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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo 6moorHKM Ha YPOBHE CpeaHETO 00IIero oopa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBaHuu B
Poccuiickoit @enepanun», PI'OC COO, Konuenuuu npenogaBanus yueOHOTo npeaMeTa
«buonorus» n OCHOBHBIX TOJIOKEHHUN (PeepanbHOi pabouelt mporpaMMbl BOCITUTAHUS.

Yuebnpiii npeamet «buonorusy yrimyonéaHoro ypoBas nzyudenus (10—11 kmaccer)
SABJISIETCS OJHMM M3 KOMIIOHEHTOB MpeaAMeTHON ob0nactu «EcTecTBeHHO-Hay4HBIE
npeametb». CornacHo nonoxkenusM GI'OC COO npoduibHble yueOHbIE TPEAMETHI,
nM3ydaeMble Ha Yri1yOJIEHHOM YPOBHE, SIBJISIOTCS criocoooMm auddepeHimanuy 00ydeHus
Ha YpOBHE CpeaHero oOImero oopa3oBaHus U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh
MEKJly OCHOBHBIM OOIIIUM, CPEHUM OOIIHUM, CPEHUM MPOPECCUOHATBLHBIM U BBICIIUM
oOpa3zoBanueM. B TO ke BpeMs KaXIbld U3 3TUX y4EOHBIX MPEAMETOB JOJKEH OBITH
OPUEHTHPOBAH HA MPUOPUTETHOE pelIeHHE O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U



pa3BHBAIOIIMX  3a/ay, CBSA3aHHBIX C  MNpoopueHTauued  oOydaroluxcs U
CTUMYJIMPOBAaHUEM HUHTEpEca K KOHKPETHOM 00JIaCTU HAYyYHOTO 3HAHUS, CBSI3aHHOTO C
Ouosioruei, MEIUIIMHON, SKOJIOTUEH, ICUXOJIOTHEHN, CHOPTOM MJIU BOCHHBIM JIETIOM.

[Iporpamma 1o Ouojoruu naéT MPEACTaBICHHE O LEIW W 3ajJadyaxX H3y4deHUs
yueOHoro npeameta «buosorus» Ha yriay0oJ€HHOM YpOBHE, OINpeJesseT 00s3aTeIbHOe
(MHBapUaHTHOE) TPEAMETHOE COJIepkKaHUE, €ro CTPYKTYpPUPOBAHUE MO pasjeiiaM U
TEMaM, pacHpeiesieHHe IO KiaccaM, PEKOMEHAYET MOCIe0BATeIbHOCTh U3YUYEHUS
y4eOHOIr0 MaTepuaia ¢ yuéToM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JTOTUKU
y4eOHOT'0 TpoIlecca, BO3PACTHBIX OCOOEHHOCTEW oOydarmuxcs. B mporpamme 1o
OMOJIOTMU peaaTnu30BaH MPUHIIUI MPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTMH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Ojaroaaps yeMy mpocMaTpUBAETCS HAMPABICHHOCTh
HAa TIOCJICNYIONIEEC pPa3BUTHE OHWOJIOTMYECKUX 3HAHUW, OpPUEHTHUPOBAHHBIX Ha
dbopMupoOBaHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHYECKOTO MBIIIJICHUS,
IpeACTaBICHUN O 30pOBOM OOpase *KU3HHU, Ha BOCIUTAHUE OEPEKHOT0 OTHOIIECHUS K
OKpy’Karolei mnpupomaHoi cpere. B mnporpamme mo OHMOJIOTHM TakKe ITOKa3aHBI
BO3MOXKHOCTU yueOHoro npeamera «buonorus» B peanuzanuu tpedoanuit I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM UM MPEAMETHBIM pE3yJbTaTaM
oOydeHust 1 B OPMUPOBAHUH OCHOBHBIX BHJIOB y4E€OHOIO3HABATEIHHON ACSATEIBHOCTH
0oOy4JaromuXxcs MO0 OCBOCHUIO COJAEpPKAHUSA OHOJOTHYECKOTO OO0pa3oBaHUS HA YPOBHE
CpeaHero oo01Iero 0opa3oBaHus.

VYyeOnbiii npenmer «buonorusi» Ha ypoBHE CpeaHEero oOlmiero o0Opa3oBaHHUS
3aBepInaeT OMOJIOTUYECKOe 0O0pa30BaHUE B IIKOJE M OPUEHTHUPOBAH HAa PACIIUPEHUE U
yrayOJIeHHe 3HAHMK OOYYarolIuxcs O JKMBOM NPHPOJE, OCHOBaX MOJIEKYJISPHOH U
KJIETOYHOW OHMOJIOTHH, AMOPHOJIOTUM W OWOJOTUU PA3BUTHUSI, TCHETHUKH, CEJICKIIHH,
OMOTEXHOJIOTHUH, IBOIOIMOHHOTO YUSHUS U IKOJIOTHH.

N3yuenne yueOHOrO Tmpeamera «buonorusi» Ha  yriayOJEHHOM  YpOBHE
OPHUEHTHUPOBAHO Ha TMOATOTOBKY OOYYaIOIMMXCS K TMOCIEAYIONIEMY TMOIYYSHHUIO
OMOJOTUYECKOTO 00pa30BaHUs B By3aX M OPraHU3AIMSIX CPEIHETO MPo(ecCHOHATEHOTO
oOpazoBanusa. OCHOBY €ro COJEp>KaHHsI COCTABIISIET CUCTEMa OMOJIOTHYECKUX 3HAHHM,
MOJIYYCHHBIX TIPU HW3YYECHUU OOYYaAIOIMMMHUCS COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX
pasziesioB OMOJIOTMM Ha YPOBHE OCHOBHOT'O 0o01ero obpasoanus, B 10—11 kmaccax atu
3HaHUS MOJYy4aroT pa3BUTHE. Tak, paclIMpEeHbl U YIiIyOJaeHbl OMOJIOrMYECKUE 3HAHUSL O
pacTeHHUsX, JKMBOTHBIX, Tpubax, OakTepusx, OpraHU3Me 4YEJIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKU3HU, JOMOJHUTEIbHO BKIIOYEHbl OHOJOTMYECKHUE CBEICHUS
MIPUKJIATHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI
JUIs1 Ioclietytolero Beidopa npodeccun. Bo3moxkHa Tak:ke UHTETrpalust OMOJIOTUYECKUX
3HaHUM C COOTBETCTBYIOIIMMU 3HAHUSIMU, MMOJTYYCHHBIMH 00YUYAIOIIUMUCSA NPU U3YUECHUU
bU3UKH, XUMUH, TeOrpaPuu U MATEMATUKH.

CtpykTypa TporpamMMbl MO OHOJOTHM OTPaXaeT CHUCTEMHO-YPOBHEBBIM W
ABOJTIOLIMOHHBINA MOAXO/IbI K U3ydeHHI0 Onosioruu. CorjlacHO UM, U3y4aroTCsl CBOMCTBA U



3aKOHOMEPHOCTH, XapaKTEpHbIE IJIsl JKUBBIX CHUCTEM pPA3HOTO YpPOBHSA OpraHU3alNM,
ABOJIIOLIUU OPTraHUYECKOr0 MUpa Ha 3emiie, COXpaHEHUs OMOJIOrMYEeCKOro pa3HO00pa3us
wia”eTsl. Tak, B 10 kiacce u3y4yaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH,
SMOpPHUONOrUM W OWOJNOTMM pPa3BUTUSA, TEHETUKH U CEJEKUUU, OUOTEXHOJOTHMH U
CUHTETHYECKOM OHMOJIOTMH, aKTyalM3UpPYIOTCA 3HaHUS OOydamomuxcs Mo OOTaHUKe,
300JI0TMH, aHATOMUH, (pusnosoruu yeiaoseka. B 11 kimacce u3zydaroTcsi H3BOJIIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUU U yueHHe 0 Ouocdepe.

VYyeOubiii npeamer «buosorus» npu3BaHa 00eCNeYUTh OCBOCHUE O0yUYarOIIUMUCS
OMOJIOTMYECKUX TEOPHUM U 3aKOHOB, UJEH, MPUHIIUIIOB U MPABUI, JIEKAIIUX B OCHOBE
COBPEMEHHOW  €CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUH O CTPOCHHUH,
MHOTrooOpa3uu M OCOOCHHOCTSX KJIETKH, OpraHu3ma, MOMyJaiuu, OuoIeHO03a,
AKOCHUCTEMBI, O BBIJIAOIINXCS HAYYHBIX JIOCTHKEHUSX, COBPEMEHHBIX UCCJICIOBAHUIX B
OMOJIOTHH, TPUKIAIHBIX acleKTax OWOJOTHYECKHX 3HaHui. Jlms pas3BuTus w
MOJIJIEp)KaHUsI HHTepeca 00 yJarouXxcsi K OMOJIOTUY HAPSy CO 3HAUUTEIHHBIM 00BEMOM
TEOPETHYECKOTO MaTepualia B COJICPKAHUU MPOrPaMMBbI IO OUOJIOTUU MPETyCMOTPEHO
3HAKOMCTBO C MCTOpPHEH CTAHOBJICHMS U PA3BUTHS TOW WM MHOW 00JlacTU OMOJIOTHH,
BKJIAJJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YYEHBIX B pEIIEHUWE BaKHEUIINX
OMOJOTUYECKUX U IKOJIOTUYECKHUX TTPOOIIEM.

Lens uzyuenus yueOHoro mnpeamera «buonorus» Ha yriayOia€éHHOM ypOBHE —
OBJIaJIeHUE OOYYAIOUIUMUCS 3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHAJIBLHOM OpraHu3aluu
KUBBIX CHCTEM PA3HOI0 paHra u MpuoOpeTeHHEe YMEHHM UCIOJIb30BaTh 3TH 3HAHUS B
dbopMupoBaHUY HHTEpECA K OMpeNeIEHHONW 001acTH TpodeCcCHOHATBLHON JeITeTbHOCTH,
CBS3aHHOW ¢ OWOJIOTHEH, WKW K BBIOOPY yd4eOHOTro 3aBeleHUS JUIS MPOAOJIKEHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

JlocTkenue 1enu usydeHus: yueOHoro mpenmera «buonorus» Ha yriayO0iaéHHOM
YpOBHE 00€cTieunBaeTCs PEIICHUEM CIISAYIONUX 3a1a4:

OCBOCHHE 00YYaIONTUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOpHUAX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYH0 KapTHUHY MHUpa; O
CTPOEHUH, MHOTOOOpa3n U OCOOCHHOCTSAX OMOJIOTMYECKUX CUCTEM (KIIETKA, OPTaHU3M,
MOMYJISITNS, B, OMOTE€OIIeH03, Orocdepa); 0 BRIAAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
WCCJIEIOBAaHUSIX B OWMOJOTHH; O3HAKOMJICHHE OOYYaIOUIUXCS C METOJaMH IO3HAHUS
’KUBOM  MPUPOABI:  HUCCIEAOBATEIBCKMMU  METOJAaMH  OHOJIOTMYECKUX  HayK
(MONEKYJIAPHOM U KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTUU U OMOJIOTUM PAa3BUTHS, TEHETUKU
U CEJICKIIUH, OMOTEXHOJOTUM U CUHTETUUYECKON OMOJIOTHH, Mal€OHTOJIOTUH, SKOJIOTUN);
METOJJaMU  CaMOCTOSTENIbHOIO  TMPOBEICHUS  OUOJIOTMYECKUX  HUCCIEIOBAaHUNA B
nabopaTopuu U B mpupojie (HaOI0IeHNe, H3MEPEHHE, IKCIIEPUMEHT, MOJCTUPOBAHUE);

OBJIaJICHUE  OOYYAIOIIUMHUCA  YMEHUSAMMU: CaMOCTOSITEILHO HaXOJIUTh,
aHAJU3UPOBATh U MCIOJIB30BaTh OWOJOTUYECKYI0 HMH(POPMAIUIO; MOJb30BaTHCA
OMOJOTMYECKON TEPMHUHOJIOTHEM W CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
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pa3BUTHEM OMOJIOTHUU U COLMATIBHO-PKOHOMUYECKUMH U HKOJOTHUECKUMHU MpobdiieMaMu
YeJIOBEUECTBA; OIICHMBATH MOCIEICTBUS CBOEH JAEATEIBHOCTH IO OTHOIICHHIO K
OKpYXarolel TpUpOJAHON cpesie, COOCTBEHHOMY 3[0POBBIO U 3JI0POBBIO OKPYKAIOLIUX
mofed; OoO0OCHOBBIBaTb UM cOOMIOAATh Mephl  NPO(PHUIAKTUKM  HHQPEKIHOHHBIX
3a00JeBaHMI, TMpaBWiia TIOBEICHUS B TMpUPOAE M obOecreueHus O0e30MacHOCTH
COOCTBEHHON KU3HEACATECILHOCTH B YPE3BBIYAWHBIX CHUTyallUIX MPUPOJHOTO U
TEXHOTCHHOT'0 XapaKTepa;, XapaKTEepU30BaTh COBPEMEHHBIC HAay4YHBIE OTKPBITHUS B
obnmactu OHWOJOTHM; pPa3BUTHE Yy OOYUYAIOIIMXCS HWHTEJUIEKTYaldbHBIX W TBOPYECKUX
CrOCOOHOCTEH B IPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHU U COBPEMEHHBIMU
UCCJICOBAaHUAMU B OWOJOTHUM, pEIIaeMbIMU €10 MpoOJeMaMHu, METOJI0JOTHEeH
OMOJIOTMYECKOTO HCCIICIOBAHUSI, TMPOBEJICHUS JKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
pelieHrs OHOJIOTHYECKUX 3ajlady, MOJICTUPOBAHUSA OHOJIOTHYECKUX OOBEKTOB U
IIPOIIECCOB; BOCIIUTAHHUE Yy 00YYAIOIINXCS IIEHHOCTHOT'O OTHOIIEHUS K )KUBOU MPUPOJIC B
IIEJIOM ¥ K OTIEIbHBIM €€ O0BbeKTaM W SIBICHUSIM; (POPMHUpPOBAHHE IKOJIOTUUYECKOM,
F€HETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYyphbl MOBEICHHUS B NPHUPOJC; WHTETPALHH
€CTEeCTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne 0oOy4YaromMUMHUCS KOMIIETEHTHOCTH B paIoHaIbHOM
IPUPOJIOTIOIH30BAHUH (COOMIOACHIE MPABIII MOBEICHUS B IPUPOJIE, OXPAaHbI BUJIOB,
AKOCUCTEM, Orochephl), coXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 3/I0POBbS
OKpYXaIoIUX Jitojiel (coOmoeHns Mep npoduiiakTiuky 3a00neBaHui, ooecredeHne
0€30MacHOCTH KUZHEIEATETbHOCTH B UPE3BBIYANHBIX CUTYAIIUSAX PUPOJTHOTO U
TEXHOT€HHOTO XapakTepa) Ha  OCHOBE UCIIOJIb30BaHUsI  OMOJIOTHYECKUX

3HAHUH u YMEHUU B IMOBCEIHEBHOM KU3HU; CO3/IAHUE YCIOBUM IS
OCO3HAHHOT'O BEIOOPa OOYYAIOIIUMHUCS WHIWBHIYATbHONW 00pa30oBaTeIbHON

TPACKTOPUH, CIIOCOOCTBYIOIIEH MOCeaAyIomeMy IpodecCHoHaTEHOMY
CaMOONPEICIICHHUIO, B COOTBETCTBUU C UHIMBHUIYaJIbHBIMU UHTEPECAMU U
MOTPEOHOCTSIMU PETHOHA.

OO611ee ynCII0 4acoB, PEKOMEHIOBAHHBIX JIJI U3YUYCHHs OUOJIOTHH HA YTIyOJIeHHOM

ypoBHe, — 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 yaca
(3 yaca B HeneniO).

OT6op opraHu3anMoOHHBIX (OPM, METOAOB U CPEACTB OOy4YeHHUsS OHOJIOTHH
OCYIIECTBIIICTCS C Y4E€TOM CICIH(PUKH €ro COoASp)KaHWUS W HANpPaBICHHOCTH  Ha
MPOAOJDKEHUE  OMOJOTMYECKOTOo  00pa3oBaHWs B OpraHU3aIMSIX  CPEIHEro
po¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHMUS.

OOs3aTeNbHBIM  yCIIOBHEM TP OOyYEeHHH OWOJOTHMH Ha YIIyOJE€HHOM YpOBHE
SABJISIETCS TPOBEACHUE JA0OpPAaTOPHBIX M MpakTUYeckux pador. Takxke ydacTue
0o0ydJarolmuxcs B BBIMNOJHEHUM MPOCKTHBIX M Y4e€OHO-UCCIETO0BATEIbCKUX paloT,
TeMaTHUKa  KOTOPBIX  OMNpeNesieTcss  y4yUTelIeM  Ha  OCHOBE  HMMEIOLIUXCS
MaTepUabHOTEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUM.



COJIEP)KAHUE OBYYEHMUSI!

10 KJIACC Tema 1. buosiorusi kak Hayka

CoBpemeHHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHUS
Oouonoruu. buonornueckue Hayku M M3ydaemble UMU TpoOiembl. DyHIaMEHTalbHbIE,
MPUKJIaJHbIE U TIOUCKOBBIE HAYUHBIE UCCIIEAOBAHMS B OMOJIOTUH.

3HaueHue OuoONOruM B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOMU
kaptuHbl Mupa. I[Ipodeccuu, cBszanHble ¢ Owuojorueil. 3HaueHUe OUONOTUU B
NPAKTUYECKOM  NESITeIbHOCTH  YeJOBEKa:  MEIUIUMHE, CEeJIbCKOM  XO3SHCTBE,
IPOMBIIIEHHOCTH, OXpaHe MPUPOIbI.

JlemoHcTpammn

[Moptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapBun,
VY. I'apsei, I'. Mennens, B.W. Bepuaackuu, 1.I1. I1aBnos, 1.11. Meununkos,
H.U. Basunos, H.B. TumodeeB-Pecosckuit, [[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmumpelr uw cxembl: «CBsA3b OHOJOTHH C JPYyrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U MX U3Y4YeHHE

XKuBble cucteMbl Kak npeameT u3ydeHus Ouosioruu. CBOWCTBA JKUBBIX CHUCTEM:
€IUHCTBO XHUMHUYECKOIO0 COCTaBa, JAUCKPETHOCTh MW UEJIOCTHOCTh, CIOXHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIisl, CAaMOBOCIIPOU3BE/ICHHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJIEKYJSPHBIA, KIECTOYHBIMA, TKAHEBBIM,
OpraHW3MEHHBIN, TOMYJISIMOHHO-BHIOBOM, ASKOCHCTEMHBIM (OMOreoIneHOTHYECKI),
ounochepnsrii. [Ipormeccsl, mpoucXoasiIne B KUBbIX cucTteMax. OCHOBHBIE MPU3HAKU
xuBOr0. JKu3Hb Kak (opma CyIecTBOBaHMS MaTepud. Hayku, W3ydaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alUU.

N3yuyenue >xuBbIX cucTeM. Mertoasl Ouonorndeckod Hayku. HaOmonenue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTeMaru3aunus, MeraaHanu3. [loHsTtue o 3aBUCMMOU H
HE3aBUCUMOW nepeMeHHOU. lInanupoBanue skcnepumenta. [loctaHOBKa M mpoBepka
runote3. HymeBas rumoresa. IloHsTHe BBIOOpPKHM W €€ JTOCTOBEpHOCTh. Pa3bpoc B
Oounonornyeckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MOTYyYEHHBIX pe3yabTaToB. [IpruanHbI
VCKa)XCHUS PE3yJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTHYECKOTO TeCTa.

JleMmoHCTpanu

Tabmuipl u cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY», «BUOIOTHMYECKHUE CUCTEMBI»,
«CBOICTBa KUBOM MaTepun», «YPOBHU OPraHU3alMU >KUBOW OpUPOAbD, «CTpoeHue

! Coneprkanue IporpaMMel, BHIIEIEHHOE KYPCUGOM, HE BXOIUT B IPOBEPKY rOCYAAPCTBEHHON HTOroBoi arrecranmu (IA).
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KUBOTHOM KIETKW», «TKaHM IKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusMa», «buoreonenos», «buocdepay, «MeToabl U3yUeHUs KUBOK TPUPOIBD.

O6opynoBaHue: nabopatopHOe OOOPYIOBAaHHME [Jisi MPOBEACHUS HAOIIOJCHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTrueckas padora

«Hcnons3oBaHue Pa3siIMYHBIX METOAOB ITPHU U3YUYCHUH JKUBBIX CUCTCM».

Tema 3. buoJsiorus kjierku

Knerka — cTpykTypHO-(QYHKIMOHANIbHAS €JUHULA XUBOTO. McTopus OTKpBHITHSL
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lIneiinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTo1bl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHUS, XpoMartorpadus,
anexkTpodope3, METOJ MEYEeHBIX aToOMOB, AuddepeHnranbHoe LEeHTpUyrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢huxcuposannvix Kiemok. IIEKTPOHHas
Mukpockonusi. Koughoxkanvnas mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue
KJIeMOK.

JleMoHCTpauu

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

Tabnuupr u cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOI»,
«Mctopus pa3BUTHS METOAOB MHUKPOCKOTTHI.

O6ODVIIOB3HI/I€I CBETOBOM MUKPOCKOII, MUKPOIIpEIIapaThl PaCTUTCIIbHBIX,
KHNBOTHBIX U 6aKT€pI/IaJILHLIX KJICTOK.

[IpakTuyeckas pabota
«3yyenne MeTONOB KJETOYHOW Owuonorum (xpomatorpadus, 3jeKTpodopes,
muddepennmansaoe neHTpudyruposanue, [TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yIBTPAMUKPOIIEMEHTHI. Bona u eé
pOJIb  KaK pacTBOPUTENA, pPEarcHra, ydacThe B CTPYKTYPUPOBAHUHM KIIETKH,
TEIUIOPETYISIMU. MuHepaabHble BEIIeCTBa KIETKH, MX OuWoioruveckas posib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue  BelIeCTBAa  KIETKW. buonormueckue  mnoaumepsl.  benkwu.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoi MoJekynbl. [lepBuunas
CTpYKTypa OeJika, NenTuHas cBA3b. BTopuyuHas, TpeTUUHAs, YETBEPTUYUHASA CTPYKTYPHI.
Henatyparusi. CoiictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue QpyHKuuu
0enkoB. IIpuonoi.

Yrneoael. MoHocaxapuapl, AWCAXapUIbl, OJUTOCAXapuabl WU MOJIUCAXAPHUBI.
OO0muii MIaH CTPOCHUS U (PU3MKO-XMMHYECKHE CBOWMCTBA YIJIeBOAOB. buonornueckue
(GyHKIMH YyTIEBOAOB.



Jlununel. T'mapodunsHo-ruapodoOHBIE cBoMcTBa. Kinaccudukanus JIUNUIoB.
Tpurnuuepuasl, Gpochonunuabl, BOCKU, CTeporbl. buonornueckue GyHKUNUN JTUTUAIOB.
OO6mue cBoiicTBa OHOJIOTMUECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaM03aMbIKaHUIO, MOJTYTIPOHUIIAEMOCTb.

Hyxnennosele xucmotel. JHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [Mpuniun kommiementapaoctu. [Ipasuno Yapradgda. Ctpykrypa JHK —
nBoiHas cnupanb. MectoHaxoxaenue u ouonorundeckue pynkuuu JAHK. Buast PHK.
Oynkiuu PHK B knetke.

Crpoenne wmosekyiasl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Qynkiuu AT®. BoccraHOBiIeHHBIE MEPEHOCUYUKH, UX (YHKIMH B
knetke. /[pyeue wnykneozuompugpocpamor (HTD). CexsenupoBanue J[HK. Memoowt
2eHOMUKU, MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykTypHas OMon0rusi: OMOXMMUYECKHEe U OMOPU3NYECKHEe UCCIIeJOBAaHUS COCTaBa
U TIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIIeKyIl. Modenuposanue cmpykmypol U QyHKYULl
ouomonekyn u ux kKomniekcos. Komnvlomepmuwiii Oouzatin u opeanuveckuii CcuHmes
OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JleMoHcTpanuu

[Toprpetsr: JI. Ilomunr, dx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenenieHre XMMHYECKHX 3JIEMEHTOB B HEKUBOM NIPUPOIEY,
«PacmpenienieHue XUMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuoguyeckas Tabnuia XAMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOAbD», «BemecrBa B cocTaBe oOpraHu3mMoBy», «CTpoeHue
MOJIeKynbl  Oenka», «CTpyKTypel OenkoBOW Moyekynbl», «CTpoeHHe MOJEKy
yriaeBoJoB», «CTpoeHne MoJieKyn JTUnuaoBy», «HykiaenHoBble KUCTOTBD, «CTpoeHue
MoneKyiabl ATOy.

OO6opyioBaHre: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlaGoparopHasi pabora «OOHapyxkeHHe OEIKOB C TOMOIIBI0 KadyeCTBEHHBIX
peaKum».

Ha6opaT0pHa>1 pa60Ta «HCCJ’I@I{OB&HI/IG HYKJICMHOBBIX KHCJIOT, BBIACJICHHBIX K3
KJICTOK PA3JIMYHBIX OPIraHU3MOB)».

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tunsl KJIETOK: AyKapuoOTHYECKas u MPOKAPUOTUYECKAS.
CtpykTypHOD YHKIIMOHATBHBIE 00PA30BaHUs KIETKHU.

CtpoeHne TPOKapHOTHYECKOM KieTKU. KileTouHas cTeHka OakTepuil W apXxeil.
OcobeHHOCTH CTpoeHUSI TeTepoTpoHON U aBTOTPO(HON MPOKAPUOTUUECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OUOIIEHO3AX.



CtpoeHre W (PyHKUMOHUPOBAHHE SYKAPUOTUYECKOW KieTku. IlmazmaTmyeckas
MeMmOpana (miazmanemma). CTpykTypa IUIa3MaTHUeCKOM MeMmOpaHbl. TpaHCIOPT
BEILIECTB 4epe3 IUIa3MaTUYECKYyl0 MeMOpaHy: NaccuBHbIM (aud@y3us, oOnery€éHHas
mubdy3ust), akTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA  AKTHBHBIM  TPaHCIOPT).
[lonynponunaemocts MeMOpanbl. Pa0oTa HaTpuii-kaameBOro Hacoca. OHIOLMTO3:
MAHOIUTO3, (aronurTo3. Ok301uTo3. Kierounas crenka. CTpykTypa U (QyHKIUH
KJIETOYHOM CTEHKU pacTeHHil, rpruOoB.

[utommazma. [uto3onb. [luTockener. JIBuxkeHne nuTONIa3Mbl. OpraHoubl
kiaeTkd. OpgHoMeMOpaHHbIE OpPraHouibl KIETKH: sHAomnazmatuueckas cetb (DIIC),
annmapar ['onbJKM, JU30COMBI, HX CTpoeHHMe U  (yHkuu. B3aumocsssb
OJIHOMEMOpaHHBIX OpraHouj0B KiIeTkH. CTpoeHHe TpaHyJIsSIpHOTO pPETHKYJIyMa.
Mexanuzm nanpasnenus 6enxoe ¢ OIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [mankuii (arpaHyispHBIM) SHIOIIA3MATUYCCKUM PETHKYIYM.
Cexperopnast (yuknus anmapata [onbku. Moouguxkayus 6Genkoe 6 annapame
Tonvoorcu. Copmupoexa benxkoe 6 annapame Ionb0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbabix kieTok. Kiietounsiid cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU/IBI KJIIETKH: MUTOXOHIPHUH, TIACTUBL. [Ipoucxoscoenue
mumoxonoputi u naacmud. Cumbuocenez (K.C. Mepeockosckuu, JI. Mapeynuc).
Crtpoenrie u GyHKIIMM MUTOXOHIpHUM U 1uiactull. [lepBudHble, BTOPUYHbBIE U CI0XKHBIC
TIACTUIBI (POTOCUHTE3UPYIOIIUX FYKAPHOT. XJIOPOILIACThI, XPOMOILTACTHI, IEHKOIIIACTHI
BBICIIUX PACTCHHIA.

HememOpannsie opranouasl kieTtkn CrpoeHne U (QyHKIMM HeMeMOpaHHBIX
opraHousioB kieTku. Pubocomsl. Ilpomescymounsvie gunamenmoi. MUKpohuIaMeHTHI.
Axmunogvie muxkpoguiamenmol. MplllIeUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl
Hemblueynvlx kiemox. MukpoTpyoouku. Kmerounslii nentp. CTpoeHHEe W IBHKEHUE
KTYTUKOB U  pecHHWYeK. MukpoTpybouku muroriazMel. llenTpuons.  benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mmukpompyooukamu. Momopnule denxu.

Anpo. OOosouka siapa, XpOMATHH, KapuoIUia3Mma, SAPBIIIKA, UX CTPOCHHE U
bynkiuu. SnepHsiii 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACTIONOKEHNE XPOMOCOM
B UHTEpha3HOM siipe. Dyxpomamun u cemepoxpomamui. berkn XxpomaTiHa — THCTOHBI.
Jlunamuka s0epHoti 06010uKU 8 Mumose. HoepHuiti mpaucnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAST XapaKTEPUCTHUKA KIETOK HYKaApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JleMmoHCTpauu

[Toptpetsr: K.C. MepexkoBckui, JI. Maprynuc.

Tabmuipl 1 cxembl: «CTpOEHUE 3YKAPUOTUUECKOUN KIIeTKN», «CTpOCHUE KUBOTHOM
KIETKH», «CTpO€HUE pPACTUTENIBbHOM KIETKH», «CTpPOCHUE MHUTOXOHAPUW», «SIpow,
«CTpoeHne NTPOKAPUOTUUECKON KIETKI.

OOopynoBaHUE: CBETOBOM  MHMKPOCKOI, MHUKPOIpENapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEepUAIbHBIX KIETOK.




JlaGoparopnas pabota «/3yueHne cTpOCHHS KIETOK pa3IMYHbIX OPTaHU3MOBY.

[Ipaktuyeckas pabora «M3yueHue CBOMCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopHas pabora «HccnegoBanne miaasMoan3a W JICIUIA3MOJIM3a B
PACTUTCIBHBIX KIICTKAX».

IIpakTrueckas pa60Ta «I/I3yquI/Ie ABWIKCHUS LUTOINIa3Mbl B PACTHUTCIIBHBIX
KIICTKax».

Tema 6. O0MeH BeleCTB M NPeBpalliecHHe JHEPIr U B KJIeTKe

AccUMWISIIIAA ¥ JUCCUMWISIIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(HBIM U rerepoTpodHbIA. YuacThe Kuciaopoga B OOMEHHBIX
nmpoiieccax. DHepreTudyeckoe odecreueHue kieTku: npespamieHue AT® B oOMEHHBIX
npoiieccax. DepMEHTaTUBHBIN XapaKTep peakiuil KJIETOYHOTr0 MeTaboIn3Ma.
depMeHThI, UX CTPOCHUE, CBOMCTBa W MexaHu3M jeictBus. KodepmeHntol. Otnnuus
¢bepMEeHTOB ~ OT  HEOPraHMYEeCKHMX  KaTaju3aTopoB.  benku-akTHUBATOpHl U
OCNKUUHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTU (PEPMEHTATUBHBIX PEAKIIUA OT Pa3IMUYHBIX
¢dbakTopoB.

[TepBUYHBIN CUHTE3 OPTaHUYECKUX BEIIECTB B KJIeTKE. DOTOCUHTE3. AHOKCUSEHHbIU
u oxcueeHHwll pomocunmes y bakmepuii. Ceemocobuparowjue nuemeHmsl U NUSMeHmbl
peaxkyuoHHozo yewmpa. Ponb xjoporiacToB B mpoiiecce (porocuHTe3a. CeToBast H
TeMHoBas pa3bl. Pomoovixanue, C3-, Cs- u CAM-munwvt pomocurnmesa. IIporyKTUBHOCTD
dotocunTeza. BrusiHue paznuuHbIX (DaKTOPOB HA CKOPOCTHh (DOTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

XeMocunTe3. PazHooOpasue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUGUIHUPYIONINE
OakTepum, Kele300aKTepuu, CepoOaKTEepHH, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

Ana’poOubie opraHu3Mbl. Bumbl Opokenus. [IpogykTel OpokeHHS U WX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIN OOJIC3HEH.

AdpoOHBIC OpraHU3MBI. JTallbl YHEPreTH4Yeckoro obmeHa. IloAroToBUTETBHBIN
sTan. [ mKonu3 — 6eCKUCIOPOIHOE PACIICTUICHUE TITFOKO3HI.

buosiornueckoe OKHCIIEHHE, WIM KJIETOYHOE JAbIXaHWe. Poilb MUTOXOHIpWil B
npoieccax Ouojoruyeckoro okucieHus. [uxamueckue peaknuu. OKHUCIUTENBHOE
dbochopunupoBanue. Ouepeus memobpannoeo epaouenma npomornos. Cunmesz ATD:
paboma npomonunoi AT@-cunmasel. lpenmyiecTsa a3poOHOTO MyTH OOMEHa BEIIECTB
nepe; aHadpoOHbIM. D PEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

JlemMmoHCTpanuu

[Toptpeter:  JIx. Ilpuctmu, K.A. Tumupsazes, C. H. BunHorpauackuii,

B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.
Tabmunblr u cxeMbl: «DoTocuHTE3», «IDHEpreTHdyeckuii oOMen», «buocuHTe3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.



OO6opynioBaHuEe: CBETOBOM MUKPOCKOI, OOOpyJOBaHHME MJi HPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPONPENapaToB.

JlaGoparopHas pabora «M3yueHue KaTaIUTHYECKOW aKTUBHOCTH (DEPMEHTOB (Ha
IpUMEpE aMIJIa3bl I KaTanasbl).

JlabopartopHasi pabora «3yueHue QpepMEHTAaTUBHOTO paCHICIJICHUS MEPOKCHUA
BOJIOPOJIa B PACTUTEIIBHBIX M )KUBOTHBIX KJIIETKAX».

Jlaboparopnas pabora «CpaBHEHHE TPOIIECCOB (DOTOCUHTE3A U XEMOCHUHTE3A.

JIaGopaTtopHas pabora «CpaBHEHHE ITPOLECCOB OPOKEHUS U IbIXaHUS.

Tema 7. HacaeacrBeHHast uHGOPMANUSA M peajn3alusa eé B KJIeTKe

Peakuuu matpuuHoro cuHte3a. [IpUHIUN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHOM uHbopMaluu. ['eHeTndecKkuii Ko/,
ero csorcrBa. Tpanckpunuus — Matpuunbid cunTe3 PHK. IIpuHOune! TpaHcKkpunuu:
KOMIUIEMEHTapHOCTb, aHTUIAPAJIEIbHOCTD, aCUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocuuTeze Oenka.
VYcnoBus 6uocunTesa 6enka. KonupoBanue aMmuHokucnot. Ponb pubocom B OnocuHTE3E
Oeka.

Cospemennvle npeocmasnenus o cmpoenuu cenog. OpraHuzanus TeHoMma Yy
IPOKApPUOT U SYKapHOT. Peryssuns akTHBHOCTU I'€HOB y ITPOKapuoT. I'unoresa onepona
(d. XKakob, XK. Mano). MoaexynsapHvle mexanuzmvl SKcnpeccuu 2eno8 y sykapuom. Ponw
Xpomamuna 6 pe2yrayuu pabomsl 2eHog. Perynsauus oOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycel — HekneTouHsle (GOpMBI KU3HU U oOnHuratHelie mapasuTsl. CTpoeHwue
IIPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiii yuxa /[HK-
cooeporcawux eupycos, PHK-cooepacawux eupycos, oaxmepuoghazos. Obpammuas
MPAHCKPUNYuUsl, pegepmasda, uHmezpasda.

BupycHbie 3a0oneBaHusi uenoBeka, *KUBOTHBIX, pacteHuid. CIIN, COVID-19,
COIMAJIbHBIE | MEIUIIMHCKUE TTPOOIEMBI.

buoungopmamura: unmeepayus u aumanuz Ooarvwux maccueos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oOanHvlx. Hanomexnonocuu 6 oOuonocuu u meouyure.
IIpoepammupyemvie ynkyuu 6enxos. Cnocodvl docmasKku 1ekapcms.

JleMoHcTpanuu

[Toptpetsr: H.K. Kosbnos, /I.1. UBaHOBCKHIA.

Tabmunbl u cxembl. «buocuHTe3 Oenkay, «l'eHeTHYeCcKui Kom», «BHpyChI»,
«bakrepuodaruy.

[IpakTrueckas pabota «Co3aaHrue MOJCIN BUPYCay.
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Tema 8. ’KusHeHHbIN LUK KICTKH

Krnerounslil nukim, ero nepuoast u perymsuus. Marepdasza u muto3. OcobeHHOCTH
MpoLECCOB, TMpoTekaromux B uHTepdasze. I[loaroroBka KIeTKH K JEJICHUIO.
[IpecunteTnueckuii (MOCTMUTOTHUYECKUM), CUHTETUYECKHMM U TMOCTCUHTETUYECKUU
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuuneiii cunrte3 JHK — permnmkanums. Ilpunnuner permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTD, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIEIBHOCTh. MeXaHu3M
permukanuun  JIHK. Xpomocomel. CtpoeHne xpomocom. Tenomepsl M TenoMepasa.
XpOMOCOMHBIM Ha0Op KIETKM — KAapuOTUN. JIMMIOMIHBIA M TarioUJIHbIA HAOOpPHI
xpoMocoM. ['omosornunbie XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaluu MUTO3a U MPOUCXOISIINE B HUX MPOLECCHI. THUITBI
muto3a. Kapuoknues u nutoknHe3. bruosornueckoe 3HaUeHUE MUTO3A.

Perynsnust MUTOTHYECKOTO LIMKIIA KiIeTKH. [Iporpammupyemas kietodHasi ruOenb —
arnonTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIIMOHAJIbHAasE TEHOMHUKA. MexaHusmol
npoaugepayuu, ouggdepenyuposxu, cmaperus u cubenu kiemox. «L{ugpposas knemxa» —
ououngpopmamuyeckue mooenu QYHKYUOHUPOBSAHUSL KIIeMKU.

JleMoHCTpanuu

Tabnuupl u  cxembl: <«OKM3HEHHBIM WUKI KIeTKH», «Muros», «CrpoeHue
xpomocom», «Permkanus JHK».

OOGopynioBaHue: CBETOBOM MHUKPOCKOI, MHKporpenapaTthl: «MHUTO3 B KIETKax
KOpEIIKa JTyKay.

JlaGoparopHas pabota «V3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOTIPEapaTaxy.

JlaGoparopnas paboTa «HaGmromeHre MuTo3a B KJIeTKaX KOHYMKA KOpeIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue n yHKINH OPraHU3MOB

buonoruyeckoe paszHooOpasue opraHu3mMoB. OFTHOKIETOYHBIC, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HENESITEIBbHOCTH OJIHOKIETOYHBIX OPTraHU3MOB.
baktepun, apxew, OTHOKIETOYHBICE TPHUOBI, OJHOKICTOYHBIE BOJOPOCIH, JPYTUE
npoTucThl. KonoHnanpHbIE OPraHU3MBl.

B3anmoCBs3p yacTeil MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak eiuHoe 1esuoe. ['omeoctas.

Tkanu pacteHuil. Tunbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHAas, MOKPOBHAas,
MpOBOSIIAsl, OCHOBHas, MexaHudeckas. (OCOOEHHOCTHM CTpOEHUsA, QYHKUUA U
PAaCMOJIOKEHHS TKAaHEW B OpraHax pacTEHHUM.
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TkaHM >KMBOTHBIX M 4YEJOBEKA. THUNBI >KUBOTHBIX TKAaHEH: JIUTEIHAIBHAS,
COCIMHUTENbHAS, MbllIeYHas, HepBHasA. (OCOOEHHOCTH CTpPOEHHs, (QYHKUUA U
PACIIOJNIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpATUBHBIE OpraHbl pacTeHuil. OpraHbel U CHCTEMBI
OpPraHOB XMBOTHBIX U 4YesIoBeKa. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranusmoB. Kapkac pacteHnit. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >XMBOTHBIX. HapyxHblii U BHYTpeHHUW cKeneT. CTPOCHUE U THUIIbI
COCMHEHUS KOCTEH.

JIB>keHne OopraHu3MoB. J[BHKEHHE OJHOKJIETOUYHBIX OpPraHW3MOB: aMEOOHUHOE,
KTYTUKOBOE, PECHUYHOE. [[BMKEHNE MHOTOKJIETOYHBIX PACTCHUMN: TPOMU3MbI U HACTHUM.
JIBM>KeHHE MHOTOKJIETOUHBIX JKMBOTHBIX U 4EJIOBEKa: MbllIeyHas cucteMa. Pediiekc.
CkeneTHbIC MBIIIIIBI U UX paboTa.

[Tutanue opranu3moB. IlorjomieHue BOABI, YTJIEKUCIOrO Ta3a U MHUHEPaJIbHBIX
BEILIECTB pacTeHUAMU. [IuTaHWe KUBOTHBIX. BHYTPUMOJIOCTHOE WM BHYTPHUKICTOUHOE
nuieBapenue. [lutanre no3BOHOUHBIX KUBOTHBIX. OTAEIbI MUIIEBAPUTETHLHOIO TPAKTA.
[TumeBapurenbHbIe Kene3bl. [TuieBapuTenbHas CUCTEMA YEIIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. [[prxanue »kuBoTHBIX. Juddy3us razon
yepe3 MoBepXHOCTh kieTku. KoxkHoe npixanue. JprxarenbHas moBepXHOCTb. JKabepHoe
U JIETOYHOE AbIXaHue. J[pIXaHue O3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLHMOHHOE
YCIIO)KHEHHE CTPOEHUsl JETKUX TIO03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeEMa
yenoBeka. MexaHu3M BEHTWISIUMU JIETKUX y NTHI U MJEKONMUTAIMX. Perynsius
npixaHus. JlpixaTenbHbie 00bEMBI.

TpaHCTIOPT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUN. TpaHCopT
BEILLECTB Yy >KUBOTHBIX. KpoBeHocHass cuctemMa u e€ opranbl. KpoBeHocHasi cucrema
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepilie, KpOBEHOCHBIE COCYNbl U KpoBb. Kpyru
KpOBOOOpAIICHHsI. DBOJIOIMOHHBIE YCIOKHEHHUS CTPOCHHSI KPOBEHOCHON CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Breinenenue y opranusmMoB. Beinenenue y pacteHuil. BeineneHue y >KUBOTHBIX.
Coxkpatutenbabie Bakyonu. Opransl BbiaeneHus. OUIbTpaius, ceKperus U o0paTHoe
BCAaChIBaHNWE KaK MEXaHWU3MBbI pPabOThl OpraHoB BeineNeHUs. CBs3b MOJIOCTH Tela C
KPOBEHOCHOW Y BBIJAEIUTEIBHON CUCTEMAMU. BbljieIeHNEe y TO3BOHOYHBIX KUBOTHBIX U
gyenoBeka. [loukn. Ctpoenne n ¢GyHKIMOoHMpOoBaHUe HeppoHa. OOpazoBaHUE MOYH Y
YEJI0BEKa.

3amuTa y OpraHu3MoB. 3allluTa y OAHOKJIETOUYHbIX opraHu3mMoB. Cropsl OakTepuii
YW UUCTBHI NMPOCTEHMIINX. 3alluTa Y MHOTOKIETOYHbIX pacteHui. Kyrukyna. Cpencrtsa
MMACCUBHOM M XMMHUYECKOMU 3aIUThl. DUTOHIINIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MPOM3BOAHBIE. 3aniuTa
opranuzma ot Oose3Hed. IMMyHHas cuctema udenoBeka. KieTouHbI U rymMOpanbHbBIMA
UMMYHUTET. Bpoxa€HHbIM U NpHOOpeTEHHBIN crnenuduyeckuii uMMyHHUTET. Teopus
KJIOHaJbHO-cenekTuBHOTO uMmyHuTeTa (I Opnux, ®.M. bepuer, C. Tonerana).
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BocnanurenbHple OTBETBI OPraHu3MoOB. Poib BpPOXKIAEHHOIO MMMYHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUII.

PaznpaxuMocTh U peryisauus y OoOpraHu3moB. Pa3apaXuMocTh y OZHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisanus y pacreHuid. PoctoBeie BemecTsa
U UX 3HAYECHHUE.

HepsHas cuctema u pedaekropHas peryasiuus y KuBoTHbIX. HepBHast cucrema u eé
OTZEJIbl. DBOJIIOUMOHHOE YCJIOKHEHUE CTPOCHHMS HEPBHOM CHCTEMBI y IKUBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiexc u pednexkropHas ayra.
be3ycnoBHbIE U YCIOBHBIE PEQIIEKCHI.

I'ymopanpHas peryssanus U SHAOKPUHHAs CUCTEMA KUBOTHBIX U 4eJIoBeKa. JKenessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runoduzapHas cucrema. [leMoHCTpaluu

IToptper: U.I1. ITaBnos.

Tabmuupt u  cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE
BoJIOpociny, «bakrepuny, «IIpoctelney, «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBI
OpraHoB TMO3BOHOYHBIX >XUBOTHBIX», «BHyTpeHHEEe CTpO€HHME HACEKOMBIX», «TkaHu
pactenuity, «KopneBble cucremol», «CtpoeHue crednst», «CTpoeHue JHCTOBOU
IIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «[luieBapurenbHas cucrema,
«KpoBeHocHass cucrema», «/lpixatenbHas cucrema», «HepBHas cucreman, «Koxan,
«MpblleyHasg cucremay, «BplaenuTenbHas CcUCTEMa», «OHAOKPUHHAA CHUCTEMay,
«Ctpoenue Mpie», «MMMmyHuteT», «KuiednononoctHeie», «(Cxema NUTaHUS
pacteHuit», «KpoBEHOCHbIE CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX», «CTpOECHHE THUAPHDY,
«CTtpoeHue maHapumn», « BHyTpeHHee cTpoeHue 10K AeBOTo YepBsi», «HepBHas cuctema
peiO», «HepBHas cuctema msarymkun», «HepBHas cucTeMa MPECMBIKAIONIUXCS,
«HepBHas cucrema ntuiy», «HepBHas cucrema mitekonuraromux», «HepBHas cucrema
genoBekay, «Peduekcey.

OO0opy/ioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl  OJHOKIECTOUYHBIX

OpraHu3MOB, MUKPOIIPEINAPAThl TKAHEW, PAKOBUHBI MOJIJIFOCKOB, KOJUIEKIIUN HACEKOMBIX,
UTJIOKOXKHUX, YKUBBIE 3K3EMIUISIPhl KOMHATHBIX PACTEHUM, repOdapuu pacTeHUl pa3HbIX
OTJEJIOB, BIIAXKHBIE MIPENAapaTbl JKUBOTHBIX, CKEJIEThl IT03BOHOYHBIX, KOJUIEKIUU
0ECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeIOBEKa, OOOpYAOBAaHHME ISl JTEMOHCTpAIUU
MMOYBEHHOTO W BO3AYIITHOTO MUTAHUS PACTCHUH, PACIICTVICHUS Kpaxmaia U O0eJIKOB 10T
nerctereM (pepMeHTOB, 00OpyAOBaHUE MJII AEMOHCTPAIMU OIBITOB IO HU3MEPEHUIO
KU3HEHHOU EMKOCTH JIETKHX, MEXaHU3Ma JIbIXaTEJIbHBIX IBUKECHUN, MOAEIU T'OJIOBHOIO
MO3Ta pa3InYHbIX KUBOTHBIX.

JlabGopartopnas paborta «/3yueHue TkaHell pacTeHUI.

JlaGopartopnas pabota «/3yueHue TkaHel KUBOTHBIX).

Jlaboparopnas paborta «l3yueHue opraHoB [IBETKOBOTO PACTEHUS.
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Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrooe (BKJIt0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Bunel Oecrnonoro  pa3MHOMKEHHUS: [OYKOBaHUE, CHOpYJsALMs, (pparMeHTanus,
KJIOHUPOBAHUE.

ITonoBoe pazmHoxkeHue. l1lomoBbie KneTku, nin ramersl. Meo3. Cragun mMeno3sa.
IloBenenne xpomocom B Menose. KpoccuHroep. buonornueckuil cMbICT Meno3a U
II0JIOBOTO Iporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIHUKJIE OPTaHU3MOB.

IIpenzaponsiieBoe paszButve. I'ameroreHe3 y XKUBOTHBIX. llosioBBIE JKeie3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOpPHOHANIbBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHoreHes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTUS — HayKa O
Pa3BUTHUU OPraHu3MoB. Mopghocene3z — oouna u3z 2nauvix npoodIem >MOPUOLOSUL.
Konyenyus mopghocernos u mooenu mopgoecenesza. Cranun sMOpUOTEHE3a )KUBOTHBIX (HA
npumepe Jsrymku). [poGnenwe. Tumbl gpoGnenus. [Jemepmunuposanuwoe u
HedepMUuHUposanuoe opoonenue. bracmyna, munet 61acmyn. OCOOCHHOCTH IPOOJICHUS
MJIEKOMUTAONIUX. 3apObIIIEBbIE TUCTKY (TacTPYJIALMS ). 3aKIaJJKa OpraHOB U TKaHEW U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMSHUE 4YacTeld pa3BUBAIOLIETOCS 3apoJbllia
(oMOpuoHanbHass MHAYKIMS). 3aKiagka TUIaHa CTPOEHHUS >KUBOTHOTO KaK PE3yJbTar
UEPAPXUYECKUX B3aWMOJACHCTBUN TeHOB. BiusHue Ha SMOpHOHANBHOE pa3BUTHE
pa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasutue xuBoTHBIX. [locTamMOpruoHanbHbIN Tiepuoa. [Ipsmoe u HenmpsiMoe
pasButue. PazButue ¢ metamopdo3oM y 0eCrio3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHUE MPSAMOrO M HEMPSIMOIO Pa3BUTHUS, UX PACIPOCTPAHEHUE B
npupojie. Tumnbl pocta )KUBOTHBIX. DaKTOPHI PEryJsALMKU POCTA KUBOTHBIX M YETIOBEKA.
Crannu nocTAoMOPUOHAIBHOTO PAa3BUTHS Y 5KUBOTHBIX U uelloBeka. [leproibl oHTOreHesa
yenoBeka. CTapeHue U cCMepTh KaKk OMOJIOTHYECKHE ITPOLIECCHI.

Pasmuosxenue u pazsutue pacrenuit. ['lametoduTt u ciopodur. Meiio3 B )ku3HEHHOM
nukie pacternii. OOpazoBaHue CIIOp B MpoIiecce Meio3a. ['aMeTorenes y pacTeHHil.

Onnon0TBOPEHUE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OIMJIOA0OTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYJISLMU OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMmoHCTpauu

[Toptpetsr: C.I'. HaBamwun, X. [IIneman.

Tabmunbl u  cxeMbl: «BereraTuBHO€ pa3sMHOXKEHHE», «Tumel Oecronaoro
pasMHOXEHUsD», «Pa3MHOXKEHHE  XJaMUJIOMOHaIbD», «Pa3MHOXEHHE  DBIJVICHBDY,
«PazmHOXkeHue THIApE», «Meho3», «XpoMmocombl», «l'amerorenesy», «CTpoeHUE
SIMIIEKIIETKH U criepMaTo30uia», «OCHOBHBIE CTaIuM OHTOTeHe3ay, «[IpsiMoe 1 HenpsiMoe
pa3Burue», «Pa3zButue maiickoro xyka», «PazButue capanum», «Pa3BUTHE JISTYLIKNAY,
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«/IBOMHOE OINIOJOTBOPEHHUE Y LIBETKOBBIX pacTeHU», «CTpOEHHE CEMSH OJHOIOIbHBIX
U JBYAOJIBHBIX PACTEHUI», «/KM3HEHHBIN [IUKII MOPCKON KanyCThD», <« KU3HEHHBIN LUK
Mxa», « KN3HEHHBIN LMK NATOPOTHUKAY, «/KM3HEHHBIN UKII COCHBD».

OO6opynioBaHue: CBETOBOM MHUKpPOCKOI, MHKpPOIpenaparbl SHWIEKIETOK U
CIIEpMAaTO30M10B, MOJENb «L{MKII pa3BUTHS JIATYLIKI.

JlaGoparopHasi pabora «M3ydeHue CTpPOEHHsS TMOJOBBIX KIETOK Ha TOTOBBIX

MUKpONpEenapaTax.

IIpakTrueckas pa60Ta «BbIsiBIICHUE IMPU3HAKOB CXO0ACTBa BapOI[BIIHeﬁ

ITO3BOHOYHBIX KUBOTHBIX».

JlaGoparopHas padota «CTpoeHrue OpraHOB Pa3MHOKEHHS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTtopus cTraHOBIEHUS U Pa3BUTHSA F€HETUKH Kak Hayku. PaGotel I'. Mennens,

I'. ne ®puza, T. Moprana. Ponbs 0TeuecTBEeHHBIX YUEHBIX B Pa3BUTHUU FreHETHUKU. PaboThI
H.K. Konsnosa, H.W. BaBunosa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETMYECKUE TIOHATHS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJuIeIbHBIC TE€HBI, aIbTEPHATUBHBIC IPU3HAKYU, JOMUHAHTHBIA U PELIECCUBHBINA MPU3HAK,
rOMO3UI0Ta, T'€TePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUI, (peHoTun. OCHOBHBIE
METOIbl TEHETUKHU: THOPUIOIOTHUECKUM, IIUTOJIOTUUECKUH, MOJIEKYIISIPHOT €HETUYECKUI.

