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MNOACHUTEJBHAS 3AIINCKA

[Iporpamma mo ydeObHomy mnpenmery "buosorus" (manee - Ouonorusi) Ha
ypoBHE cpenHero oodiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaibHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoanuu B Poccuiickoit denepanumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHUI (PenepanbHoil paboueil mporpaMmMbl BOCIIUTAHHMSL.

VYueOnbiii npeametr «buonorus» yriayonaéHHoro ypoBHs uzydenws (10-11
KJIACChI) SIBJISIETCSI OJHUM M3 KOMIIOHEHTOB IpeaMeTHou oOsactu «EctecTBeHHO-
HayuHble npeameTb». CormacHo mnonoxenusMm PIOC COO npodusibHbIE
y4eOHbIE NPEIMEThI, U3y4YaeMble Ha yIriayOJEHHOM YpPOBHE, SIBISIOTCS CHOCOOOM
mubdepennmanuy  0Oy4eHUsT Ha YpOBHE CpeaHEero oOmiero oOpa3oBaHUS U
NpU3BaHbl O0ECIEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUM, CpPEIHUM
o01IuM, cpeHUM TTpoeCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIbIA M3 JTUX YUYEOHBIX MPEIMETOB JOJKEH OBbITh OpPHUEHTHUPOBAH Ha
MIPUOPUTETHOE peIIeHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopueHTanued 00y4arolmuXcsi W CTUMYJIMPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOIO 3HAHHUS, CBA3AHHOIO C OMOJIOTHEH,
MEIUIUHON, 3KOJIOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeObHomy mpeamery "buonorusa" naér npeacTtaBieHHE O
HeMu M 3ajadax Mu3ydeHus yuyeOHoro mnpenmera «buonorus» Ha yriyOaéHHOM
YpOBHE, omnpeaesieT o0s3aTenbHoe (MHBapUaHTHOE) IPEAMETHOE COACPKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3deliaM U TeMaM, paclpeiesieHHue 10 Kiaccam,
PEKOMEHyeT TOCIEAOBATeIbHOCTh H3YUYEHUs YYEOHOro marepuaia ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4YeOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuaromuxcsi. B mporpamme mno Ouonoruu
peanu30BaH MNPUHLUI MPEEMCTBEHHOCTH C HW3y4EHUEM OHOJIOTMU HAa YpPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHus, Omarogaps dYeMy MPOCMATPHUBAECTCS
HAIPAaBJICHHOCTh HA  TMOCJEAyIollee pa3BUTHE  OMOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHUE ECTECTBEHHO-HAYUYHOT'O MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pa3ze >XHM3HHU, Ha
BOCIHTaHHE OEpeKHOTO OTHOUICHHs K OKpyKamoolued npupogHoi cpene. B
nporpaMMme Mo OWOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro Ipeamera
«buonorusty B peanmuzanuu  TpedboBanuit PI'OC COO Kk MUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M TPEAMETHBIM pe3yJibTataM OOy4YeHHUsT U B
(GOpMHpPOBaHUU OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOU  JIESITEILHOCTH
oOy4JaromMxcs MO OCBOCHHIO COJEpXKaHUS OMOJOTMYECKOro 00pa3oBaHUS Ha
YPOBHE CpPEeAHET0 00IIero 00pa3oBaHUsI.



VYyeOnpiii mpeamer «buosnorus» Ha ypoBHE CpeHEro o0Iero oopa3oBaHUs
3aBeplIaeT OuoJoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacuiupeHyue W yriayOJieHHe 3HaHWM 00ydaroluxcs O >KMBOM IMPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OHMOJOrMH, 3MOPHOJOTMUA W OHOJOTMU Pa3BUTHA,
TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOIIOIIMOHHOTO YUEHHSI U HKOJIOTUH.

Nzyuyenne yuebHOro mnpeamera «buosorus» Ha yriyOJlIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTrOTOBKY OOYYaIOMIMXCA K MOCIEAYIOMIEMY MOJIYYEHHIO
Ouosioruyeckoro  oOpa3oBaHusT B By3aX UM OpraHu3alMsX  CpPEIHETo
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COAepXaHHs COCTABIISAET CHCTEMa
OMOJIOTMUECKUX  3HAHWUW, TIOJYyYEHHbIX MpU  HU3YYEHUH  OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX DPa3fesioB OMOJOTMUA Ha YPOBHE OCHOBHOTO
oOmero obpasoBanusi, B 10—11 knaccax 3Tu 3HaHWA NONy4darOT pa3Buthe. Tak,
paciiupeHbl U yriyOjgeHbl OWOJIOTMYECKHE 3HAHMSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSX JKU3HHU,
JOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTUYECKHE CBEACHUS MPUKIAHOTO U TIOMCKOBOTO
XapaKkTepa, KOTOPblE MOXKHO HCIIOJNb30BaTh KaK OPHUEHTHPHI JJIs MOCIEIYIOLEro
BbIOOpa mpodeccun. Bo3mokHa Takke HWHTETpaius OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaIOIIMMUCS IMpPU H3yUYEHUU
bu3KKU, XUMHUH, reorpaduu U MaTEMATUKH.

CrpykTypa mnporpammsl o y4yeOHOMy mnpenMery '"buonorusa" otpaxaer
CHUCTEMHO-YPOBHEBBI U 93BOJIOLUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIsl )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIIOLMK OPraHUYECKOro MUpa Ha 3eMIie,
COXpaHEHUs1 OMOJIOTMYECKOro pa3HooOpa3ust IuiaHeTsl. Tak, B 10 kiacce
U3YyYalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUU U
OMOJNOrMM pa3BUTHUS, TEHETUKU M CEJEKLUUH, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTUHY, AKTyalIU3UPYIOTCS 3HAHMS OOydYaroIIMXCi MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usnonorun uenoBeka. B 11 kiacce wn3ywaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUeHHue 0 Onocdepe.

VYueOHplii mnpeamer  «buosorus»  npusBaH  00eCHEUYUTh  OCBOECHME
00y4aroIMMHUCs OMOJOTMYECKUX TEOPUN U 3aKOHOB, UAEH, MIPUHIUIIOB U MPABUI,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOT000pa3MH M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, IMOIMyJIsALuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHKEHMSIX, COBPEMEHHBIX
MCCJIEI0BAHUSIX B OMOJIOTUY, MPUKIIATHBIX aCleKTax OMOoJIOrMuecKux 3HaHuu. [l
pa3BUTHS M TOAJEpKAHUS HHTEpeca OO0ydarIIuxcs K OHOJOTMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalla B COACpXKaHUHU MPOTrpaMMbl
1o OMOJIOTUH NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHM CTAHOBJIEHMSI U Pa3BUTHUS



TOW WM MHOM oO0jacTh OHOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B pELICHUE BaXKHEUIITNX OMOJIOTrMUYECKUX U 3KOJOTUYECKUX MTPOOIIEM.

Lenp uzyuenus yuebHoro npeamera «bruonorus» Ha yriryOJI€HHOM YpOBHE —
OBIAJICHHE  OOYyYalOUIMMHCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOMN
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHEe YMEHUM
UCIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpECa K ONpeAeNEHHONW 00s1acTu
npo(ecCUOHaNbHON N1eATETbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOro 3aBeACHUs JIJIsl TPOJAOIKEHNS OUOJIOTUYECKOTr0 00pa3oBaHuUs.

JlocTkeHne 1iend Mu3ydeHusi yuyeOHoro mpeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIeUMBAETCsl PEIICHUEM CIIETYIOIINX 3a/au:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHLEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OHOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIALHMs, BUA, OUOreoleH03, Ouocdepa); 0 BbIAAIOUIUXCS OTKPBITUAX
¥ COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXCsi C METOJaMU MO3HAHMSI KUBOM MPHUPOABI:
UCCIIEZIOBATEILCKUMU  METOJaMH  OHOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OWOJOTHH, SMOPUOIOTMH W OWOJOTHHM pa3BUTHSA, TEHETUKH U
CEeNIeKIINM, OWOTEXHOJOTUU W CHHTETUYECKOW OWOJIOTHH, TMajJeOHTOJIOTHH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITENIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHUX
UCCIICZIOBaHUNA B Jlabopatropuu W B IMpupoae (HaOMIoAEHHE, W3MEPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHHE OOYyYarOUIUMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBAaTh U HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(POpPMAIMIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTMEN M CHMBOJIMKOW; YCTAHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COIMAIbHO-)KOHOMUYECKUMH U  IKOJIOTHUYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLICHMBATh MOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIICHUIO K OKpYXaloulel NpupogHONM cpene, COOCTBEHHOMY 370POBBIO U
3IOPOBBI0  OKpYXaroIIMX Jitojed; OOOCHOBbIBaTH M COOJIOJAThb  MEphI
nporIIakTUKU MH(MEKIMOHHBIX 3a00JI€BaHUI, MTpaBuia MOBEJEHUS B NMPUPOJAE U
oOecrieyeHus 6€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallusiX TNPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4JarOImNXCsl HHTEUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTMH, peHIaeMbIMU €10 Mpo0JieMaMu, METOI0JIOrHen
OMOJIOrMYECKOTO UCCIIEJIOBAHUS, IPOBEJCHMUS HKCHEPUMEHTAIbHbIX



MCCJICIOBAHMM, PEIICHHS] OMOJIOTHYECKUX 3a71a4, MOJCIUPOBAHUS OMOIOTUUECKIX
00BEKTOB U MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCs IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOC B
I1EJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SBJICHUSAM; (OPMHUPOBAHNE IKOJIOTHUUECKOH,
TeHETHYECKOM TPaMOTHOCTH, OOIIEHl KyJIbTypbl TOBEIEHUS B MPHUPOJIE;
MHTETpallii €CTECTBEHHO-HAYUYHbIX 3HAaHUM;

npuoOpeTeHUE  OOyYAIOIIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
MIPUPOJIOTIONB30BaHUU (COOJIIOICHUE TPaBWJI TOBEJICHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 370POBbS M 3J0POBBS
OKpyXaromux Jogel (cobmogeHuss Mep npoduiakThukyd — 3a00JeBaHUM,
oOecrieueHue OE30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIUYAWHBIX CHTYAITUSIX
MPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TTOBCETHEBHOM KU3HU;

CO37aHMe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYarOIIUMHCS
WHIUBUIYAIIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIocoOCTBYOIIEH
MOCJIeTyIONEMYy TPO(ECCHOHATEHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBHHU C
WHJUBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMH PETHOHA.

OO611ee YynCI0 4YacoB, OTBEICHHBIX HAa M3y4YeHHE OUOJIOTHHU Ha YriayOJIeHHOM
ypOBHE CpeaHero obiiero odpazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hefient0), B 11 kmacce — 102 gaca (3 gaca B HEAEMIO).

OT6op opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB OOyYECHHS OHOJIOTHH
OCYIIECTBISIETCS ¢ YYETOM cHenuUKH €ro COJAEp)KaHHus U HaIpaBICHHOCTH Ha
MIPOJIOJDKEHNE  OMOJIOTHMYECKOTO 00pa3oBaHMsl B OpPTraHM3AIUAX  CPETHETO
po¢eCCUOHATIBLHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s3aTeBHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
ABJISIETCSI TIPOBEJIEHUE JTA0OPATOPHBIX M TpakTHdeckux padot. Takxe ydactue
0Oy4JaroIMXcs B BBIMOJTHECHUU TPOSKTHBIX M YUCOHO-UCCIIEIOBATEILCKHX PaldoT,
TEMaTHKa KOTOPBIX OMPEIEISIETCS yYUTeJIeM Ha OCHOBE  HMEIOIIHUXCS
MaTepUaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHA.

