHOro. YenoBek
HEAHJIEPTAIIbCKUI KaK BUJ JIFOAECH
XOJIOOHOTO KJInMaTa. YenoBek
pa3yMHbBIN COBPEMEHHOTIO THUIIA,
JICHUCOBCKHM Y€JI0OBEK, OCBOCHHE
KOHTHHEHTOB 3a nipeenaMu AQpuku.
[TaneoreneTrka u nMajieOreHOMUKA.
JdemoHcTpauuu

llopmpemui: J1. Jlukwu,

S. 5. Porunckuii, M. M. I'epacumos.
Tabnuywvl u cxemol. « IBOJIOIMOHHOE
JPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymensiiny, «HenoBek
IPSAMOXOASIIMINY, «/[eHnCOBCKHi
yenoBek», «Heanaepranbuby,
«KpomanboHLbD, «IIpegku yenoBekay.
Oo0opyaoBaHue: MOJIEIIN TOpca
MIPEAKOB YEJIOBEKA; MYJISIKA ITPEMETOB
MaTepUaibHON KYJIbTYPhI PEIKOB
YeJI0BeKa

BBISBISIT MPOTrpECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy MPEAKOB YEIIOBEKA

HA Pa3HBIX CTAAUSAX aHTPOIOTECHE3A.
[IpuBOINUTH IPUMEPBI TPEACTABUTENEH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
OMMUCHIBATh UX AHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 )KU3HU U OPYAUs Tpy/a.
CpaBHUBATH IPEACTABUTEIIEN OCHOBHBIX
CTaJIUui aHTPOIIOTEHE3a

5.6 | DBomtonus 1 DBOJIIOLMSA COBPEMEHHOIO YEJIOBEKA. PackpbiBaTh coepxaHue TEPMUHOB
COBPEMEHHOI'0 EcTecTBeHHbII OTOOP B MOMYJISILIUSIX Y IIOHSITUM: MYy TallMOHHBIN ITPOLIECC,
YeJI0BEKa yenoBeka. MyTalMoOHHBIN Mpouece noUMMOpU3M, OMYJISIIUMOHHbBIE
u nonumopdusm. [lomymnsuonHsie BOJIHBI, Ipeii reHoB, MUrpanus,
BOJIHBI, Ipeii( T€HOB, MUTpALIUS «3(P(DHEKT OCHOBATEIIS.
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1 «3(QPEKT OCHOBATEND B MOMYJIALUAX
COBPEMEHHOI'0 YeJIOBEKa.
JemMoHcTpanun

Tabauywvl u cxemul.: «ITambl 3BOTIOLUH
(S 0):15

XapakTepru3oBaTh POk ECTECTBEHHOTO
oTOOpa B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BeKa.

OueHuBaTh poJib MyTallMOHHOTO
npolecca, MOMyJISIIMOHHBIX BOJIH,
npeida renos, Murpaiuu, «3ddexra
OCHOBATEJISD» B BOJIFOLIUA TOMYJIALINI
COBPEMEHHOT0 YEJIOBEKA.

[IpuBoauTH MpUMEPHI PAKTOPOB,
CIIOCOOHBIX BBI3BATh MOIMYJIALIMOHHBIC
BOJIHBI B 3BOJIIOIIUU COBPEMEHHOTO
YyesoBeKa

5.7 | YenoBeueckue pachi. 2 Yenoseueckue pacsl. [lonste o pace. | PackpbIBaTh cofiepkaHnue TEPMUHOB
MexaucuurimHapHbie bousbme pacel: eBponeonHas Y IOHSATHUM: paca, paCOreHe3, pacusm,
METO/Ibl aHTPOIOJIOTUN (eBpasuiickasi), aBCTpaJIO-HETPOUIHASL | COIMAIIBHBIN JTAPBUHU3M.

(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS XapakTepu3oBaTh MPU3HAKH OOJIBIITNX

(a3uarcko-amepukaHckas). Bpems pac 4esioBEKA: €BPOIECOUTHOU

Y IIyTH PACCEJICHUS YEJIOBEKA 10 (eBpa3miicKoii), aBCTPAIO-HETPOUTHON

1a”eTe. ENMHCTBO YenoBeYecKux pac. | (9KBaTOpUAIIbHOM ), MOHTOJIOMTHOM

Hayunas HecocTosTeIbHOCTh pacu3Ma. | (a3UaTCKO-aMEePUKAHCKOM ).

[IpucnocobseHHOCTh YenoBeKa BbIsSIBISITE NpUYUHBI BO3BHUKHOBEHUS

K Pa3HbIM YCIIOBHUSIM OKPY>KAIOIIEH YEJI0BEYECKHUX pac.

cpenbl. Bnusinue reorpaduueckoi ITpuBOANTE IPUMEPHI 1A TUBHBIX

cpenbl U apeiida reHoB MIPU3HAKOB Y MPEJCTaBUTENEH

Ha Mop(dooruto u HU3NOIOTHIO YeJI0BEYECKHX pac.

YEJIOBEKa. [IpuBOANTH CBUAETENHCTBA €AUHCTBA

MexaucuuIInHapHble METO b MIPOUCXOKICHUS YETOBEYECKHX PaC.
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B (hr3udecKoil (OMOIOTHIECKOM )
AHTPOMOJIOTUHU. DBOJIIOIIUOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX IOITYIISALHAN.
buocounansHbie HCCIEeI0BaHUS
pupoabl uenoseka. MccmenoBanne
KOABOJIIOLIUU OMOJIOTHYECKOTO

Y COLIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabauyvt u cxemol: «Pacel uenoBekay.
IIpakTnueckasi padora

«/3yueHne 3K0NI0rnYeCKUX aanTanun
YeJIOBEKay

CormnocTtaBiisiTh aJalITUBHBIEC TUTIBI
JIIOJIeH C pacOBBIMU MPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh Pach3Ma

HTtoro yacos o teme 10
6 | Tema «9K0JOTHSI — HAYKA 0 B3AUMOOTHOIIEHUSIX OPraHNU3MOB ¥ HAIOPTAaHM3MEHHBIX CHCTEM C OKPY:KAKOIIel
cpenoin»
6.1 | 3apoxneHue 1 3apoKI€HUE U PA3BUTHE SKOJIOTUU PackpbiBaTh copepkaHUe TEPMUHOB

Y PA3BUTHUE IKOJIOTUU B Tpyaax A. 'ymbonpara, K.®. Pynbe, | v MOHSATHIA: SKOJIOTHS, ayTIKOJIOTHS,
H.A. CeBepuona, J. I'ekkens, CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB
A. Tencnu, B.H. Cykauesa. Y DKOCHUCTEM, IKOJIOTHs BUIOB
Paznensl v 3agaum 3x010TUMN. Y TIOMYJISIIIUA.
CBsI3b KOJIOTHH C APYTUMHU HAyKaMH. XapaxkTepu3oBaTh OCHOBHBIEC ITAITbI
JlemoHcTpanuu 3apOXKJIEHUS U Pa3BUTHS DKOJIOTHUHU KaK
Ilopmpempwi: A. 'yMOOIBAT, HayKH.
K. ®@. Pynbe, H. A. CeBepros, [IpuBoAUTH IPUMEPHI 0OBEKTOB
. I'ekkenb, A. Tencnu, W3YUYEHHUSI IKOJIOTUU.
B. H. Cykaues. Ha3zbiBaTh OCHOBHBIE 3a71a4H, CTOSIIIIUE
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Tabnuywl u cxemol: «Pa3aemnnl
SKOJIOTHUI)

nepes; y4eHbBIMU-IKOJIOTaMHy.
Y cTraHaBIMBaTh B3aUMOCBSI3b YKOJIOTUN
C ApYTrMMH HayKaMu

6.2 | MeTo bl 3KOJIOTHH. 2 Metonsl 3xonoruu. [lonessie PackpsIBaTh coepxanue TEPMUHOB
3HauyeHue HaOII0IeHNs. DKCIIEPUMEHTBI W IIOHATH: IOJIEBBIC HAOIIONCHHUS,
AKOJIOTUYECKHUX B 3KOJIOTUM: MTPUPOJHBIE MOHHUTOPHUHT OKPY>KaIOIIEH Cpebl,
3HAHUM 7151 YETIOBEKa 1 nabopatopHbie. MojenupoBaHue MOJICTUPOBAHUE, IKCTICPUMEHT,

B 9KOJIOTUU. MOHUTOPUHT MIPOTHO3UPOBAHHE.
OKpY>KarOIEN CPeIbl: JOKAJIbHBIN, XapakTepu30BaTh METOIbI DKOJIOTHH.
peruoHaIbHBIN U TJI00ATBHBI. [TpuBOAUTH MpUMEPHI TTOJIEBBIX
3HaUYCHUE YKOJOTHUCCKUX 3HAHUU HAOJIIOACHUN B DKOJIOTHH.
JUJIS1 4EJIOBEKA. DKOJIOTUUECKOE BrIsIBISTE 0COOEHHOCTH MOHUTOPUHTA
MHPOBO33PEHNE KAK OCHOBA CBA3ECH OKpYXaroUIEH Cpelibl Kak METOA
YEeJIOBEUYECTBA C MIPUPOJION. AKOJIOTUYECKUX MCCIICIOBAHUM.
DOopMHUPOBAHUE IKOJTOTUYECKON OOO0CHOBBIBATh 3HAUCHHUE
KYJIBTYPBI U KOJIOTHYECKOM AKCIIEPUMEHTOB B SKOJIOTHYECKHX
rPaMOTHOCTH HACEJICHHUS. HCCIICIOBAHUSX.
JdemMoHcTpanun CpaBHuBaTh 1a00paTOPHBIE
Tabauyvt u cxemwvi: «MeTOIBI Y IPUPOJIHBIC IKCIIEPUMEHTBI KaK
sKoJIoTUn», «CXxeMa MOHUTOPUHTA METObI SKOJIOTHYECKUX UCCIICTIOBAHUM.
OKPYXKaIOLIEH CpeabD». O1nieHuBaTh 3HAYCHUE MPOTHO3UPOBAHUS
JlaGopaTopHas padora KaK METOJa AKOJOTMYECKUX
«3ydyeHne MeTo0B IKOJIOTHUYECKUX HCCIICIOBAHMIA.
HCCIIEJOBAHUI O00CHOBBIBAaTH HEOOXOAUMOCTD
AKOJIOTUYECKUX 3HAHUM
JJ1s1 COBPEMEHHOIO YeJIOBEKa
Htoro yacos no teme 3
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7 | Tema «Opranu3msl U cpeaa 0OMTAHUD)

7.1 | Dxonmoruyeckue 1 Dkojorudeckue GaKTopbl PackpriBath conep:kaHue TEPMAHOB
(daxTopsl Y 3aKOHOMEPHOCTHU UX JAEUCTBHUSL. Y TIOHSITHI: 3KOJIOTMYeCcKuil hakTop,
Krnaccugukanus 3K0I10ruyecKux OMOJIOTMYECKUN ONITUMYM,
(akTOpOB: aONOTHYECKHE, OrpaHUYMBAIOIIUN (JTUMUTHPYOLLININ)
OnoTuveckue, aHTpororessele. O0ume | gaxrTop.
3aKOHOMEPHOCTH JEHUCTBUS KnaccuduimpoBats 3K0JI0rHUECKHE
sKosiornueckux gaxropos. [IpaBuio (aKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. lnpenrens, XapakTepu3oBarh 00111e
1O. JInbux). TosepaHTHOCTb. 3aKOHOMEPHOCTH JACHCTBUS
OBpUOMOHTHBIE U CTEHOOMOHTHBIE HKOJIOTHYECKUX (PAKTOPOB.
OpTraHHU3MBI. OO0CHOBBIBATH IEHCTBUE 3aKOHA
JleMoHCTpauMu ONTHUMYMa 1 3aKOHA OTPAaHUYHUBAIOLIETO
Tabauywl u cxemol. « IKOJOTUUECKUE dakropa.
(bakTophI». [IpuBOANTE pUMEPHI:
Oo6opynoBanme: repbapuu WJUTIOCTPUPYIOIIKE IeUCTBUE paBUia
Y KOJUUIEKLIMU PACTEHUN U dKUBOTHBIX, MUHHAMYMa, OTPaHUYUBAIOILETO
PUCIOCOOJIEHHBIX K BIHMSHUIO (dakTopa, 3BpUOMOHTHBIX
Pa3IMYHBIX SKOJOTUYECKHUX (PAKTOPOB | U CTEHOOMOHTHBIX OPTaHU3MOB
7.2 | AGuoTHYECKHE 1 AOuortuueckue GaKkTophl. PackpbiBaTh cojiepKaHue TEPMUHOB
(dakTopbl. CBET KaKk CBeT Kak HKOJIOTHUECKUH (PaxTop. Y TIOHATUH: CBET, POTONEPUOTU3M.
DKOJIOTUYECKUN JlercTBUE pa3HBIX YYACTKOB XapakTepu3oBaTh ACHUCTBUE CBETA KAK
dakTop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBI. HKOJIOTUYECKOTO (haKTOopa.
DKOJIOTUYECKHE TPyl PACTEHUI CpaBHUBATh JICHCTBUE Pa3HBIX
Y JKUBOTHBIX IO OTHOLIEHUIO K CBETY. YYaCTKOB COJIHEYHOTI'O CHEKTpa
CurnanbpHasi pojb CBETA. Ha OpraHU3MBbI.
doronepruoanusm. BbISBISATE 0COOEHHOCTH CTPOEHMUSI
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JemMoHcTpanun
Tabauywl u cxemwvi: «CBETOBOM
CIIEKTP», « DKOJIOTUYECKHUE TPYIITIHI

JKMBOTHBIX 11O OTHOIICHUIO K CBCTY».

Oo6opynoBanme: repbapuu
CBCTOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTCHH;
CBETOJIFOOMBEIC, TEHEIIOOMBEIC U
TEHEBBLIHOCIMBEIE KOMHATHBIE
pacTeHHsI.

JlabopaTropnasi padora
«BpIsBIICHHE TTPUCTIOCOOICHUIMA
OpPraHU3MOB K BIIMSTHUIO CBETa)

1 KU3HEICITSIILHOCTH PACTCHUHN
Pa3HBIX SKOJOTHUECKHUX TPYIIT

10 OTHOIICHHIO K CBETY
(cBeTOMI00MBBIC, TCHETIOOUBEIC,
TEHEBBIHOCJIUBEIC).

[IpuBOIUTH TPUMEPHI PACTEHUIN pa3HBIX
HKOJIOTUICCKUX TPYII 10 OTHOIIECHUTO
K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS

1 KU3HEICATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHUECKHUX TPYIITT

10 OTHOIIICHUIO K CBETY (JTHEBHEBIE,
CyMepeUHbI€, HOUHbIE).

[IpuBOAMTH IPUMEPHI KUBOTHBIX
Pa3HBIX PKOJOTHYECKUX TPYIIII

10 OTHOILIEHHIO K CBETY.
OO0O0CHOBBIBATh 3HAUYCHHUE
dhoTonepruoan3Ma B )KU3HU OPTraHU3MOB
U IS IPAKTHUKH CEITLCKOTO XO3SIMCTBA

7.3 | AGuotndeckue
(bakTopsbI.
Temneparypa kak
DKOJIOTUYECKUN

dakTop

Temneparypa Kak 3K0JIOrM4ECKUI
dakrop. [elicTBue TeMiepaTypbl
Ha opranu3msl. [lolkumoTepMHBIE

Y TOMOMOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpTraHHU3MBI.

JdeMoHcTpauuu

Tabauyst u cxemol: «TemnOKpoBHbIE

PackpbIBaTh cofiep>kaHNE TEPMUHOB

Y MIOHATHUH: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, IBPUTEPMHbIE
OpraHu3Mbl, CTEHOTEPMHbIE OPTaHU3MBbl,
TEPMOPETYJISILIMSL.