JleMoHCTpauu

[Toptpetsr: I'. Menaens, I'. ne ®pusz, T. Mopran, H.K. Komsos, H.. BaBunos,
A.H. benozepckuii, I'.J[. Kapnieuenko, FO.A. ®unumuenko, H.B. Tumodees-PecoBckuii.
Tabnuiel u cxembl: «MeToAbl TeHETHUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGoparopnas pabora «/[po3oduna kak 00BEKT FeHETUUYECKUX UCCICIOBAHUIY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiif 3akoH MeHens — 3aK0H eIMHO00pa3us
ruOpu0B miepBoro nokoseHus. [IpaBuno nomunupoBanusi. Bropoii 3akon Mennens —
3aKOH pacHICTUICHHs TMpHU3HAaKoB. [luTonmornyeckue OCHOBBI MOHOTHOPHIHOTO
CKpemuBaHus. [ umoresa yucToTh raMeT.

AHammsupyroniee ckpemuBaHue. [IpoMmexyTouHbIl XapakTep HAciedOBaHHS.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

JluruOpuaHoe ckpenBanue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBHCHUMOTIO
HaclieJoBaHus Mpu3HakoB. [{uTonornyeckre OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

CuerieHHoe HaciefoBaHue mnpusHakoB. PaGoter T. Moprana. CuerieHHoe
HACJIEIOBAHUE T€HOB, HAPYILICHUE CUCIUICHUS MEXIy INeHamMu. XPOMOCOMHAS TEOpHs
HACJIEICTBEHHOCTH.
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I'enetnka moma. XpOMOCOMHBIM MEXaHHW3M ONPENENICHUs IMona. AyTOCOMBI M
[IOJIOBbIE XpOMOCOMBI. ['OMOraMeTHBIM U TeTeporaMeTHblii IoJ. ['eHernueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBaHue nNpu3HaKoOB, CLEIUIEHHBIX C IIOJIOM.

['enorun kak uenoctHas cucrema. [IenoTpornus — MHOKECTBEHHOE JIEUCTBUE TEHA.
MHOXeCTBEHHBIN aJIIeIIA3M. B3aumopericteue HEaJUIEIBbHBIX TEHOB.
Kommiementaprocts. Onuctas. [lonumepusi.

I'eHeTnyeCcKUil KOHTPOIb Pa3BUTHUS PACTEHUM, JKMBOTHBIX M YEJIOBEKA, a TAKKE
(pU3HOTOTHYECKUX TPOIIECCOB, MOBEJAEHUS M KOTHUTUBHBIX (yHKUMHA. ['eHeTHueckue
MEXaHM3Mbl CHUMOUOIeHe3a, MEXaHHU3Mbl B3aUMOJECHCTBUS «XO3IMH — Mapasut» M
«XO031MH — MHUKpoOMOM». I'eHeTHueckue acmekTbl KOHTPOJs U HM3MEHEHUs
HACJIeICTBEHHOM MH(OPMAIIUU B TOKOJIEHUSX KJIETOK U OPraHU3MOB.

JlemoHcTpaumn

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpr 1 cxembl: «llepBbiii u BTOpOM 3akoHbl MeHnensa», «Tperuil 3aKkoH
Mengensi», «AHaIU3UpyOlIee CKpeluBaHue», «HemomHoe agoMUHMpPOBaHUEY,
«CreryieHHOe HacJIeIOBaHUE TIPU3HAKOB Y JIpo30oduiibly», «['enernka momnay, «Kapuorumn
gyenoBekay, «Kapwotun npozodunb», «Kapuotun nTULBD, «MHOXKECTBEHHBIH
ajuiennu3My, «B3aumoaencTBrue reHoBY.

OO6opynoBaHue: MOJEIb JJIs JEMOHCTpAIlMU 3aKOHOB eauHOO0Opaszusi THOpPHI0B
MIEPBOr0 TOKOJICHUS M PACLICIUICHUSI MPU3HAKOB, MOJENIb ISl JEMOHCTpAllUU 3aKOHA
HE3aBHUCUMOI'0 HACJICAOBAaHMUS TMPU3HAKOB, MOJEIb JJIsI JEMOHCTpPAIlMU CIEIUICHHOTO
HaCJICOBAaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapart: «Jlpo3oduiay.

[pakTrdeckas pabora «V3yueHue pe3ynbTaToB MOHOTHOPHIHOTO CKPEIINBAHUS Y
JIPO30(UITBI.

[paktuyeckas pabora «M3ydeHue pe3yabTaToB AUTHOPHIHOTO CKPEIIMBAHUS Y
TIpO30(HITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna W cpeasl  npu  (GopMHpoBaHMM  (DEHOTHIIA.
N3menunBoCcTh npu3HAKOB. KadyeCTBEHHbIE M KOJIMYECTBEHHBIC MNPU3HAKU. Buasl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS M HACJICICTBEHHAS.

MonaudukannonHass  U3MEHUYMBOCTB. Pomb  cpeapl B (OpMHpPOBAHUM
MoaupUKaIMOHHON n3MeHYnBOoCTH. HopMa peakiuu npusHaka. BapuanmonHsiii psanx u
BapuanronHas kpunas (B. Moranncen). CBolicTBa MOIU(PUKAITMOHHON H3MEHUYMBOCTH.

I'eHoTMNIMUEeCcKast ”3MEHYNBOCTh. CBOMCTBA FEHOTUIUYECKON N3MEHYMBOCTH. Br bl
F€HOTUIUYECKOW U3MEHYHUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunatuBHasT u3MEHUYMBOCTb. Meiio3 W TOJOBOM TMpollecC — OCHOBa
KOMOWHATHBHOM HM3MEHYMBOCTH. POJIb KOMOMHATHBHOW W3MEHYMBOCTH B CO3JaHUH
F€HETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJJHOro BUA.
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MyTannoHHass U3MEHYUBOCTb. BUIbI MyTallMi: T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbBIC U MHAYLHIUPOBAHHBIE MYTAIUU. SI€PHBIE U HUTOIIIA3MATUYECKUE MYTALINH.
ComaTtnueckue u nojoBble MyTauuu. [[puuriHbl BOSHUKHOBEHU MyTaluil. MyTareHsl u
MX BIHMSHHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOIO TIpolecca. 3aKOoH
TOMOJIOTHYECKHUX PsAJIOB B HacieAcTBeHHOU n3menunBocty (H.W. BaBunos). Buesnepnas
M3MEHYMUBOCTh U HACJIEACTBEHHOCTb.

Onucenemuxa u dNUSEHOMUKA, POJib INUSEHEMUYeCKUX (hakmopos 8 Hacaie0o8aHuu
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JlemoHcTpanuu

IToptpertsl: I'. ne @pus, B. Moranncen, H.M. Basuios.

Tabnuipt u cxembl: «Buasl usmenuuBoctu», «MoaudukamoHHas U3MEHYUBOCTD,
«KomOuHaTuBHAsE W3MEHYMBOCTH», «Meho3y, «OmrogoTBopeHue», «l eHeTnueckue
3a00J1eBaHMS YEJIOBEKa», «BUIbI MyTaIuiiy.

Oo6opyioBaHKE: )KUBbIE U TepOapHbIC IK3EMIUISIPbl KOMHATHBIX PACTEHUHN, PUCYHKH
(pororpadun) >KMBOTHBIX C PA3TMUYHBIMU BUJIAMH U3MEHYUBOCTH.

JlabopaTopHas pabota «MccnenoBaHue 3aKOHOMEpPHOCTEH MOAM(PUKAIMOHHOMN
n3MeH4YMBOCTH. [locTpoeHne BapualMOHHOTO psiia U BapUALlMOHHON KPUBOW».

[Ipaktuueckas pabora «MyTtanuu y Apo30¢uisl (Ha TOTOBBIX MUKPOTPENapaTax)y.

Tema 14. I'eHeTHKa YejI0BeKa

Kapuotun denoBeka. MexayHapoaHas TMporpaMma MCCJIEJOBaHUS Te€HOMA
geoBeka. MeToabpl M3y4deHHs Te€HETHKH YeJIOBEeKa: MeHealorHn4eCKUid, OJM3HEIOBBIM,
IATOT€HETUYECKUM, TOIMYISALUOHHO-CTATUCTUYECKUM, MOJICKYJISIPHO-TEHETUYECKHU.
CoBpeMeHHOE ompeesIeHUE reHOTHIIA: ITIOJTHOT€HOMHOE CEKBEHUPOBAHME,
FEHOTUIIUpOBaHWE, B TOM uwuciae ¢ mnomoumpto [II[P-ananusza. HacmencTtBeHnHbie
3a00J1eBaHMS YelIOBeKa. ['©@HHBIE W XpOMOCOMHBIC OO0Je3HHM YejaoBeka. bone3snu ¢
HACJICJICTBEHHOM MPeApacloiO)KEeHHOCThIO. 3HAYeHHWE MEIUIIMHCKONW TEeHETHKH B
NPEIOTBPALLICHUH u JICUCHUH Te€HETHYECKHUX 3a001eBaHUI YyeJI0BEKa.
MenuKoreHeTUIeCKOe KOHCYJIbTUPOBAHUE. CTBONOBBIC KJIETKHU. [Tonstue
«TEHETHYECKOTO Irpy3a». DTHICCKHE aCTICKThI UCCIISIOBAHUMA B 00IaCTH peIaKTUPOBAHUS
FeHOMa U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOPhl TOBBIMIEHHON YYBCTBUTEIBHOCTH  YEIOBEKa K
duznuecKoMy W XUMHUYECKOMY 3arpsi3HCHHUIO OKpyXkaromied cpenbl. ['eHeTmueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MATOJOTHUSIM.

JleMoHCTpanuu

Tabmuupslt u cxembl: «Kapuotun uenoBeka», «MeToAbl H3yUYEHHS] TEHETHKH
yesoBekay, «l 'eHeTrnueckre 3a00JIeBaHUs YETIOBEKAY.

[IpakTryeckas padota «CocTaBaeHUE U aHAIN3 POJOCIOBHOM.
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Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus u cenekuus. 3apoKAeHUE CEIIEKINU U JoMecTukanuu. Yuenne H. 1.
Basunosa o LleHTpax mpoHCcX0XKI€HHS U MHOrooOpas3usi KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMHA B CO3JaHHM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. COpPT, MOpOAA, IITAMM.
3aKOH TOMOJIOTMYECKHUX PAJOB B HacieAcTBeHHOW n3MeHunBocTtd H.M. BaBuiosa, ero
3HAYCHHE JJIsI CEJIEKIIMOHHON PabOTHI.

Metonbl  ceneKUMOHHON  paboTbl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
WHJMBUAYabHBIA. DTambl KOMOMHAIIMOHHOW ceniekiuu. VcnblTaHne mpousBoAuTEIeH
o MOTOMCTBY. OTOOp MO TEHOTUIY C MTOMOIIBIO OLIEHKH (PEHOTHUIIa TOTOMCTBA U OTOOP
0 TEHOTUITY ¢ nomMoibio ananuza JJHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICEKIIMOHHON paboThl. PanuanimoHHblil u
XUMUYECKUI MyTareHe3 Kak UICTOYHUK MYTallui y KyJIbTYpHBIX (hOPM OpraHU3MOB.
Hcnonp30Banne reHOMHOTO PEeJIaKTUPOBAHUSI U METOJI0B pekomMOuHaHTHBIX JIHK s
MOJIYYEHHS UCXOHOTO MaTepuasa il CeJICKIIUH.

[Tonyuenune momuruionsioB. BHyTpuBHaoBas rubpuauzaius. bau3kopoacTBeHHOE
CKpelllMBaHWe, WM WHOpUAWHT. HepojcTBeHHOE CKpelIMBaHHWE, WA ayTOPHIWHT.
I'eTrepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B ceiekuuu. OtnanéHHas
rubpuauzanus. [Ipeononenune Oecronuss MEXBUIOBBIX TUOPUAOB. JlocTHkeHUs
CEJIEKLIMY PACTEHUI U )KUBOTHBIX. «3€1E€HAS PEBOIOYUS ).

CoxpaHeHUEe M M3Y4YEHUE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHU U HX
IUKAX POIUYEH IJIsl CO3JIaHUS HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SWCTBEHHBIX
KyJIbTYyp. M3yuenue, coxpamnenue u YnpaejieHue 2eHEMU4ecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX — JCUBOMHBIX 8  YeddaxX  VIVYULeHUs
CYUecmeyiomux U Cco30aHusi HOBbIX NOpPOO, AUHUL U KPOCCO8, 6 MOM Hucie C
NPpUMEHEHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCe008aHUl, Nepedosvlx uoel u
nepcneKmuHbIX MexHoN02UM.

JleMoHCTpanuu

[Toptpersr: H.W. Basunios, 1.B. Muuypun, I'./l. Kapneuenko, IL.I1. JIykssHenko,
Bb.JI. Acraypos, H. bopinoyr, /I.K. bensies.

Tabmuubl U cxeMmbl: «lIeHTpHl MPOUCXOXKAECHUS W MHOTroo0pasusi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKHUX PSJIOB B HACJIEACTBEHHON H3MEHUYUBOCTHU,
«Metopsl cenexkuuny, «OTaanéHHas rTuOpuan3anus», «MyTaresesy.

JlaGoparopHasi pabGora «M3yueHue COPTOB KYJIbTYPHBIX PACTEHUM H TOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopartopnas pabota «/3yueHue MEeTo0B CEIEKIINU PACTCHUI.

[IpakTtrueckas padota «IIpuBrUBKa pacTeHUII.

OKCcKypeusi «OCHOBHBIE METOAbI M IOCTHKEHUS CEJICKIIUA PACTEHUN U KUBOTHBIX
(Ha CENEeKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIN y4acTOK, B
TEIUTUYHOE XO035IUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 16. BHOTEeXHOJIOTUA U CHHTETHYECKAS OHOJIOrus

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTUHU, — KIIETOYHBIE U TKAaHEBBIE KYJIbTYpHI,
MUKPOOPTAHU3MBbI, X XapakTepucTuka. TpaauiimoHHas OMOTEXHOIOTHs: XJIeOOoneUeHue,
MOJTy4YeHHE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTUUECKUNA CUHTE3.
OOBeKThl MUKPOOMOJIOTMYECKUX TexHOoJoTui. IIpom3BoacTBo Oenka, aMHUHOKHCIOT U
BUTaMUHOB.

Co3naHve TEXHOJIOTHMM W MHCTPYMEHTOB IICJICHANIPABICHHOIO W3MEHEHUS U
KOHCTPYMPOBAHUSI TE€HOMOB C LEJbI0 TMOJYYEHHS OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIHUECS B MIPUPOIe OMOCUHTETHUECKUE TTYTH.

Knerounass unxkeHepus. MeTonbl KyJIbTypbl KJIETOK W TKaHEW pacTeHUU U
*KuBOTHBIX. Kpnobanku. Comatudeckas THOpUIU3AIUSA U COMAaTUUECKUN dIMOPUOTEHES.
Hcnonp3oBaHue TaljiOWIOB B CEJIIEKUMHU pAcTeHUU. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIIOHATLHBIX aHMUmMen 8 MeOuyuHe.
HckyccTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTPYKIMS SAWIEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUTAaHTAIlUU SJep KIETOK. TexHonozuu 0300poGJieHus,
KVIbMUBUPOBAHUsL U  MUKDOKIOHAILHO20 — DA3ZMHONCEHUSL  CENbCKOXO3AUCTBEHHbIX
KYIbmyp.

XpomMocoMHasi M TE€HHasg WHXeHepusa. VICKycCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH>KEHUST ¥ IEPCIEKTUBBI XpPOMOCOMHOW M T€HHOM HWHKEHEPHUH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIeMbl TCHHON WHKEHEPHH.

Menunuackue OuotexHosoruu. IloctreHomuas tudposas meauruua.  [IL[P-
JTMarHocTuka. MeTaboJIOMHBINM aHaIu3, TEHOIICHTPUYCCKUM aHaJIM3 MPOTeoMa YesloBeKa
IUIsl OUEHKU COCTOSIHUSA €ro 340pOBbs. MCIONb30BaHUE CTBOJOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmommkeHepus Ui pa3pabOTKu (PyHIAMEHTAJIBHBIX OCHOB
MEIULMHCKAX TEXHOJIOTHHM, CO3/1aHUsI KOMIUIEKCHBIX TKAHEW COYETAHWEM TEXHOJIOTHUU
TpéxMepHOoro  OWompuHTHMHTa ©  ckaddonauara g pemieHus — 3a7ad
MIEPCOHAIM3UPOBAHHOW MEIULINHBI.

CoznaHre BEKTOPHBIX BAKIIMH C LETBI0 00eCTIeUeHUs KOMOMHUPOBAHHOM 3aIl[UTHI
oT BO30ynuTeNneH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkimonupoBanusi PHK-comepxammx BHPYCOB, BBI3BIBAIOIIUX OCO0O0 OITACHBIC
3a00IeBaHUS YEIIOBEKA U JKUBOTHBIX.

JleMmoHCTpauu

Tabmuubsl u cxembl: «Vcnolib30BaHHE MHUKPOOPTAaHU3MOB B IMPOMBINIJIEHHOM
MPOU3BOACTBEY, «KneTtouHas nHxxeHepus», «l €eHHass HHKEHEPUS».

JlaGopaTopnas pabota «M3ydeHne 00ObeKTOB OMOTEXHOJIOTHU.

[IpakTrueckas pabota «IlomydeHne MOJTOYHOKHUCIBIX MPOTYKTOBY.

OJkckypeusi  «buorexHomoruss —  BaKHeWIIas ~— OPOU3BOJAUTEIBHAS  CHIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTBO ).
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11 KIIACC Tema 1. 3apoxaeHue U pa3BUTHE 3BOJIOLUNOHHBIX NIPEICTABJICHUN B
Oonosioruu

OpomonmonHas teopus Y. JlapBuHa. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA.
KwusHp 1 HayuyHas nearenbHoOcTh Y. JlapBuHa.

JBuokymue cuibl 3BodouMd BUIOB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTH
Pa3MHOXEHUS! OPraHU3MOB, HACJIEICTBEHHAS] H3MEHYMBOCTh, 00pb0a 3a CyIleCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenue cunTeTnueckoil Teopuu sBoonuu (CTD). HeltpanbHas Teopus
sBomOIMU. CoBpeMEeHHas 3BOJIIOIIMOHHAS OMOJIOTHS. 3HaYE€HUE SBOTIOLMOHHON TEOPHUH
B (h)OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpammn

IToptpetsl: Apucrorens, K. Jlunnei, X.b. Jlamapk, 9.K. Cenr-Unep, K. KroBsbe,
Y. Mapsun, C.C. YerBepukos, N.W. lImansraysen, x. Xonaein, [1.K. benses.

Tabmumpr u cxembl: «Cuctema xuBor npupojbl (o K. Jlunuew)y, «JlectHura
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (QopMHpOBaHHS TPHUCIIOCOOJICHUN Yy
pacteHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyTta nytemecTBus Y.
HNapsuna», «Haxonku Y. [apBuna», «®@opmbl 60pbObI 3a cyriecTBoBaHUEY, «Ilopobl
ronyOei», «MHoroobpasue KyinbTypHBIX (opMm KamycTbl», «Ilopoasl momManrHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BuUiI0B (mo Y. J[lapBuny)», «Cxema
COOTHOUIEHHUS NBIXKYIIUX CUJ 3BOJIOUUN», «OCHOBHBIE IOJIOKEHHUSI CUHTETUYECKOU
TEOPHH IBOJIFOLIAN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonynsiuus Kak 37€eMeHTapHas €AUHULA SBOTIOLUH. COBPEMEHHBIE METOIbI OLIEHKHU
TeHETHYECKOro pa3HooOpa3us U CTPYKTYphl monyisuuid. M3MeHenwe reHodoHIa
MONYJISIIUU KAaK 3JIEMEHTApHOE »HBOJIOLMOHHOE SBJICHUE. 3aKOH T'E€HETUYECKOro
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (HAKTOPHI (IBUKYIIME CHUITBI) YBONIOIUU. MyTallMOHHBIN MpoIiecc.
KomOunatuBHas wu3MeHYUBOCTh. Jlpeilid TeHOB — chydyaliHble HEHANpPaBICHHBIC
M3MEHEHHUS 4YacToT ayiened B momyisamusax. Oddexkr ocHoBarens. Igghexm
oymuliounoco eopaviuka. CHudcenue 2eHemuyecko20 pa3HooOpasus: NPUdYUHbL U
cneocmeus. llposenenue s3gpghexma Opetigha 2enos 6 OObLUUUX U MATBLIX NONYIAYUSX.
Murpamuu.  W3omsmust momymsiiuii: . reorpadmueckas  (MpOCTpaHCTBEHHAs ),
Oouosiornueckas (pernpoayKTUBHAS).

EcTtectBenHbIi1 0TOOp — HanpaBsomui pakrop 3BoIOHNN. DOPMBI ECTECTBEHHOTO
otOopa: ABWXKYIIUHM, CTAOMIM3UPYIOLWIUKA, pa3pblBalONIUil (Au3pynTuBHbIN). [lonoBoii
otO0p. BO3HMKHOBEHHUE U HBOJIOLINS COLIMATBLHOTO MOBEICHUS YKUBOTHBIX.

[Tpucnoco0ieHHOCTh OpraHHU3MOB KaK pe3ynbTar MHUKPO3BOJIIOIUU.
Bo3nukHOBeHre mnpucnocoOfieHnid y opranu3MoB. ApoMop(]o3bl U HAMOAJANTAINH.
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[Ipumepsl nmpucnocoOIeHUH y OpraHU3MOB: MOpQojoruueckue, (U3NOIOTUYECKUE,
Onoxumuyeckue, nopegeHueckre. OTHOCUTEIBLHOCTh MPUCITIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u CTpykTypa. BuaooOpa3oBaHue Kak pe3ynbTaT
MHUKpOdBoOJIIOIUU. M3omsuus — kiatoueBor pakrtop BugooOpazoBaHus. [yt u crocoObl
BHUJ1I000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduyeckoe), CUMITATPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUTIONAN3AIMS, Tuopuan3anus). JIMTeIbHOCTh
HBOJIIOI[MOHHBIX MPOLECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHONW OMOJOTMU B Pa3pabOTKEe HAyYHBIX METOJ0B COXpPaHEHUS
6uropazHooOpazusi. MUKpOIBOIIOIUS U KOABOJIIOIUS APA3UTOB U UX XO35EB.
Mexanu3Mbl GOpMUPOBAHUSL YCTOMYMBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JlemoHcTpaumn

IToptpetsi: C.C. YeTBepukos, 3. Maiip.

Tabnuiel 1 cxembl: «MyTallMOHHAsI U3MEHUYNUBOCTHY, «IlOMysSIIMOHHASI CTPYKTYpa
BUna», «Cxema TIpOsSBICHUS 3aKkoHa Xapau—BaitnOepra», «/[Bwkyiiue CHITBI
IBONIOLIMKY,  «ODKOJIOTHYECKAsl  M30JSAIMS  TMOMYJSIUA  ceBaHCKOM  (openny,
«"eorpaduyeckasl M30JALMSA JTUCTBEHHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI J1aypCKOM»,
«ITonynsiMOHHBIE BOJHBI YHUCICHHOCTH XHUIIHUKOB U JKEpTB», «Cxema AeHCTBUS
€CTEeCTBEHHOTO 0TOOpa», «DopmMbl OOpHOBI 3a cyliecTBOBaHHUEY», «MHAYCTpHUATbHBIHN
MenaHu3My, «oKuBble HckomaeMbie», «IIOKpOBUTENBbCTBEHHAsE OKpacka >KHUBOTHBIX),
«IIpegynpexnaromas oOKpacka >KHBOTHBIX», «Du3MOJOrHYecKrue  aJanTalumn,
«IIprcnocoO0IeHHOCTh OpPraHU3MOB U €€ OTHOCUTEIBHOCTh», «KpuTepuun Bumay,
«BuneiiBoitnukn», «CTpykTypa Buaa B mpupojae», «CrmocoObl BHUA000pa30BaHHS»,
«l"eorpadpuyeckoe BHA00Opa3oBaHHE TPEX BHUAOB JAHABIIICH», «DKOJIOTHIECKOE
BUI000pa3oBaHre BUIOB CHHHID, «llomumionasl pactenuit», «KamycTHO-peneuHbIit
rUOpUI.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, dydelia IITHI] |

3Bepell C MpUMEpPaMH Pa3IUYHBIX MPUCIOCOOJIEHUHN, Yydyena NTHUIl U 3Beped pa3HBIX
BUJIOB, TepOapuu pacTeHUH OJIM3KUX BUI0B, 00PA30BABIIMXCS PA3TUIHBIMUA CIIOCOOAMH.
JlaGopaTopHas paboTa «BrisiBlIeHHE U3MEHYMBOCTH Yy 0COOCH OJTHOTO BUJIAY.

JlaGopatopHas pabora «lIpucnocoOnennsi OpraHU3MOB W WX OTHOCHUTEIIbHAS

11eJ1eCO00Pa3ZHOCThY.

JlabopatopHas pabora «CpaBHEHHUE BUIAOB 110 MOPDOJIOTHUYECKOMY KDUTEPHIO).

Tema 3. Makpo3BoJiouus M €€ pe3yJibTaThl
Metoasl u3ydeHus: Makpo3BostoluH. l[laneoHTonornueckue MeETOJbl U3YUYCHHUS
sBomtonn. [lepexonubie GopMbl U PUIOTEHETUUECKUE PSIbI OPraHU3MOB.
buoreorpadguueckne metonbl uzyueHus: sBomonun. CpaBHeHue (Gyopsl U (ayHbI
MaTepuKOB M OCTpOBOB. buoreorpadpuueckue obOmactu 3emnu. Buabl-sHaeMuku u
PEITUKTHI.
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OMOpPHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJIOrMYECKUE METOAbl HM3YyUEHUS
BOMIIOIMHU. ['eHeTHuecKrue MeXaHU3Mbl SBOJIOLIMU OHTOIE€HE3a U  MOSBICHUS
HBOJIFOLIMOHHBIX HOBUIECTB. ['OMOJIOTMYHBIE U aHAJOTMYHBIE OpraHbl. PynuMeHTapHbIe
oprasbl U aTaBU3Mbl. MOJNEKYJIApHO-TEHETUYECKHE, ONOXUMHUUYECKHE U MaTeMaTH4YEeCKUe
METO/1bl U3y4YeHUs 3BONIOLMU. ["'oMonoruyHbie renbl. CoBpeMEHHbIE METO bl TOCTPOEHUS
(pUIOreHETUUYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTallMX U 3BOJIIOIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWJia) HBOJOUUM. [IpunHyun cmenvl @OYHKYUI.
HeoOpatuMocTs 3BONIOIMU. AjanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB
HBOJTIOLINH.

JlemoHcTpammn

IToptpetsl: K.M. bap, A.O. KoBanesckuii, ®. Mrosep, 3. ['ekkensb.

Tabmuipl u cxeMbl: «OUITOTEHETUYECKUN PSIJT JIOMIAANY, «APXEONITEPUKC,
«3Bepo3yOnie smiepb», «Crerouedans», «Punnopurer», «CeMeHHbIE TAIOPOTHUKW,
«buoreorpaduueckue 30861 3eMiany, «Jpeid koHTHHEHTOBY, «PenukTely, «Havyanbubie
CTaauu SMOPHUOHAIBLHOTO PAa3BUTUS TTO3BOHOYHBIX J>XUBOTHBIX», «[ OMOJOTHYHBIC H
aHAJOTUYHbIE OpraHbl», «PyaumMeHTH», «ATaBU3MBDY, «XPOMOCOMHBIE HaOOPHI
YyeloBeKa W IuMMaH3e», «[JaBHble  HampaBieHuss  dBojouun», «Oomue
3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6ODVIIOB3HI/IGI KOJUICKIIHUH, rep6apHH, MYJDDDKH  HCKOIMIAEMBIX  OCTATKOB
OpraHn3MoB, MYJIIDKH TOMOJIOTHYHBIX, AHAJIOTHUYHBIX, PYAUMCHTAPHBIX OpPTraHOB H
aTaBHU3MOB, KOJNICKIMHN HACCKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

Hay4nble runote3sl NpOMCXOKICHUS KU3HU Ha 3emie. AOHOreHe3 U aHCIIEPMHUSL.
JloHayuHble TpPEACTaBICHHUS O 3apOXKACHUM KU3HU (KpeaunoHusM). ['umoresa
IIOCTOSIHHOTO CaMO3apOoXKJIeHUs KU3HU U €€ omnpoepkeHue onsitamu O. Peam, JI
Cnannanmanw, JI. Tlactepa. [Ipoucxoxxnenne >Ku3Hu 1 aCTPOOUOIIOTHSI.

OcHOBHbBIE 3Tanbl HEOpraHW4yecko sBostouuu. IlnanetapHas (reosiormueckas)
HBOTIOIUS. XUMHUYECKasi HBONIONUS. AOMOTCHHBI CUHTE3 OPraHUYECKUX BEIECTB U3
Heopranumdeckux. OmeiT C. Mmmnepa u . KOpu. OOpazoBanme mnomIMMepoB U3
moHoMmepoB. KoanepBatHas rumore3a A.M. OmapuHa, TUIIOTE3a MEPBUYHOTO OyJIbOHA
JIx. XonneitHa, reHetuyeckas runote3a I'. Mémnepa. Pubosumsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MmeMOpaH U BO3HUKHOBEHUE MTPOTOKIETKH.

Uctopus 3emnu um metonpl €€ usydeHus. VickomaeMble OpraHMYECKHUE OCTATKHU.
I'eoxponosorust u e€ wMeroAsl. OTHOCUTENbHAS U aOCONIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHONIOrMUECKas MKana: 30HbI, 3Pbl, IEPUOBIL, SITOXU.

HauanpHbie 3Tambel OpraHMYecKor 3BOMOLUU. [losiBIEHHE W 3BONIOLUS TMEPBBIX
KJIETOK. DBOJIOIMA MeTaboru3Ma. Bo3HUKHOBEHHE MEPBBIX dKocHcTeM. COBpEMEHHbBIE
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MUKpPOOHBIE OHMOIJIEHKM KAaK aHAJIOI MEpBbIX Ha 3emie coodmectB. CTpOMATONUTHI.
IIpokapuoThl U 3yKapUOTBHI.

[IpoucxoxaeHue 53yKapuoT (CUMOMOreHe3). OBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpYCOB. IIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3ZHMKHOBEHUE OCHOBHBIX
IpyHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl BOJIOLMH BHICIINX pacTeHuid. OCHOBHBIE apoMOp(hO3bI
pactenuil. Beixon pacrenuii Ha cyry. [losiBIeHne CIOpOBBIX PAaCTEHUN U 3aBOCBAHUE
umu cymu. CemeHHbie pacTeHus. [I[poucxoxaeHne NBETKOBbIX paCTEHUN.

OcCHOBHBIE 3Tambl HBOJIONUM KUBOTHOr0 MHpa. (OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas gayna. KemOpuiickuii B3pbIB — NOSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBbie  xopaoBbie KuUBOTHbIe. JKu3Hb B BOJe. OBOMIONUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuobuil u pentunuil. IlponcxoxxaeHne MIEKONMUTAIOMIUX W TTHII.
[Mpuniun xitoyeBoro apomopdosa. OcBoeHHe OECTO3BOHOYHBIMU M TO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emiie IO 3paM U MEepUoAaM: apXeu, MPOTEPO30il, MaIeco30M,
Me3030H, KaitHo30M. OOIas XapaKTepUCTUKa KIUMaTa U TE€OJOTHYECKUX MPOIECCOB.
[losiBeHne M pacuBET XapaKTEPHBIX OPraHM3MOB. YTJI€00pa30BaHUE: €ro YCJIOBUSA U
BJIMSIHME HA T'a30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHMSI — OKOJOIMYECKHE Kpu3uchl npouuioro. IlpuumHbel un
CIIEICTBHSI MAacCOBBIX BBIMUPAaHMA. COBpPEMEHHBI HSKOJIOTMYECKHN KpPU3HUC, €ro
ocobenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpeMeHHass cUCTeMa oOpraHuueckoro wmupa. IllpuHinunel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JleMoHCTpauu

[Toptpetsr: ®@. Penu, JI. Cnannannanu, JI. [Tactep, N.M. MeunukoB, A.W. OnapuH,
Jx. Xonneiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr 1 cxembl: «Cxema ombita @. Penmm», «Cxema ombita JI. TlacTepa 1o
M3YYECHHUIO CaMO3apOXIeHUs KU3HW», «Cxema omnbita C. Mumnepa, I'. FOpu», «ITamb
HEOPraHWYeCKOW 3BoIOIUN», «l'eoxpoHosiorndeckas mmkaina», «HavyanbHbie 3Tambl
OpraHUYeCKOM 3BoMIONUKY, «Cxema 00pa3oBaHUS DYKaApUOT NMYyTEM CHMOHOTCHE3ay,
«Cucrtema xuBOM mpupoab», «CTpoeHue BHpYyca», «ApoMopdO3bl pacTeHU»,
«Puanoputely, «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKJICTOUYHBIC BOJIOPOCITH,
«Mxn», «[lanopotHukn», «I'otoceMeHHbie pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUIT»,
«Cxema pa3BUTHUS KUBOTHOTO MHUPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTteiimey,
«KumeunonosnoctHbiey, «llnockue yepBu», «HeHUCTOHOTHE,

«PBI10BIY, «3eMHOBOAHBIEY, «IIpecMbikaromiuecsy, «IITutp», «MaekonuTarIme,
«Pa3BuTHE XU3HM B apXeuCKou 3pe», «Pa3BUTHE XU3HU B NPOTEPO3OMCKOM 3pey,
«Pa3BUTHE XU3HM B NAJCO30MCKON 3pe», «Pa3BUTHE XU3HU B ME3030MCKOW 3pEw,
«Pa3BuTHE XKM3HM B KaWHO30MCKOM 3pe», «COBpEMEHHAsi CUCTEMa OPraHUYECKOTO
MUPay.
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O6opynoBaHue: repOapun pacTeHUN Pa3IMYHBIX OT/IEJIOB, KOJUJIEKIIUU HACEKOMBIX,

BJIQKHBIC IIpCIapaTbl KHUBOTHBIX, PAKOBHUHBI MOJIJIIOCKOB, KOJUICKIIMM HWIJIOKOXHUX,
CKCJICTBI TIO3BOHOYHBIX JKMBOTHBIX, Uy4cJia IITHL U 3B€peﬁ, KOJJICKIITUH OKaMeHeHOCTeﬁ,
IMOJIC3HBIX UCKOIIACMBIX, MYJISIKU OPTraHUYCCKHUX OCTATKOB OPraHUu3MOB.

BupryanbsHas nabopatopHas pabota «MojaenupoBanue onbiToB Muinepa—tOpu 1o
M3YUYEHUIO0 aOMOTEHHOT0 CUHTE3a OPraHMYE€CKUX COSAMHEHU B IEPBUUHON aTMOchepe».

JlaGoparopHas pabora «M3yueHue U ONMCaHHE HMCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IlpakTnueckas pabota «l3ydyeHune ocoOE€HHOCTEN CTPOEHMsI PACTEHUM pa3HBIX
OTJEIIOB.

IlpakTnueckas pabora «M3ydeHne OCOOEHHOCTEH CTPOEHHUS IO3BOHOYHBIX

ZKHUBOTHBIX).

Tema 5. IIpoucxoxaenue yeaoBeka — anTponorene3 Pasnenst
Y 33/1a4d aHTPONOJIOTMU. MeTo/1bl aHTPOIIOJIOTUH.

CraHoBieHHE Hpe)ICTaBJIeHI/Iﬁ O TIPOUCXOKIACHHUN HYCIIOBCKA. Penuruosnsie
BO33pCHH:I. COBpeMCHHBIC HAaY4YHBIC TCOPUH.

CxoncTBo yenoBeKa € KUBOTHBIMU. CHCTEMATHYECKOE II0J0KEHUE YeTOBEKa.
CBHIETENHCTBA CXOACTBA YEJOBEKA C JKUBOTHBIMH: CPABHUTEIBbHO-MOP(OIOTUYECKHE,
AMOPUOIOTHYECKUE, (PU3UOIOr0-OMOXUMHUYECKHE, MoBeaeHYeckrue. OTINYus YeIoBeKa
OT >KMBOTHBIX. [IpsIMOXOKIeHHE U KOMIUIEKC CBS3aHHBIX C HUM IpPU3HAKOB. Pa3zButue
TOJIOBHOTO MO3Ta ¥ BTOPOW CUTHAJIbHOM CHUCTEMBI.

JBuxymue cuibl ((QakTopbl) aHTPOIOTeHe3a: OWOJIOTHYECKHE, COIHAJIbHBIE.
CooTtHoreHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHMEe 4YenoBeKOOOpa3Hbie O0E3bsSHBI
(IPOKOHCYIBI) U paHHHME TOHTUIBI — OOIIUE MPEIKA YEeTOBEKOOOpPA3HBIX 00E3bSIH U
mosieid. ABCTpaJONUTEKH — ABYHOTHE NpeAkd JroAed. YeloBeK yMenblil, NepBble
M3TOTOBJIEHUS OpyAud TpyAa. YenoBek NpsMOXOMSIIMKA U MEPBBIA BBIXOJ JIOJIEH 3a
npenensl Appuku. UenoBek reimenbOeprckuii — oOmmil mpeqoK HeaHJIepTaaIbCKOTO
YEJI0BEKa M YEI0BEKa pa3yMHOro. YenoBek HeaHIepTAIIbCKUM KaK BU JIFOAEH XOJI0AHOTO
KJInMara. YemoBeK pa3syMHBIM COBPEMEHHOTO THIA, JEHHCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najgeoreHOMHKa.

DOBOJIIOIUSI COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBI O0TOOp B MHOMYJALMAX
yeroBeka. MyTanuoHHbIN niporiece U nonumopdusm. [lonynsuuoHHbIe BONHBI, Apeid
TE€HOB, MUTpaIUs U «3P(HEKT OCHOBATENS B MOMYJISIIUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBponeouIHAS
(eBpasuiickas), aBCTPAJIO-HETPOUHAS (aKBaToOpHaNIbHAS), MOHTOJIOUIHAS
(azuarckoamepukaHckas). Bpemsi u myTH pacceyieHus 4yesioBeka mo rjaaHere. EAuHCTBO
YyeJioBeuecKuX pac. HaydHas HecocTosTeabHOCTh pacuszma. I[IpucnocoOneHHOCTD
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YeJIoBEeKa K pa3HbIM YCJIOBHUSM OKpY»Karollel cpenbl. BiusHue reorpapuyeckoil cpespl
U Apeiida reHoB Ha MOP(POJIOTHIO U (PUUOJIOTHIO YETOBEKA.

MexaucUIuIMHapHble METOJIbl B (U3nyYecKoi (OMOJOrMYECKOr) aHTPOIOIOTHH.
DOBOJIOUMOHHAS AHTPOMOJIOTUS W MaJIEOAHTPONOJIOTHS YEJIOBEUECKUX MOIYJISIUH.
bruoconunansHble HMCCIENOBaHUA MPUPOABI 4YenoBeka. lccinemoBaHue KO3BOIIOLUU
OMOJIOrMYECKOT0 U COLIMAIBHOTO B UEIOBEKE.

JlemoHCcTpammn

IToprpersr: Y. lapsun, JI. Jluku, f.4. Porunckui, M.M. I'epacumos.

Tabauubl u cxembl: «MeToabl aHTPOMOJOTUNY, «['OJIOBHOM MO3r 4YeI0BEKay,
«YenoBexkooOpa3Hble 00e3bsIHbI», «CKEIET UEIOBEKA U CKEJIET IIUMIIaH3e»,
«PynuMeEHTBl M aTaBU3MbDY, «/[BMXKYyIIME CHIIBI AHTPONOTEHE3a», «IBOIIOLIMOHHOE
IPEBO YEI0BEKa», «ABCTPATIONUTEKY, «UeIoBeK yMenblil», «Hen0Bek NPIMOXOIALIUN,
«/lenncosckuii yenosek» «Heannepranbub», «KpoManboHIpl», «IIpeaku demosekay,
«OTamnsl YBOIIOLNN YeJIOBEKay, «Packl ueaoBeKay.

OO6opylioBaHUEe: MYJSIKH OKAMEHEJIOCTEH, MPEIMETOB MaTepUalbHON KyJIbTYpPhI

NPEJIKOB YeIoBeKa, penpoaykiuu (pororpadum) kapTuH ¢ MUDOIOTHICCKUMHU U
OMOJCHCKUMH  CIOKETaMHM  TPOUCXOXKACHHUS  4YelloBeka, (ortorpadum  HaXOmoK
MCKOITAEMBIX OCTaTKOB YEJIOBEKa, CKEJIET YeIOBEKa, MOJIEIh Yepera YelloBeKa 1 yepena
IIMMITaH3€, MOJIe]h KHUCTH YeJOBEKa W KHCTH IIMMIIaH3€, MOJIEIH TOopca IPEIKOB
YeII0BeKa.

JlaGoparopHas paboTta «M3yueHne OCOOCHHOCTEH CTPOSHHUS CKeJieTa YeJIOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKJICHAECM Y,

[IpakTryeckas padora «3yueHne SKOJOTHISCKUX aJalTallui 4eT0BeKa.

Tema 6. JKog0rusA — HayKa 0 B3aMMOOTHOLIEHUSIX
OpPraHM3MoOB U HAJOPraHU3MEHHBIX CUCTEM C OKpY:KalIlei cpeaoi
3apokJieHre W pa3BUTHE dKONOruu B Tpynax A. I'ymbonsara, K.®@. Pynse, H.A.

CesepiioBa, 3. I'exkens, A. Tencau, B.H. Cykauépa. Paznens! u 3agaun sxosnoruu. CBs3b

AKOJIOTHH C IPYTUMHU HAyKaMHU.

Mertonp! 3xoniorun. [ToneBsie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHU:

MPUPOJIHBIE U TabopaTopHbIe. MoIeNMpOBaHUE B HKOJIOTUH. MOHUTOPUHT OKpPYXKaroIei

CpEeIbl: JIOKAJbHBIN, pETHOHAIBHBIN U TTI00aTbHBIH.
3HaueHUe IKOJOTUYECKUX 3HAHUM ISl YeIOBEKa. DKOJIOTUYECKOE MUPOBO33PEHHE

Kak OCHOBa CBsi3ed denoBeuecTBa € npuponord. DOopMHpOBaHHE HKOJIOTHYECKOU

KYJIBTYPBI U 3KOJIOTUYECKON IPAaMOTHOCTH HACEJICHUS.

JlemMmoHCTpauu

IToptpetsr: A. I'ymGoabar, K.®. Pynse, H.A. CeBepuios, J. I'ekkens, A. Tercnu,
B.H. Cykaués.
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Tabmuupl u cxembl: «Pa3gensl skojgorum», «Metoasl s3konorun», «Cxema
MOHHUTOPHUHIA OKPYKAIOIIEH CPEABD.

JlabopartopHas paborta «/3ydeHue MeTo0B IKOJIOTUYECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonoruyeckue (paxkTopbl M 3aKOHOMEpPHOCTHM uUX JnedctBud. Knaccudukanms
HKOJIOTHYECKUX (AaKTOpPOB: abHOTHYECKUEe, OuoTHyYecKHue, aHTpomnoreHHele. OOmme
3aKOHOMEPHOCTH JAEUCTBUS 3Kojornyeckux (axropos. IIpaBuno wmunumyma (K.
npenrens, 0. Jlubux). TonepaHTHOCTh. OBPUOUOHTHBIE UM CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (axtopel. CBeT Kak 3Kosorudeckuil gakrop. JleicTBue pazHbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHu3Mbl. DKOJOTMYECKHUE TPYMIbl PACTEHUU U
’KUBOTHBIX 10 OTHOILIEHHUIO K cBeTy. CUTrHalIbHas poJib cBeTa. DOTONEPUOIU3M.

Temneparypa kak sxosiorudaeckuit pakrop. JleiicTBue TemMneparypbl Ha OPraHU3MBI.
[loiikunoTepMHbIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIC
OpraHU3MBl.

BnaxHocth kak oskonoruueckuit Qakrop. IlpucnocoOienuss pacteHui K
nojAepx aHuio BogHoro Oananca. Kiaccugukanus pacTeHHi 110 OTHOUIEHHIO K BOJE.
[IpucniocoGneHns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJIHAsl, HA3eMHO-BO3JYIIHAs, IOYBEHHAS,
rIIyOMHHAs MONOYBEHHAs, BHYTPHOpPraHU3MeHHast. OU3NKO-XUMUYECKUE OCOOEHHOCTH
cpen obutanusi opranu3mMoB. [IprcrnocoOneHus OpraHu3MoB K )KM3HU B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemnne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHBIE
puTMbL. [Ipucnoco61€HHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHHSIM yCIOBUHN KU3HU.

Kusznennoie Gopmbl opranu3moB. [loHsTtne o x)uzHeHHOW dopme. XKXu3HEHHBIE
dbopMbl  pacTeHMii: JepeBbA, KYCTapHUKH, KyCTapPHUYKH, MHOTOJETHHE TPaBHI,
oHOJNETHUE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TE€OOUOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue ¢aktopsl. Bumgbl OMOTHYECKHMX B3aUMOJEUCTBHUI: KOHKYPEHIIHS,
XHIHUYECTBO, CUMOMO3 u ero Qopmel. [lapasutusMm, koomeparus, MyTyaau3M,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxyieOHU4YecTBO). HeTpodudaeckune B3anMoaeicTBus
(Torrmueckue, dopudeckue, (padbpuueckue). 3HaUCHHE OMOTHYECCKHUX B3aMMOJICHCTBUM
JUIsL CYILIECTBOBAaHUSA OPraHU3MOB B cpeae oOutanus. [IpUHIMI KOHKYPEHTHOTO
HCKIIFOYECHUS.

JleMoHCTpanuu

Tabmuusl u  cxembl: «OJKojorudeckue (akropsl», «CBETOBOUM CIEKTP»,

«DKOJOTUYECKUE TPYIIbl >XKUBOTHBIX IO OTHONICHUIO K CBETY», «TEemIOKpOBHBIE
JKUBOTHBIE», «XOJOAHOKPOBHBIE IKUBOTHBIE», «DU3HUOJOTHUYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUSI OPTaHU3MOBY, «bHoIornYeckrne puTMby, <« KHU3HEHHBIE
dbopMBbI pacTeHHI», «KuzneHnnnie dhopMBbI JKUBOTHBIX), «IKOoCcHUCTEMA
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IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOro jeca», «llemu mnutanusy,

«XumrauyectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomnosy, «KommeHncanuzmy.
O6opynoBaHue: repoapuu pacTeHUI U KUBOTHBIX, MPUCITOCOOJIECHHBIX K BIUSHUIO

Pa3IUYHBIX JKOJOTHUYECKUX (haKTOPOB, repOapuu CBETOIIOOUBBIX, TEHEIIOOWBBIX U

TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOUBBIE, TEHENIOOUBBIE W TEHEBBIHOCIIHBBIC
KOMHATHbIE pacTeHHs, repOapuu M KOJJIEKIHUU TEIUIONIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX pACTEHUH, 4dydyelna TMTULl W 3Bepei, repOapuu pacTeHHUi,
OTHOCSIIIUXCS K rurpoguram, kcepopuram, Me30puTaM, KOMHATHbIE PACTEHUS JAHHBIX
Ipyni, KOJUIEKIIMH KUBOTHBIX, OOMTAIOMINX B Pa3HBIX Cpenax, repdapuu U KOJUIEKIUU
pacTeHUil W >KUBOTHBIX, O00JIAAIOIIUX YepTaMU MPUCITIOCOOJEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBUM JKM3HH, repbdapud W KOJUIEKIMM PACTEHUH W KUBOTHBIX
Pa3IUYHbBIX JKU3HEHHBIX (OPM, KOJUIEKIMU >KMBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi paboTa «BblsiBIEHHE NPUCIIOCOOJIEHUI OPraHU3MOB K BIMSHHUIO

CBCTa».

JlaGoparopHasi pabora «BpisiBIeHHe NpUCIOCOOJEHUN OpPraHU3MOB K BIUSHUIO
TEMIEPaTypPhI».

JlabopatopHas paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PAaCTCHUU W3 Pa3HBIX MECT
OOUTAHUS.

Tema 8. Dxosi0orust BUA0B U NMOMYJISIIIMH

DKOJIOTUYECKUE XapaKTEePUCTHKU momyisuuu. [lomymnsius kak Ouojormyeckas
cucreMa. Poilb HEOTHOPOIHOCTH cpefbl, (U3MYECKUX OaphepoB M OCOOCHHOCTEH
Ouonorun BUAOB B (OPMHPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYPHI TOIMYJISIIUMA.
OcCHOBHbBIE TIOKa3aTeNU MOIYJSLHUHA: YUCIECHHOCTb, IJIOTHOCTh, BO3pACTHAsI U IOJIOBas
CTPYKTYpa, POKIa€MOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUSI.

DKoJIoru4eckasi CTpykTypa nonyssiuu. OLeHKa YUCICHHOCTH MOMYJISIIUY.
JuHamuka nomyiasiuuud W €€ peryisiuus. DBHOTHYecKMi MOTEHUHal MOMYJIALHY.
MopgenupoBanue AWHAMHUKK MONynsuuud. KpuBble pocTa YHMCIEHHOCTH MOIMYJISALUU.
KpuBbie BeoKMBaHUS. Perymsius 4uCcIeHHOCTH MOMYIISIIUI: poJih PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTHUUYECKHUE CTpaTeruu BUA0B (r- u K-cTtpaterun).

[TonsiTue 06 aKoIOTMYECKON HUIlE BUaa. MectooOuTanue. MHOromepHas MOAEb
skosiormyeckon Humm Jx.M. XatumHcoHa. Pa3Mepbl 3KOJOrMYECKOM  HUIIM.
[loTeHunanbHas U peanr30BaHHAS] HUIIY.

Bun xak cuctema nonynsuui. Apeasibl BUA0B. BUIbl U UX KU3HECHHBIC CTPATETHH.
DKOJOTUUYECKHUE YKBUBAJICHTEI.

3aKOHOMEPHOCTH TOBEACHUA W MUIPAlMi KUBOTHBIX. bHOJIOrMYECKHE WHBA3UU
qy>KEPOIHBIX BUJOB.

JlemoHCTpanu

[Toprper: Jx.1. XaTuynHCOH.
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Tabmuil W cXeMbl:  «DKOJOTUYECKUE  XapPaKTEPUCTUKUA  TOMYJSIIUN,
«IIpocTpancTBEeHHasA CTPYKTypa HONYyIALUMNA», «Bo3pacTHble NMUpPaAMUAbI IMOMYJISALUN,
«CKOpOCTh 3aCeNeHUs] MOBEPXHOCTU 3EMJIA PA3IUYHBIMU OpraHusmMamu», «Mopaenb
skonornueckor Humu /.M. XatunHcoHay.

O6opynoBaHue: repbapuu pacTeHUM, KOJIIEKIIUU )KUBOTHBIX.
JlaGoparopHas padota «IIpucrnocoOneHus: ceMsH pacTEeHUN K PACCEICHUION.

Tema 9. Jkos0orust co0001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmiecTBa opranu3mMoB. bruorieHo3 u ero ctpykrypa. CBsizu MEX1y OpraHu3MaMu
B OMOIIEHO3E.

Okocuctema kak OTKpbITas cucrema (A.Jlx. Tencnau). OyHKIIMOHATBHBIE OJIOKH
OpraHW3MOB B JKOCHUCTEME: MPOJYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Abuotudeckue 0J0ku 3xocucteM. [10YBBI U Uil B
sKkocucTemMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHCTEMBbI. buomacca u mpoaykius. DKOJIOTHYECKUE
UpaMUIbI YUCel, 0MOMAacChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HampaBnennsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHble WU
BTOPUYHBIE CYKIIECCUU W WX NPUYHUHBL. AHTPOINOTE€HHBIE BO3JAECHCTBHS Ha CYKLECCHH.
KnumakcHoe coob1ectBo. buopaznoobpasue u nmoiaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOWYMBOCTHU COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. DKOCUCHEMbL 03ED U PeK. IKOCUCTHEMbL MOPel U OKeaHO8.
IKrocucmemovl MyHOp, 1€CO8, cmenetil, NyCMmblHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoleHo3. Paznuuus Mexay
AHTPOIOTr€HHBIMU U MIPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembr. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['oponckas dopa u
¢dayna. CunanTponm3zanus TOpojcCKoi (ayHbl. buonormdyeckoe u XO3SMCTBEHHOE
3HAUEHUE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUW OPraHU3MOB B
sKocuctemax. Poib kackaonozo sghghexkma u 6u006-30upuxamopos (kiouesvlx 61U008) 8
@yHryuonuposanuu sxocucmem. IlepeHOC SHEPTHUM W BEIIECTB MEXKITY CMEKHBIMU
OKOCUCTEMAaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJSALUKA M IKOCHCTEM B YCIOBHUSIX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICCTBUM.