BocnurarenpHplii  mOTeHIMAN  y4eOHOro  MpeAMeTa MpeACTaBieH B
JUYHOCTHBIX pe3yjIbTaTax.



1.IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHS
0oOy4YaromMuMHUCsL TPOrpaMM CpeaHero oOlmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METAIPEIMETHBIE U MPEIMETHEBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTaTOB OCBOCHUS MIPOTPAMMBI 1O OUOIOTHU
BBIJICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHHWE OOYYAIOIIMMUCS POCCUHCKON
rpakJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNECHUI0, Haiuuyue Mmomusayuu K OOy4YEHUI0  OHMOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEW U HCTOPUYECKUX TPAAUIUN DPA3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MMOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIIbHOCTA I[IEHHOCTHO-CMBICJIIOBBIMUA  YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUA, Haauuue NPABOCO3HAHUS  DKOJOTHUYECKON
KYJbTYPBI, CHOCOOHOCMU CMA8UMb TIETTU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI 110 OHMOJIOTUU JTOCTUTAIOTCS
B E€JIUMHCTBE Y4Ye€OHOW M BOCHUTATEILHON JCSATEIBHOCTH B COOTBETCTBUM C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHSA, PA3BUTHUS BHYTPECHHEH MO3UIMU JMYHOCTH, NATPUOTU3MA U
YBQXXEHHUS K 3aKOHY M MPaBOMOPSAKY, YEJIIOBEKY TPY/Jla U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHUSA, OEpPEKHOTO OTHOIICHHS] K KYJIbTYpHOMY HACIEIUI0 U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupone u
OKpYXaroUIen cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHOro mpemmera «buomorus
JIOJIKHBI OTPaXXaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIIMXCs PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3WUIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTU B IPOLIECCE pean3allii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIILHOUN JAEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINH 00YUYaIOIIEeToCs] KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U IIPaBONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIbHOCTH TIPU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENATh COOCTBEHHYIO TMO3HIIMI0 IO OTHOMICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/ad, YBaXXUTEIbLHOIO
OTHOIIEHUS! K MHEHHIO OINIMOHEHTOB MpU OOCYXJICHHH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIE€pEN]
Ponunoit, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOWIEHUE K MPUPOJTHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JNOCTVKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAaHOBJIECHUE H
pa3BuTHE OWMOJIOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amurte OTedecTBa,
OTBETCTBEHHOCTh 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOSCHUE YCTOHIMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYAsl CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUIH;



MMOHMMAHHUE YMOIMOHAIBHOTO BO3/ICMCTBUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanu3anus 370pOBOr0 U 0Oe30macHoro obpasza >KU3HU
(310poBO€  TUTaHHWE, COONIOJIEHWE TUTMEHUYECKMX TIpaBWJI W HOPM,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTHbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHIAUBUIAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUsAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUN W HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSATD TaKyIO JEATEeIbHOCTD;

MHTEpEC K pa3iMuHbIM cepamM mpoPecCUOHATbHON JeATebHOCTU, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymield mpodeccud ©W  Pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W €aMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1E€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYphbl: MNPUOOpPETEHHE OIbITa
IJITAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX [MOCJIEACTBUNA s
OKPY Karollen Cpeibl;

OCO3HaHUE TJI00ATLHOIO XapaKTepa JKOJOTHYECKUX MPOOJeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPU HU3YYCHUH OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIICHUH TNpoO0JIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM
MIPUPOJIOTIONB30BaHNEM  (COOJIO/ICHHE  MpaBWiI  TOBEACHUS B TPUPOJE,
HalpaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE  HENPUIATHUE JICWCTBHM, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
NPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJIM4HMe Pa3BUTOIO IKOJIOTMYECKOT0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OIbITa JEATEeNbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHON M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOHN JI€ATEIbHOCTH SKOJOTMYECKON
HaIpaBJIEHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JMAJIOTe
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJBTYpPbl Kak CpEICTBA
B3aUMOJEHCTBUS MEXIY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUE Crneuu(puKu OHOJOTMM KaK HayKd, OCO3HaHUA €€ polikd B
(OpMHpPOBaHNUN PALMOHAIBHOIO HAY4YHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOrO
IIPEACTABICHHUST 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIIOBEKA U
oOlIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBWIN3ALUU:
o0ecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUA MEAULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTb PECypCHble  MPOOJIEMbl  pPa3BUTHS
YeJIOBEYECTBA, NOMCKA MyTeH BBIXO/a W3 II100aTbHBIX HKOJIOTMYECKUX MPOOJIeM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHMOJOTMYECKUX 3HAHUU B IENIX
MOBBIIICHUST OOIIEHl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTU OOydaromuxcs, GopMupyeMoit
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [Js aHajliu3a |
OOBSICHEHHUS SIBIICHUW OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM U3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIEC 3aKIIOUEHHS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIIUXCS JaHHBIX C 1[EJIbI0 TTOJYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCHOJb30BATh OMOJOTMYECKHE 3HAHMS IS
penieHus mpooOJieM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE LIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO JEATENbHOCTh MHIUBUIYATIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HEMNPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA TO OHOJOTUU B
COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAUYMMble JJisi (OPMUPOBAHUS MHUPOBO33PEHHS OO0YYaAIOIIUXCS
MEXTUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHITHS, OTPaKarolIne
I[EIOCTHOCTh HAy4YHOM KapTUHbBI MHpa U CHeUuPUKy METOJOB MO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCe/OBaHNe,  HaAOIIOJICHUE,  U3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
YHUBEpCAJIbHbIE y4eOHble JeHCTBUS (IO3HABaTENbHbIC, KOMMYHHUKATHBHBIC,

PETYJIATUBHBIE), obecrieunBaroIe dbopmupoBaHue byHKIIMOHATHHON
IPaMOTHOCTH ¥  COIIMAIBHOW KOMIIETEHIIMM OO0ydYarolmuxcsi; CIOCOOHOCTh
oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCUUTUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHWS M  YHUBEpCajbHble Yy4yeOHbIE JCHCTBUS B
MMO3HABATEIbHON U COMAIIBHON ITPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEIHET0 OOIIEro
oOpazoBanus y oOyyaromerocss OyayT chOpMUPOBaHbI  I03HABATEIbHbBIC
YHUBEpCalbHbIe yUeOHbIE AEHCTBUS, KOMMYHUKATUBHbIE YHUBEpPCAJIbHbIE YUECOHbBIE
JICUCTBUSI, PETYJIATUBHBIE YHUBEpPCAJIbHbIE Y4YeOHble JEHCTBUS, COBMECTHas
JESATENBHOCTb.

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl CPEIHETO OOIIETO
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBananenune YHHMBepCaJIbHbIMHU yueOHbIMH NMO3HABATEIbHBIMHI
JefCTBUSIMMU:

1) 0a30Bble JJOru4YecKmne JAecTBUS:

CaMOCTOATENbHO  (OPMYJHMpPOBAaTH W aKTyaJlM3UpOBaTh  MpoOiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPHU OCBOCHUHM 3HAHUWA MPUEMBI JIOTUYECKOTO MBILIJICHUS
(ananuza, cuHTE3a, CpaBHEHMUSI, KiaccuuKaium, 0000I1IeH s ), paCKpbIBaTh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMHU MOHSTHUSMM);

ONpENEeNATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSATEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

MCITI0JIb30BaTh OMOJIOTMYECKUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IPUPOJBI,



CTPOUTH JIOTMYECKHE pPaCCYXKIeHUs (MHIyKTUBHBIC, [EyKTUBHBIE, TIO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpencTtBa IS TPEACTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a
TakKE€  TPOTHUBOPEYMIA  Pa3HOTO  pOJAa,  BBHIABICHHBIX B Pa3IMYHBIX
MH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOIEMBI C yU4ETOM aHaln3a MUMEIOIIUXCS
MaTepHaIbHBIX U HEMATePUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBHI B ICITEIHLHOCTh, OIICHUBATH COOTBETCTBUE PE3yIHTATOB
IIEJISM, OIICHHBATh PUCKH TIOCIICICTBUN JCATEITHBHOCTH;

KOOPIMHUPOBAaTh W  BBINIOJNHATH pabOTy B  YCIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHUA:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICOBATEIIBCKON U MMPOCKTHOM ACSITEIIBHOCTH,
HAaBBIKAMHM  pasperieHus MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUISCKUX 3a/1a4, IPUMEHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCSITEIBHOCTH 110 TIOJTYYEHHUIO HOBOTO
3HAHMS, €Tr0 HWHTEPIpPETalNH, MNPeoOpa3oBaHUI0 W NPUMEHEHHI0 B Yy4eOHBIX
CUTYaIUsIX, B TOM YUCJIC TP CO3JaHUH YICOHBIX U COIMATBHBIX POCKTOB;

(GhopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KIJTFOUEBBIMU MTOHSATUSIMH U METOJAMHU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 0Opa30BaTEIbHOU
JESITENILHOCTH W )KU3HCHHBIX CUTYAIIHSsX;

BBISIBIISATh NIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJM3UPOBaTh 3a1ady,
BBIJIBUTATh THUIOTE3y €€ pEIICHUs, HaXOAUTh apTyMEHTHI IS JO0Ka3aTelIhCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATh TONYYCHHBIE B XOJE peHICHWs 3a7add  pe3yJbTaThl,
KPUTUYECKH OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYyAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIN TOMCK TIEpPEeHOCa CPEJCTB U CIOCOOOB
NEICTBUS B MPOPECCUOHAIIBHYIO CPEAY;

YMETh TIEPEHOCHUTHh 3HAHUS B TO3HABATENBHYIO W TPAKTHYECKYIO 00JIacTh
KU3HEIEATEITLHOCTH,

yMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;



BBIIBUTaTh HOBBIE HJEU, Ipe/iaraTb OpUTHHAIbHBbIE MOIXObl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 334U, 10IYCKAIOIINE albTEePHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B Pa3IMYHbIX UCTOYHHKAX MH(OpMAIUH (TEKCTE Yy4eOHOro
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIW3UpPOBAThH
MH(OPMAIMIO PA3NTMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIIMpOBaTh 3alPOChl U NPUMEHATh PA3IUYHBbIE METOIbl IPU MOUCKE U
otbope Ouosorndeckoit mHMOpMaIMKM, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIECHCTBOBATh KYJbTYpPYy aKTUBHOI'O MCIIOJIB30BAHUS PA3JIMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMY  MPEACTABICHUS
Oounonornyeckor uHpopmanuu (cxembl, rpaduKyu, AUArpaMMbl, TaOIUIbI, PUCYHKH
H IPyroe);

UCMOJb30BaTh HAy4YHBIH $3bIK B KadecTBE CpeAcTBa Mpu padoTe ¢
OMOJOrMYecKord HMHQPOpMALME: MPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HAKU U CUMBOJBI, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsiAHOCTH;

BJIAJETh  HABBIKAMM  paclo3HaBaHWA M 3allUThl  UH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgJaieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmenme:

OCYUIECTBISTh KOMMYHUKAIIMK BO BCeX c(epax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WU JIUCKYCCHM IO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBIINOJHEHUS Mpe1IaracéMon
3aJ]a4l, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3ULIUN JAPYTUX YYaCTHUKOB
Jyanora Wi JUCKYCCUH);

pacno3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIECHHSA, MOHUMATh 3HAYEHUE
COLIMAJbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CUTYalUH,
YMETb CMAr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIOCOOAMHU OOIEHHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.



