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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHomy npeamety «buonorus» (Ha yriyOJI€HHOM ypOBHE)
JUIsi OOy4EeHHsSI HAa YPOBHE CpeHEro o0Iero o0pa3oBaHMs COCTABIIEHA HA OCHOBE
PabGouass mporpamMmma 1o Ouoyiorud Ha 0a30BOM YypOBHE CPEIHEr0 OOIIero
oOpa30BaHUs COCTABIICHA HA OCHOBE (hefiepaibHON paboueli MporpaMMbl CPETHETO
obmrero obpaszoBanust buonorust u mpukasa Ne 704 ot 09.10.2024 «O BHeceHUM
U3MeHEHMd B HEKOTOpble TNpuKadbl MHHHCTEPCTBA MPOCBELIEHUS
Poccuiickoiit ®Pegepaumu, kKacawimecss @QeaepajabHbIX 00pa3oBaTeJbHBIX
NpOorpaMM  HAYAJbHOr0 00mero o0pa3oBaHUsl, OCHOBHOIO0 O0O0IIEro
o0pa3oBaHusl U CpeHero 001mero 00pazoBaHus.

OBIIAS XAPAKTEPUCTHUKA YUEBHOI'O IMPEAMETA
«BAOJIOT' US>
(yenyb.aénnniii yposenn)

Cornacao nonoxenusim ®I'OC COO npoduiibHble yueOHBIE MNPEIMETHI,
u3ydJaemMble Ha YIIIyOJIEHHOM YypOBHE, SIBIAIOTCS crocoOom muddepeHimanum
oOy4yeHHsT Ha YpOBHE CpeHero oOImero o0pa3oBaHUs M NPHU3BaHbI 00ECIEUUTH
MIPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHHM OOIIUM, CpPETHUM
po(eCCHOHANIBHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIblid U3 ITHUX
y4€OHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HAa MPUOPUTETHOE PEIICHUE
oOpa3oBaTeIbHBIX, BOCHHUTATSIBHBIX W Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodoprueHTaeil 00y4amuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIaCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIMHOM, SKOJIOTHEH,
TICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" maér mpejcraBieHue o
HeMu W 3a]adax u3ydeHus ydeOHoro mpemmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpPHpPOBaHHME TIO pa3jieliaM | TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHIyeT TMOCIEAOBATeIbHOCTh W3Y4YEHUS YYeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peaau30BaH TPHUHIIMIT MPEEMCTBEHHOCTH C HW3YYCHUEM OWOJIOTMH HAa YypOBHE
OCHOBHOr0  00mero oOpa3oBaHusi, Onarogapss uYeMy MPOCMAaTPUBAETCS
HANpaBJIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OHMOJOTMYECKHUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIIEHUS K OKpY»Karolled NnpupoaHou cpene. B



nporpaMMe Mo OMOJIOTHM TakKXe MOKa3aHbl BO3MOXXKHOCTH Y4eOHOTo mpeamera
«buonorusiy B peamuzanuu  TpeboBaHuii PIOC COO Kk MIaHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW JESTEIBHOCTH,
OoOy4JaronmMxcss MO OCBOCHHUIO COJIEpKaHUsl OHOJOTMYECKOro 0O0pa3oBaHUs Ha
YpOBHE CpeHEro 0011Iero 0opa3oBaHusl.

Y4eOnpiii nmpeameT «buonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiiaeT OuOoJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OPUEHTUPOBAH Ha
pacuiMpenye U yriayOJeHue 3HaHUM, 0Oydaronuxcsi O KMBOW MPHUPOIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OUOJIOTUH Pa3BUTHA,
TE€HETUKHU, CEIEKUNUN, OMOTEXHOJIOTHH, SBOTIOLUOHHOTO YYEHUS U SKOJIOTUH.

N3yuenune yueOHOoro mnpeamera «buosorus» Ha YIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUMXCS K MOCIEAYIOLIEMY IOJIYYEHHIO
OMoNOrMueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETrO
npodeccuoHanbHOro 0opa3zoBanusa. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHbIX TPU H3YYEHUH  OO0yHaroUUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHUS TOJY4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAaHUS O PACTEHMSIX, MKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJOBEKa, OOLIMX 3aKOHOMEPHOCTAX KHU3HU,
JOTIOJTHUTENBHO BKIHOYEHBI OMOJIOrMYECKUE CBEECHUS MTPUKIIAHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOIb30BaTh KaK OPHEHTHPHI IS MOCIETYIOLIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUAMM, IMOJYYEHHBIMH OOYYaAIOLIIUMUCS NpPU H3yUYECHUH
bu3uKK, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIs )KMBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIOLMKH OPraHUYECKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJIOTUYECKOro pa3HooOpaszus Tuianetsl. Tak, B 10 kmacce
M3Y4YalOTCS OCHOBBI MOJICKYJSAPHOM M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUHU, OMOTEXHOJOTUU U CUHTETHUECKOMH
OWONOTHY, aKTyalW3UPYIOTCA 3HAHMS, OOyJaronuxcs Mo OOTaHHWKE, 300JI0THH,
aHaromuu, (Qusnonorun yenoBeka. B 11 kmacce wW3ydarOTCs SBOJIOIMOHHOE
y4€HHEe, OCHOBBI SKOJIOTUHU U yueHue o duocdepe.

VYueOubiii mnpeamer  «buomorus» mpu3BaH  00€CNEUYUTh  OCBOEHHE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MPUHIUIIOB U MPAaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,



OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIICIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaXx OMOJOTHYeCKHX 3HaHUM. J{7s
pa3BUTHS W TMOJJEpPNKAHUSA HMHTEpeca, O0ydaromuxcsi K OHOJOrMuM Hapsigy Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOIO0 MaTepHualia B COAECPKAHUU MPOTPAMMBI
1o OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJIEHMS M PA3BUTHUS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Ilenb n3yuenus yueOHoro npenmera «bruonorus» Ha yriyOJI€HHOM ypOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCITI0JI30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpPECa K ONpPeneNEHHON 00JacTu
pO(ECCUOHANIBHON JIEATEIbHOCTH, CBSI3aHHON € OHMOJIOTHEW, WM K BBIOOpY
y4eOHOT0 3aBeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOr0 00pa30BaHusl.

JlocTmxeHne 1enu U3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yrayOJa€éHHOM ypOBHE 00€CTIEUMBAETCS PEHIEHUEM CIEIYIONIUX 3a0a4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOIOTHYECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOCHHH, MHOTO00pa3ud M OCOOCHHOCTSAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MONyJIALHMs, BUA, OUOTreoLeH03, Ouocdepa); 0 BhIJAIOLIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYyYarolMXCcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHMOJIOTUH, HSMOPHUOJIOTUUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OHOJIOrMH, TMaJCOHTOJOTHUH,
HKOJIOTUH);  METOAaMH  CaMOCTOSITEIBHOTO  TPOBEIEHUS  OMOJOTMYECKHUX
UCCIeNoBaHU B Jabopatopun W B mpupoge (HaOmojaeHue, H3MEpEeHUe,
HKCIIEPUMEHT, MOJICTIUPOBAHHUE);

OBJIaJIcHHE OOYYarOUIMMUCS YMEHHSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIUIO; TMOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMU U  3KOJOTHYECKUMHU
npobsieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCJEICTBUS CBOCU JAEATEIBbHOCTU IO
OTHOIIICHUIO K OKpYXKalIlelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3IOPOBBI0  OKPYXKAlOIIMX JIOJIeH; OOOCHOBBIBAaTH U  COONIOAATH  MEpPbI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBWiia MOBEICHUS B MPHUPOJAE U
o0ecrniedueHns 0€30MacCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTH B UPE3BbIYaHBIX
CUTyallUsiX MPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBPEMEHHbBIE HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTUH;



pa3BUTHE Y 00yYaIOUIMXCS UHTEIJICKTYadbHBIX U TBOPYECKUX CITOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPBITUAMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €I IMPOOJIEMaMH, METOJ0JIOrUeER
OMOJIOTUYECKOTO UCCJIeIOBAHMS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
O00BEKTOB U MPOIIECCOB;

BOCIHUTAHNUE y 00YYAIOMIUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJE B
1[EJIOM U K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuobpeTeHne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIOIL30BaHUN (COOJIOIEHNE TpPaBWJ IOBEIEHUS B MPUPOJE, OXPAHBI
BUJIOB, IKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbSI
OKpyXaromux JoAel (coOmogeHuss Mep npoduiakThkd — 3a00J1€BaHUM,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITEIFHOCTH B YPE3BBIYAMHBIX CHUTYaIHSIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHMCS
VHAWBUIYaJIbHON obOpa3zoBaTeIbHON TPAEKTOPUH, CITIOCOOCTBYIOIISH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOTIPEICICHNI0, B COOTBETCTBUH C
WHIUBUTyaJIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHeNM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsX  CPEAHETO
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIIIETCSl TIPOBEJCHUE JIA0OpaTOPHBIX M TMpakTHUYeCKuX pabor. Taxxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIENOBATENLCKUX padoT,
TEMaThKa KOTOPBIX OMPEISISETCS y4YUTeJIeM Ha OCHOBE HUMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXAHME OBYUYEHUA
10 KITIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OHoJoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, NU3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOro. JKW3HB Kak ¢opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IInaHupoBanme skxcnepumenta. IlocraHoBka w
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Meromb
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, ydacTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OelnkoBOW Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapuabl, Ucaxapu/ibl, OJTUrocaxapuabl U MOJUCAXapPU/IbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnmpans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
cmpyKmypbul U OyHKYull OUOMONEKY U Ux KOMniekcos. KomnvromepHultl ouzatin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHue mpokapuoTHIecKoi kieTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpoPHON U aBTOTPOGHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BEWIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa ¥ pyHKIMH KJIETOYHOM CTEHKU PacTeHUM, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nuroriazMel. OpraHoubl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoMAOB KiIeTKH. CTpOeHue IpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcrnopt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KieToK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuu u naacmuod. Cumouocenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl HeMmblueunblx Kiemok. MukpotpyOouku. KneTouHslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPETIapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckass padora  «l3ydeHue  JBWKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIM. YyacThe KUCIOpoJia B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPTraHMYECKUX KaTaJiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noob6pa3zue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax ouogoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYAOBaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunHrtesa. [IpuHUINN KOMIJIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotul kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner pervmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsiumss mutoThueckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanun

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HENCSITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX HU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. Ilorjomenue BOABI, YIJIEKMCIOIO Tra3a H
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenne y opranu3mMoB. Beimenenue y pacteHuil. Beimenienue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHBOTHBIX M uejoBeka. [louku. CTpoeHne u QyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOM 31U Thl. ODUTOHIUBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuet, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JjieBaHUN. MeXaHU3MBbl KJIETOYHOI0 U
ryMOPaJIbLHOI'0 HMMYHHUTETA. Paznuume MEKIY BPOKIEHHBIM
(HecnenuduyeckuM) M NPUOOPETEHHBIM (cnennPUIECKUM) MMMYHHUTETOM.
IlonsitTuss 00 AKTHBHOM M MNACCHBHOM MMMYHHUTETe, A TaKKe BH/bI
HCKYCCTBEHHOT0 MMMYHHMTETA (BAKIUHALUA U Jie4eOHbIe CbIBOPOTKH)

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryiasiuus y
pactenuid. PocToBbIE BelIECTBAa U X 3HAYCHHUE.

HepBHas cucrema u peduieKTOpHast peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTIENbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniaMmo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenmit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIs,
«CTpoeHue JNHUCTOBOM IMIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpllieuHas  cucreMay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cucteman, «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUN,
«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPO€HHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHue HO0KIEBOro uepBsi», «HepBHas



cucrema poio», «HepBHas cucrema marymkum», «HepBHas — cucrema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HAaCEKOMBIX, MIJIOKOXKHUX, KUBbBIE 3K3E€MIUISIPl KOMHATHBIX pacTeHWil, repOapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTCHUN,
paciernieHust KpaxMania U OelKoB MoJ AeicTBUEM (PepMEHTOB, 000pyI0BaHUE AJis
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTEHUI.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TOYKOBAaHUE,  CIOPYJISALHUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, Wik rameTtsl. Meino3. Craauu
Mmeno3sa. [loBenenne xpomocoM B meno3e. Kpoccnarosep. buonorndyeckuii cmpici
MeEHo3a M IIOJIOBOTO Tporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). JlpoOnenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(ractpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSHUE 4YacTe pa3BUBAIOIIETOCA 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.



Poct u pasButrue xuBoTHBIX. [locTomOpuonaneHeiii nepuon. Ilpsmoe u
HenmpsiMoe pas3BuTHe. PasButne ¢ MeraMopdo3oM y OECHO3BOHOYHBIX U
ITIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAaYE€HHE NPSAMOIO M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U YesioBeka. CTaguu mocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepnonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['ametorenes y pacteHud. OIUIOJOTBOPEHHME M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHU3MBI pETYIALAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BereraTuBHOe pasMHOXeHUE», «TuIbl Oecronoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIAMHIOMOHAIbB», «Pa3MHOMXEHHE JBIIICHBD»,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWLEKIETKH M criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOe pas3BuTHe», «Pa3zBurne Malckoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHne ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTCHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManopOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBIY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpenapaTaxy.

IIpakTnueckas padora «BbIABIECHHME MNPHU3HAKOB CXOJCTBA 3aPOIBIIIEH
MTO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. 1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbIE TEHETUYECKHUE MOHSITUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlabopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETUYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaclIeIUIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUs.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJeloOBaHMUS  Tpu3HakoB.  [luTosormueckue  OCHOBBI  JTUTHOPUIIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXaHU3M ONPEAEIEHUS Mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJd. ['eHeTnuyeckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['eHotum kak uenoctHas cucrema. [IenoTponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXXECTBEHHBIM ajieu3M. B3auMoaelcTBHEe HeaUICAbHBIX TI'€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO351H
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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



Tabmuiet u cxemsl: «IlepBeiif 1 BTOpoil 3akoHbl Menaens», «Tpetuii 3akoH
Mennens», «AHanmu3upymoliee CcKpelmuBaHue», «HemomHoe TOMUHUPOBAHHEY,
«CrenyieHHOE HAacleOBaHWE TMPHU3HAKOB y Apo3odumib», «['eHeTuka momay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MoJelb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rHOpUIOB TEPBOrO TOKOJCHHUS W pPAacCIICIJICHHs MPU3HAKOB, MOJAENb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM CLEIUICHHOTO HACIJIEIOBAHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpELIMBaHUA Y IPO30(QUIIBD».

IIpakTuyeckass paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTMNAa W cpeabl mpu  GopmMupoBaHUM (PeHOTHNA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTHMIIMYECKAash N3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W TMOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOrO BU/IA.

MyTranmoHHass W3MEHYMBOCTh. BuIbl MyTauuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLIMPOBAHHBIE MyTaluuHh. SIepHbIE W
HUTOIUIa3MaTuyeckue myTtanuuu. CoMaTUYeCKUE W MOJIOBbIE MyTaluu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTUYECKUX PSIJI0B B
HacnencTBeHHoM m3menuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHUBOCThH U
HACJIECTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCcKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.



Tabmumbpr w  cxembl: «Bumgsl w3MeHUHMBOCTHY», «MoaudukanruonHas
W3MEHYUBOCTEY, «KomOnnaTuBHAS U3MEHYMBOCTH, «Merio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

O6opynoBaHue: KUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (doTorpadun) >KMBOTHBIX C Pa3IMYHBIMUA BUAAMU U3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo30oduiibl  (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 14. I'eneTnka 4yejioBeKa

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIN3HEIIOBBIM, U TOT€HETUYECKUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YeJIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oose3Hu dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM IPEapacioyioKEHHOCTHIO.
3HauyeHUE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPALICHUU U JICYCHUU NEHETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnyeckre (HakTOphl TIOBBIINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesoBeKay, «I eHeTnyeckue 3a00ICBaHMS YSIIOBEKaY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJNEKIIMU W JIOMECTUKAIIHM.
Yuenue H. U. BaBummoBa o lleHTpax mnpOMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaclieACTBeHHOM wu3MeHunBoctd H. WM. BaBwioBa, ero 3HadueHue mis
CEJIEKIIMOHHOW PadOoTHI.

Metoasl cenekunoHHONW paboTel. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanne



IPOU3BOAUTENEH MO MNOTOMCTBY. OTOOp MO T€HOTHNY C MOMOLIBIO OLEHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PanuannoHHbI 1 XUMUYECKUN MyTareHe3 Kak MCTOYHUK MyTallui y KyJIbTYpPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuszkopoacTBeHHOE — CKpellMBaHuMe, WMiauM  MHOpuauHr.  HepoacTBeHHOe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusauus. llpeononenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DesonIoYuUsLY.