Mexanuzmol 6030elicmeusl 3a2psA3HEHULl PA3HLIX MUN08 HA CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJI02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  o30eticmeus.  MeTononoruss  MOHUTOPUHIA
€CTECTBEHHBIX U aHTPOMOTEHHBIX IKOCUCTEM.

JleMoHCTpanuu

[Toptpert: A./lx. Tencnu.
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Tabmuupl u cxembl: «CTpyKTypa OMOLEHO3a», «DKOCUCTEMA IIUPOKOJIUCTBEHHOTO
necay, «JKocHCTeMa XBOWHOIo Jjeca», «DyHKUMOHAJIbHBIE TPYIINbl OPraHU3MOB B
skocucteme», «KpyroBopor Bemiects B 3kocucteme», «llenu nurtanus (mactOuinHasd,
JIETpUTHasA)», «IKOJOrMYecKass MUpaMulia 4Yucen», «IDKOoJoruyeckas MNHUpaMuia
OouomMacchl», «OJKoJorTHuYecKass nupamuaa dsHeprum», «OOpa3oBanue 060J0TaY,
«IlepBuunas cykueccusi», «BoccraHoBieHue seca mocie Moxkapa», «IKocHCTEMa
03epa», «ArpoueHo3», «KpyroBopor BemecTB M MOTOK HSHEPrUU B arporeHo3e»,
«IIpumepsl ypOOsIKOCUCTEM.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, udydesia NTHI[ U
3Bepei, repOapuu KyJIbTYPHBIX M AMKOPACTYIIMX PACTECHUH, aKBapuyM Kak MOJIEIb
HKOCHCTEMBI.

IIpaxmuueckasa paboma «V3yuenue u onvcaHue ypoOIKOCUCTEMBI.

Jlabopamopnas _paboma «W3ydenwe pazHoOOpaszusi MEJIKHUX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCHUCTEMAX.

Orckypcusa «IKCKypCcusi B THITMYHBINA OuoreoieHos (B AyOpaBy, Oepe3HsK, eJbHUK,
Ha CyXOJ0JIbHBIM WJIU IOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IDKcKypcusa « IKCKYpCHsl B arpOdKOCHCTEMY (Ha IM0JI€ WU B TETUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHCTEMA

buochepa — oOumieruianerapnas o00ojg0ouka 3eMid, Tl€ CYIIECTBYET WM
CyILIIeCTBOBaja *U3Hb. Pa3zBuTHe mpejacraBieHuid o Ouocdepe B Tpymax I. 3rocca.
VYyenne B.W. Bepnaackoro o 6uocdepe. O6nactu Ouocdepst u e€ cocras. Kupoe
BeIeCTBO Onochephl U ero PyHKITUH.

3aKkoHOMEpHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHOCTH OHOchepbl Kak
ro0anpHON 3KOocUCTeMBbl. J[MHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsr
BEILIECTB U OMOr€OXMMHUYECKUE LUKIbI (yriepoaa, a3ora). PUTMUYHOCTh SBICHUN B
ounocdepe.

3onanpHOCTh OMoOcdepnl. [lonsitue o O6uome. OCHOBHBIE OWOMBI CYIIW: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHBIE W IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MYCTHIHH,
TPOIIUYECKUE JIeca, BHICOKOTOPhS. Kimmar, pacTUTENbHBIN U JKMBOTHBIH MHUpP OMOMOB
CYIIIH.

CtpykTypa ¥ (QYyHKIUS KUBBIX CHUCTEM, OIIEHKAa MX PECYpPCHOTO IMOTEHIMAaIa |
o6uochepHbIX HYHKITHIA.

JleMoHcTpanuu

[Toptpetsr: B.U. Bepnanckuii, 3. 3rocc.

Tabmuubsl u cxemsl: «l'eochepbr 3emnm», «KpyroBopor azora B HOpHUPOAE»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor Kucimopoma B - IPUPOAE»,
«KpyrosopoT Boabl B npupojae», «OcHOBHbIE OMOMBI cyminy, «Knumatuueckue nosca
3emnm», «TyHnpa», «Taira», «Cmemanubii nec», «lLIMPOKOTUCTBEHHBIN JECH,
«Crenby», «CaBanHay, «IlycTeiHsmy, « Tponnyeckuit necy.
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O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesntoBek u oKpy:kawinas cpeaa

DKOJIOTMYECKHE KPU3HUCHhl U UX NMpUYMHBL. Bo3zneilicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOM cpeapl. OXpaHa BO31yxa. 3arpsi3HeHUE BOJIHOU cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nmousbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHnenue
KJIMMAaTa.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpanHa
PaCTUTEILHOTO M )XUBOTHOTO MUpa. OCHOBHBIE MPUHIIUITBI OXpaHbl IpUpoibl. KpacHbie
kHuru. Oco6o oxpansiembie npupoansie Tepputopun (OOIIT). boranuveckue canbl u
300JI0TUYECKUE TTAPKH.

OCHOBHBIE PUHIIMIBI YCTOWYMBOTO PA3BUTHSI YEJIOBEUECTBA U TIPUPO/IBI.
PanvonansHO€ MPUPOJIONOJIB30BAaHUE W COXpaHEHUE OMOJIOTMYECKOro pa3sHooOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJIO0AIBHBIX IKOJIOTHYECKUX KpU3nucoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HUCA U €TI0 BEPOSITHBIE MTOCIIEICTBUS.

Pa3BuTHe METO/0OB MOHUTOPWHIA PA3BUTHUS OIMACHBIX TEXHOTEHHBIX MPOIECCOB.
CucmemHvle uccie0osanus nepexooa K pecypcocoepezaroujeli U KOHKYpPeHmocnocooHou
sHepeemuxe.  buonocuueckoe  paznoobpasue u  6uopecypcol.  Hayuonanvrule
uHgopmayuorHvle cucmemol, obecneuusarowue 00CMyn K UHGopmayuy no coOCMoAHUIO
omoenvublx 8008 u dxocucmem. OCHOBbI IKOpeabUIUMAYUU IKOCUCEM U CHOCOD08
bopbbOBI ¢ buonospescoeHuamu. PekoHCmpyKkyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanuu

Tabnuuel U cxeMmbl: «3arpsisHeHHE aTMOChepbl», «3arpsi3HeHue TugIpochepsb,

«3arpsizHenue mnouBbl», «llapHUKOBBIM 3PdekT», «Ocodo oxpaHsieMble TPHUPOIHBIC
TeppUTOpUNY, «MOJENH YyIPABISIEMOTO MUPAY.

O6opynoBanue: ¢poTorpadun OXpaHIEeMbIX PACTCHHHN U KUBOTHBIX KpacHol KHUTH
Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K PE3yIbTaTaM OCBOEHUS 00yUYaIOIINUMUCS
MporpaMMm CpemHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE, METANpPEIMETHBIE U
MpeAMETHBIE.

B cTpykType JIUYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrPAMMBI MO OHOJOTHH
BBIJICJICHBl CJIEAYIOIIME COCTABIAIONIME: OCO3HAHHWE OOYYAIOUUMUCS POCCUHUCKOM
IPAXKIAHCKON HMICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTUIO, CAMOCTOATEIBHOCTH U
CaMOOMPEICIICHUIO, HAJTUYME MOTUBAIIMU K OOYYEHHIO OMOJIOTHH, lEeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJIEHUU JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH H
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HUCTOPUYCCKUX TPATUIANA PA3BUTHS OWOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH "
CIOCOOHOCTh ~ OOYyYarOIIMXCS ~ PYKOBOJCTBOBAaTHCS B CBOECM  JIESITENIBHOCTH
IIEHHOCTHOCMBICIOBBIMA ~ YCTAaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTHYECKOTO
o0pa3oBaHHs, HaIWYHE TPABOCO3HAHMS HSKOJOTMUECKON KYIbTYphl, CIOCOOHOCTH
CTaBUTbH IIEJIM U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS MPOTPAMMBI MO OMOJOTHM JOCTHUTAIOTCS B
€IUHCTBE Yy4YeOHOW ¢ BOCIUTATEIIBHOM JEATEIbHOCTH B  COOTBETCTBUU c
TpaaAULIMOHHBIMHU POCCUICKUMU COLMOKYJIbTYPHBIMHU, MCTOPUYECKUMHU u
JyXOBHOHPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHSITHIMHU B 00IIECTBE TPaBUIIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS W
CaMOpAa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3UILIMHU JUYHOCTH, TATPUOTHU3MA U YBAKECHUS K
3aKOHY W MPaBOIMOPANKY, YEJIOBEKY TpyJla M CTapuIeMy IOKOJEHUIO, B3aMMHOIO
yBaXXEHUS, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAWI0 W TPAJAHUIUAM
MHOTOHAIIMOHAIBHOTO Hapoa Pocculickoit denepanuu, npupoae U OKPYKAOIIEH CPEIE.

JIM4HOCTHBIC PE3yNbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buoiorus» TOMKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarONIUXCS  PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON BHYTpPEHHEH MO3ULMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpHUEHTAIU, TO3UTUBHBIX BHYTPEHHHUX YOEKIECHUHN, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
[IEHHOCTSM POCCHUHCKOro OOIleCTBa, paclIMpEeHrue KU3HEHHOTO OIbITa M OIbITA
NEATEIbHOCTH B TIPOLIECCE pEAM3aldd OCHOBHBIX HAIPABICHUII BOCIUTATEIBHOM
NEeATEIbHOCTH, B TOM YHUCJE B 4acTu: 1) rpakIaHCKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YUYaOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JI€HA POCCHICKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEHN, yBaXKCHHE 3aKOHA
U IIPaBONOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM AEATEIBbHOCTU MPU CO3JaHUU
y4IeOHBIX
MPOEKTOB, PEIICHUHN YYEOHBIX U MMO3HABATEIBHBIX 33724, BBHITIOJHEHUN OMOJIOTUYECKUX
JKCIIEpPUMEHTOB;

CITOCOOHOCTD ONPEACIATh COOCTBEHHYIO TIO3UIIMIO TT0 OTHOIIESHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU MU OOBICHATH €€; yMEHHWE YYUThIBAaTh B CBOMX JEHCTBUSIX
HEO0OXOIMMOCTh KOHCTPYKTUBHOTO B3aWMOJICHCTBUS JIOJEH C PA3HBIMU YOCKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSMU U COLIMATIBbHBIM MOJIO)KEHUEM; TOTOBHOCTH K COTPYAHUYECTBY
B MpOIECCE COBMECTHOTO  BBINOJHEHUS  Y4€OHBIX,  MO3HABATEIBHBIX WU
HCCIIEIOBATENBCKUAX 3aJ1a4, YBAXKUTEIBHOTO OTHOLIEHWS K MHEHHUIO ONIMOHEHTOB IPH
O00CYXJE€HUU CIHOPHBIX BOIMNPOCOB OMOJOTUYECKOTO COJEpKaHUs; TOTOBHOCTh K
TYMaHUTapPHON U BOJIOHTEPCKOM IESITENBHOCTH; 2) MATPUOTHYECKOI0 BOCIIMTAHMSA:

c(hopMHUPOBAHHOCTH POCCUUCKON IpakAaHCKON HJICHTUIHOCTH, MATPHUOTHU3MA,

YBAXXEHUA K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM, ropgoctu 3a
CBOM Kpal, CBOW PoauHy, CBOW S3BIK W KYJbTYpPY, HPOILIOE M HACTOSIIEE
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MHOT'OHAIIMOHAILHOTO Hapoja Poccuu; 1EHHOCTHOE OTHOIIEHHWE K MPUPOJTHOMY

HACIIEeIUIO0 ¥ MaMSTHUKAM MPUPOJIBI,

nocTmkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPY/E; CIIOCOOHOCTD
OIICHUBATh BKJIAJl POCCUNUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE

OMoJIOruyu, MOHUMaHUs 3HAYCHUS OMOJIOTMU B MO3HAHUM 3aKOHOB IMPHUPOJIBI, B KU3HU

YeJIOBEKa M COBPEMEHHOT 0 O0IIIECTBa; UeHHAas YOSXKIEHHOCTh, TOTOBHOCTh K CITYKEHUIO

u 3amure OTeuecTBa,

OTBETCTBEHHOCTH 3a €ro cyap0y; 3)
JAYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS :

OCO3HAaHMUE JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOJA;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOrO  TOBEJCHUS,

CIOCOOHOCTD OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU; OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOCHUE YCTOWYMBOTO OYIYIIEro, OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIOUTENSAM, CO3/IAHUIO0 CEMbM Ha OCHOBE OCO3HAHHOI'O MPHUHSATHS LIEHHOCTEW CEMENHOM
KU3HU B COOTBETCTBMM C TpaguuMsMud HapodoB Poccum; 4) 3CTeTH4ECKOro
BOCIIUTAHNA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPY/Ja, OOIIECTBEHHBIX OTHOIIEHUW; MOHUMAaHUE
SMOLIMOHAJILHOI'O BO3JEUCTBUS KUBOW NPUPOJABI U €€ LEHHOCTU; NOTOBHOCTH K
CaMOBBIPAXKEHUIO B PAa3HbIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIATH

Ka4dycCTBa TBOp‘lGCKOﬁ JINYHOCTH,

5) ¢puznyeckoro BoCUTAHUSA, GOPMUPOBAHUS KYJIbTYPbI 310POBbS 1
AMOIMOHATBLHOT0 0JIArOMOJIyYHs:

MMOHUMAaHHEe W pean3alus 3J0POBOTO M 0Oe30macHOro oOpasa KWU3HH (30pOBOE
MMUTaHUE, COOJIOJICHHE TUTHEHHYSCKUX TMPAaBWJI M HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATUN M OT/BIXA, PEry/sipHas (GuU3ndIecKasi aKkTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3HUYCCKOMY M IICUXHYECCKOMY
3I0POBBIO; TIOHMMAHHWE IICHHOCTH TIPaBWJ HWHIWBHIYAJbHOTO M  KOJUICKTUBHOTO
0e3011acHOTO
MOBEJICHUSI B CHUTYyalMAX, YTPOXKAIOMMUX 30POBBI0 M JKU3HH JIIOACH; OCO3HAHHWE

MTOCJICACTBUN W HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTpEOICHUS

aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUSs );

6) TPy/10BOIr0 BOCIIMTAHMS :

TOTOBHOCTH K TPYy, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYA0JIIO0HE; TOTOBHOCTH K
AKTUBHOW  JICATCJILHOCTH  TEXHOJOTMYECKOM W  COIMAJIbHOMW  HAIPaBJICHHOCTH,
CIIOCOOHOCTh HMHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOATENIHHO BBIMOJIHATH TaKYIO
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NEeSATENbHOCTh; MHTEPEC K PA3IUYHbIM cepaM NpoPecCHOHATBHON eATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied npodeccud U pearu30BbIBATH
COOCTBEHHbBIE JKM3HEHHBIE IUIaHbl; TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTIKEHUN

BCEH JKU3HHU;

7) 3KOJI0THYECKOT0 BOCIIMTAHMS: YKOJOTHYECKH 1eJIeCO00pa3HOe OTHOIIEHHE K
MIPUPOJIE KaK HCTOYHUKY JKU3HU

Ha 3emJie, OCHOBE €€ CyIlIECTBOBAHMSI;

MOBBIIIICHUE  YPOBHS  JKOJOTUYCCKOH  KyJNbTYpPhl: MPUOOPETECHUE  OIBITA
TUTAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX BO3MOJKHBIX TOCIEACTBUHU JIJISI OKpYKaromieh
CpeIbl;, OCO3HAHHME TJI00ATBPHOTO XapaKTepa JKOJOTHYECKUX MpoOieM W TyTed Hux
PEIICHHMS; CIIOCOOHOCTH MCIIOIh30BaTh IPHOOPETaCMbIC TIPH U3YYCHUN OUOJIOTHH 3HAHUS
¥ YMEHHS MPHU PEUICHUN TIPOOJIEM, CBSI3aHHBIX C PAIIMOHAIBHBIM IPUPOJIONOJIB30BAHUEM
(coOroicHME TTPaBUIT TIOBEICHHMSI B IIPUPO/IC, HAIPABJICHHBIX HA COXPAHCHHUE PABHOBECHS
B 9KOCHCTEMaX, OXpaHy BHJIOB, 3KOCHCTEM, OMOC(EPHI); aKTUBHOE HEIIPUITHE JCHCTBUM,
NPUHOCSAIIUX BpEJ OKPY)KAIOIICH MNPUPOTHON cpeAe, YMEHHE MPOTHO3UPOBATH
HEOJIaronpUATHBIE JKOJOTUYECKUE TOCIEACTBHS TPEIIPUHAMAEMBIX JEHCTBUA U
NpeoTBpaIlaTh WX; HAJUYHUE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTHIECKOM
KyJIbTYpbl, OIBITa JEATEIHHOCTH OKOJOTHMYECKOW  HANpaBICHHOCTH, YMEHUS
PYKOBOJACTBOBAaThbCS WMH B ITO3HABATEIBHOH, KOMMYHHKATHBHOW W COIMAIBHON
NpaKTUKEe, TOTOBHOCTH K YYacCTHIO B IMPAKTUYECKOW ACSITETHLHOCTH 3KOJIOTHYCCKOU
HaIpaBJICHHOCTH; 8) HEHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JHAJoOre KYJIbTYp,
CHOCOOCTBYIOIIETO  OCO3HAHUIO CBOETO MeCTa B  IOJUKYJIBTYPHOM  MHUDE;
COBEPIIIEHCTBOBAHUE SA3BIKOBOM M YUTATEIIHCKOM KYJIbTYPHI KaK CPEJICTBA
B3aMMOJICUCTBUS MEXKTY JIFOJABMU U TIO3HAHUS MHPA;

MOHUMaHUe crelubrKr ONOJIOTHHU KaK HayKH, OCO3HAHUA €€ posii B (HOPMUPOBAHUU

pallMoOHAJBLHOTO  HAYYHOTO  MBINUICHUS, CO3TAHUU  IIEJIOCTHOTO MPEJCTABICHUS 00
OKpYKaIoIIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YeJIOBEKA U OOIECTBA, B TO3HAHUH
IPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TIPOOJIEM COXPaHCHHS TTPUPOTHOTO
paBHOBECHS; YOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JIJII COBPEMEHHOM ITUBUITU3AIUN
obecricueHUsT HOBOT'O YPOBHS Pa3BUTHS MEIUITUHBI, CO37aHNE MTEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECYPCHBIE MPOOIEMbI pa3BUTHSI YEJIOBEUECTBA,
MOKCKA MyTEeH BBIX0/1a U3 TII00ATBHBIX AKOJIOTHYECKUX MPO0JIeM U 00eCTIeUeHUS
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHATIEHOMY MCIIOIB30BAHUIO MIPUPOTHBIX
pecypcoB 1 (OPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU; 3AMHTEPECOBAHHOCTDH B
MOJTyYCHUN OMOJOTUYECKUX 3HAHUU B IEJISX MTOBBIIICHUS
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00111e# KyJIbTYphl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH
(YyHKIMOHAIBHON TPaMOTHOCTH oOydaromuxcsa, QopMupyemMond  mpu
M3y4YeHUH OMOJOTUHU; MOHUMAHUE CYIIHOCTH METOJIOB O3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH UCIOJIb30BaTh MOJydaeMble 3HAHUS JJI aHalu3a U
O0O0BSICHEHHUS SIBJICHUM OKPYKAIOIIEr0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUE
7ienaTb 00OCHOBAaHHBIE 3aK/IIOUEHHSI HA OCHOBE HaYUYHBIX (DAKTOB M UMEIOIINXCS TAHHBIX
C LIEJIbIO MOJYYEHHUS IOCTOBEPHBIX BHIBOJOB; CIOCOOHOCTH CAMOCTOSITEIbHO
UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS 1JIs1 PEILICHUS

HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyalIUAX, OCO3HAHUC OCHHOCTHU HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBIIATH

NPOSKTHYI0O W HCCIICIOBATEIbCKYIO JEATEIBHOCTh HMHJIWBUAYAJIbHO W B TPYIIIE;
TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOPa30BAHHIO, K
AKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHMH 1O OMOJIOTHU B COOTBETCTBHU C KM3HECHHBIMU
MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBbTATHBI

MeranpeIMEeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOro mnpeameTa «buosorus
BKIIFOUAIOT:  3HAYUMbIC JUIT  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYAFOIIHUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIPEJAMETHBIE) OOIEHAYYHbIC TIIOHATHS, OTpaKaroIllne
IIEJIOCTHOCTh HAYYHOUW KapTHHBI MUpPa U CHCIIU(PUKY METOJIOB MTO3HAHHUS, HCIIOIB3YEMBbIX
B ©CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHs, SBJICHHE, MPOIECC, CHCTEMa, HAayYHBIN
dakT, MNPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHUs, HKCCIICOBaHUE,
HaOJIIOJICHHE, H3MEPECHHE, SKCIICPUMEHT U JPYTHE); YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS
(To3HaBaTENbHBIC, KOMMYHUKAaTHBHbBIC, PETYIISTUBHBIC), o0ecIeynBarone
dopmupoBanue (QYHKIIMOHAIIBHOW TIPaMOTHOCTH M COIMAJIBHOW  KOMIICTCHIIUH
oOydJarommxcs; CIIOCOOHOCTH 00yJaroImIXcs HCIIOJIb30BaTh OCBOCHHBIC
MEKIUCIMIUIMHAPHBIC, MHPOBO33pCHUECKHNE 3HAHWS U YHUBEpCAJbHBIE YUYCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

B pesynbraTe m3ydeHusi OMOJIOTHM HAa YPOBHE CPEIHEro o0IIero oopa3oBaHus Y
oOyuJaromerocss OyayT cGOpMHPOBaHBI IIO3HABATCIIbHBIC YHHUBEPCAIbHBIE YUYCOHBIC
JeHCTBHS, KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YyUeOHBIC IEHCTBHS, PETYIATHBHBIC
YHUBEpCAJIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICITCIIBHOCTD.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue aAecTBUA:

CaMOCTOSITEIbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMAaTPUBATD

€€ BCECTOPOHHE; UCTOJIb30BATh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3za, cuHTE3a, CpaBHEHUS, KilaccU(pUKAIMu, 0O0O0OIIEHHs), PACKPHIBATH CMBICI
OMOJIOrMYECKUX TMOHATUHN (BBIACISTh UX XapaKTEepHbIE MPU3HAKHU, YCTAHABIUBATH CBSI3U
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C JpYrMMHU MOHSTUSIMHU); ONpPENENATh LENU JAESITebHOCTH, 3aJaBas HapameTpbl U

KPUTEPUH UX JOCTUKEHUS,

COOTHOCHUTH pE€3yJIbTaThl ACATEIBHOCTH C ITOCTaBJIECHHBIMU LEISMH; HCIOJIb30BAThH
OHoJOornyecKre MOHATUS JUIsl O0ObsICHEHUS (DAKTOB U SBJICHUM KUBOU

NPUPOABL;, CTPOUTH JIOTMUECKHE PACCYXKACHUS (MHAYKTUBHBIC, JEAYKTHBHBIC, I10

aHAJIOTMH ), BBISBISATH 3aKOHOMEPHOCTHU U MPOTUBOPEYUS B PACCMATPUBAEMBbIX SBJICHUSX,

(opMynHpOBaTH BHIBOJBI M 3aKIIFOUEHHS; TPUMEHSATh CXEMHO-MO/IENIbHBIE CPEICTBA JJIs

NpE/ICTaBIICHUsI CYIIECTBEHHBIX CBSI3ed M OTHOIIEHWH B M3Yy4aeMbIX OMOJIOTHYECKHUX

0o0BEKTaX, a TaKXe TMPOTHUBOPEUYMI pa3HOrO poja, BBISBIEHHBIX B Pa3IUYHBIX

MH(GOPMAIIMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IUIAH PEIICHHS] MPOOJIeMBbl ¢ Yy4ETOM

aHaJIM3a UMEIOIINXCA

MaTepUaJIbHbIX U HEMATEPUATIBHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTD,
OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB

LEISM, OLIEHUBATh PUCKHU MOCJIEACTBUN JNEATEIbHOCTH; KOOPIAUHUPOBATh U BBIIOIHATH
paboTy B YCIOBUSIX peajJbHOT0, BUPTYaJIbLHOTO U

KOMOWHHMPOBAHHOTO B3aUMOJICHCTBHSI; Pa3BUBATh KPEATHBHOE MBIIIJICHUE
Opu  pelieHUH KU3HEHHBIX TMpobOsieM. ba3oBble HccienoBaTe/IbCKUe
JNEeMCTBUA.

BJIa/IeTh HaBBIKAMU YYEOHO-MCCIIEIOBATEIILCKOW M TPOEKTHOW JIEeSITEebHOCTH,
HaBbIKaMU pa3penieHus: npobdiieM, criocOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSTEIEHOMY
MOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a]ady, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS; HCIOIb30BATh PA3JIMYHBIE BUJBI JCSITEIBHOCTH MO TOJYYCHHIO HOBOTO
3HAHMSI, €T0 UHTEPIPETAIIMH, TPEOOPa30BaAHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaIHSIX, B
TOM YHCJIE TIPU CO3/JaHUH YYEOHBIX U COIMAIBHBIX MPOEKTOB; (hOPMHUPOBATH HAYUHBIH
THUII MBILIUICHUS, BIIAJIETh HAYYHON TEPMUHOJIOTUEH,

KITFOUEBBIMU TOHSATUSAMH U METOJaMH; CTaBUTh B ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a41

B 00pa30BaTeNbHOMN AESITEILHOCTH
Y KU3HEHHBIX CUTYaIIHSIX;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTyaJIM3UPOBAThH 3a]1a4y, BbIIBUTaTh
TUNOTE3y €€ PeIICHUs, HAXOIUTh apPIYMEHTHI JJIsl JOKA3aTeIbCTBA CBOUX YTBEPKICHHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEUICHUS; aHAIM3UPOBATH IOJIYyUYECHHbIE B XOJE
peleHus 3aa4u pe3ybTaThl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSX; JaBaTh

OLICHKY HOBBIM CHUTYyallMsiM, OLICHHBATh MPUOOPETEHHBIM OIBIT; OCYIIECTBISThH

L[eJICHAINPAaBIICHHBIN MOUCK NIEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUS
B MpOo(EeCcCUOHANBHYIO CpEeay; YMETh IMEPEHOCUTh 3HAaHHUS B TO3HABATEIbHYI0 U

MPAKTUYECKYIO 00JIaCTH
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KU3HEACIATETPHOCTH; YMETh HMHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MpeIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIC NACH, IIPCJIaraTb OPUIrnHAJIbHBIC ITOAXO/AbI 1 PCIICHUS, CTABUTDH

npoOJieMbl U 3aJ1a4u, JOMyCKaIole allbTepHAaTUBHBIE perieHus. PaGora
¢ uH(popmanmen:

OpPUEHTUPOBATHCS B PA3IMUHBIX HICTOYHUKAX MH(pOpMAIUU (TEKCTE Yy4eOHOTO
ocoOus, HayYHO-TIOMYJISIPHOM JTUTepaType, OMOIOTHIECKUX CIIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHaMU3npOBaTh HH()OPMAIIHIO PA3TUIHBIX
BUJOB M (OpM TpENCTaBICHUS, KPUTHUYECKHA OILEHUBAaTh €€ JOCTOBEPHOCTH U
HETPOTUBOPEUHUBOCTH; (DOPMYIHPOBATH 3aMIPOCHl M IPUMEHSATH Pa3IMYHbIE METOABI MIPH
MOUCKE U 0TOOpE
Ounonormueckol MHQpOpMAIMK, HEOOXOIMMOHN HJisi BBHIMOTHEHHS YYEeOHBIX 3aj1ad,

nproOpETATh OMBIT UCTIOIH30BaAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO WCITOJNb30BAHUS Pa3TMYHBIX
TIOMCKOBBIX CHUCTEM; CAMOCTOSITEILHO BBIOUPATh OMTHMAIBHYIO POPMY MPEICTaBICHHUS
OMOJIOTUYECKOM
uHpopmaru  (Cxembl, TpaduKH, [IUArpaMMbl, TaOJIUIBl, PHUCYHKH U JPYyroe);
UCIIOJIb30BaTh HAYYHBIM f3BIK B KayeCTBE CPENCTBA MpU paboTe C OHOJIOrHYeCKOn
uHboOpMaIMel: NMPUMEHITh XUMUYECKHE, (PU3NYECKHEe M MaTeMaTU4YeCcKhe 3HaKu U
CUMBOJIBI, GOpMYJIbI, a00OpeBHATYpy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MIPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;, BIAJCTh HaBbIKAMHU PACIIO3HABAHUS U
3aIMThl HHPOpMaIuu, HHPOPMAITMOHHOM

0€30MaCHOCTH JUYHOCTH.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHbIE ylleﬁHbIe AeUCTBUSA
OO01menue:

OCYIIECTBIIATH KOMMYHHKAIIUHA BO BCeX chepax KU3HHU, aKTUBHO yIaCTBOBAThH
B JHAJIOTe WM JHUCKYCCHU II0 CYIIECTBY OOCYyXaaeMOH TeMbl (YMCHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUSI OTHOCUTEIBHO BBIMOJIHEHUS TIpejiaraeéMou 3ajaauu,
YYUTBIBAaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JAPYTUX YYACTHHUKOB JHAIOTa WU
JIUCKYCCHH);

pacIio3HaBaTh HEBepOaIbHBIC CPEICTBA OOIICHHMS, TOHUMATh 3HAYCHHE COITMATbHBIX
3HAKOB, IPEAINOCHIIOK BO3HUKHOBEHMS KOH(MIUKTHBIX CHUTyallMi, yMETb CMATYaTh
KOHGJIUKTBI M BECTU IIEPETOBOPHI; BIAJIETh PA3IUYHBIMH COCOOaMU OOIIEHUS U
B3aUMO/ICHCTBUS, TOHUMATh
HaMEpEHUsI APYTUX JIIOAEH, MPOSBIISITh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY U B
KOppeKTHOU hopme PopMyTUpOBaTH CBOM BO3PAKEHHUS; PA3BEPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHHUSI C UCIIOJIH30BAHUEM SI3BIKOBBIX
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CpPE/CTB.

CoBMecTHAA 1eATENIBLHOCTD:
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON U MHANBUIYaIbHON pabOThI
MIPU pEIICHUN OUOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUM CHEHUS
IPYIIOBBIX (OPM B3aUMOJICHCTBUSA MPHU PEIICHUN yueOHOM 3a/1aun; BHIOUPATh TEMATUKY
Y METOJIbl COBMECTHBIX JIEUCTBUI ¢ YYETOM OOIIMX HHTEPECOB
U BO3MOXXHOCTEM KaXJOro 4WICHa KOJUIEKTHBA; MPUHUMATh LEIHM COBMECTHOU
NEATENbHOCTH, OPTaHU30BBIBATH U KOOPAMHHUPOBATH ACHUCTBUS MO €€ JOCTHUIKECHUIO:
COCTaBJIATh IUIAH JEUCTBUM, paCHpPEACNSATh POJU € Y4ETOM MHEHUM YYaCTHUKOB,
00CyXJlaTb pe3yJbTaThl COBMECTHOW pabOThI; OLEHMBATh KAYECTBO CBOErO BKJaja U
KaXXJIOr0 y4aCTHUKA KOMaH]Ibl B OOIIIUI
pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM; MpeljaraTh HOBBIC MPOEKTHI, OIEHUBATh
UJICU C TIO3ULIMU HOBU3HHBI,
OpPUTMHAIBLHOCTH,  MPAKTUYECKOM  3HAYMMOCTH;  OCYUIECTBJISITH  MO3UTHUBHOE
CTpaTErnyeCcKoe MOBEJACHNE B PA3JIMUHBIX CUTYAIUAX,

IMPOABJIATE TBOPUYCCTBO U B006pa}KCHI/I€, OBITH HMHHUITMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI IJIs1 BBISIBJICHUS TTPOOJIEM U X PEIICHUS
B KU3HECHHBIX M YYEOHBIX CUTYyaIUsX; BHIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUUN
LEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JCHCTBUSIX U MOCTYIKAaX MO OTHOIIEHUIO K )KUBOW MPUPOJAE, CBOEMY 30POBBIO
U 3I0POBBI0  OKPYXAKOIIMX; CaMOCTOSTEIBHO OCYIIECTBIATH IO3HABATEIIBHYIO
JESITEBHOCTD, BBISIBIISITH TPOOJIEMBI, CTAaBUTHh M POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B
o0pa3oBaTeIbHON ACSITEIHPHOCTH M )KU3HEHHBIX CUTYAITUAX; CAMOCTOSITEIBHO COCTABIISATh
IJIaH PelIeHus: MpoOIeMbl ¢ Y4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN M TIPETIOYTEHU; 1aBaTh
OLIEHKY HOBBIM CUTYAIUsIM;
pacuupsTh paMK{ Y4eOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOUYTEHU; qeraTh
OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a PELIEHNUE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON SPYAUIIMU B Pa3HBIX
o0JlacTIX 3HAHUW, TMOCTOSIHHO TOBBIIATH CBOM 0Opa30BaTEIbHBIA U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:
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AaBaThb OLCHKY HOBBIM CUTYallUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbBHOCTD,

OLICHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEJSIM; BIAJETh HABBIKAMHM I103HABATEIBHOU
pedaekcun Kak OCO3HAaHMS COBEPIIAEMBIX JEMCTBHM M MBICIUTEIBHBIX MPOLIECCOB, UX
pPE3yJIbTaTOB U OCHOBAHUM, UCIIOJIB30BATh NMPUEMBI PEPIIEKCUU ISl OLICHKU CUTYAallHH,
BbIOOpa BEPHOI'O PEIICHHS; YMETh OLEHHMBATh PUCKH W CBOEBPEMEHHO NPUHUMATh
pEelIEHNs MO0 UX CHUKEHWIO; IPUHUMATh MOTHMBBI M APTYMEHTHI JAPYIHX IPU aHAIN3E
PE3YIBTATOB JEATEIBHOCTH;

IIpunsTHe ceds U APyrux:
NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

IMPUHUMATb MOTUBLI U APTYMCHTLI APYTUX ITPU aHATTU3C PCIYJIbTATOB ACATCIIBHOCTH,
IMPU3HABATH CBOE nmpaBoO U IMpaBO OPYIrux Ha OIJ_II/I6KI/I, Pa3BUBATH CIIOCOOHOCTD
IMOHUMAThb MUP € TO3UIHUHU APYTIOro 4CJI0BCKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS COJlepKaHusl yueOHoro npeamera «buonorus»
Ha yriyOoJ€HHOM YpPOBHE OPHUEHTHUPOBaHBbI Ha obOecrieueHue Mpo(HiIbHOro OO0ydeHHS
oOydaromuxcsa Ouonoruu. OHU BKITIOYAIOT: crieluduyeckue ajisi OUOJOTUH Hay4dHbIE
3HAHMSI, YMEHUS ¥ CIIOCOOBI ICUCTBH IO OCBOCHUIO, MHTEPIIPETALIMU U TPEOOPA30BAHUIO
3HAaHUM, BUJBI JESITEIBHOCTH IO MOJYYEHHUIO HOBBIX 3HAHUN W MX NPUMEHEHUIO B
pa3TUYHBIX YYEOHBIX, a TakXK€ B pPEATbHBIX KU3HEHHBIX cuTyanusx. [IpeameTHbie
pe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWA O MECTE M POJM OMOJOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTHUHBI MHUpa, B MO3HAHUHM 3aKOHOB
OPUPOABl W PEIICHHH MPOOJIeM PalMOHAIBHOTO MPUPOJOTOIB30BAHMS, O BKIAJE
POCCHIMCKUX W 3apyOeXHBIX YYEHBIX B pa3BUTHE OWOJIOTHH, BIIAJIEHUE CHCTEMOU
OMONOTUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE OWOIOTHYECKUE
TEPMUHbBl U TOHATUA (KU3Hb, KIETKA, OpraHu3M, MeTa0oJu3M, TOMEOCTas,
CaMOpETryJslus, CaMOBOCIPOU3BE/ICHHE, HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT H
pa3BuUTHE), OMOJIOrMUYECKUE TEOPUH (KJIETOYHAsI TEOPUS
T. IlIsanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHast T€OpHUsT HACIEACTBEHHOCTH T.
Moprana), yaenus (H.M. BaBunoBa — o 1eHTpax MHOTOOOpa3us U TMPOUCXOXKICHUS
KyJbTYPHBIX PAacTE€HU), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IE€PBOrO TOKOJICHUS,
pacueryieHus, YHCTOTBHl TraMeT, He3aBUCMMOro HaciegoBaHus [. Mengens,
TOMOJIOTHYECKHUX PSII0B B HAcheACcTBeHHOM n3mMeHunBocTy H.W. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTAPHOCTH ); BIIaJICHUE  OCHOBHBIMU METOJaMU Hay4YHOTO

MO3HAHUS, HCIOIb3YEeMbIX
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B OHMOJOTMYECKUX UCCIEJOBAHUAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHHUE,
HaOJI0ICHUE, SKCIIEPUMEHT); YMEHHUE BBIIEIATh CYLIECTBEHHBIE MPU3HAKU: BUPYCOB,
KJIETOK MPOKAPUOT U AYKAPHOT, OJJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM
yuciie 0akTepuid, r(puOOB, paCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOEHHUSI OPIaHOB U CUCTEM
OpraHOB  pacTeHWH, JKUBOTHBIX, YEJIOBEKa, MPOLECCOB  >KU3HEACATEIbHOCTH,
MPOTEKAIONIMX B OpraHM3Max pPAaCTeHW, >XMBOTHBIX M YEJIOBEKa, OMOJOTMYECKUX
MpoLecCOB: OOMeHa BelecTB (MeTadosiu3M), MPEBpAIlCHUs] SHEPruH, OpOXKEHUs,
aBTOTPOHOTO M TEeTEPOTPO(PHOro THUIMOB MNHUTAHUS, (POTOCMHTE3a M XEMOCHUHTE3a,
MUTO3a, Meio03a, TraMeToreHe3a, 3MOpUOreHes3a, MNOCTAIMOPUOHAIBHOTO pa3BUTHS,
pPa3MHOXEHUS, UHJIMBU]IYaIbHOTO Pa3BUTHS OpraHu3ma (OHTOreHe3a), B3aUMOIeHCTBHS
IeHOB, IeTepo3uca, UCKYCCTBEHHOTO OTOOpa; yYMEHHME YCTaHABIMBATh B3aUMOCBS3U
MEX]ly OpTaHOUJAMU KJIETKH U UX (QYHKIHSIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKAHEH U UX
GYHKIUSAMHA, MEXJIy OpraHaMd W CHCTEMaMH OPraHOB Yy pPacTCHUH, XUBOTHBIX W
yelloBeKa W UX (YHKIHSIMH, MEXKIYy CUCTEMaMU OPraHOB W MX (QYHKIUSIMH, MEXKIY
sTanamMu OOMEHa BEUIECTB, JSTallaMU KJIETOYHOTO IMKJIa M IKU3HEHHBIX LHKIIOB
OpraHU3MOB, JTanmamMud HSMOpPUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U  (PEHOTHUIIOM,
¢eHotunoM u (akTopamMu cpeabl OOWTAHHS, YMEHHE BBISABIATH OTIMYNTEIHHBIC
NPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE

pacTeHuil, KUBOTHBIX M YEJIOBEKAa;, YMEHHUE HCIMOJIb30BaTh COOTBETCTBYIOIINE
apryMeHTbl, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUISI J0Ka3aTeNbCTBA POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYII; YMEHUE pellaTh OUOJIOrHYeCKHe 3aauH,
BBISIBJISIT IPUYUHHO-CIICICTBEHHBIE CBS3U

MEXIy MCCIIEyeMbIMUA OMOIOTHYECKUMHU TPOIECCAMU U SBIICHUSMH, J€JIaTh BHIBOJBI U
IPOTHO3bI HA OCHOBAHHH MOJYUYEHHBIX PE3YIHTATOB; YMEHHUE BHITIOIHATH 1TA00PATOPHBIE
U IIpaKkTUYeCcKue paboThl, COOJIIOAATh IpaBUiIa

npu pabore ¢ y4eOHBIM U JIA0OPATOPHBIM OOOPYTOBAaHWEM; YMEHHE BBIJIBUTAThH
TUMOTE3bl, MPOBEPATh HMX OSKCHEPUMEHTAIBHBIMU CpPEACTBAMHU, (GOPMYIHPYS IIEIb
MCCJICIOBaHUS, aHAIM3UPOBATHh MOJYYCHHBIE PE3ylbTaThl M JENaTh BBIBOJIBI; YMEHUE
y4acTBOBaTh B Yy4€OHO-HCCIIEOBATEIbCKOM paboTe 1o OHOJOTHH, 3KOJIOTHU WU
MEIUIIMHE, TPOBOAMMON Ha 0a3e WIKOMBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO
MPEICTABIATh TOJNYYCHHBIC pPE3yJbTaThl HAa YYEHWYECKUX KOH(PEPECHIHSIX; YMEHHUE
OLIEHUBATh ATMYECKUE aCTEKThl COBPEMEHHBIX HCCIEA0BaHUN B 00JIaCTH

Ouonornu W MEAMUMHBI  (KJIOHMPOBAaHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIpaBJI€HHOE U3MEHEHNE TeHOMa U CO3[JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccruoHaIbHOU
NEATeNIbHOCTH B 00JacTh OWOJOTMU, MEIMIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOT0 XO3SUCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIYyOJSITh TO3HABATEIbHBIM
WHTEpPEC, HAMpaBIICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJOKEHUE  OMOJIOTMYECKOro  00pa3oBaHUS B OpraHU3alMsX  CPEIHEro
Mpo(eCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.
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[IpeameTtHbie pe3yabTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 11 kiacce
JTOJKHBI OTPaXKaTh:
c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B JOPMHUPOBAHUYU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MMO3HAHUU 3aKOHOB MIPUPOJIBI U PEIICHUHU IKOJIOTUYECKUX MPOOIeM UeIoBEUYECTBA, a
TaK)Ke B PEIICHUH BOMIPOCOB PAIIMOHAIBHOTO IPUPOIONIONIB30BaHMS, U B (DOPMUPOBAHUU
IIEHHOCTHOT'O OTHOIICHUS K TPUPO/Ie, OOIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH; YMEHUE BIIAJICTh
CUCTEMOW OHMOJIOTMYECKUX  3HAHUH, KOTOpasi  BKJIIOYAET OMPEICIICHUS U
MOHUMAHUE CYITHOCTH OCHOBOMOJIATAIOIINX OUOJIOTUUECKUX TEPMUHOB U TTOHSATUM (BU]I,
aKocucTema, onocdepa), bnosornueckue Teopun (dBorooHHas Teopus Y. Jlapeuna,
CUHTETHUYecKas Teopus »Botonun), yaeHus (A.H. CeBepiioBa — 0 myTsx
HarpasieHusx Bojtoruu, B.. BepHaackoro — o 6uocdepe), 3akoHbI (T€HETUYECKOTO
paBuoBecus [Ix. Xapau u B. BaiinOepra, 3apoasieBoro cxoacrsa K.M. bapa), npasuia
(MmuanmymMa 1O. JInbuxa, 5KoJIOTrMYecKON MUPaMHIbl SHEPTHH ), TUIIOTE3bI (THIIOTE3a
«vupa PHK» V. I'mnbepra); ymeHue BiaageTh OCHOBHBIMUA METOJIaMH HAyYHOT'O
MO3HAHMS, UCIIOJIB3YEMBIMU
B OMOJIOTUYECKUX UCCIEIOBAHUIX KUBBIX OOBEKTOB M 9KOCUCTEM (OIHCaHUE,
u3MepeHue, HalJIoIeHue, OKCIIEPUMEHT),  CIOcOO0aMu BBISBICHUS U
OLICHKH AaHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIEC; YMEHUE BBIAECIATH
CYIIIECTBEHHbIE IPU3HAKH: BUIO0B, OMOTEOIEHO30B, IKOCHUCTEM H
ouocdepsl, CTAOMITM3UPYIOIIET0, ABUKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOODA,
AJJTOTIATPUYECKOTO M CHUMIIATPUYECKOTO BUA000pA30BaHUS, BIUSHUSA JABUKYIIUX CHII
HBOJIIOIMU Ha TeHOMOH] TOIMYJSIUU, MPUCIOCOOJICHHOCTH OPraHU3MOB K Cpeje
oOWTaHWsA, YepeIOBaHUS HAMPABICHUM SBOJIOIMH, KPYrOBOPOTAa BEIIECTB W IOTOKA
SHEPIUM B 3KOCUCTEMAaX; YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXK]Y IpPOLECCaMHU
ABOJIOLIMH, IBUXKYIIUMHU
CUJIaMU aHTPOIIOreHEe3a, KOMIOHEHTAMU PA3JIMYHBbIX IKOCUCTEM U IPUCITOCOOICHUSIMUA K
HUM OpraHW3MOB; YMEHHUE BBISIBISATH OTIWYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM,
MPUCITIOCOOJICHHOCTh BHJIOB K cpefie oOWTaHus, aOMOTHYECKHMX W OMOTHYCCKUX
KOMIIOHEHTOB 3KOCUCTEM, B3aMMOCBSI3€i OPraHU3MOB B COOOIIECTBAX, AHTPOIOTE€HHBIX
M3MEHEHHUM B 9KOCUCTEMAaX CBOEM MECTHOCTH; YMEHHUE HUCITIOIb30BaTh COOTBETCTBYIOIINE
apryMeHTbl, OMOJOTUYECKYI0 TEPMUHOJIOT IO U CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA
OpraHMW3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB U CPEIbI
oOHUTaHMs, €IUHCTBA YEJIIOBEUYECKUX pPac, HEOOXOAUMOCTH COXPAHEHHSI MHOTrooOpasus
BHUJIOB M SKOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHUS MPUPOJIbI U YETIOBEUECTBA; YMEHHE
pemaTh OMOJIOTHYECKHE 3a/1a4U, BBISIBIATh IPUUUHHO-CIICICTBEHHBIE CBSA3U
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MEXTy UCCIETyeMbIMI OMOJIOTHYECKUMH TPOIIECCAMH U SBICHUSIMHU, JENaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB; YMEHHE BBITIOTHATH 1JA0OpaTOpHBIE
U TIpaKTU4YeCcKue paboThl, COOII0AATh IPaBUIIa
npu paboTte ¢ yueOHBIM U JJA0OPaTOPHBIM 000PYJOBAaHUEM; YMEHUE BBIIBUTATh
THITOTE3bI, TPOBEPSThH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH, (POPMYITHPYS LIETH
WCCIICIOBAHMSI, aHATH3UPOBATH TIOJyUeHHBIC PE3yIbTATHI U JIeJaTh BEIBOJIBI; YMEHUE
y4acTBOBATh B yueOHO-UCCIE0BATEIBCKOM paboTe 10 OUOJIOTHH,
9KOJIOTUU U MEJIUIIMHE, TPOBOAMMOM Ha 0a3€ MKOJIBHBIX HAyYHBIX OOIIECTB, ¥ MyOIMIHO
NPEJCTaBIATh TOJTYYCHHBIE PE3YNbTAaThl HAa YUYEHWYECKHUX KOH(EPEHIUAX; YMEHHE
OLIEHWBAThH THIIOTE3bI U TEOPUH O IPOUCXOKICHUH KU3HH, YEITOBEKA 1
YeJI0OBEUECKHX pac, O MPUUMHAX, MMOCIEACTBUAX U CIOCO0ax MpeaoTBpaIleHHUs
rno0anbHBIX H3MEHEHHI B Onocdepe; yMeHre OCyIIeCTBISATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuoHaaIbHON
JCSTEILHOCTH B 00JACTH OWMOJIOTMH, SKOJIOTHUH, TPUPOJONOIH30BAHMS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETCPUHAPHH, CEILCKOTO XO3SIMCTBA, THIIEBOM
NPOMBIIUICHHOCTH, yIIIyOJIATH TO3HABATENBHBI HMHTEpEC, HaINpaBICHHBIN Ha
OCO3HaHHBIA BHIOOP COOTBETCTBYIONICH Mpodeccuu M MPOOIIKEHHE OUOIOTHIECKOTO
00pa30BaHMs B OpraHU3AIUAX CPEIHEr0 MPo(ecCHOHATLHOTO U BBICIIIET0 00pa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJACC
No HaumenoBanue tem | KonuuectBo OcHOBHbIE BUJIBI JIEATECIILHOCTH
[IporpammHoe conepkanue
/1 y4eOHOro mpeaMeTa 4acoB oOy4arommxcs
1 | Tema «buoJsiorusi Kak HayKa»
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1.1

buonorusa xak
KOMIUIEKCHAs HAyKa U
KakK 4acThb
COBPEMEHHOT0
oO1recTBa

CoBpemeHHasi Ouonorus —
KOMIUIEKCHas Hayka. KpaTkas
UCTOpUS Pa3BUTHSI OUOJIOTHH.
buonoruyeckue Hayku U u3ydaembie
uMU nipoOembl. DyH1aMEHTaIbHEIE,
NPUKJIAHbIE U TOUCKOBBIE HAYYHbIE
UCCJIeIOBaHUs B OUOJIOTHH.
3HaueHue 6uosIoruu B POPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYUYHON
kapTuHbl Mupa. [Ipodeccun,
CBs3aHHBIC ¢ OMosiorueil. 3HaueHue
OMOoJIOrUY B IPAKTUYECKON
NeSITeIbHOCTU YEJIOBEKa: MEAMIINHE,
CEJIbCKOM XO3HCTBE,
IPOMBILUIEHHOCTH, OXPAaHE MPUPOJIBI.

JdeMoHcTpanuu

opTtpersl: Apucrorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /apBus,
VY. T'apgeii, I'. Menaens,

B.U. Bepnanckuii, W.11. [1aBnos,

PackpsiBaTh copep:kaHie TEPMUHOB U
TOHATUN: HAYYHOE MUPOBO33pEHUE,
Hay4Has KapTUHA MUpPa, HAyYHbBIN
METO/I, TUIOTEe3a, TEOPHUSI, METOIbI
UCCJIeI0BAHMUS.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
CpeaH IPYTuX €CTeCTBEHHBIX HAYK.
OrneHUBaTh BKJIaJ] OTEUECTBEHHBIX
y4€HBIX B pa3BUTHE OHMOJIOTHH.
OreHUBaTh POJIb OUOTOTUYECKHUX
OTKPBITUH U HCCIIEIOBAHUHN B PA3BUTUU
HAYKU U IPAKTUYECKON J1eITeTbHOCTH
JOJIEH.

[lepeuncnsate nmpodeccuu, CBI3aHHBIE C
COBPEMEHHOMN OHOJIOTHEH.

[TpuBOIUTH IPUMEPHI TPAKTUUECKOTO
MCIIOJIb30BaHUS JOCTHKEHUN OMOTIOTUN
B MEJIMIIMHE, CEJILCKOM XO035MCTBE,
MIPOMBIIIJIEHHOCTU U OXPaHE IPUPOIBI
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HN.A. Meunukos, H.W. BaBuios,

H.B. Tumodees-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabmuiel 1 cxembl: «CBs3b OMOIOTHH C

JIpyruMu Haykammy», «Crcrema
OMOJOTHYECKUX HAYK

HUtoro

4acoB I10 TEME 1

Tema «7KuBble CUCTEMbI M UX U3YYCHUE»
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2.1

JKuBble CUCTEMBI U UX
CBOMCTBA

JKuBbIEe cUCTEMBI KaK IPEAMET
u3ydeHust ononaoruu. CBONCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTh U
LEJOCTHOCTb, CIIOAKHOCTD U
YHOPSIOYEHHOCTD CTPYKTYPBI,
OTKPBITOCTh, CAMOOPIraHU3aIMS,
CaMOBOCIIPOU3BEACHUE,
pa3apa)kuMOCThb, U3MEHUUBOCTh, POCT
Y pa3BUTHE.

JdemoHcTpanuu

Tabmuiel U cxembl: «OCHOBHBIE
MIPU3HAKU KU3HWY», «buosornueckue
cUCTEMBI», «CBOMCTBA JKUBOM
MaTepUm»

PackpbiBaTh conepKaHue TEPMUHOB U
TIOHSTHUM : )KHUBasi CUCTEMA, DJICMEHT,
IIOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAs YIIOPSIOYEHHOCTD,
YIPaBISIEMOCTh, HEPAPXUYHOCTD.
XapakTtepu3oBaTh CTPYKTYpY U
CBOWCTBA JXUBBIX CUCTEM, OTIIMYMS
XHUMHYECKOTO COCTaBa 0OBEKTOB
’KUBOUM M HEKMBOW MIPUPOBI, 00NN
MIPUHLMI KJIETOYHOW OpraHu3anuu
KUBBIX CUCTEM.

CpaBHUBaTh OOMEHHBIE MPOIIECCHl B
HEKUBOM Y )KUBOU MPUPOJIE;
PacKpbIBaTh CMBICI pEeaKIUi
MeTabou3Ma.