XapakTepu30oBaTh JCUCTBUEC
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KUBOTHBIE», «XO0JIOHOKPOBHbIE
KUBOTHBIE).

Oo6opynoBanme: repbapun

1 KOJIJICKIIMH TEIIOTIOOUBEIX,
3UMOCTOMKHX, MOPO30YCTONUUBBIX
pacTeHul; dydena MTHITl U 3BEPEH.
JlabopaTopHnasi padora

«BpIsiBIEHHE TPUCTIOCOOICHHUIMA
OpTaHU3MOB K BIIUSHUAIO TEMITEPaTyPhD»

TEMIIEPATYPbI HA OPTaHU3MBI.
BBIABIIATE 0COOEHHOCTH CTPOEHUS

Y KU3HEEATEIbHOCTH
NOWKUJIOTEPMHBIX (XOJIOJHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TETJIOKPOBHBIX )
KUBOTHBIX.

IIpuBOIUTH IPUMEPHI HOMKHIIOTEPMHBIX
(X0JIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) AKUBOTHBIX.
BbIABIATE 0COOEHHOCTH CTPOEHUS

Y KU3HEIEATEeIbHOCTH TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
pacTeHuil.

[IpuBOAUTH IPUMEPHI TEIIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHuil.

IIpuBOIUTH IPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OPTraHU3MOB

7.4 | AGuotndeckue 1 BrnaxHOCTh KaK 3KOJIOTUYECKUN PackpsIBaTh coziepkaHue TEPMUHOB
daktopsl. BnaxxHocTth dakrop. [Ipucnocobienus pacreHui Y TIOHSITUM: BJIAXXHOCTh, TUIPODUTHI,
KaK SKOJIOTHYECKUI K MOJICP)KaHUIO0 BOJTHOTO OaliaHca. rUrpOPUTHI, ME30(UTHI, KCEPOPUTHI,
dakrop Knaccudukanus pactenuii JKABOTHBIE: BOJIHBIE, ITOYBOJIHbIE,
10 OTHOLIEHUIO K BOJIE. Ha3eMHbIE.
[IpucnocobneHus KUBOTHBIX XapaxkTepu3oBaTh JEUCTBUE BIAKHOCTH
K U3MEHEHUIO BOAHOTO PEXKUMA. KaK 9KOJIOTMYECKOro (pakTopa.
JdemoHcTpauuu BrIsBISITE 0COOEHHOCTH CTPOSHHS
Tabauie! v cxeMbl: «DU3NOIOTUYECKUE | U JKU3HEAEATEIIbBHOCTH PACTEHUI
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a/IanTaluy >KUBOTHBIX).
Oo6opynoBanme: repbapyy paCTEHUI,
OTHOCSIIIMUXCS K TUTPOdUTaM,
Kkcepoduram, Me30puTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII.
JlabopaTopHasi paGora
«AHaTOMHYECKHE 0OCOOEHHOCTH
pacTeHU U3 pa3HbIX MECT OOUTAHUSD)

Pa3HBIX IKOJIOTHYECKUX TPYMI IO
OTHOULIEHUIO K BOJIE.

[IpuBOAUTH TPUMEPHI PACTEHUHN Pa3HBIX
HKOJIOTUYECKUX TPYMII 10 OTHOLIEHUIO
K BOJIE.

BbIABIIATE aHATOMUYECKHE

1 (pU3M0JIOTMYECKUE TPUCTIOCOOICHHUS
KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexuma.

[IpuBOAUTH IPUMEPHI BOJIHBIX,
MOJIYBOAHBIX U HA3€MHBIX JKUBOTHBIX

7.5 | Cpenpl oouTaHwMsI 1 Cpenpl 0OuTaHusl OPraHu3MOB: BoJIHasA, | PackpbIBaTh cojepikaHue TepMuHa
OpPraHHU3MOB Ha3eMHO-BO3/1ylLIIHAs, TOYBEHHAS, «cpea OOUTaHUS.
rIIyOMHHAs TTOANOYBEHHAs, XapakTepru3oBaTh 0COOCHHOCTH
BHYTpUOpraHu3MeHHas. Pru3mko- BOJTHOM, HA36MHO-BO31yIITHOM,
XUMUYECKUE 0COOCHHOCTH CPel MOYBEHHOM, TTyOMHHO MOAMOYBEHHOMN
oOUTaHUs OPTaHNU3MOB. Y BHYTPHUOPTaHU3MEHHOM CpeJl
[TpucniocoOneHust OPraHU3MOB K KH3HH | OOMTaHMS.
B Pa3HbIX cpeaax. CpaBHUBaTh (PU3UKO-XUMHUECKUE
JleMoHCTpauun YCJIOBHSI pa3HbIX Cpell OOUTAHHUS.
Tabauysl u cxemwvl: «Cpenpl oOuTaHust | BbIABISTH 4epThl IPUCTIOCOOIEHHOCTH
OpPTaHU3MOBY. OpPraHHU3MOB K OOMTaHHUIO B BOAHOM,
O6opynoBanme: KOJUIEKIIMU HA3€MHO-BO31YIIIHOM, IOYBEHHOM,
’KUBOTHBIX, OOMTAIOIINX B Pa3HBIX BHYTPUOPIaHU3MEHHOM Cpeliax
cpenax OoOHuTaHUSI.
[IpuBOANTH IPUMEPHI OPTaHU3MOB,
OOUTAIOUIMX B Pa3HBIX cpeaax
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7.6 | Buonornueckue 1 buonornueckue putmel. BHeHue PackpriBaTh coneprkanue MOHATUSA
PUTMBI Y BHyTpeHHHE pUTMbI. CyTOUYHBIE «OMOJIOTUYECKUE PUTMBDY.

Y TOAUYHBIC PUTMBI. XapakTepuzoBaTh 0COOCHHOCTH
ITprcnocoO0aeHHOCTh OPTaHU3MOB BHEILIHUX, BHYTPEHHHX, CyTOYHBIX
K CE30HHBIM U3MEHEHUSIM yCIOBUI Y TOJIUYHBIX OMOJIOTMYECKUX PUTMOB.
AKU3HU. [IpuBOANTH MPUMEPHI IPOSBICHUS
JleMoHCTpauMu OMOJIOTMYECKUX PUTMOB Y Pa3HbIX
Tabnauywvt u cxemol: «buonorndeckue OpraHu3MOB.
PUTMBD. BBIABIATH 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repbapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSM
KOJUIEKI[UU PACTEHUI U )KUBOTHBIX, YCIIOBHM KU3HH.
o0Jagaroumx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PACHPOCTPAHEHHBIX
U3MEHEHUSM YCIIOBUH KU3HU B CBOE€I MECTHOCTH

1.7 | dKuznenubie Gopmbl 1 JKuzHeHHbIe (OPMBI OPraHU3MOB. PackpbIBaTh conieprkaHue MOHITHS

OpraHu3MOB ITonsTre o )xU3HEHHOH (opMe. «OKU3HEHHAas (hopMa OpraHu3May.
Kuznennsie popMBI pacTESHUI: BhIsSBISITE 0COOEHHOCTH CTPOCHHUS
JIEpEBBS, KYCTAPHUKHU, KyCTaPHUYKH, U )KU3HEJEATETbHOCTH PACTEHUI
MHOTOJIETHUE TPABbI, OJJTHOJIETHHE pa3HBIX )KM3HEHHBIX (OPM.
TpaBbl. JKu3HeHHbIe GOPMBI )KUBOTHBIX: | IIpUBOANTE IPUMEPHI PACTEHHM PA3HBIX
TUAPOOUOHTHI, TEOOUOHTHI, KU3HEHHBIX (OPM.
aspo6HOHTEL. OCOOEHHOCTH CTPOEHHs | BBIABIATE OCOOEHHOCTH CTPOEHHUS
1 00pasa KU3HH. U SKU3HEACATEIbHOCTUA KUBOTHBIX
JdemMoHcTpanun Pa3HbIX JKU3HEHHBIX (OPM.
Tabauysl u cxemol: «Ku3HeHHBIE [IpuBOINUTH IPUMEPHI KUBOTHBIX
(opMbI pacTeHMID, « KU3HEHHBIE pa3HBIX )KM3HEHHBIX (popM
(OpPMBI JKUBOTHBIX).
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Oo6opynoBanme: repbapuu
Y KOJUIEKLIUM PACTEHHUI U JKUBOTHBIX
Pa3IMYHBIX )KM3HEHHBIX (hOpM

7.8 | buotuueckue GpakTopsl 2 buotnueckue pakropsl. Bumsr PackpbIiBatTh cojiepKaHue TEPMUHOB
OMOTHYECKHX B3aUMOJICHCTBUMN: Y TIOHSATHUI: KOHKYPEHIIUS,
KOHKYPEHIUS, XUIITHUYECTBO, CAMOMO3 | XUITHUYIECTBO, TAPASUTH3M,

u ero ¢popwmsl. [Tapazutusm, MyTyaJlu3M, KOMMEHCAIIN3M,
KOOIepanus, MyTyaau3M, HeTpodUUECKUEe B3aUMOICHCTBUS.
KOMMEHCAJIN3M (KBapTUPAHTCTBO, XapaxkTepu3oBaTh BUAbl ONOTUUECKUX
HaxJeOHu4yecTBO). HeTpoduueckue B3aUMO/ICUCTBUM.
B3aMMOJICUCTBUS (TOMUYECKUE, OOBACHATB CYITHOCTb KOHKYPEHIIUH,
(dopuueckue, padbpruueckne). 3HAUCHUE | XUITHUICCTBA, TAPA3ZUTH3MA,
OMOTUYECKHUX B3aUMOJICHUCTBUI MyTyaJln3Ma, KOMMEHCAIN3MA.
JUIS1 CYIIECTBOBAHUSI OPraHU3MOB [IpuBOIUTH MPUMEPHI OPTAHU3MOB,
B cpene ooutanus. [Ipunimn YYaCTBYIOIINX B OMOTHYECKUX
KOHKYPEHTHOT'O UCKITFOUECHUSI. B3aMMO/ICHCTBUSX Pa3HbIX TUIIOB.
JdeMoHcTpauuu OnenuBaTh 3HaUYCHUE OMOTUYECKUX
Tabauywl u cxemol. «IKOCUCTEMA B3aMMO/JICHCTBUH JIJIs1 CYLIECTBOBAHUS
IIUPOKOJIMCTBEHHOIO JIECay, OpraHU3MOB B Cpejie OOUTaHUS.
«IKOocHcTEMAa XBOMHOTO JIECAY, OO6OCHOBBIBATH JICCTBHEC IIPHHITUTIA
«enu nutanusy, « XMITHUYECTBOY, KOHKYPEHTHOTO UCKJIFOUECHUS
«ITapazutuzm», «KoHKypeHLIU»,
«Cumb6mo3», «KoMMeHcau3my.
O6opynoBanme: KOJUIEKIIMU
YKUBOTHBIX, YUaCTBYIOITUX
B Pa3JIMYHBIX OMOTHYECKUX
B3aMMO/JICUCTBUSX
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HToro yacoB 1o teme l 9
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8 Tema «IKko0y10TUs1 BUAOB M MOMYJISIIIAIN
8.1 | Dkomoruyeckue 3 DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpriBaTh cojiep:kaHue MOHSATUS

XapaKTEePUCTUKU nonyJsiiuu. [lomynsius kak KTOIYJISIUS .

MOMYJIALUN ouonoruyeckas cucrema. Posib OueHuBaTh 3HaAYEHUE HEOJHOPOIHOCTH
HEOJTHOPOJHOCTH CPEIbl, PU3NICCKUX | CPEelbl, (PU3NUECKUX OapbepoB
OapbepOB U OCOOEHHOCTEH OUOJIOTUH 1 0COOCHHOCTEW OMOJIOTUN BUIOB
BUJIOB B hOPMUPOBAHUU B ()OpMHUPOBAHUU MTPOCTPAHCTBEHHON
MPOCTPAHCTBEHHOU CTPYKTYPBI CTPYKTYPbI MOITYJISIUNA.
nonyJsauuid. OCHOBHBIE ITOKA3ATENH [IpuBOINTH MPUMEPHI O JISIUN
MOMYJISIIIUN: YUCJIICHHOCTb, IJIOTHOCTh, | Pa3HBIX BUJOB PACTCHUN U )KUBOTHBIX.
BO3pACTHAs U MOJIOBasi CTPYKTYpa, XapakTepu3oBaTh OCHOBHBIE
POXKIAEMOCTh, TPUPOCT, TEMI POCTA, HKOJIOTUYECKUE MTOKA3aTeNn
CMEpPTHOCTb, MUTPALIHUS. MOMYJISIUN: YUCIIEHHOCTb, IIJIOTHOCTb,
JemMoHCcTpanun BO3pACTHAs U MOJIOBasi CTPYKTYypa,
Tabauywl u cxemol. « IKOJIOTUUECKUE POKJIAEMOCTh, PUPOCT, TEMIT POCTA,
XapaKTEPUCTHUKHU MO, CMEPTHOCTb, MUTPALIUS.
«ITpocTpaHCcTBEHHAs CTPYKTYypa
NONYJISIIIUNY, «B0o3pacTHbIC MUPAMUJIBI
TOMYJISILIAM

8.2 | Dkonoruueckas 3 DKoJIorHYecKasi CTpyKTypa nonyJjsinuu. | PackpsiBaTh coJiepKaHUE TEPMUHOB U

CTPYKTypa OueHKa YUCIEHHOCTH MOy JISILIUH. MOHATHUN: TMHAMUKA TTOMYJIALINH,

MOMYJIALINH. JluHaMUKa NOIYJISAUUU U €€ PEryJislus. | OMOTUYECKUA MOTEHIIUAT MOy,

JvHamMuka nonyJisiuu buoTtnueckunii noTeHIMaN NOMYJSAUUNA. | KPUBBIC BBDKHBAHUS, (PAKTOPBI

U €€ peryJisius MopaenupoBaHue TMHAMUKA CMEPTHOCTHU, EMKOCTb CPEJIbI.
nonyssiiiuu. Kpussie pocta OOBIICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJisinuu. Kpussie pa3MeIeHus 0co0eH MomysIun
BBIKMBAHUS. Peryssius yucaIeHHOCTH | HA 3aHUMAeMOW TEPPUTOPHUH.

OOII COO MAOY COLI Ne 18 133




MOMYJISIIH: poiib (haKTOPOB,
3aBUCSILIUX U HE 3aBUCAILLIUX OT
IUIOTHOCTHU. DKOJIOTUYECKHUE CTPATETUN
BUJIOB (- 1 K-cTparterun).
JdeMoucTpauuu

Tabauywvl u cxemol: «CKOPOCTh
3aceNeHus IOBEPXHOCTH 3EMIIH
Pa3IMYHBIMU OpPraHU3MaMK»

OneHnBaTh OMOTUYECKUN MTOTEHIIAAT
MOIYJISILUN Pa3HBIX OPraHU3MOB.
AHaIM3UPOBaTh KPUBBIE POCTA
YUCJIEHHOCTH MOIYJISIIUNA U KPUBBIE
BBIKUBAHHS.