CoxpaHEHHE M U3YYEHUE I€HETUYECKHX PECYypCOB KYJIBTYPHBIX PACTEHUN H
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYEeCKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAx YayuueHus Cyuecmeyiouux U co30aHus Ho8blX NOPoO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JleMoHCTpauumn

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

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHasi padora «l3ydeHue cOpTOB KyJIbTYPHBIX PACTCHUNA U MOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METONBI U JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKTHI, UCHOJb3yEMbIE B OHMOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPUCTHKA. TpagunuonHnas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3niaHre TEXHOJOTH U MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3ALUS U  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TrarioujoB B CEJICKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METOA TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIoBeKa U OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmMompuHTUHTA U ckaddoaauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KITIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUHA B
omnoJsioruu

OpomounoHHas teopus Y. JlapBuHa. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrky1ine cuisl 3Boonny BU10B 110 Y. /lapBuHY (BBICOKAsi HHTEHCUBHOCTb
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHUs
IpUCIIOCOONIEHUI Yy pacTeHuid M kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOLICHMSI JBHXKYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKOM TEOPUH 3BOJTFOLIM.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTypbl mnonyiauuil. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE MW3MEHEHHMs 4YacToT aiened B nomyjsauusx. ekt
ocHOBaTend. JIDgghexm oOymuiniounoco eoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasnoobpaszus: npuyunsvl u cieocmsus. llposenenue s¢hpexma opetigha 2enos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLui:
reorpaduyeckas (IpocTpaHCTBEHHAsA), OMoJornyeckast (penpoyKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qgakrop sBomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIMUH.
Bo3HUKHOBEHHE  TPUCIIOCOONEHHMH Yy  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepuum u cTpykrypa. BupooOpazoBaHue kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOObI
OOpBOBI C HEl.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIIOLUNY, «IKOJIOTMYECKass M30JSAUUs MONYJSALHNA CeBaHCKOU (openny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JIEUCTBUS €CTECTBEHHOTO o0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHUE,
«HaycTpranibHpI MenaHu3M», «KuBble uckonaemsie», «llokpoBuTEIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuUia B
npupozae», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnounael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTUIl U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJOB, TepOapu pacTeHuUW ONWM3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMH CIIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobreHus  OpraHm3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOp(oIOrHIecKkoMy
KPUTEPHUIO.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

Metonbl  HM3ydyeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouud. llepexomgHsie ¢GopMbl U (PUIOTCHETUYECKUE  PAJIBI
OpPTaHU3MOB.



buoreorpaduueckue Meroapl uszydeHus sBomonuu. CpaBHeHHE (QIIOPHI U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHAEMUKHU U PEITUKTHIL.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIOLMH. ['eHeTnueckue MexXaHU3Mbl HBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHHUS (HUIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUL.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLMY.

JleMoHCTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «lpeid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5SMOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. JloHayuHble PEACTABICHUS O 3aPOKJICHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONMUSA. XHMHYECKAas OBOTIONHSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
OmnapuHa, TUnoTe3a nepBuYHOro Oynpona Jx. XomnaeitHa, reHeTHUECKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TMPOTOKIIETKH.



Hctopust 3emu U MeToabl €€ H3ydeHHs. Fckomaemble OpraHuyeckue
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxponosiorus. ['eoXxpoHosorndyeckas mKasua: 30Hbl, 3pbl, IEPUOBI, TOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(o3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONIMX U
ntul. [lpunnoun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3emMie IO dpaM M MEpUoAaM: apxeu, MPOTEPO30M,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apoKIeHus Xu3Hm», «Cxema ombita C. Mwmuiepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUK»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHnOMuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pactenusi», «OpraHbl I[BETKOBBIX pacTeHUi», «Cxema pa3BUTUSA KUBOTHOTO
Mupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHONnoa0CTHEIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM dpe», «Pa3BuTue Kn3Hu B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
WUITIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyye€ja NTULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennto abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHHH B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOINOI eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBeeHueckue. OTIn4us 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBL.

JIBrkymue cuiibl ((hakTOphl) aHTPOTIOTeHEe3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIIHE MPEKH YeJIOBEKOOOPA3HBIX 00€3bsH U
JTtoJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JoJei. YeroBeK yMeblil, epBbIe
W3TOTOBJICHUS OpYAuM TpyzAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOT0 YEJIOBEKa U YEJIOBEKA pa3yMHOro. YemoBEeK HEaHAEPTAIbCKUMA



KaK BHJI JIIOJIEM XOJOJHOTO KJMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasleoreneTrka u majieOreHOMMKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanMoHHbIN Tpouece U noaumopdusm. [lonynsunoHHBIE BOJHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IIJIaHeTe.
EnuacTBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEepbl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKa.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue K03BOIONUHI OUOJIOTHYECKOTO U COLIUATBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBIXKyIIME CHUIIBI AHTPOIIOTE€HE3a», « IBOIIOLIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YETOBEKa», «Pachl 4ETOBEKaY.

O6opynoBanue: MyJSDKH — OKaMEHENOCTEH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUuH C
MUQOJIOTHIECKUMU U OHOJIEHCKUMM CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyesIoBeKa, MOJIEhb
yeperna 4YejaoBeKa M uepena IMIMMIIAaH3€, MOJENIb KUCTH YEJIOBEKAa M KHUCTH
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuassi padGora «/3ydyeHme ocoOEHHOCTEH CTpOEHHUs CKeleTra
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallkil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apoxxaeHue u pa3Butue 3xonoruu B Tpynax A. 'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OKOJOTMYECKHX 3HAHWM [  4YelOBEKa. JKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubr 1 cxembl: «Pazgensr sxonorun», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTpoIoreHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢daktopel. CBeT Kak sKkojorudeckuii Qaxrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temmneparypa kak odkojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
nojJiep KaHuio0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucnocoOneHuss OpraHusMoB K
YKU3HH B pa3HbIX Cpeiax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.



XKuzuennoie Qopmbel opranusmoB. [lonstne o ku3HEHHOU (dopme.
Kusnennsie popMbI pacTeHUMN: JEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUC
TpaBbl, OJHOJCTHHE TpaBbl. JKuU3HEHHBIC (HOPMBI >KUBOTHBIX: THIAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmbl. [lapasutusm, koomeparus,
MyTyaln3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyieOHn4ecTBO). Hetpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanun

Tabmuupl U cxembl: «Ikonorudyeckue @akropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
MATaHUSA), «XUIIHUYEeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IMYHBIX SKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repdbapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repOapu MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OOJAIAlOIIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW KW3HH, repdoapuud u
KOJIICKIIMM PACTEHUW U >KUBOTHBIX Pa3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCTIOCOOJIECHUM OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMma. Posib HEOJHOPOAHOCTU Cpeibl, GU3HMUECKUX OapbepoB U



0COOCHHOCTEN OMOJIOTHH BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MOmyJsiuu U €€ peryisinus. bHoTHYecKuii NMOTeHLHMA MOMYJISLHUH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUsA. Perymnsiids YuCICHHOCTH MOMYJSLUUNA: poib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3mepsl skosormdeckomn
Hui. [loTeHnnanbHas U peaau30BaHHAs HUIIIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBA3UU 4YKEPOIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuubl W cxeMmbl: «ODKOJOTHYECKUE XAPAKTEPUCTUKU MOMYJISALHN,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasiuum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

Ob6opynoBanue: repbapuu pacTeHH, KOJJIEKIIUNA KUBOTHBIX.

JlabopaTopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOrM4ecKHre MUpaMu bl YUCEN, OMOMACChl U SJHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HanpaprienHble 3aKOHOMEpPHBIE CMEHBI COO0IIEeCTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTE€HHbIE BO3JICHCTBUS Ha



cykueccun. Knmmmakcnoe coo6miectBo. buopasnoodpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHHE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouegvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYHMBOCTh OPTraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUS.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCHCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIHOHAIbHbIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca MOcye
noxapa», «KoCHCTeMa 03€pa», «ArpoieHo3», «KpyroBopoT BemiecTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypOo03KOCUCTEMBD».

Jlabopatopuasi padora «lM3ydeHue paszHooOpazusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IDKCKYpcUsi «IKCKYpCHsl B TUIUYHBIM OMOreoieHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, HA CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKypcusi «DKCKYpCHUsl B arposKOCHCTeMY (Ha MOJi€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buocepa — obmeruranerapHas oOonoyka 3emiid, TA€ CYIMIECTBYET WU
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o 6uocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsa Ouocdepnl. OcobeHHocTH Ouochepnl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U TUPOKOJIMCTBEHHBIE Jieca, CTETH, CaBaHHbI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. 1. Bepranckui, J. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopoga B HOpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOoMBbI cyminy, «Kinumarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannbiii nec», «lLIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHure Bo3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPHHIMIBI OXPAHBI MPUPOIHI.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300JI0THICCKUEC TTAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPONOMOJIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporeccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepezaiowel u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K



uHgopmayuu Nno  COCMOAHUIO OMOEIbHLIX 6U008 U 3IKocucmem. (OcHosbl
9Kopeaburumayuyu dKocucmem u cnocooos 060pvObl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHUIY», «MOIETHN YyIPaBIIEMOTr0 MUPa.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIMMUCA POCCUNCKOM
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OHOJOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE Peaau3ali OCHOBHBIX HAIPaBJICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEILCKUX 3a7a4y, YBAXKHUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOMN rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEIUIO U MaMSATHUKAM MPUPO/IBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEINSIM, CO3/TaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOI'0O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YyHOTPEOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATH HEOJArONPUSATHBIE IKOJIOIMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU I COBPEMEHHOM LMBHIA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM T'PaMOTHOCTU oOydaromuxcs, GopmMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIAININX B HEM HM3MEHEHUU,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAaHHWE LEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCaJIbHbIE y4eOHBbIE JcHCTBHS (IIO3HABaTEJbHbIE, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble yueOHble JEWUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpcaJbHble yueOHbIE AEMCTBHS, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (DAKTOB M SIBICHUMN
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN [PEACTaBICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  MPOTUBOPEUYM  pa3sHOro  pojAa, BBIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PELIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELIECHUS ITPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh U HETPOTUBOPEUNBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIB30BAHUS PA3TMIHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMaNMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTaBJIATh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHHMBAaTh HWJIECH C TO3ULHM HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranm3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKM U CBOEBPEMEHHO IIPUHMMATh PELIEHUA IO HUX
CHU)KCHMUIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH aHAJIU3E pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOOecredYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHWUU W UX MPUMEHCHUIO B Pa3JIMYHBIX YUCOHBIX, a TAKXKE B
pEAIbHBIX XWU3HEHHBIX cUTyanusix. [IpeamMeTHble pe3ysbTaThl MPEACTaBICHBI IO
roJlaM U3y4eHHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTHMM B CHCTEME
€CTEeCTBCHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBCHHO-HAYYHOM KapTHUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIQJICHUE CUCTEMOM OHWOJOTUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHus [. MeHnaens, TOMOJIOTUYECKUX PAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJIOBEKa, IHPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUIMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

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

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIbTATOB;

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

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpYs 1eJdb HCCICIOBAHMs, AaHAIW3UPOBATH TMOTYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymiei MmpodeccHoHaNbHOMI
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpPraHM3allUsAX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOexHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, cCHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswia (munumyma lO. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcaHue, U3MEpeHue, HaOII0JICHUE, SKCIIEPUMEHT), CII0CO0aMU BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3UM MEXKIY TMPOILECCaMU SBOJIOLUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMIIOHEHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpPraHU3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXKJIY UCCIEAYEMbIMU OMOJIOTUYECKUMH MPOLECCAMU U SIBIICHUSMH, JI€TIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, TMPOBEPSATh HX OKCHECPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayiiel mpodecCHoHAIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsl
1 buonorus xak Hayka 1 bubmotexa [JOK
- https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
2 JKuBble cucTeMBbI U UX U3YYCHHE 2 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
b 2 .
3 HOTOTHA IIETIEH 05 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
4 XVMHYECKasi OpraHu3anysl KIETKH 10 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
2
> (CTPOCHHE I GYHKIUI KIeTKH 8 https://m.edsoo.ru/7f41¢c292
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubnmnorexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas nadopmanus u 9 05 bubnuotexa [JOK
peanu3anus e€ B KJICTKe ' https://m.edsoo.ru/7f41¢c292
. bubnuotexa [JOK
XK 1 1
8 VISHEHHBIT HHIOT KICTICH 6 https://m.edsoo.ru/7f41¢c292
bu6nunorexa LIOK
9 18 1.5
CTPOCHHE i (YHKIUHH OPranH3MOB https://m.edso0.ru/7f41¢c292
10 Pa3zmMHOXeHHE 1 pa3BUTHE OPTraHU3MOB 8 15 h:?ggﬁ:ﬁg;ﬁigﬁﬁ 410292
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 0.5 bubmuotexa [JOK
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HN3MCHYUBOCTU OPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 htﬁggzﬁzzzif 3};41(3292

13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 higg;ﬁzzzzg 8;%410292

14 I'eHeTHKa YernoBexa 3 05 hﬁgfﬁfﬁﬁiﬁf r(aﬁmczgz

15 Cenekuust opraHu3MoB 4 1 ht]iggzprﬁzzz?)f r(aﬁf41c292

16 BbroTexHonorns M CHHTETHYECKast OMOIOTHS 4 higgzﬁzzzzf rou}émlcggg
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4 1 bubnnoreka [JOK
npeACTaBIeHN B OHOIOTHH https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
2 M 14 2
HKPOSBOINONHA H £6 PESyILTathl https://m.edsoo.ru/7f41cc74
3 Makpo3Bostonus 1 €€ pe3yabTaThl 6 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
4 IIpoucxoxaeHUE U pa3BUTUE )KU3HU Ha 15 15 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 h]iﬁ)ijfl?r?lfzggoﬁ?jj? fa1ce74
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPTraHWU3MOB M HA/IOPTAaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
. N ' https://m.edsoo.ru/7f41cc74
C OKpy’Karollel cpenon
bubmuorexa [JOK
7 9 1.5
OpramHswbl it cpena oduTars https://m.edsoo.ru/7f41cc74
. bubnuorexa [JOK
8 C) 9 0.5
KOIIOTHL BUIOB 1 HOTLYIAHH https://m.edsoo.ru/7f41cc74
9 DKOJOTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05 bubnmnoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
10 b — 17100 6
Hochepa — ro0anbHAs SKOCHCTEMa https://m.edsoo.ru/7f41cc74
11 YenoBek u OKpykaromias cpeia 6 bubnmuorexa [JOK
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PesepBHOE Bpems

https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
No Koan4yecTBO 4acoB Jara
JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer KoHTpoJibHBbI IIpakTHyecku H3Yy4Y€HH pecypebi
n 0 e padoThl e padoThl |
buomnorus xak
KOMILIEKCHAsl HayKa 1 _ _
https://resh.edu.ru/subject/lesson/3827/main/118
KaK 4acThb 1
94 4/
COBPEMEHHOTO
oOmecTBa
JKuBrle cucTeMBI U UX https://resh.edu.ru/subject/lesson/3827/main/118
cBolicTBa YpOBHEBas L 944/
OPTaHU3aLHs KUBBIX https://resh.edu.ru/subject/lesson/5388/start/
CHUCTEM
IToBTOpEeHUE
M3y4EHHOTO MaTepHaa.
CraproBas 1 1
IUarHocTHYecKas
pabora.
Hcrtopus oTkpbITUS U )
O — 1 https://resh.edu.ru/subject/lesson/3874/start/
ya ) https://resh.edu.ru/subject/lesson/3885/main/
Kiterounas reopus
Metonsnl
MOJIEKYJIIPHOHN U
KJIETOYHOM OMOJIOTHH. 1 0.5 https://resh.edu.ru/subject/lesson/4951/main/

[IpakTrueckas padota
«3yueHnne meTon0B



https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/

KJIETOYHOM OHonoruu
(xpomatorpadusi,
anexTpodopes,
nuddepeHnranIbHoe
HeHTpUyTUpOBaHUE,
[ILIP)»

XUMUYECKUH COCTaB
KIIETKU

https://resh.edu.ru/subject/lesson/4951/main/

MuHepanbHbie
BEILECTBA KJIIETKH, UX
Ouosornyeckas poib

https://resh.edu.ru/subject/lesson/5392/main/

Opranunueckue
BEIIECTBA KJIETKU —

6enku. JlabopaTopHas

pabota
«O06HapyxeHHe
0EJIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX
peaxkuuii»
CBoiicTBa,
KIaccupuKanus u
¢byHK1IMN O6enKoB

0.5

https://resh.edu.ru/subject/lesson/5392/main/

https://resh.edu.ru/subject/lesson/5501/main/

10

Oprannygeckue
BEIIECTBA KJICTKH —
YTJIEBOJIbI

https://resh.edu.ru/subject/lesson/5394/start/

11

Oprannygeckue
BEIIECTBA KJIETKH —
JIUTIH B

https://resh.edu.ru/subject/lesson/5499/start/



https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/

12

Hyxnennossie
kuciotel. JJHK u
PHK. JIaGoparopHas
pabora
«Uccnenosanue
HYKJICMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3IMYHBIX
OpTaHU3MOBY