OOBSICHATH MEXaHU3MBI
CaMOPETYJISIIUU KUBBIX CUCTEM
Pa3IMYHOTIO HEPAPXUYECKOTO YPOBHS,
PacKphIBaTh CyTh IIPUHIIUIIOB

MTOJIOKUTEIBHON U OTPULIATEIIbHOU
0OpaTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOU3BEACHUS, POCTa U
pPa3BUTHUS OPTAaHU3MOB
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2.2

YpoBHeBas
OpraHu3anus >KUBbIX
CUCTEM

YPpOBHM OpraHu3anuu KUBbIX CUCTEM:
MOJIEKYJISIPHBIHN, KIETOYHBIN,
TKAaHEBbIN, OPraHU3MEHHBIN,
MOMYJISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN
(OnoreoneHOTHYECKHIT ), OMOCHEPHBIN.
[Ipoueccel, TPOUCXOASIIIUE B )KUBBIX
cucremax. OCHOBHBIE NTPU3HAKHU
»)uBoro. JKu3Hb kak ¢popma
cyliecTBoBaHMs Matepuu. Hayku,
M3YyYarolre )KUBbIE CUCTEMBI HA
Pa3HBIX YPOBHSIX OpraHU3aluu.
N3yuenue xuBbIX cucremM. MeTobl
ounosornueckoit Hayku. Habmronenue,
HU3MEpPEHHE, IKCIIEPUMEHT,
CHCTEeMaTH3allus, MEeTaaHaJIN3.
[lonaTue o 3aBUCUMOM U HE3aBUCUMOU
nepeMeHHou. [lnanupoBanue
skcriepuMenTa. [loctaHoBKa u
npoBepka rumnore3. Hynesas runoresa.
[TonsiTue BBIOOPKH 1 €€
noctoBepHOCTh. Pazdopoc B
Omoyiornueckux JaHabIX. O1eHKa

PackpsIBaTh copepkaHie TEPMUHOB U
MOHSITHI: 0OMEH BEIECTB U
IIPEBpALEHUE SHEPI UM,
CaMOBOCITPOU3BE/ICHUE,
CaMOPETYIALNSA, Pa3BUTHE, )KU3HB,
HAy4YHbIN (aKT, HAyYHbIA METO/I,
npo0iema, rurnoTes3a, Teopus, MpaBuio,
3aKOH.

[lepeyucasaTh NpU3HAKU KUBOTO.
XapaKkTepu30BaTh OCHOBHBIE YPOBHU
OpraHu3aluu KUBBIX CUCTEM U METO]IbI
OMOJIOTUYECKUX HCCIIETIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH,
XapakTEepHbIE ISl KAXKI0T0 YPOBHS
OpraHu3aIuy KUBOTO.

HaspiBaTe Hayku, U3y4darolmue KuBbIe
CHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3aIUu.

CpaBHUBaTh MEXKIy COOOM JKUBbIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHU3alyUy U MPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJTYUYE€HHBIX
pe3yabTatoB. [IpuunHbI HCKaXKEHUS
pe3yJIbTaToOB 3KcrepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu
Tabauiiel v cxemMbl: «YpOBHU

OpraHu3alyu >KUBOU PUPOIBI»,
«CTpoeHuE KUBOTHON KIIETKNY,
«TkaHu KUBOTHBIX», «CUCTEMBI
OpPraHoB YEJIOBEUECKOTO OPraHU3May,
«buoreoieHos3y, «buochepar,
«MeToabl u3ydyeHus KUBOU
npupoas». O0opyaoBaHue:
JabopaTopHOe 000PYI0OBaHUE IS
IIpPOBEACHUS HAOI0ICHUHN, N3MEPEHUH,
skciepumMeHTOB. [IpakTyeckas
padora

«/cnonb3oBaHuE Pa3TUUYHBIX METOIOB
IIPU U3YUYEHUU KUBBIX CUCTEM.

[Toka3pIiBaTh pOJIb TUIIOTE3 U TEOPUN B
dbopMUpOBaHUU €CTECTBEHHOHAYYHOMN
KapTUHbI MUpa

Hroro

9aCoOB I1I0 TCMC

Tema «buojiorust KJIeTKm»
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3.1

Hcropust OTKphITUSA U
M3y4EHUs KIETKHU.
Kiterounas teopus

Kietka — cTpykTypHO(DYHKIIMOHATbHAS
€AMHULA KUBOTO.

HcTopus OTKPBITHS KIETKH.
PaGotsl P. I'yka, A. JIeBeHryka.
Kinerounas teopus (T. LlBans,

M. llneitnen, P. BupxoB). OcHOBHBIE

PackpsiBaTh copep:kaHie TEPMUHOB U
TIOHSTHN: KJIETKA, OPraHelIbl,
AYKAPUOTHI, MPOKAPUOTHI, BUPYCHI,
UTOJIOTHUS (KJIETOYHAsE OUOJIOTHS ),
KJIETOYHAsI TEOPUSI.

XapakTepu30BaTh OCHOBHBIC ITAIIbI

MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPUH.

JdemoHncTpanuu

IMoptpertsl: P. I'yk, A. JleBenryxk, T.
[IIBanH, M. IlInelinen, P. Bupxos, K.
M. boap.

O0opyaoBanue: CBETOBOM MUKPOCKOTI;
MUKPOIpENnapaThbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KIETOK

pPa3BHUTHSI [IUTOJIOTUN KaK HAYKHU U €€
o opMIICHHE B KJIETOYHYIO
OMOJIOTHIO.

[Toka3bIiBaTh BKJIAJl YUEHBIX-OMOJIOTOB
B H3y4YEHHUE KIETOYHOIO CTPOEHUS
OpraHU3MOB.

[lepeyucnsiTb OCHOBHBIE TTOJIOKEHHUS
KJIETOYHOM TEOpUH, OOBICHATDH €€
poJib B hOPMUPOBAHUHU
€CTECTBEHHOHAYYHOW KapTHHBI MUPA.
[IpuBOaUTH MOKa3aTENBCTBA POACTBA
OpPraHU3MOB C UCIOJIb30BAHUEM
MTOJI0’KEHUN KJIETOYHOM TEOPUH
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3.2

MeTtonbr
MOJIEKYJISIPHON U
KJIETOYHOI OHOJIOTUHA

MeToabl MOJIEKYJISIPHOM U KIIETOYHOU
OMOJIOTUHU: MUKPOCKOIUS,
xpomaTorpadus, 31eKTpodopes3, METO
MEUEHBIX aTOMOB, TudhepeHnnaiIbHoe
HeHTpUQyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK.

H3yuenue puxkcupo8anHuIX K1emox.
DNeKTpOHHAsT MUKPOCKOIHSI.
Kongokanvnas muxpockonus.
Bumanvnoe (npudicusnennoe) uzyuenue
KAemoK.

JdeMoHcTpanuu

PackpriBaTh conep:kaHne TEPMUHOB H
MOHATHI: MUKPOCKOITMPOBAHUE,
IIPUTOTOBJICHHUE CPE30B,
muddepeHranbHoe OKpalIuBaHue,
xpomaTtorpadusi, eKTpodhopes3, METO T
MEYEHBIX aTOMOB,
HEeHTPUYTUPOBAHNUE, METO]] KYJIbTYPHI
KJIETOK U TKaHEH, METOJ
pekomOunanTHbeIX JJHK.
XapakTepru30BaTh OCHOBHBIC METOIbI
U3YYCHUS KUBOU MPUPOMBI. [ OTOBUTH
BpPEMEHHbBIE

MUKpOTpPENapaThl, pacCMaTpUBaTh UX

Tabnuiel U cxeMmbl: «CBETOBOK

MUKPOCKOT», « DJIEKTPOHHBIN
MUKpOcKony, «cTopust pa3BuTHs
METOJI0B MUKPOCKOITHUN.

Oo0opyaoBaHue: CBETOBON MUKPOCKOIT;
MHUKpOIIpenapaThl pacTUTEIbHBIX,

JKHNBOTHBIX 1 6aKTepI/IaJ'II>HI>IX KJICTOK.

IIpakTuyeckas padora
«/3ydyeHune MeTO10B KIETOUYHOU
ounomnoruu (xpomarorpadus,
anekrpodopes, nuddepeHimanbHoe
nenrpudyrupoBanue, [11IP)»

B CBETOBOW MUKPOCKOIT U JI€IATh
OITHCaHHE.

OOBSICHATH M COOJIO/IATh MPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS
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HToro uacoB nmo teme

2

4

Tema «XumMHn4yeckass OpraHu3aums KJICTKW)

4.1

XHUMHUYECKUM COCTaB
kieTku. Boga n
MHHEPAJIbHBIE
BCIIECTBA

2

XUMHUYECKUN COCTaB KJIETKU. Makpo-
, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Bopa u e€ ponp Kak pacTBOpPUTEIIS,
peareHra, yuacTue B
CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOpEryJisiui. MuHepalibHbIC
BEIIIECTBA KJIETKH, UX OUOJIOTHYecKas
posb. Ponb KATUOHOB M AaHHOHOB B
Kietke. JlemoncTpanumn
JuarpamMmer: «Pacripenenenue

XUMHYECKUX JIEMEHTOB B HEXKMBOM
npupojae», «Pacnpenenenue

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUIN: PJIEMEHTBI-OMOTE€HBI, TUIOJIb,
BOJIOPOJIHAS CBSI3b, THIPOPUIBHOCTD,
ruApoHoOHOCTh, Typrop,
MUHEpaJIbHBIE BEIleCTBa, Oy(epHbIe
CUCTEMBI, aHUOHBI, KATUOHBI.
[lepeuncnsaTb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJICTKH.
Paznuuars Makpo-, MUKpPO- U
yIBTPAMUKPORJIEMEHTBI, BXOJISAIINE B
COCTaB >KMBOI'O U UX POJIb B
OpraHusMe.

XapakTepru3oBaTh CTPOCHHUE U CBOMCTBA
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XUMHUYECKHUX DJIEMEHTOB B KUBOU
IIPUPOAEY.
Tabauiet u cxemsl: «llepuoanueckas

Ta6J'II/IL[a XUMHWYCCKUX JJICMCHTOB,
«CTpOCHI/Ie MOJICKYJIbI BOOABI»,

«BemiecTBa B cocTaBe OpraHnU3MOB»

BOJIbl; OOBSCHSITH MPUYUHBI €€ 0COOBIX
CBOMCTB M ()yHKIIMU B KIIETKE.

[Toka3bIBaTh pOJIb KATUOHOB U AHHOHOB
B 00€CIeYeHUH MPOIIECCOB
KU3ZHEACATETLHOCTH (OCMOPET YIS,
CO3/1aHle MEMOPAaHHOI O MOTEHIIMAIA,
perymsiiust paboThl 6€JIKOB), pabOTHI
Oy(depHbIX cucTeM.

VYcraHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTaHUYECKUX BEIICCTB
KJICTKH
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4.2

Opranunueckue
BEIIIECTBA KIJIETKU —
Oenku

Oprannyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. beaku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTypbl OETKOBOI MOJIEKYJIBI.
[lepBuunas cTpykrypa Oenka,
nenTUaHas cBsi3b. Bropuunas,

TPCTUYIHAA, YCTBCPTUYIHASA CTPYKTYPHI.

Henaryparus. CoiicTBa OEITKOB.
Knaccuduxanus 6enkos..
buonornyeckue GpyHKIUH OSIKOB.

Ilpuonwi.
JdeMoHcTpanuu
[Toptper: JI. [TonuHr.

Tabauipt u cxembl: «CTpoeHne
MOJIEKYJIBI OeiKay, «CTpYKTypHI
OCIIKOBOM MOJICKYJIBIY.

PackpriBaTh coiep:kaHie TEPMUHOB U
MOHSITUI: MOHOMEPHI, TTOJIMMEPHI, OETTOK
(MpoTeuH), MeNnTUul, AMUHOKHUCJIIOTA,
MENTUIHAS CBS3b, TOJUTICTITHI,
JIeHATypaIus, peHaTypalus,
rJI00yJIspHbIe U PUOPUILISIpHBIE OCJIKH,
TIPUOHBI.

XapakTepu3oBaTh OCJIKH, UX
CTPYKTYPHYIO OpPTaHHU3AIUI0 U (DYHKIIHH
(cTpyKTypHas1, SHepreTudecKas,
CUTHaJIbHAS, PETYJISATOpHAS,
JBUTATENIbHASI, 3aIIUTHAS,
dbepMeHTaTHBHAS).

Ha3zpiBaTh XuMHu4eckrue OCHOBBI
dbopMupoOBaHUS CTPYKTYP OCITKOBOM
MOJIEKYJIBI.

Oo0opynoBanue: XxuMHUIECKas mocyaa
u obopyznoBanue. JlabopaTopHas
padora

«O0HapyxeHHne 0eJIKOB C TTIOMOIIBIO
KaYECTBEHHBIX PEAKIINI)

[IpuBoauTh TIpUMEpHl (HUOPHUILIIPHBIX,
TII00YISIPHBIX OETKOB.

BEITIONTHATH Ka4eCTBEHHBIE PEAKITUU
Ha OOHapy)eHue OEIIKOB B KIIETKE;
OOBSCHATD MOJIYYCHHBIC PE3YIBTATHI
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4.3 | Opranunyeckue YrneBonbl. MoHOCaxapusl, PackpriBaTh conep:kanne TEPMUHOB H
BELIECTBA KJIETKU — JUcaxapubl, OJIMTOCAXapUabl U MOHSITHI: YIJI€BOIbl, MOHOCAXAPHU/IbI,
YIJICBOABI [OJIMCaXapuIbl. O6H1Hﬁ IJIaH Aucaxapuabl, OJIMrocaxapruibl,

CTpoeHus U (PU3UKO-XUMHUECKHUE ToJIMCcaxapy/ibl, IJII0K03a, prdos3a,
CBOICTBa yrieBoaoB. buonornyeckue J1e30KcHprO03a, JTAKTO3a, MalbTo3a,
(byHKLWMH yrieBosios. JemMoncTpanun | CaXap03a, Kpaxmall, TJTMKOIeH,
Ta6auiiel u cxembl: «CTpOeHUE MOJIEKYJT HEIUTHono3a.
YIJIEBO/IOB KnaccudumnupoBaTh  yrieBoabl
110 CTPOSHUIO M MEPEUUCIISITh UX
byHKIMN.
[TprBOIUTH IPUMEPHI PA3TUIHBIX
yraeBoA0B (MOHOCAXapHUIOB,
JTMCaXapuI0B, OJUTOCaXapuIOB,
MOJINCAaXapHIOB)
4.4 | Oprannueckue Jlunuael. I'uapodunsHo-THApOdOOHBIE | PackpeiBaTh copepikaHue TEPMUHOB

BCIICCTBA KIICTKU —
JIMIIN A bBI

cBoiicTBa. Knaccudukamus Tunuaos.

Tpurnuuepubl, GocdOTUTIHIBI, BOCKH,

ctepouibl. bronormueckue QyHKIIUU
munaoB. OO01IMe CBOMCTBA
OMOJOTUYECKUX MEMOpPaH — TEKy4eCTh,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYIIPOHUIIAEMOCTb.

Y TIOHSATHUH: INTTUAIBI, TPUTITAIIEPHTBI,
dbochoaunuabl, BOCKH, CTEPOUIBI,
JUTTOTIPOTEUHBI, TITUKOJIATINIBL.
KnaccudunmpoBats munuasr 1o
CTPOCHUIO; XapaKTEPU30BATh UX
byHKIIH

JdemoHcTpanumn

Tabauiibl U cxembl: «CTPOCHHUE MOJIEKYJT

JIUITNI0B»
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4.5

Hyxnennossie
kucnoTel. CTpoeHue u
dbynkuun JTHK, PHK,
ATD

Hyxnennossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIIEHHOBBIX KUCIHIOT.
Hyxneoruael. puHnumn
KOMIuIeMeHTapHOCTH. [IpaBuio
Yapradda. Crpykrypa JHK — nBoitnas
crnupainb. MeCTOHaX0XIECHHUE U
ouonorunyeckue pynkunu JJHK. Bunb
PHK. ®ynkuuu PHK B kneTke.
Crpoenne monekyasl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
ATO®. buonornueckue pynkunu ATO.
BoccraHoBieHHBIE IEPEHOCUNKH, X
(yHKIMHU B KIETKe. [pyeue
Hykaeozuompugocpamor (HTD).
Cexsenupoanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU,
NpOMeOMUKU.

JdeMoHcTpanuu

[Toptpersi: [Ix. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, @. Caurep,
C. Ilpy3unep.

Tabauiel u cxembl: «HykiienHOBBIE
KHUCIIOThI», «CTpOEHHUE MOJIEKYJIbI
ATD».

PackpriBaTh coiep:kaHie TEPMUHOB U
MOHSITUI: 1I€30KCUPUOOHYKIICHHOBASI
kucnota (JIHK), pubonyknenHonas
kuciora (PHK), nykneoTun, Hykieo3us,
a30TUCThIE OCHOBAHUS, aJICHUH, TYaHUH,
[IUTO3UH, TUMUH, ypaIlHI,
KOMILUIEMEHTapHbIE OCHOBAHMS,
aaeHo3untpudocdar (ATD),
MaKpO3pPruuecKasi CBs3b,
CEKBEHUPOBAHUE, TCHOMUKA,
TPAaHCKPUNITOMHKA, IPOTCOMUKA.
XapakTepu3oBaTh, ONUCHIBATH U
CXeMaTHYECKH U300pakaTh CTPOCHHE
nykineornaa JIHK u gBoiiHOM cimpanu
JHK, cekBenupoBanue JJHK.
OnuceiBath npoiiecc perukanuu JJHK
B KJICTKE M HA3BIBATh €TO
OMOJIOTMYECKOE 3HAUECHHUE.
Xapakrepu3oBath ¢pynknuu JTHK.
Pasznuuate ctpykrypy u dynkmun PHK.
OnuceIBaTh NPOLIECC TPAHCKPHUIIIIUH.
CpaBHUBATh HYKJIEUHOBBIE KHCIOTHI
(JIHK u PHK).

XapakTepu30BaTh 0OCOOCHHOCTH
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Oo0opynoBanue: XuMHYECKas MOCyAa
u obopyzaosanue. JlabopaTropHasi

pabora

((HCCHGI[OB&HI/IG HYKJICMHOBBIX KHUCJIOT,
BBIACJICHHBIX U3 KJICTOK PA3JIMYHBIX
OpraHu3MoOB»

ctpoenus U pyHkuuu ATO.
dopmynupoBaTh U OOBSACHATH TPUHIUI
KOMILJIEMEHTApPHOCTH U TIPABUIIO

Yapraddda

4.6 | Metoasl CTpYKTYpHOUH 1 CrpyktypHas OUOIOTHS: PackpriBaTh copepkaHue TEPMUHOB U
ouosioruu onoxuMuueckue u onodusndeckue MOHSITUI: MOJICTTUPOBAHUE,
UCCIIEOBAHUS COCTaBa U KOMIIBIOTEpHBIN 1u3aiH. [lepeunciars
MIPOCTPAHCTBEHHON CTPYKTYPHI MePCIIEKTUBHBIC HAMPABJICHUS
ouomonexyi. Mooenuposarue Hay4YHBIX UCCIIEIOBAHUM B
CMpPYKmypwvl U QYHKYUll OUOMONEeKYA U | CTPYKTYPHOU OUOJIOTHUH, PACKPHIBATH
ux xomnaekcos. Komnvromepnwiii UX 3HAUYCHHE JIJIs1 METUIIUHBI U
OU3AUH U OPeaAHUYeCKULl CUHME3 CEJIbCKOTO XO3SIHCTBA
OUOMONEKYTL U UX HENPUPOOHBIX
aHano2o08
Htoro 4acoB 1o teme 10
5 | Tema «Ctpoenue u QyHKIMHU KJIETKN»
5.1 | Tuns! kIETOK. 1 THUnbl KIIETOK: 3yKapUOTHYECKAs U PackpsiBaTh coqiep:kaHre TEPMUHOB U

[IpokapuoTnyeckas
KJIETKa

MPOKAPUOTHYECKAS.
CtpykTypHOD YHKIIMOHATLHBIE
00pa3oBaHUS KICTKH.

CrpoeHue NpoKapuoOTUYECKON KIIETKHU.
Kiierounast crenka Oaktepuii U apxei.
OcOo0EeHHOCTH CTPOCHUS
retepoTpodHO U aBTOTPOdHOU

MOHSTUIN: MPOKAPUOTUYECKAs KIETKA,
KJIETOYHAsl CTEHKa, MypEHH,
(boTOCUHTETHYECKHE MEMOPAHBI,
(dbnarevH.

Xapaktepu3zoBath (OpMY H pazMephl
MPOKAPUOTUYECKUX KIIETOK; PYHKIINHU
TF€HETUYECKOr0 arnmnapaTa mpoKapHuoT.
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POKAPHUOTHYECKUX KJIETOK. MecTo
POJIb MPOKAPUOT B OMOLIEHO3aX.
JdemoncTpanuu

Tabauuet u cxembl: «CTpoeHue
JYKapUOTUYECKON KIETKN», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKH»

OnuceiBaTh IpoLecc
CIopooOpa3oBaHusi, OTMEUATh €ro
3HAauYEHWE IS BBDKUBAaHUS OaKTepuid
npu YXYAILICHUH YCIIOBUM
CYIIIECTBOBAHHS.

OnuceiBaTh pa3MHOKEHHUE TPOKAPUOT.
OrneHuBaTh MECTO M POJIb MPOKAPUOT
B OMOIIEH03aX
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5.2

Crpoenne
3YKapUOTHUYECKON
KJIETKHU.
[ToBepXHOCTHBIN
arnmapar KJIEeTKU

Crpoenne U pyHKIIMIOHUPOBAHUE
J3YKapUOTUYECKOMN KIETKH.
[Tna3zmaTuyeckas memOpaHa
(mmazmanemma). CTpyKTypa
I1a3MaTHYECKON MEMOpPAHBI.
TpaHcIopT BELIECTB Yepe3
IU1a3MaTUYECKYI0 MEMOpaHy:
naccuBHbIN (qudy3us, odneruénnas
g dy3ust), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBII aKTUBHBIN TPAHCIIOPT).
[TonynmponuiiaeMmocTb MEMOpaHBI.

Pabora Hatpuii-kaimeBoro Hacoca.
OHIOIMUTO3: MTUHOLMTO3, (ParouTos.
Ox3ounTto3. Kinerounas cteHka.

Crpykrypa U QyHKITUH KIETOYHOM
CTEHKH pacTeHHUH, TpuOOB.
JdeMoHCTpanuu

Tabauiet u cxembl: «CTpoeHue
AYKAPUOTUUYECKOM KIIETKN», «CTpoeHue

PackpbIBaTh comepkaHie TEPMUHOB U
MOHSATUIN: TJIa3MaTUYecKas MeMOpaHa
(mazmanemMma), >KUIKOCTHO-MO3anIHas
MOJIe/Ib, MEMOpaHHbIE OCJIKH
(nepudepuyeckue, MHTErpajJbHbIC),
TIIMKOKanukc, 1uddysus, ocmoc,
aKTUBHBIN TPAHCIIOPT, SHIOIUTO3,
(darouTo3, MUHOIUTO3, IK30IUTO3,
KJICTOYHAsI CTEHKA, M1a3MOJIECMBI,
CHUMILIACT.

XapakTepru3oBaTh 0COOCHHOCTH
CTpoeHUs U (YHKIUU FYKAPUOTHUECKON
KJIETKU; TPAHCTIOPT BEILIECTB 4Yepe3
I1a3MaTUYECKyI0 MeMOpaHy:
MMACCUBHBIA Y AKTUBHBIA TPAHCHIOPT;
paboTy OeIKOB-KaHAJIOB; paboTy
HATPUI-KAIMEBOTO HACOCA; CTPYKTYPY
U QYHKIUU KIETOYHOU CTEHKH
pacTeHuit u rpudoB
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KUBOTHOM KIIETKN», «CTpoeHuUe
PACTUTEIILHOU KIIETKHU.

Oo0opynoBanue: CBETOBOM
MHUKPOCKOI; MUKPOIPENapaThl
pPaCTUTENBHBIX, )KUBOTHBIX KJIETOK.
IIpakTnyeckas padora «/3yueHue
CBOICTB KJIETOUHON MEeMOpaHbI»
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5.3

[utonnasma u e€
OpraHoU/ bl

[urorutazma. I{uTo3o0msb. LluTtockener.
JBrm>xeHre nuroriasmMbel. OpraHou/ bl
kieTku. OgHOMEeMOpaHHbIE OPTaHOU/IbI
KJICTKH: SH/I0TJIa3MaTHYeCKas CeTh
(BIIC), anmapat "onbaxu, JIU30COMBI,
uX cTpoeHue u pyHkuuu. Bzaumocss3pb

OI[HOMGM6paHHBIX OpraHoOn 0B KIJICTKHU.

Ctpoenue rpaHyasipHOTO peTUKYTyMa.

Mexanusm nanpasnenus 6eikos 8
DIIC. CuHTe3 pacTBOPUMBIX OEITKOB.
CuHTe3 KJICTOYHBIX MeMOpaH. [ maakuit
(arpaHynsipHBIN ) SHAOIIIA3MATHYECKHII
petukynyM. CekpetopHasi QyHKIMS
arnmapara [Nonbmxu. Moougurxayus
benxos 6 annapame I onvooicu.
Copmuposka benxog 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacTutenbHbIX
kieTok. Kiietounsiii cok. Typrop.

PackpbIBaTh comepkaHie TEPMUHOB U
MOHSATHUM: IMTOILIa3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpPTraHOMU/IbI, SHIO0TUIa3MaTHIECKas CETh
(BIIC), anmmapat ['oab1Ku, TU30COMBI,
BaKyOJIb, pUOOCOMBI, aBTOJIU3,
BE3UKYJIIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJICTOYHBIN COK, TYprop,
MUTOXOHJAPUH, KPUCTHI, TIACTUIBI,
XPOMOTIIACTHI, JIEHKOIIJIACTBI,
XJIOPOILIACTBI, CTPOMA, TPAHBI,
THJIAKOU]I, JTaMeJlIa.

XapakTepru30BaTh IUTOILIA3MY
DYKapUOTHUYECKON KIICTKH;
KJIaCCU(PUIIMPOBATH OPTaHOM Bl B
3aBHCHMOCTH OT 0COOEHHOCTEH UX
cTpoeHus (0 JHOMeMOpaHHbIE,
JIByMeMOpaHHbIE, HEMEMOPaHHBIC);
OMHCHIBATH (DYHKITMH KAXKIOTO
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[TonyaBTOHOMHBIE OPraHOUIBI KIETKHU:
MUTOXOH/IPUH, TJIACTUIBI.
IIpoucxooicoenue mumoxonopuii u
naacmuo. Cumbuozenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crtpoenrie 1 PyHKIIMM MUTOXOHJIPUHN U
wiactul. [lepBudHbIC, BTOPUYHBIC U
CJIOKHBIE TIJIACTUTBI
(OTOCUHTE3UPYIOIINX IYKAPHOT.
XJIOpOIUIACTHI, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIMX PACTEHUM.

JdeMoHcTpanuu
[HopTpeTtsl: K. C. MepexKOoBCKHiA,
JI. Mapryiuc.

Tabauiet u cxembl: «CTpoeHue
DYKApUOTUYECKOM KIIETKN», «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue

pacTUTENbHON KIETKN», «CTpoeHue
MUTOXOHJIPUM.

Oo0opyaoBaHue: CBETOBON MUKPOCKOTT;
MUKpOIpenapaThbl pPaCTUTEIbHBIX,
KUBOTHBIX KieTOK. IIpakTHyeckas

pabora

opraHouJa B KJICTKC.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHUKJIETOYHBIM MHUIIIEBAPECHUEM,
€ro 3HaYeHue I OpraHu3Ma.
OTmeuaTh 3HaUEHHE LIUTOCKEIIETa;
XapaKTepU30BaTh €ro 3JIEMEHTHI
(MUKPOTPYOOUKH, MUKPODUIAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTHI), UX
POJIb B KHU3HEEATEIbHOCTH KIETOK U
TKaHEU
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«I/IsyquI/Ie JABMDKCHMUS TUTOIIIa3MbI
B PACTUTCIIBHBIX KIICTKAX».

JlaGoparopHuasi padora
«HccnenoBanue mia3Moin3a
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" JCTIa3MOJIN3a B PACTUTCIIbHBIX
KIICTKax»

5.4

HememOpannsbie
OpraHOU[IbI KIETKH

HememOpanHbie opraHouabl KIETKU
Crpoenue U PyHKIIMM HEMEMOPaHHBIX
OpraHouJI0B KJIeTKU. PUOOCOMBI.
IIpomesxcymounvle gpunamenmel.
MukpodunameHTbl. AKmuHogvle
Muxkpogunamenmol. MblllIeUHbIC
KJIETKU. AKMUHOBbLE KOMNOHEHMbL
HeMblUEeUHbIX KIIeMOK.
MukpoTtpy6ouku. KineTodHslii eHT.
CtpoeHue U IBUKEHUE KT'YTUKOB U
pecHudeK. MuKpoTpyOoUKn
uutoruia3mel. Llenrpuons. benku,
accoyuuposanmble ¢
MUKpoguamenmamu u

muxkpompybouxamu. Momopuvle benxu.

JdemoHcTpanumn

Tabauiel u cxembl: «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue
PaCTUTENBHON KIETKU

PackpbIBaTh conepxkaHue TEPMUHOB U
MOHSTUI: pubocoMa, OJINCOMa,
MUKPOTPYOOUKH, TYOYITHH, KICTOYHBIH
HEeHTp (LIEHTPOCOMa), LIEHTPUOJIH,
neHTpocdepa, KryTHKH, PECHUYKH,
0azabHOE TEJbIIC.

XapakTepu3oBaTh HEMEMOpaHHBIC
OpPraHOU/IbI KJIIETKHU, UX CTPOCHHE U
byHKIIIN
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9.5

Crpoenue u QpyHKIIH
anpa

Anpo. OGonouka siapa, XpOMaTHH,
KapHuoIuia3ma, siIpbIIIKy, UX
cTpoeHue U QyHKUUU. S epHbIi
OEJIKOBBIN MaTPHKC.
[IpocTpaHCTBEHHOE PACTIOIOKEHHUE
XpOMOCOM B MHTep(]a3HOM siipe.

PackpeiBaTh comepxaHiue TEPMUHOB U
HNOHSTHI: AP0, siAepHas 000J04Ka,
sIepHBIC TTOPHI, HYKJICOTUIa3Ma
(kapuoriazMa), FreHOM, XpOMaTHH,
DYXPOMATHH, TETEPOXPOMATHH,
SIPBIIITKO, XPOMOCOMBI, IICHTPOMEPA,

DyXpomamun u 2emepoxpoMamuH.
benku XxpomaTtrHa — TUCTOHBI.
Junamuxa s0epuoti 060104Ku 8
mumose. foepuwiti mpancnopm.
Knerounslie BKIIIOYEHUS.
JdeMoHcTpanuu

Tabmuiiel u cxeMbl: «Sapo»

KHUHETOXOP, KJICTOUHBIC BKIIOUCHHUSI.
XapakTepu30BaTh KJIECTOYHOE SIAPO KaK
HEHTpP yNpaBICHUs
KUZHEICATEIILHOCTBIO KICTKH,
TeHeTHUYECKUI arnmapaT KJIEeTOK
9YKapHoT, CTpOeHUE U QYHKIIUU
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI s7Ipa U UX
B3aMMOCBSI3b C OPraHOUIaMHU
[IUTOTLIA3MbI
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5.6. | CpaBHUTENBbHAS
XapaKTepUCTHKA

KJIETOK 2YKapHOT

CpaBHUTEIBHAS XapaKTepUCTUKA
KJIETOK DYKapHOT (PacTUTEILHOM,
KUBOTHOU, TpPUOHON).
JdemoncTpanuu

Tabauuet u cxembl: «CTpoeHue

ByKapI/IOTI/I‘IGCKOﬁ KIICTKH»,

«CTpoeHuE KUBOTHON KIIETKNY,
«CTpoeHune pacTUTEIbHON KIETKU.
Oo6opynoBanue: CBETOBOM
MHUKPOCKOI; MUKPOTIPETapaThl
PACTUTENIbHBIX, )KUBOTHBIX KJIETOK.
JlaGoparopHasi pabora «/3yueHue
CTPOEHUS KJIETOK Pa3IuYHbIX
OpraHU3MOB»

XapakTepu30BaTh TUITBI KJIETOK
DYKApUOT: PACTUTEIbHAS, JKUBOTHAS,
rpudHasi.

CpaBHHMBATh MEX1y COOOM CTpOEHUE U
KHU3HEACITETLHOCTD
IYKapUOTHYECKUX KIIETOK U POJIb
MIPOKApPUOT B OMOIIEHO3aX

HToro gyacoB 1o Teme

6 | Tema «O0MeH BelleCTB U NMpeBpallleHUe YFHEPTUH B KJIETKe)
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6.1

OOMEH BEIECTB —
MeTa00IU3M

AccuMunsauug U JUCCUMUTISALUSA — JBE
CTOpOHBI MeTabonu3ma. Tumbsl oOMeHa
BEUIECTB: aBTOTPO(DHBIN U
reTepoTpoHbIN. YdacTue KUciopoaa
B OOMEHHBIX Tpoleccax.
DHepreTuueckoe o0ecrneuyeHrue KIeTKH:
npespainieHue AT® B 0OMEHHBIX
npoueccax. epMeHTaTUBHbBIN
XapakKTep peakuuii KJIETOYHOTO
meTtabonuzma. DepMeHThI, X
CTPOEHHE, CBOICTBA U MEXaHU3M
nevicteus. Kopepmentsr. OTimuus
(dhepMEHTOB OT HEOPTAaHUYECKUX
KaTaJIn3aTOpOB. beaku-akTuBaTophl U
OENKU-UHTUOUTOPBL. 3aBUCUMOCTh
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIHIA
OT Pa3IMYHBIX (PaKTOPOB.

JdeMoHcTpanuu

Tabuuiel U cxeMbl: «DOTOCUHTE?Y,
«OHEPreTUIECKU OOMEHY,

«buocunres 6enkay, «CTpoeHue
dbepMeHTa», «XEMOCHHTE3.

O0opynoBaHme: CBETOBOM MUKPOCKOIT;
000pyI0BaHUE JJIs1 PUTOTOBIICHUS

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTUI: OOMEH BEIIECTB
(MeTaboa13M), aCCUMUJIISAIIUS
(aHabo0MM3M), WU TJIACTHYCCKHI
0OMEH, TUCCUMUIIALIMS (KaTaboIHn3M),
WJIH SHEPTeTHYECKHUI OOMEH,
aBTOTPOQBI, reTepOTPO(dbI, aHAIPOOHI,
a’poObl, (epMEHTHI, aKTUBHBIN
IIEHTp, cyOcTpaTHAs CIEU(DUIHOCTD,
KO(hepMEHTBI, OCITKN-aKTHBATOPBI U
Oenku-uHruouTOpHl. [lepeunciars
0COOEHHOCTH IJIACTUYECKOTO U
HYHEPreTUYECKOr0 OOMEHA B KIIETKE;
yCTaHaBJIMBATh B3AaMMOCBSI3b MEXKY
TUTACTUYECKUM M SHEPTeTHUECKUM
oOMeHoM. PaznuyaTs TumBl 0OMeHa
BEILIECTB: aBTOTPO(HBIN 1
rereporpodHbiii. [Toka3zpBaTh posTh
KHCJIOpPOJIa B OOMEHHBIX IPOIECCaX.
CxemMaTH4ecKu N300paXkaTh CTPOCHUE

dbepmenTa.

OTnn4yath GepMEHTHI
OT HEOPraHWYECKHX KaTalu3aTopoB U

OIIpCACIIATh UX POJIb

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
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MIOCTOSIHHBIX U BPEMEHHBIX
MUKPOMPENapaToB.
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JlabopaTopHas padora «l3ydyeHue
KaTaJUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl WU
Karanassl)». JlabopaTopHasi padora
«M3yuenune hepMEHTaTUBHOTO
pacliernieHns nepokcuaa Boaopoaa B
PACTUTENIbHBIX U JKUBOTHBIX KIETKaX»

B MPOMBIIIJICHHOCTH, B MEJULIMHE, B
MOBCEIHEBHOM KU3HU YEJIOBEKA.
CTaBUTh DKCIIEPUMEHT 10
BBISIBJICHUIO KaTaIUTHUYECKOMN
AKTUBHOCTH NIEPOKCUIA3bI, aMUJIA3HI,
OOBSCHSTH MOJTYYEHHBIE PE3YIIbTATHI

6.2

ABTOTpO(DHBIN TUTT
oOMeHa BEIIECTB.
doTocunTe3

[lepBUYHBINM CHHTE3 OPTAHHUYECKUX
BEIICCTB B KiieTke. DOTOCHHTE3.
AHoKcueennblll U OKCUSeHHbIU
gomocunmes y baxmepui.
Ceemocobuparoujue nuemeHmol u
nueMeHmul peaKyuoHH020 YeHmpd.
Pons xmoporuracToB B mporecce
dotocunTesa. CBeToBas u
TeMHOBas (a3el. Pomoovixanue,
Cs-, C4- u CAM-munwi
gomocunmesa.

[TpoaykTUBHOCTH (hOTOCHUHTE3A.
Brustaue paznuyabiX GpakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanumn

PackpbIBaTh cojiepkaHue TS PMHUHOB U
TOHATHI: POTOCHUHTE3, a3kl
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
dbotonus, hochopuaupoBaHue, MUK
Kanseuna, HAJI®+ (nepeHocumk
BOJIOPOJIA).

XapakTepu3oBaTh IJIACTHYECKUN OOMEH
Kak dTal o01iero oOMeHa BEIIECTB;
coObITHA poTOCHHTE3a (PeaKIINU
CBETOBOM M TEMHOBOM (pa3); poJib
XJIOPOIUIACTOB B MPOIIECCe
dboTocuHTE3A.

BEISBIIATE TPUYMHHO-CIICICTBEHHBIC
CBSI3M MEXK]Ty TIOTJIOIIEHUEM COTHEYHOM
DHEPTUU XITOPODUIIIOM U CHHTE30M
Mosekys ATO.

CpaBHI/IBaTI) HCXOOHBIC BCIICCTBA,
KOHCYHBIC ITPOAYKTBI 1 YCIIOBHUA
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Hoptperst: /. [Ipuctim,
K. A. Tumupszes.

Taoauibl U cxemMbl: «DOTOCHHTESY

MIPOTEKAHUSI PEAKIIUN CBETOBOU U
TEMHOBOM (a3 porocuHTE3A.
VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOU peakuusiMu ()OTOCHHTE3A.
OnenuBath 3HaUCHUE (POTOCHHTE3A
JUIS J)KA3HU Ha 3eMIie
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6.3

ABTOTpO(HBIN THI
oOMeHa BEILECTB.

XemocunTtes. Paznoobpasue
OpraHU3MOB-XEMOCHUHTETHKOB:

PackpsiBaTh comepKaHuE TEPMUHOB

NOHITUUN: XEMOCHUHTES.

n

XeMOCHHTe3 HUTPHQUIUPYIOLIHe OaKTepuH, OOBACHUTD CYIIHOCTh XEMOCHHTE3A,
Kele300aKTepun, cepodbakrepuu, pacKpbIBaTh €ro 3HaUeHUE B Guocdepe.
BOJIOPOJIHbIE OaKkTepuu. 3HaUeHUE [IpuBOAUTE PUMEPHI
XCMOCHHTC3a. XEMOCHUHTE3UPYIOIUX OaKTepuii
JdemoHcTpanumn (muTpudunMpyroume 6akTepu,
Hoptperst: C. H. Bunorpaackuii, I ’Keye300aKTepuu, cepoOaKkTepuu,
A. 3aBap3uH. BOJIOPOJIHBIC OAKTEpUHN) U
Tabnuuel u cxembl: «DOTOCUHTESY, XapaKTCpU3oBaTh UX
«XEeMOCHHTES KU3HEEATEITHHOCTb.
JlaGopaTopuan paGoTa CocTaBisTh ypaBHEHUS pEaKIIHii
«CpasHenue nporeccos GpoTocuHTesa 1 | XCMOCHHTE3A.
XEeMOCHUHTERA) CpaBHI/IBaTB XCMOCHHTC3 C
dboToCUHTE30M
6.4 | DHepreTuuecKui AHa’poOHBIC OpraHu3Mbl. Buasl PackpriBaTh copepxaHue TEPMUHOB U
oOMeH — opoxenus. [IpoayKTel OpOKEHUS U KX | TIOHSATHUI: ATAITBl YHEPTETHIECKOTO
JTUCCUMUIISILIUS UCII0JIb30BAHUE YETIOBEKOM. 00OM€Ha — IOATOTOBUTEbHBIMH,

AHa’pOOHBIC MUKPOOPTraHU3MbI Kak
00BEKTHI OMOTEXHOJIOTHH U

OECKUCIOPOIHBIN (aHadPOOHBIH),
KUCIIOPOAHBIN (a3pOOHBIN); TIIMKOJIN3,
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BO30yIUTETN 0oJe3He.
AspoOHbBIE OPraHU3MBI. DTaIb
HHEPreTUYecKoro oOMeHa.
IloaroroButenpHBIN ATAM. | THKOIN3 —
OECKHUCIOPOIHOE pacIuierieHue
TJTFOKO3BI.

buonorndyeckoe OKMCICHUE, UITH
KJIETOYHOE JIbIXaHue. Poib
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTUYCCKOTO OKUCIICHUSI.
[{uknyeckre peakiym.
OxucnutensHoe pochopunupoBanue.
DHepeuss MemOpanHo2o epadueHma
npomornos. Cunmes ATD: paboma
npomonnou ATD-cunmaseoi.
[IpenmytiecTBa a3poOHOTO MyTH
oOMeHa BeIeCTB Mepel aHA3POOHBIM.
D¢ HEeKTUBHOCTH YJHEPTeTUUECKOTO
oOMeHa.

JdemoHcTpanumn
[lopTpeThl: B. A. DHrensrapar,
I1. Mutuemn.

Tabnuilbl ¥ cXeMbl: « DJHEPreTHUECKUI

oOMeEHY.

JlaGoparopHasi padora

OpoxeHue, OMOJIOrHYECKOe OKUCIICHHE
(nprxanue), ki Kpebcea,
OKHUCJIUTENTBbHOE (POCPOPUIUPOBAHUE,
MPOTOHHBIN IPAJAUECHT, IPOTOHHAS
AT®-cunrasza.

[lepedyucnsiTb 0COOEHHOCTH
HPHEPTETHYECKOTO 0OMEHA B KJIETKE.
OnuchIBaTh 3TAMbl SHEPrETUYECKOTO
oOMeHa (TIoIrOTOBUTEILHBIN,
OECKUCIIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATh UX MEXKTY COOO.
XapakTepu30BaTh peaklMy IIIMKOJIN3a,
OpO>KeHMsI, KJIETOYHOTO JIbIXaHMS.
YcTanaBIuBaTh B3aUMOCBS3h MEXKTY
TJIMKOJIU30M, KJIETOUHBIM JIbIXaHUEM U
CUHTE30M MOJIEKYJT ATO.

CocTaBisaTh ypaBHEHUS OCHOBHBIX
ATANoOB HEPreTUYecKOoro oOMeHa

B KJIETKE.

PaccunThiBaTh S3HEPreTUUECKYIO
3(HEeKTUBHOCTH ITUKOJIN3A U
OMOJIOrMYECKOTO OKUCIICHUSI.
Ha3biBaTh MCXOAHBIE BEIIECTBA,
KOHEUYHBIE TPOTYKThI U YCIIOBHUS
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«CpaBHEHHE MIPOLIECCOB OPOKEHUS U
JIBIXaHUSI»

MPOTEKAHUS PEAKITUI SHEPTETHIESCKOTO
oOMeHa.
CpaBHUBATh SHEPTCTHUCCKYIO
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3¢ PEKTUBHOCTH OECKUCIOPOHOTO U
KHCJIOPOJIHOTO ITAlOB KOHEUHbIE
MPOJYKTHI U YCIOBUS MIPOTEKAHUS
peakuuii SJHEPreTuYecKoro ooMeHa
HHEPreTUYeCcKOro oOMeHa

HUtoro

4acoB 110 TEME 9

Tema «HacaeacrBenHass uHgopmManus U peajn3auus e€ B KJIeTKe»
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7.1

Peakuun matpuyHoro
CHUHTE3a

Peaxuuu MaTpru4yHOro cCUHTE3A.
[TprHIUIT KOMIUIEMEHTAPHOCTH B
pEaKLUIX MAaTPUYHOI'O CUHTE3A.
Peanusanus Haciie1CTBEHHON
uHpopmanuu. I'eHeTuueckuit Koa, ero
cBoyicTBa. Tpanckpunuus —
MatpuuHblil cunTe3 PHK. IIpuHiumne:
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIIbHOCTb,
acuMMeTpu4HOCTh. Co3pesarue
mampuynoix PHK 6
IYKAPUOMUYECKOU KIIemKe.
Hexooupyrowue PHK.

JdeMoHcTpanuu

[Toptper: H. K. Kosb1os.
Tabanub! U cxeMsbl: «brocunTes
Oenkay, «'eHeTHUECKUH KO

PackpeiBaTh conepxanne TEPMUHOB U
TOHSTHUM: T€H, TCHETUYECKUHU KO,
KOJIOH (TPHUILIET), CTON-KOJAOHBI,
MaTpHuIla, MATPUYHBIN CUHTE3,
tpanckpunuus, PHK-nonumepasa,
MIPOMOTOP, CIUIAHCHUHT, HHTPOH, YK30H.
XapakTepu3oBaTh PEAKIUA MATPUUHOTO
CHHTE3a, CBOMCTBA TEHETUYECKOTO
KoJ1a. OnuChIBaTh 3Tanbl TPAHCKPUIIIAU
Y TPAHCIISIIIMU; YCTAaHABJIMBATH
B3aUMOCBSA3b MATPUUYHBIX PEAKIUN B
KJIETKE; CXeMaTUUeCKH U300paxaTh
MAaTPUYHBIC PEAKI[UU TPAHCKPUIILIUU U
TPaHCIISALNY.

Pemrate Omonorndeckue 3agaqu Ha
ONPEJICIICHUE TTOCIIEI0BATEIBHOCTH
nykineotnnoB [JHK u MPHK, npumensis
3HAHUS O PEAKIUAX MATPUIHOTO
CHUHTE3a, TEHETUYECKOM KOJI€, TPUHIIUATIE
KOMILIEMEHTapHOCTH

73



7.2

Cunres Oenka

TpaHcianus U €€ dTansl. Y4yacTue
tpancnopTHeiXx PHK B 6uocunTese

oenka. YcioBus Onocunresa Oenka.

Konunposanne amuHokucnor. Poip
pubocom B OuocuHTE3€E OelKa.
JdemoHncTpanuu

Taouiel U cxemsul: «brocunTes
Oenkay, «'eHeTHYEeCKUH KO

PackpeiBaTh copepkaHue€ TEPMUHOB U
MOHATUI: TPAHCIALMUSA, AHTUKOJIOH,
TPHK, amunoanun-tPHK-cunterasza
(xoma3za), monupubocoma (moaucoma).
XapakTepu3oBaTh CBOMCTBA
T€HETUYECKOT0 KOJa.

OnuceIBaTh 3TaNbl TPAHCIALIMU U
CXeMaTUYECKH U300pakaTh MaTPUIHBIC
peaKUU TPAHCIALNM.

Pemrate Ouonornueckue 3aaud Ha
onpenesnenne anTuko1oHoB TPHK,
IIOCJIEI0BATEIIbHOCTH AMUHOKHUCIIOT

B MOJIEKYJIe OeJika, MPUMEHSISl 3HAHUS
0 peakUUsAX MaTpUYHOI'O CUHTE3A,
T€HETUYECKOM KOJE, IIPUHIIUIIE
KOMIUIEMEHTaPHOCTHU
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7.3

Mexann3mel
AKCIIPECCHUU TEHOB

CospemenHvle npedcmagienus o
cmpoenuu 2enos. Opranu3anus
F€HOMa y MPOKapuoT U

JyKapuoT. Perymnsamus
AKTUBHOCTH T€HOB Y MPOKAPHOT.
I'unotesa onepona (d. XKakoo,
K. Mamno).

Monekynaphuvie mexanuzmol
aKcnpeccuu 2enos y aykapuom. Ponv
XpOMAmMuHa 6 pecyisiyuu pabomol
2eHos. Perysiiust 0OMEHHBIX
MPOIIECCOB B KJIETKE.

Knerounslit romeocras.

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUI: OIIepaTop, ONEPOH,
CTPYKTYPHBIE I'€HBI, IPOMOTOD,
perpeccop.

OnuceiBaTh CTPYKTYpY F'€HOMA
MPOKAPUOT; XapaKTepru30BaTh paboTy
MHAYLUOEIBbHOIO U PENpeccuOeIbHOrO
OIIEpOHA.

Boiaenste CTPYKTYPHYIO U
PEryJIITOPHBIE YACTU I'€HA DYKAPUOT.
CpaBHMBATH NPOLIECCHI IKCIIPECCUU

JdeMoHcTpanuu

Ta0munel ¥ cxembl: «bruocunaTes
Oenkay, «'eHeTHUECKUH KOI»

T'CHOB Y IPOKAPUOT U DYKAPHOT.
XapakTepru30BaTh THIIOTE3y OTIEpOHA
(d. XKaxko06, XK. Mano).

OnuceiBaTh MEXaHU3M MOJAJACPKaHUS

KJICTOYHOI'O roMeocCTa3a
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7.4

OCHOBBI BUPYCOJIOTHH.
WNudopmarmonnas
ouonorus

Bupycel — HEkIeTOUHBIE (POPMBI )KU3HU
u obnuratHele napa3utbl. CTpoeHue
IIPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUpycoB, 6akTepuodaros.
Kuznennwiti yuxn J[HK-cooeporcawux
supycos, PHK-cooepocawux supycos,
baxmepuoghacos. Obpamuas
MPAHCKpUnyus, pedepmasa, UHmezpasda.
BupycHble 3a0071eBaHus YeIOBEKA,
KUBOTHBIX, pactenuid. CIIN]], COVID-
19, counanbHble 1 MEAUIIUHCKUE
npoOneMbl. buoungopmamuka:
uHme2payus u aHaiu3 O60abUUX
maccugos («bigdata») cmpyxmypHbvix
oOuon0CUUeCKUX OAHHDIX.
Hanomexnonoeuu 6 ouonoeuu u
meouyune. Ilpoepammupyemvie
@yHxyuu 6enxos. Cnocobvl docmasku
JieKapcms.

JdemoHcTpanumn
[Toptper: /1. . IBaHOBCKUH.

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSTHI: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karcuj, o0paTHasi TPAHCKPUIILIMS,
peTpoBUpYCHI, bakTepuodar, BUpyc
uMMyHoiepuiTa yenoseka (B1Y),
MPUPOAHO-0YAroBble MHPEKIINH.
XapakTepu30BaTh BUPYCHI,
peTpoBUpYCHI U bakTeprodaru Kaxk
BHYTPUKJIETOYHBIX NTAPA3UTOB
MPOKAPUOT U DYKAPHUOT.

W3narath rumnoTe3bl 3BOJIOIMOHHOTO
IIPOUCXOKEHUS BUPYCOB.
OnucelBaTh MEXaHU3M B3aUMOICHCTBHSI
BUpPYCA U KJIETKH, NH()EKIIMOHHBIN
BUPYCHBIN IIpo1ECC.
XapaKkTepu30BaTh MEXaHU3MBbI
BEPTUKAJIBHON U TOPU30HTATIBHOMN
nepesaud BUPycoB; 3a00J1eBaHUS
’KUBOTHBIX W PACTEHUI, BbI3bIBAEMbBIE
BHUPYCAMH.

Ha3piBaTh BUpycHBIE 3a00J€BaHuS,
BCTPEYAIOIIMECS Y YeJIOBEKA: TPUIIII,
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Taouiel U cxemsbl: « €eHeTHYECKUI

Ko1», «Bupyce», «baktepuodarmny.
IIpakTHyeckas padora
«Co3anue MoIeNIu BUPyCa»

KJICIIEBOM SHIIE(aTUT, TeHaTHT,
COVID-19, CITN .

Co0nroath npaBuiia MOBEACHUST B
OKPYKAIOILIEH PUPOJTHOM Cpele, Mep
npOoGUIAKTUKN PACTIPOCTPAHCHUS
BHUPYCHBIX 3a00JI€eBaHU (B TOM YHCIIE

BUY-undeximn)

Htoro

4acoB I10 TEME 9

Tema «Ku3HeHHBIH UK KIETKIN»

8.1

JKU3HEHHBIN 1TUKIT 1
KIIETKHA

KnerouHnslii [uKII, €ro nepuoasl u
perynsauus. Uatepdasza u MUTO3.
Oco0eHHOCTH TIPOIIECCOB,
POTEKAIONINX B UHTEpda3e.
[ToaroroBka KJIETKH K JEJIEHUIO.
[IpecunTeTnUeCcKuiA
(MOCTMUTOTUYECKU M), CHHTETUYECKHUI
Y IOCTCUHTETUYECKUI
(MpEeMUTOTUYECKHIT) IEPHUOIBI
uHTep(Da3bl.