2) coBMecTHasi 1eATeJbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYAJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOM 3aa4H;

BBHIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KAXKJIOTO YJI€HA KOJUJIEKTHBA;

NpUHUMATh 1€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHUW30BbIBATH U
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
o0l pe3yJsbTatr no pa3pabOTaAHHBIM KPUTEPUSIM;

npejuiaratb HOBBIE IIPOEKTHI, OLEHUBATh HUJEW C TMO3ULUHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS [UIsl BBISBJICHUSA NpoOJIEeM U UX
pelIeHns B )KU3HEHHBIX U YYEOHBIX CUTYalUSX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUU IIEJIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSAX M IMOCTYIKax MO OTHOIIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATENIBHYIO JESITENBHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BaTEIIbHON
NEATEIbHOCTU U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIBHO COCTABJIATh IUIAH pElIeHHs N[poOieMbl C  y4E€TOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUA;

JIeNIaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW JPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENISAM;



BIIAJ€Th  HABBIKAMH  TO3HABATENHbHON  pediieKkcHud KaK  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBHM M MBICTUTENbHBIX TIPOILECCOB, WX pE3YyJIbTAaTOB U
OCHOBAHUM, UCIOJIH30BaTh MPUEMBI pedIeKCUHU JIJIsi OLICHKU CUTyallud, BbIOOpa
BEPHOIO PEILICHHUS;

yMEThb OIIEHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apryMEHTbl JPYTUX TIPU aHaJIU3€ pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHATHE ce0s U APYTUX:

NpUHUMATH ce0sl, MIOHUMAas CBOU HEJOCTATKHU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTbl JPYTUX TIPU aHaJIU3e pe3yJbTaToB
NeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaTBl OCBOECHMS COJEpKAHHMS Y4e€OHOro mnpeaMera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleYeHue
npodpunbHOro  o0yueHus  oOydawmommxcsa  Ouonorud. OHHM — BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTMU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUIN MO
OCBOCHHMIO, HHTEPIPETALMH U NPEOOPA30BAHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaKXKE B
peanbHBIX KU3HEHHBIX cUTyauusx. l[IpenmeTHbie pe3ynbTaThl MPECTABICHBI IO
rojiaM u3y4eHwusl.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

cOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJUM OUOJOTUM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KApTUHBI MHUpa, B
MO3HAHUHU  3aKOHOB MPUPOABI M  pEUIEHUH MNpoOJeM  PalMOHAIBHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIa/Ie POCCUHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIye OUOJIOTMYECKME TEPMHUHBI W TOHATHA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJSLus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U PA3BUTHE), OMOJIOTUYECKHUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o weHtpax
MHOTOOOpa3usi U TPOUCXOXKICHUS  KYJbTYPHBIX  pacTE€HUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHHUS, PACIIEIJICHUS, YUCTOTHI TaMeT,



HE3aBUCUMOTO HacnefoBaHusi [. MeHaens, TOMOJOTHYECKHX PSIOB B
HaCJICACTBEHHOM U3MEHUYUBOCTH H. . Basumnoga), MIPUHIATIBI
(KOMIUIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHWS, WCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIIETOK IMPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCIIC
OakTepwuii, rpubOB, pacTEHUH, )KUBOTHBIX M YEIIOBEKA, CTPOCHHSI OPTAaHOB M CHCTEM
OpraHOB pACTEHUU, KUBOTHBIX, YEIOBEKA, IMPOIIECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIONTUX B OPraHU3Max PacTEHUH, JKUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKHIX
IIpPOLIECCOB: 0OMEHa BeHIecTB (MeTaboIn3M), MPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepoTpOdHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYAILHOTO  Pa3BUTHA  OpraHm3mMa  (OHTOreHe3a),
B3aMMOJICUCTBYS TEHOB, TE€TEPO3HCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpPraHOWJAMH KIETKH U HX
GYHKUUSIMHM, CTPOCHHEM KJIETOK pAa3HbIX TKaHEM M HMX (QYHKIUAMHU, MEXKIY
opraHaMd W CHCTEMaMH OpPraHOB Yy pacTCHHWH, JKMBOTHBIX M 4YEJIOBEKa W HX
GYyHKIASIMHA, MEKIYy CHCTEMaMH OpPTraHOB M WX (QYHKIUAMH, MEXIY >Tarmamu
oOMEeHa BEIIECTB, dTallaMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATanamMu 3MOpPUOHANBHOTO PA3BUTHS, TEHOTUNIOM U (PeHOTUNIOM, (HEHOTHIIOM U
(haxTopamu cpeabl OOUTaHUS,

YMEHHUE BBISBIIATh OTJIUYHUTEIbHBIE TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIOIIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKa3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,;

yYMEHHUE peniaTh OMOJOTUYECKUE 3aa9d, BBISABISATh IPUUNHHO-CIIC/ICTBEHHbBIE
CBSI3M MEXKJIy UCCIIeNyEeMbIMU OMOIOTUYECKUMHU MPOIECCAMU U SIBJIICHUSAMH, JIEaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYECKUe padoThl, COOIHOIATh
mpaBuia mpu padboTe ¢ yueOHbIM U TaOOPAaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIBUTaTh THUIIOTE3bl, MPOBEPIATh HUX OKCIEPUMEHTAIbLHBIMU
cpenctBamu, GOPMYIUPYS IElb KCCICIOBAHUSA, aHATU3HPOBATH IOJTYUYEHHBIC
PE3yNbTATHI U AETIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIICIOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJMIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U



myOJWYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJNbTaThl HAa  yUYEHUYECKHUX
KOH(EepeHITUX;

YMEHHME OLICHHBATh ASTUYECKHE AacCIHeKThl COBPEMEHHBIX HCCIEIOBaHUN B
obnacth  OWMONOrMM M MEIULUMHBI  (KJIOHHPOBaHUE,  HCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIPABICHHOEC HM3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyled MnpodeccuoHalIbHON
NEATETbHOCTA B 00JlacTh OUOJOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOIATh MO3HABATEIbHbBIN
MHTEpPEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOINICH Mpodeccuu u
MPOJIOJDKEHHE  OMOJOTMYECKOro 00pa3oBaHMs B  OpPraHu3alUsiX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» B 11
KJlacce OJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOJABl U PEIICHUH SKOJOTMYECKUX
npoOJieM 4YelloBEeYeCTBa, a TakKe B PEIIEHHMH BOMPOCOB PAlMOHAIBHOTO
MIPUPOJIOTIONB30BaHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOIIECHUS K MPUPOJE,
OoOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpENENeHUs] M TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIIuX OHOJOTHYECKHUX
TEPMUHOB M TOHATHHA (BHJI, PKOCUCTEMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBommonioHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS SBOJIIOLMN), YUCHUS
(A. H. CesepiioBa — 0 nyTsix u HampaBieHusx sBomtonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro papHoBecus Jx. Xapau u B. BaitnOepra,
3apopsiiieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma [O. JluOuxa,
AKOJIOTMYECKON NHUpaMUIbl SHEPTrHH), Trumnore3sl (rumoreza «vupa PHK» V.
I'unbepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMM  HAy4YHOrO  IIO3HAHWS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEA0BAHUSAX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HAONIOJCHHE, SKCIEPUMEHT), CIOocO0aMu BBISBICHUS U
OLICHKW aHTPOIIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJEIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHUOTEOLEHO30B,
SKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOUIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIXKYIIUX CHJI SBOJIOIMU HA T€HO(OH]I TOMYJISIUH,



MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOWTaHMs, YepeJOBaHUSI HAMPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 9KOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKAYy MPOIECCAMH SBOJIIOIUH,
ABWOKYIIMMH CHJIAMH aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3lUYHBIX JKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIIMYUTENIbHBIE  TPU3HAKH  KUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHUJIOB K Cpelle OOWTaHMs, aOMOTUYECKUX UM OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€H  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTryMEHThI, OHOJIOITHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYTII, B3aUMOCBSI3U OPTaHU3MOB H CPebl OOUTAHMSI, €IUHCTBA
YeJI0OBEYEeCKHX pac, HEOOXOJUMOCTH COXpPAaHEHUS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI MPUPOJIBI M YEJIOBEUECTBA;

YMEHHE perath OMOIIOTUYECKUE 3a]]a4H, BBISBISATH IPUUYNHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMU OUOJIOTMYECKUMU MPOLIECCAaMU U SIBICHUSMU, JETaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINONHATH JTAOOPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuia npu padbore ¢ yueOHbIM U TaOOPaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATbHBIMU
cpenctBamu, GOPMYIUPYs IENb KCCIEIOBAHUS, AaHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U JeNIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHH,
AKOJIOTUA U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
myOJMYHO  TPEACTaBIATH  TOJYYCHHBIE  PE3yJNbTaThl HAa  yUYEHUYECKHUX
KOH(EepeHITUAX;

YMEHHE OILIEHWBATh TUIIOTE3bl M TEOPHH O TIPOUCXOKICHUH KU3HU, YEIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpAaIleHUs
rI100aIbHBIX H3MEHEHU B Onocdepe;

YMEHUE OCYLIECTBJISATh OCO3HAHHBIM BBIOOP Oyayied MnpodecCuoHaTbHON
ACSITENPHOCTY B  O0MacTh  OHWOJOTHH, OSKOJOTHH, TMPUPOOINOIb30BAHUS,
MEIHUIMHBI, OMOTEXHOJOTUH, TICUXOJOTHUH, BETEPUHAPUHU, CEIIbCKOTO XO3SIMCTBA,
MUIIEBOM  MPOMBINIJICHHOCTH,  yIAyONsATh  TO3HABATENbHBIM  HWHTEpEC,
HAIpPaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJODKEHNE OHOJIOTMYECKOTO O00pa3oBaHWs B OpraHU3alUAX CPEIAHETO
po¢eCCUOHATIBLHOTO U BBICIIIETO 00pa30BaHUSI.



2.COAEP) KAHUE OBYUYEHUA

10 KITACC

Copnep:xanue mporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoi arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOJIOTUSI — KOMIUIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUSA
Owonornu.  buomormdeckue  HAyKM M HM3yYaeMble ~ MMHU  TPOOJICMBI.
OyHIaMEeHTaJIbHbIE, NPUKIAJAHBIE W TIOMCKOBBIC HAY4YHbIE WCCIEHOBAHUS B
OMOJIOTHH.

3HayeHue OMoOJOTHH B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouwonorueld. 3HadeHUE OMOJIOTHH B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
IPOMBILIJIEHHOCTH, OXPAaHE MPUPOLBI.

JdemoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. [1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, . Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpel U cxembl: «CBsi3b OWMONOTMU C JIPYyTMMHU Haykamm», «Cucrema
OMOIOrMUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U HX U3yYeHHUE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CIOXXHOCTh M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOoBHHM OpraHu3al >KUBBIX CHCTEM: MOJEKYJSPHBIN, KIECTOYHBIM,
TKAHEBBIN, OpPTraHU3MEHHBIMN, TMOIYJISIHUOHHO-BUIOBOM, 9KOCHCTEMHBIN
(Ouoreonenotuueckuii), Ouochepusid. Ilporeccrsl, mpoucxopsmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KKMBOTO. JKu3HB Kak (opma CyliecTBOBaHUS
Marepuu. Hayku, nzydaromine >KxuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiormyeckoid Hayku. Habmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. llondarue o 3aBucUMOu u
HE3aBUCUMOM TniepeMeHHOW. IlnanmpoBanume skcnepumenta. [loctaHoBka U
npoBepka runote3. Hynesas runote3a. [lonstue BbIOOpPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaToB. [IpyumHBI WCKakeHUsT Pe3yJIbTAaTOB JKcrepumeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabauubsr u cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HWY», «buonornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHH OpraHU3AlUU KUBOU
npuponab», «CTpoeHHE KMUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «MeToabl
W3YUYCHHUsI )KUBON IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE s IPOBEACHHUS
HaOIIOACHUH, U3MEPEHUH, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuMe pa3aUYHBIX METONOB IPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS e€AWMHUIA >KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitaen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM W KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, 3NEeKTpodope3, METOJ MEYEHbIX aTOMOB, IU(pPepeHIraIbHOe
HeHTpudyrupoBanue, KyJbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposannvix
K1emok. DIEeKTpOHHAasT MUKpocKomnusa. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

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

Tabnuupl 1 cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3zBUTHSA METOAOB MUKPOCKOIIUIY.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpEnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KJIETOK.

IIpakTnyeckas padora «M3yueHne MeETONOB KIETOYHONM OHUONOTUU
(xpomarorpadusi, a3nextpodope3, audpdepeHianbHoe eHTPUGYTrUpOBaHUE,
[ILIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m €€ ponmp Kak pacTBOpPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuu. MuHepajdbHble BEIIeCTBAa KJIETKH, UX OHOJIOrnyeckas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKU. buosiornyeckue mnonumepsl. benkw.
AMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuunas
CTpyKTypa Oenka, MenTHAHas CBs3b. BTopHuuHas, TpeTW4Has, 4YeTBEPTUUHASL
cTpyktypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanus  Genkos.
buonornyeckue Qpynkiuu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapuibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
O6mumii T1UIaH  CTPOGHHS W (PU3UKO-XMMHUYECKHME CBOICTBA  YIJIEBOJIOB.
buonorudeckue pyHKIMHN YTIE€BOIOB.

Jlumuasl. 'mapodunsHO-ruapododHbIe cBOMcTBaA. Kilaccudukanus Tunuaos.
Tpurnunepunsl, Qochomunuasl, BOCKH, cTepouasl. buomornueckue QyHKIUU
munuaoB. OO1ue CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, OJYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun xomruiementapuoctu. [Ipasuino Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenne u ouonornyeckue pynkiuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekysbsl AT®. Makpospruueckne cBsa3su B Mojekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (PYHKITUU B
kinetke. [pyeue muykneosuompugocpamor (HT®D). CexenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHYECKHE U OMO(DU3NYECKUE UCCIETOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooderuposarue
CMPYKMypsl U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. Komnvromepnulil ouzaiin u
Op2aHuyecKuil CUHmMe3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
@. Canrep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XHUMHUYECKMX DJEMEHTOB B HEKHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuier u cxembl: «llepuoamueckas TabnMIla XUMHYECKUX SJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJbI», «BellectBa B cocTaBe OopraHu3MoBy», «CTpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBonoBy, «CTpoeHue MoyieKyn JunuaoBy, «HyKIeMHOBbIE KHCIOTHI,
«Ctpoenue Mosekyabl ATOy.

O6opynoBanue: XuMHUYECKast MOcyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbI Kau€CTBEHHBIX
peaKIni.

JlaGopaTtopnass  padora  «lccinemoBaHue — HYKJIEHMHOBBIX  KHCJIOT,
BBIZICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KIETOK: JdyKapuoThueckass W TmpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00Pa30BaHUS KICTKH.



CrtpoeHure mpoKapruOTHYSCKOM KieTku. KitlerouHast cTeHKa OaKTepHil U apXei.
Oco0eHHOCTH CTPOCHHSI TEeTepOoTpOoHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHUE AYKAPUOTUYECKOU KJIETKH.
[nazmatuueckass wmemOpana (riazmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BEIIECTB Uepe3 IUIa3MaTUYECKYyI0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas aud@ys3us), aKTUBHBIM (IIEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora Harpuii-
KaJIUeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
cteHka. CTpykTypa U QyHKIIMHM KIETOYHOW CTEHKH PACTEHHM, rprOOB.

[urtomna3zma. [{uto3omne. IluTockener. [IBmxkenne nurormiazMbl. OpraHOUIbI
kieTkd. OnHoMeMOpaHHbIE OpraHoOMAbl KJIETKU: SHIOIUIa3MaTHYecKas CeTh
(BIIC), anmapar I'onbmku, TU30COMBI, UX CTpoeHHe M (PpyHKIMU. B3anMocBssb
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpa”HyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkius ammapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOWABl  KIETKH:  MHUTOXOHAPHUM,  IUIACTHUJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKUIMHM MHUTOXOHIpuN u r1uiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXKHBIE  IJACTUIBI  (DOTOCHHTE3UPYIOIIUX  DYKAPHOT.
XJIOpOIIACTBI, XPOMOIUIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHHIM.

HememOpanusie opranouanl kinetkun CTpoeHue W GyHKIUA HeMeMOpaHHBIX
OpraHOHUIOB KJICTKH. Pubocomsi. IIpomedsicymounvie Qunamenmoi.
MuxkpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KieTtounsii
nentp. CrTpoeHWe U JBWKEHHWE JKTYTHUKOB W pecHUYeK. MHUKpOTpyOOUKH
muToria3mel.  LleHTpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIILIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii 6eMKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpOMOCOM B HWHTEppaA3HOM slpe. IDyxpomamur u cemepoxpomamunr. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHOlU 00040uKuU 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsle Bkimtouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabnuuper 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHE  pacTUTENIbHOM  KJIeTKm», «CTpoeHue
MHTOXOHAPUW», «A1po», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHue CTpOEHHUS KJIETOK PpPa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOW MEMOpAHBI.

JlaGopaTtopnass padora «JcciaegoBaHue IMa3molin3a W JAEIUIA3MOJIU3A B
PACTUTENBbHBIX KIETKAX).

IIpakTnueckass  padora  «l3ydyenue  nOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENBbHBIX KIETKaX)».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISINSA U JUCCUMUIISIINS — JIBE CTOPOHBI MeTaboim3Ma. Tumnbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U rerepoTpodHBIM. YyacTue KucCIopoja B OOMEHHBIX
mpolieccax. JHEpPreTuueckoe oOecrnedeHne KieTku: mnpeBpamnieHne ATD B
oOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Metabonusma. DepMeHTh, MX CTPOCHHE, CBOMCTBA M MEXAaHU3M JICUCTBUS.
Kodepmentel. OTinuusi ¢epMeHTOB OT HEOPraHUYECKUX KaTaiu3atopoB. bemku-
aAKTUBATOPHI M OCIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuYHBI CHHTE3 OpraHMYECKUX BellecTB B KkieTke. DorocunHTtes.
AHoKkcueenHblll U OKcueeHHbll omocunme3 y obaxkmepuii. Ceemocoouparowjue
NUSMEHMbl U NUCMEHMbl PeaKyuoHH020 yeumpa. Poib XJIOPOIUIACTOB B IIPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gomocunmesa. IlpogykTuBHOCTh (PoTOCHHTE3a. BnusHue pazinyHbIX (PaKTOPOB
Ha CKOpOCTh (poToCcHMHTE3a. 3HAaU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIUE OaKTEepUH, >KeIe300aKTepuH, CepoOaKTEpUH, BOIOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpokeHus. IIponykTel OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30OYAUTENH OOJIe3HEH.

AspoOHBIE OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe okucCiIeHHUE, WA KIETOYHOE JAbIXaHUE. PO MUTOXOHIpUI B
npoleccax ouosorudeckoro okucieHus. [luknuyeckue peakuuu. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus memopanvoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmasel. IlpeumyinecTBa a’poOHOTO IYTH
oOMeHa BeIleCTB nepes; aHa3pOOHBIM. DPHEKTUBHOCTH YFHEPIETUIECKOTO OOMEHA.

JdemoHncTpanuu

IToptpersr: k. [Ipuctin, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 00Men», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYJOBAaHHME AJII HMPHUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass  padora «l/3ydyeHue  KaTaJIUTUYECKONW  aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMujIa3bl UK KaTalas3bl)y.

JlabGopaTtopnass padora «/3yuenue (QepMEHTATUBHOTO PpACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiiuu matpuyHoro cunres3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO CHHTe3a. Peanu3zanus HacineAcTBEHHON MHGopManuu. I eHeTnyeckuit
KOJ, ero cBouctBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckot kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue tpancnoptHbix PHK B 6uocunrtese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne aMHHOKHMCIOT. Pomb pubdbocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKApUOT U IYKApUOT. Perynsius akTMBHOCTH T€HOB y TNpokapuoT. ['mmotesa
onepona (®. XKaxoo, K. Mano). Monekynsapnvle mMexanusmvl IKCHPeCcCuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsius oOMEHHBIX
nporeccoB B kiieTke. Kietounsiii romeocras.

Bupycol — HekseTounble (OpPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenuviii Yyuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuopazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, xKUBOTHbIX, pacteHui. CIIN, COVID-
19, counanbHble U1 MEAUIIMHCKUAE TPOOIEMBI.

buoungopmamura: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHbIX OUoN0cUYecKux 0anHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.



JemoHcTpanuu

IToptpetsi: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmunel u cxembl: «buocunre3 Oenkay, «l'eHeTHUECKUN KO, «BUpYChI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3iaHre MOJIEIIA BUPYCA».

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsrii 1muki, ero mnepuoiasl W peryisiusa. WuHrepdaza u MuTO3.
Oco0OeHHOCTH MpOIECCOB, MPOTEKAMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuHrerndeckuidi  (MOCTMUTOTUYECKHI), CHUHTETUYECKUM U
MOCTCUHTETUYECKHM (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunres JJHK — pemnmukanusa. Ilpunmuner perumkannu JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIIIEIBbHOCTD.
Mexanuzm permkanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Teromepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIl. JIUIJIOWJHBIA W
rariouaHbelid  Habopsl  XpoMocoMm. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W NPOUCXOASAIIUME B HHUX
npoueccel. Tunel muTo3a. Kapuoknne3 u nuTokrnHe3. buosormueckoe 3HayeHue
MHTO3a.

Perynmauuss murornueckoro nmkiaa kietku. [Iporpammupyemas kneTtodyHas
ru0enb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHadbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu kiemox. «lugposas
KiemKkay — buoungopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabnuupel u cxembl: «KU3HEHHBIH UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkamus JHK.

O06opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapatbl: « MUTO3 B KJIETKaX
KOPEILIKA JIyKa.

JlabopaTtopnass  padora  «M3ydyeHMe  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopHnas paGora «HaOnroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HEACATENBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxed, OJHOKIETOYHbIE T'PHUOBI, OJHOKIETOYHbIE
BOJIOPOCIH, Apyrue MpoTUCThl. KOJIOHHATbHBIE OPTaHU3MBL.



B3auMocCBsa3p 4acTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHsl H
cucteMbl opranoB. OpraHnusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOASAIIAsA, OCHOBHas, MexaHnyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKIUNA U pacTiONOKEHHS TKaHEH B OpraHax pacTeHUHN.