0.5

https://m.edsoo.ru/863e766¢

13

14

Crpoenue u GpyHKIUU
ATO®. [Ipyrue
Hykieosunrpudocdar
bl (HT®)
CexBeHUpoOBaHuE
JAHK. Metoabt
TCeHOMHKH,
TPAHCKPUIITOMHKH,
IPOTEOMHKH

https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7c98

15

16

17

Mertozsl CTpYKTypHOR
Ounoaorun

TuIe! KIETOK.
IIpokapuornueckas
KJIETKA

Ctpoenue
YKapuOTHUYECKOMN
KIIETKH.
[IpakTuyeckas padora
«3y4yeHue cBOWCTB
KJIETOYHOU

0.5

https://m.edsoo.ru/863e7dc4

https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

MeMOpaHb»

18

19

IToBepXHOCTHBII
anmnapar KJIETKU

OnxHomeMOpaHHbBIS
OpraHOUIbI KIICTKH.
[IpakTrueckas pabota
«3yueHne NBUKECHUS 1
HUTOIIAa3MEI B

PaCTHTENBHBIX

KJIETKAX»

0.5

https://m.edsoo.ru/863e7540

https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

20

21

ITomyaBTOHOMHBIE
OpPTaHOM[IbI KICTKH:
MUTOXOH/IPHH,
TUTACTHIBL.
JlaGoparopHas paboTa
«HccnenoBanue
IUIa3MOJIN3a U
JIeT1a3MoJn3a B
pPacTUTENBHBIX
KJIETKax»

HemeMmOpanHsbie
OpPTaHOUBI KIETKU

0.5

https://m.edsoo.ru/863e7f4a

https://m.edsoo.ru/863e81b6

22

CtpoeHue u GyHKINH
saapa

https://m.edsoo.ru/863e8436

23

CpaBHHUTEIBHAS
XapaKTePUCTHKA

KJIETOK DYKapHOT. 1
JlaGopaTtopHnast pabota
«M3ydyenue crpoeHus

0.5

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

KJICTOK pa3JIMIHbIX
OpraHnu3mMoB»

24

Accumunsamusa u
JUCCUMUJISALIMS — JIBE
CTOPOHBI
MeTtaboau3ma. Turbl
oOMeHa BeIeCTB.
JlaGopaTopHnas pabota
«3yuenne
KaTaJINTUYSCKON
AKTUBHOCTH
¢depmeHTOB (Ha
IpUMEpPE aMHJIA3hI
WJTU KaTajasbl)»

https://m.edsoo.ru/863e8878

25

26

DepMEeHTaTUBHBIN
XapakTep peaKuit
KJIETOYHOTO
MeTabonu3ma.
JlaGoparopHas paboTa
«3yyenune
(bepMEeHTaTUBHOTO
pacIeIIeHNs
NepoKCcHIa BOIOpoaa
B PACTUTEIbHBIX U
JKUBOTHBIX KJIETKAX)

Bbenku-aktuBaTops! 1
OeTKU-UHTHOUTOPHI

0.5

https://m.edsoo.ru/863e89a4

https://m.edsoo.ru/863e8c60

27

ABTOTPO(DHBIN THIT
oOMEHa BEIIECTB

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

dorocunres

https://m.edsoo.ru/863e8efe

29

XEeMOCHUHTE3.
JlaboparopHas paboTa
«CpaBHeHUE
IPOIIECCOB
dotocuHTE3a U
XEMOCHHTE32)

0.5

https://m.edsoo.ru/863e8efe

30

31

AnaspoOHbIE
Opranu3msl. Buasl
OpOXKeHUS.
JlaGopaTopHnas pabota
«CpaBHeHuUE
MIPOLIECCOB OPOKEHUS
U JIBIXaHUSD)

AspobHbIE
OpTaHU3MBI. JTaIlbl
SHEPreTHIECKOT0o
obmeHa

https://m.edsoo.ru/863e8d78

https://m.edsoo.ru/863e9214

32

33

OHeprus
MeMOpaHHOTO
rpaJleHTa MPOTOHOB.
Cunte3 AT®: pabota
npotoHHON ATO-
CHHTa3bl

Peakun MaTpu4IHOI o
CHHTC3a

https://m.edsoo.ru/863e9214

https://m.edsoo.ru/863e9214

34

Tpanckpunuus —
MAaTpUYHBIA CHHTE3
PHK

https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

35

Tpancisauus u e€
Tkl

https://m.edsoo.ru/863e9214

36

Konuposanue
aMUHOKHCIIOT. PoJib
pubocom B
ouocuHTe3e OeKa

https://m.edsoo.ru/863e9214

37

38

39

Opranu3anus renoma
y IPOKapUoOT U
9YKapuoT
MonekynspHble
MEXaHU3MBI
IKCIIPECCUU T€HOB Y
3YKapuoT

Bupycer —
HEKJIETOYHBIE (POPMBI
JKU3HHU U O0JIMTaTHBIE
apasuThl.
[IpakTuueckas pabora
«Co3manue MoaeIn
BHUpYyCa»

0.5

https://m.edsoo.ru/863e9336

https://m.edsoo.ru/863e9336

https://m.edsoo.ru/863e9336

40

Bupycusie
3a00J1eBaHUs
YeJIoBEKa, J)KUBOTHEIX,
pacTeHuH.
HanorexHonoruu B
OMOJIOTHH U B
MCOUIINHE.

https://m.edsoo.ru/863e9336

41

JKU3HEHHEBIN UK
KJIETKHU

https://m.edsoo.ru/863e9336

https://m.edsoo.ru/863ea20e



https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863ea20e

42

IHonyronosas
KOHTPOJIbHAsI padoTa

43

44

45

46

MarpuyHslii CUHTE3
JIHK

XpOMOCOMBI.
JlaGopaTtopHnas pabota
«M3y4ueHne XxpoMocomM
Ha TOTOBBIX
MHUKpOIpenapaTax»

JleneHue KIeTKu —
MHTO3

Turbl KIETOK.
Kapuokunes u
LIUTOKHHE3.
JlaGoparopHas paboTa
«Habmronenne Mutosa
B KJIETKaX KOHUUKa
KOpeIIka Jyka (Ha
TOTOBBIX
MUKpOIpenapaTax)»

0.5

0.5

https://m.edsoo.ru/863ea20e

https://m.edsoo.ru/863e9570

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863e99¢c6

47

48

49

Perymsmus
JKU3HEHHOTO ITUKJIa
KJIETOK

OpranusMm Kak eInHOE
nenoe

TkaHu pacTeHUN.
JlaboparopHnas pabota
«M3ydyenue TkaHen

0.5

https://m.edsoo.ru/863e99c6

https://m.edsoo.ru/863e9da4

https://m.edsoo.ru/863e9ed0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

pacTeHuin»

50

TkaHU KUBOTHBIX U
YeJI0BEeKa.
JlaboparopHas paboTa
«M3y4yenue TkaHen
JKUBOTHBIX)

0.5

https://m.edsoo.ru/863e9ed0

51

Opraunbl. Cuctemsl
OpraHoB.
JlaGopaTtopHnast pabora
«M3y4yeHne opraHos
I[BETKOBOTO
pacTeHus»

0.5

https://m.edsoo.ru/863e9cle

52

Onopa Tena
OpPraHu3MoOB

https://m.edsoo.ru/863ea5a6

53

54

JIBukeHue
OpraHu3MOB

ITuranue OpraHu3mMoB

https://m.edsoo.ru/863ea5a6

https://m.edsoo.ru/863eabbe

55

ITnTanne
MMO3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurenbHas
CHCTEMa YeJIOBeKa

https://m.edsoo.ru/863eabbe

56

57

[{pIxaHue opranu3mMoB

Jlpixanue
MMO3BOHOYHBIX
J)KUBOTHBIX U YEJIOBEKA

https://m.edsoo.ru/863ea8bc

https://m.edsoo.ru/863ea8bc

58

TpaHcopr BewEeCTB y
OpraHu3MOB

https://m.edsoo.ru/863ea48e



https://m.edsoo.ru/863e9ed0
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https://m.edsoo.ru/863ea48e

59

KposenocHas cucrema
[M03BOHOYHBIX 1
JKUBOTHBIX U YEJIOBEKA

https://m.edsoo.ru/863ea48e

60

Breinenenne y
OpraHu3MoOB

https://m.edsoo.ru/863eac2c

61

62

63

64

3amuTa y OpraHu3MoB 1

HNmmyHHas cuctema

yeJioBeKa

JJieMeHTapHbIe

OCHOBBI TEOPUH

KJIOHAJIbHO-

CeJIeKTUBHOTI'O 1
HMMYHHTETA (¢
YIIOMMHAaHHEM BKJIaJa
yuenbix II. dpinxa n

®. bepHera).

PoJsb BpoxkaéHHoro
HMMYHHUTETA B
Pa3BUTHH CHCTEMHBIX
H AyTOUMMYHHBIX
3a00J1€eBaHMIA.

Paznpaxumocts u
perysauus y 1
OpraHU3MOB

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863ead44

https://m.edsoo.ru/863ead44

65

I'ymopanibHast
peryusauus u
SHJOKPUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863ea48e
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66

DopMBI pa3MHOKEHUS
OpPraHU3MOB

https://m.edsoo.ru/863eafec

67

68

ITonoBoe
Pa3MHOKEHHUE

Metiio3

https://m.edsoo.ru/863eafec

https://m.edsoo.ru/863eb10e

69

I'amerorenes.
O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
JlaGopaTtopHnas pabota
«M3y4yenue crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/863eb10e

70

71

72

NunuBunyansHoe
pa3BUTHE OPTaHU3MOB
— OHTOI€HE3

3akagKa OpraHoB U
TKaHeH u3
SaPOJII)IHIeBBIX
JINCTKOB

Pocrt u pasButue
KUBOTHBIX.
JlaGoparopHas paboTa
«BpIsBIEHUE
MPU3HAKOB CXOJCTBA
3apoJIbIIeH
IIO3BOHOYHBIX
YKUBOTHBIX)»

0.5

https://m.edsoo.ru/863eb348

https://m.edsoo.ru/863eb348

https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
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https://m.edsoo.ru/863eb10e
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73

74

PazmHoxenue u
pa3BUTHE PACTECHUM.
JlaGopaTopHnas pabota
«CTpoeHue opraHos
pPa3MHOKEHUs
BBICIIMX PACTCHUN»

I/ICTopI/IH CTaHOBJICHUA
H Pa3BUTUA I'CHCTUKU
KaK HayKHn

0.5

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

75

76

OCHOBHBIC TTOHATHS U
CHUMBOJIBI T€HETUKH.
JlaGopaTopHnas pabota
«/Ipo3oduna kak
00BEKT TeHETUYECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH
HacJeI0BaHMs
NPU3HAKOB.
Monorubpuasoe
CKpEIIBaHHE.
[TpakTnueckas pabota
"N3yuenne
pe3ynbTaToB
MOHOTUOPHUIHOTO
CKpEIBaHUS Y
npo3o¢uisr"

0.5

0.5

https://m.edsoo.ru/863eb46a

https://m.edsoo.ru/863eb46a

77

[uTonoruyueckue
OCHOBBI
MOHOTHOPHUIHOTO

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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CKpPEILMBAaHUS

78

AHanuzupyroiiee
CKpelIUBaHUE.
Henosnoe
AOMUHHPOBAHUC

https://m.edsoo.ru/863eb5fa

79

Jurndpumnoe
CKpEIBaHHE.
[IpakTuyeckas pabora
«M3yyenue
pe3yabTaToOB
JUTHOPUTHOTO
CKPCIUBAHHS Y
JPO30(UITBDY

0.5

https://m.edsoo.ru/863eb5fa

80

uTonornueckue
OCHOBEI
TUTHOPHUIHOTO
CKpEIIMBaHUS

https://m.edsoo.ru/863ebb5e

81

CreruieHHOe
HACJIEIOBAHUE
MPU3HAKOB

https://m.edsoo.ru/863ebb5e

82

83

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'eHeTnka nmona

https://m.edsoo.ru/863ebb5e

https://m.edsoo.ru/863ebb5e

84

I'erorum kak
eJIOCTHas CUCTEMa

https://m.edsoo.ru/863ebb5e

85

I'eneTnueckuit
KOHTPOJIb Pa3BUTHUSA
pacTeHui, KUBOTHBIX

https://m.edsoo.ru/863ebd16
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1 4YCJIOBCKA

86

87

88

MN3MeHuuBoCTE
MPU3HAKOB. Buibl
U3MEHYHUBOCTH

MoaudukanroHHas
H3MEHYUBOCTH

BapuanuonHslii pag u
BapHallMOHHAas
KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
M3MEHYUBOCTH.
ITocTpoenue
BapHallMOHHOTO psaa
Y BapuallMOHHOU
KpHUBOW»

0.5

https://m.edsoo.ru/863ebd16

https://m.edsoo.ru/863ebd16

https://m.edsoo.ru/863ebd16

89

TI'enoTunmaeckas
U3MEHYUBOCTb.
KomMmOunatusHas
W3MEHYUBOCTD

https://m.edsoo.ru/863ebale

90

MyranuonHas
U3MEHYUBOCTb.
[IpakTuueckas pabora
«Myranuu y
npo30¢uisl (Ha
TOTOBBIX
MHUKpOIIpenaparax )»

0.5

https://m.edsoo.ru/863ebale
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91

92

3aKOHOMEPHOCTH
MYTaI[HOHHOTO

mpoiiecca. 1
OnUreHeTnKa 1

SMUTEHOMHKA

I'eneTnka yeroBeka.
[TpakTrueckas padota
«CocraBieHue u
aHaJIM3 POJIOCIIOBHOM

0.5

https://m.edsoo.ru/863ebale

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

93

Metonrnl
MEIULIMHCKON 1
T€HETUKHU

https://m.edsoo.ru/863e6122

94

95

3Hauenue
MEIUIMHCKON
T€HETHUKHU B
MPEeIOTBPALICHUH U
JIEUEHUN
T€HETUYECKHUX
3a001€BaHNI
yejgoBeKa

OcHOBHBIE IOHATHSA
CeJIeKLIMH.

JlaGopartopHas paboTa
«M3y4yenue copToB 1
KYJBTYPHBIX PacTEHHH

Y TIOPOJT IOMAIITHUX
KHUBOTHBIX»

0.5

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6564

96

Metonsnl
CEJIEKIIMOHHOU

0.5

https://m.edsoo.ru/863e674e
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paboTHhL.
JlaGopaTtopHnas pabota
«3yuenune meTon0B
CEJICKIIMH PACTCHHID»

97

98

99

100

101

Joctuxenus
CEJIEKLIUH PACTEHUN U
JKUBOTHBIX.
[TpakTrueckas pabota
«lIpuBrBKa
pacTeHui»

Coxpanenue,
U3YyYeHUE U
UCIIOJIb30BaHUE
TE€HETUYECKUX

pecypcos
Bbuotexnomorus kak
HayKa U OTpacib
MIPOU3BO/JICTBA.
[TpakTuueckas pabota
«M3y4yenne 00HEKTOB
OHMOTEXHOJIOTHMY

Hrorosas
KOHTPOJIbHAsA padoTa

OCHOBHEIE
HarpaBJIeHUs
CUHTETUYCCKOM
OMOJIOTHHU
Menumnunckue
OHMOTEXHOIOTHHI

0.5

https://m.edsoo.ru/863e674e

https://m.edsoo.ru/863e6b72

https://m.edsoo.ru/863e6b72

https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6870
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X
102 POMOCOMIA 1 1 https://m.edso0.ru/863e6870
TCHHas I/IH)KCHCpI/I}I
BIIEE KOJIMYECTB
OB OJ1 CTBO 102 13.5

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JlaTa
Ne i/ Tema YpoOKa KOHTpOJ‘ILHLIe HpaKanecKHe 05pa3OBaTeJIbHLIe
Bcero H3YYeHUs
padoThbI padoTbI pecypcbl
OpomtonuonHas Teopus Y. JlapBuna https://m.edsoo.ru/863ea20e
1 JIBMOKYIIIHE CHITBI SBOJIIOLIMN BHIOB 1 https://m.edsoo.ru/863ea20e
o Y. [lapBuny
2 BxoaHasi KOHTPOJIbLHAsS padoTa 1 1
Bbopn0a 3a cymecTBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://m.edsoo.ru/863e9cle
otbop
DopMUPOBAHNE CUHTETHYECKON
4 PMHP 1 https://m.edsoo.ru/863e9cle
TEOPHH IBOJIOIINH
DTarbl HBOIOIMOHHOTO Tpolecca:
5 1 pon 1 https://m.edsoo.ru/863e9cle
MHUKPOIBOJIONUS U MaKPOIBOTIOIUS
[Tonynsauus — 3reMeHTapHas
6 Y 3 1 https://m.edsoo.ru/863e99c6
€MHULIA HBOJIIOIIUU
3aK0H TeHETHYECKOTO PAaBHOBECHS
JLx. Xapnu, B. Baiin6epra.
7 JlaGoparopHas pabota «BrisgBieHue 1 0.5 https://m.edsoo.ru/863e99c6
U3MEHUYUBOCTH Yy 0COOEH OTHOTO
BUJIA»
8 OnemMeHTapHbIe (PaKTOPHI IBOJTIOLUN 1 https://m.edsoo.ru/863e9da4
Oddext ocHoBarens. IPpdexT
9 b b 1 https://m.edsoo.ru/863e9da4
OYTBUTIOUHOTO TOPJIBIIIKA
Murpanuu. M301501u TOMYJISIUN:
10 pait 5 I 1 https://m.edsoo.ru/863e9ed0

reorpaduueckas, Ouonoruaeckas
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11