OOGOCHOBBIBATH MPUYUHBI CACPKUBAHUS
OMOTHYECKOI0 MOTEHIIMaIa POCTa

Y IPUYUHBI BCIIBILIEK POXKIAEMOCTH

Yy OTAEIBHBIX OPTaHU3MOB.
[lepeuuncnsath pakTOpbl CMEPTHOCTH,
PEryJIUPYIOLINE YANCIEHHOCTD
MOIYJISILIUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3 | Dkojoruyeckas HHIIIA 3 [ToHsTHE 00 PKOJIOTUYECKON HUIIIE PackpbiBaTh cogepkaHue TEPMUHOB
BUA BU1a. MecTooOuTanue. MHOTOMepHas Y TIOHSTHIN: SKOJIOTMYeCKas HUIlIA, BU/I,
MO/IEJIb SKOJIOTUYECKOW HUIIA apeai, ”HBa3usl.
. K. XatunHncona. Pa3mepsbl XapakTepu30BaTb MHOTOMEPHYIO
sKoJ0TuYecKOr HUIM. [loTeHIManbpHast | MOJIeNIb YKOJOTMYECKON HUIITN
Y peaJIn30BaHHas HUIIIY. J. N. XaTtunHCcoHa.
Bup kak cucrema nonysisanuii. Apeansl | [IpuBoaInuTh mpuMephl 9KOJOTHUECKUX
BUJI0B. BUbI M UX )KM3HEHHBIE HUII Pa3HbIX BUAOB PACTCHUHN
CTpaTeruu. JKOJIOTUYECKUE 1 )KUBOTHBIX.
SKBUBAJICHTHI. BBIABIATE OTIIMYHE 5KOJIOTHYECKOMN
3aKOHOMEPHOCTH NTOBEICHUSA HUIIM BHIA OT €T0 MECTOOOUTAHMUS.
Y MUTpalUi )KUBOTHBIX. ['padpraeckn n3o0paxaTh
buonornueckue MHBa3UK Yy KEPOJHBIX | MHOTOMEPHYIO MOJIEIIb SKOJIOTUYECKON
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BHJIOB.

JemMoHcTpanun

Ilopmpem: J1. 1. XaT4uHCOH.
Tabauywl u cxemwvi: «Monaenb
AKOJIOTUYECKOW HUIIN

J1. . XaTunHCOHAaY.

O0opynoBanme: repbapuu pacTeHUH;

KOJUICKIIMH KUBOTHBIX.
JlabopaTropnasi padora
«IIpucnocobenrs ceMsiH pacTeHUI
K PacCeJICHUIO»

HUILY JUIS1 Pa3HBIX BUJIOB.

BBIABIATE NPUYMHBI pa3Inunn

B pazMepax 3KO0JIOTUYECKON HUILH

Y Pa3HbIX BUJ0B PACTEHUMN U )KUBOTHBIX.
AHanu3upoBaTh NPUIUHBI

Y ITOCIIEACTBUS CMEHBI 3KOJIOTUYECKOU
HUILN

Htoro yacoB no teme 9
9 | Tema «9Kko0j0rus c0001IECTB. IKOJOTHYECKHE CUCTEMbD)

9.1 | CoobriecTBO 1 CoobmiecTBa opranu3moB. buoiieHo3 PackprIiBaTh cojiepkaHue TEPMUHOB
OpTraHU3MOB — U ero cTpykrypa. CBsizu MexIy Y TIOHSATH: OMOLIEHO3, OMOTOTI.
OMoIICHO3 OpraHu3MamMH B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €T0

JemMoHCcTpanun CTPYKTYpbI: BUJOBYIO,
Tabauywl u cxemol: «CTpyKTYypa MPOCTPAHCTBEHHYIO, TPOPHUUECKYIO.
OuorieHO3a», « IKOCUCTEMA [lepeuncnaTh U IPUBOJAUTH TPUMEPHI
HITUPOKOJIMCTBEHHOIO JIECay, CBSI3€i MEX1y OpraHu3MaMHu
«3JKocHUCTEMa XBOMHOTO Jiecay B OMOIIEHO3€

9.2 | Dkocucrtema 2 DKocucTeMa KaK OTKpbITasi CHCTeMa PackpriBath coneprkaHre TEPMUHOB
(A.J. Tencnu). @yHKIIMOHAIbHbBIE Y TIOHSATHN: YKOCUCTEMA, IPOAYLICHTHI,
0JIOKM OpraHu3MOB B 9KOCUCTEME: KOHCYMEHTBI, peTyIIEHTHI, TPO(PHUUIECKUE
MPOAYIEHTHI, KOHCYMEHTHI, YPOBHH, TpopuiecKue (MUIIEeBHIC)
penyuenTsl. Tpoduueckre ypoBHHU. IIETN U CETH.
Tpoduyeckue enu 1 CeTu. HasbIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
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AOnoTHYecKre OJIOKH DKOCHUCTEM.
ITouBBI 1 MBI B SKOCHUCTEMAX.
KpyroBoport BelecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JdeMoHcTpauuu

Ilopmpempsi: B. H. Cykaues,

A. 1. Tencnm.

Tabauyvt u cxemol: « OyHKITMOHAITBHBIC
TPYHIIBI OPraHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BEIIECTB B 9KOCUCTEMEY,
«Ilenu nuTanus (macTOUIITHAS,
JICTPUTHAS ).

Oo6opynoBanme: repbapun pacTeHUI;
KOJUICKIIMM HACEKOMBIX; Uyderia MTHII
U 3BEpEN

HKOCHUCTEMBI.

XapakTepu3oBaTh PyHKIHH

Y TIPUBOJUTD IIPUMEPHI
OpPTraHMU3MOB B 3KOCHUCTEME

Ha OCHOBE NMEIOIINXCS 3HAHUU

O pacTeHHsIX, rpudax, OaKTepusx

Y )KMBOTHBIX.

OnuceIBaTh KPyroBOPOT BEIIECTB

Y TIOTOK DHEPTHH B SKOCUCTEME.
OOBACHATD POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BELIECTB U MOTOKE SHEPTHUHU.
[TpuBOIUTH IPUMEPHI OPTaHU3MOB,
3aHUMAIOIINX pa3HbIe YPOBHU
TPOPUIECKUX TTHPAMHU/I.
CocTaBiATh CXEMBI TIEpEeHOCa
BELIECTBA U SHEPTUU B IKOCHCTEMAX
(1ienu nmuTaHus).

CpaBHUBATH MACTOMUIIHBIC U IETPUTHBIC
LN MUTaHUS

9.3

DKOJIOTUUYECKUE
MTAPaAMU/IBI

OcCHOBHBIE TTOKA3aTEN YKOCUCTEMBI.
buomacca u npogykuusi.
DKOJOTUYECKHE MTUPAMUIBI YUCET,
OMoMacchl U YHEPTUH.
JdemoHcTpauuu

Tabauysl u cxemol: « IKOIOTUIECKAS
nupamMuaa Yucemn, « JKoJoruyecKas

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHATHI: MpOoAyKIus, OroMacca,
HKOJIOTHYECKas MUpaMua.
XapakTepu3oBaTh IPABUJIA
HKOJIOTUYECKUX TUPAMUJ YHCET,
OMOMAacChl U SHEPTUH.

OOBACHATD NPUYUHBI PA3THUNN
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nupamMujia OGuoMacchD,
«IKOJIOTUYECKAas MUpaMUIa SHEPTUMD)

B IIPOAYKTUBHOCTH Y Pa3HBIX
DKOCHCTEM.

[TpuBOUTE MpUMEPHI IPAKTUYECKOTO
IPUMEHEHHUS MPABUJ HKOJIOTUYECKUX
HUpaMuI.

CpaBHuBaTh OMOMAacCy U MPOAYKIHUIO
DKOCHCTEM CyIIH 1 MUPOBOTO OKeaHa

9.4 | 3meHeHwus 1 HanpasneHnHble 3akoHOMEpHBIE CMEHBI | PackpriBaTh coepkaHue TEPMUHOB
COOOIIECTB — coo0111eCcTB — cyKileccuu. [lepBUUHbIE | M IOHSATUINA: CYKIIECCHS, KITMMAKCHOE
CYKIIECCUH Y BTOPUYHBIE CYKLIECCUU U UX COOOIIECTBO, CYKIECCUOHHBIN Psi.

MIPUYUHBI. AHTPOIIOTEHHBIE XapakTepu3oBaTh CyKIECCUM:
BO3JICHCTBHS HA CYKIIECCHUH. NIEPBUYHBIC U BTOPUYHBIE, TPUBOIUTH
KnumakcHoe cooOuiecTBo. WX MPUMEPHI U HAa3bIBATh MPUUUHBI
buopasnoobpasue u noinHoTa CMEHBI COOOIIIECTB.

KPYTOBOPOTA BEILIECTB — OCHOBA CpaBHUBATh BpEMEHHbBIE U KOPEHHbBIE
YCTOMYHUBOCTH COOOIIIECTB. OMOTreo1eHO3bl Ha KOHKPETHBIX
JdemMoHcTpanun IIPUMEPAx CBOEH MECTHOCTH.
Tabauywl u cxemor: «O0Opa3zoBaHue MonenupoBaTh pe3yabTaThl MpoIecca
6o10Tay, «I[lepBuunas cykieccus», CMEHBI OMOTEOIIEHO30B MO/ BIUSIHAEM
«BoccTanoBnenue neca nocie aHTPOTIOTEHHOTO (haKTOpa

o’Kapa»

9.5 | IIpuponnsie 2 [TpupoaHbIE YKOCUCTEMBI. PackpriBaTh cofiep:kaHuE TEPMUHOB
HKOCHUCTEMBI JleMoHCTpaum Y TIOHATUH: (PUTOTIJIAHKTOH,

Tabauywl u cxemul:, «IKOCUCTEMA 300TUTAHKTOH, SIPYCHOCT.

IIMPOKOJIUCTBEHHOTO JIECay, XapakTepu30oBaTh MPUPOIHBIC

«3KocucTeMa XBOMHOTO JIECay, HKOCUCTEMBI, UX OCHOBHbIE

«IKOocHcTEMA 03€pay. KOMITOHEHTHI (Ha IpUMepe 03epa,
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O06opynoBanme: akBapuyM Kak MOJEIb
SKOCUCTEMBI.

IKCKYpCcUsl «DKCKYPCHSI B TAITUYHBII
ouoreolrieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOI0bHBIN

WJIM IOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

XBOWHOTO U HIMPOKOJIMCTBEHHOTO JIECa).
OOBICHATH NPUYMUHBI PA3THYHON
OroMacchl IPOAYLIEHTOB

¥ KOHCYMEHTOB B IIPUPOTHBIX
IKOCHUCTEMAX.

CocTaBniaTh NaCTOUIIHBIE U JETPUTHBIE
LEeNU MUTAaHUS TPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
BXOJISILINX B COCTaB (PUTOIUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOGOCHOBBIBATH POJIb IPYCHOCTH

B )KM3HU Ha3€MHBIX 9KOCHUCTEM.
CpaBHuBaTh OMOMAacCy U MPOIYKITHIO
BOJ/IHBIX ¥ HA3€MHBIX HIKOCHCTEM

9.6 | AuTpororeHHbie 1 AHTPONOreHHBIE 3KOCUCTEMBI. PackpbIBaTh coziep>kaHre TEPMUHOB
HKOCUCTEMBI Arposkocucrema. Y TIOHSITHIL: arpO3KOCHCTEMA,
(arposKOCUCTEMBI) ArpoueHo3. Paznnuns mexny arporeHo3, MOHOKYJIbTYpa.

AHTPONOTE€HHBIMU XapakTepu3oBaTb OCHOBHBIE

Y IPUPOIHBIMU IKOCHCTEMAaMHU. KOMITOHEHTBI arPO3KOCUCTEMBI.

JdemoHcTpauuu [IpuBOAUTH pUMEPHI

Tabauysl u cxemol: «ATPOLICHO3Y, arpO’KOCUCTEM.

«KpyroBopoT BeIIEeCTB ¥ MOTOK CocTaBisATh LIETIH MUTaHUS arpOLEHO3a.

SHEPTUU B arpoLeHO3e». O060CHOBBIBATH MPUYUHBI HU3KOU

Oo6opynoBanme: repOapuu YCTOMYHUBOCTU arpO3IKOCUCTEM.

KYJIbTYPHBIX U TUKOPACTYIIHX CpaBHHBaTh arpO’IKOCUCTEMBI

pacTeHuil. Y IPUPOJHBIE SKOCUCTEMBI.

IKCKypeHs «IKCKypeus XapakTepu3oBaTh poJib YEJIOBEKA
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B arpO3KOCUCTEMY (Ha IoJIe
WIN B TETUNIMYHOE XO3SHCTBO)»

B COXPAaHEHUHU yCTOMYUBOCTH
arpodKOCUCTEM

9.7 | YpboskocHuCTEMBI. 3 Ypboskocucrembl. OCHOBHbBIE PackpriBaTh conep:kaHue TEPMUHOB
DOKOMOHHUTOPUHT KOMITOHEHTHI YPOOIKOCUCTEM. U TIOHATUH: ypOOIKOCUCTEMA,
I'oponckas dnopa u dayna. CUHAHTPOIHU3AIMs, Topoickas (iopa,
CuHaHTpONHU3aIKs TOPOJICKON payHBl. | TOPOJCKas (payHa, SKOMOHUTOPUHT.
buonornueckoe u X03UCTBEHHOE XapakTepu30BaTh OCHOBHBIE
3HAYEHUE arpodKOCUCTEM KOMITOHEHTHI yPOOIKOCUCTEM.
U YpOOIKOCHCTEM. OnuceiBaTh OMOIOTHYECKOE
3aKOHOMEPHOCTH (HOPMUPOBAHUS 1 XO351CTBEHHOE 3HAYCHUE
OCHOBHBIX B3aHMOJICHCTBHIA ypOO3KOCHUCTEM.
OpraHU3MOB B 3KOCHCTEMAX. [IpuBOIUTH TPUMEPHI U OLICHUBATH
[IepeHoC 3HEPTUM U BELWIECTB MEKIY COCTOSTHUE YPOOIKOCUCTEM CBOEH
CMEKHBIMH 9KOCUCTEMAMHM. MECTHOCTH.
Y CcTOMYMBOCTH OPraHU3MOB, BoIABISTH 0COOEHHOCTH TOPOJICKON
NOMYJISIIUNA U SKOCUCTEM B YCIOBHSIX Gbrops! 1 GayHBbI.
€CTECTBEHHBIX M AaHTPOIOTE€HHBIX CpaBHUBaTh ypOOIKOCUCTEMBI
BO3/ICICTBUIA. Y [IPUPOJIHBIE SKOCUCTEMBI
MeTto10510T1s MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONIOTEHHBIX
9KOCHUCTEM.
JdemoHcTpauuu
Tabauyst u cxemol: «I[Ipumepsr
ypOOsKOCHUCTEM.
IIpakTueckas padora
«/3yueHune u onucanue
ypOO3IKOCHUCTEMBDY.
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JlaboparopHasi padora

«M3yuenue pazHOOOpa3usi MENKUX
MIOYBEHHBIX WICHHUCTOHOTHX B PA3HBIX
HKOCUCTEMAX)

Htoro

4acoB I10 TEME 12

10

Tema «buocdepa — riodajbHast IKOCUCTEMA»

10.1

buocdepa. Crpykrypa 2
U coctaB Ouocepsl

buocdepa — obmennanerapHas
00o0J104Ka 3eMIIH, TJIe CYLIECTBYET
WIH CYIIECTBOBAJA KU3Hb. PazButue
MpeACTaBICHU 0 Ouocgepe B Tpyaax
9. 31occa. Yuenue B.M. Bepuaackoro
o buocdepe. O6mactu 6uochepsl u ee
cocras. JKuBoe BemecTBo Ouocgepsl
U ero QyHKIIUH.

JemMoHcTpanun

Ilopmpemuwi: B. . BepHanckui,

9. 3rocc.

Tabauyvt u cxemwi: «I'eochepbl
3emuin», « DYHKITUU )KUBOTO BEIIECTBAY

PackppiBaTh cosiepykaHe TEPMHUHOB

U TIOHATHI: 6rocdepa, KuBoe
BEII[ECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIeCTBO, OMOTEHHOE
BEIIECTRO.

[TpuBOIUTE GOPMYITUPOBKH OCHOBHBIX
nojoxeHut yuenus B. Y. Bepnaackoro
o obuocdepe.

Xapaktepu3oBath 0071acTH OMochepbl
U X COCTaB, Ha3bIBaTh 00JIACTH
pacnpocTpaHEHUS KUBOTO BEIECTBA

B 000JI09KaX 3eMJI U BBISBIIATH
MPUYHHBI €70 Pa3TUIHOTO
pacrpeeneHusl.