JdemoHcTpanumn

Tabanib! U cxeMbl: « KU3HEHHBIN [TUKIT
KJIETKUY, «MUTO3»

PackpsiBaTh cozep:xaHue TEPMUHOB U
MOHSTUIN: KJICTOUHBIN UK, HHTEpda3a.
[lepeunciaTh nepuoabl ) KU3HEHHOTO
LUKJIA KJIIETKA U XapaKTepUu30BaTh
IIPOTEKAIOIINE B HUX MPOLIECCHI
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8.2

MatpuuHblil CUHTE3
JTHK. Xpomocombl

Marpuunsiit cuntes JJHK —
perukanus. [IpuHOnUne pernnukanuu
JIHK: xoMIieMeHTapHOCTb,
IIOJIYKOHCEPBAaTUBHBIN CUHTE3,
AHTUIIAPAJUIEIBHOCTh. MEXaHU3M

PackpriBaTh copep:kaHre TEPMUHOB U
MOHSTUN: periuKanus (peayrinKarus),
KOMILIEMEHTapHOCT,
aHTunapamuiensHocts, JJHK-
noJiuMepasa, TeaoMepa,

permukanuu JJHK. XpoMocoMsl.
Ctpoenue xpomocom. Temomepsl U
TeroMepasa. XpoMOCOMHBIN HAOOp
KJIIETKU — KapuOTUIl. JIUIIONAHBIA U
raryIoONIHBIA HAOOPBI XPOMOCOM.
['omonornunsie XpOMOCOMBI.
[TonoBbIE XPOMOCOMBI.
JdeMoHcTpanuu

Ta0uunel U cxembl: «KU3HEHHBII UK

KIEeTKN», «CTPOCHHE XPOMOCOM,
«Permukanusa JTHK».

Oo0opyaoBaHue: CBETOBOM MUKPOCKOTT;
MHUKpOIIpernapaTbl: «MuTo3 B KIETKax
Kopemka  gyka».  JlabopaTopHasi
pabora

«3ydyeHnne XpoMOoCOM Ha rOTOBBIX
MUKpOIIpEnapaTax»

peIUTMKAllMOHHAsA BUJIKA, XpPOMOCOMa,
XpPOMOCOMHBIN HA0O0p, HYKJIEOCOMBI,
CECTPUHCKHUE XpPOMATHU/IbI, IECHTPOMEPA,
KapUOTHUII, TAIJIOUIHBIA U TUTUIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHHUE XPOMOCOM,
KapuOTHUIIOB OPTraHU3MOB.
[TepeuncisaTh MPUHIUIIBI PETUIMKALIUN
JHK 1 naBaTh UM coepKaTesIbHYO
XapaKTEePUCTUKY.

OnuceiBaTh MEXAHU3M PETUIMKAIIUN

JTHK.

CxemaTH4ecKku U300pakaTh
cTpoeHue MeTada3HOW XPOMOCOMBI.
Paznuuate XxpoMOCOMBI Ha
MUKpOTIperapaTax u
MUKpodoTOrpadusix
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8.3

JleneHue KIeTKU —
MHTO3

Jlenenue xietkn — wmurto3. Craguu
MHUTO3a2 M MPOUCXOAIINE B HHUX
npouecchl. Tumnbsl MuTo3a. Kapuokunes
51 LIUTOKHWHE3. buonoruueckoe
3HA4YCHHE MUTO3A.

JdemoHncTpanuu
Tabauiel v cxembl: «KU3HEHHBIHN UK

KIIETKN», «CTpOEHUE XPOMOCOMY,
«Penmnmukanusa [JTHK», «Mwuto3».

PackpeIBaTh comepxaHue TEPMUHOB H
MOHSATUI: MUTO3, TIpodaza, meTadasa,
anadasza, Tenodasa, KApUOKHUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MeTadazHas IIacTuHKa, 60po3na
JICJICHUS.

[lepeyncnaTe mocie0BaTeIbHOCTD
CTaMii MHTO3a ¥  OIUCHIBATH
MIPOUCXOISAIINEC HA HUX MPOTIECCHI.

Oo6opynoBanue: CBETOBOM
MUKPOCKOT; MUKPOTIPETIapaThI:
«MHUTO3 B KJIETKaX KOpEIIKa JyKa.
JlaGopaTropHnasi padora
«Habmnronenne MuTo3a B KJIeTKax
KOHYMKA KOpEIIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpernaparax)»

CpaBHUBATh OCOOCHHOCTH ITPOTCKAHUS
MHUTO3a B PACTUTEIBHBIX U KUBOTHBIX
KJIETKaX.

OOBsACHATHL OMOJOrMYECKNUI CMBICI
MHTO34.

PaznuyaTe ctagun MuTo3a

Ha MHUKpoIpenaparax u
MUKpodoTOrpadusix
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8.4 | Perymsmus 1 Perynsius MUTOTHYECKOTO IIUKIA PackpriBaTh coep:kanie TEpPMUHOB U
JKU3HCHHOI'O IIUKJIa kieTku. [IporpammupyemMas kietoyHasi | MOHATHUIA: amonTo3, Mpoaudepans,
KJIETOK rudenb — arnomnTo3. nuddepeHupoBKa.

Knerounoe si1po, XpOMOCOMBI, XapakTepu3oBaTh PEryJsIuio
GbyHKIIMOHAIbHAS TEHOMUKA. MHUTOTHYECKOTO IIMKJA  KJICTKH.
Mexanusmor nporupepayuu, OOBSICHATH OMOJIOTHYCCKHI CMBICT
Qugppepenyuposku, cmapenus u 2ubenu 3aIpOrpaMMHUPOBAHHON KJIETOYHOU
knemox. «l{ugposas knemxay — HGETH — AHONTO34.
Ououngpopmamueckue mooenu VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
GyHKYUOHUPOGaANUS KNEMKU. rOMEOCTA30M KJIETOK M UX THOENbI0
JdemoHncTpanuu
Ta0uunel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», «CTpOCHUE XPOMOCOMY,
«Pennmukanusa JJTHK», «Mwuto3»

Htoro yacos 1o Teme 6

9 | Tema «CTPOEHUME U ®YHKIIUU OPI"AHU3MOB»

9.1 | Opranusm Kak eauHOe 1 buonorndeckoe  pasHooOpasue PackpbiBaTh cojiep’kaHUE TEPMHUHOB U

1eJI0e opranu3mMoB.  OJHOKJIETOYHEIE, MOHATHI: OPTaHU3M, OpPTraH, OpPTraHeIlIbI,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIC CHCTEeMa OpPTraHoB, ammapar,
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OpPTraHU3MBlI.
OcoO6eHHOCTH CTPOCHUS U
JKU3HEACATCIIbHOCTH OJHOKJICTOYHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIOHHabHBIE OPTaHU3MBI.
B3aumocBsI3b yacTeli MHOTOKJIETOYHOTO
opraHu3Ma. TKaHH, OPTaHbl U CUCTEMbI
opratoB. OpraHu3M Kak €JJMHOE 1IEJI0€.

I'omeocras.
JdeMoHcTpanuu

Tabauiel u cxembl: «OTHOKIETOYHBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
BoZopociany, «bakrepuny,
«ITpocreiimuey, «Opranbl IBETKOBBIX
pacteHuit», «CHUCTEMBl  OpPraHOB
MIO3BOHOYHBIX KUBOTHBIX Y,

«BHyTpeHHee CTpOeHHE HACEKOMBIX).
Oo0opynoBanue: CBETOBOM
MUKPOCKOTI; MUKPOTIPETIapaThl
OJTHOKJIETOYHBIX OPTaHU3MOB; JKUBBIC
IK3EMIUTSIPbl KOMHATHBIX PACTCHHIA;
repOapum pacTeHUN pa3HbIX

OTJIEJIOB; BIIA)KHBIE TIPETapaThl
KUBOTHBIX

(GyHKUMOHAIbHAS CUCTEMA, TOMEOCTA3.

[Tepeuuciare

CTPYKTYPHO(D YHKIIMOHATILHBIE YaCTH
OJTHOKJIETOYHBIX, KOJJOHUAIIbHBIX,
MHOTOKJIETOUYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHUS U )KU3HEACATESIIbHOCTH
OJIHOKJIETOYHBIX OPTraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHUBATh MEXKIY COOOI
OJIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHbIE I MHOTOTKAHEBBIE
OpraHU3MBI
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9.2

Txanu pacreHun

Tkanu pacreHuid. TUIIBI paCTUTEIBHBIX
TKaHel: 0Opa3oBaTeIbHasl, TOKPOBHAS,
MPOBOISIIIIAs, OCHOBHAS,
Mexanmdeckas. OcoOeHHOCTH
cTpoeHusi, GYHKIIUN U PACTIOJIOKEHUS
TKaHE! B OpraHax pacTeHUM.

JdemoHcTpanuu

Ta6n1/11151 U CXCMBI.

«Txanu pacrenunit», «Opraasl
LIBETKOBBIX pacTeHun», «KopHeBbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM TIIACTUHKIY.
O0opynoBaHme: KUBBIC IK3EMIUISIPBI
KOMHATHBIX PACTEHUI; CBETOBOM
MUKPOCKOI; MUKPOIIPENapaThl TKAaHEH.
JlaGopaTropHasi padorta

«/3yueHue TKaHEeW pacTEHUI»

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUIN: TKaHb, SIUJIEPMHUC, POOKA,
KOpKa, JIy0, IpeBeCrHa, JPEBECUHHbIE
BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
KaMEHUCTHIE KIJIETKH.

XapakTepu30BaTh TUIBI PACTUTEIIBHBIX
TKaHeW: oOpa3oBaTesbHasi, TOKPOBHAs,
MIPOBOISIIIIAS,, OCHOBHAS, MEXaHUUECKas;
MEePEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKITUN
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9.3

TkaHu )KUBOTHEIX U
yeJoBeKa

TkaHu )KUBOTHBIX U YedoBeKa. THUIIBI
’)KMBOTHBIX TKAHCH: dIIUTEIMAIbHAS,
COEJIMHUTENbHASI, MBILIICYHAs], HEPBHASL.
OcobenHocTtu cTpoeHusi, GyHKUUN U
pPACIIONOKEHUS TKAHEW B OpraHax
’KUBOTHBIX M Y€JIOBEKA.
JdemoHncTpanuu

Tabnuue!l ¥ cxeMbl: « TkaHu
JKUBOTHBIX», «CKeJIeT YeI0BeKay,
«IlumeBapuTenbHas cucTeMa,

PackpsiBaTh conepkaHue TEPMUHOB U
TIOHSTHN: DIIUTEIINM, CEKPET, MBIIIICUYHbIC
BOJIOKHA, HEUPOH, HEUPOTJIIUSL.
XapaKkTepu30oBaTh TKAHU )KUBOTHBIX U
YeJI0BEKa: dIUTEIUaIbHAas,
COCJIMHUTEIIbHAS, MBIIIIEYHAs, HEPBHAS;
MEePEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJIHSIEMbIE (DYHKITUU

«KpoBeHocHas cuctemay,
«/p1xaTenpHas cucremay, «HepBHas
cucreMay, «Koxay, «MpleyHas
CHUCTEMAY.

OOopynoBanue: CBETOBOM MHKPOCKOI;
MHKPOIIpENapaThl TKAHEH.
JlabopaTopHas padora

«/3yuenue TKaHeH )KUBOTHBIX»
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9.4

Opranbl. Cuctemsl
OpraHoB

Opransl. BereratuBHble
TE€HEpPaTUBHBIE OPTraHbl PACTEHUN.
Oprassl 1 CUCTEMBI OPraHOB
KUBOTHBIX U 4esloBeKa. OyHKIINH
OpPraHOB U CHUCTEM OpPIraHOB.
JdemoHcTpanuu

Tabauukl 1 cxembl: «OpraHsbl
LBETKOBBIX pacTeHui», «KopHeBsie
cuctembl», «CTpoeHue cTeds,
«CTpoeHuE TUCTOBOM TUIACTUHKU,
«CKeleT uenoBeKay,
«IInmeBapurtenbHas cucTeMa,
«KpoBeHocHas cuctemay,
«/lpIxaTenpHas cuctema,
«BoinenurenbHas cucteMmay, «HepBHas
CUCTEMa», « JHIOKPUHHASI CUCTEMAY.
O6opynoBaHme: KUBBIC IKIEMILISIPBI
KOMHATHBIX PacTeHHi; repbapun
PaCTEHHN pa3HBIX OTAEIOB; CKEJIEThI

PackpbIBaTh comepkaHie TEPMUHOB U
MOHSITUI: OpTaH, KOPEHb, TTOOET,
I[BETOK, TIJIOJI, CEMS, TIOJIOBBIC JKEJIC3hI,
TMIOJIOBBIC MPOTOKH, KOMYJIITHBHBIC
OpraHbl, CHCTEMbI OPTAHOB.
XapakTepu30BaTh BEreTaTUBHBIC U
TCHEPATUBHBIC OpTaHbl PACTCHUIA,
COMATHYECKHE U PETYISATOPHBIC OPTaHbI
’KUBOTHBIX; TICPEUNCIIATH 0COOCHHOCTH
WX CTPOCHHMS M BBITTOTHSIEMbIC (DYHKITUH.
YcTaHaBIUBaTh B3aUMOCBS3H MEXKTY
CTPOCHHEM OPTaHOB U X (QYHKIUSIMHU.
Pasznuyatek BUIBI TKaHEH, OPTaHbI U
CHCTEMBI OPTaHOB, B TOM UHCIIC
YeJI0BeKa, Ha MUKpOTIpenaparax,
BJIQKHBIX TIperaparax, repoapusax u
MuKpodoTorpadusax, Tadaumnax,
MOJICIISIX U MYJISDKax
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MO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX KUBOTHBIX; BIIAXKHbIE
npenaparhl )KUBOTHBIX, CKEJIET
YeJIoBeKa.

JlaGopaTropHasi padora

«3ydyeHne opraHoB IBETKOBOTO
pacTeHus»
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9.5

Omnopa tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHnii. CKeJeTbl OTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KMBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUN CKEJIET.

CTpOCHI/IG 1 THUIIBI COCAMHCHU A KOCTEH.

JdemoHncTpanuu

Tabauiel u cxeMbl: «CTpoeHHe
cTebis», «CTpoeHue JIMCTOBOM
IUTACTUHKN Y, «CKENeT YyeIoBeKay.
OO0opynoBaHue: CKEJIETHI
MTO3BOHOYHBIX; BJIQXKHBIC TIPerapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJUTIOCKOB; KOJIJIEKIIUH
HACEKOMBIX, UTJIOKOKHUX

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: ONOPHBIE CUCTEMBI, 000JIOUKH
KJIETKU, (PUOPHILIBI, KapKac, HapyKHbIN
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUAN CKEJIET, BHYTPEHHUMN
CKEJIET, KOCTU (IJIMHHBIE, KOPOTKHUE,
IIJIOCKHE), COSAUHCHUS KOCTEH,
HETO/IBU)KHBIE (IIIBBI),
TIOJTYTIOJIBUKHBIC, TTOIBUYKHBIC
(cycTaBbl), OTACIBI CKEJIeTa
MMO3BOHOYHBIX JKUBOTHBIX: UepeTl,
0CeBOM cKelleT (M03BOHOYHUK, TPyIHAs
KJIETKa, XOp/a), Mosica KOHEYHOCTEH,
CcBOOOIHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIM U BHYTPEHHUIN
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U THUIIbI
COEIMHEHNS KOCTEH.

VYcTanaBiauBaTh B3aUMOCBSI3H MEXITY
CTPOEHHUEM OIOPHBIX CUCTEM U UX
GyHKIIUSAMH B OpTaHU3ME.

CpaBHUMBATh CTPOEHUE OMOPHBIX CUCTEM
pPacTEeHUM U )KUBOTHBIX
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9.6

JIBr>KEHME
OPraHU3MOB

JIBr>KeHue opraHu3MoB. JIBrkeHue
OJIHOKJIETOYHBIX OPTaHU3MOB:

aMEOOUAHOE, )KTYTUKOBOE, PECHUUYHOE.

I[BI/I)KGHI/IG MHOTI'OKJICTOYHBIX
paCTeHI/II\/'IZ TPOIMMU3MbI U HACTUMH.
I[BI/I)KCHI/IG MHOT'OKJICTOYHBIX
ZKHUBOTHBIX U YCJIOBCKA: MBIIIICYHAA

cucreMa. Pednekc. CkeneTHbIC MBIIIIIBI

U ux padora.

JdemoHncTpanuu

Tabauiel u cxembl: «OTHOKIETOYHBIE
BoJiopociny, «lIpocreimuey,
«CTtpoeHue MbIIIbD», «MpleuHas
CUCTEMaY

PackpriBaTh coep:kaHnie TEPMUHOB U
MOHSITUN: JIB)KCHUE, JBUTATEIIbHBIC
OpraHesulbl, TBUKEHHUE MPOCTEUIIINX
(amE&6ouaHOE, KTYTUKOBOE,
PECHUYHOE), IBUKECHUE PACTCHUM
(TponM3MBbI, HACTUH), MBIIIICYHBIC

CHUCTCMBbI (COKpaTI/ITeJ'IBHBIe BOJIOKOHIIA,
KO)KHO-MYCKYHBHBIfI MCIIIOK, CKCJICTHAA

MYCKYJIaTypa), CKEJIETHAsI MBI

(MBIIIEYHOE BOJIOKHO, MUOGUOpHUILIIA),
BBICIIIME JIBUTATEIbHBIC IIEHTPHI, padoTa
MBIIII] (BUTATEIbHAs, COMAaTHIECKas ),

MBIIIIEYHOE YTOMIICHHE.
XapakTepru30BaTh BUIBI JBUKCHHUSI
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX
OpPTaHU3MOB.

OnuceIBaTh CKEJIETHBIC MBIIIIIBI U UX
pabory.

YcTaHaBIMBaTh B3aMMOCBSI3b MEXKY
CTPOCHHUEM OTIOPHBIX CUCTEM U
JIBUKECHUSIMUA OPTaHU3MOB

9.7

[Intanue oprann3MoB

[Intanue opranusmos. llornomenune
BO/JIbI, YTJIEKUCIIOTO rasa u
MHHEPAIBHBIX BENIECTB PACTEHUSIMU.
IIutaHue )KMBOTHBIX.

PackpsiBaTh coqiep:kaHie TEPMUHOB U
TOHATHN: TUTAHUE, MUIEBAPEHUE,

IMUIOCBAPUTCIIbHBIC BAKYOJIHU, KUIIICYHA

MOJIOCTh, MUIIIEBAPUTENIbHAS TPYOKa,
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BHyTpHIIOon0CTHOE ¥ BHYTPUKIETOYHOE
nuuieBapenue. [Iutanue mo3BOHOYHBIX
YKABOTHBIX. Otnensl
IULLEBAPUTEIBHOIO TPAKTA.
[InieBapuTebHbIE KETE3BI.
[InmeBapurenpHas cucrema 4eaoBeKa.
JdemoHncTpanuu

TabauIbl U CXeMBI:

«KI/IIHGTIHOHOJ'IOCTHBIC»,
«HI/IHIGBapI/ITeHBHaH CUCTCMaA», «Cxema

IIATAHUS PACTECHUNY.

Oo0opynoBanme: KUBBIC IKIEMIUISPBI
KOMHATHBIX PacTeHH; 000pyaOBaHHE
JUTSL IEMOHCTPAIMK IIOYBEHHOTO U
BO3/YIIHOTO MTUTAHUS PACTCHHI,
pacuierieHus Kpaxmania U OeJIKOB 0]
nericTBreM (hepMEHTOB

MUIIEBaPUTENIbHBIN TPAKT,
MUIIEBAPUTENIbHbBIE HKEJIE3bl,
MUIIEBAPUTEIIbHBIE COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIETOYHOE
NUIIeBapeHHeE.

Pa3nuuaTe Ha N300paxkeHusX (cxeMax,
TaOIMIIAX, MYJISKAX) OTAEIIbI
MUIIEBAPUTEILHOTO TPAKTA U
IUILEBAPUTENIBHYIO CUCTEMY YEJIOBEKa.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]TY
CTPOCHHUEM OpPTraHOB MUIIEBAPEHUS
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9.8

JIpIxanue opraHu3MoB

JIpixanue opranusMoB. JIpIxaHnue
pacteHuil. /[pIxaHue )KUBOTHBIX.
Huddy3us ra3oB yepe3 NOBEPXHOCTh
kieTku. KoxkHoe npIxaHue.
JlpixaTenbHast moBepXHOCTh. XKabepHoe
M JIETOYHOE  JbIxaHue. JIpixaHue
NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX JKUBOTHBIX.
JIpIxaTesbHasi CUCTEMA YETIOBEKA.

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSTUMN: IbIxaHue, TudPy3usi, KOKHOE
JIbIXaHHUE, OPTaHbl JIbIXaHUs,
JIBIXaTCIbHBIC IBHKCHUS, IbIXaTCIbHBIN
LEHTP, JIETOYHBIE O0BEMBI, KU3ZHEHHAS
€MKOCTb JIETKHUX.

XapakTepu30BaTh JAbIXaHUE PACTCHUI;
JIBIXaHWE€ KUBOTHBIX M YEJIOBEKA.
OmnuceIBaTh DBOJIOIIMOHHOE
YCJIO)KHEHHE CTPOCHHUS JIETKUX

MexaHu3M BEHTWISIITUN JETKUX Y TTHI]
U MJIEKOIIUTAIONTUX. Perynsmus
IbIXaHus. J{pIxaTelbHbIe 00BEMEI.

JdeMoHcTpanuu

Ta0auiel U cxeMbl: «/JIpIXxaTenpHas

CHUCTCMaA».

O6opyaoBaHue: 000pyI0BaHHE
JUTA IEMOHCTpPAIIMU OIBITOB 10
M3MEPEHUIO )KU3HEHHON EMKOCTH
JETKUX, MEXaHHU3Ma JIbIXaTeIbHBIX
JIBIDKEHUU

MIO3BOHOYHBIX KUBOTHBIX.
Pasznudate Ha M300pakeHUIX (CXeMax,
Tabmuax, MyJshKax) AbIXaTeIbHYIO
CHCTEMY YeJIOBeKa.

OnuceiBaTh MEXaHU3M BEHTUJISLIUN
JETKUX Y TITUI] U MJICKOTTHTAIOIIUX.
YcTaHaBIUBaTh B3aMMOCBS3U MEKITY
CTPOCHUEM OPTaHOB JIBIXaHUS M UX
GYHKIUAME B OpPTaHU3ME
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9.9

TpaHcnopT BEeIEeCTB Y
OpraHu3MoOB

TpaHcnopT BElECTB y OPraHu3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTECHUN.
TpaHcoOpT BEMIECTB Y )KUBOTHBIX.
KpoBeHnocHas cucrema u €€ opraHsl.
KpoBeHocHas cuctema nmo3BOHOYHBIX
YKUBOTHBIX U yesioBeka. Cepaiie,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
KpOBOOOpaIleHHs. DBOIIOIIMOHHbBIE
YCJIO’)KHEHHSI CTPOCHUSI KPOBEHOCHOMU
CHUCTEMBbI TO3BOHOYHBIX )KUBOTHBIX.

Pabora cepana u e€ perymsuus.

JdeMoHcTpanuu

Tabmauikt u cxembl: «OpraHsbl
LBETKOBBIX pacTeHui», «KopHeBsie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TUCTOBOM TUIACTUHKU,

PackpriBaTh conep:kaHne TEPMUHOB H
IIOHATUI: TPAHCIIOPT BELLECTB,
TPaHCIIOPT y PaCTeHUM, KPOBEHOCHAS
CHCTEeMa XUBOTHBIX, KPOBb, IJ1a3Ma,
(GhOpMEHHBIE AJIIEMEHTHI,
KpOBOOOpallleHue, Kpyru
KPOBOOOpAIICHHUs, CEPCYHBIN ITHKII,
muMmdoobparnieHue, mumda,
TUMQpaTHIECKHE COCY/IbI,
TUMQpaTHYECKUE y3IIbl, BHYTPESHHSIS
cpela OpraHu3Ma.

XapakTepu30oBaTh TPAHCIIOPT BEIIECTB
y pacTeHui U 6€CIIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

«KpOBeHOCHaH CHUCTCMaA»,
«KpOBeHOCHI)Ie CHCTCMBI ITO3BOHOYHBIX
KHUBOTHBIX»

Paznuuars Ha n300pakeHUX
(cxemax, TabiuIaX, MyJISHKAX)
KPOBEHOCHYIO U TUM(DATUUECKYIO
CUCTEMY YeJIOBEeKa. Y CTAHABIMBATh
B3aMMOCBSI3H MEXKIy CTPOCHHEM
OpPTraHOB KPOBOOOPAIIICHUS U UX
GYHKIUAME B OpTaHU3ME
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9.10

Brigenenue y
OpPraHU3MOB

Brinenenue y opranusmos. Beigenenue
y pacTeHuil. Bolienenue y sKUBOTHBIX.
CokparutenbHblie Bakyonu. Oprassl
BbIAENeHUSA. PUIbpTpanus, CEKpenus u
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHus. CBA3b
MIOJIOCTHU T€JIa C KPOBEHOCHOU U
BBIJEIUTEIBHON CUCTEMAMH.
BoigeneHnre y mo3BOHOYHBIX )KUBOTHBIX
u yenoseka. [louku. CtpoeHue u
(GyHKIIMOHUPOBaHKUE HEPPOHA.
OO6pa3oBaHue MOUYH Y YEJIOBEKA.

JdeMoHcTpanuu

Ta6J'II/I[II>I N CXCMBI. «BBII[CJII/ITGJIBHEUI
CHUCTCMaA»

PackpriBaTh conep:kaHne TEPMUHOB H
TIOHATHUH: BbIICTICHHUE, TYTTaIHs,
JMCTOTA/I, COKPATUTEIbHbBIE BaKYOJIH,
W3BUTHIC KaHAJBIIbI, 3BE3UATHIC
KJICTKH, BBIJCIUTEIbHBIE TPYOOUKH,
MaJIBIIUTHEBBI COCYBI, TIOYKH,
MOYETOYHUK, MOUYEBOU My3bIPb,
He(poH, Moya.

XapakTepru30BaTh MPOIIECC BBIACICHUS
y PaCTCHHI U )KUBOTHBIX.

Pa3znuuaTh Ha U300pakeHUsX (Cxemax,
Ta0IMIAX, MYJISKaX) BBIICITUTEIbHYIO
cucteMy  yenoBeka.  OmnuchIBaTh
MEXaHU3M

GyHKIIMOHUPOBaHUS HePPOHA; TIPOIIECC
oOpa3oBaHUs MOYH.

YcranaBnuBaTh B3aUMOCBSA3U

MEXJly CTPOEHHUEM OpPraHOB
BBIJICNICHUS U UX QYHKIIUSIMU B
OpraHu3mMe
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9.11

3ammra y Opranu3mMoB

3amuTa y OpraHm3MOB. 3ammura Y
OJHOKJIETOYHBIX OpraHu3moB. Cropsel
OaKTepuil U HUCTHI MPOCTEHIINX.
3anmra y MHOTOKJIETOUHBIX PACTCHUH.
Kytukyna. Cpencrsa nacCUBHOU U
XUMHUYECKOU 3aIUThl. DUTOHLIUBI.
3anmra y MHOTOKJIETOUHBIX
KUBOTHBIX. [TOKpOBBI 1 X
MPOU3BOAHBIE. 3al[MTa OpraHu3Ma OT
Oone3neil. UMMyHHas cuctema
yenoBeka. KiieTounbii u
T'YMOPQJIbHBIA UMMYHHUTET.
Bpoxnéunbiit u mpuoOpeTéHHBIN
crienupuIecKkuii UMMYHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOIO UIMMYHHUTETA
(IL. Opmux, ®.M. bepser, C.
Tonerana).

BocnanurenbHpie OTBETHI OPraHU3MOB.
Ponp BpOXIOEHHOIO MMMYHHTETA B
Pa3BUTHH CHCTEMHBIX 3a00JICBaHMIA.
JdemoHcTpanumn

Tabmuupe 1 cxembl: «Koxay,
«mmyHuTETY, «CTpOCHHUE CTEOIIS»,

«CTpoeHune TUCTOBOM TUIACTUHKW)

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATHN: KaIICyJa, YHI0CTIOpa, IUCTA,
KYTHKYJa, CPEICTBA TACCUBHOM
3alIUTHI, CPEACTBA XUMHUUYECKOU
3alUTHI, KOXKHBIE TTOKPOBBI,
MMMYHHUTET, UMMYHHAsl CUCTEMA,
QHTUT'CH, AaHTUTEJIO.

XapakTepu3oBaTh BHJbI 3aIIUTHl Y
OJHOKJIETOYHBIX M MHOI'OKJIETOYHBIX
OPraHW3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX TOKPOBOB

" UX IIPOU3BOIHBIX.

Pasznudate Ha M300pakeHUAX (CXeMax,
TabIUIaX, MyJISKax) OpTaHbl
UMMYHHOH CHCTEMBI YeJIOBEKA.

Y cTaHaBIMBATh B3aUMOCBSI3H MEKIY
CTPOCHHEM OPTaHOB 3aITUTHI U UX
(GYHKIUSMH B OpraHU3Me
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9.12

PaznpaxumocTs
U PEerysnus y
OpraHu3MoOB

PaznpaxxumocTs U perymsauus 'y
Opra"nusmos. Paznpaxxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Paznpaxumocts u
peryisius

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSITUI: Pa3IpaKUMOCTh, PETYJISIIHS,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKcuHBI), HEpBHAsI CUCTEMA,
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y pactenuil. PocToBbIE BelllECTBA U UX
3HA4YCHHUE.

Hepsnas cucrema u peduiekropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cucTtemMa U €€ OT/eIbl. DBOJTIOIMOHHOE
YCII0KHEHHUE CTPOCHUsI HEPBHOU
CHUCTEMBI y )KUBOTHBIX. OT/IEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediekc u pedekropHas
nyra. be3yCcloBHBIE U YCIIOBHBIE
pedIeKchl.

I'ymopanbpHas peryaanus u
SHIOKPUHHAs CUCTEMA KUBOTHBIX U
yesoBeka. JKenes3bl 3HIOKPUHHON
CHCTEMBI U UX TOPMOHBI. JlericTBHE
TOPMOHOB. B3auMOCBsI3b HEpBHOU U
SHIOKPUHHOU CUCTEM.
['mmoTtanamorunoduzapHas cucTeMa.
JdemoHcTpanumn

[optper: U. I1. [1aBnos.

Tabauiibl U cxembl: «CTpoeHne
ruapb», «CTpOCHUE TUTaHAPUI,
«BHYyTpeHHEEe CTPOECHUE JOXKAEBOIO
yepBs», «HepBHas cuctema pbiO»,
«HepBHas cucreMa JISITYIIKI,

pednexkTopHas peryisius, pediekc,
pedekTopHas ayra, nepeIHUuN MO3T,
IIPOMEKYTOYHBIN MO3T, CPEJHUNA MO3T,
MO3KE€YOK, IPOAOJIrOBATHI MO3T,
BEreTaTHBHAsl HEPBHAS CUCTEMA,
ryMopalibHas peryJssius, TOPMOHBI,
SH/IOKPUHHAs CUCTEMA,
rurnorajiamMorunoduszapHas cucrema.
XapakTepu3oBaTh pa3apakUMOCThb

y OJIHOKJIETOYHBIX OPTaHU3MOB U
pedICKTOPHYIO PETYISIUI0 Y
KUBOTHBIX.

Pa3nuuaTe Ha n300paXkeHUsX (cXxeMax,
Ta0JIMIIAX, MYJISKAX) HEPBHYIO CUCTEMY
U €€ OT/AEJbl; OTAENbI TOJIOBHOI'O MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh T'yMOPAJIbHYIO PETYISIIUIO Y
KUBOTHBIX.

Pa3znuuaTe Ha n300paXkeHUsAX (cXeMax,
Ta0IMIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKa.
HaspiBaTh ske1e3bl SHIOKPUHHON
CHCTEMBI YEJIOBEKA M BhIpaOaThIBaCMbIC
MMHU TOPMOHBL.
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«HepsHas cucrema
npecMbIKaromuxcsa», « Hepsuas

OnuceiBaTh 1€MCTBHE TOPMOHOB.
YcraHaBiIMBaTh B3aUMOCBS3U MEXKIY
CTPOEHUEM OPraHOB HEPBHOM U
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cucrtema nTuiy, «HepBHas cuctema
MJICKOTIUTaIONuX», «HepBHas cuctema
YeIIoBeKay, « JHIOKPUHHAS CUCTEMAY,
«Pedexcy.

OOopynoBanmue: MOJIEIM TOJOBHOTO
MO3ra pa3InyHbIX )KUBOTHBIX

SHJAOKPUHHOM CUCTEM U UX QYHKLUUSIMHU B

OpraHu3Me.
XapakTepu30BaTh dBOJTIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

Htoro

4acoB I10 TEME 17

10.

Tema «PASMHOXEHHWE U PASBBUTHUE OPI"TAHU3MOB»
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10.1

DopMBbI pa3MHOKECHUS
OpraHu3MoOB

DopMBI pa3MHOKEHUS OPTAHU3MOB:
oecnosioe (BKIJIrOYasi BET€TaTUBHOE) U
nosioBoe. Buasl OGecmnonoro
Pa3MHOXEHUS : TOYKOBAHUE,
CriopyJismus, pparMeHTaIns,
KJIOHHPOBAaHUE.

JdemoHcTpanuu

Ta6J'II/II_[BI 1 cXeMbl: «BereratuBHOe
Pa3MHOKCHHCH, «Tunel 0ecrnonoro
Pa3MHOKCHUA, «Pa3mHoxeHue

XJIaMHUJOMOHAaAbI», «Pa3mHOXeHue
OBIJICHBI», «Pa3zmHOXeHne TuapbD

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUI: Pa3MHOXKEHUE, ITIPOCTOE
JIeJICHUE, II0YKOBAHUE, CIOPYJIALINS,
BET€TATUBHOE PA3MHOKECHHUE,

dbparmeHTanusi, KJIOHUPOBaHUE, TAMETHI,
criepMaTo30u/1 (CriepMuil), SUIeKIeTKA,

3UroTa, KOHbOTranus;d.

[lepeuncnsaiT 0COOEHHOCTH OECIONIOro

Y TIOJIOBOT'O Pa3MHOKCHHUS
OpraHU3MOB. XapaKTePU30BaTh
CYIIHOCTb U (POPMBI OECITONOTr0
pPa3MHOKEHUST OPTaHU3MOB;
Ouoormueckoe 3Ha4eHne OECIoI0ro
pa3MHOKeHUs. Pa3nuuaTh ciopy Kak
CTICIIMATTN3UPOBAHHYIO KIICTKY,
npeIHa3HAYCHHYIO I OECTIOIoro
Pa3MHOXKEHUS, ¥ CTIOPBI OAKTepHUH.
OOBIICHATH MPEUMYIIIECTBA TTOJIOBOTO
Pa3MHOXKEHHS HaJl OECITOIBIM.

PackpbiBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEIIbCKOM XO35IUCTBE

97



10.2

IlomoBoe
pPa3MHOXKEHHUE.
Merios

[TomoBoe pasmuoxenue. [lomoBeie
KJIETKH, WiIu TaMeThl. Meiio3. Ctaguu
Mmeio3a. [loBegenne xpoMocoM B
Mmenose. KpoccuHrosep.
buonorudeckuii cMbICa Melio3a 1
IIOJIOBOTO Tporecca. Meno3 u ero
MECTO B YKM3HEHHOM IIMKJIC
OpPraHu3MOB.

JdemoHncTpanuu

Tabnuimel U cXeMbl: «Meno3y,

«XpOMOCOMBI))

PackpsiBaTh coep:kaHie TEPMUHOB U
MTOHSTHH: M€i103, OMBAJICHTHI,
KPOCCHUHTOBEP, UHTEPKUHE3,
HE3aBHUCHUMOE paclpe/iesieHue;
KPOCCHHTOBED.

Pa3nuuaTe Ha n300paXkeHusAX (cxemax,
Ta0IUIaX) U MUKpOIIpenapaTax 3pebie
MOJIOBBIC KJIETKU MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOXEHUS BBICIIINX
pacTeHU.

PackpriBaTh CyIHOCTh Mel03a,
XapaKTepU30BaTh €r0 OTICIbHbIE
CTaJIUH.

OnpenensiTb MECTO Meio3a B
’KU3HEHHBIX IHKJIAX PAa3TUYHBIX
OpPraHu3MOB.

OOBICHATH OMOJTOTUYECKUN CMBICIT
KPOCCHUHI'OBEPA, OIUCHIBATh €TI0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;
pasnuyaTh OTAEIbHBIE UX CTAIUU HA
MUKpOTIperapaTax 1 n300paxeHusIX
(cxemax, Tabaunax).

PackpbIiBaTh 3BOTIOLIMOHHOE 3HAYEHUE
MOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB
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10.3

I'ameTorenes.
O6pa3zoBanue u
Pa3BUTHE TTOJIOBBIX
KJIETOK

IIpenzapoasleBoe pa3BUTHE.
I'amerorenes y xuBoTHBIX. [10s10BBIE
xene3pl. OOpa3oBaHUE U Pa3BUTHE
IIOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHME MOJIOBBIX KIETOK.
Ormton0TBOpEHUE U SMOPUOHAIIBHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OILTIOIOTBOPEHMS . HAPYKHOE,
BHYyTpeHHee. [lapreHorenes.

JdemoHncTpanuu

Tabnuie! U cxeMbl: «I'ameTorenes»,
«CTpoeHuE AULECKICTKHA U

CIIEpMAaTO30U1a».

OO0opynoBanue: CBETOBOM MUKPOCKOIT;
MUKPOIpENapaThl AULEKIETOK U
CIIEpPMAaTO30U/I0B.

JlabopaTopHas padora «3yueHue

CTPOEHMSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernapaTax»

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTHN: TAMETOTE€HES3, CIIEPMATOIEHES,
OOI'CHE3, CCMCHHUKH, SUUYHUKH,
CIIEPMATOTrOHUH, CIIEPMATOLUTHI,
CIIEpMAaTHUbI, CIIEPMATO30U/IbI,
OOTOHHUH, OOLIUTHI, MOJIAPHBIE TEJIbIA,
SANLEKIIETKA, aKpocoMa.

[TepeuunciisaTh cTaguu raMeTOTeHEe3a Yy
YKMBOTHBIX.

OnuceIBaTh NPOIIECC TAMETOTeHE3a U
€ro MepHUOJIbl, CTPOCHHE IOJIOBBIX
KJIETOK.

Paznnuathk 0ocoOeHHOCTH
CIIEpMAaTOreHE3a U OOreHE3a.
OnuceIBaTh NPOIIECCH OCEMEHEHUS U
OIUUIOAOTBOPEHUS, Pa3HbIE BAPUAHTHI
MMapTEHOrEHE3a
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10.4

NuauBunyanbHoe
pa3BUTHE
OPTraHU3MOB —
OHTOT'€HE3

NunuBunyanbHOE pa3BUTHE
OpraHu3MoB (OHTOTEHE3).

OMOpHOJIOTHs — HAayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3
2/IABHBIX NPOOIEM IMOPUOTIOCUU.
Konyenyus mopgocenos u mooenu
mopgoeenesa. Ctanuu
AMOpHOreHe3a KUBOTHBIX (Ha
IpUMepe JIATYIIKHN).

PackpbiBaTh comepxkaHue TEPMUHOB U
TOHATHN: OIUIOJIOTBOPEHUE, 3UTOTA,
0JlacToMep, aKpOCOMHasI peaKIus,
MPOHYKIIEYC, MaPTEHOTEHE3,
aMOpHuorenes, ApodaeHue, 61acTya,
MopyJa, racTpyJia, Helpyia,
OpTaHOTeHEe3, PKTO/IepMa, ME30IepMa,
PHTOZIEpMA, IIeJIOM, HepBHAs TPyOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Jemepmunuposannoe u
HeoepMUHUPOBAHHOEe OpobIeHUe.
bnacmyna, munwvr 6nacmyan.
OcobeHHocTu apodieHus
MJIEKOITUTAIONINX. 3apPO/IBIIICBbIC
JIUCTKH (TacTpyJisiius). 3aKiagKa
OpraHOB M TKaHEH M3 3apOJIBIIICBBIX
JTUCTKOB. B3anMmHOe BMsIHHUE YacTei
Pa3BHUBAIOIIETOCS 3aPO/IbIIIIa
(oMOpHOHaNbHAS UHTYKIINSA).
3akazika TiaHa CTpOCHHUSI >KUBOTHOTO
KaK pe3yJbTaT UEPAPXUUECKUX
B3aUMOJIEMCTBUY I'eHOB. Biusnue Ha
AMOPHOHATIFHOE PAa3BUTHE PA3IUUHBIX
(bhaKkTOpOB OKpY>KAIOIIEH CPeIbI.
JdeMoHCTpanuu

[optper: X. [lInemaH.

Tabanis! U cxeMbl: «OCHOBHBIE CTaIUN

OHTOI'CHE3a».

Oo0opynoBanme: moaenb «llukn
pa3BUTHUSA JIATYILIKI

Xopja, KAllleuyHas Tpyoxa.
OnpenensiTe SMOPUOHATBHBIN EPUO]T
pa3BUTHUS OPTaHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH JPOOIICHUS
— o0pa3oBaHue OJTHOCIOWHOTO
3apojibliia — 01acTyIbl; 3aBUCUMOCTh
Xoja ApoOJIeHUsT OT KOJMYEeCcTBa
KEINITKA B AUIEKIIETKE; TACTPYJIISAIUIO U
opranorenes. OOBSICHITH dTarbl
nudpepeHInpOBKY TKAHEH,
0o0pa30BaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYJISALHUI0
AMOPUOHATIBHOTO Pa3BUTHUS;
JIETEPMUHALINIO U SMOPUOHAJIBHYIO
UHAYKINIO; TEHETUYECKUIH KOHTPOJIb
pa3BUTHS.

OO0CHOBBIBAaTh BPEIHOE BO3ICHCTBUE
TabAyHOTO JbIMAa U AJKOTOJISI Ha XOJ
AMOPUOHAIBHOTO U
MOCTAIMOPUOHAIBHOTO Pa3BUTHSI
OpraHu3Ma YelloBeKa
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10.5

Poct u pasButue
YKUBOTHBIX

PocTtn Pa3BUTHUC JKUBOTHLIX.

[HocTaomMOprOHaAIBHBIN IEPUOS.
[Ipsimoe 1 HenpsiMOe pa3BUTHE.

PazButue ¢ metamopdozom

PackpriBaTh conep:kaHne TEPMUHOB H
MOHSATHUN: OHTOTECHE3,
NOCTAIMOPHOHANIBHOE Pa3BUTHE,
MeTamMopdo3, THIMHKA, POCT, CTApEHHE,

y 6€CTI03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bruosornueckoe 3HaueHue
IPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B npupoje. Turbl
pocTa KMBOTHBIX. DAKTOPHI PETYIISIINH
pocTa )KMBOTHBIX U uenoBeka. Ctaauu
MOCTAMOPHOHANIBHOTO Pa3BUTHUSA Y
KUBOTHBIX U yenoBeka. [leprobl
OHTOreHe3a yesnoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKHUE TIPOIECCHI.

JdeMoHCTpanuu
Ta6mwmiel u cxeMbl: «IIpsmoe u

HEIpsMoe pa3Butue», «Pazsurue
MaMCKOro xyka», «Pazputue capanum»,
«Pa3BUTHE JIATYIIKN.

IIpakTuyeckas padora

«BbIABIEHHE  NPU3HAKOB  CXOJICTBA
3apOJIbIIIEH TO3BOHOYHBIX JKUBOTHBIX

CMEPTb.
XapakTepu30BaTh NOCTIMOPHUOHATIbHBIN
NEPUOJ pa3BUTHA OpPraHU3Ma M €ro
OCHOBHBIE ()OPMBI.

XapakTepu30BaTh NPSIMOE Pa3BUTHE U
€ro MEepUOBI.

N3narats comepxanue TeOpuid
CTapeHUsl OPraHU3MOB.

OOBICHATH OMOJIOTUYECKUI CMBICII
pa3BUTHA ¢ MeTaMOP(h030M
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10.6

PaszmHoxenue u
pa3sBUTHE PACTCHUN

PaszmHoxeHue u pazButue
pactenuil. 'ameroput u cnopodur.
Meio3 B )KU3HEHHOM LIUKJIE

pacTEeHUM.

O0bpazoBaHue crnop B npouecce Meio3sa.
I'amerorenes y PaCcTEHUMN.
OmnonoTBopeHue u pa3BuUTHE

pacTUTENbHBIX OPTaHU3MOB. JBOiiHOE
OTUIOJJOTBOPEHUE Yy  IBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE

PackpsiBaTh copepkaHue TEPMUHOB U
HNOHATHI: raMeTouT, CiopouT,
aHTEPUANH, APXETOHUH, 3aAPOCTOK,
MEracnopa, 3apObILIEBbIM MEIIOK,
CUHEPTHUbl, AaHTUIIO/Abl, MUKPOCTIOPA,
MBUIBLIEBOE 3€PHO, JBOMHOE
OIUIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOUii, Iepro/Ibl OHTOTeHE3a
LIBETKOBBIX PACTCHUM.
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CEMCHHU.

MexaHn3MBbl pETYIISIIUU OHTOTEHE3a Y
paCTEHUH U JKUBOTHBIX.
JdemoncTpanuu

IMoptper: C. I'. HaBamuH.
Tabauiiel U cxeMbl: «J[BoliHOE
OIUIOJOTBOPEHUE Y [IBETKOBBIX
pactenuii», «CTpoeHue ceMsiH
OJIHO/IOJIBHBIX U JIBY10JIbHBIX
pacteHuin», <« KU3HEHHBIN UK
MOPCKOU KamycCTbD», «KU3HEHHBIN
LIUKJI MXa», «KU3HEHHbBIN IIMKJI
MarOPOTHUKAY, « KU3HEHHBIN ITUKIT
COCHBI».

JlaGopaTopHasi padora
«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIIUX PACTCHUIN»

XapaKkTepu3oBaTh O0COOEHHOCTH
0€cI10JI0T0 U MOJIOBOI'O PA3MHOKEHUS
LBETKOBBIX PACTCHUM.

Boiaenars 0cOOEHHOCTH POTEKAHMS
raMeTOreHe3a y LBETKOBBIX
pacteHnid. OnKUCBIBAThH MPOLIECC
JIBOMHOT'O OILJIOAOTBOPEHHUS Y
IBETKOBBIX PACTEHUN U OOBACHSTDH
€ro MPEeUMYLIECTBA 10 CPABHEHUIO C
OIUIOIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Nroro yacos o teme 8
11 | Tema «I'eHeTHKa — HAYKa 0 HACJIEJACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucrtopus cranoBienus | 1 Hctopust CTaHOBIIEHUS U pA3BUTHSA PackpeiBaTh conepkaHue TEPMHUHOB U

Y Pa3BUTHS T€HETUKH
KakK HayKH

TEeHETHKHU KaK HayKu. PaGoThI
I'. Mengens, I'. ne @pusa, T.
Moprana. Posib 0T€4e€CTBEHHBIX
Y4YEHBIX B Pa3BUTHUM TC€HETHKHU.

PabGoTel

MMOHSTHUM: TEHEeTHUKA, T'CH.
JleMOHCTpUpPOBaTh 3HAHUS UCTOPUU
BO3HHMKHOBCHHS I'€HETHKHU.

XapakTepu3oBaTh OCHOBHBIE ATaIIbI
pPa3BUTHUS TEHETUKH KaK HayKU
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H.K. Konsmosa, H.I1. BaBuinosa,
A.H. benozepckoro, I'.J[. Kapnieuenxo,

IO.A. ®ununuenko, H.B.
TumodeeBaPecoBckoro.
JdemoHncTpanuu

[Toprpetsl: ['. MeHnens,

I'. e ®pus, T. Mopras,

H. K. Konsnos, H. . BaBuos,
A. H. benozepckuii,

I'. . Kaprieuenko,

0. A. ®unumyeHko,

H. B. Tumodeen-Pecorckmii
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11.2

OCHOBHBIE TOHATHUA U
CHUMBOJIbI T€HETUKH

OCHOBHBIC TEHETUYECKHUE MOHITUS U
CHUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUJICIIbHBIE TE€HBI, AJTbTCPHATUBHBIC
IIPU3HAKUA, JOMUHAHTHBIN U
PELECCUBHBIN MTPU3HAK, TOMO3UTOTA,
TETEePO3UTO0Ta, YUCTaS JIMHUSI, THOPUIBI,
reHoTurn, ¢peHoTur. OCHOBHBIE METOIbI
TE€HETUKH: THOPUJIOTOTHUECKUH,
LIMTOJIOTUYECCKHH,
MOJIEKYJIIPHOT€HETUYECKHU .

JdemoncTpanuu
TaOnuim!: «MeTtoabl TE€HETUKN,

«CxeMbl CKpCIINBAHU.

JlaGopaTopHasi padora
«/Ipo3odnita kak 00BEKT FreHEeTHUECKUX
HUCCIICJOBAaHUN)

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITHUM: HACJIEACTBEHHOCTb,
HacJjeI0BaHUE, U3MEHUYUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIEJIbHBIE TE€HBI
(asnmenu), aIbTEpHATUBHBIE TPU3HAKU,
TOMO3UI0Ta, T€TePO3UTOTA,
JIOMMUHAHTHBIN MPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasl TUHUS, THOPHUIBIL.
[Tonp30BaThCA TEHETUUECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOW ISt
3aIIMCHU CXEM CKPEIIMBAHUS

HToro gyacoB 1o Teme

12

Tema «3a1c0H0Mep HOCTH HACJECACTBCHHOCTHN»
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12.1

3aKOHOMEPHOCTH
HaCJIe10BAHUS
MPU3HAKOB.
Monorubpuanoe
CKpElIMBaHuE

MoHornbpuIHOE CKpEIIBaHHE.
ITepBeiit 3akoH MeHnaens — 3aKoH
eaMHO00pa3ust THOPUIOB MEPBOTO
nokosneHus. [IpaBuiio JOMUHUPOBAHUS.
Bropoit 3akon MeHnens — 3akoH
pacIIeIeHNs IPU3HAKOB.
[uTonornueckue OCHOBBI
MOHOTHOPUTHOTO CKPEIIUBAHUS.
['unores3a YUCTOTHI TaMeT.
JdemoHncTpanuu

Iloprper: I'. MeHnuens.

Tabmwmiel u cxeMbl: «IlepBbiii U BTOpOI

3akoHbl Menaenss». OdopyaoBanmue:
MOZENb JJI1 JEMOHCTPALlUH 3aKOHOB
eAMHOO00pa3us THOPUJIOB ITEPBOTO
MOKOJIEHUS U PaCUIEIUICHUS
MPU3HAKOB; CBETOBON MUKPOCKOII,
MUKpOIIpEInapar:

«/Ipo3odmmay.

IIpakTuyeckas padora «/3yuenue
pe3yJIbTaTOB MOHOTHOPHUTHOTO
CKpEILUBAaHUS y APO30(PHUIBI»

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITUN: MOHOTUOPHUIHOE
CKpEIIMBAaHHUE, YUCTOTA TAMET,
JIOMHUHUPOBAHUE, PACUICIUICHUE
MIPU3HAKOB.

OnuceiBath onbeITE I'. Meuaens mno
M3YUYECHUIO HACIIEIOBAHUS OJIHOW Maphbl
MIPU3HAKOB Y TOPOXa MMOCEBHOTO.
[TpuBOUTH (POPMYITUPOBKH TIEPBOTO
Y BTOPOTO 3aKOHOB ['. Menaens
(3akoHa eMHOOOpa3usi THOPUIOB
MEPBOTrO MOKOJICHUS, 3aKOH
pacllleTieHUs MPU3HAKOB) U
OOBSICHSTH UX IIUTOJIOTHYECKHUE
OCHOBBI.

CocTaBlATh CXeMbl MOHOTHOPHUIHOTO
CKpEIIMBAaHUS U pellIaTh TCHETUUECKUE
3aJ1a4d Ha MOHOTHOPHIHOE
CKpElIMBaHUE
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12.2

AHanuzupyromee
CKpEIIIMBAaHUE.
Henonnoe
JTOMUHUPOBAHUE

AHanu3upyroniee CKpelrBaHue.
IIpoMexyTOUHBIN XapaKTep
HaciienoBaHus. Paciueruienue
IIPU3HAKOB MPU HETIOJIHOM

PackpsiBaTh conepkaHue TEPMUHOB U
TOHATHN: aHATU3UPYIOLIEE
CKpEILLMBAaHUE, HEIIOJIHOE
JIOMUHHUPOBAHUE, KOJOMUHUPOBAHUE.

JOMHUHHUPOBAHHH.

