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IMNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOMYy mpeamery "buomorusa" (nmamee - Ouosorus) Ha
YpOBHE cpeaHero oomero obpazoBanus paspaboraHa Ha ocHOBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszosanuu B Poccuiickoit Oeneparumy,
OI'OC COO, Konuenuuu mnpenoaaBanus ydeOHoro npeamera «buomorus» u
OCHOBHBIX IOJIOKEHUH (eiepatbHON paboyeit mporpaMMbl BOCITUTAHUS.

Vuebusiii npeaMer «buonorus» yriay6naéanoro ypoBHs uzydenus (10-11
KJIaCChI) SIBIIACTCS OJHUM W3 KOMIIOHEHTOB MpeaMeTHOU obsacti «EcTecTBeHHO-
HayuHble mpeameTs». CormacHo monoxeHusM PIOC COO npoduiibHbIe
yyeOHbIC NPEAMEThI, U3yYyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJSIFOTCSI CIIOCOOOM
mupdepenumanuy  00ydeHUsT Ha YpOBHE CpeAHEero oluiero oOpa3oBaHUs W
NpU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOLIMM, CPEIHHM
001mMM, cpeHUM MpodecCHOHAIBHBIM U BBICHIUM 00pa3zoBaHueMm. B To ke Bpems
KOKIABIH M3 OJTUX Y4eOHBIX IPEIMETOB JODKEH ObITh OpPHEHTHPOBAH Ha
NPUOPUTETHOE pPEUICHHE 00pa30BaTEe/IbHbIX, BOCIMTATENILHBIX U Pa3BUBAIOIIMX
3aJlay, CBA3AHHBLIX C ImpodopueHTanueln o0y4arOUUXCsl ¥ CTHUMYJMPOBAHUEM
MHTEpeca K KOHKPETHON 00JIacTU HAy4yHOI'O 3HAHUA, CBA3AHHOrO ¢ OMOIOrueH,
MEMUMHOM, 3KOJIOTUEH, IICUXOJIOTUEH, CIOPTOM MM BOCHHBIM JCJIOM.

[Tporpamma 1o ydeOHOMYy npeamery "buosnorus" naér npeicraBieHHE O
HeJIM U 3ajadyax u3ydyeHus ydeOHoro mpeamera «buosorus» Ha yriryOoinéHHOM
YPOBHE, OIIpeleisieT 00s13aTelIbHOE (MHBApUAHTHOE) IPEAMETHOE COJIEPIKAHUE, ETO0
CTPYKTypUpOBaHHME TI0 pa3feraM U TeMaM, paclpeelieHHe [0 KiaccaM,
PEKOMEHIYET IOCIIEJOBATEIBHOCTh HM3YyYEHUsI y4yeOHOro Marepuaiga ¢ y4ETOM
MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBf3€H, JOTHKH ydeOHOro Impolecca,
BO3pPACTHBIX OcCOOeHHOCTel oOywaromuxcs. B mnporpamve 1o Ouosoruu
peayiM30BaH IMPUHLIMII MPEEMCTBEHHOCTH € HU3Y4YCHUEM OHOJIOrMU HAa YpPOBHE
OCHOBHOro ofbuiero oOpasoBaHus, Osarojgapss 4YeMy IMpPOCMaTpUBACTCS
HAIPaBIEHHOCTh Ha  TOCHEAyIollee pa3BUTHE  OMOJIOTMYECKHUX  3HAHUH,
OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
9KOJIOTMUECKOTO MBIIUICHUS, TPEJCTaBICHUH O 3J0pOBOM 00pa3e >KHU3HM, Ha
BOCIIUTaHHE OEpeKHOr0 OTHOLICHWS K OKpy)Kawolled NpupoaHoi cpene. B
nporpaMMe 1Mo OWOJIOTMH Tak)Ke TOKa3aHbl BO3MOXKHOCTH y4eOHOTrO MpeaMera
«buonorusi» B peammzamuu  Tpedboanuii PI'OC COO k nnaHUpyeMbIM
JUYHOCTHBIM, METANpeJIMETHbIM M TNPEJMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHPOBAHUM OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIBHOW  JIESITENILHOCTH
00y4aromuxcsi M0 OCBOCHHUIO COJIepKaHusi OHoJIorMyeckoro oOpa3oBaHMs Ha
YPOBHE CpeHero oo1iero oopazoBaHusl.