TkaHU KUMBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEU: IMUTEIMAIIbHAS,
COCIMHUTENbHAS, MbllIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, (GYHKUUA U
PACIIONIOKEHUS TKAHEN B OPraHaX KWBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE W TIe€HEpaTUBHBIE OpraHbl pacTteHuil. Opranbl U
CHUCTEMBI OPIraHOB KXMUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHUHN ckeneT. CTpoeHHe Hu
THUIIBI COEIMHEHHS KOCTEM.

JIBrokeHne  OopraHu3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00UIHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPONU3Mbl M HACTUH. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbleyHas cucreMa. Pediekc. CkeneTHbie MBITIITBI U UX paboTa.

Ilutanne opranuszmoB. IlorjomeHue BOABI, YIJIEKUCIOIO Ta3a W
MHMHEPAIbHBIX BEUIECTB pacTeHUsIMU. [luTaHue >KMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XMBOTHBIX. OTHEnsl
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurenbHbie xene3bl. [lumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactreHui. Jlpixanue ;xuBOTHBIX. [uddyzus
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pxarenbHas HOBEPXHOCTD.
XKabeprnoe u n€rouHoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX [O3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YeJoBeKa. MEXaHW3M BEHTWDALMM JETKUX Yy NOTUL U
MJIEKONUTAOMX. Perynsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua U e€ peryJssus.

Beigenenne y opranu3mMoB. Beigenenue y pacrteHui. Beigenenue y
KUBOTHBIX. CokpaTuTenpHble Bakyonu. Oprasbel BelaeneHus. PunpTpanus,
CeKpeIrusi U 00paTHOE BCAChIBAHHWE KaK MEXaHU3MbI PaOOThI OPTaHOB BBIJICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M (QPyHKIHMOHUPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKa.

3amura y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3mMoB. CIOpBI
OakTepuil M UUCTHl MNPOCTEHIIMX. 3allUTa Yy MHOIOKJIETOYHBIX PpPAaCTEHUU.
Kyrtukyna. CpeacTBa macCUBHOM U XUMUYECKOM 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX MXHUBOTHBIX. IIOKpOBBI M HMX IPOHU3BOJHBIE.
3ammTa opranusMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
IYMOPaJIbHBIE UMMYHUTET. BpoxkaEHHBIE M NpUOOPETEHHBIN creupuIecKuii
UMMYHHUTET. Teopusi KIoHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, @. M.
bepner, C. Tonerasa). BocranurenbHble OTBETHI OpraHu3MoB. Posib BpoxkaAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W peryisinus 'y  OpramusMmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakumocTte ©  peryisimus  y
pacTeHuil. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u pedrekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEeIbl. JBOJIIOLMUOHHOE YCIIOKHEHNE CTPOEHUs HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiekc u
peduekTopHas 1yra. be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus ¥ 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE T'OPMOHOB.
B3auMoCBs3bp HEpBHOW U SHIOKPUHHOW cucTteM. [ umoramamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocan», «bakrepum», «lIpocrelimmey», «Opranbl IBETKOBBIX PACTCHUID,
«CucremMpl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUTACTHHKWY, «TKaHM >KUBOTHBIX», «CKEJIET 4eI0BEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTesbHas

CHCTEMAY, «Hepsnas CHCTEMA, «Koxay, «MpIreyHas CHCTEMAY,
«BblgenurenbHas CHCTEMA», «IDHAOKpPUHHAs cucTeMa», «CTpPOECHHE MBIIIIbD,
«Ammynuter»,  «KuiieuyHomnosiocTHeie», «CxemMa  NUTaHUS  PACTEHHIN»,

«KpOBEHOCHBIE CHCTEMBI [IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHHe n0JeBoro 4epss», «HepBHas
cuctema pbeio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMmelkaromuxcs»,  «HepBHas  cuctema  nruny», «HepBHas — cucrema
MIIeKOUTaroImx», «HepBHas cuctema uyenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpENnapaThl OJHOKICTOYHBIX
OpraHW3MOB, MHUKpPOIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HAaCEKOMBIX, WIJIOKOXKHMX, KHUBbIE AK3EMIUIIPbl KOMHATHBIX pacTeHUMU, repOapuu
pacTeHMil pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeIOBEKa,
o0opyI0BaHUE AJIs IEMOHCTPAIIMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuierieHus KpaxMala U OeKOB Mo IeUCTBUEM (PepPMEHTOB, 00OPYAOBAHKE IS
JIEMOHCTpPAIIMUU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTEJbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEl pacCTCHUI.

JlaGoparTopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrue OpraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUA:  MOYKOBAaHUE,  CHOPYJISLuS,
(parmMeHTanys, KIOHUPOBAHUE.

ITonoBoe paszmuHokeHue. IlomoBble KiIeTKH, WM rametsl. Meio3. Craauu
Mmeiio3a. [Topeaenue xpomocoMm B Meito3e. Kpoccunrosep. buomorndeckuii CMbIC
M€ENo3a M TIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B KM3HEHHOM IUKIIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazsurue. ['amerorenes y x«uBOTHBIX. [10JI0BBIE KEIE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe U SMOpPUOHAIBLHOE pa3BUTHUE KUBOTHBIX. (CrmocoOsl
OILTOZIOTBOPEHMS: HApPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTUs — HAyKa
0 pa3BUTUU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbLIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  apobieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMMTAIONMIUX. 3apOBIIICBhIE JIUCTKU
(racTpyssinus). 3akiaaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (SMOpUOHAIbHAS WHAYKIHUA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOIO Kak pe3ysibTaT HUEpPapXHUECKUX
B3aMMOJICUCTBUII Te€HOB. BrusiHue Ha >MOpPHUOHANIBHOE pPAa3BUTUE PaA3IUYHBIX
(hakTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanbHBI mepuoi. Ilpsmoe u
HenpsiMmoe paszBuTHe. PasButne ¢ meramopdo3oM Yy OeClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHoOJIOTMYecKOe 3HAaYE€HHE MPSMOro W HEMPSIMOTo



pPa3BUTHSA, UX PACIPOCTPAHEHUE B MpUPOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYJISIUU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS
y ’KHUBOTHBIX M 4esoBeka. [lepronibl oHTOreHes3a uenopeka. CTapeHue u CMepPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoxeHnne u pasButue pacreHuil. ['amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjIe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTENBHBIX
opraHu3MoB. [/[BoiiHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTHUE CEMEHMU.

MexaHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdemoHncTpanuu

IToptpetsr: C. I'. Haamun, X. [lInemas.

Tabmumer 1 cxeMbl: «BererarmBHOe pa3sMHOXKEHHE», «THIBI Oecroioro
pa3MHOXKEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbly, «l'ameroreHesy», «CTpoeHue
SAMUEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pasButue», «Pa3zButhe wmaiickoro xyka», «PasButue capaHum,
«Pa3Butne narymku», «JIBOHHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTEHHUID,
«CtpoeHne ceMAH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «OKU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM LHKI MXxa», <OKH3HEHHBIM  IUKI
ManopoOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SHUIEKICTOK U
CIIEpMAaTO30UI0B, MOJAENb «I UK pa3BUTHS JIATYIIKW.

JlaGopaTopHasi padora «/3ydueHrue CTpOCHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckas padora «BbIABIEHUE MNPU3HAKOB CXOJICTBA 3apPOABILICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINX
PaCTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne @puza, T. Moprana. Poib 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA WM PELECCUBHBIN
NpU3HAK, TOMO3UTOTa, FETEPO3UT0Ta, YUCTAs JIMHUSL, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TE€HETHUKU:  THOPHUIOJIOTMYECKUHM,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHncTpanuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckutii.

Tabnuupl 1 cxeMbl: «MeTobl FTeHETUKNY», «CXeMbl CKPELIUBAHUS.

JlaGopaTtopnass padora «J/Ipo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HUCCIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

€AMHO00pa3us rudpUI0B nepBoro nokojeHus. [Ipasuino qomuHrpoBanusa. Bropoi
3aKOH MeHnens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosnormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ umores3a 4yucToThl raMer.

AHanmusupyroniee ckpemnBanue. [[poMeKyTouHbI XapaKTep HACIIEIOBAHUS.
Pacumieruienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuanoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aK0OH HE3aBHUCUMOTO
HaclleZIOBaHUA  MNpU3HAKOB.  lluTojmormueckue  OCHOBBI  JUTHMOPHUIIHOTO
CKpEILVBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'eHaMHh. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUS oa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHBIM Moj. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMOCcOM. HacnenoBanue nprus3HakoB, CLEIVIEHHBIX C I10JIOM.

I'enoTun xak nenoctHas cucrema. IlnenoTpornus — MHOKECTBEHHOE JCHCTBUE
reHa. MHOXXECTBEHHBIM ajIeau3M. B3auMojencTBue HeaJUIeIbHBIX TI'€HOB.
KommnemenrtaprocTs. Onucras. [lonmumepust.

['eHeTnUeCcKkUil KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
TakkKe (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HaCJIeJICTBEHHON MH(POPMAIIMU B TIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», «Tpetuit 3akoH
Menpens», «AHanusupymollee ckpemuBaHuey, «HemomHoe nomMuHUpOBaHHEY,
«CremnyieHHOoe Haclel0BaHUWE IPU3HAKOB y Jpo3oduib», «['eHeruka momnay,



«Kapuotunn uenmomeka», «Kapuotun npozodumnb», «Kapuotum OTHID,
«MHOXECTBEHHBIN ajIENU3M», « B3auMOIeICTBUE TEHOB.

O6GopynoBaHue: Mojelb ISl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOrO TOKOJICHUST M pacHICIUICHUS MNPU3HAKOB, MOJEIb s
JEMOHCTPAllM¥ 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHMUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllMd CUEIUIEHHOTO HACJIEIOBaHMs IMPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKponpenapar: «pozoduina.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBAHUA Y APO30DUITBD».

IIpakTnueckas  paGora  «V3yueHue  pe3ynbTaTOB  JIUTHOPUTIHOTO
CKpeIIMBaHUs y APO30(PUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  GopMmupoBaHUU (HEHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAA U HACIIEC/ICTBEHHASI.

Mopaudukanuonnass u3MeHYMBOCTh. Ponb cpeasl B (opMuUpOBaHUU
MOIU(PUKAIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarnuoHHBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOau(PUKAIIMOHHOM
W3MEHYUBOCTH.

I'eHoTrnMyeckass 3MEHUYNBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUTTHYECKOI M3MEHUYNBOCTH: KOMOWHATHUBHASI, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JJaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJHOr0 BUA.

MyTanmoHHass HM3MEHYMBOCTb. BuHIBI MyTanMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nUTOIUIa3MaTuyeckue myTtanuuu. CoMaTUYeCKHUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHel W WX BJIUMSIHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacieacTBeHHoM m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POJb  SNUSEHEMUYEeCKUx ¢hakmopos 8
HAC1e008anUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHCcTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u  cxembl: «Bugasl  usMmeHumBoCcTHMY», «MoaudukanuoHHas
U3MEHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTEY, «Meiosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Bumbl myTaruii».



OOopynoBaHue: XHMBbIE W TepOapHbIE AK3EMIULIPHl KOMHATHBIX PacTeHUH,
pucyHku (dpoTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BApPUALIUOHHOU KPUBOW.