JdemoHncTpanuu

Tabnuilbl ¥ cXeMbl: « AHAIU3UPYIOIIEE
ckpeniuBanue», «Hemomnnoe
JTOMUHHUPOBAHUE)

CocTaBisATh CXEMbI AHATTU3UPYIOLIETO
CKpEIIMBAHUS U PellaTh TeHETHUECKHE
3aJ]a4uM Ha aHAJIM3HUPYIOLEe
CKpEIIMBaHUE U HETIOJIHOE
JIOMUHUPOBAHUE
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12.3 | lurubpunnoe JuruOpuaHoe ckpeuuBanue. Tpetuid PackpsiBaTh copepkaHue TEPMUHOB U
CKPCIIUBAHUC 3aKOH MeHIeNs — 3aKOH HE3aBHCUMOI0 | NMOHATHI: IUTHOPUIHOE CKPEIINBAaHHME,
HacJIeI0BaHUs TPU3HAKOB. (GheHOTUIHYECKUH pauKall.
LIMTONOrNYECKHEe OCHOBBI OnuceiBaTh onbITH I'. MeHens no
TUTHOPUIHOTO CKPEIIMBAHMS. H3YICHHIO HACICTOBAHUA IBYX 114D
JleMOHCTpaLUH MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[TpuBOIUTH MYJIUPOBKY TPEThETr
[loprper: I'. MeHnuens. PUBOZUTE (JOPMYTHPOBKY TPETHETO
. 3akoHa ['. Menpens (3akoHa
Tabuuiiel u cxeMbl: « TpeTuit 3aKoH
HE3aBUCHUMOT0 HACJI€I0BaAHUS
Mennensy.
MPU3HAKOB) U OOBACHSTH €T0
OoOopynoBanue: wmoAenb I
LUTOJOTUYECKUE OCHOBBI.
JNEMOHCTpalun 3aKOHa . ,
[IpuMeHITh MaTEMATUYECKUM PaCcUET C
HE3aBUCHMOTO HACTICAOBaHHA MOMOIIBI0 (EHOTUITUYECKOTO paguKaa
TIPU3HAKOB, CBETOBOM MUKPOCKOIL, 1 METOJa IEPEMHOKEHUS BEPOATHOCTEM
MuKporpenapar «/lposoduiay. BAPUAHTOB PacIIENIeHNs IPH3HAKOB y
IIpakTHyeckas pabora MOTOMKOB 110 (D€HOTUITY U TEHOTHITY.
«HW3y4enne pe3yJIbTAaTOB CocCTaBIATh CXeMBbI TUTHOPUIHOTO
JIUTUOPUTHOTO CKPEeLIMBAHHUSE CKpEILIMBAaHUS U PelIaTh TEHETUYECKUE
Y Apo30QHIBI» 3a/layu Ha TUTUOPHUIHOE CKPEITMBAHUE
12.4 | Cuemnennoe CuenuieHHOE HaclieIOBaHKE MPU3HAKOB. | PackphIBaTh coepiKaHNEe TEPMUHOB U
HacleJI0BaHUEe Pa6orer T. Moprana. CremieHHOe | MOHATHIA: CIIEIICHHOE HacleJ0BaHUE,
MIPU3HAKOB. HACJIEJJOBaHNE F€HOB, HApPYIIICHUE HapyIIEHUS CLUEIUICHUS T€HOB,
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XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH

CUEIICHUSI MEXKIY T€HaAMH.
XpOMOCOMHas TEOpUs
HACJIEJICTBEHHOCTH.
JdemoncTpanuu

Iloprpet: T. Mopras.

Tabauiel u cxeMbl: «CleTUICHHOE

HaCJIeJJOBaHHE TPU3HAKOB y
JIPO30(UITBI.

Oo6opynoBanue: MOJEIb s
JEMOHCTPALIMU CUEIIJIEHHOTO
HACJIeI0BaHUs MMPU3HAKOB.

KPOCCUHIOBEp, peKOMOMHAIINSI T€HOB,
reHEeTUYECKHE KapThl, MOpPraHuja.

[TpuBoAUTH (POPMYIUPOBKH 3aKOHOB
Moprana (3akoHa CLIENIJIEHHOTO
HACJICJOBaHUs T€HOB U 3aKOHA
HapyUICHUs CUETUJICHUS MEX1y TeHAMM )
U OOBSACHATH UX IIUTOJIOTUYECKUE
OCHOBBI.

[IepeuncisaTb OCHOBHBIE TTOI0KEHUS
XpPOMOCOMHOM T€OPUHU
HACJIEICTBEHHOCTH.

Pemate reneruyeckue 3aJauun Ha
CIHOCINICHHOC HACJIICJOBAHHUC I'CHOB H
HapYIICHUC CHCINICHUA MCKIY I'CHAMU

12.5

I'eneTuka nmona

I'eneTuka mosia. XpoMOCOMHBINM
MEXaHU3M ONpeIeIICHUS T0JIa.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbIN U T€TEPOraMETHBIN
nos. I 'eneTnueckas CTpykrypa
IOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

JdemoHcTpanumn

Tabuuiel U cxembl: «I'eHeTHKa monay,
«Kapuotun yenosekay, «Kapuorun
npo30uiably, «KapruoTHI NTHITHI

PackpsiBaTh cofepkaHle TEPMUHOB U
MOHSTUI: AyTOCOMBI, TIOJIOBBIE
XpOMOCOMBI, TOMOTaMETHBIH 01,
reTEpOraMeTHBIN IOJI.

OOBSICHATH XPOMOCOMHBIN MEXaHU3M
ONpPEAEIIEHHUs TI0JIa Yy OPraHU3MOB.
[IpuBOAUTE IpUMEPHI HACIEAOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
CocTaBlITh CXEMbI CKPELIUBAHUS U
pelaTh FeHETUYECKNE 3a/1a4n Ha
HACJIeI0OBaHNE MPU3HAKOB, CUEILICHHBIX
C TIOJIOM.
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[TpuBOANTH MPUMEPHI TE€HETUIECKIX
3a0osieBaHUi U 1e(PEKTOB

y OPraHU3MOB, CBSA3aHHBIX C MOJOBBIMU
XpOMOCOMaMHU
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12.6

I'emoTun kak
[EeJIOCTHAsA CUCTEMA

I'eHoTHII KaK 11E€TI0CTHAS CUCTEMA.
[InelioTponuss — MHOKECTBEHHOE
NelcTBrUE reHa. MHOKECTBEHHBIN
aJUICIIA3M. B3aumopericreue
HEaJUIEJIbHBIX T€HOB.
KomnuiemeHnTapHOCTB. DnincTas.
[Tomumepus.

I'eneTnueckuit KOHTPOJIb Pa3BUTHUSA
pacTEHHUI, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3UOJTIOTUUECKHUX MTPOIIECCOB,
MOBE/ICHUS] 1 KOTHUTHUBHBIX (PYHKIIUH.
['emeTnueckue MeXaHU3MBI
cUMOUMOreHe3a, MeXaHu3Mbl
B3aMMOJIEMCTBUS «XO3IUH — ITapa3suT»
U «XO3SIMH — MUKPOOHOM.
['eneTnueckue acrekTbl KOHTPOJIS U
VU3MEHEHUS HACJIEACTBEHHOU
uH(GOpPMAIINH B TTOKOJICHUSAX KIETOK

Y OpPTraHU3MOB.

JdemoHcTpanumn

Tabmunel M cxeMbl: «MHOKECTBESHHBIN
aJuIean3mMy; «B3aumMoaencTeue reHoBy

PackpeiBaTh conepxanne TEPMUHOB U
TOHATUN: MHOXKECTBEHHOE JIEMCTBUE
reHa (Tuieiiorpornus),
KOMIUIEMEHTapHOCTb, 3MHUCTA3,
MOJIUMEPHS.

Onpenenste (HOPMBI  B3aUMOJCHCTBUS
aJUIeNIbHBIX U HEAJIJIEIbHBIX T€HOB.
[IpuBOAUTE NIPUMEPBI INIEHOTPOITHOTO
JICUCTBUS T'€HOB.

Peliath reHeTHUECKHE 3a1a4M  Ha
B3aUMOJICICTBUE  HEAJUICIbHBIX
I'€HOB

HToro yacoB 1o teme

10

13

Tema «3aKOHOMepHOCTI/I U3IMEHYINBOCTH»
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13.1 | I3MeHYHUBOCTh BzaumopnenicrBue renoruna M cpenbl | PackpbeiBaTh copepkaHue TEPMUHOB U
NpU3HAKOB. Buibl npu hopMupoBaHuu (peHoTumna. MOHSITHM : U3MEHYHUBOCTD,
W3MEHUYUBOCTH N3MeHUnBOCTH ITPU3HAKOB. HEHACJICJICTBEHHAsI U3MEHYUBOCTb,

KadecTBeHHBIC U KOJIUYCCTBECHHbBIC HACJICJICTBEHHAsI U3MEHYMBOCTb.
MPU3HAKHU. BUIbI N3MEHYMBOCTH: CpaBHHBaTB HCHACJICACTBCHHYTO
HEHACJIEICTBEHHAs U HACJICACTBECHHAasA. | U3MCHYHUBOCTD C HACJICCTBEHHOM.
JleMOHCTpALHH [TpuBOIUTH IPUMEPHI KAUECTBEHHBIX
Y KOJIMYECTBEHHBIX ITPU3HAKOB
Tabmuiel U cxembl: «Buab .
OPTraHU3MOB, MIPOSABJICHUN Y
U3MEHUYHUBOCTH. .
OPraHW3MOB HEHACJICJICTBEHHOU U
OO6opynoBaHue: XUBbIE U TepOapHbIe HACJICICTBEHHOM H3MEHIMBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTEHHM;
pucyHnku (potorpadun) )KUBOTHBIX C
pa3JIMYHBIMUA BUJAMU U3MEHUYUBOCTHU

13.2 | MoaudukanmonHas MoaudukanuoHHass ”3MEHYUBOCTb. PackpsiBaTh conepxaHue TEPMUHOB

N3MCHUYUBOCTH Ponb CpcIbl B (1)OpMI/IpOBaHI/II/I U IIOHSITUM: MO I[I/I(bI/IKaHI/IOHHaH, UJINn

MOAU(UKAITMOHHON N3MEHYHUBOCTH.
Hopwma peakuuu npusHaka.
BapuanuoHHbI psaa M BapualMoHHAas

kpuBas (B. Noranucen). CoiicTBa
MOIU(PUKAIUOHHON H3MEHYNBOCTH.
JdemoHcTpanumn

TadaUIBl U CXEMBIL:

«MoaundukarmoHHass H3MEHIUBOCTh.
O0opynoBaHue: )KUBBIE U TepOapHbBIC

dbenoTunuueckasi, ”3AMEHUYUBOCTD,
BapUaHTa, BAPUALIMOHHBIN psij,
BApHALMOHHAS KpUBasi, HOpMa
peakiuy Mpu3HaKa, MoIu(UKAIUH.
XapakTtepu3oBaTh CBOMCTBA
MOIU(PUKAIMOHHON N3MEHYUBOCTH.
[Toka3sIBaTh pOb YCIOBHUM BHEIIHEN
CpeIlbl B pa3BUTUU MOIU(PUKAITMOHHOM
VM3MEHUYHUBOCTU Y OPTaHU3MOB.
Ctpouts BapuallMOHHbBIE PAJIBI U
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AK3EMIUISIPbl KOMHATHBIX PACTEHUII;
pucyHku (poTorpadum) >KMBOTHBIX

C IpUMepaMHu
MOAU(DUKAITMOHHON
n3MeHUYnBOCTHU. JIabopaTopHasi
padora

«MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIUOHHON H3MEHYNBOCTH.
[locTpoeHne BapUalMOHHOIO psifia U
BAPUALIMOHHOW KPUBOW»

rpaduk  KpUBOM  HOPMBI  pEAKIUH

IIPU3HAKOB Y PA3JIMYHBIX OPTaHU3MOB
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13.3 | 'eHoTHIIMUECKas I'enoTunuueckas U3MEHYHUBOCTb. PackpeiBaTh conepxanne TEPMUHOB U
W3MEHUYHMBOCTD. CBolicTBa TCHOTUITMYECKOM MTOHATHI: KOMOMHATHBHAS
KomOunaTnBHas U3MEHUYMBOCTU. BUIbI FEHOTUIIMYECKOW | N3MEHUYNBOCTh, MyTAIIHOHHAS
U3MCHYHUBOCTD M3MEHYMBOCTH . KOMOMHATHUBHAS, W3MEHYUBOCTh, KOMOMHAIIUY, MYTallUH.

MyTallMOHHAs. XapakTepu3oBaTh CBOMCTBA
KomOunaTtuBHas N3MEHYHBOCTb. FeHOTHITMYECKON M3MEHUYHNBOCTH.
Melio3 1 MoJIOBOM IPOLIECC — OCHOBA OnuceiBaTh MEKWO3 U MTOJOBOM MPOLIECC
KOMOWHATUBHON U3MEHYUBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Poab koMOMHATHBHON U3MEHYHUBOCTH KOMOMHATUBHOW M3MEHYUBOCTH.
B CO3JaHMH TEHETUUECKOTO [Toka3bIBaTh HA KOHKPETHBIX TPUMEpPAX
Pa3sHOO6PasHs B IPEEax OQHOTO POJIb KOMOMHATUBHOM U3MEHUUBOCTH B
BHJIA. CO3JIaHUU TEHETHYECKOIO
JemoncTpaun pa3HOOOpa3us OPraHU3MOB B IIpeeIax
Tabnune! U cxeMbl: «KoMOMHATUBHAS OLHOTO BHAA.
W3MEHUYUBOCTLY, «Meno3, CpaBHMBATL I'€HOTHIIHECKYIO
U3MEHYUBOCTH ¢ MOJIU(PUKAITMOHHOM
«OnI010TBOPEHUE

13.4 | MyranuoHHas MyTannoHHast U3MEHYHUBOCTh. BHUIbI PackpsiBaTh coqiep:kaHre TEPMUHOB U
U3MEHUYMBOCTb. MYTAaIWii: TEHHBIE, XPOMOCOMHBIE, TOHATHUN: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CIIOHTaHHbBIE U nepecTpoiiku (abepparun),
MYTAllMOHHOTO WHAYLIUPOBAHHBIC MYTAIUU. S IEpHBIC | MOJUILIOW/INS, AHEYIUIOUIUS, MyTaHT,
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npouecca.
OIUreHeTuKa

1 OUTOIUIaSMATHYICCKUC MYyTalllH.
ComaTHuuecKue M MOJIOBBIC MYyTalnu.
HpI/I‘H/IHBI BO3HUKHOBCHMUA

MyTalnui. MyTareHsl U UX BIMSTHUE
Ha OpraHu3Mbl. 3aAKOHOMEPHOCTH
MYTalMOHHOTO Mpouecca. 3aKkoH
TOMOJIOTUYECKHUX PSIA0B

B HACJICJCTBEHHON N3MEHYUBOCTH
(H.W. BaBuiioB). BHesinepHas
WU3MEHYUBOCTD U
HACJIEACTBEHHOCTb. JnuceHemura u
INULEHOMUKA, POJb
SnuUeeHemu4ecKux paxkmopos 8
Hacn1e008aHUulU U USMEHYUBOCTNU
GeHomunuuecKux npu3HaKos y
OP2AHU3MOS.

JdeMoHcTpanuu

[optpetsl: I'. [le @pus, B. Moranuces,
H. 1. BaBunos.

Tadnuie! U cxeMbl: «I €eHETUYECKHUE

3a001eBaHUs YEIIOBEKaY, « BUIbI
MyTaLumn».

Ob0opynoBanue: )K1UBbIC U
repOapHbIe IK3EMILISIPbl KOMHATHBIX

MYyTarcHbl.
IIpuBoaUTH [IPUMEPBHI MyTaluH,
BCTPEYAIOIINXCA Y PA3HBIX OPTraHU3MOB.
Knaccuduumpoate  myTanuu 1o
Pa3HBIM OCHOBAHMSIM.

Pa3nuuaTe Ha n300paXkeHusX (cxemax,
Ta0IUIaX) TeHHbIC MYTallUH,
XPOMOCOMHBIE IEPECTPOUKHU Pa3HBIX
BUJIOB: JIEJICLUN, TYTUTMKALINH,
TPaHCJIOKAIlMM, UHBEPCUU; TEHOMHBIEC
MyTallHH.

CpaBHUBaTh MEXIy COOOW MyTallu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHON MU3MEHYUBOCTH.
Ha3zpiBaTh pUUUHBI MyTalUM,
BBISIBJISITh UCTOUHUKH
(baKTOPOBMYyTareHOB B OKPY>Karomien
cpezne (KOCBEHHO).

[TpuBouTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKHUX PAJIOB U
HAaCJIEICTBEHHOU M3MeHYNBOCTH H.

. BaBuioBa 1 000CHOBBIBATh €0
3HAYEHHUE ISl TPAKTUKH CEIBCKOTO
X0341CTBa
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pacTtenuii; pucyHku (ororpadun)
KUBOTHBIX C Pa3IMYHBIMHU BUAAMHU
U3MEHUYUBOCTH.
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IIpakTHyeckas padora
«MyTtanuu y 1po30(uiibl (Ha TOTOBBIX
MUKpOTpEnapaTax)»

Utoro

qacCoOB II0 TEMC

6

14

Tema «I'eHeTHKA YesI0BEKA»
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14.1

I'enetuka uesgoBeka.
MeToabl MEIUIIMHCKOHN
T'€HETUKU

Kapuorumn uenoseka. Mexaynaponnas
porpamMMa MCCIEAOBAHUS TEHOMA
yenoBeka. MeToibl U3y4eHHUs TEHETUKHU
YeJI0BEKa: N'€HEeaJOrMYeCKUM,
OJIM3HEIOBBIN, IIUTOTCHETUYECKHH,
MOMYJISIIMOHHO-CTATUCTUYECKU I,
MOJIEKYJISIPHO-TE€HE TUUECKHU.
CoBpeMeHHOE OnpeAeIeHUE TeHOTUA:
MOJTHOT€HOMHOE CEKBEHUPOBaHUE,
F€HOTUIIUPOBAHUE, B TOM UHUCIIE C
nomoiso I11[P-ananu3a.
HacinencrBennsle 3a00J1eBaHUS
yejgoBeKa. I eHHble U

XpPOMOCOMHBIE 00JIE3HU YeIOBEKA.
bone3nu c HaciaencTBeHHOU

MPEPaACIIONONKEHHOCTHIO. 3HAUCHUE
MEIUIIMHCKON T€HETUKU B
MPEIOTBPALLICHUH U JICUCHUHU
FeHETUYECKUX 3a00JIeBaHUil
yenoBeKka. MeaInKo-reHeTU4eCKoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KkiaeTku. [loHaTHE «TeHEeTHYEeCKOTrO

PackpeiBaTh conepxanne TEPMUHOB U
IIOHATUM: CEKBEHUPOBAHUE, KapTa
XpOMOCOMBI, POOAH/I, HACTIEICTBCHHbBIC
0oJie3Hn (MOHOTCHHBIC, TTOJTUTCHHBIC,
TE€HHbIEC, XPOMOCOMHBIE),
MEIMKOT€HETUYECKOE
KOHCYJIbTUPOBAHUE, JOPOJI0BAS
JIMArHOCTUKA, aMHUOLICHTE3.
[lepeyucnsate 0COOCHHOCTH U3YYCHUS
T€HETUKHU YEJIOBEKA U METO/IbI
MEIUIMHCKON T€HETUKH.
XapakTepu3zoBaTh METO/Ibl U3YUEHUSI
IF€HETUKHU YeJIOBEKa (reHeaornuecKuid,
OJIM3HEIOBBIN, IINTONCHETUYECKHI,
MOJICKYJIAPHO-TEHETUYECKHH,
MOMYJISILIMOHHO-CTATUCTUYECKU I ).
OnuceIBaTh 11€1M, 3a4a49U U
JIOCTUKEHUST MEXKTYHAPOTHOM
nporpamMMmsbl «I'€HOM YeaoBeKa.
Paznuuars Ha n300pakeHUAX (CXeMax,
Ta0IMIAX) KapThl XPOMOCOM
(renetrnyeckue, HU3NIECKUE,
CHKBEHCOBBIEC).
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rpy3a». DTUYECKUE aCTICKThI
UCCJIeIOBaHUl B 00J1acTh
peaaKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue GpakTopbl
MOBBILIEHHON YyBCTBUTEIBHOCTH
yesioBeKa K (U3HUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO
OKpyXxartolie cpenbl. ['eHeTnueckas
IPEeIPacoyioKEeHHOCTD YeJIOBeKa K
MATOJIOTUSM.

JdeMoHcTpanuu

Ta6mwmiel u cxeMbl: «Kapuotumn
YeJI0BEKa», «METOIbl U3yUYEHHUS

FeHETUKH YeJIoBeKay, «[ eHeTHuecKue
3200JIEBAHUS YEJIOBEKA).
IIpakTuyeckasi padora

«CocTaBiieHHE U aHAJIN3 POJIOCTOBHOM»

OnuceiBaTh METOABI COBPEMEHHOTO
ONpPEAEIICHUS] TEHOTUIIA OPraHu3Ma:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCJIE C
nomoiisro I11[P-ananu3a.
XapakTepu3oBaTh HACJIECACTBEHHBIE
3a00JIeBaHUSs YEJIOBEKA U
3a00JIEBaHUS C HACJIEJICTBEHHOM
MPEPACTIONOKEHHOCTHIO.
CpaBHUBATH I€HHEIE,
XpOMOCOMHBIE OO0JIE3HU YEJIOBEKA U
00JIe3HM C HACJIEICTBEHHOMN
MPEIPACTIONOKEHHOCTHIO.
YcraHaBIMBaTh B3aUMOCBA3b MEXKIY
HAacJIeICTBEHHBIMU 3a00JIEBAaHUSIMU
YyeJI0BeKa M UX F'€HETUYECKOM
ocHOBOM. OOOCHOBBLIBATH 3HAYEHHE
MEJIMKOI€HETUUECKOTr O
KOHCYJIbTUPOBAHUS B
MPEIOTBPAILICHUU U JICUCHUHN
HACJIEICTBEHHBIX 3a00JIEBaHUI
YyeJIoBeKa

Utoro

4acoB I10 TEME 3

15

Tema ((CC.]ICKIII’IH OpraHu3MoB»
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15.1

OCHOBHBIE TOHATHUA
CEJIEKIIUU

JloMecTukamus u CENeKIusl.
3apoKIeHUE CENCKIINU U
JIOMECTUKALMA. Y YEHUE
H.M. Basumnosa o LlenTpax

PackpriBaTh coiep:kaHre OCHOBHBIX
TTOHSATHM: CEIICKITUS, JOMECTUKAIINS,
MPUMUTHUBHAS CEJICKIHS,
KOMOMHATHBHAsI CEJICKIIUSI, COPT,

121



IPOUCXOKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHui. Poib
CEJICKLIMU B CO3JJaHUH COPTOB
pacTeHuil U opoA )KUBOTHBIX. CopT,
I0pOAa, IITaMM. 3aKOH
TOMOJIOTMYECKUX PSJAOB B

HaclieAcTBeHHON n3MeHunBoct H.W.

BasuiioBa, ero 3nadueHue s
CEJICKIIMOHHON PadoTHI.
JdemoHncTpanuun

[Toprpetsi: H. . BaBuios,

H. B. Muuypus, I'. /1. Kapneuenko,
I1. I1. JIykssinenko, b. JI.
ActaypoB. TabJIUIIbI U CXEMBL:

«LleHTpBI TPOUCXOKAECHHUS U
MHOT000pa3ust KyJIbTYPHBIX
pacteHui», «3aKoH
TOMOJIOTUYECKHUX PSIOB B
HACJICICTBEHHOW U3MEHYHUBOCTI.
JlabopaTopHas padora
«3yuyeHue copToB KyIbTypPHBIX
pacTeHui U NOopoJ JOMAIIHUX

ZKHUBOTHBIX»

10po/ia, ITAMM.
[lepednciasiTb OCHOBHBIE 3TAITBI
Pa3BHUTHS CENEKIUH KaK Mpolecca u

HAyKH.

XapaKkTepU30BaTh CONEPKAHUE YUEHUS
H. W. BasunoBa o llentpax
NPOUCXOXKJEHUST U MHOrooOpaszus

KYJbTYPHBIX PACTECHUH.

[Toka3eiBaTh LIeHTPHI MPOUCXOXKICHUS U
MHOT'000pa3usi KyJIbTyPHBIX PaCcTCHUHN U
LleHTpBI TOMECTUKAIINHU JOMAITHUX
KMBOTHBIX Ha KapTe€ MUPA, CBA3BIBATH
UX MECTOIIOJIOKEHHE C OUaramu
BO3HUKHOBEHUS JIPEBHEUIIINX
[UBWJIA3AINAHN.

CpaBHUBAThH COPT, MOPOAY, IITAMM C
BUJIAMU-POJUYAMH.

OO0O0CHOBBIBAThH 3HAYEHHUE 3aKOHA
TOMOJIOTUYECKHUX PSJIOB B
HaCJICJICTBCHHON N3MEHYMBOCTH

H. 1. BaBunoBa j1sl CeneKIIMOHHOM
paboTBhL.

OnuceIBaTh NEPCIEKTHUBBI
JIOMECTHKAIINHM U CO3JIaHHE HOBBIX
COPTOB KYJBbTYPHBIX PACTCHUH, TOPOJ
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTraHU3MOB

123



124



15.2

MeToabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCITOJIL30BaHUC
FeHETUUECKHUX

pecypcoB

MeTtonbl CeNneKIMOHHON PabOTHI.
HckyccTBeHHBIN OTOOP: MaccoBbIN

Y UHJUBUIYaJbHBIN. DTarbl
KOMOMWHAIIMOHHOM CEJICKIIHH.
HcnbiTanue npou3BOAUTENEH IO
noToMCTBY. OTOOp 10 TEHOTHUIY C
MOMOIIIBIO OIEHKHU (heHOTHUTIA
MOTOMCTBA U OTOOP IO TEHOTHUITY C
nomoiisio aHanu3a JJHK.
HckyccTBEeHHBIN MyTareHes3 Kak METO/I
CEJICKIIMOHHON PabOTHI.
PammuannoHHbIN 1 XUMWYECKUN
MyTareHe3 Kak ICTOYHUK MyTaluil y
KYJIbTYPHBIX ()OPM OpTraHU3MOB.
HMcnonp3oBaHuE TEHOMHOI'O
pPEIaKTUPOBAHUS U METOJIOB
pekomOuHaHTHBIX JJHK mis
MOJIy4YE€HUSI UCXOJIHOTO MaTepuaa Jjist
CEJICKIIHH.

[Tony4yeHue MoJuIIONn 10B.
BryTtpuBuagoBas ruOpuan3anms.
bim3kopoIcTBEHHOE

CKpeIlMBaHUE, UITH MHOPHIHHT.
HeponcrBenHoe ckpemuBanue,

i aytOopuauur. ['eteposuc u ero
npuurHbl. Vicnons3oBaHue

PackpsIBaTh copepkaHie TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBII 0TOOp,
IIPOU3BOJUTEIH, DKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIIUBAHUE, UIIN
MHOPUJIUHT, HEPOACTBEHHOE
CKpEIIMBaHUE, WK ayTOPUIUHT, YUCTas
JMHUS, TeTepo3uc (rudpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
HCKYCCTBEHHBIN MyTareHes,
(bakTopbIMyTareHsl, MOJUIIIIOUIBI,
oTnanéHHas THOpUAN3aLKs,
CEKBEHUpOBaHUE. XapaKTEPU30BATh
OCHOBHBIE METO/IbI CEJIEKIIMHU PACTECHUMN
Y KUBOTHBIX:

HCKYCCTBEHHBIN OTOOP U
TUOPUIU3AITHIO.

CpaBHUBATh MacCOBBIM MCKYCCTBEHHBIN
0TOOp C MHIUBUIYAbHBIM, TTOKA3bIBATh
UX 3HAYECHHE JUIS CEJIEKINN
KyJbTYPHBIX PACTEHUI U TOMAIIHUX
KUBOTHBIX.

[TprBOIUTH KOHKPETHBIE TPUMEPHI
OTJANEHHON TMOpUIN3ALINY B

cenekuuu. OnuceBaTh onbIT I, J1.
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reTepo3nca B CEJEKILIHH. Kaprnieuenko mo npeoioneHuo
Otpanénnas rubpuansanus. OecIuI0Iusi MEXBUJIOBBIX THOPHUIOB.
Hpeononenue Paznuuyate Ha M300pakeHUAX (cxemax,
TabJIMIIAaX) Y OTAEIbHBIX
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OecIu1o/Iusi MEXBUIOBBIX THOPHUIOB.
JlocTrKeHus CeIEKIIMU PaCTeHUH U
KUBOTHBIX. «3e1EHAsL PeBONIOYUAY.
CoxpaHeHue U U3yUYeHHE TeHETHYECKUX
PECYpCOB KYJIbTYPHBIX PACTCHUN U UX
JUKUX POAUYEH I CO3aHUsI HOBBIX
COpPTOB M THOPHUIOB
CEJIbCKOXO03AMCTBEHHBIX KYIBTYP.
U3yuenue, coxpanenue u ynpasienue
2eHeMmu4eCKUMU pecypcamu
CeNbCKOXO3AUCMBEHHbIX U
NPOMBICIIOBBIX HCUBOMHBIX 8 YEsX
VAVHULEHUSL CYWeCMBYIOUWUX U CO30AHUS
HOBbIX NOPOO, IUHUIL U KPOCCO8, 8 MOM
yucie ¢ npuMeHeHuem CoO8PeMeHHbIX
MeMo008 HAYUHBIX UCCIIe008AHULL,
nepeoosuix uoell u nepcneKmuHbLx
MEexXHON02U.

JdemoHcTpanumn

[Toptpetsi: H. WM. BaBuios,

N. B. Muuypun, I'. JI. Kapneuenko,
H. bopnoyr, /1. K. benses.
TaOuunel U cxeMbl: «MeToabl

ceneknumny, «OTnanéHHas

MPEICTABUTENIE KOHKPETHOTO COPTA
Y MIOPOJABI XO35IMCTBEHHO 1ICHHbIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapaKTepu3oBaTh pPOJIb CEJICKIUN B
o0ecreueHrH PO I0BOILCTBEHHOM
0€30MacHOCTH YeJIOBEUYECTRA.
[IpuBOANTH KOHKPETHBIE TPUMEPHI
JIOCTHXKEHUH CEJIEKIIUU KYJIbTYPHBIX
pacTeHui U IOMAIIHUX )KUBOTHBIX B
Poccun
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rubpuanzanus», «MyTaresesy.
JlaGoparopHuasi padora
«/3ydyeHne METOIOB CEJIEKIUH
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pacTeHuin»

IIpakTnyeckas padora «IIpuBnuBka
pacTEHUI.

IKeKypcust «OCHOBHBIE METO/IBI

Y JOCTH>KEHUS CEJIEKIIUU PACTEHU I

Y )KMBOTHBIX (Ha CEJIEKINOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOMUCIIBITATENbHBIN YYaCTOK, B
TEIUIMYHOE XO35IMCTBO,

B J1a00paTOPHUIO arpOyHUBEPCUTETA UITU
HAYYHOTO I[EHTPA)»

Hroro

4acoB 110 TEME 4

16

Tema «BHOTEXHOJOTHsI M CHHTETHYECKASI OHOJIOTHsD)
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16.1

buorexHomorus xKak
HAayKa U OTPacilb
MPOU3BOJICTBA

OOBEKTHI, HCMOJIb3YEMBIEC B
OMOTEXHOJIOTHH, — KIJICTOYHBIE U
TKaHEBBLIC KYJBTYPHI,
MHUKPOOPTaHU3MBbI, UX XapaKTEPUCTHUKA.
TpanuimonHas GMOTEXHOJIOTHS:
xJieboneueHue, noxyyeHue
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BUHOJIEeTTE. MUKPOOHOIOTHYECKUI
cunte3. OOBEKTHI
MUKPOOHOIOTHUECKUX TEXHOJIOTHM.
[TpousBoicTBO Oenika, aMUHOKHUCIIOT U
BUTAaMUHOB.

JdeMoHcTpanuu
Tabauiet u cxemsl: «Mcnons3oBanue

PackpeiBaTh conepxanre TEPMUHOB U
MIOHATHI: OMOTEXHOJIOT S,
TpaguIIMOHHAs OUOTEXHOJIOT U,
MHUKPOOHOJIOTUYECKUI CUHTE3,
MUKPOOHOIOTHYecKasi TEXHOJIOTHSI.
[lepeuncnsaTe HapaBICHUS
OMOTEXHOJIOTUM; 1Ie]IU U 3aJ1a4H,
CTOSIIIIME TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMble B OMOTEXHOIOTUH, —
KJICTOUHBIE U TKAHEBBIE KYIbTYPHI,
MHUKPOOPTAHU3MBI.

OnuceiBaTb OCHOBHBIE METOIbI
TPaAUIIMOHHON OMOTEXHOJIOTUH U
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MUKPOOPTaHU3MOB B
MIPOMBIIIIJIEHHOM MTPOU3BOJICTBEY.
JlaGoparopuasi pabora «3yueHue
00BEKTOB OMOTEXHOJIOTHI».
IIpakTHyeckas padora
«IlosmyyeHne MOJIOUHOKHUCIIBIX
MIPOJTYKTOBY.

IOkckypeusi  «buorexHonorus  —
BaKHEUIIIAsi MPOU3BOAUTEIbHAS CUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOEe
IIPOU3BOJICTBO)»

TOCTIKEHUST MEKPOOUOIOTHUECKON
TEXHOJIOTHH.

OO0O0CHOBEIBAThH 3HAUYEHHUE
OHMOTEXHOJIOTUH

JUTSL CEJILCKOXO3SIMCTBEHHOIO
MIPOU3BOICTBA
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16.2

OCHOBHEIC
HaIMpaBJICHUS
CHUHTETHUYCCKOHN
OHnoIornuu

Co3niaHne TeXHOJIOTUN U
UHCTPYMEHTOB LIEJICHANPABICHHOT O
U3MEHEHMS 1 KOHCTPYUPOBAHHUS
T€HOMOB C LIEJIBIO MOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTpeyarouuecs B
npupoie OMOCUHTETHYECKUE MYTH.
Krnerounas unxxenepusi. MeTo bl
KyJbTYPhI KJIIETOK U TKAHEW pacTeHU u
KUBOTHBIX. KprnoOaHKH.
Comaruyeckas ruOpun3aIus 1
COMAaTHUYECKHUI SMOpHOTeHe3.
Hcnonp3oBaHue ramionios B
CEJIEKIIMM PacTEeHUH.

Ilonyyenue MOHOKIOHANLHBIX AHMUMEI.

PackpeiBaTh comepxaHue TEPMUHOB U
MOHSTHI: KJICTOYHAS WHKCHEPHSI,
KJIETOYHAS] TEXHOJIOTUSI, METO/T
KyJbTYPBI KIICTOK U TKaHEH,
TOTHIIOTEHTHOCTb, TUTFOPUITOTCHTHOCTb,
CTBOJIOBBIC KJICTKH, MUKPOKJIOHAIBHOE
pa3MHOXCHHUE paCTEHUI, COMaTHUeCKas
rUOpUIN3aIINS, TATUION b, THOPHUIOMBI,
MOHOKJIOHAJIBHBIE U MTOJUKJIOHAJILHBIE
aHTHUTEJa, METOJT TPAHCIUIAHTALIUH sIJIEP,
KJIOHUPOBaHHE.

XapakTepu30BaTh OCHOBHBIC
HaIPaBJICHUS] CHHTCTHYECKOU
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOAUKAOHATILHBIX AHMUMEN 6
meouyune. VICKyCCTBEHHOE
OIUIONOTBOpEHUE. PEKOHCTPYKIIMS
SAUIIEKIETOK U KIIOHUPOBAaHUE
JKUBOTHBIX. MeTon
TpaHCIUIAHTALIUU AJIep KIETOK.
Texnonozuu 0300posnenus,
KYIbMUBUPOBAHUS U
MUKPOKIOHANILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

JdeMoHcTpanuu

Tabnuuesl 1 cxembl: «Kietounas
UHXXEHEPUS»

OnuceiBaTh HA KOHKPETHBIX ITPUMEpPax
METObI KIIETOUYHON NHKEHEPHUH.
[IpuBOAUTH MPUMEPHI UCITOIB30BAHUS
MOHOKJIOHAJIbHBIX U MOJUKJIOHAJIBHBIX
AHTUTEN B MEJULIUHE.

OHCHI/IBaTB 3HAYEHUE CUHTETHUUYCCKOMN
OuoJIoruu HJIs1 CEJIBCKOI'O XO3SMCTBA U
MCIHUIIMHBI
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16.3

XpoMOCOMHas U
TE€HHAsl NUHXKEHEPUS

XpOMOCOMHAasA U TEHHAas1 UHKEHEPHS.
HckyccTBEHHBIN CUHTES I'e€HA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennwvix
op2anuzmos. J10CTuxKeHus u
MEPCIEKTUBBI XPOMOCOMHOU U
T€HHOW MHXEHEPUH. JKOJIOTUUECKUE
Y ATUYECKUE MPOOIEMbI TeHHOM
MHXeHepuu. leMoHcTpanuu
Tabuuiiel u cxeMbl: «['eHHas
VH)KEHEPUS»

PackpsIBaTh copepkaHue TEPMUHOB U
MOHATUI: T€HHAs] UHKXEHEPUS,
PECTPUKIIMOHHBIE dHIOHYKJIEA3bl
(pecTpuKTa3bl), JIUIIKUE KOHIIBI,
IJ1a3MUbl, PECTPUKIIMS, JIUTUPOBAHUE,
TpaHcpopMalusi, CKpUHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOAU(PUIIUPOBAHHbBIE) OPTAHU3MBI.
OnuceIBaTh METO/IBI PENPOTYKTUBHOIO
Y TEPaneBTHUYECKOTO KIIOHUPOBAHMS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
TCHETUYECKON NHKEHEPUH.
XapaxkTepu3oBaTh JOCTUKEHHS T€HHOU
WHKEHEPUHU.

OueHHnBaTh FIKOJOTHUECKUE U STUUECKUE
po0IeMbl KIIOHUPOBAHUS M CO3/IaHMS
TPAHCTE€HHBIX OPraHU3MOB,
IIEPCIIEKTUBBI Pa3BUTHSI XPOMOCOMHOM
Y TEHHOW UHXEHEPUHU
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16.4

MeauuHckue
OMOTEXHOJIOTHH

MeauuuHcKue OMOTEXHOJIOT UH.
Ilocmeenomuas yugposas meouyuna.
1] P-ouacnocmuxa. Memabonomnwiii
AHANU3, 2EHOYEHMPUYECKUL AHAU3
npomeoma uenogexa O0jisk OYeHKuU
COCMOANUS €20 300POBbSL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-6uounsicenepus ona pazpabomru
@DYHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEXHON02UU, CO30AHUSL
KOMNJIeKCHbIX MKAHel couemaHuem
MexXHONI02Ul MPEXMEPHO20
ouonpunmunea u ckaggonounea 0
peuterust 3a0ay
NepCOHANUSUPOBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHLIX BAKYUH C YElbIO
obecneyeHusr KOMOUHUPOBAHHOU
s3auwumol om 6030youmeneii OPBU,
YCMaHos1eHue MOJIeKYIAPHbIX
MEXAHUIMO8 PYHKYUOHUPOBAHUSL

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUI: MEIUIIMHCKAs
OMOTEXHOJIOTHS, METa0OJIOMHBIMN
aHaJIN3, TCHOLIEHTPUYECKUIN aHAJIN3,
[IEPCOHAIIM3UPOBAHHAS MEIULINHA,
pereHepaTuBHasi MEIULMHA.
XapakTepu3oBaTb METOIbI
MeTab0JIOMHOTO ¥ T€HOIIEHTPUUYECKOTO
aHaJIN3a; UCII0JIb30BAHNUE CTBOJIOBBIX
kiieTok; [II[P-nnarsocTuky; TapreTHyro
TEpaIuio paka

PHK-cooepoicawux 8UPYCO8,
8bI3bIBAIOUWUX 0c000 onacHole
3a001e6aHUsL YeN08EKA U HCUBOMHBIX

HToro yacoB 1o teme
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PesepBHOE BpeMs

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KVIACC

HaumenoBanue
Ne KommuecTBo OCHOBHBIE BUJIbI I€ATEIHHOCTH
pas3zenoB U TeM [IporpammHOe copepkaHue
n/m 4acoB oOy4Jaromuxcs
y4eOHOTr0 IpeIMeTa
1 | Tema «3apo:xkaenue U pa3BUTHE IBOJIONMOHHBIX MPeICTABIEHUNH B OMOJI0TUN,,
1.1 | DBomrOIIMOHHAS 1 OounrorionHas Teopust U. Jlapsuna. PackpsiBaTh conep:kaHne TEPMUHOB H

teopus Y. [lapsuna

[IpeanoceIKu BO3BHUKHOBEHHUS
napBuHu3Ma. JKU3Hb U HayyHas
nestesbHOCTh Y. JlapBHHAa.

JdemoHncTpanuun

IMoptpetsl: Apuctotens, K. Jlunnei, XK.
b. Jlamapk, 3. K. Cent-Unep,

K. KroBee, Y. /lapBuH.

Tabauiel v cxembl: «CucTemMa KUBOU

npuposl (1o K. JIunuero)y,
«JlecTHHIIA KUBBIX CyLIECTB (MO
Jlamapky)», «MexaHuzm
dbopMupOBaHUS MPUCIIOCOOTICHUIN Y
pacTeHUil 1 )KUBOTHBIX (110
Jlamapky)», «KapTta-cxema Mapuipyra
nyremectsusa Y. /lapsunay,

«Haxonku Y. JlapBuHa»

MOHSITUIN: KPEallMOHU3M, BU]I,
CHUCTEMAaTHhKa, OMHApHAs HOMECHKJIATYpa,
HMCKYCCTBEHHAs CUCTEMA
KJ1acCu(pUKAIUU OPTaHU3MOB,
HUCTOPUYECCKUM METO/I, TAPBUHU3M.
XapaKTepu30BaTh B3TJIsAIbI
ApuctoTens, Dmnenokia, Jlykpenus
Kapa, [Ix. Pes Ha pa3BuTue *KHUBOU
MIPUPOJIBI.

OuenuBath BkiIag K. JIunues B
pa3BUTHE OUOJIOTHHU.

CpaBHUMBaTH B3IJISbI HA BUJ U
spomoonuio K. Jlunnes, JK. b. Jlamapka
u Y. JlapBuna.

Kputnuecku orieHUBaThH
KpPEalMOHUCTCKHUE B3TJISJbI HA )KUBYIO
MIPUPOAY.

[lepeyucnsaTe KyJIbTYypHO-UCTOPUUECKHUE
U €CTECTBEHHO-HAyUYHbIE MPEOCHUIKU
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MOSIBJICHUSI BOJIFOLIMOHHON TEOPUHU
Y. lapsuHa.

OnuceBaTh POk UCTOPUYECKOTO
METOZa.

M3narats CyIHOCTB 3BOJIOLMOHHON
teopun Y. JlapsuHa.

Ha3zbiBath ocHOBHBIE (pakThl OMorpadun
Y. JlapBuHa ¥ 3TaIbl CO34aHUS UM
DBOJIFOLIMOHHOW TEOPUU
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1.2

JIBroKyLiue CUJIbl
BOJIIOIIMM BUJIOB IIO
Y. lapsuny

JIBMOKyIIME CUIIBI HBOJIIOLUH BUIOB I10
Y. JlapBuny (BbICOKasi UHTEHCUBHOCTb
Pa3sMHOXKEHUS OPraHU3MOB,
HACJICICTBEHHAs! U3MEHYUBOCTb,
o6oprba

3a CyILLECTBOBAHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOD).
JdemoHncTpanuu

Iloptper: Y. [lapBuH.

Tabauiiel u cxembl: «DopmMbl GOPHOBI
3a cyuiecTBoBaHue», «Ilopoab
ronybeit», «MHorooopaszue
KYJIbTYPHBIX ()OpPM KaIlyCThI»,
«ITopoas! JOMaITHUX )KUBOTHBIX»,

«Cxema 00pa3oBaHUsi HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHUS IBIXKYIINX CHJI
HBOJIFOLIMI

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSITHUI: HACJIEACTBEHHOCTb,
W3MEHYUBOCTh, UCKYCCTBEHHBINA OTOOP,
6opb0a 3a CcyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

N3narath CyniHOCTh YUCHUS

Y. /lapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh JBUXKYIIAE  CHIIBI
HBOJIIOITMH BUIOB 1O JlapBUHY.
[TprMeHATh 3HAHUS O JBUKYIIUX
CHJIaX 3BOJIIOIIMH BUIOB 10 JlapBUHY
TUTsE OOBSICHEHUSI MHOTOOOpa3Hsi BHJIOB,
TIOPO/T JOMAITHHUX KUBOTHBIX 1 COPTOB
KYJIbTYPHBIX PacTeHUH
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1.3 | ®opmupoBanue 1 Odopmienue cCUHTETUYECKON PackpeiBaTh cogepkaHue TEPMUHOB
CHHTETHYECKOU teopuu 3Bororuu (CTI). Y TIOHSITUMN: TapBUHU3M, MYyTaIlUH,
TCOPHH SBOJIIOLINHA HelitpasnbHast TeOpHs DBOJIIOLUH. MyTalMOHHBIN npouecc. OObICHATD

CoBpeMeHHas 3BOJIIOIMOHHAS NPpUYUHBI KpU3HCa NapBUHU3MA.
Ouosorusi. 3HaueHue OO60CHOBBIBaTh 3aKOHOMEPHOCTD
ABOJIFOIIMOHHON TEOPUHU B TpaHnc(opmaluu 1apBUHU3MA B
dbopMHUpoOBaHUU CUHTETHYECKYIO TEOPHUIO IBOJIIOIIUU
€CTECTBEHHOHAYYHOU KAPTHHBI (CTD).
MHpA. N3narate ocHOBHbIE non0keHus CTO.
JdeMoHcTpanuu OuenuBath Bkiang I'. Jle @pusa,
[HopTpetsl: C. C. YerBepukon, . C. C. YerBepukosa,
. Imaneraysen, Jx. XoaaenH, N. W. llImansraysena, /. K. bensesa
1. K. Bensie. B (popmupoBanune CTD. OneHnuBaTh
Tabmuibt 1 cxeMbl: «OCHOBHBIE SHAuCHHC Cl:‘? B (popmupoBanmn )
T10JI0’KEHHUS] CHHTETHUECKON TEOpUH COBPCMCHHOU CCTCCTBCHHO-HAYHHOU
SBOJIIOLIAHY KapTUHBI MHUpa

Nroro yacos o teme 4

Tema «MUKPOIBOJIIOLMS U €€ pe3yJIbTaTbD)
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2.1

OTarnsl
ABOJIIOLIMOHHOT'O
nporecca:
MUKPOIBOJIIOLHUS U
MaKpO3BOIOLHS.
[Momynsums —
3JIEMEHTAapHAas
€IUHUIIA DBOJIIOLIUU

[Momynsiiust Kak dJieMeHTapHast
enuHuIa 3Boonun. CoBpeMeHHbIe
METOJIbI OIICHKH T€HETHYECKOTO
pazHoo0pa3ust U CTPYKTYPbI
nonyisuui. 3mMenenue renoponia
MOMYJIAIAN KaK 3JIEMEHTapHOE
HBOJIIOIIMOHHOE SIBICHUE. 3aKOH
TeHETUYECKOTO PAaBHOBECHSI

PackpsiBaTh copep:kaHie TEPMUHOB U
TOHATHN: MUKPO3BOJIOLIHUS,
MaKpOA3BOJIONMS, MyTalluH, TIOMYJISIIUS,
KOMOMHAIIMU T€HOB, TeHO(OHT,
AJIEMEHTAPHOE DBOJIFOIIMOHHOE SIBIICHHE.
XapakTepu30BaTh MUKPOIBOIIOIMIO KaK
ATaI MOSBJICHUS IPUCTIOCOOJICHUN U
BUJ1I000pa30BaHUS.

Jlx. Xapau, B. Baitn6epra.

JdemoHcTpanuu

Tabauiel u cxembl: «MyTanmoHHas
U3MEHYUBOCTBY, «llomynsaunonnas
CTPYKTypa BUAa», «Cxema nposBICHUS
3aKoHa Xapau—BaitHOepray.

JlaGopaTopHasi padora
«BbIsBIICHHE N3MEHUMBOCTH y 0COOCH
OJIHOTO BUJA»

XapakTepu30oBaTh MOMYJSIUIO0 KaK
AJIEMEHTAPHYIO €MHUILY SBOJIFOIIUH.
[TepeuunciisiTh NpU3HAKU UIEATBHON
MOMYJISIUU U OOBSCHATH YCIOBHS
BBINTOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHAT, UMEIOUIUECS 3HAHMS IS
OOBSICHEHUS TPUYMH H3MEHUYUBOCTH Y
oco0Oelil OTHOrO BUIA
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2.2

DneMeHTapHbIe
(baKkTOpBI BOJIIOIUU

DOnemeHTapHbIe (HaKTOPBI
(IBMOKYILAE CHIIBI) DBOJIIOLIUM.
MyTanuoHHBIN IpoLECC.
KomMOunHaTuBHas U3MEHYUBOCTD.
Hpeiid reHoB — cirydaiiHbie
HEHAIPaBJICHHbIE U3MEHEHUS YacTOT
alteneil B nomynsauusax. IpdexT
OCHOBATEJISI.

Dppexm 6ymuvliouHo20 20pablKA.
CHuoicenue 2enemuyeckoeo

PAsHo0Opazus; NPUYUHbBL U CIe0CMBUSL.

IIposenenue aghghexma opetigha 2ernos
8 OONLUIUX U MATBIX NONYIAYUSIX.
Murpanuyu. U30ms10us nOmyJsisiuin:
reorpadudeckas (MpOCTpaHCTBEHHA),
ouosorndeckas (pernpoayKTUBHAS).

JdeMoHCTpanuu

[optpetsl: C. C. YerBepukon, O.
Maiip.

PackpbiBaTh conepxaHiue TEPMUHOB U
IIOHATUM: MYTAllMOHHBIN IIpOLIECC,
KOMOMHATUBHAs U3MEHYUBOCTb,
NOMYJISIIUOHHBIE BOJIHBIL, Ipeil( IreHoB,
MUTpALMU, U30JIS1Us, Teorpaduyeckas
(mpocTpaHCTBeHHAs) U3OJIALIMS,
ounosnorunyeckas (penpoayKTUBHAs)
u3ossinust, 3¢ dext ocHoBates, 3h ekt
OYTBUIOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh dJIEMEHTapHbIC
bakTopsl (ABMKYIIUE CUIIBI) BOJIOIIHH.
OuenuBats Bkiajg C. C. YerBepukona,
0. Maiipa B pa3BUTHE 3BOJIOIMOHHOTO
YUEHUSI.

OOBIICHATH MPUYUHBI
HEHAIPAaBJICHHOTO AEHCTBHUS
AIIEMEHTAPHBIX SBOJIIOLIUOHHBIX
dakropos. [IpumeHsaTh UMerOIIHECS
3HAHUS
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Tabauibl v cxeMbl: «/[BHXKyIIHE CUITBI
ABOJIOLMMNY, «DKOJIOTUYECKAS
V30U TIONYJISIIUN CEBAHCKOM
dopenuy, «I'eorpaduueckas U30ISAIUSL
JUCTBEHHUIIbI CHOUPCKON U
JIMCTBEHHMUIIBI 1ayPCKON»,
«lTonynsaiMOHHBIE BOJIHBI YUCIEHHOCTH
XUIIHHUKOB U )KEPTB»

O JBIXKYIIUX CHJIAX JBOJIONUU TS
OOBSICHEHUS TPUYMH pazHooOpasus
reHoOH/1a MOMYJISALHUNA OJTHOTO BUIA

2.3

EcrecTBennbI
otOop —
HaIIPaBJIAIOIUN
(akTop PBOIIOIUU

EctecTBenHbIN 0TOOD —
HaIpaBJsONIui HaKkTop

sBOJIIOIMHA. DOPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIHH,
CTAOMIM3UPYIOIINH, pa3phIBAOIINN
(mm3pyntuBHBIi). [TooBoM 0TOOD.
Bo3HUKHOBEHNE U 3BOJIOLMS
COLIMAJTILHOTO MOBEICHUS

JKUBOTHBIX. /leMOHCTpauuu
Tabanim! 1 cxeMbl: «CxemMa IeHCTBUS
€CTECTBEHHOTO 0TOOpay, «Dopmbl
O0pBHOBI 3a CYIICCTBOBAHHEY,
«HpycTpraibHbIN MEJIaHU3M»,
«OKuBbIE NCKOTIAEMBIEY

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUIN: €CTECTBEHHBIN 0TOOD,
JBUKYIIANA 0TOOP, CTAOMIN3UPYIOIIHA
0TOOp, pa3phIBAIOLINNA OTOOP, MOJIOBOM
oT0op.

XapakTepu30oBaTh €CTECTBEHHbBIN 0TOOD
KaK JBIKYIIYIO U HAIIPABJISIONIYIO CHITY
ABOJTIOLIUH, €T0 ()OPMBI.