VYueOuslii npeamer «buosnorus» Ha ypoBHE cpeaHero oomero oopa3oBaHus
3aBepuiaeT OuoJorMyeckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paclupeHne U yriIyOJeHHe 3HaHUN OOyYaroluXcs O KUBOW IMPUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOM OMONOTMH, SMOPHOJIOTHH U OMOJIOTHU pa3BUTHS,
TeHETHKH, CEIEKIIUN, OMOTEXHOJIOTUH, YBOIIOLUOHHOTO YICHUS U IKOJIOTHH.

N3yyenue yuebHoro mnpeamera «buosiorus» Ha yriayOJeHHOM YpOBHE
OpPUEHTUPOBAHO Ha MOJArOTOBKY OOy4YalOMIMXCA K MHOCIEAYIOMIEMY MOJy4EeHHIO
Ouonoruueckoro  obpa3oBaHMs B  By3aX W OpraHM3alMsaX  CpPEIHEro
npodeccuonansHoro odbpazoBanusi. OCHOBY €ro COAEpKaHH COCTABIIACT CHCTEMa
OMONOrMYECKUX  3HAHMUM, TIOJIYYCHHBIX TpU  HM3YYCHUH  OOydaromMUMHUCA
COOTBETCTBYIOIIUX CHCTEMaTHYECKHUX pa3[esioB OMOJIOTMHM Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kiaccax 3TH 3HaHMS IOJIY4arOT pa3BuTHe. Tak,
pacIIMpeHbl U yrIyOJieHbl OMONOrMYECKHME 3HAHUS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJIHUTENBHO BKIKOYEHB! OMOJIOrMYECKUE CBEEHUS IIPUKIIAHOTO U IOMCKOBOIO
XapakTepa, KOTOPblE MOKHO MCHOJIb30BaTh KaK OPUEHTHPHI IS MOCIEAYIOMIETO
BbIOOpa mnpodeccun. Bo3mokHa TakKe HMHTErpanusi OMOJOTHYECKMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJIYYCHHBIMH OOYYAIOIIMMUCS IPU HU3YYCHUU
dbu3uKu, XUMHUH, reorpaduu U MaTeMaTUKH.

Crpykrypa nporpamMmbl 1o ydyeOHoMy mnpeametry "buosiorus" ortpaxaer
CUCTEMHO-YPOBHEBBIH W 3BOJIIOLMOHHBIA TOAXOAbl K H3YUYCHHIO OMOJIOIHH.
CoriacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CHCTEM Pa3HOI'0 YPOBHSI OpraHU3ALMH, BOJIIOLIMM OPraHUYECKOro MUpa Ha 3eMile,
COXpaHEHHs Ouojorudeckoro paszHooOpasust miuaHetsl. Tak, B 10 kiacce
M3YYAIOTCS OCHOBBI MOJICKYJSIDHOW M KJICTOYHOW OWOJIOTHH, IMOpPUOJIOTHH |
OuoI0ruy pa3BUTHUS, T€HETUKU U CEJIEKUUH, OMOTEXHOJOTUH U CHUHTETHYECKOU
OMOJIOTUY, AKTYAIM3UPYIOTCS 3HAHMUS OOydYarolMXCcs 10 OOTaHUKE, 300JI0THUH,
anatomuu, (usnosiornn uenoBexka. B 11 kiacce wu3yyarTcs 3BOJIOLMOHHOE
yUYCHHUE, OCHOBBI DKOJIOTUHU U YUYeHHE 0 Ouocdepe.