EctectBenHsbIit 0oTOOp —
HaINPaBJISIOMUI (aKTOp IBOITFOIHH

https://m.edsoo.ru/863e9ed0

12

13

14

[TosoBoit 0TOOP

[Tprcnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOIIOIHIH.
JlaGopaTtopHnast pabora «M3yueHue
apoMop(}030B U UIHOATANITAIIUHN Y
pacTEeHU U KUBOTHBIX»

[Tpumepsl prcocobIeHH y
OpraHu3MoB: Mopdoiornieckue,
dusnonornueckue, OMOXUMHUYECKHUE,
noBeneHuyeckue. JlaboparopHas
pabora «IIpucnocobnenus
OpTraHu3MOB U UX OTHOCHUTCJIbHAA
1E1eCO000Pa3HOCTh)»

0.5

0.5

https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9fde

15

Bun, ero kputepuu u cTpykTypa.
JlaGopaTtopHast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/863e9cle

16

17

CrpykTrypa Buaa
Bunoobpa3oBanue kak pe3yyibTaT
MUKPOIBOJIIOLUU

https://m.edsoo.ru/863e9cle

https://m.edsoo.ru/863e9cle

18

CBs13b MUKPOIBOJIIOIIUU U
SIUAIEMUAOJIOTUI

https://m.edsoo.ru/863ea5a6

19

MaxkposBonronus.
[TaneoHTOIOrN4eCKUE METOABI
W3Y4EHHUS IBOJIIOLIMH

https://m.edsoo.ru/863ea5a6

20

buoreorpaduueckue MeTob!

https://m.edsoo.ru/863eabbe
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HU3YUYCHHS 3BOJIOUHU

OMOPHOIOTHYECKHE U

21 CPaBHUTEIBHO-MOP(OIOrHYECKHE https://m.edsoo.ru/863eabbe
METO/IbI U3YYEHUS IBOIOIHUU
MosnekynsipHO-TeHEeTHUECKHE,

22 OMOXMMHYECKHE U MaTeMaTU4eCcKue https://m.edsoo.ru/863eabbe
METO/IbI H3Y4YEHUS IBOIOIHN

23 OO0111e 3aKOHOMEPHOCTH SBOJTIOIHH https://m.edsoo.ru/863ea8bc
AJnlanTiBHAas paauanus.

24 HepaBHOMepHOCTH TEMIIOB https://m.edsoo.ru/863ea8bc
HBOJIIOIUH

25 Hayrirpte rimnotessi https://m.edsoo.ru/863ea48e
IIPOUCXOXKICHUS KU3HU Ha 3emiie

26 Jlotay-Hble MPEACTARICHITT O https://m.edsoo.ru/863ea48e
3apOXKAECHUU KU3HU
OCHOBHBIE ITaITbl HEOPTAHUIECKOM

27 https://m.edsoo.ru/863ea5a6
9BOJIIOLIUH

28 ['mnoTessl 3apoKACHUS KUZHU https://m.edsoo.ru/863ea5a6
Hcropus 3emnu u MeToabl €€
u3yuenus. JlaboparopHas pabota

29 «M3ydyenue u onucaHue 0.5 https://m.edsoo.ru/863ea6be
HCKOITA€MBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

30 HauanbHble dTanbsl OpraHn4eckoin https://m.edsoo.ru/863eabbe
HBOJIIOLUH

31 DBOJIONHS DYKAPUOT https://m.edsoo.ru/863ea8bc

32 CHOBHEIC STAIIE JBOIIONUH 0.5 https://m.edsoo.ru/863ea8bc

PacTUTENHLHOTO MUPA.
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[IpakTuueckas padora «3yueHue
0COOEHHOCTEH CTPOSHHUS pPacTCHUH
pa3HbIX OTJEIOBY

OCHOBHBIC ITaIIbI 9BOJJIIOLIMH

33 https://m.edsoo.ru/863ea8bc
’KUBOTHOTO MHUpa
DBOJIONHUS )KUBOTHBIX.
[Ipaxtnueckas padora «M3yuenne
34 P N p yi 0.5 https://m.edsoo.ru/863ead8e
0COOEHHOCTEN CTPOCHUS
[MI03BOHOYHBIX KUBOTHBIX»
PazButHe xu3HM Ha 3eMiie 10 3pam
35 https://m.edsoo.ru/863ea48e
U TIeproJiaM
MaccoBbie BEIMUpaHUS —
36 p https://m.edsoo.ru/863eac2c
SKOJIOTUYECKHE KPU3UCHI MPOIIOTO
CoOBpeEMEHHBIN DKOJIOTHYECKUI
37 P https://m.edsoo.ru/863eac2c
KpHU3HUC, €r0 0COOEHHOCTH
CoBpeMeHHas cucTeMa
38 p https://m.edsoo.ru/863ead44
OpPTraHUYECKOTO MHUpa
39 OCHOBHBIE CUCTEMATHUECKHE https://m.edsoo.ru/863eac2c
TPYIIbI OPTaHU3MOB
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEeKe https://m.edsoo.ru/863eaea2
41 PazButue npencrasienuit o https://m.edsoo.ru/863eaea2
MPOUCXOKICHUN YEIIOBEKA https://m.edsoo.ru/863eaea2
42 IHonyrogoBasi KOHTpPOJIbHAS
padora
MecTto destoBeka B cucTeMe
OpPraHNYeCcKoro Mupa.
43 p P 0.5 https://m.edsoo.ru/863eafec

JlaboparopHas pabota «3ydenue
0COOEHHOCTEH CTPOCHMS CKeleTa
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YCJIOBCKA, CBA3aHHBIX C

MPSIMOXOKICHUEM)
44 JIBHKyILME CHIIBI aHTPOIIOTEHE3a https://m.edsoo.ru/863eafec
CootHorienne 6MOJOTUYECKUX U https://m.edsoo.ru/863eb10e
45 COITMATBHBIX (haKTOPOB B
aHTpOIIOTeHE3e
46 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a https://m.edsoo.ru/863eb10e
47 [Taneorenernka u NajJjeoOreHOMMKA https://m.edsoo.ru/863eb10e
48 DBOJTIOLIMS COBPEMEHHOTO YEJIOBEKA https://m.edsoo.ru/863eb10e
Yenoseueckue packl. [IpakTnyeckas https://m.edsoo.ru/863eafec
49 pabota «/3ydeHue SKOIOTHISCKIX 0.5
aJlanTalnui 4eIoBeKa»
50 MexeCIAIUIMEAPHEIC MCTOZE https://m.edsoo.ru/863eafec
AQHTPONOJIOTUU
51 3apoKAEHUE U Pa3BUTUE DKOJIOTUU https://m.edsoo.ru/863eafec
MeTtonbl akonorun. Jlaboparopnas https://m.edsoo.ru/863eb10e
52 pabora «M3y4eHune MeTo10B 0.5
9KOJIOTMYECKUX MCCIEA0BaHUN»
53 3HaueHUE SKOJOTUYECKUX 3HAHUN https://m.edsoo.ru/863eb106
JUTSL YeJIoBeKa
54 Okonoruyeckue HakTopsl https://m.edsoo.ru/863eb10e
Abuotnueckue pakropbl. CBET Kak
HKOJIOTHUECKUH (paKTop.
55 JlaGoparopHas pabota «BrisgBieHue 0.5 https://m.edsoo.ru/863eb10e
IpUCroco0IeHNH OPraHu3MOB K
BIIMSIHUIO CBETa»
56 AbuoTtnueckue GpakTopsl. 0.5 https://m.edsoo.ru/863eb46a
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TemmnepaTtypa Kak SKOJIOTHICCKHMA
daktop. JTaboparopHas pabora
«BpIsIBIEHUE TPUCTIOCOOICHHI
OpPraHU3MOB K BIHSHHIO
TEMIEPATYpPbI»

AbuoTtndeckue (HakTopsl.
BnaxxHOCTb KaK 9KOJIOTHUECKUI
daktop. JTaboparopHas pabora

https://m.edsoo.ru/863eb46a

57 1 0.5
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
obuTaHUs»
58 Cpenpl oOuTaHUs OPraHU3MOB 1 https://m.edsoo.ru/863eb46a
59 buonornueckne puTMbl 1 https://m.edsoo.ru/863eb348
60 KuzneHusle GopMbI OpraHU3MOB 1 https://m.edsoo.ru/863eb348
61 buoTtnueckue haxkTopsl 1 https://m.edsoo.ru/863eb46a
3HayeHrne OMOTUYECKHUX
62 BIAMMOACHCTBIH AU 1 https://m.edsoo.ru/863eb46a
CYIIECTBOBaHHS OPTaHNU3MOB B
cpene oouTaHus
63 DKOJIOTUYEeCKHE XapaKTePUCTUKU 1 httos://m.edsoo.ru/863ebata
TIOTTYJISIITIH
OCHOBHBIE TIOKA3aTeIH MOIMYJISAIUH:
64 YHCIICHHOCTb, IIJIOTHOCTb, 1 https://m.edsoo.ru/863eb5fa
BO3pACTHas U MOJOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTeJH MOIYJISIUH:
65 POXIaEMOCTh, IPUPOCT, TEMII POCTA, 1 https://m.edsoo.ru/863eb5fa
CMEpPTHOCTH, MUTPAIIUU
66 DKOJIOTHYECKasi CTPYKTypa 1 https://m.edsoo.ru/863ebb5e
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MnomyJjsuunu

JInHaMuKa nomyJsinuu u eé

67 https://m.edsoo.ru/863ebb5e
perynsuus
68 KpuBbie pocta 4uCI€HHOCTH https://m.edsoo.ru/863ebb5e
nomynsiuuy. KpuBble BbKUBaHUS
DKoJIOrM4ecKasi HulIa BUa.
69 Jlabopatopnas padota . 0.5 https://m.edsoo.ru/863ebd16
«[Ipucnocobnenus cemMsiH pacTeHUI
K pacceneHuIo»
70 Bun xak cucrema nonyJsiuin https://m.edsoo.ru/863ebd16
71 3aKOHOM€pHOCTI/I IOBEJCHUS U https://m.edsoo.ru/863ebd16
MUTPAIUi KUBOTHBIX
79 Coo0111ecTBO OpPraHu3MOB — https://m.edsoo.ru/863e6122
OHOIICHO3 https://m.edsoo.ru/863e632a
73 OKocucrema Kak OTKpbITasi CUCTEMA hitpsiifmecsoo.r/8uenl 22
https://m.edsoo.ru/863e632a
74 KpyroBopor BeliecTB 1 noTok https://m.edsoo.ru/863e6122
SHEPIHH B SKOCUCTEME
75 OCHOBHBIE TIOKA3aTeN YKOCUCTEMBI https://m.edsoo.ru/863e6122
76 OKOJIOTNYECKUE MUPAMUJIbI https://m.edsoo.ru/863e6564
77 V3MenHenHA co0BMecTs — https://m.edsoo.ru/863e6564
CYKIIECCUU
IIpupoaHBIE S5KOCUCTEMBI. https://m.edsoo.ru/863e674e
78 DKOCHCTEMBI 03€p H PeK.
DKOCUCTEMBI MOPEN U OKEAHOB
[IpupoaHbIE 3KOCUCTEMBI.
79 DKOCHUCTEMBI TYH/P, JIECOB, CTETICH, https://m.edsoo.ru/863e674e

IMyCTBIHb
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80

AHTpOHOI‘eHHLIe 9KOCHCTCMBI

https://m.edsoo.ru/863e6b72

Ypb6oskocucremsl. [IpakTrueckas

81 pabora «3yuenue u onucaHue 0.5 https://m.edsoo.ru/863e6b72
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

82 OCHOBHBIX B3aNMOJIEUCTBUI https://m.edsoo.ru/863e6b72
OpPTaHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3ICHCTBUS
3arpsi3HEHUN pa3HbIX TUIIOB HA

83 CyOOpraHu3MEeHHOM, https://m.edsoo.ru/863ebb5
OpraHU3MEHHOM, TOMYJISALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

84 brocepa — obmennancrapias https://m.edsoo.ru/863ebb5
o0osouka 3emin

85 Yuerme B. 1. Beprazcioro o https://m.edsoo.ru/863ebd16
ouocdepe

86 3aKOHOMEPHOCTIH CYILECTBOBANH https://m.edsoo.ru/863ebd16
6uochepsl

87 Kpyrosoporsi settiects i https://m.edsoo.ru/863ebd16
OMOreOXMMHUYECKHE [IUKITBI

88 3oHanbHOCTH OUochepsl. OCHOBHBIE https://m.edsoo.ru/863ebale
OMOMBI CyIIN

89 VYceroitunBocTh 6rochepbl https://m.edsoo.ru/863ebale

90 OKOJIOTUYECKUE KPU3UCHI U UX https://m.edsoo.ru/863ebale
MPUYMHBI

91 Boseficraite wienosexa Ha https://m.edsoo.ru/863ebale
ouochepy

92 AHTpPONIOTEHHOE BO3/ICHCTBHE HA https://m.edsoo.ru/863ebale
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PaCTUTEIbHBIN U )KUBOTHBIA MUP

93 Oxpana npupoabl 1 https://m.edsoo.ru/863eb5fa
OCHOBHBIE IPUHIIUIIEI YCTOHYHUBOTO

94 pHiHH Y 1 https://m.edsoo.ru/863eb5fa
Pa3BUTHS YEIIOBEUECTBA U IIPUPOIBI
PanmonanpHoe
[IPUPOIOIIOJIL30BAHNAE U COXPAHEHUE

95 PHpoA p 1 https://m.edsoo.ru/863e9cle
OMOJIOTMYECKOT0 pa3HOOOpa3us
3eminn
O060011IEHIE IO TEME

96 «MakpoaBoitonus u eé 1 https://m.edsoo.ru/863e9cle
PE3YIIbTAThD)
O060011IEHIE IO TEME

97 «IIpoucxoxaeHre u pa3BUTHE 1 https://m.edsoo.ru/863ea5a6
JKU3HU Ha 3eMiIey
O00011IEHNE TT0 TEME

98 «[IpoucxoxaeHue yeaoBeKa — 1 https://m.edsoo.ru/863eaclc

p https://m.edsoo.ru/863eafec

AHTPOTIOTEHE3)»

99 Hrorosasi KOHTpOJIbHAsI padoTa 1
0O000menue mo teMe «Oprasn3mel U

100 . p 1 https://m.edsoo.ru/863eb46a
cpena oOuTaHus»
O060061IEHNE TT0 TEME «DKOJIOTHS

101 H . 1 https://m.edsoo.ru/863eb46a
BUJIOB W TTOTTYJISILIFI
O06061enue o Teme «buochepa —

102 B bep 1 https://m.edsoo.ru/863ebb5e
rio0anbHas S3KOCHCTEMA

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

IIPOBEPJAEMBIE HA ETD II0 BHOJIOTMM TPEBOBAHMA K PE3YJIBTATAM
OCBOEHUMA OCHOBHOU OBPA3OBATEJIBHOU ITPOI'PAMMbBI CPEJHEI'O OBILEI'O

OBPA30OBAHUSA

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMBbI CpeIHEro o0Iero oopa3oBaHus

ChopMupoBaHHOCTb 3HAaHMM O MecTe W poOJaM OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOMH
KapTUHBl MHUpA, B IMO3HAHWU 3aKOHOB IIPUPOABI M PEIIEHUU >KU3HEHHO
BaXHBIX COIMATBHO-3TUYECKUX, YIKOHOMHUUECKUX, IKOJIOTHIECCKUX MPOOIEM
YeJI0BEYECTBA, a TakKe B  PELIIEHUU BOIPOCOB  PALMOHAIBHOIO
MPUPOJOIIONB30BaHNUA, B (OPMHPOBAHWU IEHHOCTHOTO OTHOIIEHHS K
IpUpojJe, OOILIECTBY, YENOBEKY; O BKIAJE POCCHUHCKUX U 3apyOesKHBIX
yu€HbIX — OMOJIOrOB B pa3BUTHE OUOJIOTUH

Bnagenue cuctemoii 3HaHHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUSA,
HCIIOJIb3YEMBIX B OHOJIOTHYECKHUX WCCIEIOBAHUAX JKUBBIX OOBEKTOB U
JKOCHCTEeM (OMHCaHHEe, U3MEPEHHE, NMPOoBeleHne HaOII0IeH il ); cioco0aMu
BBISIBJICHHSI M OIICHKU aHTPOIIOT'CHHBIX U3MEHEHUN B IPUPO/IE.

VYMmenue BbIZIBUT'aTb THUIIOTE3bI, MPOBCPATH HX OKCICPHUMCHTAJIbHBIMU
cpeacrTBamu, (I)OpMy.HPIpy;I OCJIb HUCCICI0BaHUs, AHAJIU3UPOBATH
MOJIYUYCHHBIC PE3YJIbTAThI U 1€JIaTh BEIBOJBI.