PaznnyaTh (GOpMBI €CTECTBEHHOTO
0TOOpa B MONYJISALHIX, TPUBOIHUTH
IPUMEPHI ICHCTBUS B MOIYJISIUAX
(dhopM eCcTEeCTBEHHOTO 0TOOpA.
OOBSICHATD TPEIMOCHUIKH JIJIS ACHCTBHUS
JBIDKYIIEH W CTAaOMIU3HpYIOMmEH hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHUBaTH POPMBI ECTECCTBEHHOTO
oTO0pa, J1eaTh BEIBOJIbI HA OCHOBE
CpaBHCHHUSI.
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IIpuMeHATh UMEIOLIUECS 3HAHUS O
€CTECTBEHHOM OTOOpe Jis
OOBSICHEHHUS MTPOLIECCOB,
IMPOUCXOIAIIMX B TOMYJISIITUAX
BUJIOB OPraHU3MOB
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2.4

[Iprcnioco61eHHOCTh
OpPTaHHU3MOB KaK
pe3ynbTar
MUKPOIBOTIOIIH

[Iprcnoco61eHHOCTh OPraHu3MOB

KaK pe3yJabTaT MHUKPOIBOJIOLINH.
Bo3HukHOBEeHUE PUCTIOCOOJIEHUI Y
OpraHu3MoB. ApoMop( 036l U
uanoanantanuu. [Ilpumepsl
TIPUCIIOCOOJIEHUH y OpPTraHU3MOB:
Mopdosiorudeckue, Gu3noIoTHIecKue,
OMOXUMUYECKUE, IOBEACHUECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH
OpPTraHHU3MOB.

JdemoHncTpanuun
TaOauipl U cXembl:

«ITokpoBUTEILCTBEHHAS! OKpPACKA
KUBOTHBIX», «[Ipenynpexaaronias
OKpacKa >KMBOTHBIX),
«DU3noIornYecKue aJIarTarmn,
«IIpucnocoOIeHHOCTh OPTAaHU3MOB H
€€ OTHOCUTEIBHOCThY.

Oo0opynoBanue: repbapuu pacTCHHUI;
KOJUIEKIIUM HACEKOMBIX; Uy4esa NTUILl U
3BEpEeU C IPUMEpPaAMU PA3JIMYHBIX
PHUCTIOCOOJICHUH.

PackpbIBaTh comepxaHue TepMHUHA
PUCTIOCOOJIEHHOCTh OPraHU3MOB
(amamrarust), apomopdos,
U0 AT TaITHs.

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
PUCTIOCOOJIEHUI OPraHU3MOB
(Mopdonoruueckue, PuU3NOIOTUUECKUE,
OMOXMMUYECKHUE, TTIOBEICHUECKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHUS
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBOIUTH TPUMEPBI ApOMOP(HO30B U
WIMOQJANTallui y PACTEHUN U
KUBOTHBIX.

OOBSCHATH pOJIb apOMOP(HO30B B
OCBOCHHUH OpraHU3MaMHU HOBBIX CpEJI
oOUTaHUS.

OOBICHATH POJIb UIMOAAANITAIINI B
MPUCTIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM YCJIOBUSAM CPEJIBI.
JIloka3bIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U TIPUBOUTH
MIPUMEPBI OTHOCUTEIBHOCTH
aJarTaIuim.
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JlabopaTopHas padora
«IIpucnoco0iaeHus: opraHu3MOB U UX

OTHOCHUTEJbHAs LEIeCO00Pa3HOCTDY.
JlaGoparopHuasi padora

«M3yuenue apomoph030B 1
UMoaanTauui y paCTeHUM U
KUBOTHBIX»

PackpbIBaTh 3HaUEHHUE JBUKYILIHUX CUII
HBOJIIOIMH B (POPMHUPOBAHUU
PUCTIOCOOICHUI
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2.5

Bupn, ero kxpurepuu u
CTpYKTYypa

Bun, ero kpurepuu u CTpykTypa.
JdemoHncTpanuu
Tabauiel u cxeMbl: «Kputepuu Buaa,

«Bupgpi-nBoiiHukn», «CTpyKTypa Buaa
B [IPUPOJIEY.

Oo0opynoBanue: repObapuu pacTeHHI;
KOJUIEKIIMM HACEKOMBIX; Yy4esa MTHULL
Y 3BEPEM pa3HbIX BUIOB.
JlaGoparopuasi pabora «CpaBHEeHHE
BUJIOB

110 MOP(OJIOTHYECKOMY KPUTEPHIO»

PackpriBaTh coiep:kaHie TEPMUHOB U
MOHSITUIN: BUJ, KpUTEPUU BHU]IA,
noiMMop(pu3M, BUABI-TBOMHUKH, apeal,
AKOJIOTUYECKAasl HUIIA, OIS,
BUJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
DHEMUKH, TTOABUIbI, SKOTUIIHI.
XapakTepu3oBaTh KPUTEPUU BUJIA
(Mopdonoruueckuii, reHeTUYECKHUH,
OMOXMMUYECKHUH, Teorpaduueckuii,
AKOJIOTUYCCKUM, OMOXUMHUYCCKUI).
OO0BICHATE HEOOXOIUMOCTE
WCIIOJIb30BaHUS BCEW COBOKYITHOCTH
KPUTEPHUEB JIJIS ONpeIeTICHUS BUIOBOM
MIPUHAIC)KHOCTH OpraHu3Ma.
[lepeyucnsaTh OCHOBHBIE
BHYTPHUBHJIOBBIC T'PYIITHPOBKHU.
OOBSCHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TMOJTUTUITHYECKUX BUIOB.
CpaBHUBaTH BUJBI 1O
MOP(]OTOTHIECKOMY KPUTEPHUIO
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2.6

BunooOpa3zoBanue kak
pe3ynabTaT
MUKPOIBOJTIOIIHH.
CBs3b
MUKPOIBOIIOIHH U
ATHUIEMHUOJIOTUN

Bunoo6pazoBanue kak pe3yiabTaT
MUKPO3BOJTIOMH. M3omsust —
KJII0UeBOM (hakTOp BUI00OpA30BaHMUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajutonatrpuueckoe (reorpaduyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (ITOJIUTIIIONTH3AITHS,
rubpuanzanus). JmurenprHoCcTh
ABOJTFOIMOHHBIX TIPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3usl.
PoJip 3BOMIONIMOHHOI OMOJIOTUN B
pa3paboTKe HayYHBIX METOJIOB
coxXpaHeHHs OMopa3zHooOpasus.
MuKpO3BOIIONHS U KOSBOJIFOLUS
Mapa3uTOB M UX XO35ECB.

Mexanu3mbl GOpMUPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHKAM U
croco0ObI OOPHOBI C HEM.

JdemoHcTpanumn

Tabauiibl u cxeMbl: «CocoObl
BUJ1I000pazoBaHusy, «I'eorpaduueckoe
BUJ1I000pa3oBaHuE TPEX BUIOB
JIAaHABIIIEHY, « DKOJIOTHYECKOE
BUJ1000pa30BaHUE BUJIOB CUHUILY,

PackpeiBaTh cojepikaHHe TEPMHHOB U
MOHATHI: BUI000pa30BaHKE, N30SI,
KODBOJTFOITHS.

XapakTepu3oBaTh

BHI000pa30BaHUe KaK pe3yabTaT
MUKpO3BOJTIOITNH. OOBICHITH POJIb
U30JISIIIUU B 00pa30BaHUU HOBBIX
BH/IOB.

XapakTepu30BaTh Pa3IuIHBIC CITOCOOBI
BH1000pa3oBaHus (aJutonaTpuIecKoe,
CUMIIaTPHYECKOE).

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00Pa30BaBIINXCS PA3TMUYHBIMU
criocobamu.

[IpuMeHsITh 3HaHUS CITIOCOOOB
BUJI000pa30BaHUS IS

OOBSICHEHUS MPUYNH

MHOT000pa3ust BUI0B. OOBICHITH
BO3HHMKHOBEHHUE YCTOMYMBOCTH
MaTOTCHOB K aHTHOMOTHKAM
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«ITonuruionael pacTeHu»,
«KamycTHOpeneuHbli THOPUI.
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OO6opynoBanue: repbapuu pacTeHUM
OJM3KUX BUJIOB, 00pa30BaBIIHXCS
pa3IMYHBIMU CIIOCOOaMu

Hroro yacos o teme 14
3 | Tema «Makpo3BoJIonMs U €€ pe3yJabTaThbD»
3.1 | MakposBodtonus. 1 MeTtoabl U3y4eHUsT MAKPOIBOJIKOLIUH. PackpeiBaTh conepxaHue TEPMUHOB U
[TaseonTONIOrNYECKME [TasleoHTOIOrNYECKHE METOBI ITOHATUI: MAKPOIBOJIIOLMUS
METO/Ibl U3yUECHUS U3y4eHUs dBoJIrOLUU. [lepexonnbie (punorenes), nepexoiubie GOPMBI,
9BOJIIOLNHN (opMBI U (PUITOTEHETUYECKUE PSJIbI (uoreHeTHYECKUE PsABL,

OpraHHU3MOB.
JdeMoHcTpanuu
TabauIbl ¥ CXEMBI:

«DUTOTEHETUYECKUM PSIJT JTOIIATI,
«ApXeonTepuKcy, «3Bepo3yonie
smepel», «Creronedansy,
«Punnopute», «CeMeHHBIC
MAnOPOTHUKU.

OOopynoBanue:  KOJIJICKIIUH,
repOapuu, MyJIsKH HCKOTIAaeMBbIX
OCTaTKOB OPTaHU3MOB

[TaJIEOHTOJIOT HS.
XapakTepu30BaTh MaKPOIBOJIIOIINIO KaK
HAJBUIOBYIO 3BOJIIOIMIO 00pa30BaHuUs
KPYIHBIX TAKCOHOMHYECKUX CTUHUII.
OOBsCHATH 3HAUCHHE

[TAJIEOHTOIOT MUECKUX UCCIIENOBAHUN
JUTS TIOJTy4deHUsT (DAKTOB SBOJIIOLIHH
OpPraHU3MOB.

[TpuBOIUTH MPUMEPHI OPraHU3MOB,
OTHOCSIIHMXCS K ITEPEXO0THBIM

dbopmaMm. HazeiBaTh rpymimsl
OpraHU3MOB, ISl KOTOPBIX
BOCCTaHOBJICHBI (DHJIOTCHETHYCCKHE
psabl. CpaBHHBATH ITPOIIECCHI

MAaKpO3BOJIIOOWHU 1 MUKPOSBOJJIOIKHN
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3.2

buoreorpadguueckue
METO/Ibl U3YUECHHUSI
HBOJIIOLIUU

buoreorpaguyeckue MeTo1bl U3yUEHUS
sBomonuu. CpaBHeHue (aopsl U
¢dbayHbl MAaTEPUKOB U OCTPOBOB.

PackpbIBaTh cosiepkaHiue TEPMUHOB U
NOHATHI: Ouoreorpadusi, YHAEMUKH,
PEJIHUKTHI.

Bunsl-sHneMukn u
pENUKTHI. JleMoHCTpauuu

Ta6J'II/IIIBI N CXCMBI!

Oo0opynoBanue: repOapuu;
KOJIJIEKIIUM HACEKOMBIX

buoreorpaduueckue odaactu 3emau. | O6G0CHOBBIBATH 3HAUEHUE

«buoreorpaduyeckne 30Hb 3eMin,
«Jlpeiid) KOHTUHEHTOBY, «PeuKTby. | SSMIH H OOBSICHATE MPUYMHBI HX

ounoreorpaduu A1 U3yYSHUS
IBOJIOLIMU OPTAHU3MOB.
[Tepeuuncare
ouoreorpaduyeckue obnactu

BBIJICJICHUS.
CpaBHuBath Quiopy u hayny
MaTEpUKOB U OCTPOBOB, PACTECHUS U
’KHBOTHBIX Pa3HBIX
ouoreorpadguyeckux ooIacTei.
[TpuBOANTH MPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUIOB-9HICMHKOB.
OOBSICHATH MPUYUHBI COXPAHECHUS
BUJIOB DHJIEMHUKOB U (GKHUBBIX
MCKOTIAEMBIX»
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3.3

OMOpHONIOTHYECKUE U
CPaBHUTEIIBHOMOP(OIOTHUECKHE
METOJIbI U3YYCHUS SBOTIOIIHH

OMOpPHOJIOTUYECKHE U
CPaBHUTEIBLHOMOP(OIOTUUECKHE
METOJIbI U3YYCHHUS IBOJIIOIHH.
['eHeTHYECKHE MEXaHU3MBbI HBOJTIOIINH
OHTOTEHE3a U TIOSBICHUS
HBOJTIOIIMOHHBIX HOBIIIECTB.
["'oMonornyHbpie U aHATIOTUYHEIC
oprassl. PyaumeHnTapHbie opranbl U
aTaBU3MBI.
MornekynsspHOTEHETHUECKHE,
OMOXMMHUYECKUE M MATEMaTUICCKHE
METO/IbI U3YYECHHUS IBOITIOLHH.
["omonoruynslie reHsl. COBpeMEeHHBIE
METO/IbI IOCTPOEHUS
(UIIOreHeTHYEeCKHUX 1ePEBHEB.

PackpbIBaTh conepxaHue TEPMUHOB
U TIOHSITHI: SMOpHoIIOTHS,
MOPGOJIOTHs, TOMOJIOTUYHBIEC U
aHAJIOTMYHbIE OPTraHbl, PYJAUMEHTHI,
aTaBU3Mbl, OMOXUMUYECKas
TOMOJIOTHSI.

XapakTepu3oBaTh
AMOPUOIOTHYECKUE, CPABHUTEIIBHO-
MOp(OJIOTUYECKUEe, MOJIEKYIISIPHO-
reHeThYecKre, OMOXUMHUYECKHE,
MaTEeMaTUYECKUE METO/Ibl U3YUCHUS
HBOMIOIHU. OOBICHITH 3HAYCHUE
AMOPUOJIOTUH, CPABHUTEIBHON
MOP(OJIOTHUH, MOJIEKYIISIPHOM
IeHETUKHU, OMOXUMUH,
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XpOMOCOMHBIE MyTallM! ¥ SBOJIOIUS
T€HOMOB.

JdemoncTpanuu

IMoptpetsl: K. M. bap,
A. O. Koanesckuii, ®. Mrosep,

9. I'ekkens.

Tabanub! U cxeMbl: «HauanbHbIe
CTaJuu YMOPUOHAIBHOTO PA3BUTHS
IMO3BOHOYHBIX JKUBOTHBIX,
«['oMoJIOrMuHbBIC ¥ aHAJTOTUYHBIC
opra"bl», «PyITuMEeHTb», « ATaBU3MBI»,
«XpOMOCOMHBIE HA0OPHI YETOBEKA U
IIMMIIaH3E».

Oo6opynoBanme: KOJIJICKIINH,
repOapuu, MyJIsiKH TOMOJIOTHUHBIX,
AQHAJOTUYHBIX, PYIUMEHTAPHBIX
OpraHoOB U aTaBU3MOB

OnonH(OpPMATUKH 7151 U3YYEHHUS
HBOJIIOIIUU OPTaHU3MOB.

Onenusats Bknax A. O. Kosanesckoro
B Pa3BUTHE PBOJIOLUOHHOTO YYEHHUSI.
OnuceiBaTh T€HETUYECKUE MEXAHU3MbI
HBOJIIOIIMU OHTOI'€HE3a U MOSIBICHUS
HBOJIIOI[MOHHBIX HOBILIECTB.
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYJIMMEHTApPHBIX OPraHOB Yy
Pa3IUYHBIX OPTaHU3MOB U OOBSICHATD
MPUYMHBI UX MTOSBJICHUS.

[IpuBOAUTH MpPUMEPHI TOMOJOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHHMBATh CTPOEHUE OPTraHOB

y OpraHu3MOB pa3HbIX
CUCTEMATHYECKUX TPYIIIL.

[IpuBOIUTH MPUMEPHI OMOXUMHUYECKON
Y TEHHOW TOMOJIOTUU.

OnenuBath 3HaUCHUE OMOMH(POPMATUKHU
JUTS U3YYE€HUS 3aKOHOMEPHOCTEN
HBOJTIOLIMU
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3.4 | O6uume 2 O6mme 3akoHOMepHOCTH (mpaBumia)| PackpbiBaTh conepkaHUEe TEPMUHOB U
3aKOHOMEPHOCTH sBomrouH. ITpunyun cmenst pynxkyuti. | TOHATHH: CMCHA GbyHKIMI OpraHoB,
HBOJIOIINU HeoGpaTuMOCTh SBOTIOIHH. HEOOPAaTUMOCTH SBOJIOIHMH, aJalTHBHAS

ANANTHBHAS PATHALHS, panuanus, HepaBHOMEPHOCTH TEMITOB
HepaBHOMEPHOCTH TEMITOB YBOJTIOIIHH. OBOJIOTIHIH, IiepeHOBaHHe [IABHDIX
JlemoncTpamuu HaTPaBJICHUI SBOTIOIUH.
Tabaumper  m cxembl: «[ 7maBHBIC AHaIU3UPOBATh IPUYMHBI YePETIOBAHUS
HaTpaBJICHHSI SBOIOIINY, «O0TIHe TJIABHBIX HAMPABJICHUH SBOJIIOIUH.
3aKOHOMEPHOCTH JBOJTFOIIHI) [TprBOIUTH IPUMEPHI TPOUCXOXKICHUS
OpPTaHHU3MOB OT
HECTMEIUATN3UPOBAHHBIX MPEIKOB U UX
porpeccupyroniei CHeIUaNIN3aInu.
OOBSICHATH MPUYUHBI HEPABHOMEPHOCTH
TEMITIOB HBOJIIOIUH.
[TpuBOIUTE MPUMEPHI AAANITUBHON
paauauy y OpraHu3MOB.
OOBSICHATH MPUYUHBI HEOOPATUMOCTH
HBOJIIOLIUN
Nroro yacos o teme 6

Tema «IIpoucxoxkaenne U pa3BuTHE )KU3HU Ha 3emMuie»
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4.1

I'nmore3bl
BO3HUKHOBEHHUS >XWU3HU
Ha 3emiie

Hayunble runote3bl MporuCcXOxKICHHS
KU3HU Ha 3emuie. AGUOreHes u
naHcuepMmus. JloHaydHble
MPEACTABIEHUS O 3aPOXKIACHUN )KU3HU
(kpeauronusm). I'unoresa
MIOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
U €€ onpoBep:keHue onbiramu O. Pequ,
JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue Ku3HU U
acTpoOUOIOTHS.

JdemoHncTpanuu

Ioptpetsl: @. Penu, JI. Cnannanuanm,
JI. TTacrep.

PackpriBaTh copepkanne TEPMUHOB U
MOHATUN: KpPEAIMOHMU3M, BUTAIU3M,
naHcrepMusi, abuoreHes.

W3narate Hay4HBIC THIIOTE3bI U TEOPUU

MPOUCXOKIACHUS KU3HU HA 3emiie.

OnenuBath Bkiag ®@. Pequ, JI.
Cnamnanuanu, JI. [Tacrepa B
dbopMupoBaHUE HaYYHBIX B3IJISIIOB
Ha MPOUCXOXKCHUE KU3HU HA 3eMII€.
[TepeuncnsaTh cTaaAuu pa3BUTHS
KU3HU Ha 3emJle, COTJIACHO TEOPUU
Oomomon3a

Tabnuie! U cxeMbl: «Cxema OmbITa
®. Penn», «Cxema onbita JI. [TacTepa
10 U3YUYECHHUIO CaMO3apOKICHUS
JKU3HU
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4.2

OCHOBHBIC ATaIbI
HEOpPraHUYECKOU
ABOJIIOLIUU

OcHOBHBIE  3Tambl  HEOPTraHUYECKOMN
sposronny. Inanerapuas

(reonoruyeckas) BOJIOLHUS.
Xumnuueckas 3BOJIOUA. AOMOTEHHBIN

CUHTE3 OpPraHUYEeCKUX BEIIECTB M3
Heopranndeckux. OneiT C. Muinepa u
I'. FOpu. O6pa3zoBanue NOJIUMEPOB U3
MoHoMepoB. KoarepBaTHas runoresa
AWM. Onapuna, runore3a NEPBUYHOTO
oynwoHa JIx. XomnaeliHa, reHeTudecKas
runote3a . Ménnepa. Pu6oszumsr (T.
UYek) u runoteza «vupa PHK» V.
I'unbepra. ®opmupoBanue MeMOpaH u
BO3HHUKHOBEHUE MTPOTOKIETKH.
JdeMoHcTpanuu

[Toptpersr: C. Mumnep, I'. FOpu, A.
N. Onapun, [Ix. XonaeiH,

['. Ménnep.

Tabauiel u cxembl: «Cxema OrbITa
C. Munepa, I'. FOpu», «3Itarmbl
HEOPTraHUYECKOU HBOJTFOLIHN.

PackpriBaTh copiep:kaHie TEPMUHOB U
ITOHATHI: TCOJOrHYCSCKast DBOJIIOLIHS,
XUMUYECKast BOIIOIMS, aOMOT€HHBIHN
CUHTE3, MepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOHOHTHI.

XapakTepu30BaTh OCHOBHBIC ATAIIbI
XUMHUYECKOU BOIMIOIIMHU. Ha3piBaTh
XUMHUYECKUUN COCTAB MEPBUYHOM
atmocdepsl 3emin. O1ieHUBATh
Bkiag C. Munnepa, I'. FOpu, T.
Yexka, Y. ['mnbepra B
dbopMupoBaHUE HAYIHBIX B3IJISIIOB
Ha MPOUCXOXKJICHHUE KU3HU Ha
3emsie. ONUCHIBATh YCIOBUS,
HEO00XOAUMBIE I a0MOTEHHOTO
CHUHTE3a OPraHUYECKUX COCTUHEHUM.
[IpuBOANTE PUMEPHI MOJIEKYJ, Y
KOTOPBIX BO3ZHUKIIM TTPOIECCHI
F€HETUYECKOr0 KOMMMPOBAHUS U
(dbepMeHTaTUBHAS AKTUBHOCTb.
OO00CHOBBIBATh HEBO3MOKHOCTH
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BupryaabHas jabopaTopHasi padora
«MopnenupoBaHue onblTOB Muiiepa—
FOpu no uzydennio abuoreHHoro
CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEPBUYHON aTMOC(epe»

MOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3

Uctopus 3emnu u
METO/IbI €€ U3YUEHUS

Uctopus 3emnu u MeToAbI €€
n3yudeHusi. Vickomaemple OpraHuyecKue
OCTaTKH. [ €0XpOHOIOTHS U €€ METOIbI.
OTtHocuTenbHAsA U a0CONIIOTHAS
reoxpoHoJiorusi. ['eoxpoHosornueckas
[IKaJIa: S0HBI, 3PbI, IEPUOJIbI, STTOXH.

JdeMoHcTpanuu
TabauIbl ¥ CXEMBI:

«I"eoxpoHoNOrnYecKas mKajia.
Oo6opynoBanme: KOJJICKIIUU
OKaMEHEJIOCTEH, MOJIC3HBIX
MCKOIIAEMBIX; MYJISKA OPraHMYECKUX
OCTaTKOB OPTaHU3MOB.
JlabopaTopHas padora

«H3yLIGHI/I€ N OIMMCAaHHUEC MCKOIIACMbIX
OCTAaTKOB APCBHUX OPTraHHU3MOB

PackpeIBaTh cosepxkaHue TEPMUHOB U
MOHSTHI: T€OXPOHOJIOTHS
(oTHOCHUTENBHAS, A0COIOTHAS),
OKaMEHEJIOCTH, METOIbI
I'COXPOHOJIOTHH,
reOXpPOHOJIOTHYECKast [ITKaja: SOHBI,
9PBI, IEPUOIBI, ATTOXH.
XapakTepru30BaTh METOIbI U3YICHUS
uctopun 3emin. [lepeuncrsare
pa3eIbl Te0XpPOHOIOTUIECKOM
mikasibl. OlEeHUBaTh 3HAYCHHE
MCKOTIAEMBIX OCTATKOB ISl H3yUYCHUSI
UCTOPUU PA3BUTHUA KU3HU Ha 3eMIIe.
OOBSICHATH XapaKTep pacrpeieICHUs
MCKOIAeMbIX OCTaTKOB B 36MHOM Kope.
CpaBHUBATHh METObI A0COIOTHOU U
OTHOCHUTEJIBHOU T€OXPOHOIOTUU
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4.4

HavanpHBIE DTATEI
OpPraHUYECKOU
YBOJIOIAA

HauanpHbie sTansl opraHuyecKkon
sBosmonuu. [logBnenue u sBoOLUA
MEPBBIX KJIETOK. DBOJIOIHUA
MeTabonu3Ma. Bo3HUKHOBEHNE MEPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUM: «IIOCICIHUN YHUBEPCAIbHbBIN
00U IPEIOK», OJHOKIETOYHBIE
OpPraHu3MBbl, IPOKAPUOTHI, DYKAPUOTBHI,
CUMOHOTEHE3.

OMOTUIEHKH KaK aHaJIoT TIEPBBIX Ha
3emiie cooOmiecTB. CTpOMATOIUTHI.
[TpokapuOTHI B SYKapUOTHI.
[Tpoucxoxnenne 9YKapuoT
(cumOuMoTreHe3). DBOIIOIMOHHOE
MIPOUCXOKIEHUE BUPYCOB.

JdeMoHcTpanuu

Tabnwip! u cxembl: «HauambHbIC TAITBI
OpPTaHUYECKOW IBONTFOIHIY, «Cxema
00pa3oBaHUs SYKApHUOT ITyTEM
cumbuorenesa», «CTpoeHne BUpyca»

XapaKTemeBaTB Ha4daJIbHBIC O>Tallbl
OpFaHI/I‘ICCKOﬁ 9BOJIFOIINH.

[TpuBOIUTH IPUMEPHI ApOMOP(H030B
MIEPBBIX OJTHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIC
MOJIOKEHMSI M IOKA3aTeJIbCTBA TUIIOTE3bI
cUMOMOTreHes3a.

JlokasbIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHAPUN U TIIIACTHI, UX
MIPOUCXOKIEHUE OT MPOKAPUOTHUUECKUX
KJICTOK.

Jlenath BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
dbopmupoBaHus sApa s JaTbHEHIIero
pa3BUTHS KU3HU Ha 3eMII€.
XapakTepu3oBaTh TUIOTE3bI
MIPOUCXOK/ICHHUSI BUPYCOB
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4.5

DBOJIIOLMS YKAPUOT

[IpoucxoxaeHne MHOTOKIIETOYHBIX
OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHncTpanuu
[loprpet: . 1. MeuHukoB.

Tabmunel ¥ cxembl: «HavanpHbIE dTAIBI
OpraHu4ecKou 3BoIoIun», «Cucrema
KUBOW MPUPOIB»

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSTUIN: IPOKAPUOTHI, IYKAPUOTHI,
MHOT'OKJIETOUYHOCTb, CIIeIIMaTN3alIUsI
KJIETOK, BUPYCHI.

XapakTepu30oBaTh MPOUCXOKICHHE
MHOTOKJIETOUYHBIX ~ OPraHU3MOB.
CpaBHHUBaTh 0COOCHHOCTH
DYKAPUOTUYECKUX U MMPOKAPUOTUUECKUX
OpPraHU3MOB.

Ha3ssiBaTh 0CHOBHBIE apoMOP(]O3BbI

9YKApHOT U OUCHUBATDH UX 3HAUCHUC JIJIA
I[EUII)HCFIH.IGI‘O Pa3BUTHUA )KU3HU
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4.6

OCHOBHBIE dTaIbI
SBOTFOLINH
PacCTUTEILHOTO MHUPA

OCHOBHBIE 3TaIlbl YBOJTIOLMH BBICIIUX
pacteHuii. OCHOBHbIE apOMOP(PO3bI
pacteHuil. Beixox pacteHull Ha Cyuly.
[losiBeHME CIOPOBBIX PACTEHUN U
3aBO€BaHHUE UMU CyIIH. CeMEHHBIE
pactenus. [IponcxoxneHne NBETKOBBIX
pacTeHUM.

JdemoHcTpanuu

Tabauiel u cxembl: « ApoMophO3bl
pacTeHUI, «Punno@uTs»,
«OIHOKJIETOYHBIE BOJOPOCINY,
«MHOIOKJIETOYHBIE BOJLOPOCIN,
«Mxny», «llanmopoTHUKNY,
«I'omocemenHble pacTeHus», «Oprassl

[IBETKOBBIX PACTEHUIN.
Oo6opyaoBaHue: repoapuu pacTCHHUI
Pa3JIMYHbBIX OT/IEJIOB.
IIpakTHyeckas padora

«3yyenne ocoOCHHOCTEH CTPOCHUS
pACTEHHUI Pa3HbIX OTIECIOBY»

PackpriBaTh conep:kanne TEPMUHOB H
MOHATUHN: BOJOPOCIH, PUHHO(DHUTHI,
MXH, TaIOPOTHUKOOOPA3HBIE,
CEMEHHBIE TTATIOPOTHUKH,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
Oecrnosoe nokosieHue (crnopodur),
M0JIOBOE MOKOJIeHHE (raMeToduT).
[lepeyucriaTb OCHOBHBIE ATAIIbI
HBOJIIOIIMH PACTUTEIBLHOTO MUPA.
Ha3zbiBaTh ocHOBHBIE apoMOp(}O3bI
pacTeHUi U OIEHUBATh X
HBOJIIOLIMOHHOE 3HAYEHHUE.
CpaBHMBaTh OCOOEHHOCTU CTPOECHMUS
pacTeHui pa3HbIX OT/EIIOB

4.7

OCHOBHBIE ATAITbI
DBOJIIOLIMH KUBOTHOT'O
Mupa

OCHOBHBIE ATaIlbl YBOJIOIHH
AKUBOTHOTO MUpa. OCHOBHBIE
apoMopQo3bI )KUBOTHBIX. BeHmckas
dayna. KemOpuiickuii B3pbIB —
TIOSIBJICHHE COBPEMEHHBIX THIIOB.

PackpeiBaTh conepxanne TEPMUHOB U
MOHATHUM: MPOCTEUIINE, IJTACTUHYATBHIE,
KUIIEYHONIOJIOCTHBIE, IJIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 3eMHOBOTHEIE,
MPECMBIKAIOIIUECS, TITULIBL,
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[IepBble XOp1OBBIE KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOLUSA IO3BOHOYHBIX.
[Ipoucxoxnenue amPpuodHii u
pentwimi. IIpoucxoxnenue
MJIEKOMUTAOMMX U NTUL. [IpuHImn
KJroueBoro apomopdosza. Ocsoenue
0€CrO3BOHOYHBIMH U MO3BOHOYHBIMH
KUBOTHBIMH CYIIU.

JdemoHncTpanuu

Tabauiel v cxembl: «Cxema pa3BUTHUS
YKUBOTHOT'O MHUPa», K ApoMop]o3sI
JKUBOTHBIX», «IIpocreimuey,
«KumeuyHnononoctHeiey, «Ilnockue
yepBu», «Unenucronoruey, «PriOb»,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItumpry,
«Munekonutaromuey. OdopynoBanue:
KOJUIEKIIUY HACEKOMBIX; BJIAYKHbIE
npenaparhl )KUBOTHBIX; PAKOBUHBI
MOJUTIOCKOB; KOJUIEKIIUN UTITIOKOXKUX;
CKEJIETHI TO3BOHOYHBIX )KUBOTHBIX;
yy4ela NTULl U 3BEpei.
IIpakTuyeckas padora

«M3ydenne ocoOCHHOCTEN CTPOEHUS

ITO3BOHOYHBIX KMBOTHBIX)»

MJIEKOIUTAIOLINE, SKTOJIepMa,
HHTOJIEpMA, ME30JIepMa, ABYCTOPOHHSIS
CUMMETpPHUSI, TETNIOKPOBHOCTb.
[lepeyucnsiTb OCHOBHBIE ATAIIbI
HBOJTIOLIMH JKUBOTHOTO MHUPA.
Ha3piBaTh OCHOBHBIE TIpeaanTalui,
CIIOCOOCTBOBABIIINE BHIXOY KUBOTHBIX
Ha CyIIy.

OrneHUBaTh 3HAYCHUE PA3BUTHS
HEPBHOMW CHUCTEMBI JIJIsl IPUCIIOCOOJICHUS
’KUBOTHBIX K YCJIOBHUSIM OKPYKaIOIICH
CpeIlbl.

OOBIICHATH MPUYUHBI SBOTIOIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUI], MJIIEKOTTUTAIOIINX
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4.8

Pa3ButHe xn3Hu Ha
3emiie

PazButue xxu3Hu Ha 3eMiie 1O 3paM U
IepUoaM: apXxeu, MPOTEPO30H,
IaJIc0301, Me3030H, KaiiHo30M. O0mas
XapakTEepPUCTHUKA KJIUMAaTa 1
reojiornueckux npoueccos. [losBiaenue
Y PacCILIBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycioBusi U
BJIMSIHUE HA Ta30BbIA COCTAaB
aTMocdephl.

MaccoBble BBIMUPAHUS —
AKOJIOTUYECKHE KPU3UCHI TTPOIILIOTO.
[IpuyuHBI U CIEACTBUS MACCOBBIX
BbIMHUpaHuil. COBpeMEHHBIN
AKOJIOTUUECKUN KPHU3UC, €TO
ocobenHoctu. [Ipobiema coxpaHeHHs
ounopaznooOpazus Ha 3emiie.

JdeMoHcTpanuu

Tabnuiel U cxeMbl: «Pa3BuTHe XU3HA

B ApXEUCKOU 3pe», «Pa3BUTHE KNU3HU B
MIPOTEPO30MCKOMU 3pe», «Pa3zButne
JKA3HU B NIAJICO30UCKOU 3pey,
«Pa3BHUTHE KU3HU B ME3030MCKOH 3pe»,
«Pa3BuTHE KU3HU B KATHO30MCKOMN
apen

PackpsiBaTh copep:kaHie TEPMUHOB U
NOHATHI: apxel, apxebakTepuu,
MaHOOAKTEpUH, TPOTEPO30ii,
najaeo30i, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres,
Teruc, Tpr10OUTHI, PUHHODUTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbI, ME3030M, | OHBaHA,
JlaBpasusi, Tpuac, 1opa, MeJj, XBOMHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OCJIEeMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KallHO30M, NaJIcOTeH, HEOTeH,
aHTPOIIOr€H, MacCOBOE BHIMUPAHUE.
XapakTepu30BaTh pa3BUTHE )KU3HU Ha
3emiie 1o 3paM U MEPUOAM.
VYcraHaBnMBaTh 3aBUCUMOCTh MEXKIY
re0JIOTMYECKUMH MPOLECCAMM,
M3MEHEHUSIMU KIIMMAaTa U IpoLeccamu
B JKMBOU MPUPOLE.

OOBSICHATH IPUYKHBI pacIiIBETa
CUCTEMATHYECKUX TPYII OPraHu3MOB B
pa3IUYHbIE 3Pbl U IEPUOJIBL.
AHanU3upoBaTh MPUYUHBI U CIIEJICTBUSA

MAaCCOBBIX BBIMUPAHUMU.
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Ha3spiBaTh OCHOBHBIE apoMOP(]O3bI
PACTEHUM U )KUBOTHBIX.
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[TpuBOANTH MPUMEPHI TIEPEXOTHBIX
(GbopM OpraHu3MoB.

AHaNM3UpPOBAThH MYTH PEIICHUS
npo0sIeMbl COXpaHEHUs
O6uopasHooOpasus Ha 3emie
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4.9 | CoBpeMeHHasl cucTEMaA
OpraHU4ecKoro Mupa

CoBpeMeHHas cuctemMa OpraHnYeCcKoro
mupa. [Ipunnuns! kiaccupuxkanuu
opranu3mMoB. OCHOBHBbIE
CHUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

JdemoHncTpanuu

Ta6J'II/II_[BI U CXCMBI. ((COBpeMeHHaSI
CUCTEMA OPIraHUYICCKOT0O MUpPa»

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSATUIN: OaKTEPUH, apXEU, BHICIIIHE
pacTeHus, 3eJ1EHBIE BOIOPOCIIH,
OarpsHKu, Oypbie BOJOPOCH,
MOXOBH/IHbBIC, TATTOPOTHUKOBUIHBIE,
XBOIIICBUIHBIC, TUIAYHOBU/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOTIOJIOCTHBIE,
MJIOCKWE YEPBU, KPYTJIbIC YEPBU,
KOJIbYaThIC YePBH, YWICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOXKHUE, XOPJAOBBIC,
rpuOBbl, TUIIANHUKH, BUPYCHI.
XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUpa;
Ha3bIBaTh OCHOBHBIE CUCTEMATHYECKUE
IPYIIIbI OPTaHU3MOB.

OOBSCHATH MPUHITUIIBI KJIacCUPUKAITIT

OpPraHu3MOB.

[lepeyucasiTb OCHOBHBIE ITPU3HAKH
MIPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPacCHBIX M OYPBIX BOJIOPOCIECH.

[IpuBOAUTE IPUMEPHI MIPEICTABUTEIIEN
OCHOBHBIX CHCTEMAaTHYECKUX TPYIIII
OpraHu3MOB

HToro yacoB 1o teme

15
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Tema «IIpoucxokaeHue 4eJ10BeKa — AHTPONOIeHEe3»

5.1 | AuTponosorus — 1 Paznenbl 1 3a7a4n aHTPOIIOJIOTHUH. PackpeiBaTh coaepxanre TEPMUHOB U
HayKa O YCJIOBCKC BACTOﬂBIaHTpOHOHOFHH. HOHHTHﬁ:aHTpOHOHOFHH,MOp®OHOFHﬂ,
JleMOHCTpaLUH aHTPOIIOTEHE3, AHTPOIIOMETPHS,
Ta0aunel U cxeMbl: «MeToIbl PCKOHCTPYKIIA, apXCOIOTHA,
antponoiioruny». QdopynoBanue: STHOrpagus.
MYJTSKH OKAMEHETOCTE, HaswiBaTh pasnensl u 3a1aun
[IPEIMETOB MaTepUaAIbHON AHTPOIOTIOTHH.
KYJIbTYPBI TIPEKOB UETIOBEKa; XapakTepu30BaTh METOIbI
dboTorpadun HaX0I0K AQHTPOIIOJIOTHH M CPABHUBATH UX MEXKTY
HCKOITA€MBIX OCTATKOB YEJIOBEKA cO00il.
Boeigensate  BONpPOCH  3BOJIIOLUU
YeJI0BEKa, UCCIEAYyEMbIE MPU TOMOIIU
pa3INYHBIX METOJIOB
5.2 | PazButme 1 CraHoBiieHUE TIPEACTABICHUN O PackpeiBaTh copepkaHue TEPMUHOB
MPEJICTABIICHUN O IIPOUCXOXKICHUU YETI0BEKA. Y TMIOHSATHM: aHTPOIIOr€HHAs TEOPHS,
IPOUCXOKACHUU Penurnosnsie BO33peHUs. TpynoBasi Teopusi, Homo sapiens.
YeJIOBEKa CoBpeMEHHbBIE HAYYHBIE TEOPHUM. OuenuBath Bkiaa Y. JlapBuHa B

JdemoHcTpanumn

[lopTper: Y. JlapBuH.
Tabanib! U cxeMbl: «MeToabl

AHTPOIIOJIOT .

pPa3BUTHE MPEICTABICHUN O
IIPOUCXOXKICHUH YEIIOBEKA.
ApPryMEHTUPOBAHHO KPUTHUKOBATh
PEIUTHNO3HBIE TPEACTABICHUSA
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Oo6opynoBanue: MyJsKH
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUAIbHON KyJIbTYPhI IPEAKOB
yesioBeKa; pernpoaykuuu (pororpadun)
KapTUH ¢ MU(POJIIOTHUECKUMU U
ONOJICCKUMHU CIOKETAMU
IPOUCXOXKIEHUS YelloBeKa

O IMPOUCXOKIACHUHN YCIIOBCKA C MMO3UITUN
CCTCCTBCHHLIX HAYK.

XapaKkTepu30BaTh HAYYHbIE TEOPUU
IIPOUCXOKIAECHUS YETOBEKA
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5.3

MecTo yenoBeKka B
CHCTEME
OPraHu4eCcKoro
MHpa

CXO0JICTBO U€I0OBEKA C JKUBOTHBIMH.
CucreMaTHyecKoe MoJI0KeHHE
yesioBeka. CBUAETEIBCTBA CXOJICTBA
YyeJIOBEKa C JKUBOTHBIMU
CpaBHUTEIBHO-MOP(OIOTUUECKHE,
AMOPHOJIOTHYECKHE,
(bU3M0JI0roOMOXUMUYECKHE,
ITOBEJICHYECKHE.

OTnn4us 4yenoBeKa OT )KMBOTHBIX.
[TpssiMOX 0k I€HUE U KOMILICKC
CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3Ta M BTOPOW CUTHAJILHOU
CHCTEMEBL.

JdeMoHcTpanuu

Tabnauiel U cxeMbl: «I 0JIOBHOW MO3T
YesoBekay, «HemoBekooOpas3HbIe
00e3bsiHBI», «CKeNneT YeI0BEeKa U

CKCJICT IIMMITaH3C), ((Py,Z[I/IMCHTLI u
aTaBU3MBbI».

OOopynoBaHmMe: CKEJIET  YEJIOBEKA,;
MO/ Yeperia yejoBeKa 1 yepera

PackpsiBaTh conepkaHue TEPMUHOB U
NOHATUN: PYAUMEHTBHI Yy 4YeEJIOBEKa,
aTaBU3MbI y YEJIOBEKA,

MPSAMOXOKJICHHUE, BTOpasi CUTHAJIbHAS

CHUCTCMA.

Onpenensite CUCTEMATHUYECKOe
MOJIO)KEHHE YeJI0OBEKa B OPraHM4eCKOM
MUpe.

BBISBISATE 4epTHI CXOACTBA U PA3IUUUS
YeJIOBEKa U KUBOTHBIX.

XapakTepu3oBaTh CBUIETEICTBA
CXOJICTBA YEJIOBEKA U JKMBOTHBIX
(cpaBHUTEITHLHO-MOP(OJIOTHYECKHE,
AMOPHOJIOTHYECKHUE,
(bU3M0JI0roOMOXUMHUYECKHE,
noseneH4eckue). [IpuBoanTe
MIPUMEPHI ATABU3MOB U PYJIUMEHTOB Y
yenoBeka. ONMuchIBaTh MPU3HAKU
YeoBeKa, c(hopMHUpOBaBIIIHECS B
CBSI3U C JPEBECHBIM 00Pa30M KU3HHU
MIPEIKOB
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[IUMIIaH3€; MOJIETh KUCTH YeJI0BEKa
Y KUCTHU mumnanse. Jlaboparopuas
pabora

«M3yyeHne 0coOEHHOCTEN CTPOEHMSI
CKEJeTa YelOBEKa, CBSI3aHHBIX C
IPSIMOXO0XKJICHUEM»

U IIPSAIMOXOKICHUEM.
BbISBISATH MPUYMHBI OCOOEHHOCTEH

CTPOCHHUSI Yepera yeoBeKa Io
CPaBHEHHUIO C YEJIOBEKOOOPa3HBIMU
o0e3bsiHaMU.

CpaBHUBATh OPYIUNHYIO JEATEIBHOCTD
YeJIOBEKa U KUBOTHBIX.

CpaBHUBATbh OCOOCHHOCTH BBICITIEH

HGpBHOfI ACATCIIBHOCTH YCJIOBCKA U
KHUBOTHBIX

5.4

JIBrmKyue CUiibl

(dakTopsr)
aHTPOIIOTEeHE3a

JBrxyiue cuibl (hakTopsbl)
aHTpoOIIOreHe3a: ONOJIOTNYECKHE,
couuanbHble. COOTHOILIEHUE
OMOJIOTMYECKUX U COLIMATIBHBIX
(aKkTOpOB B aHTPOIIOT€HE3E.

JdeMoHcTpanuu
Tabnwuiiel ¥ cXeMbl: «JIBHKYIITUE CHITBI

AHTPOIIOI'CHE3a».

OO0opyaoBanue: MyJISKA IPEIMETOB
MaTePHATbHON KYJIbTYPHI MPEIKOB
YeJoBeKa

PackpriBaTh cojepkaHre TEPMUHOB U
MOHSTUI: HACJIEICTBEHHAS
WU3MEHUYHBOCTh, ECTECTBEHHBIN 0TOOP,
OpyAUIHas IESITENBHOCTD, TPYIIIOBOE
COTPYIIHUYECTBO, OOIICHHUE, PEUb.
XapaKkTepu30BaTh ABUKYILIHE CUIIbI
aHTpOIOreHe3a: OMOJIOTHYECKUE U

COoIIMaJIbHBIC
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9.5

OCHOBHBIE CTAINHU
aHTpOIIOreHe3a

OCHOBHBIE CTa/INM AHTPOIIOTEHE3A.
PanHue yenoBekooOpa3Hbie 00E3bSIHBI
(MPOKOHCYJIbI) U PAaHHUE MOHTUABI —
oO1ue npeaKu 4eI0BeKo0Opa3HbIX
00€3bsH U J10/Ie. ABCTPAJIONUTEKU —
JIBYHOTHE MPEAKHU Jiroaen. Yenosek

PackpsIBaTh copepkaHie TEPMUHOB U
IIOHATUI: aBCTPAJIONUTEK, YenoBek
yMelbIi, YenoBeK NMpsIMOXO TSN,
Yenosek reiaenboeprckuii, Yenosek
HEaHAEPTaIbCKUN, KPOMaHbOHEL],
JICHUCOBCKHUH 4eJIOBEK, UenoBek
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YMEJIbIN, ITIEPBbIE U3TOTOBJICHUS
opyauu Tpyna. Yemnosek
MPAMOXOISAIINN U TIEPBBIM BBIXO/T
marozelt 3a npeaensl Appuku. Yenosek
reiaenpoeprekuil — oOIuiA MpeIoK
HEAHJEPTATBCKOTO YEI0OBEKA U
YyeJloBeEKa pa3yMHOro. Yenosek
HEAHJECPTAIBCKUN KaK BUJI JIFOACH
XOJIOJHOTO KiauMarta. YesroBek
pa3yMHBIA COBPEMEHHOTO THUIIA,
JICHHCOBCKHMU Y€JI0BEK, OCBOCHHUEC
KOHTUHEHTOB 32 npejenaMu AQpuku.

[TaneoreneTuka 1 najseoreHOMHUKA.
JdeMoHcTpanuu

[Toprperst: JI. Jluku, S. 5. Porunckui,
M. M. I'epacumos.

Tabauiiel U cxembl: «IBOTIOIMOHHOE
JIPEBO YEIOBEKA», «ABCTPAIIOIIUTEK,
«YenmoBexk  ymenslit»,  «Yenosek
MPAMOXOISIIHI, «JleHncoBckui
4yenoBek», «Heannepranbupy,

«KpomanboHUBD, «IIpenku yenoBekay.
O0opynoBaHue: MOJEIU TOpPCA
IIPEJKOB YEJIOBEKA; MYJISKU IPEAMETOB
MaTepHaIbHON KYJIbTYpPbI IPEIKOB
YeJI0BeKa

Pa3yMHBI COBPEMEHHOI'O THIIA,
MaJICOTCHETHUKA.

XapakTepu30BaTh OCHOBHBIE CTA/IUU
aHTPOIIOTEHE3A.

BBIABIATE IPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y IPEJAKOB YEJIOBEKA HA
Pa3HbBIX CTAAUSAX aHTPONOTEHE3A.
[IpuBOAUTH IPUMEpPHI IPEACTABUTEIIEH
OCHOBHBIX CTaJIMii aHTPOIIOTE€HE3A:
OMUCHIBATh UX aHTPOIIOMETPUUECKUE
JTaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHUBaTh NpeCTaBUTENEN
OCHOBHBIX CTaJIUil aHTPOIIOT€HE3a
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5.6

OBOIIOLUA
COBPEMEHHOTO
YeJI0OBEKA

DBOJIIOIUS COBPEMEHHOTO Y€EJIOBEKA.
EctecTBeHHBIN 0TOOP B NOMYISAHUAX
yesnoBeKa. MyTalMoOHHBIN IPOLEecC U
nosumopdusM. [lonynsaunonHele
BOJIHBI, Apel( reHoB, Murpauus u
«(dexT ocHOBATES» B MOMYJISIITUAX
COBPEMEHHOI'0 YEJIOBEKA.

JdemoHncTpanuun

Ta6J'II/IIIBI 1 CXEMBI: «ITaITbl 3BOJIOIINH
YCJIIOBCKaA»

PackpriBaTh conep:kaHne TEPMUHOB H
MOHATUM: MYTAllMOHHBIN IPOLIECC,
nOoTUMOP(U3M, MOMYISIITHOHHBIC
BOJIHBI, peii reHoB, MUTparus,
«3(hdexT ocHOBATEIS.
XapakTepu30oBaTh POJb €CTECTBEHHOTO
oTOOpa B MOMYJISIIUSAX COBPEMEHHOIO
YeJioBeKa.

O1neHUBaTh POIH MYTAITMOHHOTO
npolecca, MOmyJIsIIMOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «d3hdexra
OCHOBATEJIS» B dBOJIOLUU

HOMYJIALUNA COBPEMEHHOTO YEJIOBEKA.
[TpuBoaUTH IPUMEPHI PAKTOPOB,
CIOCOOHBIX BbI3BATh MOMYJIALIMOHHBIE
BOJIHBI B 3BOJIFOIIUM COBPEMEHHOIO

YCJIOBCKA
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5.7

Yenoseuyeckue pacsl.
MexaucunuIImHapHbie
METObI aHTPOIIOJIOTUU

UYenoseueckue packl. [lonstue o pace.
bonbmue pacel: eBpornieongHas
(eBpa3wuiickasi), aBCTpao-HErpOUAHAS
(3KBaTOpHUAIbHASA), MOHTOJIOWUTHAS
(a3maTcko-amepukaHckas). Bpems wu
INyTH  PACCEJEHUS  4YEJIOBEKAa IO
iaHeTe. ENMHCTBO YEI0OBEUECKUX pac.
Hayunas HeCcOCTOATENBHOCTD
pacusma. [Ipucnoco61eHHOCTD
YeJIOBEKA K Pa3HbIM YCIIOBUSIM

OKpYKaroen

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUI: paca, pPacoreHes3, pacusM,
COLMAJIHBIN JapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJBIINX
pac 4eJoBeKa: eBpPOIEOUTHON
(eBpa3uiickoi), aBCTpaO-HETPOUTHON
(9KBaTOpPHUATBLHON ), MOHTOJIOMTHOM
(a3maTcKO-aMEePUKAHCKOM).

BbIABISATE NIPUYMHBI BO3BHUKHOBEHUS
YeJI0BEUYECKHUX pac.
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cpenbl. Bnusiaue
reorpaduueckoit cpeasl u aperda
Ir€HOB Ha MOP(OJIOTHIO U
(U3HOJIOTHIO YETOBEKa.

MexXAuCUUIUIMHAPHBIE METO/IbI B
buzndeckoi (6MOIOruIecKoi )
AHTPOMOJIOTUH. DBOJIOLIMOHHAS
AHTPOIOJIOTHS U
MAJICOAHTPOIIOJIOTUS YETIOBEYECKHX
MONyJIAMi. bruocounanbHbie
MCCIIeIOBaHUS TPUPOJIbI YETIOBEKA.
HccaenoBanue KO3BOIIOLUHT
OMOJIOTMYECKOr'0 M COIIMAJILHOTO B
YeJ0BEKE.

JdeMoHCTpanuu

Tabnuisl U cxeMbl: «Pachl YeJT0BEKAY.

IIpakTuyeckas padora

«3yyeHne 3KOJIOrMYeCKUX alanTauii

YCJIOBCKaA»

[IpuBOAMTH IPUMEPHI ATANTUBHBIX
IIPU3HAKOB Y  IPEACTaBUTEIIEH
YEJIOBEYECKUX PaC.

[IpuBOOUTH CBUAETENBCTBA EANHCTBA
MIPOUCXOKIEHHUS YETIOBEYECKUX pac.
ConocTaBiATh a1aNTUBHbBIE TUTIBI
JIIOJIEN C PACOBBIMU IIPU3HAKAMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSATEIIBHOCTh pacu3Ma

Hroro

9aCoOB I10 TCMC

10

Tema «IKoj0rus — HAyKa 0 B3AUMOOTHOIICHUAX OPraHu3MoB H HAAOPIraHU3MEHHBIX CUCTEM C Oprmammeifl

cpenoin»
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6.1

3apoxIeHuE U
pPa3BUTHE PKOJIOTHH

3apoKI€HUE U Pa3BUTUE DKOJOTHHU B
tpynax A. I'ymGonbnara, K.®. Pynse,
H.A. CeBepuona, J. I'ekkens,

A. Tencnu, B.H. Cykauéna. Pazaensi
U 3a71a4M 3KoJ0ruu. CBSI3b 3KOJOTUN
C IPYrUMU HayKamu.

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUM: DKOJIOTHUsI, ayTIKOJIOT U,
CHUHIKOJIOTHs1, SKOJIOT Ul COOOIECTB U
DKOCUCTEM, SKOJIOTHS BUJIOB U
MIOITYJIALIUH.