IIpakTnyeckas padora «Mytamuu y JApo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uyenoeka. MexayHapoaHas Iporpamma HMCCIIEIOBaHUsS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHs ~ TEHETMKM  YeJIOBEKa:  TIE€HEaIOTMYECKUU,
OJIN3HEIOBBIH, IIUTONCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYIAPHO-T€HETUUECKHUU. CoBpemeHnHOE ONPENIECIICHNE reHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00JieBaHUA YellOoBeKa. | eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACNEACTBEHHOM MpPeapacroyioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPAILICHUU U JICYEHHH N€HETUYECKUX
3a0oyieBaHU 4YenmoBeka. MeanKo-TeHeTuYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
kieTku. [IoHSATHE «TreHEeTHYEeCKOro rpy3a». JTUYECKHE ACHEKThl MCCIEI0BaHUN B
00J1acTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bu3HYecCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpyKaroiiei cpensl. [ eHeTnueckas
IPEAPACHOIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YyUEHUS] TEHETUKU
qenoBekay, «I eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekuust OpranusMosB

JlomMecTukanusa W CeleKuus. 3apoKICHUE CEJNEKIUMU W JIOMECTHUKALIWU.
Yuyenne H. WM. BaBumoBa o lleHTpax mTpOUCXOXKIEHUS U MHOT000pa3us
KyJbTYpHBIX pacTeHHil. Poip cemekuuu B CO3IaHMM COPTOB PACTEHUUA M TMOPOJ
KUBOTHbIX. CopT, moOpoAa, IITaMM. 3aKOH TIOMOJIOTMYECKUX PSIJ0B B
HacjieACTBeHHOM wu3MeHunBoctd H. WM. BaBuimoBa, ero 3HadyeHue s
CEJICKITMOHHOM padOTHI.

Metoasl ceneKIMOHHOM paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTansl KOMOWHAIIMOHHOM CCJICKIIWH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBIO OLEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PagnaninoHHBIN U XUMUYECKUNM MyTareHe3 Kak UCTOYHUK MYyTallUuil y KyJIbTYPHBIX



dbopm opranu3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJIOB
pexoMOuHanTHBIX JIHK 115 momydenust iCXOAHOTo MaTepuara Jjisi CEeIeKIIUU.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBugosas ruopuIU3aIus.
bnuskopoacTBeHHOE — CKpenuBaHue, wWiaM  MHOpuauHr.  HepojacTBeHHoe
CKpelnBaHue, wid ayTopuauHr. ['erepo3uc u ero mnpuuwmHbl. lMcmomb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanud. [Ipeomonenue Oecruioaus
MEXBHUAOBBIX THOPUAOB. JIOCTHXKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U M3y4YCHUE T'CHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMyYed 7S CO3/JaHMs  HOBBIX COPTOB U THOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAVUueHUs: CyueCmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHbIX MmexHoI02UlL.

JlemoHCcTpanuun

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuiel u cxembl: «I{eHTpbI TPOUCXOKIECHUS U MHOTOOOPa3Hsl KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOW W3MEHYHUBOCTHY,
«Metogpl cenexnumy, «Otnanéunas rudpuan3anus», «MyTareHesy.

JlaGopaTopHasi padora «/3yueHue copTOB KyJbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX ).

JlaGoparTopHasi padora «/3yueHrne METONOB CEJIEKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUS CEJIEKUWHU PACTECHUH H
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIICTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEeKTHl, HCHOJIb3yeMble B OHUOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJIBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOTeUeHne, TMOMYyYEeHUE KHUCIOMOJIOYHBIX  IPOIYKTOB,
BuHOAenue. Mukpobuonorndeckud cuHTe3. OOBEKTBI MUKPOOMOJIOTUYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M WHCTPYMEHTOB IIEJIEHANPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYaroIIHecs B IPUPoie OMOCUHTETUUECKUE Ty TH.



Knerounass unxenepus. MeToapl KyJIbTypbl KIETOK M TKaHEW PACTEHHUMN U
KUBOTHBIX. Kpuobanku. Comatudeckas TUOpUAM3AIUMA W  COMATHYECKUU
sMOpuorene3. lcronp3oBaHue TalIOu0B B CEJICKUMH pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Vcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 melduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METONl TpaHCIUIAHTALUUU SAJI€p KIIETOK.
Texnonozuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W Te€HHasg WHXeHepus. ICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIocTvKeHUsT UM MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  UHXXEHEPUM.
DKOJIOTUYECKHUE U 3TUYECKHE MTPOOJIEMbI T€HHON MHXXKEHEPUU.

Menunuackue Ouotexnosnoruu. [loctrenomuas mudposas meaununa. [11P-
JIMarHocTuka. MeTaOoJIOMHBIN aHanu3, TEHOLEHTPUYECKUN aHajau3 MpoTeoMa
YEJNOBEKA IS OLIEHKH COCTOSIHUSA €ro 340poBbs. VICHOJIb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OmowmHkeHepus miig  pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3aHUS KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TpEXMEpHOro OMONMpUHTHHTAa U ckaddoaguHra
JUISL pELICHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULINHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C LEJIb0 00ecrnedeHuss KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-congepkamumx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIMACHbBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JlemoHCcTpanumn

Tabnuups! u cxemsl: «Vcnonap3oBaHNEe MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
npou3BOJCTBE», «KileTouHas nnxxeHepus», «I'eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne o0bEKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llomyyeHrne MOJOYHOKUCIBIX ITPOLYKTOBY.

Ikckypeusi «buorexHonorus — BakHEHIIas MPOU3BOJWTENIbHASA CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apo:kaeHue W pa3BUTHE IBOJIIHMOHHBLIX NpPeACTABJIEHUI B
OMO0JIOTHH

OpomonnonHass Tteopus Y. Jlapsuna. [IpeanochUIKM BO3HUKHOBCHHSI
napBuHU3MA. JKn3HbE ¥ Hay4yHas AesTenpHOCTh Y. JlapBuHa.

JIBrKytye cuiIbl 3BOIIONMY BUIOB 110 Y. J[apBuHY (BBICOKAast MHHTEHCUBHOCTh
pPa3MHOXXCHHUST  OpPraHM3MOB, HACIICJICTBEHHAs H3MEHUHMBOCTh, OopnOa 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckord teopun dBomonuu (CTD). HedTpanbhas
teopust dBomouuu. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorus. 3HAUYCHUE
ABOJIIOIIMOHHON T€OPUHU B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHCcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, W. 1. lImansraysen, [Jx. Xonaeit, . K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod npuponbl (no K. JlunHuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopmMupoBaHUs
NPUCTIOCOONIEHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MapuipyTta nytemectBus Y. lapsunay, «Haxonku Y. JlapBunay, «DopMbl 00psObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHoroodpasue KyiabTypHBIX (opM
KarmycThbl», «[lopoabl JoOMaNHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS MABWXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIIOLIUN.

Tema 2. MUKPOIBOTIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsiuusa Kak 37€MEHTapHasl €quHUIA 3BOMIOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us U CTPYKTypbl mnomyisiuil. W3meHnenue
reHopoHa TOMyJSUMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jlx. Xapnau, B. BaiinOepra.

OnemeHTapHble (DAKTOPHI (IBWKYIIME CHUJIBI) SBONIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeid reHOB — chydaiiHble
HEHANpaBJICHHbIE M3MEHEHHUs 4YacToT auiened B momyasanusx. Oddekr
OCHOBATeNsA. Jdpgpexkm Oymuvinounoeo eopaviwika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsvl u cieocmesus. llposenenue s3¢pgpexma Opeiigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanmuu.  V3onsamus  TOMYJISIMN:
reorpadguueckas (IpocTpaHCTBEHHAs), OHMoJornyecKkas (pEnpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisAOmMi  Qakrtop 3Bomtouund. PopMbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHA, CTAOWIM3UPYIOIIMHA,  pa3phIBAONIUI
(mm3pyntuBHbIN). [lonoBoit oTOOp. BO3HUKHOBEHHE W SBONIONHUS COLUATBLHOTO
MTOBEJICHUS YKUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3ydbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHe — mpucnocoOjeHudt y  opraHu3MoB.  Apomopho3pl U
uanoanantanuu. [lpumepsl npucnocobieHuit y opraHu3mMoB: MOp(hOIOrHYecKue,
¢dbuznosniornyeckre,  OMoOXUMHYECKHe,  moBeAeHYeckre.  OTHOCUTEIHLHOCTH
MPUCIIOCOOJIEHHOCTU OPTraHU3MOB.

Bun, ero xpurepum u cTpykTrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BoOOIMK. M3onmanus — kioueBoid ¢aktop BuaoooOpazoBanus. Ilytu u
CIIoCcoObI BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),



CUMITATPUYECKOE (?KOJIOTMYECKOE), «MT'HOBEHHOE)» (monumIOuU3aIHsI,
rubpuauzanus). JIMTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mMbl GopMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONOMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
COXpaHeHus1 6ropa3zHooOpa3usi. MUKpPO3BOIIONUS U KOIBOIIOIUS Mapa3uTOB U MX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUSL YCTOMUUBOCTH K aHTUOMOTHKAM U CHOCOOBI
O0pBLOBI C HEM.

JlemoHCcTpanumn

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

Tabnmuupr u cxembl: «MyTanmoHHass HU3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/Imwxymiue
CWJIBl 3BOJIIOLIUNY, «DKOJIOTMYECKass M30JSUUs MONMYJALHMA CEeBaHCKOU (hopenmy,
«l'eorpaduueckass H30JSALUS  JHUCTBEHHUIBI CHUOMPCKOM M JTUCTBEHHMIIBI
naypckoin», «lomynssiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOTO OTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«nycTpranbablii MenaHu3M», «KuBble uckomnaemelie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Dusnonornueckue anantanumn», «lIpucnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Bunbl-nBoiiHukm», «CTpykTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «l'eorpapuyeckoe BHUI000pa3oBaHUE
TpEX BUJOB JIaHJBIIICH», «DKOJIOTMUECKOE BHUI000pa30BaHUE BHJIOB CHUHUID),
«ITomumnounsl pactenuity, «KamycrHo-penednsiii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3BEpell C MpUMEpaMHu pPa3IMYHBIX MNPUCHOCOOJEHUN, dYyuyena NTUIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN ONU3KUX BHUJAOB, 0OpPA30BaBIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BpisBIeHHE H3MEHUHMBOCTH Y 0COO€H OJHOrO
BUJIA».

JlaGopaTtopnasi  paGora  «lIpucrmocoOneHuss  OpraHm3mMoB M HX
OTHOCHUTENbHAS 1[EJIECO00Pa3HOCTDY.

JlabGopaTtopnasi padora «CpaBHeHHE BHUIOB 10 Mopdoaoruueckomy
KPUTEPUIO».

Tema 3. Makpo3BoaOUMs U €é pe3yJibTaThl

Meronael  HU3ydyeHHS MaKpol3BOJOLMHU. [laneoHTonorHMueckue  METOJbI
u3yueHus: oHBomonuu. Ilepexonnbie ¢opmbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduueckue meronsl u3ydeHus sBomonuu. CpaBHeHHe GIOpHl U
(dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emnn. Buabl-
SHAEMUKHU U PETUKTHI.



OMOpPUONOrMYECKrUEe U CPABHUTEIHbHO-MOP(OIOrHUEeCKre METOAbl U3yUeHUs
ABONIOLMH. ['€HeTMyeckrue MeEXaHU3Mbl HBOJIOLUM OHTOTE€HE3a U TOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKME  METOAbl  H3YYEHHsS  HBOJIOLHUU.
['omonornunbie TeHbl. COBpEMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOJIONUU. [Ipunyun cmenvl yHKyulL.
HeobOpatumocTs 3BosonMu. AnanTuBHas paauanus. HepaBHOMEpPHOCTbH TEMITOB
ABOJIIOLIHH.