BrIsiBIIeHHE 3aBUCUMOCTH MEX/y UCCIIEAYEMbIMHU BETMUUHAMU, OOBSICHEHNE
MOJIYYE€HHBIX PE3yJIbTaTOB U (HOPMYJIMPOBAHHUE BBIBOJOB C UCIOJIb30BAaHUEM
Hay4HBIX TIOHATHHI, TEOPUHI U 3aKOHOB

YMeHune BIageTh CUCTEMOW OHOJIOTHYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIOJIATaloIMe OHOMOTUYECKHe TEePMHUHBI W TIOHATHS (KHM3HB, KJIETKa,
TKaHb, OpraH, OpraHU3M, BHUJ, TOMYJISIHS, SKOCUCTeMa, OnoIeHo03, Ouocdepa;
MeTabonm3M, TOMEOCTa3, KJIETOUHBI HMMMYHHTET, OuocHHTEe3 Oelka,
OMOTIONIMMEPBI,  AUCKPETHOCTh,  CAMOPETYJISIHS,  CaMOBOCIIPOHM3BEICHHE,
HACJIE/ICTBEHHOCTh, I3MEHYUBOCTh, SHEPTO3aBUCHMOCTD, POCT U Pa3BUTHE);

O6uosiornyeckue teopuu: kiaerounas teopus T. IlIBanna, M. llneiinena, P.
BupxoBa; kinoHanpHO-celeKTUBHOrOo uMmmyHutera 1. DOpmux, W.N.
MeuHuKOBa, XpOMOCOMHasl TeopHsl HaciencTBeHHocTu T. MopraHa, 3akoH
3aponbimeBoro cxoactsa K. bapa, sBomrormonnas teopusi Y. JlapBuHa,
CUHTETHUYECKAs TEOPHsI DBOJIIOLMH, Teopus aHTponoreHesa Y. Jlapsuna;
teopusi O6uoreorienoza B.H. Cykauéna; yuenne H.M. BaBmiioBa o meHTpax
MHOro0o0pasusi U TMPOUCXOXKICHUSA KyJIbTYPHBIX pacTeHuil, ydenue A.H.
CeBepl1ioBa 0 MyTsIX U HAMPaBJICHUAX 3BoJoIMH, yueHue B.W. Bepnaackoro
— 0 buocdepe);

3aKOHBI (e,Z[I/IHOO6paBI/ISI MNOTOMKOB TIICPBOI'0 IOKOJICHUSA, PpaCHICIIJIICHUA
IIPHU3HAKOB, HE3aBUCHUMOI'0 HACJICAOBAaHUSA TIIPU3HAKOB I. MeHI[eJ'IH;
CIHCIIJICHHOI'O HACJICAOBAHUS MPU3HAKOB U HAPYHICHHUA CLCIIJICHUA I'CHOB T.




MopraHna; roMOJOTHYECKUX PSAOB B HAcleICTBEHHOW m3mMeHunBoctu H.U.
BapunoBa; renermyeckoro paBHoBecusi JIkx. Xapnu u B. BaiiaGepra;
3apozsimeBoro cxojcrsa K. bapa; 6uorenernueckuii 3akon J. I'ekkens, D.
Mrosnepa);

MIPUHIUIIBI (UUCTOTHI FAMET, KOMIUIEMEHTapHOCTH );

npaBuia (MuHUMyMa HO. Jlubuxa, 3KOJIOTMYECKOW IMHUpaMHUJIbI YHCEN,
OMOMAacChl U DHEPTHUN);

runote3bl  (koanepBatHoii A.M. Omapuna, nepBuuHoro OynapoHa JIK.
Xonpeiina, mukpocdep C. Pokca, pudozuma T. Uek)

YMmenue peiaTh MOUCKOBLIC OHOJIOTHYECKHUE 3aaa4u; BbIABJIATH ITPUYUMHHO-
CJICACTBCHHBIC CBsA3U MCKAY HUCCICAYCMbIMU OHOJIOrHYECKUMU O6T>CKT8.MI/I,
mponeccamMm M SABJIICHHUAMMU, ACJIATh BBIBOAbI W IIPOTrHO3bI HAa OCHOBAHUUA
IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTUIIMYCCKHUC CXCMbI CKPCIIMBAHUA [JIA pPa3HbIX THUIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OpPraHU3MOB, COCTAaBJIATH CXCMbI IICPCHOCA
BCIIICCTB U SHCPI'UH B OKOCUCTEMAX (I_Iel'II/I IIUTaHuA, IIUIICBBIC CCTI/I)

YMeHue yCTaHaBIUBaTh B3aMMOCBSI3U MEXAY CTPOEHHUEM U (YHKLUAMU:
OpPraHOMJIOB, KJIETOK PAa3HbIX TKaHEH, OpraHaMH M CUCTEMaMH OpPIraHOB Yy
pacTeHuil, JKMBOTHBIX W 4YeJOBEKa; MEXIy JSTalmaMu OOMeHa BeIIECTB;
JTallaMy KJIETOYHOT'O LIMKJIA U XKWU3HEHHBIX IUKIOB OPraHU3MOB; dTallaMH
SMOPHOHAIBHOTO Pa3BUTHs; TE€HOTUNOM M (QEHOTHIIOM, (EeHOTUIIOM U
(akTopaMu cpesibl OOMTaHUS; IPOLIECCAMU IBOJIIOLUH; ABMKYIIIMMH CUIIaMU
aHTPOIIOI€HE3A; KOMIIOHEHTaMHU pa3IMYHBIX SKOCHUCTEM u
MIPUCIIOCOOTICHUSMU K HUM OPTaHU3MOB

VYMmenue BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKU!

CTPOEHMSI BHUPYCOB, KJIETOK IIPOKAPUOT M JYKApPHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpraHW3MOB, BHJIOB, OHOTE€OLIEHO30B, 3KOCHUCTEM U
O6uocdepsl; CTPOEHUS OPraHOB U CHUCTEM OPIraHOB PACTEHMM, >KUBOTHBIX,
YeJloBeKa; MPOIECCOB KU3HEAESITENbHOCTH, MPOTEKAIONIMX B OpPraHU3Max
pacTeHuil, >KMBOTHBIX M YEJOBEKa; OMOJIOTMYECKHX IPOIECCOB: OOMEHa
BellecTB (MeTabonn3M), MHGOPMALIUY U TIPEBPAILEHUS] SHEPTUH, OPOKEHHUS,
aBTOTPO(HOTO W TETEepPOTPOPHOro THUIOB NHUTAaHUSA, (HOTOCHHTE3a M
XEeMOCUHTEe3a,  MHTO3a,  MeHo3a, TraMmeToreHesa, AMOpUOreHesa,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHS,  PAa3MHOXKEHMs,  HMHIMBHYaIbHOTO
pa3BUTHsI OpraHm3Ma (OHTOTEHE3a), B3aMMOJICHCTBHS TEHOB, T'€TEPO3HCA;
JeUCTBUI HMCKYCCTBEHHOTO OTOOpPa, CTaOMJIM3HUPYIOIIETO, ABIMKYLIETO H
Pa3phIBAIOILIETO €CTECTBEHHOTO0  0TOOpa; aJJIONaTPUYECKOro |
CHUMITaTPUYECKOTO BHI000PA30BaHMS; BIMSHUS JBWKYIIMX CHJ IBOJIOLUH
Ha TeHO(QOH]J TMONyJSIUHU; MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpele
oOUTaHus, YepeOBaHMs HAIPABICHUN 3BOJIIOLNHU; KPYTOBOPOTA BELIECTB U
IIOTOKA SHEPTUU B IKOCHCTEMAX

ChopMupoBaHHOCTh YMEHUS BBIACTATH CYLIECTBEHHBIC MPU3HAKU BHPYCOB,
KJIIETOK IIPOKapHUOT M DYKAapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX




OpPraHU3MOB, BHJIOB, OMOTCOIIEHO30B U IKOCUCTEM; OCOOCHHOCTH TIPOIECCOB
oOMEHa BEIIECTB M IMPEBpallleHHs] SHEPrMM B KIETKE, (OTOCHHTE3a,
TUTACTUYECKOTO M DPHEPTEeTHUECKOro 0OMEHa, XeMOCHHTE3a, MUTO3a, MEi03a,
OIJIOJIOTBOPEHHSI, PA3BUTUSL M PA3MHOKEHUS, UHAUBHUIYATbHOTO Pa3BUTHS
opranu3ma (OHTOTreHe3a), OOpbObI 3a CyIIECTBOBAaHHE, ECTECTBEHHOTO
orOopa, BHI000pa30BaHMs, NPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefe
OOUTaHWs, BIUSHUS KOMIIOHCHTOB SKOCHCTEM, aHTPOIIOICHHBIX H3MCHEHUI
B DKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBpAILCHUS
JHEpruu B Ouocdepe

YMeHue WHCIoNb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO UM CHUMBOJMKY Ul JOKa3aTelabCTBA POJCTBA OPraHU3MOB
pa3HbIX CHUCTEMATUYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB U CPEAbI
oOuTaHUs; €AMHCTBA YEIOBEYECKUX pac; HEOOXOIUMOCTH 3/I0pOBOT0 00pasa
KU3HHM, COXPAHEHUs pPa3HOOOpa3usi BHJIOB M DKOCHCTEM KaK YCIIOBUS
COCYILIECTBOBAHUS PUPOABI U YETIOBEUECTBA

YMeHue KPUTHYCCKH OLCHUBATbH HH(bOpMaHHIO 0HOJI0rMYECKOTO
COACPpIKaHUA, HHTCPIPECTUPOBATE OTHUUYCCKHUEC ACIICKTbBI COBPEMCHHBIX
I/ICCJ'IG,Z[OBaHI/II‘/‘I B 6I/IOJ'IOFI/II/I, MCOULINHE, 6I/IOTCXHOHOFI/II/I; paccMaTpuBaTh
r100a7abHBIE DKOJOTMYECKUE HpO6JICMLI COBPECMCHHOCTH, (bOpMI/IpOBaTB 10
OTHOIICHHUIO K HUM CO6CTB€HHYIO ITIO3UIHNIO




I[MEPEYEHDb SJIEMEHTOB COAEPKAHWA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOT A

Kon

[IpoBepsieMbIil 2JIEMEHT coAep KaHUs

11

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YUECHUE

CoBpemeHHass OMOJIOTHST — KOMIUIEKCHAsl HayKa. buonornyeckue HayKu U U3ydaemble
uMu  npoOnemMbl. @DyHAAMEHTalbHbIC, MPHUKIAJHBIE M IIOMCKOBbIE Hay4yHbIE
UCCIIeI0BaHMsI B OMOJIOTHH.

3HayeHue 61onoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHbI
mupa. Ilpodeccun, cBsa3annpie ¢ Ononorueidl. 3HaueHHe OMOJIOTMH B MPAKTUYECKOM
IEATeIbHOCTH YeJIOBeKa: MEIUIMHE, CEIbCKOM X035HCTBE, IPOMBIIIEHHOCTH, OXpaHe
HPUPOJIBI

1.2

1.3

2.1

JKuBble cHCTEMBI Kak npeaMeT H3YUCHUA ouonorun. CBOWCTBAa JKUBBIX CHCTEM:
CANHCTBO XHMHYCCKOIO COCTaBa, AUCKPCTHOCTb MW MLCJIOCTHOCTb, CJIOKHOCTH U
YIIOpAAOUYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, caMOOpranu3anus,
CaMOBOCITPOU3BCACHUC, pA3APAKHUMOCTb, N'3BMCHYUBOCTL, POCT U Pa3BUTHC.

YpoBHM OpraHu3alMy >KUBBIX CHCTEM: MOJIEKYJSPHbIMA, KIECTOYHBIM, TKAaHEBBIMH,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBON, SKOCHUCTEMHBIN (OHMOTeOleHOTHYECKUIA),
ouocdepnsid. IIporeccr, mpoucxoasimme B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKU
*uBoro. JKu3Hp kak ¢popmMa CyliecTBOBaHUS MaTepUH

Meroasl  Oumosiormueckoit Hayku. HaOmionenuwe, wu3MepeHue, HKCIEPUMEHT,
cucreMaTtusanus, MeraaHanus. [loHsaTre o 3aBUCMMOM M HE3aBUCHMON MEPEMEHHOM.
[TnanupoBanue skcnepumenTa. [loctanoBka u nmpoBepka runore3. Hymnesas rumoresa.
[TonsiTre BEIOOPKU U €€ JOCTOBEpHOCTh. Pa3bpoc B Omonornyeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJbTaToB. [IpUYMHBI HCKaXEHUS PE3YIbTaTOB
skcniepuMenTa. [loHATHE CTaTHCTUYECKOTO TecTa

KneTka xak Omosioruyeckasl CicteMa

Knerka — cTpykTypHO-(yHKIMOHAJIbHAsT €IWHHUIA JKUBOro. MCTOpUS OTKPBITUS
kinetkd. Paboter P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxo). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOW TEOPHUH.

MeToapl MOJEKYISIpHOW M KJIETOYHOW OMOJIOTMH: MMKPOCKOMMS, Xpomarorpadus,
a5eKTpoope3, METOA MEYEHBIX aTOMOB, AU depeHInalbHoe HEeHTPUPYTrHpOBaHuUE,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XHWMHYECKUN COCTaB KIIETKA. Makpo-, MUKpO- U YJIbTPAMUKPOdJIEMEHTHL. Bona u eé
pOJIb  KaK pacTBOPUTENA, pEareHTa, y4acThe B CTPYKTYPUPOBAHMHM KIIETKH,
TETUIOpEryIsaui. MuHepanbHble BellecTBa KIETKH, WX Ouonormueckas posb. Ponb
KaTMOHOB U aHHOHOB B KJIETKE.

buonornueckue momumepsbl. benku. AMHHOKHCIOTHBIA cOcTaB OenKOB. CTPYKTYpPHI
OenxoBoi Mojekyibl. [lepBuuHas cTpykrypa Oenka, MenTuaHas CBsA3b. BropuuHas,
TpeTUYHasi, 4YeTBepTUYHAss CTPYKTypwl. JleHatypamusa. CBoiicTBa  OEIKOB.




Knaccudukanus 6enkoB. buonornueckue GyHKIIUN OEIKOB.

VYraeBoasl. MoHOCaxapuabl, IUCAXapHIbl, OJIUTOCaXapuIbl U monucaxapuasl. O0mui
IUIaH CTpOeHHs U (PU3MKO-XMMHUYECKHE CBOICTBAa YIJIeBOJIOB. buonornueckue
(GyHKLIMU YIII€BOJIOB.

Jlumuael.  T'mapopunbHO-rHApodoOHBIe  cBoiicTBa. Kilaccudukamms — aumnuios.
Tpurmunepunsl, ¢ochomunuasr, Bocku, crTepouabl. buomormueckue QyHKIMN
mumuaoB. OOume cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TEeKy4ecThb, CIOCOOHOCTH K
CaMO3aMbIKAHUIO, OJIYIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JHK wu PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneoruapl. [Tpunnun komruiementapaoctu. [lpasmino Yapradpda. Ctpykrypa JJHK
— JBOWHas crupaib. MecrtoHaxoxaenue u oOuonorudeckue ¢ynkiuu JIHK. Bumgs
PHK. ®yuknuu PHK B knetke.

Crpoenue Monekynbsl AT®. Makpospruyeckue cBsizu B Moiekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccraHoBieHHBIE MEPEHOCUYUKH, MX (YHKIUU B
kietke. CekBenuponanue /JHK.

CrtpykrypHas Ouonorus: OuoxumMuueckrue u 6uodusnveckre uccae0BaHusl COCTaBa v
MIPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

2.3

Tunsl  KJIETOK:  JyKapuoTudyeckas W Ipokapuorudeckas.  CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mnpoKapuOTHYECKON KiIeTKU. KieTouHnas creHka OakTepwil M apXei.
OcoOeHHOCTH CTpOEeHHS TeTepoTPOPHON M aBTOTPOGHON MPOKAPUOTUUECKUX KIIETOK.
MecTo u posib MIPOKApUOT B OMOIIEHO3aX.

Crpoenre M (QYHKIMOHUPOBAHHE DSyKapuOTHYECKOM KieTku. Ilmazmaruueckas
MeMmOpana (masmaniemma). CTpykTypa TIuta3MaTH4YecKod MeMOpanbl. TpaHcrmopt
BEIIECTB 4epe3 IUIa3MaTUYecKyl0 MeMOpaHy: MmaccUBHBIM (quddysus, obrerd€éHHas
mud¢y3us), akTUBHBIM (MEpBUYHBIA W BTOPUYHBIM aKTUBHBIA  TPaHCHIOPT).
[Tonynponunaemocts MeMmOpanbl. PaboTa HaTpuii-kanmeBoro Hacoca. DHAOIMTO3:
MUHOIUTO3, (paromuTo3. Dk3onuTo3. Kmerounas crenka. CTpykTypa U (QyHKIIUU
KJIETOYHOM CTEHKU pacTeHUM, TpHOOB.