[Tepeuncnsath GyHKINUN KHUBOTO
BelecTBa ouocdepsl (razonas,
OKHCITUTEIILHO-BOCCTAHOBHUTEIIbHAS,
KOHIICHTPAIMOHHAS, OMOXMMHYCCKAS).
[IpuBOANTH IPUMEPHI TTPEOOPA3YIOIETO
BO3/ICHCTBHS )KUBOTO BEIIECTBA

Ha ouochepy.
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AHanu3upoBaTh U OLIECHUBATH
OMOIOTHYECKYI0 HH(OPMALIHIO

0 rI100AJIbHBIX AKOJIOTHUECKUX
npobiemax 6uochepsl, MoTydaeMyto
U3 Pa3HBIX UICTOYHHUKOB.

OuenuBats Bkiaja B. Y. Bepnaackoro,
3. 310cca B cO3/1aHUE YUEHUS

o obuocdepe

10.2 | 3akoHoMepHOCTH 2 3aKOHOMEPHOCTH CYIIECTBOBAHUS PackppiBaTh copepkaHrue TEPMUHOB
CYILIECTBOBAHHMS ouocdepnl. OcobeHHocTH GMochephl Y MOHATHUH: T7I00aJIbHAS SKOCUCTEMA,
onochepsl. KaK TJI00QJIbBHON SKOCUCTEMBI. JUHAMUYECKOE PAaBHOBECHE,
KpyroBopoTsl JlnHaMu4yeckoe paBHOBECHE KPyTOBOPOTHI BEIICCTB,

BEIIICCTB B Onocdepe. KpyroBopoTsl BemiecTs OMOTCOXUMHUYECKHUE ITUKITBI.

1 OMOTEOXUMHYCCKHUE ITHKJIIBI XapakTepru3oBaTh 0COOCHHOCTH

(yrnepona, azora). PurmMmudHoCcTh o6unocdepsl Kak rio0aabHOMI

sIBJICHUH B Ouocdepe. HKOCHUCTEMBI.

JemMoHcTpanun Onpenensate PyHKIIHUIO OMOCheps

Tabauyvt u cxemwvi: «I'eochepsl B 00ecIIeueHNH OMOTCHHOTO

3emun», « DyHKIMH )KUBOTO KPyTOBOPOTA BEIICCTB Ha IJIAHETE.

BelecTBay, «KpyroBopot azora XapakTepru30BaTh OCHOBHBIC

B TIpupoe», «KpyroBopot yriepoaa KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.

B IIpuponae», «Kpyrosopor kucinopona | CpaBHHBaTH 0COOCHHOCTH KPYyTOBOPOTA

B TIpUpoe», «KpyroBopoT BoabI Pa3INYHBIX BEIIECTB.

B TIPHPOJICH OrneHnBaTh 3HAYCHUE KPYTOBOPOTA
BEIIECTB JIJIS CYIIECTBOBAHUS YKU3HU
Ha 3emJie.
OOBSACHSTH POJIb OPraHU3MOB
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B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIIECTB.

BEISBISATE AMHAMUYECKOE PABHOBECHE
onochepsr.

[TpuBOIUTE MPUMEPHI PUTMUIHOCTH
SIBJICHUH B OMocdepe

10.3 | 3onanbHOCTH 2 3oHanbHOCTH Onocdepsl. [lonsTe PackpriBaTh copepkaHue TEPMUHOB
ounocdeprl. OCHOBHBIE 0 buome. OCHOBHBIE OMOMBI CYIIIH: U MOHATUIN: OUOMBI, TYHJIpa, XBOIHBIE
OMOMBI CyIIN. TYHJIpa, XBOIHBIE JIECa, CMEILIaHHbIE jeca, CMEIIaHHbIE JIeca,

Y cTOMUNBOCTH U IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, IIMPOKOJIUCTBEHHBIE JIeCa, CTEIH,
ouocdepsl CaBaHHBL, ITyCTBIHU, TPOIIMYECKHE JIECA, | CABAHHBI, IyCTHIHU, TPOIIUYECKUE JIeCa,
BBICOKOTOPBS. KituMaT, paCTUTENbHBIN | BEICOKOTOPBSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3bIBaTh Ha KapTe
CrpykTypa 1 QyHKIMS )KUBBIX CHCTEM, | M XapaKTE€pU30BaTh OCHOBHbBIE OMOMBI
OLICHKA UX PECYpCHOI0O MOTEHIMaNa CYILHU.
1 OnocepHbIX PYHKIIHIA. CpaBHUBaTh 0COOCHHOCTH KJIMMaTa,
JleMoHCTpauMu MOYB, PACTUTEIBHOTO U )KUBOTHOTO
Tabauywl u cxemwvl: «OCHOBHBIE OMOMBI | MUpPa pa3HBIX OMOMOB CYIIIA 3EMJIH.
cymmy, «Knumarnueckue nosica BbIsSBISTE IPUUMHBI 30HATIBHOCTH
3emmmny, « Tynapay», «Taiiray, B Ouocdepe
«CMemmaHHbIHN Jecy,
«IIIupokonucTBEHHBIH Jecy, « CTenby,
«CaBanHay, «[1yCTbIHS,
«Tponmuecku jiecy.
OO6opynoBanme: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIUHU KUBOTHBIX
HToro yacos no teme 6
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11

Tema «Hesr0oBeK M OKpYysKalOLIas cpeaa»

11.1 | Bo3neiicTBue 2 DKOJIOTUYECKUE KPUZUCHI U X PackpsIBaTh cojiep:kaHuEe TEPMUHOB
yesioBeka Ha ouochepy npudrHbl. Bo3nelicTBre yenoBeka U TIOHATHUH: aTMoc(epa, BeliecTBa-
Ha Ouocgepy. 3arpsi3HEHUE BO3AYLIHON | 3arps3HUTENH, HAPHUKOBBINA S PEKT,
cpenbl. OXpaHa BO3yXa. 3arps3HEHUE | «030HOBAs JIbIPA», KKUCIOTHbBIE
BOAHOM cpeabl. OXpaHa BOJHBIX 0K IU», Tuapochepa, SBTpoduKaims
pecypcoB. Pazpymenne nouBsl. OXpaHa | BOJOEMOB, I10YBa, 3PO3HUs MOYB,
IIOYBEHHBIX pecypcoB. I3mMeHeHne NECTULIUBI, SKOJIOTUYECKUN
KJIMMaTa. KpU3HC.
JemMoHcTpanun AHaIM3UPOBATH AHTPOIIOTEHHBIE
Tabauywl u cxemul: «3arpsi3HEHHE (dakTopbl Bo3elcTBUA HAa buochepy
atMochepbl», «3arpsi3HEHUE (posb yenoBeka B MPUPOE) HA Pa3HBIX
ruapochepbd», «3arps3HEHHUE IOYBbD, | ATarax Pa3BUTHS YEITIOBEYECKOTO
«ITapHUKOBBII YPPEKT» o0riecTna.
XapakTepu3oBaTh riao0aabHbIC
HKOJIOTUYECKUE MTPOOIIEMBI;
OCHOBHBIE HICTOUHHUKH aTMOC(EPHBIX
3arpsi3HEHMI; SKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C YBEJINYECHUEM
TpaHCHOpPTa B KPYIHBIX TOPOJIaX;
ABTPOGUKAIIUIO BOJOEMOB;
MIOCJIEJICTBUS 3arpsA3HEHUS BOJ
XUMUYECKUMU BEILIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HA TIOUYBEHHBIN
MOKPOB.
ApryMeHTHpOBaTh 3HAUECHUE
HKOJIOTMYECKUX 3HAHUI B PEILICHUN
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BOIIPOCA O NOAAEPKAHUH YCTOMUYNBOCTH
ouochepsl

11.2 | Aurpormorentoe 2 AHTpONOreHHOE BO3/CICTBHE PackpriBaTh conep:kaHue TEPMUHOB
BO3JICHCTBHUE HA PACTUTEIbHBIN U )KUBOTHBIN MUP. Y TIOHSITUW: COKpAILICHUE
Ha PaCTUTEJIbHBIN U OxpaHa paCTUTENBHOIO U KUBOTHOIO | OMopa3zHooOpasusi, OXpaHa IpUPOIbI,
YKUBOTHBIA MHP. Mupa. OCHOBHBIE TPUHITUIIBI OXPAHbI 0c000 OXpaHsIeMbIe PUPOTHBIC
Oxpana npupoibt npupoasl. Kpacueie kauru. Oco6o tepputopun (OOIIT), GoTaHnueckuit
OXpaHsAEMBbIE IPUPOIAHBIE TEPPUTOPUU | CcaJl, 300JIOTMUYCCKUI TTapK.
(OOIIT). borannyeckue capl XapakTepu30BaTh IUIAHETAPHYIO POJIb
1 300JI0THYECKHE MTAPKU. PacTEHHI U JKUBOTHBIX.
JdemMoHcTpanun [IpuBOIUTH TPUMEPHI IPSMOTO
Tabnuyol u cxemwvi: «Ocod0 1 KOCBEHHOI'O BO3/ICHCTBHUS YEJIOBEKA
OXpaHseMbIE TPUPOJHBIE TEPPUTOPUM». | HA PACTUTEIbHBIA U )KUBOTHBIN
Oo6opynoBanme: potorpadpuu MHUD.
OXpaHSIEMbIX PACTEHHUI U )KUBOTHBIX XapakTepu30BaTh MPUHIUIIBI
Kpacnoit knuru PO, KpacHoit knuru «BcemMupHO CTpaTErnu OXpaHbl
peruona IIPUPOJIBDY.
[lepeuncnaTb 0COOEHHOCTH pa3InYHBIX
OOIIT.
[TpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOEII MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3emMiIu.
[IpuBOIUTH IPUMEPHI PEIKUX
Y MaJIOYMCIIEHHBIX BUJIOB PACTEHUI
U ’KMBOTHBIX CBOEHM MECTHOCTH,
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3aHeceHHbIX B KpacHble kHUrM
pernoHoB u Kpacuyro kaury PO

11.3 | PaumonaibHOE 2 OCHOBHBIC PUHIIUAIIBI YCTOHYHUBOTO PackpbIBaTh cojiepkaHNe TSPMHHOB
MIPHPOJIONIOIB30BAHUE Pa3BUTHS YEIIOBEYCCTBA M TIPUPOIBI. Y TIOHATHH: pallHOHAILHOEC
U YCTOMYUBOE PanroHaibHOE MPUPOOIIOIB30BAHHEC IIPUPOIOTIOIB30BaHNE, YCTOWUHNBOE
pa3BHUTHE Y COXpaHCHHE OMOJIOTHYECKOTO pa3BUTHE, PUPOIHBIE PECYPCHI,
pazHooOpasus 3eMIIH. DKOJIOTHYECKUH CIIE].
OO01re 3aKOHOMEPHOCTH XapakTepru30BaTh OCHOBHBIC IIPUHIIUATIBI
I100aJBHBIX SKOJIOTHYECKHX YCTOWYMBOTO Pa3BUTHS YCIIOBEUYCCTBA
Kpu3ucoB. OcoOEHHOCTH U TIPUPOJIBI.
COBPEMEHHOTO KPH3HCa U €T0 OmnuceIBaTh HEMCUEPITACMBIE
BEPOSTHBIC ITOCIICCTBUSI. U ¥cYepIIaeMbIe IIPUPOIHBIC PECYPCHI,
Pa3BuTHE METOOB MOHHTOPHHTA MO TYEPKHUBAsi OTHOCHTEILHOCTD
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX HEHCYCPIIAEMOCTH ITPUPOTHBIX
IIPOIIECCOB. PECYPCOB; XapaKTePU30BaTh MPOIECCHI
JleMOHCTpauM WX BO3HUKHOBCHHMS M YCJIOBHS CPEJIbI,
Tabauywvt u cxemovr: «Moaenu MPUBOJISIINE K UX ()OPMHUPOBAHHMIO.
YIPABJISIEMOTO MUPa» PackpbIBaTh IpOOIEMBI PAIIMOHAIIBEHOTO
IIPUPOOIIOIH30BAHUS M HAXOIUTh ITyTH
UX pelICHUS
HToro gacos 1o Teme 6
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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NEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHMSA N OJIEMEHTOB
COLEPKXAHUA ITO BUOJIOI'NHU

IIpoBepsiemblie Ha EI'D no 6mos10orum Tpe6oBaHus K pe3yJibTaTaM 0CBOCHUS
OCHOBHOI1 00pa30BaTe/JIbLHOM MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHUA

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
00pazoBaHUs

1

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHWHBI MHUPA, B TO3HAHUHU 3aKOHOB MPUPOJIBI U PEIICHUU
JKU3HEHHO  BAXHBIX  COLMAJIBbHO-3TUYECKUX,  IKOHOMHUYECKUX,
HKOJIOTMUECKUX TpoOJIeM YelloBeUeCTBa, a TakKe B PEIICHUU
BOIIPOCOB PAIMOHATIBHOTO MPUPOJONOIL30BaHUsI, B (OPMUPOBAHUU
IIECHHOCTHOTO OTHOIIEHUSI K TMpUpPOAE, OOIIECTBY, UYEIOBEKY;
O BKJIJIC POCCUUCKUX U 3apyOEkKHBIX YUCHBIX — OMOJIOTOB B PA3BUTHE
ouooruu

Brnanenne cuctemMoil 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX
OOBEKTOB W HKOCUCTEM (ONHCAaHHUE, U3MEpPEHUE, NPOBEICHUE
HAOJIOICHUI); CIOCOOAMM BBISIBJICHUS U OIICHKH aHTPOIOTEHHBIX
W3MEHECHUU B PUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, IPOBEPATHh UX AKCIICPUMEHTATHLHBIMH
cpencrtBamu, (QOpMyIHpYys 1€Jdb UCCIENIOBAaHUS, AaHAIM3UPOBATH
MIOJTYYEHHBIC PE3YJIbTATHI U JCIaTh BHIBOIBI.