JlemoHCcTpanuun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkeb.

Tabnuuel 1 cxeMbl: «DUITOTEeHETUUECKUIM Pl JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb», — «Punuodutey,  «CeMeHHbIS
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emuan», «/peild KOHTUHEHTOBY,
«PenmukTery, «HavanmpHble cTaguy 3MOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTMYHBIE OpraHby, «PyIUMEHTHI,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAaOOpbI YEJIOBEKAa U IMIUMIAaH3e», «l JTaBHbIE
HaIlpaBJIeHUS 3BOIIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJJICKIUHU, TepOapuu, MYJSHKH HCKOINAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunple THMOTE3bl NPOUCXOXKICHUS >KU3HU Ha 3emie. AOuWoreHes u
nancnepmusi. JloHay4dHbie MpeCTaBICHUS O 3aPOXKICHUU KU3HU (KPEalMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOT U

OcHoBHbIE ATanbl HEOPraHUYECKOU ABOJIIOLYH. [ImanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas HBOJIONMSA. AOHOTEHHBIM CHHTE3
opraHnyeckux BeniecTB u3 Heopranndeckux. Ompir C. Mumepa u I'. IOpu.
O6pazoBanne mnoauMepoB u3 MoHoMepoB. KoainepBatHas rumnoreza A. .
Omnapuna, TumoTe3a nepBuaHOro OyiapoHa JIx. XomnaeitHa, reHeTUYeCKasi TUIIoTe3a
I'. Ménnepa. Pubozumsr (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emmm m Meronsl €€ wu3ydeHus. lckomaemple OpraHU4ecKHe
octatkd. ['eoxponosmoruss u e€ wMeronpl. OTHOCUTENbHAasE U  abCOIOTHAs
reoXpoHoJIorus. ['e0XpoHOoIOrnyecKast mKajaa: 30Hbl, 3Pbl, IEPUOJIBI, STOXH.



Havanenbie 5sTanbl opraHudeckor sBostonuu. [losiBieHHEe W 3BOIIOLAS
NEPBBIX KJIETOK. DBOMIOIUS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKU KaK aHaJoT MEepPBbIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 3yKapHOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOreHe3). IBONIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoXIeHMEe MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATalbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrenuid. Bpixon pacrenud Ha cymy. llosBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. lIponcxoxaeHue [BETKOBBIX
pacTEHUM.

OcHOBHBIEC ATamnbl 3BOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bI
KUBOTHBIX. BeHjckas dayHa. KeMOpuiickuii B3pbIB — TMOSBIEHUE COBPEMEHHBIX
tunoB. [lepBble XOpAOBbIE KUBOTHBIE. KU3Hb B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u pentwinil. [IpoucxoxaeHne MIEKONUTAIOUUX U
ntuil. [lpunnun kimroyeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
[MO3BOHOYHBIMH )KUBOTHBIMU CYUIU.

PazButne ku3HM Ha 3emMie IO ’paM U MEepUojaM: apxeu, MPOTEPO30il,
najgeo3oi, Me3030M, KailHo30i. OOmas xapakTepucTuka KiuMara u
re0JIOTUYECKUX TMpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUAE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuunHel u
CJIEACTBUSA MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIM IKOJOTHUYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpaszusi Ha 3emiie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHIunel kraccudpukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

IToptpersr: @. Pequ, JI. Cniammnannanw, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYECHUIO CaMO3apoXKIeHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  3BoionnMn»,  «l'€oXpoHomormyeckas  mIKauan,
«HadanpHble 3Tabl OPraHUYECKON IBONIONUNY», «CxeMa 00pa3oBaHHs 3YKapUOT
nyTéM cumbuoreHesa», «Cucrema XUBOM mnpupoab», «CTpoeHHE BHUPYCay,
«Apomopdo3sl  pacteHuit», «PuHHOGUTH», «OIHOKIETOYHBIE BOJOPOCIIH,
«MHoroknerounsle Bogopocan», «Mxwu», «IlamopoTtHukm», «l oloceMeHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
mMupa», «Apomopdossl KUBOTHBIX», «lIpocteitmme», «KueuHononiocTHbIEY,
«IInockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/JIHBIEY,



«IIpecmbikaromuecs», «lltunpy», «Miekonutaromme», «Pa3BuThe XuU3HH B
apxeunckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[AJIE030MCKON 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe KU3HU B
KarHO30MCKOM 3pe», «COBpEMEHHAas CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repbapuy pacTeHU Pa3IMYHBIX OTAENIOB, KOJUICKITUH
HACEKOMBIX, BJIQXKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WIJIOKOXKHUX, CKEJEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesla MTHI[] U 3BEpel,
KOJUICKIIUM OKAaMEHEJOCTEN, TOJIE3HBIX HMCKOMAEMbBIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  snaGopatopnasi  padora «MoAenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOr0 CUHTE3a OPTraHUYECKUX COSTMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopnasi padora «/I3yyeHue M omMcaHWE MCKOMAEMbIX OCTAaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne O0COOCHHOCTEM CTPOCHHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl 1 3agaum anTponosoruu. MeToibl aHTPOTIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKJICHUM 4elloBeKa. Penurunosnbie
BO33peHUsl. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CXo0acTBO YenoBeKa € )KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMH:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU310I0r0-OMOXUMHUYECKHE,
noBegeHYeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU CUTHAJIbHOM
CHUCTEMBI.

JIBrxymre cuiibl (pakTophl) aHTPOIIOTEHE3a: OMOJIOTHYECKUE, COIMANIbHBIE.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIC CTaJuu aHTpororeHe3a. PaHHue uenoBekooOpa3Hble 00€3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — OOIIUE MPEAKUA YeTOBEKOOOPa3HBIX 00€3bsiH U
mo/iei. ABCTPaTONUTEKN — JBYHOTHE MPEIKH Jrojel. UenoBek yMmenblid, NepBbie
V3TOTOBJICHUS OPyAuN TpyJa. YeloBeK NPSMOXOASAIIAN U TEPBbIA BBIXOI JIKOJIECH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  —  oOmMA  TIPEIOK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KiMMmara. YeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUN YENIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TasnieoreneTrka u NaJeOreHOMUKA.



DBOJIIOIMSA COBPEMEHHOTO 4ejoBeKa. EcTecTBEHHBI OTOOpP B MOITYJISLIMSIX
yeyioBeka. MyTanuoHHBIN Tporiecc U noiaumopdusm. [lonynsiuuroHHbIE BOJHBI,
npeiid reHoB, Murparus U «dPEGEeKT OCHOBATES» B MOMYJAIMUSIX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckne pacel. [loHsatue o pace. bornpmme pacel: €BponeouIHas
(eBpasmiickasi),  aBCTpajo-HEeTrpoujHas  (dKBaTOpHalbHasi),  MOHIOJIOMIHAS
(a3uaTcko-amepukaHnckas). Bpems u myTu paccelieHHs 4YelOBeKa IO IJIaHETe.
EnunctBo  dyenmoBeueckux — pac.  HaydyHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeoBE€Ka K pPa3HbIM YCIOBUSIM OKPY>KalOLIEW Cpeabl.
Bnusnue reorpadguueckoit cpeapl W apeiipa TeHOB Ha MOPQOJIOTUIO U
(U3HOIOrHIO YETIOBEKA.

MexaucuMiinHapable  MeToabl B (usnueckoil  (OMOJOTHYECKOM)
AHTPOMOJIOTMM.  OBOJIOIIMOHHAST ~ QHTPOMOJIOTHS W [MAJIEOAHTPOIOJIOTHUS
YEJIOBEUYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOMIOLMH OMOJIOTMYECKOTO M COLUAIBLHOTO B YEJIOBEKE.

JlemoHCcTpanuun

[Toprpersr: Y. lapBun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «['0JTOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeNneT 4YenoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «J{BHKYyIIME CUIIbI aHTPOIIOTEHE3a», « DBOJIIOIMOHHOE
IpPEBO  4YEJNOBEKa», «ABcTpasionuTek», «YemnoBek  ymensli», «Yenoek
npsAMOXOoaAIIniy, «/leHnncoBckuii yenosek» «Heannepranbup», « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl BOJIOLUU YEIOBEKA», «Pachl 4eIOBEKay.

OOGopynoBaHue: MYJISDKM  OKaMEHENIOCTeW, MPEeIMETOB  MaTepUaIbHOM
KyJbTYpbl TIPEAKOB 4YelOBeKa, penpoaykuuu (¢ororpaduu) KapTuH C
MU(DOIOTHYECKUMU U OUOJEHCKUMM CIOKETaMHM TPOMCXOXKJICHUS YEIOBEKa,
¢doTorpaduu Hax0I0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJENb
yeperna 4YeJoBE€Ka W 4Yepena IIMMIIAH3€, MOJENb KHCTH YEJIOBEKA U KHUCTH
MMIIAH3€, MOJIEII TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «lM3yueHne o0COOEHHOCTEH CTPOEHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTueckas padora «3ydeHne 3KOJIOTMYECKUX aJalTallui YE€ITOBEKaY.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM € OKPY KaKIIel cpeaou

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ymbonbpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.



Metoasl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
NpUpoAHbIE U JlabopaTopHblie. MojenupoBaHue B IKOJOTUH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00aTbHBIH.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKA. ODKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3EH YEJIOBEYECTBA C mpupoaor. @opmMupoBaHUE
AKOJIOTHYECKOMN KyJIbTYpPbl U SKOJIOTHUYECKON I'PAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabnuupel u cxemsl: «Paznensl skomorumy», «Metoabl sxonorun», «Cxema
MOHHUTOPHUHTA OKPYKAKOLIENH CPEIBI».

JlabGopaTopHas padora «3yuenue METOHOB JKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: abHOTHYECKHE, OMOTUYECKUE, aHTpOoNOreHHble. O0mue
3aKOHOMEPHOCTH JEHCTBHUS 3Kojornueckux ¢akropos. [IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢pakrtopel. CBeT Kak »Konoruueckui akrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTONEPUOaN3M.

Temneparypa kak skosnorudeckuil (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiKHIIOTEpMHBIE U TOMOMOTEpPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrtop. IlpucnocoOneHuss pacTeHuil K
MOJJIEP)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHIO K
Bojie. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO peXHUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
ryOMHHasT  MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  (DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4yHble pUTMbL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM HW3MEHEHUSIM
YCIIOBHUM KU3HMU.

XKuznennsie Qopmer opranusmoB. llonsTe o0 JKu3HEHHOU (opme.
XKuznennsie PopmMbI pacTEHUM: JEPEBHS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIAPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUs U 00pa3a >KU3HH.

buornyeckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOHO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaliu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3auMojielicTBusl  (Tomuueckue,  (opudeckue, Pabpuyeckue).  3HaUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B cpefe
oOutanusd. [IpyHIMI KOHKYPEHTHOTO UCKIOYEHUSI.

JdemoHcTpanuu

Tabnmuuel U cxeMbl: «Dkonoruueckue (axktope», «CBETOBOM CHEKTP»,
«IKOJOTUYECKUE TPYMIbl JKUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpempl oOWTaHWs OpraHU3MOB», «bHoNOrH4YecKne pUTMBD,
«Kuznennoie  Qopmbl  pactenmit», «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«9KocucTeMa MMUPOKOIUCTBEHHOTO Jieca», « DKOCHCTeMa XBOMHOTO Jiecay, «Lenun
nutanusy, «XuimHudaectBoy, «llapasutusmy, «Konkypenuus», «Cumounosy,
«KommeHcanuzmy.