[uronnazma. [lutozons. [utockener. J[BuxkeHne nuroniaazMbl. OpraHoubl KIETKH.
OpHoMeMOpaHHbIE OpraHOMbI KJIETKH: 3Hjomia3Marudeckas cetb (OIIC), anmapat
lonbmxu, TU30COMBI, UX CTpoeHHe W (yHKIHMHM. B3auMocBs3bp oJHOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHHe rpaHylspHOro petuxkyiayma. CHHTE3 pacTBOPUMBIX
0€NKOoB. Cunres KJIETOYHBIX MeMOpaH. I'manxuit (arpaHyJIsIpHBIN)
sHAOIUIa3MaTHUecKuil  peTukynyM. CekperopHass ¢(yHKuus anmapata [ oiapmxu.
Tpancnopr BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX KJIETOK. KileTOUHBIN COK.

Typrop.
HOHyaBTOHOMHHG OpraHon bl KJICTKU: MUTOXOHAPHWH, IUIACTUABI.

Crpoenue n QpyHKIIMM MUTOXOHJPUH U TIacTU]. IlepBUuHbIe, BTOPUUHBIE U CII0XKHBIE
IIACTUABl  (DOTOCHMHTE3UPYIOUIMX  DYKapuUOT.  XJIOPOIJIACTBI,  XPOMOILIACTHI,
JICUKOILIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranon sl KieTki CTpoeHne U GyHKIUH HeMEMOpPaHHBIX OpraHOUI0B




2.4

kietkd. Pubocombl. MukpodunameHTbl. MpleuHble  KIETKH. MHKPOTPYOOUKH.
Knerounsnii nentp. CTpoeHHe M ABUKEHHME KT'YTHMKOB U pecHUYEK. MUKpoTpyOOuku
uuroriasMel. LleHTpros.

Snpo. Obonouka siapa, XpOMaTHH, KAPUOIUIA3Ma, SIIPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SInepHblil  OenkoBbIH MaTpuKkc. [IpoCTpaHCTBEHHOE pPACHONIOKEHHE XPOMOCOM B
uHTepdaznoM sape. benkn XpoMaTiHHa — THCTOHBI.

Knerounsie BrmroueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JyKapHOT
(pacTUTENbHOM, JKUBOTHOM, TPHOHOI)

AccuMHMISIIMS U JAUCCUMIUIALUS — JBE CTOPOHBI MeTabonu3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpodHBIA. YdyacTHe KHUCIOpoJa B OOMEHHBIX
nporueccax. JHeprerudyeckoe odecnedeHue kieTku: npespauieHue AT® B 0OMEHHBIX
nporeccax. DOEpMEHTATUBHBIA XapakTep peakuMid KIETOYHOTO MeTabosu3Ma.
@DepMeHThI, UX CTPOCHHUE, CBOMCTBA M MexaHU3M aericTBus. Kopepmentsl. Otnmuus
(GepMEeHTOB OT HEOPraHWYEeCKMX KaTalu3aTopoB. benku-aktuBatoppl U OeNKH-
MHTUOUTOPHI. 3aBHUCHUMOCTb CKOPOCTH (DEPMEHTATHBHBIX PEAKIUH OT pPa3IMYHBIX
(hakTopoB.

[lepBUYHBI CHHTE3 OpraHWYECKHX BellecTB B kieTke. PotocuHTe3. Poib
XJoporuractoB B mpomecce  ¢orocuHTe3a. CBeroBas UM TeMHOBas  (asbl.
[TpoaykTuBHOCTE (oTOoCHHTE3a. BnmsiHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHTte3. Pa3HooOpa3we OpraHu3MOB-XEMOCHHTETHKOB: HUTPpUPHUIMPYIOIINE
OakTepuu, Kele300aKTepuu, CepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

AnHaspoOHble opraHusMmbl. Buasl  Oposkenus. IIpoaykTel OpoxeHMs M HX
HCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHU3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

A3p06HLIe OpTaHHU3MBI. OTalbl SHEPTCTUUCCKOTO oOMeHa. IloaroToBUTENBHBIN ATall.
I'mukomms — 6CCKI/ICJ'IOpOIIHOG pacCTiJICHHUEC I'TTFOKO3bI.

buonornyeckoe OKHCIEHHE, WU KJIETOYHOE JbIXxaHue. Poiab MHUTOXOHIpUM B
mporeccax Ouojormueckoro okucieHus. llukmmdeckne peaknnu. OKHCIUTEIHHOE
dbocpopunupoBanue. I[IpenmyiiectBa a’poOHOTO MyTH OOMEHAa BEILIECTB MEpe
aHadpoOHBIM. D(P(PEKTUBHOCTH HIHEPTETUUECKOTr0 OOMEeHa

2.5

Peaknun wmarpuuyHOoro cuHresa. IIpuHIUII KOMIUIEMEHTAapHOCTM B PEaKLUAX
MaTpU4yHOro cuHTte3a. Peanmmzanus HacnenctBeHHoW uHpopmaumu. ['eHernyeckuit
KOJ, ero cBoicTBa. TpaHckpunuus — wmarpuusblii cuHTe3 PHK. [lpuninumnst
TPAHCKPHUIILIMKA: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIIBHOCTh, AaCHMMETPUYHOCTD.
Tpancnsus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OrocuHTe3e Oemka.

OpraHu3anysi TeHOMa y TPOKapUOT W JYKapuoOT. Perynsius akTUBHOCTH T€HOB Y
npokapuot. ['mmore3a omepona (P. XKakoO, XK. Mano). Perymsmus oOMEHHBIX
poleccoB B KiieTke. KieTouHslii romeocTas.

Bupycsl — HekneTouHble (POpMbI )KM3HU M 00IMraTHbIe napa3uThl. CTpoeHHEe MPOCTHIX




2.6

U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

Bupycusie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pactenuid. CIIN/], COVID-109,
COILIMAJIbHBIC M MEJUIIMHCKUE TIPOOIIEMBI

Krnerounsnii nukii, ero nepuoasl u perymsnus. MaTepdasza u muto3. OCOOCHHOCTH
mpoleccoB, Mporekaromux B uHTepdaze. I[loarotroBka KIETKH K JCNICHUIO.
[IpecunreTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKHN W IMOCTCUHTETUYCCKUN
(IPEeMUTOTUYECKUI ) TIEPUOIBI UHTEP(A3BI.

Marpuunbiii  cunte3 JHK — permkanusa. Ilpunmuner  perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3,  aHTUNAPAJIICIBHOCTb.
Mexanusm pemukaiuu JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl u
TemoMepasza. XpOMOCOMHBIN Ha0Op KIETKU — KapuOTHI. J{UIIONIHBIN U TarIOn THBIHA
Ha0OpBI XpoMocoM. ['oMoToruuHbIe XpOMOCOMBI. [10JTOBBIE XPOMOCOMBI.

Jenenue kieTku — MuTo3. CTauu MUTO3a U MPOUCXOJIAIINE B HUX MPOIEcChl. TUIbI
muTo3a. KaproknHe3 W LMTOKMHE3. buosiormyeckoe 3HaueHue MuTO3a. Perymsuus
MUTOTHYECKOTO IMKJIa KJIeTKH. [IporpaMmmupyemas kietouHasi TuOepb — arnomnTos.

CDYHKI_II/IOHaJ'ILHaﬂ I'CHOMHKA

3.1

Opranusm Kak OMOJIOrMYECKasi CUCTEMA

OHOKJIETOYHBIE, KOJIOHHWAJIbHBIE, MHOTOKJIETOYHBIE OPTraHW3Mbl U MHOTOTKAHEBBIC
OpraHu3MBbl.

®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKIIIOYas BEreTaTMBHOE) U IOJIOBOE.
Buner  Oecriosioro  pasMHOMKEHUS: IIOYKOBAaHWE, CHOpYJsAuus, (parMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pa3zmHoxkeHue. IlonoBble kineTku, uau ramersl. Meio3. Craguu meiiosa.
[ToBenenue xpomocom B Mmeino3e. Kpoccunrosep. buonornueckuii cmbicn meio3a u
II0JIOBOTO Ipolecca. Meio3 U ero MeCTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pasutHve. l'ameroreHe3 y JKMBOTHBIX. IloyloBbIE Kenessl.
OOpa3oBaHue U pa3BUTHE MOJOBHIX KieTok. CrmepmaroreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIeTOK. OIUIOAOTBOpEHHE U SMOpHUOHAIBHOE pPAa3BUTHE IKUBOTHBIX.
Crioco0blI OTUIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBunyanbHOe pa3BuUTHE OpraHu3MoB (oHToreHe3). Cragum s>MOpuoOreHesa
KHUBOTHBIX (Ha mpumepe nsarymku). [Ipobnenue. Tumbl npobnenus. OcobeHHOCTH
IpoOJieHUsT MJIEKONMTAIOMIMX. 3apoJbIIeBble JIMCTKU (TacTpyisuusi). 3akiajaka
OpPraHOB W TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3amMHOe BiMsHHE dacTen
Pa3BHBAIOLIETOCS 3apojbliia (3MOpUOHANIBHAS MHIYKLMS). 3aKiajka IUlaHa CTPOCHHUs
KUBOTHOTO KakK pe3yJbTaT HMEpapXWUYeCKUX B3aMMOJCHCTBUII TIeHOB. BimsHne Ha
AMOPHOHAILHOE PA3BUTHE PATUYHBIX (PaKTOPOB OKPYKAIOIICH CpPE/IbI.

Poct u pasButue xuBoTHBIX. [locTomOpuoHansHbIN nepuoa. IIpsmoe u HempsMoe
pasButHe. PasButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buoslormdyeckoe 3HaueHUE MPSAMOrO U HENPSAMOIO Ppa3BUTHA, UX
pacnpocTpaHeHue B npupofe. Thumbsl pocta KUBOTHBIX. DaKTOPBI PEryIsUU POCTA
KHUBOTHBIX M 4YenoBeka. CTaluu MOCTIMOPHOHAJIBHOTO PA3BUTUSL Y KUBOTHBIX M




YCJIOBCKaA. Hepnomﬂ OHTOI'CHEC3a YCJIOBCKA.

PasmHuoxenue u pazpurue pacrenuil. ['amerodur u ciopodur. Meiio3 B KU3HEHHOM
nukie pacrennit. O6pazoBaHue CHop B Ipolecce Meio3a. ['ameTorenes y pacTeHwHid.
Onog0TBOpPEHKE U PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OII0I0TBOPEHUE
y LBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHH. MeXaHU3Mbl PeryJisluu
OHTOI€HE3a Y pPACTEHUU U KUBOTHBIX

3.2

3.3

3.4

I/ICTOpI/IH CTAHOBJICHHA W PA3BUTUSA I'CHCTHUKU KaK HAYKH. OCHOBHBIE T'€HETHUYECKHE
TIOHATHA u CHMBOJIBI. I'omonoruunbie XPOMOCOMBI, AJJICJIIbHBIC I'CHBEI,
AJIbTCPHATUBHLIC IIPHU3HAKH, ,Z[OMI/IHaHTHHﬁ u peHeCCI/IBHHﬁ IIpU3HAK, T'OMO3HUI'0Ta,
rerepo3nurora, 4ucrad JIMHUA, FI/IGpI/II[BI, T'CHOTHII, (1)CHOTI/IH. OcHOBHEBIE METObI
T'CHCTUKU! FH6pHI[OJIOFH‘-ICCKPII7[, III/ITOJIOFI/I'-IGCKI/II‘/JI, MOJIGKYJIFIpHO-FeHeTI/ILICCKI/Iﬁ

Monorubpunnoe ckpemmuBanue. [lepBerii 3akoH MeHaenst — 3aKOH €AMHOOOpasus
ruOpu10B nepsoro nokojeHus. [Ipasuno nomuuupoBanus. Bropoit 3akon Menaens —
3aKOH pAaCIICIUICHUS] TPU3HAKOB. LlUTONOrMYECKHEe OCHOBBI MOHOTHOPHUIHOTO
cKpeuuBaHus. [ unoresa 4UCTOTHI raMer.

AHaJ'II/ISI/IPYIOH_[ee CKPCIIMBAHUC. HpOMe)KYTO‘IHHﬁ XapaKTep HaCJICAOBAaHM .
Pacmennenue IMPHU3HAKOB IIPpX HCIIOJITHOM JOMUHHUPOBAHUHU.

HI/IFI/I6pI/II[HOC CKPCIIUMBAHUC. TpeTI/Iﬁ 3aKOH MCHI[eJ'ISI — 3aKOH HC3aBHCHMOI'O
HaCJICOOBaHH ITPU3HAKOB. HI/ITOJ'IOFPI‘IGCKI/IC OCHOBBI }II/IFI/I6pI/IHHOFO CKpCUIMBaHMA.

CuenneHHoe HacnenoBaHue mpusHakoB. Paborsr T. Moprana. CuemeHHoe
Haclle/IoBaHHE I'€HOB, HAPYIIEHUE CLEIUICHUS MEXIY TeHaMH. XpOMOCOMHAas T€OpHs
HaCJIeICTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIN MEXAHU3M OIPEAEIICHU 0J1a. AyTOCOMBI U IOJIOBBIE
XpoMocoMBbl. I'oMoOrameTHbli M reTreporaMeTHbli Ios. ['eHeTHdeckas CTpyKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanue npusHakoB, CHEIIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. l[lnedoTponuss — MHOKECTBEHHOE JIEWCTBUE T'€HA.
MHOKeCcTBEHHBIHN aJJICIIN3M. B3aumoneiictBue HeallIeJIbHBIX T'CHOB.
Kommniementapuocts. Onucras. [lonumepus

B3aumoneiictBie reHotuna u cpenasl npu GopMmupoBaHuu (QeHotuna. M3meHuMBOCTH
IpyU3HaKoB. KadecTBEHHBIE M KOJIMYECTBEHHBbIE IIPU3HAaKU. Buasl W3MEHUMBOCTH:
HEHACJIEICTBEHHAs Y HACJICICTBCHHASI.

MoudukanonHas U3MEHYUBOCTh. Poib cpenpl B GOpMUPOBAaHUN MOJU(PHUKAIIMOHHON
n3MeHunBocTH. HopMa peakumu npusHaka. BapuallMoHHBIN ps ¥ BapUalliOHHAsl KpUBas
(B. Horanncen). CoticTBa MOAU(DUKAITMOHHON N3MEHUYHNBOCTH.

T'enotnmmueckas m3MeHUYMBOCTL. (CBOICTBAa T'€HOTHIIMYECKON W3MEHUYMBOCTH. BHILI
TCeHOTUITMYECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas m3MeHUMBOCTh. Meli03 U MOJIOBOH MPOIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. Ponb KOMOMHATHBHOM M3MEHUMBOCTM B CO3JaHUM T'E€HETHMYECKOTrO
pa3Ho00pa3usl B peenax OJHOrO BUA.

MYTaHI/IOHHa}[ N3MCHYUBOCTD. BI/II[BI MYTaHHﬁZ T'CHHBIC, XPOMOCOMHBIC, T'CHOMHBIC.




CroHTaHHbIC U MHAYLIMPOBAHHBIC MyTallMK. SJIEpHbIE U IUTOIUIA3MATUYECKUE MYyTallMH.
Comaruyeckue U NojaoBble MyTauuu. [IpuurHbl BOBHUKHOBEHUsI MyTaluil. MyTtareHsl u
WX BIMAHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKoH
TOMOJIOTUYECKUX PSJAOB B HacieacTBeHHoM wu3meHunBoct (H.M. Basuios).
BresnepHast ”3BMEHUMBOCTD M HACJIEJACTBEHHOCTh

3.5

3.6

3.7

Kapuorun uenoBeka. MexayHapoaHas nporpaMma HCCIIEIOBAHUS T€HOMA YEJI0BEKa.
Meroapl W3ydyeHHUS TEHETHMKHM 4YEJIOBEKa: TI'eHEaJOTHYeCKHH, OJU3HEIOBBIM,
LUTOT€HETUYECKHUM, TOMYISIUUOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-TEHETUUECKUN.
CoBpeMEHHOE  OMpeNeICHUE  TIEeHOTUIA:  IMOJHOIN€HOMHOE  CEKBEHHPOBAHUE,
TEHOTUIIMPOBaHUE, B TOM uyucie ¢ nomoubto [IIP-anamm3a. HacnenctBeHHble
3a00s1eBaHus 4YelloBeKa. ['€HHbIE W XPOMOCOMHBIE OOJIE3HHM 4YelloBeKa. boiesHu c
HACJIEJICTBEHHOW TMPEIpacloIOKEHHOCTbI0. 3HAUYEHUE MEIUIIMHCKON T'eHETUKH B
MPEIOTBPAIICHUN W JICYCHHMH TEHETHYECKHX 3a0ojieBaHUil dYenmoBeka. CTBOJIOBBIC
KJICTKH

JloMecTukaiusi U CeleKIHs. 3apoXkJACHUE CEJCKIUMU U Jomectukarmu. Yuenue H..
BaBuioBa o meHTpax MPOMCXOXAEHUS U MHOTrooOpasusi KylIbTypHBIX pacTeHuid. Poib
CEJIEKIIMA B CO3/IaHUU COPTOB PACTEHUM M MOPOJ >KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH rOMOJIOTMYECKUX PsIOB B HaciencTBeHHOW m3MeHunBoctd H.M. BaBunosa, ero
3HAa4YEHUE IS CEJICKIIMOHHON paboThI.