BrisiBIeHHE 3aBHCUMOCTH  MEXIY HMCCIECIYeMBbIMH BEJIMYHMHAMH,
O00BSICHEHHE TIOyYCHHBIX PE3YJIHTATOB U (POPMYJIHMPOBAHUE BHIBOJIOB
C MICTIOJIb30BAaHMEM HAYUYHBIX MTOHATHH, TECOPUI U 3aKOHOB

YMeHue BIajeTh CUCTEMOW OHOJIOTHYECKUX 3HAHUM, KOTOopas
BKJIFOYAET: OCHOBOTIOJIAraOIIHe OMOJIOTHYCCKIE TSPMUHBI M TTOHSTHS
(KkW3HB, KJIETKAa, TKaHb, OpraH, OPTraHW3M, BWJ, IOIYJISIIHS,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHBIH ~ MUMMYHHUTET, OWOCHHTE3 Oeika, OWOIoJIUMepHI,
JTUCKPETHOCTD, caMOpeTyIISIIHS, CaMOBOCITPOU3BE/ICHNE,
HACJICJICTBEHHOCTh, M3MEHYHUBOCTh, JHEPro3aBUCHMOCTh, POCT
U pa3BUTHE);
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Ouonoruueckue  Teopu:  kieroyHas Teopus 1.  IlIBanHa,
M. Ilneiaena, P. BupxoBa; KJIOHaJIbHO-CEIIEKTUBHOIO UMMYHHUTETA
I Opnux, n.n. Meunukosa, XpOMOCOMHAasi  Teopus
HacleacTBeHHOCTH T. MopraHa, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. bapa, sBommonmonnas reopus Y. JlapsuHa, CMUHTETUYECKAs TEOPHS
HBOJIIOIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. Cykauesa; yuenue H.M. BaBunoBa o nentpax mMHoroo0Opasus
U MPOUCXOXKJICHUS KyJbTYpHBIX pactenuii, yuenue A.H. CesepiioBa
O MyTSAX M HaMpaBJICHUSAX 3BoJionuu, yueHue B.M. Bepnaackoro —
0 6uocdepe); 3aKOHBI (€TUHOOOPa3Us TOTOMKOB TIEPBOTO TTOKOJICHNUS,
pacIleIUICHHs] MPU3HAKOB, HE3aBUCUMOI'0 HACIEAOBAHUS MPU3HAKOB
['. MeHnpaenst; CUEIJIEHHOTO HACJEAOBaHUs MPU3HAKOB U HAPYLICHUS
cueruiecHuss reHoB 1.  MopraHa; TOMOJOTHYECKHUX  PAJIOB
B HacyeacTBeHHOM u3meHunBoctu H.M. BaBunoBa; reHeTnyeckoro
paBHoBecus JIx. Xapau u B. BaitnOepra; 3apoapllieBOro cxoicTBa
K. bapa; 6uorenernueckuii 3akoH 3. ['ekkensi, @. Mroepa);
OPUHIUIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npaBuia (Muanmyma FO. JInbuxa, sKkomornyeckon mupamMuabl YUCell,
OHOMAaCCHI M SHEPTHUN);

runote3bl  (koanepBaTtHoi AWM. OmnapuHa, TEpBUYHOTO OYJIHOHA
JIx. Xonnaeitna, mukpochep C. Doxkca, pudozuma T. Yek)

4 YMeHue pematb TOWCKOBBIE OWOJIOTHYCCKUE 3a/ayd; BBISBISATH
PUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty UCCIICTy eMBIMU
OMONIOTHYECKUMH OOBEKTaMH, MPOIECCAaMU M SBJICHHUSIMH, JIeJIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PE3yJIbTATOB,
COCTaBJISITh FTEHOTHITMYCCKUE CXEMbI CKPEIIIMBAHUS JIJISl PA3HBIX THIIOB
HACJICIOBaHMsI TPU3HAKOB Y OPTraHW3MOB, COCTAaBJISITH CXEMBI
IEepeHoca BEIIECTB W DHEPrUM B JKocHcTeMax (LIEMd IHUTAHHSA,
MTUIIEBBIE CETH)

3) YMeHue  ycTaHaBiIMBaTh  B3aUMOCBSI3U  MEXAY  CTPOEHUEM
U (QYyHKUMAMU: OPraHOMAOB, KIETOK pa3HbIX TKaHEW, OpraHaMu
U CUCTEMaMHU OpPraHOB Yy PACTEHMM, KMBOTHBIX U YEJIOBEKA; MEXIY
JTanamMu 0OMEHa BEUIECTB; 3TallaMy KJIETOYHOIO IIUKJIA U AKU3HEHHBIX
IUKJIOB  OPraHM3MOB; d3TalaMd  AMOpPHUOHAIBHOTO  Pa3BUTHS,
T€HOTUIIOM U (PEHOTUIOM, PEHOTUIIOM U (PaKTOpaMu Cpebl OOUTaHUS;
IPOLIECCAMH  3BOJIIOLIMM; ABWXKYIIMMH CHJIAMH AHTPOIOIEHE3a;
KOMITOHEHTaMHU Pa3IUYHbIX HKOCUCTEM U MPHUCHOCOOJICHUSIMU K HUM
OpPraHHU3MOB
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6 YMeHue BBIACJIATE CYHICCTBCHHBIC IIPHU3HAKU:!
CTPOCHU BHPYCOB, KJICTOK ITPOKAPHOT U 3YKAPHUOT, OOAHOKJIICTOYHBIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B, IKOCHCTEM
u Oumocdepbl; CTPOCHHUS OPTaHOB M CHCTEM OPTaHOB pPACTEHUH,
KUBOTHBIX, YeIIOBEKa, MIPOIIECCOB KHU3HEACITENFHOCTH,
NPOTEKAIONMIUX B OpPraHW3MaxX pACTCHHM, >KUBOTHBIX M YEIOBEKA;
OMOJOTHYECKUX TPOIIECCOB: OOMEHa BEmIeCTB (MeTaboIM3M),
uHGOPMAIIMU U TIPEBpAIICHUsS SHEPTUH, OpOKeHUs, aBTOTPO(HOro
U TeTepoTpo(HOro TUMOB MHUTaHUA, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, TaMETOTeHEe3a, SMOPUOTEHEe3a, TOCTIMOPHUOHAIBHOTO
pa3BHUTHA, Pa3MHOXKEHUsS, WHIAWUBUAYAIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aWMOJICUCTBUS T'€HOB, TE€TEpPO3Uca; JECUCTBUHI
HUCKYCCTBEHHOTO  OTOOpa,  CTAaOWIM3UPYIOIIETO,  JIBHXKYIIETO
U pa3pbIBAIOIIETO €CTECTBEHHOrO0 OTOOpa;  alIONaTpUYECKOTo
U CHMITATPUYECKOTO BHUJA000pA30BaHUS; BIUSHHS IBHKYIIAX CHJI
DBOJIIOIMM  HA  TeHO(POHNI  TOMYJSIUU;  IPUCIOCOOJICHHOCTH
OpraHU3MOB K Cpele OOWTaHWs, 4YEepPEeIOBaHMUS HANPABICHHUM
HBOJIIOIUU; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B DKOCHCTEMAaX

7 ChopMupoBaHHOCTh yMEHUSI BBIIEIATH CYIIECTBEHHbIE NPHU3HAKU
BUPYCOB, KIETOK IIPOKAPUOT M  DYKApHUOT; OAHOKJIETOYHBIX
U MHOIOKJIETOYHBIX  OpPraHu3MOB,  BHJOB, OHOre€OLEHO30B

U DKOCUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIIECTB
W TIpeBpalleHus] SHEPTUM B KIETKE, (HOTOCHHTE3a, IMIACTHYECKOTO
W DHEPreTHYecKoro oOMeHa, XEMOCHWHTe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHMS, PA3BUTHUS M PA3MHOKEHUS, WHIUBUIYATBHOTO
pa3BuUTUsl opraHu3Ma (OHTOTE€He3a), OOphOBI 3a CYIECTBOBAHUE,
€CTEeCTBEHHOTO O0TOOpa, BUJI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB K cpejie OOMTaHus, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPOIIOTEHHBIX W3MEHEHUW B DJKOCHUCTEMax CBOEM MECTHOCTH,
KpyTOBOPOTa BEIIECTB U MPEBPAIICHHS YHEPTUU B Onocdepe

8 VYMenue HCIIOJIL30BaTh COOTBETCTBYIOIIHE apTyMEHTBHI,
OMOJIOTHYECKYI0O TEPMUHOJIOTHIO W CHMBOJIMKY JIJISl JOKa3aTeIhCTBA
POJICTBA OPTaHW3MOB Pa3HBIX CHCTEMATHUYECKHUX TPYIII; B3aUMOCBSI3U
OpraHu3MOB W CpeAbl OOWTaHMs; CAWMHCTBA YEIIOBEUCCKUX pac;
HEOOXOIUMOCTH 3JI0POBOTO obpaza JKU3HHU, COXpaHCHUS
pa3HooOpasusi BUJIOB U DKOCHUCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS
MIPUPOBI U YSIIOBEUECTBA
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9 YMeHue KpUTHYECKH OIICHMBAaTh WH(OpMAIHO OWOJIOTHYECKOTO
COJIep KaHMsl; MHTEPIPETUPOBATh ITHUYECKHE ACTIEKThI COBPEMEHHBIX
UCCIICIOBaHWA B OWOJIOTMH,  MEIHWIIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh rI100ATBHBIE SKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH,
dbopMHpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITUIO
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IlepeyeHb 3JIEMEHTOB COAePKAHUSA, TPOBepsieMbIX HA EI'D no Ouosorumn

Kon

[IpoBepsieMblii 3IEMEHT COICPIKAHMS

1

buonorus kak HayKa. JKuBbIe CUCTEMBI U UX N3Yy4YCHHUC

1.1

CoBpeMeHHass OWoOJIOTUS — KOMIUIEKCHas Hayka. buosjormyeckue Hayku
U u3ydyaeMble UMH TpoOiembl. DyHIaMEHTaJdbHbIE, MPUKIAJIHBIC
U TIOMCKOBBIC HAYYHbIEC UCCIIEOBAaHUS B OMOJIOTUU.

3HavueHue O6Moyioruu B POpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccuu, cBsizanHbIe ¢ Ononorueii. 3HaueHne OMOJIOTHH
B MPAKTUYECKOU JESITEIIbHOCTU YEJIOBEKa: MEUIIMHE, CEILCKOM X035HUCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI

1.2

KuBbie cucTeMBl Kak TpeaMeT u3ydeHus Ouosiorud. CBOMCTBA JKUBBIX
CUCTEM: €MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0KHOCTD u YIOPSAI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
caMOOpraHu3allysi, CaMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHUYNBOCTD,
POCT U pa3BUTHE.

YpoBHM OpraHM3alvy >KUBBIX CHCTEM: MOJICKYJSAPHBIA, KICTOUHBIM,
TKAQHEBbI, OPTraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM, SKOCUCTEMHBIN
(6uoreonenoTnueckuit), Ouochepnsit. [Iporecchl, TPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKY KUBOTO. JKH3Hb Kak popMa CyIIeCTBOBAHUS
Marepuu

1.3

Mertoasl Ononornueckoi Hayku. HabmroneHue, usMepeHue, SKCIIEpUMEHT,
cucreMaTu3amnus, meraaHaiu3. [loHATME O 3aBUCMMOM M HE3aBUCUMOMU
nepeMeHHou. IInanupoBanme skcriepuMenTa. llocTaHOBKa M mpoBepka
runote3. HyneBas rumore3a. IloHsTHe BBIOOPKM M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornyeckux JaHHbIX. OIEHKA JTOCTOBEPHOCTH MOITYYEHHBIX
pe3ynbTaToB. [IpUUUHBI UCKAXKEHUSI PE3YIbTATOB AKCIiepuMeHTa. [ToHsaTue
CTaTUCTUYECKOTO TECTa

Kierka kak Ouosiornueckas cucremMa

2.1

Knerka — cTpykTypHO-QyHKIIMOHaNbHAs eauHuLa >kuBoro. HWcropus
oTkpbiTus kietku. Paborer P. T'yka, A. JleBenryka. Knetounas teopus
(T. llIBann, M. lneiinen, P. Bupxo). OcHOBHbIE IOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJSIPHOW Y KJIETOYHOM  OMOJIOTUM: MHUKPOCKOIHS,
xpomatorpadusl, anexTpodopes, METO]T MEUEHBIX aTOMOB,
muddepeHanbHoe HeHTpUPyrupoBanme, KyJIbTUBUPOBAHHUE KIIETOK

2.2

XUMHUYECKAN COCTaB KIJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKDPOIJIEMEHTHI.
Bopa u ee posib Kak paCTBOPUTEIS, peareHTa, y4acTue B CTpYKTypUPOBaHUU
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KJIIETKH, TEIUIOpPEryysiquid. MuHepalbHble  BellecTBa  KJIETKH, HX
Ouonoruyeckas pojb. Pojab KaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CrpykTypbl 6e51k0BOI MoJeKyibl. [lepBudHas ctpykTypa Oenka, HenTuIHas
CBA3b. BTopuuHas, TpeTHuyHas, YETBEPTHUYHAs CTPYKTyphl. JleHaTypaums.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonormueckue GyHKIUU
OEJKOB.

YrneBonsl. MoHocaxapuasl, IUCAXapUbl, OJIMTOCAXapHUBI
1 noaucaxapuabl. OOLmil IUIaH CTPOECHUS U PU3UKO-XUMUYECKUE CBOICTBA
yriaeBoJ10B. buonornueckue QyHKIUU yTiIeBOIOB.

Jluupel.  TmapodunbHo-THApOdOOHBIE  cBoiicTBa.  Kiaccudukanus

JIUTIH]IOB. Tpurnunepunsl,  pochomunuabl,  BOCKH,  CTEPOHUJIBI.
buonorundeckne ¢yHkuuu aunugoB. OOIMe CBOWCTBA OMOJIOTMYECKUX
MeMOpaH  —  TEKYYecTb, CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJIYITPOHHUIIAEMOCTb.

Hyxneunoseie kucnorel. [IHK n PHK. CtpoeHne HyKIIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunmun kommuiementapHoctd. IlpasBuiio Yapradda.
Crpyxrypa JIHK — nBoiinas cnipanbs. MecToHaxoXeHue 1 OUOIOrH4eCcKue
¢ynkunu IHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne monexkynsl AT®. Makposprudueckue cBsizu B MoJiekysie ATO.
buonornueckue ¢ynkuuun AT®. BoccraHOBIEHHBIE TEPEHOCUYUKH, HX
¢ynkuuu B kierke. Cexkenuponanue JJHK.

CrpykTypHast OMOJIOTHs: OMOXUMHUUECKHE H OMO(PH3UIECKHUE UCCICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJT

2.3 Tumbl KJIETOK: 3yKapuoTUuUecKas | TmpokapuoTudeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BaAHUS KIETKU.

CrpoeHue mnpokapuoTHUUecKor KieTku. KieroyHas cTeHka OakTepuii
u apxeil. OcOOEHHOCTH CTpPOCHHUS TeTepoTpodHOH H aBTOTPOGHOMU
IPOKAPUOTUIECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.
CrpoeHue u (yHKIITMOHUPOBAHUE AYKApUOTUYECKOU KJICTKH.
[Tnasmatnueckas memOpana (mazmanemma). CTpyKTypa IMIa3MaTHueCKou
MeMOpanbl. TpaHCopT BeHIECTB uYepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (Muddy3us, obnerdennas auddysusi), akTUBHBIN (TIEPBUYHBIN
U BTOPWUYHBIM aKTUBHBIN TpaHcnopt). [lomynpoHunaeMocTs MeMOpaHBbI.
PabGoTta HaTpwmii-kanueBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (aroimTos.
Ox3o1uto3. Knerounas crenka. CTpykTypa U QyHKIIUU KJIECTOYHON CTEHKHU
pacTeHul, rpuooB.

[uTtomnna3ma. [{uto3oib. [{lutockeneT. JBuxenue muToraasMbl. OpraHou bl
kieTku. OqHOMEMOpPaHHBIE OPTAHOU Bl KJIETKH: SHIOTUIa3MaTHYECKasl CETh
(BIIC), ammapar Tombmxu, JIU30COMBI, WX CTpOEHUE U (DYHKIIUW.
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B3aumocBs3p 0qHOMEMOpaHHBIX ~ OpraHouzoB  KieTku. CrtpoeHue
rpaHysipHOro petukyiaymMa. CHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuit (arpaHyssipHBII) SHIOMIIA3MAaTHYECKUIM
petuxkyiaym. CekperopHas ¢yHkuus anmnapata [onpmku. Tpancnopt
BEIIECTB B KIJIETKE. BaKyonum pacTUTENbHBIX KIETOK. KIeTOuHBIA COK.
Typrop.

ITomyaBTOHOMHBIE OPraHOUABI KJIIETKU: MUTOXOHIPUH, TUIACTH/IBI.
Crtpoenue u GyHKIIMH MUTOXOHAPUN U TiacTufl. [lepBuyHbIe, BTOPUYHBIC
U CIOXHBIE TUIACTUIBI (POTOCHHTE3UPYIOMIUX JYKAPUOT. XJIOPOILIACTHI,
XPOMOIUTACTBHI, JICUKOILIACTHI BBICIIMX PACTEHU.

HememOpanHnbie opranonibl kieTku CtpoeHue U GyHKIUA HEMEMOPAHHBIX
opraHousioB kietku. Pubocomel. MukpodunamenTsl. MpllIeyHble KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHHE U JABHKEHUE >KTYTHKOB
U pecHUYeK. MUKpOTpyOOUKHM UuTOMIa3Mbl. L{eHTproIb.