O6opynoBanue: repbapu pacTeHUW M SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BJIMSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAaKTOpPOB, TIepOapuu CBETONIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOONBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uyyena MTHUIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K TUrpodurtam, kcepoduram, Me3opuTam, KOMHATHbIE
pacTeHUs] JAHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeiax,
repOapu ¥ KOJUICKIIMM pACTEHWW MW OJKUBOTHBIX, OOJQJAIOMINX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM KU3HMU, repOapuu u
KOJUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSIX.

JlaGopaTopHasi paGora «BpIABICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBIeHHE TMNPUCTIOCOOTIECHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTHM pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo/10rusi BUA0B U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKH  TOIMYJISILHIH. [Monmynsimus  kak
Oounonornyeckas cucreMma. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbI
nonyjsiuuid. OCHOBHBIE TIOKa3aTeNu MOMYJSLUUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi M TOJIOBAasl CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALUSI.

DKkoJyioru4eckasi CTpykrypa nomyiasiuud. OleHKa YUCISHHOCTH TMOIYJISIIHH.
JlunaMuka MOMyJsiuU U €€ peryanus. bUoThuecKui MOTEeHUUANT MOMYJISIUU.
MopenupoBaHue JUHAMHUKU NOMyJsiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBble BbDKMBaHUA. Perynsnus YuCICHHOCTH MOMYJALMA: posib (PaKTOpoOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTUUYECKHE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojoOTMYEecKO HUIIe BUaAa. MecrooOutanue. MHoromepHas
Mozenp dKkojmormdeckon Humm Jx.M. XatumHcona. Pa3smepsl skonornueckoun
Huiy. [loTeHnnanbHas U peaaTn30BaHHas HUIIIU.

Bup kak cucrema nomynsauuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJAEHUS W MUrpaluid KUBOTHBIX. buoiorunueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHCcTpanuun

IToptper: Jx. Y. XaTunHCOH.

Tabmuuel M cxembl: «DKOJIOTMUECKHE XapaKTEPUCTUKH TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  HOMyasiuun», «Bo3pacTHple  MUpaMUIbI
nonyysiiun», «CKOPOCTh — 3acelieHusi IOBEPXHOCTH  3eMJIM  Pa3IuYHbIMU
opranuzMamMmn», «Mojeinb 3xkosiorndeckor Humu Jx. M. XaTanHcoHay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOieHus ceMssH  pacTeHUd K
PACCETICHUION.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buornieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3MamMH B OMOIICHO3E.

OxocucteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIHMOHAIbHbBIC
OJIOKM OpPraHW3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne mnenu u cetu. AOHOTHUECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B A3KOcUcTeMax. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIu  dKOocUCTEeMbl. buomacca u  mpogyKuwus.
DKOJIOTUYECKHUE MMUPAMHU/IBI YKCeT, OMOMACChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpapnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykiieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIeMbl 03€P U peK. DKocucmemvl MOpeu U
OKeaHos8. IKocucmemvl MYHOP, 1eCO8, Cmeneli, NyCmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arpos’kocucrema. ArpoueHo3. Pasznmnuwns
MEXIYy aHTPOIIOTEHHBIMH W MIPUPOTHBIMHU YKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbnaopa u dayna. CuHaHTpomuzalus Tropojickoil ¢dayHbl. buomorumdeckoe u
XO03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Ponb Kackaonozo s@pgexma u 6udos-30upukamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALMNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHull PAa3HbIX Mmunoe Ha
CyOOp2aHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL ~ IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTomo10THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuer  u cxembl:  «CTpykTypa  OWoleHO3a»,  «IKocHCTeMa

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKass TUPAMHUIA YUCEID,
«JKonoruyeckas nupamuaa OMOMacch», «IKOJIOrHMYecKas MUpaMuJa SHEPTUM,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxapa», «9KocHCTeMa 03epa», «ArporeHo3», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHo3er, «[Ipumepsr ypOboskocuctem.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcHsi «DKCKypCcHs B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
€JIbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, OOJIOTO).

IKCKYypcusi «DKCKYpCUsSl B arposKocuctemy (Ha Moje Wid B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obmiemnanerapHass o0osiouka 3eMiM, T/€ CYIIECTBYET WIIU
CylllecTBOBaJia *U3Hb. PazBuTue mpejacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocheps! u e€ cocran. XKuboe
BeleCcTBO Onocdephl U ero PyHKIIUH.

3aKOHOMEPHOCTH cylecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rJ100aJIbHOM 3KOCcUCTEMBIL. J[MHaMudeckoe paBHOBecue B Ouocepe. KpyroBopotsl
BEII[ECTB U OMOTEOXMMHUYECKHUE IUKIIBI (YIiiepoaa, a3ota). PUTMUYHOCTD sSIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouochepnl. [lonstTe o Ouome. OCHOBHBIE OHUOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE Y TUPOKOJIMCTBEHHbIE JIeCa, CTENHU, CABaHHBI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KiuMar, pacTUTENbHBIA U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOT0 MOTEHIIMANA U
onochepHbIX PyHKIUI.

JemoHcTpanuu

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

Tabmuner u cxembl: «['eocdheprl 3emin», «KpyroBopoT azora B MpUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpOJa B MPUPOAEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cymny, «KnumaTudeckue
nosica 3emnn», «Tynapay, «Talray, «Cmemannsiii jgec», «IILIMpoKOINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIIEKIIUHU KUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:Ka0IIas cpeaa

OKOJIOTUYECKUE KPHU3UChI M UX NpUuuHbL. Bo3jeiicTBue denoBeka Ha
ouochepy. 3arpssHeHue Bo3AyIIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HEHUE
BOJHOW cpeabsl. OxpaHa BOJIHBIX pecypcoB. Paspymienune mnouBsl. OxpanHa
MMOYBEHHBIX pecypcoB. MI3MeHeHune kiumMara.

AHTpOIIOreHHOE BO3JICHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PacCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOIHI.
Kpacubsie xuuru. Oco0o oxpansiemblie mpuponansie Ttepputopun (OOIIT).
Borannueckure caibl ¥ 300J10TUYECKUE TTAPKH.

OcCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanimonanpbHO€  TPUPOJIONONIB30BAHME U COXpPAaHEHHE  OMOJIOTMYECKOIo
pazHooOpazust 3emiu. OOImKME 3aKOHOMEPHOCTH TJIOOAIBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPHUHTAa pA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowjue O00CmMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbl



sKopeadburnumayuu dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyrkyusa mopckux u HazemMHuLX IKOCUCTNEM.

JdemoHncTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  aTMocepbl»,  «3arps3HEHHUE
ruapocdepsl», «3arpszHeHue TouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPUIY, «MOJENH YIIPaBISIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMBIX PAaCTEHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHOW KHUTH peTHOHA.



3.TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoauuecTBo yacoB

duekTpoHHbIe (LM poBbLIE)

Ne n/n Konrpoiasbusie | IlpakTHyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
https://resh.edu.ru/subject/5/10/
1 buonorus kak Hayka 1 https://foxford.ru/wiki/biologiy
a
2 JKuBbI€ CHCTEMBI 1 X U3yYEHUE 2 https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
3 buonorus xinetku 2 0.5 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
4 XuMuyecKasi Oprauu3aus KIeTKu 10 1 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
5 Crpoenue u GyHKIUU KIETKH 8 2 https://foxford.ru/wiki/biologiy
a
OGMeH BeIeCTB 1 MPeBPAIICHIE SHEprHH https://resh.edu.ru/subject/5/10/
6 PeBp P 9 | https://foxford.ru/wiki/biologiy
B KJIETKE
a
HacencTrermas HEdOpMAHL B https://resh.edu.ru/subject/5/10/
7 ! p 9 0.5 https://foxford.ru/wiki/biologiy
peanu3zanus e€ B KIeTKe .
https://resh.edu.ru/subject/5/10/
8 JKU3HEHHBIN IUKIT KJIETKA 6 1 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
9 Crtpoenue u GyHKIIUA OPTaHU3MOB 17 1.5 https://foxford.ru/wiki/biologiy

a




https://resh.edu.ru/subject/5/10/

10 Pa3zmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https:/foxford.ru/wiki/biologiy
a
eHeTHKA — HAyKa O HACTEICTBEHHOCTH I https://resh.edu.ru/subject/5/10/
1 Y 2 0.5 hitps://foxford ru/wiki/biologiy
M3MEHYHUBOCTH OPTaHU3MOB .
https://resh.edu.ru/subject/5/10/
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
14 I'eneTnka uenoBeka 3 0.5 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
15 Cenekiusi OpraHu3MOB 4 1 https://foxford.ru/wiki/biologiy
a
BUHOTCXHONOMHS 1 CHHTCTHICCKAs https://resh.edu.ru/subject/5/10/
16 4 https://foxford.ru/wiki/biologiy
OHoIOrus .
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

ITPOTPAMME




11 KIIJACC

HanmenoBaHue pa3jieiioB 4 TeM

Koan4yecTBO 4acoB

DJIeKTPOHHBIE (HU(PPOBHIE)

Ne i/ Konrpoasbnsie | IlpakTnyeckue
MPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
3apOFKICHHE 1 PA3BHTHE SBOMIOLHOHHBIX https://resh.edu.ru/subject/5/10/
1 P P 4 https://foxford ru/wiki/biologiy
MpEeJICTaBICHUN B OMOTIOTUI .
https://resh.edu.ru/subject/5/10/
2 MuKpo3BOTIOLHUS U €€ Pe3yIbTaThI 14 2 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
3 MaxkpoaBosntonus u €€ pe3yJbTaThl 6 https://foxford.ru/wiki/biologiy
a
TTpOHCXOKICHHE H Pa3BHTHE KU3HH Ha https://resh.edu.ru/subject/5/10/
4 P P 15 1.5 https:/foxford.ru/wiki/biologiy
3emie
a
https://resh.edu.ru/subject/5/10/
[IpoucxoxneHne yeaoBeka — R )
5 10 1 https:/foxford.ru/wiki/biologiy
AHTPOTIOTEeHE3 a
DKOJI0rusl — HayKa O B3aUMOOTHOILIEHUAX https://resh.edu.ru/subject/5/10/
6 OpPraHu3MOB U HAJIOPraHU3MEHHBIX CUCTEM 3 0.5 https://foxford.ru/wiki/biologiy
C OKpY>Karollen cpenou a
https://resh.edu.ru/subject/5/10/
7 Opranu3msl 1 cpefia OOUTaHUs 9 1.5 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/
8 OKoJ0rus BUIOB U MOIMYJISLUM 9 0.5 https://foxford.ru/wiki/biologiy
a
KONOTHS COOBIIECTB. DKOTOTHHIECKIe https://resh.edu.ru/subject/5/10/
9 ' 12 0.5 https://foxford.ru/wiki/biologiy

CUCTEMBI

a




https://resh.edu.ru/subject/5/10/

10 buocdepa — rmobanpHas skocucTeMa 6 https://foxford.ru/wiki/biologiy
a
https://resh.edu.ru/subject/5/10/

11 UYenoBek U OKpyrKarolas cpeja 6 https://foxford.ru/wiki/biologiy
a

12 Pe3epBHOE Bpems 8

OBLIEE KOJIMYECTBO YACOB 110 102 75

I[TPOTPAMME