Metoapl  cenekuuoHHOM — paborel.  MckyccTBeHHBIH — OTOOp:  MaccoBbl U
MH/MBUYaJIbHBIA. DTanbl KOMOMHAIIMOHHON cenekuuu. VcnpITanne npou3BoAuTenen
Mo MmoToMCTBY. OTOOp TMO TEHOTUITY C TOMOINBIO OLEHKH (PEHOTHUIIAa TTOTOMCTBA U
oTOOp 1Mo TeHoTUIry ¢ momonisto ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJI CENEeKIIMOHHON paboThl. PamuanmoHHBIR U
XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYTallUd y KYJIBTYPHBIX ()OPM OPraHHU3MOB.
Hcnonb30BaHrne TEHOMHOTO PEeJaKTUPOBAHUS U METOA0B pekoMOuHaHTHBIX JIHK mmst
MOJyYEHUS UCXOJHOTO MaTepraia Jiis CEJIEKLIHUH.

[lomyuenne nomumuounoB. BuyrpuBumoBas rubpummsaums.  bauskoponacTBeHHOE
CKpellMBaHWe, WM WHOpHIMHI. HepojcTBeHHOE CKpelMBaHUe, WM ayTOpHUJIMHI.
I'erepozuc m ero mnpuumHbl. Mcnonb3oBaHue rerepo3uca B cenekimu. OtnanéHHas
rubpuam3anys. [Ipeogonenue OGecrioanss MEXBUIOBBIX THOPHIOB. JlOCTHKEHUS CENEeKINN
pacTeHMi 1 )KUBOTHBIX

O6T)GKTBI, HCIIOJIb3YEMBIC B 6I/IOT€XHOJ’IOFI/II/I, — KIICTOYHBIC W TKAaHCBLIC KYJIbTYPBI,
MHUKPOOPTaHU3MBI, Hux XapaKTCPUCTHUKA. TpaIlI/IL[I/IOHHaH OMOTEXHOJIOTHUS:
xne60nequHe, MMOJTYy4YCHUEC KHUCJIIOMOJIOYHBIX IMPOAYKTOB, BUHOJCIHUC.

Muxkpobuonorndeckuii  cuHTe3. OOBEKTHI MHUKPOOMOJIOIMYECKHX  TEXHOJOTH.
IIpousBoacTBO Oenka, aMMHOKHMCIOT M BUTAMHHOB. VICKYCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMsl AHWLEKIETOK U KJIOHMPOBAHUE KUBOTHBIX. MeTOJ TpaHCIUIaHTAallUU
A1ep KIETOK.

XpoMOCOMHAasi M TE€HHas  WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOmHanTtHbiXx J[HK. JlocTmkeHuss W TEpCHEKTHUBHI
XPOMOCOMHOM u T€HHOH WH)KCHEPUH. Meaunmackue OMOTEXHOJIOTHH.
Hcnonbs30BaHKne CTBOJOBBIX KIIETOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

4.2

Bbuonornueckoe paznooOpaszue opranu3MoB. COBpEeMEHHasi CUCTEMa OpPraHUYECKOTO
mupa. [lpunnuner knaccuduxamuu opranu3mMoB. OCHOBHBIE CHUCTEMAaTHUECKHE
IpyNIbl OPraHU3MOB.

OcoOeHHOCTH CTPOEHHMS M JKH3HEICATEIFHOCTH OJHOKIJICTOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE T'pUOBI, OIHOKJIETOYHBIE BOJOPOCIH, IPYrue
npotuctel. KosloHnaneHble OpraHu3mbl. [IBIDKEHHE OIHOKJIETOYHBIX OpPraHU3MOB:
aMEOOUAHOE, JKITYTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.
PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI

MHoOroKkiIeToYHble pacTeHus. B3auMOoCBsA3b 4acTel MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opranbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOrO opraHusma. OpraHusm Kak
enuHoe nenoe. Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHas,
IIOKpOBHAsl, MPOBOASAIIAs, OCHOBHas, MexaHudeckas. (OCOOEHHOCTH CTPOEHHS,
(GyHKUIMN M paclioyio)KeHUs TKaHe! B opraHax pacTeHui

4.3

4.5

BereratuBHble M Te€HEpaTHBHbIE OpraHbl pacTeHHi. DyHKIMM OpPraHoB U CHCTEM
opranoB. Kapkac pacrenuil. [[BH>K€HME MHOTOKJIETOYHBIX PACTEHUW: TPOMHU3MBbI U
Hactuu. [IloriomieHne BOXABI, YIVIEKMCIOTO Tra3a M MHUHEPAIBHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuit. Jnddy3us razoB uyepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cuCTeMbl pacTeHMM. Beinenenune y pacTeHumil. 3amura  y
MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpenactBa NacCMBHOM M XMMHUYECKOH
3anThl. OUTOHIMIBL.

PasnpaxxumocTs M perynsuus y OpraHusmoB. PasapaxumocTs W perynsauus y
MHOTOKJIETOYHBIX pacTeHHI. POCTOBBIE BElleCTBA U MX 3HAYCHHE

MHOroK/IeTOYHbIE KUBOTHBIE. B3auMOCBSA3b 4acTEl MHOIOKJIETOYHOI'O OpraHU3Ma.
TkaHu, opranbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOro opraHuzma. OpraHusm Kak
eauHoe nenoe. 'omeocras. TkaHU )KUBOTHBIX M Y€JIOBEKA. THIIBI )KUBOTHBIX TKAHEH:
SNUTeNUalbHas, COCAUHUTENbHAs, MblllIeyHas, HepBHasi. OCOOEHHOCTH CTpPOEHMS,
(GYHKIMI ¥ pacroIoKEeHUs! TKaHEl B OpraHax KUBOTHBIX U YeJIOBEKa

4.6

Opranel ¥ CHUCTEMBI OPraHOB >KMBOTHBIX. OYHKIIMM OpPraHOB M CHCTEM OpPraHOB.
Omnopa tena oprann3MoB. CKeNneThl OJJHOKJIETOYHBIX M MHOTOKJIETOYHBIX KUBOTHBIX.
Hapyxnsblii 1 BHyTpeHHMI ckeneT. CTpOCHHE U THIIBI COETMHEHMS KOCTEM.

JIBM)KEHHME  MHOTOKJIETOYHBIX  JKMBOTHBIX. IIutanme  kuBOTHBIX. IluTanue
IIO3BOHOYHBIX JKXHUBOTHBIX. HBIX&HI/I@ JKUBOTHBIX. KO)KHOG IObIXAaHUC. }Ka6epHoe nu
JETOYHOE JBbIXaHHE.

JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOEHUS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTellbHAs CHCTEMa 4YelloBeKa. MeXaHNu3M BEHTHJISIIHHI
JErKUX y NTULl U MIIEKOMUTAIOMUX. TpaHCIOPT BELWIECTB Y OPraHU3MOB. TpaHCIOpPT
BEIIECTB y >KMBOTHBIX. KpoBeHOCHas cuctema u e€ opraHbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX XUBOTHBIX. Kpyru KpoBoOOpaiieHusi. DBOIIOIUOHHBIE YCIOKHEHUS
CTPOCHUS KPOBEHOCHOM CHCTEMbI TIO3BOHOYHBIX JKUBOTHBIX. Bblgenenue vy
opranu3moB. Brinenenue y kuBOTHbIX. CoOKpaTUTENbHbIE Bakyoiau. Oprasbl
BblJIeTieHHs. CBsI3b TMOJIOCTH TeJla C KPOBEHOCHOW W BBIACIHUTEIBHON CHCTEMaMH.
Boinenenne y MO3BOHOYHBIX >KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.




IToKpOBBI ¥ X IPOU3BOIHBIE.

PaznpaxumMocte U peryisius y OpraHu3MoB. Pa3gpakuMOCThb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazipaxumMocTh U peryisiuus y MHOTOKJIETOYHBIX PAaCTEHUN.
PocroBele BemiecTBa U X 3HaYCHUE.

HepBHas cucremMa u peduieKTOopHAs PEryisius Y MHOTOKJICTOYHBIX >KHBOTHBIX.
HepBHas cucrema u e€ oraensl. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOMU
CUCTEMBI Y KUBOTHBIX.

PazpaGorka anroputMoB u mporpamMm s 3PQPEKTUBHON  (YHKIMOHAIBHON
aHHOTAINH T€HOMOB, TPaHCKPUITOMOB, HPOTEOMOB, MeTaboIOMOB
MHKPOOPTaHU3MOB, PaCTEHHA, )KUBOTHBIX M YEJIOBEKa

OpFaHI/IBM YCJIOBCKA U €TI0 3JOPOBLE

5.1

Opranel U cucTEMBbl OpPraHoB 4enoBeka. OTaenasl IOJOBHOIO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pedexc u peduekropHas ayra. besycnoBHble u YCIOBHBIE PEdICKCHI.
I'ymopanbHas peryssauus M 3HIOKPUHHAs CHUCTEMa >KMBOTHBIX M uesioBeka. JKenmesbl
SHJOKPUHHOM CHCTEMBI U X TOPMOHBI. JleiiCTBHE TOPMOHOB. B3anMoCBA3b HEPBHOU U
SHIOKpPUHHOW  cucteM. [unoramamo-runodusapHas cucrema. Peduexc u
peduiexkropHas nyra. besycinoBHble U ycI0BHBIE pe(IIeKCh

5.2

5.3

5.4

3ammra opraHusMa otT Oone3Hed. MmmyHHas cuctema denoBeka. KieTouHslid u
FYMOpPaJbHBIA ~ UMMYHUTET. Bpokn€HHbl, mnpuHoOpeTéHHBIN  crneunduueckuit
uMMyHUTET. Teopus KioHalIbHO-cenekTUBHOro nmmynutera (I1.9pmux, ®.M.beprer,
C.Toneraa). BocnamurenbHble OTBETHI  OpraHu3MoB. Poib  BpOXAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KporeHocHast cuctema u e€ opranbsl. Cep/iiie, KpOBEHOCHBIE COCYIBI B KpoBb. Kpyru
KpoBooOparnieHusi. Pabora cepama u e€ perynsius

Heixanue uvenoBeka. uddysus razoB depe3 MOBEPXHOCTh KIETKH. JlpIxarenbHas
cucteMa yenoBeka. JlpixaTenbHas MOBEPXHOCTh. Perynsuusa npixanus. JlpIxaTenbHbie
00BEMBI

5.5

HI/IH_ICBapI/ITeJ'ILHaﬂ CHUCTEMA 4YCJIIOBCKA. OTI[CJ'ILI MUIICBAPUTCIIBHOIO  TpaKTa.
HI/IH_ICBapI/ITeJ'ILHLIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC N BHYTPUKIICTOYHOC MHUIICBAPCHUC

5.6

IlokpoBel M wux mpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crpoenune u
¢byHKIIMOHUpOBaHHEe HeppoHa. DuIbTpanus, CeKpeluns U oOpaTHOE BCAaChIBAHHE Kak
MeXxaHU3MBbl paboThl OpraHoB BblaenaeHus. OOpa3zoBaHHe MOYH Y YeIOBEKa

5.7

JIBrokeHue uyernoBeKa: MblmedHas cucrema. CKeNeTHble MBIIIB W HX padoTa.
CTpoeHMEe U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. [lapBuna. [lpennochbuiki BO3HUKHOBEHHS JapBUHHU3MA.
Kuznb u HayuHas aestenbHocTh Y. [lapBuHa.

JBuwxymue cuisl 3Boiarouud BuaoB 1o Y. [lapBuHy (BbICOKas HMHTEHCHUBHOCTD
pa3sMHOXKEHHsS  OpPraHM3MOB,  HAclIeICTBEHHass  M3MEHUMBOCTh, Oopbba  3a




CYILIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunTeTHdeckoi Tteopun HBomonuu (CTD). HelitpanpHas Tteopus
sBosonid. COBpEeMEHHasl 3BOJIONUOHHAS OHONOTUsA. 3HAuY€HUE HBOJIOLMOHHON
Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Momymnsius kak s1eMeHTapHas eAuHHIA 3BoIouU. COBpEMEHHBIE METOMBI OLICHKU
TCHETUYECKOTO Pa3HOOOpasusi M CTPYKTyphl momyisuuid. M3meHeHue reHodoHIa
MOMYJISIIUK  KaK dJIEMEHTapHOE HBOJIIOIMOHHOE SIBJICHHE. 3aKOH T'€HETUYECKOTrO
paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (HAaKTOPBI (IBMIKYIIUE CHIIbI) 3BOJIONMH. MyTallMOHHBINA MpoIecc.
KomOuHaTuBHass u3MeHUMBOCTh. Jlpeilp reHoB — ciyyailHble HEHanpaBlIEHHbIE
W3MEHEHHsI YacTOT ajuiened B momymsinusx. O¢¢ekT ocHoBatens. Murpammu.
W3onauus  nonymsuuid: reorpaguyeckas (IPOCTPAHCTBEHHAs), OMOJIOrMYecKas
(penpoayKTHBHAS).

EcrecTBenHbIi 0TOOp — HampaBisitouuidc GakTop 3Bomonnd. POpMBI €CTECTBEHHOTO
orOopa: IBUXKYIIMN, CTAOMIN3UPYIOLIMHA, paspbiBaromuil (qu3pynTuBHbIil). IlonaoBoit
otbop.

[TpucnocoOaeHHOCTh OPraHM3MOB KaK pe3ylbTaT MUKPOIBOJIOLUHM. Bo3HMKHOBEHHE
npucrnocodaeHnii 'y opraHu3smMoB. Apomopdo3sl M uamoazantanuu. [Ipumepsr
npucrnocobaeHuit 'y opraHusmMoB.  OTHOCHUTENBHOCTh  HPUCHOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ysibTaT MUKPOIBOJIOIINH.
WM3onsmuss —  wmoueBot  aktop  BumooOpaszoBanus. Ilyth  u  cmocoObl
BH1000pa30BaHMUS: AJTOTIATPUUECKOE (reorpaduueckoe), CHUMITaTPUYECKOE
(9KOTOTHYECKOE), «KMTHOBEHHOE» (TIOIHUILIONAN3AINS, THOpUan3amus). JmuTenbHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoOMOLMOHHONW OHOJOrMM B pa3paboTKe HAyYHBIX METOAOB COXPAaHEHUS
OmopazHooOpa3usi. MUKpPOIBOMIONUA ¢ KOIBOJIOIHUS TApa3HUTOB M HMX XO3SEB.
Mexanu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHMKAaM M cHocoObl OOpHOBI €
HEU

6.3

MeTtoapl HN3YUCHUA MAKPOI3BOJIIOLUHA. IlameoHTOIOrMYECKUE METOIBI HU3YyUCHUA
OBOJJIIOIMH. HepCXOI[HLIC (I)OpMBI )41 (I)I/I.HOF CHCTUYCCKUC pAAbI OPraHU3MOB.

buoreorpaguueckue meroapl u3ydeHus sBomonuu. CpaBHeHue Quopbl U ¢ayHbI
MaTepUKOB M OCTPOBOB. buoreorpaguueckue obiactu 3emiu. Buabl-sHAeMUKH U
PEJUKTBHI.

OMOpHONOTHYECKHE W CPAaBHHUTEIbHO-MOP(OIOTMYECKHE  METOAbl  H3y4eHUS
sBONMIOUMU. ['eHeTMdYeckne MeXaHU3Mbl DSBOJIOLMM OHTOT€HE3a U  MOSBICHUSA
SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE U aHAJIOTMYHBIE OpraHbl. PyanMenTapHbie
Opranbl ¥  araBU3Mbl.  MOIEKYISIpHO-TEHETHYECKHE, OHOXMMHUYECKHE U
MaTeMaTHYeCKHe METOJbl U3yueHus 3BoJouuu. ['oMonoruuneie reasl. CoBpeMeHHbIE
METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.




6.4

XpOMOCOMHBIe MyTalluu 1 5BOJIFOIIHUA T'CHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBWia) dBOMIONUH. HeoOpaTUMOCTh  IBOIIOIHU.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIIUU

Hayunbie rumoTe3sl MPOUCXOXKICHHS JKU3HH Ha 3emiie. AOMOTeHe3 U MaHCIepMHUs.
JloHayuHble MpPEJICTaBICHHUS O 3apOXKIECHUM KU3HU (KpeauunoHusMm). l'umoresa
MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ ornpoBepxkeHue onbvitamu @. Pemm, JI.
Cnamnannanuy, JI. [Tacrepa. [IpoucxoxkaeHue )KU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE JTanbl HeopraHudeckoi »sBomoonuu. [lnanerapHas (reojoruyeckas)
IBOJIIOIIHSI. XUMUYECKasi SBONIOIMUS. AOUOTEHHBIM CUHTE3 OPTaHUYECKUX BEIIECTB W3
Heoprannueckux. Omeir C. Mumnepa u I'. IOpu. OOGpa3oBaHue MHOIMMEPOB U3
MoHomepoB. KoanepBarnas runore3za A.M. Onapuna, rumnoresa nepBUYHOro OyiboHA
JIx. XonneiiHa, renetnueckas runore3a . Mémnepa. Pu6o3umsr (T. Uek) u rumotesa
«vmpa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH ¥ BOZHUKHOBEHHUE TPOTOKIETKH.