Snpo. Obosnouka siipa, XpOMaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U

¢yHkuuud.  SnepHblii  OENKOBBI ~ MAaTpHKC. IIpocTpancTBEHHOE
pacrojoXXeHue XpoMocoM B uHTepda3zHOM sjape. benku xpomaTuHa —
TMICTOHBI.

Krnerounsie BkiroueHns. CpaBHUTEIIbHAS XapaKTEPUCTHKA KIIETOK DYKapHOT
(pacTuTensHOM, )KUBOTHOM, TPUOHON)

2.4 AcCUMUIIALIAS U JUCCUMMIIAIMS — JBE CTOPOHBI MeTaboyim3Ma. THIbl
oOMeHa BemecTB: aBTOTPO(MHBIA U reTepoTpodHBI. YuacTue KuUCIopona
B OOMEHHBIX TMpoleccax. OHEpPreTMyeckoe oOecreyeHne KIIETKU:
npeBpamienne AT® B oOMeHHbIX mnporeccax. epMeHTaTUBHBIN XapakTep
peakuuii KietoyHoro meradonu3ma. MepMeHTHI, UX CTPOEHHUE, CBOMCTBA
u  Mexanusm  jedctBusas.  Kodepmentsl.  Otamuus — depMeHTOB
OT HEOPraHWYECKUX KaTajau3aTopoB. belku-akTuBaTOpbl U OENKU-
UHTUOUTOPBL.  3aBUCHMOCTb  CKOPOCTHM  (PEPMEHTAaTUBHBIX  peakLui
OT pa3IMYHbIX (PaKTOPOB.

IlepBUuYHBINM CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DotocuHTe3. Poiib
XJIOpOIUIacTOB B Tmpouecce (orocunre3a. CBeroBas M TeMHOBasi (hasbl.
[IponyktuBHOCTh  (OoTOCHHTE3a. BnusHue  pa3iuyHbIX  (PaKTOpOB
Ha CKOPOCTh (pOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Paznoobpazue OpPraHnu3MOB-XEMOCHHTETUKOB:
HUTpUUIIUPYIOIIKEe  OakTepuu,  Kenezo0akTepu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHbie opranm3mbl. Buasl Opoxenus. [IpogykTel OpoxeHus U HMX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH OO0JIC3HEN.

AspoOHBIe OPTraHU3MBI. Oransl YHEPreTUYECKOro oOMeHa.
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[ToaroTroBuTenpHbI 3Tam. [TUKOINM3 — OECKUCIOPOAHOE PACIICTICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE JIbIXaHWE. PO MUTOXOHIpHIA
B Imporeccax OHOJIOrMYecKOro okuciaeHus. Llukinueckue peakiuu.
OxucnutensHoe QochopunupoBanue. [IpenmymiectBa a’poOHOTO MyTH
oOMeHa BeIecTB Tepen aHadpOOHBIM. I(HPEKTUBHOCTD IHEPTETUIECKOTO
obmeHa

2.5

Peakunn matpuyHoro cuHtesa. [I[puHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3amusi HaclIeICTBEHHOM uWH(pOpMaIUu.
I'eneTnueckuil KoA, €ro CBOWCTBA. TpaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. ITpuHIMIIBL TPAHCKPUIILIUHN: KOMILJIEMEHTAPHOCTb,
AHTUIAPAIIIENBHOCTh, ACHMMETPUYHOCTD. TpaHCIIALMSA U €€ dTalbl. Y YacTUe
tpaHcniopTHeix PHK B OuocunTeze Oenka. YcioBus OuocuHTe3a Oelka.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oemka.
Opranuzanus reHoMa y IPOKapuOT U JYKapUOT. Perymsauus akTUBHOCTH
reHoB y npokapuoT. ['unoresa onepona (®@. XKako6, XK. Mano). Perynsuus
0OMEHHBIX MpoLECcCOB B KieTke. Kiletounslii romeocTas.

Bupycel — HekneTouHble (hOPMBbI KU3HU U O0JIHMraTHble mapa3utbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

Bupycubie 3a0oeBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN/, COVID-
19, coumanbHble U MEAUIIMHCKUAE TPOOIIEMBI

2.6

Knerounsiéi 1muki, ero mepuonabl u perynsiusa. Warepdaza u Murtos.
OcobeHHOCTH TIPOLIECCOB, MTpoTeKaroux B uHTepdase. [lonroroska kiueTku
K geneHuto. [lpecuHTeTHUEeCKU (MMOCTMUTOTHYECKUM), CHHTETUYECKUN
Y TTOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpUO/Ibl UHTEP(]a3bI.
Marpuunbii cunte3 JAHK-perumkanusa. Ilpuaouner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJIIEIbHOCTD.
Mexanusm perukanuu  JJHK. Xpomocomsbl. CTpoeHue XpoMOCOM.
Tenomepsr u Tenomepaza. XpOMOCOMHBIH HAOOp KJIETKU — KapUOTHIL.
JIunmonaHeIi W TaluIOWIHBIA  HAOOpHI  XpOMOCOM. ['OMOJIOTHYHBIE
XpOMOCOMBIL. [10710BBIE XPOMOCOMBI.

lenenue wietku — MuTo3. CTaguu MUTO3a W NPOUCXOJSAIIME B HUX
npoueccel. Tumbl muto3a. KapuokmHes u muTOKHMHE3. bHomormyeckoe
3HAYEHWE  MHUTO3a. Perynsiuudss  MUTOTHYECKOTO  I[MKJIA  KJIETKH.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

DyHKIIMOHAIbHAA TeHOMUKA

Opranusm Kak OMoJIOTUYECcKasi CucTeMa

3.1

O,Z[HOKIICTO‘IHBIC, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpraHn3Mbl
N MHOI'OTKAaHCBBIC OPIraHHU3MBbI.
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@opMbI pa3MHOXKEHHS OpPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTHUBHOE)
U 1osioBoe. Buabpl Oecrnoyoro pa3MHOXKEHHS: MOYKOBAHHUE, CHOPYJIALIMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuokeHue. [lonoBble kneTku, unu ramersl. Meho3. Cragun
Mmeiio3a. [loBenenue xpomocoM B Meiose. Kpoccunrosep. buonorundeckuii
CMBICII M€1103a M TMOJIOBOTO Mpouecca. Meno3 u ero Mecto B KU3HECHHOM
LUKJIE OPraHU3MOB.

IIpen3aponpimeBoe pa3Butue. ['amerorenes y suBOTHBIX. [10710BBIE KENE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJIOBBIX KJIETOK. CriepMaTroreHe3 U OOTCHES.
Ctpoenue moyioBbIX KJeToK. OMmIo10TBOPEHUE U SMOPHUOHAILHOE Pa3BUTHE
KUBOTHBIX. CHocoObl  OIUIOJOTBOPEHMS:  HApPYKHOE,  BHYTpPEHHEE.
[Taprenorenes.

NunuBunyanbHOe  pa3BuTMe  opraHu3mMoB  (oHtoreHe3).  Cranuu
AMOpHOreHe3a KUBOTHBIX (HA mpuMmepe IArymkH). JpooOnenue. Tumsl
apoosenus. OcoGeHHOCTH APOOJEHUS MIIEKONUTAIOUIUX. 3apOAbIIIeBbIE
JUCTKU (racTpyisiuus). 3akiagka OpraHoOB W TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BIMSHUME 4YacTel pa3BUBAIOIIETOCSH 3apOJbllIa
(aMOpuoHasIbHAsT MHIYKIMS). 3aKiajka IJlaHa CTPOEHHUsS KHUBOTHOTO Kak
pe3yJbTaT  MEPAPXUUYECKUX B3aUMOJECHUCTBUN TE€HOB. Bnusanaue
Ha SMOpPUOHAJILHOE Pa3BUTHE PA3NIMYHBIX (PAKTOPOB OKPY>KAIOIIEH Cpeabl.
Poct u pasButue xuBOTHBIX. [locTaMOpuoHanbeHBIM nepuon. Ilpsmoe
U HempsiMoe pasBuTHe. Pa3Butue ¢ meramopdo3oM y Oecro3BOHOUYHBIX
U TI03BOHOYHBIX JKMBOTHBIX. bHoOJOrmdyeckoe 3HadeHUE MPSIMOIO
YU HENpPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B NpUpoJe. THIbI pocTa
KUBOTHBIX. DAKTOPBI PETYISALMUU POCTA KUBOTHBIX M yenoBeka. Craguu
MOCTAMOPUOHAIBHOTO PAa3BUTHSL Yy >KUBOTHBIX M 4yenoBeka. llepuossl
OHTOT'€HE3a YEIOBEKA.

PasmuoxeHne um pasButue pacrtenmil. I'amerodur m cmopodur. Meiio3
B JKM3HEHHOM IUKje pacTeHuil. OOpa3zoBaHHe CIOp B IMpoliecce Menosa.
I'ameTorenes y pacrenuil. OIUIOAOTBOPEHUE W PAa3BUTHUE PACTUTEIBHBIX
OpPraHu3MoB. [[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUMU.
OOpazoBaHue U pa3BUTHE CEMEHHU. MexaHU3Mbl PEryJsIUd OHTOI€HE3a
Y PaCTE€HUN U )KUBOTHBIX

3.2 |Ucropus  craHOBiIeHMsT W pa3BUTUA  TE€HETUKU  KaK  HAYKH.
OcCHOBHBIE TEHETHYECKHE TIOHATHS W  CHUMBOJIBI. | OMOJOTHYHBIC
XPOMOCOMBI, aJlJIeNIbHbIE T'€HBI, albTepHATUBHBIC MpU3HAKH,
JOMUHAHTHBIA U pELECCUBHBINA PU3HAK, TOMO3UI0Ta, T€TEPO3UT0TA, YHCTAs
nuHUS, — THOpuabl,  reHotur,  (eHotun.  OCHOBHBIE  METOJBI
TEHETUKH:  TUOPUIOJOTUYECKUM,  LUTOJIOTUYECKUH,  MOJEKYJSIPHO-
TE€HETUYECKUI
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3.3

Monorubpunnoe ckpeumBanue. IlepBeiii 3akoH MeHaenss — 3aKoH
eauHooOpa3usi THOPUIOB MEepBOro MokoJjieHus. [IpaBuino JOMUHUPOBAHUS.
Bropoit 3akoH Menaenss — 3aKOH  paCIICIUIEHHAS  IPU3HAKOB.

L[I/ITOJIOI“I/IIIGCKI/IG OCHOBBI MOHOFH6pH,Z[HOFO CKpCIIUBAHUA. I'mnotesa
YUCTOTHI Ir'aMCT.

AHanuzupyromee CKPEILMBAHHUE. IIpomexyTOUHBIN XapakTep
HacJie0BaHus. Paciernenrne npru3HakoB IpyU HEMOJIHOM JTOMUHUPOBAHWH.
JurubpunHoe  ckpemmBaHue. Ipetuil 3akoH MeHnmenss —  3akOH

HE3aBUCUMOTO HACJIEIOBAHMUS MPU3HAKOB. [luTONOrMueckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuerieHHOE HacienoBaHue npu3HakoB. Pa6oTel T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HAPYIIEHUE CLICTUICHUS MEXAY T€HaMU. XPOMOCOMHAas
TEOpHUs HACIIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M ONpPEACICHUS T0Ja. AYyTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIH M TE€TEPOTaMETHBIM IIOJ.
['eneTnueckasi CTpyKTypa MoJIOBbIX XpoMocoMm. HaciienoBanue nmpus3HAKOB,
CLECIUICHHBIX C MOJIOM. ['eHOTHIl Kak 1enocTHas cucreMa. [lienorponus —
MHO>XECTBEHHOE TIEUCTBHE reHa. MHOXeCTBEHHBIHN AJJICIIM3M.
B3auMogeilicTBUe HeaUIeNbHBIX T€HOB. KoMIieMEeHTapHOCTh. JMNHCTAa3.
[Tommepus

3.4

B3aumoneiictBue reHoTHma u cpeAbl Ipu  PopMHpOBaHUU (PEHOTHUIA.
N3meHnunBOCTh TIpu3HAaKoB. KauecTBEHHbIE U KOJWYECTBEHHBIC MPU3HAKH.
Bubl 13MEHUMBOCTH: HEHACJIEACTBEHHAA U HACTICICTBEHHAS.
MoaudukanronHass W3MEHUUBOCTh. Ponb cpenbl B (opMupoBaHUU
MOIU(DUKAIIMOHHOW  M3MEHYMBOCTH. Hopma  peakiuu  mpu3Haka.
Bapuanmonnsiii psg u BapuanuonHas kpuas (B. Moranncen). CpoiicTBa
MOJIU(PUKAIMOHHON N3MEHYHUBOCTH.

I'enoTnnnueckasa U3MEHYUBOCTD. CsBoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHUIBI T€HOTHIIMYECKOH HW3MEHYHMBOCTH: KOMOWHATHBHAaS,
MyTAaI[MOHHAS.

KomOuHaTuBHAs M3MEHYMBOCTH. Mel03 M IOJOBOM MpollecC — OCHOBA
KOMOMHATHUBHOM W3MEHYUBOCTH. Pojab KOMOHMHATHBHONH H3MEHYMBOCTHU
B CO3/JIaHUH TCHETUYECKOT0 pa3HO00pa3us B IMpejieiax OJTHOrO BUA.
MyTainmoHHass M3MEHYHUBOCTh. Buabl MyTalnuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHIYUUPOBAHHbICE MyTaluu. fAnepHbie
U [UTOoIIazMarndyeckue mytanuu. ComMaTUYEeCKHE W TIOJIOBBIE MYTAallWH.
[IpruriHbl BO3HUKHOBEHUSA MyTauuid. MyTareHpl W WX BIWSHUE HA
OpPraHu3Mbl.  3aKOHOMEPHOCTM  MYTallMOHHOTO  TMpolecca.  3aKOH
TOMOJIOTUYECKHX PsIIOB B HaciaeaAcTBeHHOW n3menunBocty (H.M. BaBuios).
BHesinepHass ”3AMEHUMBOCTD U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoBexka. MexayHapoaHas nporpaMma MCCII€IOBaHUsI T€HOMa
4yenoBeKa. MeToabl M3Yy4YEeHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJIALIUMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  ONpEeNeNICHuEe T'€HOTHUIIA!
MOJJHOTEHOMHOE CEKBCHHPOBAHHE, TC€HOTUIIMPOBAHME, B TOM YHUCIIE
¢ momompio II[P-amanu3a. HacmencTBeHHble 3a00JIeBaHHMS YCIOBEKA.
['enHble U1 XpOMOCOMHBIE 00JIE3HH YenoBeKa. bojie3HU ¢ HacleICTBEHHOU
MPEIPACIOIOKEHHOCTHIO. 3HaucHHE MEIUIIUHCKOM TeHETUKHU
B TMPEJOTBPAIICHUM W JICUCHUM TE€HETHMYECKUX 3a00JICBaHUM YeIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JloMecTukanuss W CEJNEKIUsA. 3apOKICHUE CEIIEKIMU M JIOMECTHUKAIIUU.
Yyenne H.M. BaBmioBa o leHTpax NPOUCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuu B CO3JaHUM COPTOB PACTEHUMU
¥ TopoJ1 KUBOTHBIX. CopT, mopoa, mrTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HacjeACTBeHHOW wu3meHunBocth H.M. BaBuioBa, ero 3HauyeHue
JUTSI CEJIEKITMOHHOM PaOOTHI.