XapakTepu3oBaTb OCHOBHBIE JTallbl

JdemoncTpanuu

Hoptpetsi: A. I'ym60abAT,

K. @. Pynwe, H. A. CeBep1ios,

2. I'exkensb, A. Tencin, B. H. Cykaués.

Ta0munel ¥ cxeMbl: «Pa3nernsl
SKOJIOTHUH»

3apOKACHUS U PA3BUTHUS DKOJIOTUU KAK
HAyKH.

[TpuBOoIUTH IPUMEPHI 0O BEKTOB
U3YUYEHHUs] DKOJIOTUU.

HaspiBaTh OCHOBHBIE 3a1a4d, CTOSIIUE
nepes y4€HbIMU-DKOJIOTaMU.

YcraHaBiIMBaTh B3aUMOCBSI3b SKOJIOTUH
C APYTMMH HayKaMHu
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6.2 | MeToapl DKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUM J1JIs YeJI0BEKa

Metoap! skonoruu. [Toseseie
HaAO0JIIOIeHHSI. DKCIIEPUMEHTHI B
SKOJIOTUHU: NIPUPOJHBIE U
nabopatopHbie. MoienupoBaHue
B 9KOJIOTUU. MOHUTOPUHT
OKPY’KAIOIIEN CPEBI: JTOKAIbHbIM,
PETrHOHANBHBIN U TTI00ATBHBIN.
3HaYEHHE IKOJOTUYECKUX 3HAHUU
JUIS1 YEJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHUE KAK OCHOBA
CBSI3€M YEJIOBEUYECTBA C IPUPOJION.
DopMHUPOBAHUE IKOJIOTHUECKOU
KYJBTYPbI U 3KOJOTHYECKOI
IrPAMOTHOCTH HACEJICHMUS.

JdeMoHcTpanuu

Ta0uunel U cxembl: «MeToIbl
AKOJIOrUn», «Cxema MOHUTOPUHTA
OKPYKAIOIIEH CPEIBI».

PackpsiBaTh copep:kaHie TEPMUHOB U
TIOHSTHM: TI0JICBEIC HAOIIOACHMS,
MOHHUTOPHHI OKPY’KAIOLIEH Cpebl,
MOJIETUPOBAHUE, IKCIIEPUMEHT,
MPOTHO3UPOBAHUE.

XapakTepu30BaTh METO/IbI SKOJIOTHH.
[IpuBOIUTH PUMEPHI TTOJIEBBIX
HaOJIIOJICHUH B SKOJIOTHH.

BrIBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpY>KaroIel cpeibl Kak METOo/1a
HKOJIOTHYCCKUX HCCIICTIOBAHUM.
OOGO0CHOBBIBATh 3HAYCHHUE
AKCIIEPUMEHTOB B IKOJOTUYECKUX
HCCIICIOBAHUSIX.

CpaBHUBaTH 1a00paTopHBIC u
MIPUPOAHBIE SKCIIEPUMEHTBI KaK METO/IbI
DKOJIOTUYECKUX UCCIIEIOBAHUII.
OueHuBaTh 3HAYEHHUE TPOTHO3UPOBAHUS

JlabopaTopHas pabora

<<I/I3yquI/Ie MCTOA0B 5KOJOTHYCCKHUX

HUCCIIETOBAHUN)

KaK METO1a DKOJIOTHYECKUX
HUCCIIETOBAHUM.

O00CHOBBIBATH HEOOXOIUMOCTD
DKOJIOTUYECKUX 3HAHUW  JUIA
COBPEMEHHOTO YeJI0BeKa

HToro yacoB 1o teme
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Tema «Opranu3msl 1 cpeaa 00MTAHUD)

7.1

DKOJIOTUYECKHUE
(dakTopbl

1

DKkonoruyeckue GpakTopsl U
3aKOHOMEPHOCTH UX JCUCTBHUS.
Kiaccuduxanuys 3K0J10ru4ecKux
baxkTopoB: abHOTHYECKUE,
OMoTHYECKHE, aHTPOTIOTCHHEIE.
OO61ure 3aKOHOMEPHOCTH IEUCTBUS
sKkosorndeckux paxropos. [Ipasuio
munumyma (K. Hnpenrens, FO.
JIn6ux). TonepaHTHOCTb.
OBpUOMOHTHBIC U CTCHOOUOHTHBIE
OpraHU3MBbI.

JdeMoHcTpanuu

Tabauiel ¥ cxeMbl: «IKOITOTHYECKUE
baKTophI».

O6opynoBanue: repbapun U

KOJIJICKITUU PACTEHUH U KUBOTHBIX,
MPUCTIOCOOJIEHHBIX K  BIHMSHUIO
Pa3TUYHBIX IKOJIOTHIECKUX
dakTopoB

PackpsIBaTh copepkaHie TEPMUHOB U
HOHSITHI: 3KOJIOTHYECKHUI PakTop,
OMOJOTUYECKUN ONITUMYM,
OTpaHUYUBAIOIIUN (JTUMUTHUPYIOITUN)
daxTop.

KnaccuduumpoBaTth s5K0I0rH4ecKue
(bakTopbI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e
3aKOHOMEPHOCTH JEUCTBUS
IKOJIOTMYECKUX (PaKTOPOB.
OO00CHOBBIBATH IEUCTBHE 3aKOHA
ONTHMYMAa U 3aKOHA OI'PaHUYMBAIOIIETO
dakTopa.

[TIpuBOIUTE IPUMEDHI:
WUTIOCTPUPYIOIINE EHCTBHE ITpaBUia
MUHUMYMa, OrpaHUYMBAIOLIETO
dakTopa, BPUOMOHTHBIX u
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOuoTuueckue
¢dakropsl. CBeT Kak
YKOJOTUUYECKUUN

¢dakrop

Abuotnueckue pakropsl. CBeT Kak
sKosioruueckuit akrop. Jericreue
Pa3HBIX YYACTKOB COITHEYHOTO
CIIEKTpa Ha OPraHU3MBL.
DKOJIOTUYECKHE TPYIIIBI pACTEHUN U
KUBOTHBIX MO OTHOLIEHUIO K CBETY.
CurnanpHas poJib CBETA.
DoTonepuoan3M.

JdemoHcTpanuu

TaoGauiel 1 cxemsbl: «CBETOBOM

CIIEKTP», «IKOJOTUUYECKUE TPYIIIbI

JKUBOTHBIX IIO OTHOIICHUIO K CBCTY».

O6opyaoBanue: repoapuu
CBETOIIOOUBBIX, TCHEIIIOOMBEIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIIOOUBLIE, TEHEIIOOUBLIE U
TEHEBLIHOCINBELIE KOMHATHBIE
pacTeHus.

JlabopaTopHas pabora
«BrIsiBIEeHME MpUCTIOCOOTEHU
OpPraHU3MOB K BIIUSTHUIO CBETa)

PackpbiBaTh conepxaHiue TEPMUHOB U
HNOHSTHI: CBET, (OTONEPUOIU3M.
XapakTepu3oBaTh JEUCTBUE CBETA

KaK 9KOJIOTUYECKOTO (haKTopa.
CpaBHUBATbH JIEWCTBHE PA3HBIX
YYaCTKOB COJTHEYHOI'O CIIEKTpa Ha
OpPraHU3MBlI.

BbIsBIIITE 0COOCHHOCTH CTPOEHUS U
KU3HEJEATEILHOCTA PACTEHUHN pa3HbIX
HKOJIOTUYECKUX TPYIII 110 OTHOIIECHUIO
K CBETY (CBETOJIIOOUBBIE, TEHEIIOOUBBIE,
TEHEBBIHOCIIUBBIE).

[IpuBOOUTH TPUMEPHI PACTEHUIN PA3HBIX
HKOJIOTUYECKUX TPYIII MO OTHOIIEHUIO
K CBETY.

BbIsBIISATE 0COOEHHOCTH CTPOCHUS U
AKU3ZHEICSATEIbHOCTH KUBOTHBIX Pa3HbIX
HKOJIOTMYECKUX TPYIII [10 OTHOLIEHUIO
K CBETY (IHEBHbBIE, CyMEPEUHBIE,
HOYHBIE).

[TpuBOIUTH IPUMEPHI KUBOTHBIX
Pa3HbIX 3KOJOTUYECKUX TPy I10
OTHOILIEHHIO K CBETY.

OO60CHOBBIBaTH 3HAUECHUE
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dboToneprou3Ma B )KMU3HU OPTaHU3MOB

Y JUTS TIPAKTUKU CEITBCKOTO
XO35MCTBA
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7.3

Abuotnueckue
(akTopBbI.
Temneparypa Kax
JKOJIOTMYECKUU

dakrop

Temmeparypa Kak 3KOJIOTUYECKUI
dakrop. [elicTBue Temneparypsl Ha
opra"usmsl. llokunorepmHubie U
TOMOMOTEPMHBIE OPTaHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHncTpanuu
Tabauiel u cxembl: «TernmokpoBHbIe

KHUBOTHBIC», «XOJ’IO}IHOKPOBHI)IC
KHUBOTHBIC).

O6opyaoBanue: repoapuu u
KOJUIEKIIH TETUTOIFOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYUBBIX
pACTEHMI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTtopHasi padora «BrbisiBiIcHUE
IPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD»

PackpriBaTh copepkaHre TEPMUHOB U
TOHATHN: TEMIIEpaTypa,
MONKWJIOTEPMHBIE (XOJI0HOKPOBHBIE),
rOMOMOTEPMHBIE (TEMJIOKPOBHEIE)
OpraHu3Mbl, aHAOM03, YBPUTEPMHBIE
OpraHU3Mbl, CTCHOTEPMHbBIC OPTaHU3MBI,
TEPMOPET YIS,

XapakTepu3oBarh JICHCTBUE
TEMIIePaTyphbl HA OPTaHU3MBI.
BBISBISTE 0COOCHHOCTH CTPOSHUS U
KU3ZHEIEATEIbHOCTH MOMKHIOTEPMHBIX
(XOJOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TENJIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOIUTH IPUMEPHI
MOMKUIIOTEPMHBIX (XOJIOJJHOKPOBHBIX) U
TOMOMOTEPMHBIX (TEIJIOKPOBHBIX )
’KUBOTHBIX. BBISBISATE 0COOEHHOCTH
CTPOCHHUS U )KU3HEIESITEIbHOCTH
TETI0TIOOUBBIX, 3SMMOCTOUKHX,
MOPO30yCTOMYHUBBIX PACTCHUI.
[TpuBOIUTH IPUMEPHI TEIIIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUM.
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[IpuBOOUTE NpPHUMEPHI IBPUTEPMHBIX U

CTCHOTCPMHLIX OPTraHU3MOB.
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7.4

AOuotnueckue
dakTopsl. BraxxHoCTh
KaK AKOJIOTUYECKUI
dakto

BrnaxHOCTh KaK 3KOJIOTUYECKUAMN
daktop. [Ipucnocobienus
pacTeHuil K MoAJIep>KaHUI0 BOJAHOIO
Oananca. Knaccudukainus pacrenui
10 OTHOILIEHHUIO K BOJE.
[Ipucnoco6ieHust KUBOTHBIX K
U3MEHEHHIO BOJHOT'O PeXUMa.
JdemoHncTpanuu

Ta6.TII/IIIBI 1 cXeMbl: « DU3HUOIOrMUeCcKue

aJanTaluy >KUBOTHBIX .
O6opynoBanue: repOapuu pacTeHUN,
OTHOCSIITUXCS K TUTpOQUTaM,
Kcepodutam, Mme3opuTaM, KOMHATHBIE
pacTeHust JaHHBIX TPYMII.
JlaGopaTopHasi padora
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

PackpriBaTh conep:kaHne TEPMUHOB H
MOHATUH: BIQXKHOCTH, TUAPOQUTEHI,
TUrpo@UTH, ME30(UTHI, KCEPOPUTHI,
KUBOTHBIC: BOJHBIC, TOTYBOHBIC,
Ha3eMHBbIE.

XapakTepu3oBaTh JEHCTBUE BIAXKHOCTH
KaK 9KOJIOTMYECKOro (akropa.
BbIsBIISITE 0COOCHHOCTH CTPOSHUS U
KU3HEJEATEILHOCTH PACTEHUHN pa3HbIX
IKOJIOTUIECKUX TPYIII 110 OTHOIICHUIO K
BOJIC.

[TpuBOANTH IPUMEPHI paCTEHUN pa3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIICHHIO
K BOJIE.

BbIsBisIT aHaTOMHUECKHE U
(bU3UOJIOTHIECKUE PUCTIOCOOTICHUS
’KMBOTHBIX K U3BMEHEHHUIO BOJHOIO
pexxumMa.

[TpuBoaUTH IpUMEpPHI BOJIHBIX,
MOJTYBOJHBIX U Ha3€MHBIX KUBOTHBIX
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7.5

Cpenbl oOutanus
OpraHU3MOB

Cpenpl 00MTaHMsI OPraHU3MOB: BOJHAS,
HA3eMHO-BO3YIIIHAsI, TOYBEHHAs,
rIyOMHHAs OJMOYBEHHAs,
BHYTPUOPTraHU3MEHHA.
DOU3NKOXUMUYECKHE OCOOEHHOCTHU CpeT
oOUTaHUs OPraHU3MOB.

PackpeiBaTh  conxepaHue — TEpMHUHA
«cpena oOOuTaHUs».

XapakTepu3oBaTb 0COOEHHOCTH

BOJIHOW, HA3€MHO-BO31YIIIHOM,
MOYBEHHOM, INTyOMHHO MOATIOYBEHHON U
BHYTPHOPTraHU3MEHHOM cpesl 0OUTaHus.

[Ipucnoco6nenust OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

JdemoHncTpanuu
Tabauiel u cxembl: «Cpeibl OOUTaHUS

OpPraHUu3MOB».

Oo6opynoBanmue: KOJIJICKIIUU
KUBOTHBIX, OOUTAIOUIUX B PA3HBIX
cpenax

CpaBHUBATh (PUBUKO-XUMUYECKUE
YCJIOBHS Pa3HBIX CpeJl OOUTaHUS.
BBISBISATE 4epTHI IPUCITOCOOTICHHOCTH
OpraHuU3MOB K OOMTAaHHIO B BOJIHOM,
HAa3€MHO-BO3/1YIIIHOM, IOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpeax
oOuTaHUs;.

[IpyBOIUTH  MpPUMEPHI  OPraHU3MOB,
OOMTAIOIINX B Pa3HBIX cpeiax
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7.6

buonornueckue
PUTMBI

buonornueckue purmel. BHemuue u
BHYTpEHHUE pUTMBI. CyTOYHBIE U
TOJINYHBIE PUTMBI.
[Iprcnoco6IeHHOCTh OPTraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBUMI
KU3HU.

JdemoHcTpanuu
Tabauie! u cxembl: «buonoruueckue

PUTMBD».

Oo0opynoBanue: repbapuu u
KOJUICKIIMY PACTEHUN U )KUBOTHBIX,
o0aiarux YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIOBUN KU3HU

PackpsiBaTh conepkaHue OHATHUS
«OUOTOTUYECKUE PUTMBDY.
XapakTepu3oBaTb 0COOCHHOCTH
BHEIIHUX, BHYyTPEHHUX, CYTOYHBIX U
TOJIMYHBIX OMOJIOTUUECKUX PUTMOB.
[TIpuBOIUTE PUMEPHI POSBICHUS
OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
OpPraHu3MOB.

BBISBISATE 4epTHI IPUCIIOCOOTICHHOCTH
OPTraHU3MOB K C€30HHBIM N3MEHECHUSAM
YCJIOBUH KU3HU.

OnuchIBaTh CE30HHBIE SIBIICHUS B
KU3HU OPTaHU3MOB,
pPacpoOCTpaHEHHBIX B CBOEHU
MECTHOCTH

7.7

Kusznennoie GopMbI
OpPTaHU3MOB

XuzHenusie GOpMBI OPTaHU3MOB.
[TonsiTre o )xu3HEHHOH (hopMme.
JKuznennsie HopMbI pacTCHUI:
JIEPEBBs, KYCTAPHUKHU, KyCTAPHUYKH,

PackpsiBaTh coiepKaHie TOHITUSA
«OKU3HEHHasi popMa OpraHu3Ma.
BbIsSBIISATE 0COOEHHOCTH CTPOCHUS U
JKA3HEIESITEIbHOCTU PACTEHUHN Pa3HBIX
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MHOTOJICTHHE TPaBbl, OTHOJICTHUE
TpaBbl. JKu3HeHHBIE ()OPMBI JKUBOTHBIX
TUAPOOUOHTHI, T€OOUOHTHI,
a’poOMOHTbI. OCOOEHHOCTH CTPOEHUS U
o0Opasza KU3HH.

JdemoHcTpanuu

Tabauip! 1 cxembl: «Ku3HEeHHBIC
dopmbl pacTeHuit», « KM3HECHHBIE
(OPMBI JKUBOTHBIX.

Oo0opynoBanue: repbapuu u
KOJIJICKITUU PACTEHUH U KUBOTHBIX
pa3IMUYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (POPM.

IIpuBOAUTE IPUMEPBI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BbIsSBIISATE  OCOOEHHOCTH CTPOEHUS U
KU3ZHEAEATEIbHOCTH )KMBOTHBIX Pa3HBIX
YKU3HEHHBIX (POPM.

HpI/IBOI[I/ITB MPUMCEPHBI JKUBOTHBIX PA3HBIX
KHU3HCHHBIX q)OpM
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7.8

buotnyeckue hakTopsl

buornueckue (akTOpBHI. Bunsl
OMOTUYECKUX B3aUMOJEHCTBUMN:
KOHKYPEHIIHUS, XUITHUYECTBO, CUMONO03
u ero ¢opmsl. [lapazutusm,
KooIepauus, MyTyallu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO,
HaxJeOHn4ecTBo). Hetpoduueckue
B3aMMOJIEHCTBUS (TOMUYECKHE,
dbopuueckue, padbpuueckue).
3HaueHne OMOTHYECKUX
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOuTaHusl.
[TpuHIIMT KOHKYPEHTHOTO
UCKItoueHus. /leMoHCTpanum

Ta6J'II/I[II>I 1 CXEMBbI: « IKOCHCTEMA

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUN: KOHKYPEHLIUSA, XUIITHUIECTBO,
MApA3UTU3M, MYTYyaJIu3M,
KOMMEHCaIU3M, HeTpopuieckue
B3aHMMOJICHCTBUS.

XapakTepu30BaTh BUbI OMOTUUECKUX

B3aUMOJICVICTBUN.

OOBSCHATH CYIITHOCTh KOHKYPEHIINH,
XUITHAYECTBA, Mapa3uTU3mMa,
MyTyaju3Ma, KOMMEHCaIu3Ma.
[TpuBOAUTH IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTHYECKHUX
B3aUMOJICCTBUSAX Pa3HBIX TUIIOB.
O1eHuBaThH 3HAUYEHHE OMOTUYECKUX
B3aUMO/JICCTBUIN IS CYIIECTBOBAHUS

ITUPOKOJIUCTBEHHOTO Jecay,
«DKOCHCTEMA XBOMHOIO jJeca,

«lenn mutanus»,
«XuiHu4aecTBoy, «llapazutuzmy,
«Konkypenuus», «Cumomnos»,
«KomMeHcanuzm.
O0opynoBaHme: KOICKIINU
JKUBOTHBIX, YUYACTBYIOIIUX B
Pa3TUYHBIX OMOTHYECKUX
B3aUMOJICUCTBUAX

OpraHM3MOB B cCpele OOuTaHUSI.
OO60CHOBBIBATH JACHCTBUE TIPUHIIUIIA
KOHKYPEHTHOT'O UCKJTFOUCHUS
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HToro uacoB nmo teme

9

8 | Tema «9kos0rusi BUI0B U MOMYJISIIUID)
8.1 | Dkonoruueckue 3 DKOJIOTUYECKHUE XapAKTEPUCTUKH PackpsIBaTh copepkaHue NOHATUSA
XapaKTCPUCTHUKH MOMMyJIALIUHA. HOHYHSIL[I/ISI KakK «ITOITYJIALIUS Y.
NOMYJIALINN ouosnoruyeckas cucrema. Poib OLCHUBATD 3HAUCHHUE

HEOJTHOPOTHOCTH CPEbl, (DU3UICCKUX
OapbepoB U OCOOEHHOCTEHN OMOJIOTHU
BUJIOB B ()OPMHPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPBI
nomyssaiui. OCHOBHBIC ITOKa3aTEIIH
TOMTYJISIUN . YUCIICHHOCTD, TUIOTHOCT,
BO3pAcTHAs U TOJIOBasi CTPYKTYpa,
POXKIAAEMOCTh, PUPOCT, TEMIT POCTa,
CMEpPTHOCTh, MUTPAITHSI.

JdeMoHcTpanuu

Tabauiiel ¥ cXeMbl: « IKOITOTHIECKUE
XapaKTEPUCTUKU MOMYJISILIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

HEOJTHOPOJIHOCTH Cpeibl, (PU3NUECKUX
O0apbepoB U OCOOEHHOCTEN OMOJIOTUHU
BUJIOB B (DOPMHUPOBAHUU
IIPOCTPAHCTBEHHOW CTPYKTYPBI
MOITYJISALIUM.

[IpuBOAUTE IPUMEPHI MONYJIALAN
pPa3HBIX BUJIOB PACTEHUU U JKUBOTHBIX.
XapaxkTepu30BaTh OCHOBHBIE
HKOJIOTUYECKUE ITOKA3ATEIN

MO YJIALIMU: YUCICHHOCTb, IJIOTHOCTb,
BO3pACTHAs U I10JIOBAs CTPYKTYPa,
POXKIAEMOCTD, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALUI.

I[MOIIYJIALII, «BOSpaCTHBIe IMUpaMHu bl
IMOIIYJIALIK >
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8.2

DKojoruyeckas
CTPpYyKTYpa

MO YJISIITUY.

JluHaMuKa MOIMYJISIUN
U €€ peryisiuus

DKOJIOTUYECKAS] CTPYKTYpa MOMYJISILUH.

OI_[eHKa YHUCJICHHOCTH IIOIIYJIAIUNA.

JlnHaMuKa MOMYJISIUAU U €€ PETYIISIIUS.

buotnyeckuii moTEHIMAI OMYJISALIUU.
MopgennpoBanue JUHAMUAKU
nonynsuuu. Kpussie pocta
YUCIICHHOCTH nonyisiuuu. Kpusbie
BBDKUBAHUS. Perymnsiust YucieHHOCTH
MOMYJIAIMI: POJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIINX OT
MJIOTHOCTHU. DKOJOTMYECKUE CTPATETUHU
BUJIOB (r- u K-cTpaTerun).
JdeMoHcTpanuu

Tabauiel u cxembl: «CKOPOCTh
3acelieHUs MOBEPXHOCTH 3eMIIn
Pa3TUYHBIMU OPTaHU3MaMU»

PackpriBaTh copepkaHle TEPMUHOB
Y TIOHSITUIN: TMHAMUKA TOIMYJISIINH,
OMOTHYECKUH ITOTECHIINAIT
MOMYJISAIINHU, KPUBBIE BbKUBAHUS,
(haKTOpbl CMEPTHOCTH, EMKOCTh
cpeabl. OOBACHATH 3aKOHOMEPHOCTH
pa3MenieHus: 0codeil momyssuu Ha
3aHUMaEeMOU TEPPUTOPUH.
OreHuBaTh OMOTHYECKUN TTOTEHIIHAI
MOMYJIAINI pa3HbIX OPraHU3MOB.
AHanmu3upoBaTh KPUBBIE POCTa
YUCJICHHOCTH TOMYJISIIIUU U KPUBBIE
BBIKMBaAHUS.

OO6O0CHOBBIBATH MMPUYUHBI
CACP)KUBAHUS OMOTUYECKOTO
MOTEHIIMala POCTa U MPUYUHBI
BCTIBIIICK POKIAEMOCTH Y OTJICJIbHBIX
OpPTaHU3MOB.

[lepeuyucnsath pakTopsl CMEPTHOCTH,
PEryJIUPYIONIHE YUCICHHOCTD
MOIYJISIUM PACTEHUMN U KUBOTHBIX.
OnuceIBaTh 9KOJTOTUYECKUE CTPATETUH
BHUJIOB
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8.3

DKoJioruyecKas HUIIa
BUIA

TTousaTHE 00 PKOJOTHUYECKON HUIIIE
Busa. Mectoobutanue. MHOromepHas
MOJIEND DKOJIOTHYECKOUN HUIIINA

PackpeiBaTh copepkaHue€ TEPMUHOB U
MOHATHUI: SKOJIOTUYECKas HUIIA, BUJ,
apeaJs, UHBa3HUsl.

JIx. . XatunncoHa. Pazmepsl
AKOJIOTMYECKOU HUIM. [loTeHumansHas
Y pEAUIM30BaHHAs HUILIH.

Bup kak cucrema nonynsinuii. Apeasl
BUJIOB. BU/IbI U UX )KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKUe
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U
MUTpALUN )KUBOTHBIX. bruonornueckue
VMHBA3UH 9Yy>KEPOIHBIX BUIOB.
JdeMoHcTpanuu

[Toptper: dx. W.

XatynHCOH. TaOauIlbl U

cxeMbl: «Mojenb

AKOJIOTHYECKON HUIIK J[K.

N. XaTunHCOHaY.

OO6opyaoBanue: repbapuu pacTeHUM;
KOJUJIEKIIMH )KUBOTHBIX.

JlaGoparopHasi padorta

XapakTepu3zoBaTb MHOTOMEPHYIO
MOJEJb YKOJOTUYECKON HUIIKN J[K.
N. XatunHcoHa.

[TpuBOAUTH NPUMEPHI IKOJTOTUUECKUX
HUIII Pa3HbIX BUJIOB PACTEHUMN U
KUBOTHBIX.

BbISIBIATE OTJIMYME SKOJIOTUUYECKOM
HUIITK BUJIa OT €r0 MECTOOOUTAHUS.
['paduyeckn n300paxxarh

MHOTOMEPHYIO MOJIEJIb 3KOJIOTUYECKOU
HUILIMU JJ1s1 Pa3HbIX BUAOB. BBISBIATH
MPUYMHBI Pa3INUUil B pa3Mepax
HKOJIOTUYECKON HUIIM Y Pa3HbIX BUJIOB
PaCTeHUH U )KUBOTHBIX. AHAIIM3UPOBATH
IIPUYMHBI U MIOCJIEICTBUSI CMEHBI
DKOJIOTMYECKON HUILIH
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«IIpucnocoOieHus: ceMsiH paCTeHUI K
pPacCEeICHUIO

Hroro

4acoB 110 TEME 9

Tema «IkoJ10ruga cCO00HMIECTB. IKOJIOTHUCCKHE CUCTEMbD)
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9.1

Coo0111ecTBO
OpraHU3MOB —
OHOIIEHO3

CoobmiecTBa opranu3MoB. buoiieHos u
ero cTpykrypa. CBsizu MEXay
opraHu3MaMu B OHOLIEHO3€.
JdemoncTpanuu

Tabauie u cxembl: «CTpyKTypa

PackpriBaTh conep:kanne TEPMUHOB H
MOHATHI: OMOIIEH03, OMOTOII.
XapakTepru3oBaTh OMOIEHO3 B €T0
CTPYKTYpPBI: BHJIOBYIO,
IPOCTPAHCTBEHHYIO, TPOYUUECKYIO.

6I/IOI_ICHO33>>, «DKocucTema
IMUPOKOJIMCTBCHHOTO  JICCa»,
«IKocHucTeMa XBOMHOTO JIeca»

[lepeuncnsaTh U IPUBOIUTH TPUMEPHI
CBS3CH MEXIy OpraHu3MaMu B
OuoIeHO3€E
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9.2

DKocucTeMa

DKOoCcHUCTEMA KaK OTKpbITas CUCTEMa
(A.JIx. Tencnu). yHKIIMOHATLHBIE
OJIOKH OpPraHU3MOB B 3KOCHCTEME:
MPOJIYLEHTHI, KOHCYMEHTHI, PEyIICHTHI.
Tpoduueckue ypoBHHU.

Tpoduueckue nenu u ceTu.
AOGuoTryeckue 6JIOKH YKOCUCTEM.
[TouBBI ¥ WIIBI B SKOCUCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUU
B DKOCHUCTEME.

JdemoHncTpanuu

[HopTpeTthi: B. H. Cykaués,

A. JIx. Tencnu.

Tabauiel u cxembl: «OyHKIIMOHAIBHBIE
TPYIIIBI OPTaHU3MOB B IKOCUCTEME,
«KpyroBopoT BEIIECTB B IKOCUCTEME,

«llernn nutanus (macTOUITHAS,
JNETPUTHAS )».

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUTEKIIMM HACEKOMBIX; Uydesa MTHI] |
3Bepen

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PeIyIIeHTHI, TpOohuuecKne
YpOBHH, TpoHuueckue (MUILIEBbIE) LETH
U CETH.

Ha3biBaTh CTpYKTYpHBIE KOMIIOHEHTBI
HKOCUCTEMBI.

XapakTepru3oBaTh QYHKIUU U
PUBOANTH MPUMEPHI OPTAaHU3MOB B
HKOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HaHMUM O PaCTEHUAX, Iprudax,
OaKTepUsiX U KUBOTHBIX.

OmnuchIBaTh KPYTOBOPOT BEIIECTB

Y TIOTOK 3HEPTUHU B HIKOCUCTEME.
OOBSACHATBH POJIb OPraHU3MOB B
OMOJIOrMYECKOM KPYTOBOPOTE

BEIIECTB U MOTOKE SHEPTHUHU.
[TpuBOANTH IPUMEPHI OPTaHNU3MOB,
3aHUMAIOLIUX pa3Hble YPOBHU
TporuecKux mupamu.

CocTaBiATh CXEMBI [IEPEHOCA BEILIECTBA
Y DHEPTUU B DKOCUCTEMAX (Lenu
MUTAHUSA).
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CpaBHI/IBaTB HaCT6I/IH_[HBIC U JCTPHUTHLBIC
OCIIv MUTaHUA

9.3

DKOJIOTUUECKHUE
MIPaMU/TbI

OCHOBHBIE TTIOKA3aTEIN IKOCUCTEMBI.

buomacca u npogykuus.
DKOJOTMYECKUE TUPAMUIbI YUCE,

OroMacchl M SHEPTHUH.
JdemoHcTpanuu

Tabauibl U CXeMBbL: « DKOJIOTHUYECKas
nUpaMu/ia Yucein», « IKOJIOTHIecKast
nupamMuia OMoMacch,

«OKoJornyeckasl nupaMuaa SHeprum»

PackpsiBaTh conep:kaHne TEPMUHOB H
MOHATHUI: NpoAyKIus, Ouomacca,
IKOJIOTUYECKas THpaMUa.
XapakTepru3oBaTh paBuiia
IKOJIOTUYECKUX MTUPAMHU]] THCET,
OroMacchl U YHEPrUU.

OOBSCHATH IPUINHBI PA3TAIHHA

B TPOAYKTHBHOCTH Y pa3HBIX
HKOCUCTEM.

[IpuBOIUTH MPUMEPHI TPAKTUIECKOTO
NPUMEHEHHUS TIPABUIT SKOJIOTUIECKUX
IUpaMUI.

CpaBHHUBaTh OMOMaccy U NPOIYKLHUIO
HKOCUCTEM CyITu 1 MUpPOBOTO OKeaHa
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9.4

N3menenusa
COOOIIIECTB —
CYKLIECCUU

Lunamuxa skocucmem.
Kamacmpoguueckue nepecmpoiixu.
Dnykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepsuunsie u
BTOPUYHBIE CYKIIECCHH U UX
NPUYHHBI. AHTPOIIOTE€HHBIE
BO3JCUCTBUSA Ha CYKLECCHUH.
KnumakcHoe cooO1iecTBo.
buopaznoobpaszue u noaHoTa
KpyTrOBOpOTa BELIECTB — OCHOBA
YCTOMYUBOCTHU COOOIIECTB.

PackpsiBaTh conepkaHue TEPMUHOB U
IOHATUM: CYKLECCHUS, KIMMAaKCHOE
COOOIIECTBO, CYKIIECCUOHHBIN PSi.
XapakTepu30BaTh CyKLIECCHHU:
NIEPBUYHBIE U BTOPUYHBIE, IPUBOJIUTH
UX MPUMEPBI U HA3bIBATh IPUYNHBI
CMEHBI COOOILECTB.

CpaBHMBATh BPEMEHHBIE U KOPEHHBIE
OHOreo1eHO3bl HA KOHKPETHBIX
IpUMepax CBOEH MECTHOCTH.
MonenupoBarths pe3yibTaTsl IIpolecca

JdeMoHcTpanuu

Tabmwmiel u cxeMbl: «O0pa3oBaHue
oomnotay, «IlepBUdHAs CyKIIECCUS»,
«BoccTraHoBIIeHHE Jieca TIOCTIE TI0XKapay

CMCHBEI 6I/IOP€OH€HO3OB 1104, BJIMAHUCM

aHTPOMOTEeHHOTO (hakTOpa
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9.5 | Ilpupoansie [IpupoaHbIEe SKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U
3KOCHUCTEMBI Okocucmemvl 03€p u pek. IKocucmemvl | TOHATHI: (PUTOIITAHKTOH, 300IUIAHKTOH,
Mopell U 0Keanos. IKocucmemol myHOp, | APYCHOCT.
Jlecos, cmeneti, nyCmbiHb. XapakTepu30BaTh MPUPOTHBIC
JleMOHCTpAIMH HKOCUCTEMBI, X OCHOBHBIC
Tabnuie! u cxembl: «KocUCTEMA KOMIIOHEHTBI (Ha IIpUMepe 03epa,
«OKOoCcHCTEMAa XBOMHOIO Jiecay, OOBACHATH NPUIMHBI PA3THIHOH
«DKocucteMa o3epar. OGuoMacchl MPOTYIEHTOB 1
OGopya0oBaHue: aKBapHYM Kak Mojenb | oncyMCHTOB B IPUPOIHBIX
IKOCHCTEMAX.
9KOCUCTEMBI.
. | CocTaBnsaTh MacTOUIIHBIC U JETPUTHBIE
IKeKypcusi « IKCKYpPCHs B TUITUYHBIN
[ENU TUTaHUS TPUPOJTHBIX IKOCUCTEM.
ouoreorieHo3 (B 1yopaBy, Oepe3HsIK,
2 [TpuBOIUTH IPUMEPHI OPTAHU3MOB,
eJIbHUK, Ha CYXOJIOJIbHBIN WU
8 . BXOJIAIIMX B COCTaB (PUTOIUIAHKTOHA,
MOMMEHHBIN JIyT, 03ep0, OOJIO0TO)»
300IIJIaHKTOHA, O€HTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH B
’KU3HU HA3€MHBIX IKOCUCTEM.
CpaBHUBaTh OMOMACCY ¥ MPOTYKITHIO
BOJIHBIX M HA3€MHBIX SKOCHUCTEM
9.6 | A"TpOorIoreHHbIE AHTpPOIIOT€HHBIE SKOCUCTEMBI. PackpbiBaTh cojepkaHue TEPMUHOB U
HKOCUCTEMBI Arposkocuctema. ATporieHo3. MOHSITHI: arpO’KOCUCTEMA, arpOIEHO3,
(arposkocucTeMsbl) Paznmuuus Mexay aHTPOTIOTEHHBIMA U | MOHOKYJIBTYpA.

199




IIPUPOJHBIMU SKOCUCTEMAMHU.
JdemoncTpanuu
Tabauibl ¥ cXeMbl: «ATpOLIEHO3Y,

«KpyroBopot BEMIECTB U MOTOK
SHEPI'UM B arpoLeHO3E».
Oo0opynoBanue: repOapuu
KYJbTYPHBIX U JUKOPACTYILIUX
pacTeHUM.

IKCKypcust «IKCKypcHsl B

arpodKoCHUCTeMY (Ha MoJjie Uiu
B TEIUIMYHOE XO3SIUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpo3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI arPOIKOCUCTEM.
CocTaBiATh LIENU MTUTAHKS arpoLEHO3A.
OO60CHOBBIBAaTh MPUUYMHBI HU3KOM
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHMBATh arpo3KOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YETIOBEKA

B COXPaHEHUHU YCTOWYUBOCTH
arpodKOCUCTEM
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9.7

Yp603KOCUCTEMBI.
OKOMOHUTOPHUHT

Yp603KOCUCTEMBI.
KOMITOHEHTBI YPOOIKOCUCTEM.
lNopoxackas dnopa u payna.
CunaHTponu3aius TopoacKoi (hayHsbI.
buonornyeckoe u X031MCTBEHHOE
3HAYEHUE arpO3KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUMN
OpraHu3MoOB B 3KocHucTeMax. Posb
KackaoHo2o ¢ gexma u
8UO0830UPUKAMOPO8 (KI0UEeBbIX
81008) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHoc 3Hepruu n
BEILECTB MEXAY CMEKHBIMU
3KOCUCTEMaMHU. Y CTOMYUBOCTh
OpraHU3MOB,

OCHOBHBIE

PackpriBaTh conep:kaHne TEPMUHOB H
HNOHSATHI: ypOOo3KOocHUcTEMA,
CHHAHTPOIU3AINA, TOpOoCcKas (iopa,
ropojickas (hayHa, 5KOMOHUTOPHHT.
XapakTepru3oBaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCUCTEM.
OmnwuchiBaTh OMOJIOTHUYECKOE U
X031CTBEHHOE 3HAYCHNE
ypOOIKOCHUCTEM.

[TpuBOANTH IPUMEPHI U OLICHUBATH
COCTOSTHHE YpOOIKOCUCTEM CBOEH
MECTHOCTH.

BhIsBIISITE 0COOEHHOCTH TOPOJCKOM
baopsl U hayHBI.

CpaBHHMBATH ypOOIKOCHCTEMBI
MPUPOJHBIE YKOCUCTEMBI
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MOMYJIALIMNA U DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX
BO3JICHCTBUH.

Mexanuszmul 8o30eiicmaust 3a2ps3HeHUll
PA3HBIX MUNOB HA CYOOP2AHUIMEHHOM,
Op2aHUZMEHHOM, NONYIAYUOHHOM U
IKOCUCTNEMHOM YPOBHAX, OCHOBYL
9KOI02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
MeTononoruss MOHUTOPHUHTA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX
9KOCHCTEM.

JdeMoHcTpanuu
Tabmwmiel u cxeMbl: «IIpumepbl

ypOOIKOCHCTEM.
IIpakTuyeckas padora
«M3y4yeHue u onucanue
ypOOIKOCHCTEMBIY.
JlabopaTopHas padora

«3yyenne pa3HOOOpasws MEIKUX
MOYBCHHBIX YWICHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX)

Hroro yacoB mo teme 12

10

Tema «buocepa — rirodajbHass IKOCHCTEM A

202



10.1

buocdepa. Ctpykrypa
1 cocTaB Ouochepsl

buocdepa — obuiennanerapHas
o0oouka 3emiu, e CyIIeCTBYET Uu
CyllecTBOBasa Xu3Hb. Pa3Butune
npenacTaBiieHuit o Ouocdepe B Tpyaax
9. 3rocca. Yuenune B.U. Bepnaackoro
o ouocdepe. Obnactu Ouochepsl u e
coctaB. JKuBoe BelecTBo 6nocdepsl u
ero QyHKIHH.

JdemoHncTpanuu
IMoptpetsl: B. U. Bepnaackuii, 3.
3ro0cc.

Tabmwmiel u cxeMbl: «I'eochepsr
3eminy, «DYHKITUHU )KUBOTO BEIIECTBAY

PackpbIBaTh comepkaHie TEPMUHOB U
NOHATUI: Ouocdepa, )KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTCHHOE BEILIECTBO.
[TpuBOIUTH (POPMYITUPOBKH OCHOBHBIX
nonokeHuu yuenus B. W. Bepnaackoro
o ouocdepe.

Xapaktepu3oBath 00s1acTu Guocepbl
U MX COCTaB, Ha3bIBaTh 00JIACTH
pacmpoCcTpaHEeHHS KUBOTO BEIIECTBA B
000J109Kax 3eMJTH U BBISBIISATH
MPUYMHBI €70 PA3IUYHOTO
pacnpeieNeHusl.

[lepeuncnsate GyHKIMH KUBOTO
BelecTBa orocdepsl (razonas,
OKHUCJIUTEITbHO-BOCCTAHOBUTENbHAS,
KOHIIEHTpAI[MOHHAs], OMOXUMHUYECKasi ).
[TpuBOIUTH IPUMEPHI TPEOOPA3YIOIETO
BO3/ICHCTBUS KUBOTO BEIIECTBA HA
ouocdepy.

AHaTu3UpOBaTh U OIICHUBATH
OMOJIOTHYECKYI0 HHPOPMAITUIO O
TII00ATBHBIX YKOJIOTHYECKUX
npobiemax 6uocdepsl,

MOJIY9aeMyl0 W3 Pa3HBIX

HUCTOYHUKOB.
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OuenuBate Bknaa B. U. Bepnanckoro,

3. 310cca B CO3aHNE YUCHUS
o ouocdepe
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10.2

3aKOHOMEPHOCTH
CYILIIECTBOBAaHMUS
ouocdepsl.
Kpyrosopotsl
BELIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ounocheprl. Ocobennoctu duochepsl
KaK TJI00aIbHOM 9KOCUCTEMBI.
JIlnHaMn4yeckoe paBHOBECHUE B
ouocdepe. KpyroBopoThsl BElIeCTB U
OMOTEOXUMHUYECKUE TTHUKITBI
(yrnepona, azora). PUTMHUYHOCTH
sBIeHUN B Ouocdepe.

JdemoHncTpanuu
Tabauiet u cxemsl: «I'eocdepbr

3emnny», «OyHKIIUU )KUBOTO
BEIIECTBAY,

«KpyroBopoT a3ota B npupoie»,
«KpyroBopoT yrieposa B mpupojie»,
«KpyroBopoT KUCIOpO/Ia B IPUPOJIE»,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpriBaTh comepxaHue TEPMUHOB U
MTOHSATHI: TJ100aJIbHASI DKOCHUCTEMA,
JTMHAMHYECKOE PaBHOBECHE,
KPYTrOBOPOTHI BEIIECCTB,
OMOTCOXUMUYECKUEC ITUKITBI.
XapakTepu3oBaTh 0OCOOEHHOCTH
ouocdepsl Kak riodanrbHON
HKOCHUCTEMBI.

Omnpenensats GyHKIUIO Ouochepsl B
oOecrieyeHuu OMOTeHHOTO KPYyroBOpoTa
BCILIECTB Ha TUTAHETE. XapaKTepru30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yraepoja, az3ota. CpaBHUBAThH
0COOEHHOCTU KPYTOBOPOTa Pa3TUUYHBIX
BEIIECTB.

OrneHuBaTh 3HaUEHUE KPYTrOBOPOTA
BEIIECTB IS CYIIECTBOBAHUS KUZHU
Ha 3eMJie.

OOBSICHATH POJIb OPTAaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILIECTB.

BhIsSBIIATE TUHAMUYECKOE PaBHOBECHE
ouocoepsl.
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[TpuBOIUTH IPUMEPHI PUTMUIHOCTH
SBJICHUH B Ouocdepe

10.3 | 3oHanbHOCTH 2 3oHanbHOCTH OMocdepsl. [lonsatue o | PackpbiBaTh conepkaHue TEPMUHOB U
o6uocdepnl. OCHOBHBIE omome. OCHOBHBIE OWOMBI CYIIW: | OHATUN: OMOMBI, TYH/IPA, XBOWHbIE
OMOMBI CyIIN. TYHApPA, XBOWHBIE Jieca, CMEIIAHHbIE U | JICCa, CMCIIaHHbIC JIeCa,
YcToi4uBoCTh IIUPOKOJIMCTBEHHBIC  JI€Ca,  CTENH, K IHPOKOJIMCTBCHHBIC JICCA, CTCIIH,
orochepsl CaBaHHBI, IYCTBIHU, TPOITMYECKHE jIeca, | CaABAHHBI, ITYCTBIHH, TDOMMUYICCKUC JICCa,

BBICOKOTOpbs. Knumar, pacTuTenbHplil | BEICOKOTOPbS.
¥ OJKMBOTHBIH Mup OuoMoB cymmu. IlokasbiBaTh Ha KapTe "
CTpykTypa U QyHKIMS KMBBIX CUCTEM, | XapaKTEPU30BaTh OCHOBHBIE OMOMBI
OLIEHKA MX PECYpCHOr0 MOTEHIMana u | CYILIH.
onochepHbIX HYHKITUH. CpaBHMBATh OCOOCHHOCTH KJIUMaTa,
JleMOHCTpaLuH MIOYB, PACTUTEIBHOTO U AKUBOTHOI'O
Ta6uauibl 1 cxembl: «OCHOBHBIE GroMpl | VP PA3HBIX 6roMOB cyIIH 3eMH.
cynmmmy, «KKIHMATHUECKHE TTosica BbIABISATS IPUYMHBI 30HATILHOCTU B
3emnm», « Tynapa», «Taliray, Onocepe
«CMemaHHBIN JIecy,
«IInpoKONIMCTBEHHBIN JIecy, «CTenby,
«CaBanHay, «IIycThiHs Y,
«Tponmueckunt aecy.
Oo0opynoBanue: repbapun pacTeHHIA
pa3HbIX OMOMOB; KOJUIEKIIUH KUBOTHBIX

HToro 4yacoB 1o reme 6

11 | Tema «Yesi0BeK 1 OKpPY:KAOUIAs CPeaay
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111

Bosneincrue
YyejioBeKka Ha ouochepy

OKOJIOTUYECKHE  KPHU3UCBI M HX
puyuHbl. Bo3neicTBue 4enoBeKa Ha
ouocdepy. 3arpsi3HEHUE BO3TYIITHOM

PackpbIBaTh comepxaHue TS PMHUHOB H
MOHATUI: aTMocdepa, BellecTBa-
3arps3HATEIH,
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cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpeapl. OxpaHa  BOIHBIX
pecypcoB. Pazpymenne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MmeHeHue
KJIMMATA.

JdemoHncTpanuu

Tabauibl ¥ cxeMbl: «3arps3HeHue
aTMoc(epbl», «3arpsi3HeHNe
rupocepb», «3arps3HEHHUE TOYBBD,

«ITapHukoBbBIH 3 PEerT»

NapHUKOBBIN 3(PPeKT, «030HOBaAL
JIBIPAY, «KUCIOTHBIE HOXKINY,
ruapocdepa, 3BTpodUKaIys BOJ10EMOB,
MOYBa, APO3US MOYB, IECTULIHIBI,
AKOJIOTHYECKUI KPU3HUC.
AHanmu3upoBaTh aHTPOIIOTCHHBIC
(dbakTophl BO3/IeHCTBUS HA Ouochepy
(posb YenoBeKa B MPUPOJIC) HA pa3HBIX
ATanax pa3BUTHS YEIOBEUECKOTO
oO1ecTna.

XapakTepu30oBaTh ri100aIbHBIC
HKOJIOTHYECKHUE TTPOOIIEMBI;

OCHOBHBIE UICTOYHUKH aTMOC(EpPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIC C
YBEJIMUYEHHUEM TPAHCIIOPTa B

KPYIHBIX TOPOJAX; IBTPOPUKAIUIO
BOJOEMOB; MTOCJIEACTBUS 3arPSI3HEHUS
BOJ| XMMUYECKHMU BEILIECTBAMU;
BO3/ICHCTBUE YEIIOBEKA HA

IMOYBEHHBIN MTOKPOB.
ApPrymMeHTUpOBaTh 3HAUCHUE
HKOJIOTUYECKUX 3HAHUU B PEIICHUU
BOIIpOCA O MOJJAEP>KaHUU YCTOMYMBOCTH
ouochepsl
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11.2

AHTpPONIOTEHHOE
BO3JCHCTBUE Ha
PaCTUTEIIbHBIN U
YKUBOTHBIN MHUP.
Oxpana npupozsl

AHTpPONIOTEHHOE BO3JEHCTBUE Ha
PaCTUTENBHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTEIBHOIO U KUBOTHOTO
mupa. OCHOBHbIE TPUHLIMIIBI OXPAHBI
npupoabl. Kpacueie kauru. Oco6o
OXpaHsieMble MPUPOJIHbIE
tepputopuu (OOIIT). borannueckue
cajibl ¥ 300JIOTMYECKHE MapKH.

JdemoHncTpanuun
Tabauuesl 1 cxembl: «Oco00

OXPAaHACMBIC IIPUPOJHBIC TCPPUTOPUN.

O6opynoBanue: ¢potorpaduu
OXpaHSAEMbIX PACTEHUI U JKUBOTHBIX
Kpacnoit kauru PO, KpacHoi kHuru
peruona

PackpriBaTh conep:kaHne TEPMUHOB H
TIOHSITUN: COKpAILCHUE
Oouropa3zHooOpasus, oXpaHa IPUPOIbL,
0c000 OXpaHsieMbl€ TPUPOIHbBIE
tepputopuu (OOIIT), 6oTannueckuii
caJi, 300JIOTUIECKHUH MapK.
XapakTepru30BaTh IUTAHETAPHYIO POJTh
pacTeHUH U )KUBOTHBIX.

[TpuBOANTH MPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3/ICHCTBUS YeJIOBEKa
Ha PaCTUTENbHBIA U KUBOTHBI MHD.

XapaKkTepu30BaTh IPUHIUIIBI
«BceMupHOU CTpaTeruu OXpaHbl
IPUPOJIBD».

[lepeuncnsaTb 0COOEHHOCTH Pa3IUYHBIX

OOIIT.

[TpuBoauts npumepsl OOIIT,
PacCIIOJIOKEHHBIX B CBOEM MECTHOCTH.
Jloka3pIBaTh Ha MPUMEpPaX ONACHOCTh
COKpaIlleHUsI OMOJIOTHYECKOTO
pazHooOpa3ust 3eMIIn.

[IpuBOAUTH PUMEPHI PEAKUX U
MaJIOUHMCIIEHHBIX BUIOB PACTCHUIN U
’)KUBOTHBIX CBOEH MECTHOCTH,
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3aHeCEHHBIX B KpacHble KHUTH
pernoHoB u KpacHyro kHury PO
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11.3

PauvonansHoe
[IPUPOAONIOJIL30BAHUE
U YCTOMYUBOE
pasBUTHE

OCHOBHBIE PUHITUTIBI YCTONYHBOTO
Pa3BUTHS YEJTIOBEUYECCTBA M IIPUPO/IBI.
PanmonansHoe
IPUPOJIOIIOIH30BAHUE U COXPAHCHUE
OMOJIOTMYECKOTO Pa3HOOOpa3us
3emuin. O61IKME 3aKOHOMEPHOCTH
r100aJbHBIX DKOJIOTMUECKUX
KkpusnucoB. OcoOCHHOCTH
COBPEMEHHOT'O KpHU3HCa U €TO
BEPOSITHBIE TIOCIe/ICTBUS. Pa3BuTne
METOJIOB MOHUTOPUHTA PAa3BUTHS
OTIACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemmnule ucciedoBanus nepexood
K pecypcocbepezaiowell u
KOHKYPEHMOCHOCOOHOU IHepeemuKe.
buonocuueckoe pasnoobpasue u
ouopecypcwl. Hayuonanvhoie
UHOpMAYUOHHBIE CUCTEeMDbL,
obecneuugarouue OOCMyn K
uHgopmayuu no coCMoHU0
OMOeIbHbIX BUOOB U IKOCUCTEM.
OcHosbl 3KOpeaburumayuy IKOCUcmem
u cnocobos 60pvdvL

OuonospeicoOeHUAMU.

PackpsiBaTh copepkaHue TEPMUHOB U
TTOHSTHM: palMOHAJIBHOE
[IPUPOAOINOJIBL30BAHNUE,  YCTOMYUBOE
pa3sBUTHE, MPUPOAHBIE  PECYPCHI,
DKOJIOTUYECKUH CIIE]I.

XapaKTepru30oBaTb OCHOBHBIE PUHIIUIIBI
YCTOWYMBOTrO PAa3BUTHUS YETIOBEYECTBA U
MIPUPO/IBL.

OnuceiBaTh HEMCUEPIIAEMBIE U
rcuepraemMble MPUPOIHBIE PECYPCHI,
MOTYEPKHUBAsi OTHOCUTEIBHOCTD
HEHUCYEPHAEMOCTH IIPUPOIHBIX
PECYPCOB; XapaKTepU30BATh ITPOLECCHI
VX BO3HUKHOBEHUS U YCIIOBUS CPEJIbL,
MPUBOJIAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh po0IeMBbI paliiOHAIBHOTO
IIPUPOAOIIOJIB30BaHUS U HAXOAUTH IIYTH
UX PELICHUs
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PeKOHCl’I’lpyKL]u}Z MOPCKUX U HA3EMHbIX
IKocucmem.
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JdemoHncTpanuu
Tabauiel u CXEMBI:

YIPaBIISIEMOrO MUPa»

«Monemn

Htoro 4acoB no teme 6
PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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