Uctopus 3emmum u meronbl €€ usyueHus. lckomaemble OpraHMYeCKHE OCTATKU.
I'eoxpononorust u e€ Meronpl. OTHOCHTENbHAsT W aOCONIIOTHAS TE€OXPOHOJIOTHSL.
I'eoxpoHonoruyeckas LKaja: S0Hbl, 3pbl, IEPUOBL, JTIOXU.

HauanpHble 3Tanbl OopraHuueckod HBoironuu. llosBIeHHE M 3BOJIONMS TIEPBBIX
KJIETOK.  OBomtonuss  Mertabonu3ma. BO3HUKHOBEHHME  NEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHaJOr MEpBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuoTsl U 3yKapuOTHI.

[Ipoucxoxaenne sykapuoT (cuMOUOTeHe3). OBOJIOLMUOHHOE MPOMCXOXKJIECHUE
BUpycoB. IlpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHu3MOB.  Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIlbl 3BOJIOLUN BhICIINX pacTeHHil. OCHOBHBIE apoMOpP(O3bl pacTEHUH.
Beixon pactenuii Ha cymry. [losBieHue cnopoBbIX pacTeHUI U 3aBOEBAHUE UMU CYIIH.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PaCTEHUN.

OCHOBHBIE 3TaIlbl 3BOJIFOLIUU KUBOTHOrO MHUpa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX TUIOB. IlepBbie
XOpAOBbIE XUBOTHBIE. JKM3HBb B BOAE. DBOMIOLUSA NMO3BOHOUYHBIX. lIpomcxoxnenue
ampubuit u pentunuil. [lpoucxoxaenue Miexkonuramux # 0OTUl. [IpuHIUD
KItoyeBoro  apomop¢osza. OcBoeHHe OECHO3BOHOYHBIMH M MO3BOHOYHBIMHU
YKUBOTHBIMU CYIIU.

PasButre xu3HM Ha 3emile IO 3paM M IEPUOAAM: apXeHl, MPOTEPO30H, MAIECO30H,
Me3030M, KaitHo30H. OOI1as XxapakTepUCTHKa KIMMaTa M Ie0JOTHYECKUX MPOIECCOB.
[TosiBneHue n pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCIOBUS U
BJIUSTHUE Ha ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BEIMUPaHUS — SKOJIOTHYECKUE KPU3ZUCHI TPOLLIOro. [IpuunHsl U crieacTBus
MaccoBBIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

PaB,Z[e.HBI U 3aJa4d  aHTPOIIOJIOTHH. MCTOHBI AHTPOIIOJIOTUH. CraHOBJICHHE
Hpe,Z[CTaBJICHI/Iﬁ O MPOUCXOKICHUHN YCIIOBCKA. COBpeMeHHBIG HAaYYHBIC TCOPUH.

CXO,Z[CTBO YyelloBeKa C JKMBOTHBIMH. CHCTEMAaTHYSCKOES IIOJOKCHHE 4YeIOBEKa.




CBuIeTEIHCTBA CXO/ICTBA YEJIOBEKA C )KUBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHIECKHUE,
IMOpHUONIOTHYECKHE,  (DU3HOJOro-OMOXUMHUYECKHe,  ToBeneHdeckue.  Ommmuus
YeJI0BEKa OT )KHUBOTHBIX. [IPSIMOXO0KIEHHE U KOMIUICKC CBSI3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHE rOJOBHOIO MO3ra M BTOPOH CUTHAIBHON CHCTEMBI.

JBuwxymme cuibl  ((akTopbl) aHTpOINOreHe3a: OWOJIOrMYecKue, COLUaIbHBIE.
CooTHolleHrne OMOJIOTMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHbBIE CTaJMd AHTPOIIOTE€HE3a. ABCTPAIONUTEKUM — ABYHOTHE IPEAKHU JIIOJAEH.
UYenoBek yMmenblid, MEPBbIE U3TOTOBICHUS OPYIUid Tpyaa. YelnoBeK NMpsMOXOISIIUA 1
MEPBBIA BBIXOJ JIEOJACH 3a mpenenbl Adpuku. YenoBek renaenbOeprckuii — oomui
MpeoK  HeaHJAEepPTAIbCKOrO0  4YelloBeKa MW 4eJoBeka pasymHoro. Yenosek
HEAHJEPTAIbCKUNA KaK BHUJ JIIOJEH XOJOAHOro Kiumara. YesloBeK pa3yMHbIN
COBPEMEHHOT0 THUIIA, IEHUCOBCKUIN 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a MpeleiaMu
Adpukn.

DBOJIOIUS COBPEMEHHOTO 4esloBeKa. EcTecTBeHHbIN 0TOOp B MOMYISIUIX YEIOBEKA.
MyTtanuoHHbli mporece u noiaumopdusm. IlomynsunoHHble BOJHBI, Apeiid TI'eHOB,
MUTpanus u «3QQPeKT OCHOBATENA» B HOMYJIALUSIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pachl. [lonstue o pace. bonbie pacsl: eBporneonHas (eBpasuiickas),
aBCTpaJIO-HErpoMIHAs (PKBAaTOpHAJIbHAs), MOHTOJIOUAHAS (a3MATCKO-AMEPUKAHCKAs).
Bpems u nyrtu pacceneHus 4enoBeKa N0 IUIaHeTe. EIMHCTBO 4elOBEYECKHX pac.
Hayunas HecocTosTensHOCTh pacu3Ma. [IpuCOcOOIEHHOCTh YelloBeKa K Pa3HbIM
YCIIOBUSIM OKpYXaroliei cpenbl. Binusinue reorpaduueckoil cpezsl u apeiida reHos Ha
MOP(}OIOTHIO U PU3NOJIOTHIO YEJIOBEKa

7.1

OKOCUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

Pazgensl u 3a7a491 SKOJIOTHH. CBS13b DKOJIOTUH C APYIruMH HayKaMHu.

Metoasl skonoruu. IToneBbie HabMOEHUSA. DKCIIEPUMEHTBI B 9KOJIOTUH: PUPOHBIE
u nabopaTopHble. MojenpoBaHue B 3KOJOTMU. MOHUTOPUHI OKPY)KAIOILIEH Cpeabl:
JIOKAJIbHBIN, PETUOHAIBHBIN U TI100aIbHBIN

7.2

Okonorndyeckue (akToppl W 3aKOHOMEpHOCTH wuXx JeiictBusa. Kiaccudukarus
9KOJIOTMUECKUX (PAKTOpOB: abMOTHYECKHe, OHOTHYECKHEe, aHTpornoreHHsle. OOiue
3aKOHOMEPHOCTH JAEWUCTBUS SKolorudeckux Qaxtopon. IIpaBuno munumyma (K.
[npenrens, 1O0. Jlubux). TomepaHTHOCTh. ODBPHOMOHTHBIE W CTEHOOMOHTHBIC
OpraHHU3MBI.

Abuotnyeckue Qaxtopel. CBeT Kak 3Kosorndeckuil Qaxrtop. [leiicTBue pasHbIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. JKOJIOIMYECKHE TPYNIbl PACTEHUN U
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTHaJIbHAsA pOjb cBeTa. POTONEPUOAN3M.

TemnepaTtypa kak skosornyeckuil ¢akrop. JelicTBue TemmepaTypbsl Ha OpraHU3MBI.
[loiiKknIoTEPMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBl.

BrnaxHocTts kak sxonoruueckuii haktop. [IprcmocobaeHust pacTeHH K MOAIEPKaHUIO
BoJiHOrO Oananca. Knaccugukarms pacteHuii mo otHomeHuo K Boze. [Ipucnocobnenus
YKUBOTHBIX K N3MEHEHUIO BOJHOTO PEXXHUMA.




Cpenpl 0OUTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIlIHAs, [I0UYBEHHAsI, TJIyOUHHAs
[IO/INIOYBEHHAsI, BHYTpUOpraHu3MeHHas. PU3MKO-XMMHYECKHE OCOOEHHOCTH Cpel
obutanus opranu3mMoB. IIpucnocoOnenust OpraHu3MoB K KH3HH B Pa3HBIX CPEAax.

buonoruueckue purmbl. BHemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJUYHbBIE
putMmsl. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHUH KU3HH.

Kusnennvie ¢opmbl opranusmoB. [lonstue o xusHeHHOUW Qopme. JKu3HEHHBIC
(GOpMBI pacTeHHWIi: JCepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBHI,
onHoyieTHUE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: THIPOOHMOHTHI, I€OOHMOHTHI,
a’poOMOHTHI. OCOOCHHOCTH CTPOCHHSI K 00pa3a KU3HHU.

buotnueckne ¢dakrtopel. Buibl OHOTHYECKHMX B3aWMOACUCTBHIA: KOHKYPEHIIHS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, Koormepamus, MyTyalu3M,
KOMMEHCAJIA3M (KBapTHpPaHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue
B3anMOJIeiicTBUS (Tonuueckue, Gopuueckue, padpuueckue). 3HaueHUE OMOTHYECKHUX
B3aMMOJCHCTBUI JUIsl CyLIECTBOBAaHUS OPraHu3MOB B cpene ooburtanud. llpuHnun
KOHKYPEHTHOT'O UCKJIFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepuCTHKu mnonyiasuuu. [lonmynsmus kak Ouoioruyeckas
cucrema. Poib HEOTHOPOIHOCTH cpenbl, (U3HUECKUX OaphbepoB M OCOOCHHOCTEH
Ouosiornu BUAOB B (OPMHPOBAHWU TMPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISINAN.
OCHOBHBIE TOKA3aTENH MONYJSLUNA: YUCICHHOCTb, INIOTHOCTh, BO3pAaCTHAas U MOJOBast
CTPYKTYpa, pOKJAaEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTDH, MUTpALIUS.

DKoJioruueckasl CTpykrypa nonyisiuuu. O1eHKka YuCIeHHOCTH NOonysiuu. J(unammka
MONYJISAIUKA U €€ perynsanus. buotudeckuii moTeHyuan nonyasiuu. MoaenupoBaHue
OUHAMUKM —nonyiassuud. KpuBble pocrta 4MclIeHHOCTH mnonyisuud. Kpusbie
BBDKUBaHUS. Perynsiiust YMCICHHOCTH MOMYJIALMN: poib (aKTOPOB, 3aBUCSIINX U HE
3aBUCAIIUX OT TJIOTHOCTU. DKOJIOTUUECKHE CTpaTeruu BUIo0B (I- u K-ctparerun).

ITonatue 06 sKkomormueckoil Huie Buaa. MectooOuTaHue. MHoOroMepHass MOJENb
skojornyeckod Humu Jk.M. XatumHCcOHa. Pa3mepsl 3KOJIOTrMYECKOM HUIIM.
[ToTrennmanpHas U pealn30BaHHAS HAILY.

Bun xak cucrema nomynsuuid. Apeans! BUAOB. Buapl M MX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TIOBEJICHHUSI M MUIPAlMi JKMBOTHBIX. DHONOrMYecKHMe WHBAa3WUU
Yy’>KEPOJIHBIX BUOB

7.4

CooOmiectBa opranu3moB. buoiieHos u ero ctpykrypa. CBs3u MEX]y OpraHu3MaMu B
OuoreHo3e. Dxocucrema Kak oTkpsitas cucrema (A./[x. Tencnu). @yHKIMOHATBHBIE
ONOKM OpraHM3MOB B DKOCHUCTEME: TMPOJYIEHTHI, KOHCYMEHTBI, pEIYyIEHTHI.
Tpoduueckue ypouu. Tpoduyeckue nenu u cetu. AGMoTHYecKre OJI0KH SKOCHCTEM.
[TouBsl U 1Tl B 3KOCcUCTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIC ITIOKa3zaTelId D3KOCHUCTeMbl. buomacca u IpoaAyKIHL. OKOJIOTUYECKHE
nupaMuabl YUCCII, Omomaccel u OHCPIUH.

HampaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbBIe U
BTOPUYHBIC CYKIIECCHHM W WX MPUYHHBI. AHTPOIIOTEHHBIE BO3JCHCTBUS Ha CYKIECCHU.
KnmrmakcHoe coobmectBo. bruopasHooOpaswe W IMOJIHOTa KpPyroBOpOTa BEHIECTB —
OCHOBa YCTOMYMBOCTH COOOIIIECTB.




HpnponHHe 9KOCHCTEMBI. AHTpOHOFeHHBIe OKOCHUCTEMBI. AI‘pOBKOCI/ICTeMa.
ArpoueHo3. Pazoyums MECXKAY aHTPOIIOI'CHHBIMU U ITPUPOJHBIMH 3KOCHUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u
¢dayna. CuHaHTpOomm3aIysl TOPOJCKOW ¢ayHbl. buonormueckoe W XO3SHCTBEHHOE
3HAYEHUE arpo’KOCUCTeM U YypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B 3KOCUCTEMAX.

[IepeHoc sHepruM M BELIECTB MEKIY CMEXHBIMU SKOCUCTEMAMH. Y CTOMYHUBOCTH
OpPraHU3MOB, MOIYJISILIUI U SKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX M AHTPOIIOT€HHBIX
BO3ICUCTBUHI

7.5

7.6

buocdepa — obmiernanerapaas 000s0uka 3eMIIH, I7I€ CYIIECTBYET HIIH CYIIECTBOBAJIA
xu3Hb. Yuenue B.W. Beprauckoro o 6uocdepe. Obmactu 6mocepsl u e€ cocras.
JXusoe BemecTBO OMOChEphI U ero GyHKIUH.

3aKOHOMEPHOCTH  cyiecTBoBaHus Ouoceprl. OcobeHHOocTH Ouocdepbl  Kak
rino0anbpHOM 3KocucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTst
BEIIECTB M OMOr€OXMMHUYECKUE IHUKIBI (YIriaepona, a30Ta). PUTMUYHOCTD sSIBICHHUN B
ouocdepe.

3onanbHOCTh OHoOchepnl. I[lonstne o Ouome. OcCHOBHbIE OHWOMBI CyIIHM: TYHApA,
XBOWHBIE JIeca, CMEIIAaHHbBIC W IUPOKOJIMCTBCHHBIC JIeca, CTEIH, CaBaHHBI, YCTHIHHU,
TPOIMUYECKHUE JIeca, BHICOKOTOPhs. Kiumar, pacTUTENbHBIN U KUBOTHBIM MUP OMOMOB
CYIIH.

CtpykTypa u (QYHKIUS XHBBIX CHCTEM, OIICHKa HMX PECYpCHOTO MOTEHIHajia |
o6unochepHbIX PYHKINN

DKOJIOTHYECKUE KPHU3UCHI M WX NpUUMHBL. Bo3zaeicTBue denmoBeka Ha Oumocdepy.
3arps3HeHue BO3AYIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arpsi3HEHHWE BOJHOM Cpebl.
Oxpana BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX pPECYpCOB.
N3Menenune kinumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTEIbHBIA M JKMBOTHBIM Mup. OxpaHa
pPacTUTENBPHOTO W JKUBOTHOrO MHpa. OCHOBHBIE NPUHLHUIIBI OXpaHbl MPUPOIBL.
Kpacubie kuuru. Ocobo oxpansemble mnpupognsie Teppuropun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHE MTAPKH.

OCHOBHbBIE MOPUHIMIOBI YCTOMYMBOTO Ppa3BUTUA YEJIOBEUECTBA M MPUPOJBL.
PanmionansHOe MpUPOIONIOIB30BaHNE U COXPAHCHUE OMOJOTHYECKOTO pa3HOOOpa3us
3emin




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

VYueonuk buonorus 10 kmacc [Taceunuk B.B., Kamenckuii A.A., Pyorios A.M. u ap. /Ilox pexn.
[Maceunuka B.B., buosorus. "JIunus sxuzuu" (10-11) (Yrayonéunsiit), [pocsemenne.2023 ro.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Metoanueckue mocoous Al YUUTEINS; TUIAKTHIECKAE MaTepHUaibl ISl YPOKOB.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.Poccuiickas sneKTpoHHas IIKoja

2. http://school-collection.edu.ru/). «Emunas komekius Ludposbix OOpa3zoBaTenbHBIX
PecypcoB»

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — razera «buonorus»

5. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTUH

6. www.edios.ru — Dii0c — EHTP TUCTAHIIMOHHOTO 00pa30BaHHSI

7. http://video.edu-lib.net — yueGHbIe humbMbI

9. Pyry6


https://prosv.ru/catalog/biologiya-liniya-zhizni-10-11-uglublyonnii/