Meroapl cenekMoHHON paboThl. VICKycCTBEHHBIN OTOOp: MacCOBBIi
U UHIUBUIAYaTbHBIM. JTanbl KOMOWMHAIMOHHOW cenekiuu. VcnbiTaHue
IpPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUITy C TMOMOIIBIO
OLICHKM (PEHOTHIIa MOTOMCTBA U OTOOP MO T'€HOTHUITY C NMOMOIIBIO aHAIH3a
JTHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIIMOHHOW  paloThlI.
PagnanvoHHBIN W XUMHYECKMH MyTareHe3 KakK HWCTOYHHK MYyTaluil
y  KyJbTypHbIX ¢GopM  opranu3mMoB. Vcmonb3oBaHME T€HOMHOTO
penakTupoBaHusi U MeToj0B pekoMmOumHaHTHbIX JIHK nns nomyuenus
MCXOJHOI0 MaTepralIa I CEIEKIUU.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpuBnaosas ruOpuaN3aIus.
biu3kopoAcTBeHHOE CKpenuBaHue, Wi WHOpuaAWHT. HepoacTBeHHOE
CKpenIMBaHue, WId ayTOpuaAWHT. [ eTepo3suc U  ero MIPHUYUHBIL.
Ucnonb3oBanue rerepo3uca B cenekuuu. OTnaneHHas TUOpUAN3AIIMS.
[Ipeononenne Oecryonrs MEKBHIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUU
pacTeHUN U JKUBOTHBIX

3.7

OOBbeKThI, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBbIE U TKAHEBbBIE
KYJbTYpbl, MHUKPOOPTaHU3MbI, MX XapaKTEPUCTHUKA. TpaaulMOHHAs
OMOTEXHOJIOTHS: XJeOoneueHrne, NoJyuyeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENHE. MukpoOuonoruyeckui CUHTES3. OOBeKTHI
MUKpOOHOIIOTHYECKUX TexHonoru. [IpousBoncTtBo Oenka, aMHHOKHCIOT
U BUTAaMUHOB. VCKyCCTBEHHOE  OIUIOAOTBOpPEHHE. PexoHCTpyKuus
SMLEKIETOK U KIOHMPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIAHTALMUU SAEp
KJIETOK.
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XpoMOCOMHass M TE€HHas WHXEHEpUs. VICKYyCCTBEHHBII CHHTE3 TI€Ha
1 KoHCTpyupoBanue pekomOnHaHTHBIX JIHK. JlocTxkenus u mepcrneKTUBEI
XpPOMOCOMHOW M TEHHOW WH)XEHEepUH. MeIUIMHCKHE OHOTEXHOIOTHH.
Hcnonb30BaHNUE CTBOJIOBBIX KIIETOK

Cucrema u MHOF006paBI/IC OpraHru4CcCKOro Mmmupa

4.1

buonornyeckoe paszHooOpazue opranuzMoB. CoOBpeMEHHas CucTeMa
opranudeckoro mupa. [Ipuniuns! kinaccudpukanuu opraHu3mMoB. OCHOBHbIE
CUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

OcoOEHHOCTH ~ CTPOCHHMSI M SKU3HEACSATEIBHOCTU  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKIECTOYHBIC
BOJIOPOCHH, Jpyrue npoTUCThl. KoJoHWalbHBIE OpraHuW3Mbl. J[BUXKEHHE
OJIHOKJIETOUYHBIX OPraHU3MOB: aMeOOUIHOE, IKIYTUKOBOE, PECHUYHOE.
3amura y OJJHOKJIETOYHBIX OPraHu3MOB. Pa3ipakuMoCTh y OJHOKJIETOUYHBIX
OpraHu3MoOB. TaKCHUCHI

4.2

MHoOrokneroynsle pacreHus. B3auMoCBA3b YacTel MHOTOKIETOYHOI'O
oprausMa. TKaHW, Oprasbl M CHCTEMBI OPraHOB MHOI'OKJIETOYHOIO
opranuzma. OpraHusM Kak eauHoe uenoe. TkaHu pacTeHuid. Turbl
pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasg, MOKPOBHAs, MPOBOASAIIAS,
OCHOBHasi,  MexaHuyeckas.  OcoOeHHOCTH ~ CTpOeHus,  (QYHKIM
Y PACITOJIOKECHHS TKAaHEW B OpraHax pacTEHUN

4.3

BereratuBHble M TeHepaTUBHbIE Opranbl pacTeHnid. DyHKIHH OpPraHOB
u cucrem opraHoB. Kapkac pacteHui. J[BUKEHHE MHOTOKIETOYHBIX
pacTeHMi: Tponu3Mbl M HacTUM. lloryomeHne BOABI, YIIEKUCIIOro rasa
U MHUHEpaJbHBIX BelIEeCTB pacTeHusmu. Jlpixanuwe pactenuid. Juddysus
ra3oB 4epe3 IOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI DPACTCHUHU.
Brinenenne y pacteHuid. 3amunra y MHOTOKJIETOUHBIX pacTeHnid. KyTukyia.
CpencrTBa nacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHITUBI.
PaznpaxuMoCTp 1 perynsiuns y OpraHu3MoB. Pa3IpaknuMocTs U peryJisius
Y MHOTOKJIETOYHBIX PACTEHUN. POCTOBBIE BElIECTBA U UX 3HAUCHHE

4.5

MHOTroKJIeTOUYHbIE >XMBOTHBIC. B3amMOCBs3b 4YacTedl MHOTOKJIETOYHOTO
opranu3ma. TKaHW, OpPraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
1 4ejaoBeKa. THUNblI »KMBOTHBIX TKAHEH: SMMUTCIMalbHAs, COCAUHMUTEIbHASI,
MbIIIeuHas, HepBHast. OCOOEHHOCTH CTPOCHUS, GYHKIIUNA U PACTIOIOKECHUS
TKaHEN B OpPTraHax KMBOTHBIX U YEJIOBEKa
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4.6 Opranbl U CHCTEMBI OPraHOB >KMBOTHbIX. PYHKIMU OPraHOB M CHUCTEM
opranoB. Omopa Tema  opraHu3moB.  CKesleTbl  OJHOKJIETOYHBIX
Y MHOTOKJICTOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTPEHHHMM CKEJIET.
CrpoeHHE U TUIIBI COETUHEHUSI KOCTEM.
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JIBM)KeHHE MHOTOKJIETOYHBIX XMBOTHBIX. lIuTanme xXuBOTHBIX. lluTanue
MO3BOHOYHBIX JKMBOTHBIX. JIpixaHme KUBOTHBIX. KokHOE JBIXaHHE.
JXabepHoe U JIeTOYHOE JTbIXaHUE.

JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOIIMOHHOE YCIOXKHEHUE CTPOCHHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTreinpHas cHCTeMa 4YelIOoBeKa.
MexaHu3M BEHTWISAIUU JIETKUX y TTHIl ¥ MJICKOMUTAOMMX. TpaHCIopT
BEIICCTB y OpraHU3MOB. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas
cucteMa u ee opranbl. KpoBeHOCHass cuCTeéMa MO3BOHOYHBIX JKUBOTHBIX.
Kpyru  kpoBooOparieHus. DBOJIONMHOHHBIE  YCIOXHEHHUS  CTPOCHUS
KPOBCHOCHOW  CHCTEMBI  TIO3BOHOYHBIX  JKMBOTHBIX.  BbIferneHne
y opraHu3MmoB. Beigenenne y KUBOTHBIX. COKpaTHTEIbHBIC BaKyOJIH.
Opransl BeizieneHus. CBS3b MOJOCTH TeJIa ¢ KPOBEHOCHOU U BBIICTUTEIBHON
cucteMaMd. BwimeneHue y  TO3BOHOYHBIX — KMBOTHBIX.  3ariuTa
y  MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBEI W WX TPOU3BOJHBEIC.
PazapaxxuMocTs ¥ peryimsiiug y  OpPraHu3MoB.  PaznpakxumocTb
Yy OJTHOKJIETOYHBIX OpPTraHWU3MOB. TaKCHCHL. Pa3mpakuMoOCTh W PETyIISIIUS
y MHOTOKJIETOYHBIX pacTeHuil. POcTOBEIE BeliecTBa U UX 3HAUYCHUE.
HepBHas cucrema u peduiekTopHas pPEryjsiusi Yy MHOTOKIETOYHBIX
KUBOTHBIX. HepBHasi cucteMa u ee OT/elbl. JBOIIOIMOHHOE YCIOKHEHHUE
CTPOCHUS HEPBHOM CHUCTEMBI ¥ )KHBOTHBIX.

Pa3zpabotka anroputmMoB u nporpamm i 3GHEeKTUBHON (PYHKITMOHATIBHON
AHHOTAIlMM TE€HOMOB, TPAHCKPHUITOMOB, IPOTEOMOB, META0OJIOMOB
MUKpPOOPTaHU3MOB, PACTECHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/II’)M 4CJIOBCKA U €T'0 310POBLC

5.1

Opranbl W cucTeMbl OpPraHoB uenoBeka. OTAensl TOJIOBHOIO Mo3ra
MMO3BOHOYHBIX >KUBOTHBIX. Pedniekc u peduiexkropHas nyra. besycinoBHbie
U yCJIOBHbIE peduieKkchl. ['ymMopasibHast peryisiiuus U SHIOKPUHHAs CUCTEMa
KUBOTHBIX W 4YesioBeka. JKene3bl 3HIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JleficTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M SHIAOKPUHHOW CHCTEM.
['unoranamo-runodusapuas cucrema. Pednexc u peduiekTopHas mayra.
be3zyciioBHbIE U yCTIOBHBIE pedhIeKChI

5.2

3amra opranusma ot 6onesneld. immyHHas cuctema yenoBeka. Kietounbrit
151 T'yMOpPaJIbHbIN MMMYHUTET. BpoxeHnsii, pUOOPETEHHBIN
cnenupuuecKuii MMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenabHbie
OTBETHl OPraHU3MOB. Poib BpOXKIEHHOIO HMMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

5.3

Kposenocnas cucrema u ee opransl. Cepale, KPOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOparienus. Pabota cepama u ee perymsius
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5.4

Hpixanue yenoBeka. Juddy3us ra3oB uepe3 MOBEPXHOCTb KIETKHU.
JlpixaTenpHasi cucTema uejoBeka. J[pIxaTenbHasi MOBEPXHOCTh. Perymsius
npixaHus. JlpixaTenbHble 00beMbI

5.5 | I[lumeBapurenbHas cucteMa yenoBeka. OTaesnbl NUIIEBAPUTEIBHOTO TPAKTA.
[TumeBapuTenbHble  JKel€3bl. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE
[UILEBAPEHUE

5.6 [ToxpoBel U ux mnpou3BogHble. Oprasnbl BbiaeneHus. Ilouku. CtpoeHue
u (QyHKIMOHHpOBaHHE HedpoHa. DuUIbTpalus, CeKperuuss U o0paTHOe
BCAChIBaHME KaK MEXaHHM3Mbl paObOThl OpraHoB BblaeieHHs. OOpa3zoBaHUe
MOYH y YeJIOBEKa

5.7 | ABmkeHue yesoBeKa: MpliieyHast cucreMa. CKeJleTHbIE MBIIIIBI U KX padoTa.
CTpoeHue U TUIIBI COEAUHEHUST KOCTEN

6 Teopus sBomonnn. Pazputne sxu3Hu Ha 3emite
6.1 | OBomouuonnas Tteopuss Y. JlapBuna. Ilpennocwuiku BO3HHUKHOBEHMS

napBuHU3MA. JKW3Hb U Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JBrwxymue cwibl 3BomtouMd  BuAgoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTD Pa3MHOXKEHUS OpraHU3MOB, HaCJeICTBEHHAs
W3MEHYUBOCTh, 00pPH0OA 3a CYIIeCTBOBAaHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN
oT0op).

Odopmnenue cunterndeckord Teopuu sBooruu (CTI). HeurpanbHas
Teopusi 3BodtouMU. CoOBpeMEHHas 3BOJIOLMOHHAS OWOJOTUs. 3HAaueHUe
HBOJIFOLIMOHHOW Teopuu B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa
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6.2 [Tonmynsuuys Kak 3jeMeHTapHas eIuHUIA YBOTOIUA. COBPEMEHHBIE METOIbI
OLIEHKU T€HETUYECKOTO pa3HOo00pasus U CTPYKTYpbI Homysiiuil. 3menenue
reHo(OH/1a MOMYJISIMU KaK 3JIEMEHTapHOE HBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitn6Oepra.

DOnemeHTapHbIe (PAKTOPBI (IBUKYIIHE CHIIBI) SBOMIONUH. MyTallMOHHBINA
npouecc. KomOunatuBHass u3mMeHYMBOCTh. Jlpeld reHoB — ciiydaiiHbie
HEHaNpaBJieHHbIE W3MEHEHHUs 4YacTOT ajiesned B momymsanusax. O¢gekt
ocHoBatenda. Murpamuu. M3omsmust  momyJisiuili:  reorpaduueckas
(mpocTpaHcTBEHHAs ), Ononoruyeckas (penpoyKTUBHAsA).

EctectBennniit o1O00p — Hanpasmsomuil (aktop sBomonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: NBIKYIIWN, CTaOWIM3HPYIOMIMMA, pPa3pbIBAIOLIHIA
(mu3pynTuBHbIi). [TonoBoit oTOOD.

[Ipucnoco0neHHOCTh OpPraHU3MOB KaK  pe3yibTaT MHUKPOIBOJIOLUU.
Bo3HuKHOBEHHE  TPUCIOCOOJICHH y  OpraHu3MoB.  ApoMopdo3bl
U uauoamanTtauuu. Ilpumepsl  OpuUcCOCOONIEHMH Yy — OpPraHU3MOB.
OTHOCHUTENBHOCTH MTPUCTIOCOOIEHHOCTH OPTraHU3MOB.
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Bun, ero kputepum u CTpykTypa. BumooOpa3oBaHme Kak pe3yjbTar
MUKPOIBONTIOITMHU. M30smsmmst — kirodeBoit hakTop BugooOpazoanus. [lytu
U CcrmocoObl  BUAO0Opa3oBaHUS: ajulonmaTpudeckoe (Teorpaduieckoe),
CUMIMATPUIECKOE (IKOJIOTMUYECKOE), «MTHOBEHHOE» (TIOJIHUILIOWIN3AIINS,
rubpuan3anus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOPA3HHI.

Ponp »BomronmoHHOW OwonornM B pa3paboTKe HAyYHBIX METOJOB
COXpaHeHus1 Ouopa3zHooOpasusa. MUKPOIBOIOLNS U KOIBOIIOIHS Tapa3uTOB
U UX X03s5eB. MexaHn3mbl (OPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM
U CIocoObl OOpHOBI ¢ HEl

6.3 |Mertoasl wu3ydeHHs MakpodBoionuu. [lameoHTONOTHYECKHE METObI
u3ydeHus spoitonuu. Ilepexonneie (GOpMbl U (PUIOTEHETUYECKHUE PSIIIbI
OpPTraHU3MOB.

buoreorpaduyeckue Mmetonpl u3ydeHus sBomonuH. CpaBHEHHE (IIOPHI
u ¢dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
Bunb-sHAEMHUKY U PEUKTHI.

OMOpPHOJIOTHUECKUE U CPAaBHUTEIBHO-MOP(POIOTHUYECKUE METOAbI U3YUYEHUS
HBOIIIONINHU. | €HeTHYEeCKHEe MEXaHN3MBI HBOJIIOLINY OHTOT€HE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AaHAJOTUYHBIE OpTaHbI.
Pynumentapabie oOpranbl W aTaBU3MbL. MOJEKyJISIpHO-TEHETHUECKHUE,
OMOXMMHMUYECKHE U MaTeMaTHYEeCKHE METOAbl HW3YYEHHs 3BOJIOLUU.

I'omonoruunsie TEHBI. CoBpeMeHHbIE METO/IbI MIOCTPOEHHUS
(UITOTEHETHYECKUX JIEPEBhEB. XPOMOCOMHBIE MYTAIlUd U  JIBOJIOLUS
TE€HOMOB.

OO0muue 3akoOHOMEpHOCTH (TIpaBuIIa) 3BoJOIMU. HeoOpaTUMOCTh IBOJTIOIIUH.
AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB YBOJIIOITUU

6.4 Hayunble runoTe3sl MPOMCXOXKACHHS JKU3HUM Ha 3emie. AOuoreHes
U naHcnepmusd. JloHayuyHble NPEACTAaBICHUS O 3apOXKACHUU KU3HU
(kpearmoHu3M). ['MmoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS >KU3HU M €€
onpoBepkernue onbiTaMu @D. Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOT U

OcHOBHEIE ATAaIIbI HEOPTaHUYECKOMN DBOJIIOIUH. ILmanerapHas
(reonoruveckast) BOJIONHS. XUMHUECKasi dBOTIONNSI. AOMOTEHHBIN CHHTE3
OpraHnYecKuX BeulecTB U3 Heopranndeckux. OnsiT C. Muimnepa u I'. IOpu.
Oobpa3zoBanue moauMepoB u3 MoHOMepoB. KoanepBarHas rumnoresa
AN. Omnapuna, runore3a mnepBuyHoro OynboHa J[Ix. XounjeiHa,
reHeruueckas runotesa I'. Memiepa. Pubosume (T. Uek) u runore3a «mupa
PHK» V. 'un6epra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE TIPOTOKIICTKH.
HUctopusa 3emnm u MeTonbl €€ u3ydeHHs. VckomaeMple OpraHUYECKHE
octatku. ['eoxpononorust u ee meroabl. OTHOCUTENbHAS M aOCOJIOTHAS
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reOXPOHOJIOrus. I'€0XpOHOJIOTHYECcKast IKaJIa: 0HBI, PbI, IEPUOJBI, JITOXHU.
HauanwpHble 3Tanbel opranndecko sBomoonuu. [losBieHne u 3BOIONUA
NEPBBIX KJIETOK. OBOJIOLMSA MeTaboiu3Ma. BO3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE OMOIIJIEHKM KaK aHajor MEPBbIX Ha
3emiie coobmrecTB. CTpomMaToiauThl. [IpokapuoTh U 3YKapHOTHI.
IIpoucxoxnenue JYKapHuoT (cumOuorenes). DBOJIIOLIMOHHOE
IIPOUCXOKICHUE BUPYCOB. [IpOMCXOKIE€HNE MHOTOKJIETOUYHBIX OPTaHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHoBHBIE 3Tanbl 3BOJIONUHN BHICIIUX pacTeHui. OCHOBHBIE apoMOpP(O3bI
pacteHud. Bpixon pacrenuid Ha cymy. IlosiBlieHHWE CIIOPOBBIX PacCTEHHUM
1 3aBoeBaHue UMHU cyluu. CemeHHbIe pacTeHus. [[poncxokaeHue NBEeTKOBBIX
pacTeHuil.

OcHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBbIE apoMoOp(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpulickuil B3pbIB — TMOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBble >XHMBOTHbIE. JKU3HB B BOJE.
OBomolMs MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuii W penTUIui.
[IponcxoxieHHe MIICKONMTAONIMX W NOTHL. [IpUHOHAN — KIHOYEBOTO
apomopo3a. OcBoeHue 0eCrioO3BOHOYHBIMU U MTO3BOHOYHBIMU JKUBOTHBIMU
CYILIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM M MEPUOAAM: apXeu, MpPOTEPO30H,
najgeo3oi, Me3030i, KaifHO30i. OOmas xapakTepUCTHUKa KIMMara
U TeoJOTMYecKuX mpoueccoB. [losBIeHHME W pacuBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro YCIOBHS U BIUSHUE Ha ra30Bblil COCTaB
aTMoc(ephl.

MaccoBble BBIMUPaHHUS — DKOJIOTMYECKUE KPHU3UCHI Mpouuioro. IIpuuuHsl
Y CJIEICTBUS MAaCCOBBIX BBIMUpPaHHl. COBPEMEHHBIN SKOJIOTMYECKUIN KPU3HC,
€ro 0COOEHHOCTH

6.5 | Pazmensr u 3amaum anTpomnonoruu. Metoasl antpononorud. CTaHOBIECHUE
OPEICTAaBICHUA O TMPOUCXOXKIACHUM YesoBeKa. COBpPEMEHHBIE Hay4HbIE
TEOPUHU.

CxonctBo uenmoBeka C KUBOTHbIMH. (CHCTEMAaTHYECKOE TMOJIOKEHUE
yesnoBeka.  CBHIETENbCTBA  CXOJCTBA  4YEJIOBEKA C  HKMBOTHBIMH:
CpaBHUTEJILHO-MOP(]OJOTHUECKHUE, AMOPHOJIOTHYECKHE, ¢dbuzuonoro-
OonoxumMuueckue, MnoBeAeHueckne. OTIMUYMA YeIoBeKa OT >KUBOTHBIX.
[IpsiMoXOXkAeHNE U KOMIUIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBrkyiye cuiibl ((hakTOphl) AHTPOTIOTEHE3a: OMOJIOTUYECKHE, COLIMATIBHBIE.
CooTHolIeHrne OMOIOrMYECKUX U COIMANIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaqUU aHTpPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MPEIKH
moaer. YenoBek yMelblid, NEPBBIC U3TOTOBJIEHUS OPYIUM Tpyaa. HemoBek
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IPSMOXOJISIIIMN ¥ TIEPBBIN BBIXOJ JItOJIeH 3a mipeaensl Adpuku. Uenopek
reienp0eprekuii — 00Imii MpeoK HeaH IePTaTbCKOTO YEJIOBEKa U YeJIOBEeKa
pa3syMHOro. YemoBek HeaHIepTaIbCKUM KaK BUJ JIFOAEH XOJIOJHOTO KIIMMAaTa.
UYenoBek pa3yMHbI COBPEMEHHOIO THUIIA, ICHUCOBCKUI YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 NpejeamMu A Qppuku.

DBOJIIOLMSI COBPEMEHHOTO YesioBeKa. EcTecTBeHHBINM 0TOOp B MOIMYJISIUSAX
yenoBeka. MyTalMoHHBIA mporiecc U monuMopdusm. [lomymsimonnsie
BOJIHBI, Jperd reHoB, murpauus u «3¢G@GEeKT OCHOBATENS» B MOIMYJISIUAX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. llonstne o pace. bonpmme pacel: eBpomneouaHas
(eBpasuiickas), aBCTpayio-HErpouaHas (PKBATOpHAJIbHAS), MOHTOJIOWIHAS
(a3uarcko-aMepukaHckas). BpeMs u myTH paccesieHrs 4esI0BeKa 10 MIAHETE.
EnunctBo uenoBeueckux pac. HayuyHas HECOCTOSTENBHOCTh pacu3Ma.
[Ipucnoco61eHHOCTh YeIOBEeKa K Pa3HbIM YCIOBUSIM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpensl u nperida reHoB Ha MOp(hOJIOTHUIO
U (GU3HOJIOTHIO YeTIOBEKa

7 DKOCUCTEMBI U IPUCYILNE UM 3aKOHOMEPHOCTH

7.1 Paznensl 1 3agaun sKko0s1oruu. CBs3b HKOJIOTUH C IPYTUMU HaAyKaMH.
Mertoasl skosoruu. [loneBble HAOMIOEHUS. DKCIIEPUMEHTHI B SKOJIOTHHU:
MPUPOJIHBIC U JIabopaTopHble. MoenupoBaHue B 3KOJIOTMU. MOHUTOPUHT
OKpY’KaroIlel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN

7.2 Dkosiornueckue (hakTopbl M 3aKOHOMEPHOCTH MX JercTBus. Kitaccudukanus
AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTPOIIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JIEUCTBHS 3KoJoruueckux ¢akropos. IIpasuio
munumyMa (K. npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOMOHTHbBIE
U CTEHOOMOHTHbBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBer Kak 3Kkonorudeckuid ¢akrop. [eiicTtBue
Pa3HBIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3MBbl. JKOJOTHYECKHE
IPYIIbl PACTEHUI U )KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CUrHaNbHAs poJib
ceera. dotonmepuoausM. Temmeparypa Kak 3KOJOTHYECKUU (aKTop.
JericTBue TEMIIEPATyPhl Ha OpPraHU3MBlI. [Toiikuiiorepmubie
¥ TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
Brnaxnocts kak skomoruueckuit ¢akrop. I[Ipucmocobnenust pacteHmit
K TOJJepKaHWIO BoaHOro OamaHca. Kraccudukamusi — pacTeHHit
0 OTHOLIEHUIO K Bozie. [Iprcnocobienrs s)KUBOTHBIX K M3MEHEHUIO BOJHOTO
pexuma.

Cpenpl 0OMTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYLIHAs, TTOYBEHHAs,
rIyOMHHasi MOJMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpejl oOuTaHusi opraHu3MoB. [IpucrnocoOiaeHus: opraHu3MOB
K ’KU3HU B pa3HbIX CpeAax.
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buonornuyeckue putmbl. BHemHue u BHyTpeHHUE puUTMbl. CyTOYHbBIE
U TOAuYHble pPUTMBI. [IpUCOCOOIEHHOCT, OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN HKU3HH.

XKuznennsie Gopmbl opraHuzmoB. I[loHsiTHe O KU3HEHHOH (QopMme.
XKuzHennsie GOpMbI paCTEHUM: JE€pEBbs, KYCTApHUKH, KYCTAPHUYKU,
MHOTOJIETHUE TPaBbl, OJHOJNETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pO0OUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pa3a
KHU3HU.

buotnueckne  dakrtoppl.  Buasl  OMOTHUECKMX ~ B3aMMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYEeCTBO, cuUMOMO3 U ero ¢opmbl. [lapasutusm,
KooTeparus, MYTYyaJn3M, KOMMEHCAJIN3M (KBapTUPaAHTCTBO,
HaxjeOHnuyecTBo).  Herpoduueckume  B3aumonelcTBus  (TONHYECKHE,
dbopuueckue, Qadbpuueckue). 3HaUeHUE OWMOTHUYECKUX B3aMMOJCHCTBUIMA
JUIA  CYNIECTBOBaHHWsS OpraHu3MoB B cpeae oOurtanus. [IpuHiun
KOHKYPEHTHOT'O UCKIIFOUEHUS

7.3

OKOJIOTHYECKHE  XapakTepucTuku  nomyssinud.  Ilomymsmuss  kak
Ouonoruueckas cuctema. Poilb HEOJHOPOIHOCTH Cpelbl, (U3NUYECKUX
OapbepoB M OCOOEHHOCTEM OWoOJOrMH BUAOB B  (OPMHPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYyphl monyysinuid. OCHOBHBIE TIOKa3aTEIn
NOMYJISIMU: YUCIIEHHOCTh, IUNIOTHOCTh, BO3PACTHAsl U II0JIOBasi CTPYKTYypa,
POKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.
DKoJlornueckas CTpykTypa nomyJssinui. OneHka YUMCIEHHOCTH MOITYJISLUY.
JlnvHaMuKa TONMyJSIUMM W €€ peryjsuusa. buoTtuuecknii mnoTeHUIHA
nonysinui.  MonenupoBaHue JOWHAMUKHM momyisiuud. Kpusble pocta
YUCJIIEHHOCTU nomyJjsiuuu. KpuBble BbDKHMBaHMS. Perymisuus 4MCIEHHOCTH
MOMYJISAUUNA: POJb (PAKTOPOB, 3aABUCSALIMX U HE 3aBUCAUIMX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUI0B (r- u K-ctparerun).

[Tonsitue 00 sKomorMueckol Humle Buaa. Mectoobutanue. MHoroMepHas
Mozenb  skojormdyeckor — Humm  Jx.M.  XarumHcona.  Pa3zmepsr
9KOJIOrn4ecKkoi HUIM. [loTeHnmanpHas U peaqn30BaHHAS HUILLIH.

Bun xak cucrema nomyJsisiuuid. Apeayibl BUAOB. BHIBI U MX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TIIOBEIEHHWS M MUTPALMA  >KUBOTHBIX.
buonornyeckne NHBa3uM 4yKEPOIHBIX BUJIOB

7.4

CooOmiectBa opranu3MoB. buoiieHo3 U ero cTpykrypa. CBs3M Mexay
Opranu3mMamMu B OHOIEHO3€. OKOCHCTEMa KaK OTKpbITas cHCTEMa
(A.JIx. Tencnu). DyHKIMOHATBEHBIE OJOKKM OPraHU3MOB B DKOCHUCTEME:
NPOAYILEHThl, KOHCYMEHTBI,  PpeOyLeHTh.. Tpodudeckue  ypOBHHU.
Tpoduueckne menmu u cetn. AOuWoTHYeCKHEe OJIOKHM  DKOCHCTEM.
[TouBbl M uIBl B dKOcHcTeMax. KpyroBopoT BemIeCTB M MOTOK JHEPTUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTeid  JIKOCHUCTEMBI. buoMacca ¥ MPOMYKIIHS.
DKOJIOTUYECKHE MUPAMU/IBI Uucell, OMOMACChl U SHEPTHH.

HampaBrnenHneie  3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBuuHbIE ¥ BTOPWUYHBIE CYKIIECCHM W HMX NPUYHHBI. AHTPOTOTCHHBIE
BO3/eiCcTBUS Ha cykieccuu. KimmakcHoe cooOiiectBo. buopasnoobpasue
Y TIOJTHOTa KPYTrOBOPOTA BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[TpupoaHbIe SKOCHCTEMBI. AHTPOTIOTCHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMA.
Arporieno3. Paznuumst  MeXAy ~aHTPOTIOTEHHBIMH W MPUPOTHBIMHU
HKOCHCTEMaMH.

VYpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['opoackas
dnopa u ¢dayna. CuHaHTponuzanus ropojackoit (aynsl. buonoruyeckoe
M XO3AHCTBEHHOE 3HAYEHUE AarpodKOCHUCTEM U  YPOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpraHU3MOB
B DKOCHCTEMaX.

[lepeHoc »HepruM u BEHIECTB MEXKIY CMEXKHBIMH HKOCHUCTEMaMHU.
YCcTOMYMBOCTh OpPraHU3MOB, TOMYJSIUHA U IKOCUCTEM B  YCIOBUSAX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUMN

7.5

buochepa — oOuiennanerapHas o00o0J0ouka 3€MiIM, TJ€ CYIIECTBYET
WK CyllecTBoBaJia >ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe.
Oo6mactu Ouochepsl U ee coctaB. JXKuBoe BemiecTBO Ouocdepsl U €ro
byHKIUY.

3aKOHOMEpPHOCTH cyiiecTBoBaHus 6nocdeprbl. OcobeHHocTr Guochepsl Kak
ro0anbHOM  HSKOocucTeMbl. JlMHamudeckoe paBHOBecHe B Ouocdepe.
KpyroBopoThl BemiecTB 1 OMOT€OXMMHUYECKHE ITUKIBI (Yriepoja, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OMOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIaHHbIE U IMPOKOJIMCTBEHHBIC Jieca, CTEMH,
CaBaHHBI, TIyCTBIHW, TPOMHUYECKHE Jieca, BBICOKOTOphsi. Kmmmar,
PACTUTENbHBIA U KUBOTHBIM MUpP OMOMOB CYIIH.

CtpykTypa u PyHKIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMAIa
u 6uochepHbIX QyHKIMI

7.6

OKOJIOTMYECKHE KPHU3UChl M MX MpUYMHBL. Bo3xaelcTBue yenoBeka
Ha Owuocdepy. 3arps3HeHne BO3AYWIHOW cpenpl. OxpaHa BO3ayXa.
3arps3HeHre BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.
AHTpPOINOTE€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIM Mup. OxpaHa
pacCTUTEIIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE TPUHIMUIIBI OXPaHbI
npupoabl. Kpacueie kauru. Ocobo oxpaHsemble MPUPOJHBIE TEPPUTOPUU
(OOIIT).

borannyeckue caabl U 300J10THYECKHE TTAPKH.
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OcCHOBHbIE NMPUHLHUIBI YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA U MPUPO/IBI.
PannonanbHOE MPUPOJIONONIB30BAHUE M COXPAHEHHE OHOJIOTHYECKOTO
pazHooOpasus 3eMiu
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