VyeOupiit npeamer  «buonorus»» npuszBaH  00eClEeYUTh  OCBOCHHE
oOy4armuMucss OMOJIOTMUECKUX TEOPUN M 3aKOHOB, WJIEH, MPUHIIMIIOB U TIPAaBHII,
JeXanMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUpa, 3HAaHUH O
CTPOEHUHM, MHOT000pa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TONyJIsAIuy,
OMOIIeH03a, YKOCUCTEMBI, O BBIJJAIOIIUXCS HAYYHBIX JOCTIKEHUSIX, COBPEMEHHBIX
UCCIEIOBAHUSX B OMOJIOTHH, IPUKIIAAHBIX acleKTax OHoJoruyeckux 3HaHui. s
pa3BUTHUS W TOJJEPKAHUS HHTEpeca OOywaromuxcsi K OWOJIOruu Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuasa B COACPKAHUU MPOTPaAMMBI
1o OMOJIOTUH MPEyCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHMS M Pa3BUTHS
TOW MJIUM WHOW o0OjacTy OWOJIOTHH, BKIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX
YyU€HBIX B pelICHUE BaXHEHIIMX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOoOIIeM.



Llens u3yuenus yaeOHOro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
oBiaficHUEe  OOYy4YalOIMMUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra MW NPUOOpPETEHHE YMEHUH
UCII0JIb30BaTh ATU 3HaHUSA B (OPMUPOBAHUM MHTEpeca K ONpene€HHON 00gacTu
npodeccuoHanbHOM JAESITeNbHOCTH, CBSI3aHHOM ¢ Ouonorueid, WiaM K BHIOOPY
y4ueOHOT0 3aBeICHUS ISl IPOJIOJIKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

Joctiwkenue uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrIyOJIEHHOM YPOBHE 00CCIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a1a4:

OCBOCHHUE OOYYaIOIIMMHUCA CHCTEMbI OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHUSX, KOHLEIUMAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M
[IpaBUiIax, COCTABISIOINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHHUHU, MHOrooOpa3uM M OCOOEHHOCTSX OMOJIOTMYECKUX CHCTEM (KIETKa,
OopraHu3sM, MONyJISIIUs, BUL, OuoreoueHos, ouochepa); 0 BbIIAIOMUXCA OTKPBITUIX
U COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAKOMJICHUE OOYYalOUMXCsA C METOJaMU IO3HAHMS KUBOU IPHUPOJIbL:
UCCIIC/IOBATEILCKUMHU  METOAaMu  OMOJOrMYecKUX HaykK (MOJICKYJIIpDHOH H
KJIETOYHOM Ouosioruu, 5SMOpPHOJIOrMM W OWUOJIOTMM PAa3BUTHS, TI'CHETUKH U
CCJICKIIMHM, OWOTEXHOJOTMW M CHHTETUYECCKOW OMOJIOrMH, IaJCOHTOJIOTHUH,
9KOJIOTMH);  METOJAaMU  CaMOCTOSITEIIBHOTO  TIPOBEIACHHUS  OMOJIOrHYECKHX
UCClIeIOBaHUM B Jlabopatopuu U B Ipupojae (HaONIOfEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZicHHEe OOYYaIOIUMUCS YMEHHSAMH: CaMOCTOSATEIBHO  HAXOJUTB,
aHAJIM3MPOBATh U HUCIIOJIB30BAaTh OMONOTMYECKYI0 HH(OPMALUIO; IOJIL30BATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTUEH U CUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXKIY
pasBUTHEM OHOJIOTUM ¥  COLMAJIBHO-IKOHOMUYECKUMU U  IKOJIOTUYECKUMU
npoOjeMaMu  YeJIOBEYECTBA; OLICHUBATH IOCJIEACTBUSA CBOCH JICATEIILHOCTH 110
OTHOUIICHUIO K OKpYXarouledl NpUpPOJHOW cpene, COOCTBEHHOMY 310pPOBbIO U
3JIOPOBBIO  OKPYXArOUIMX Jitojed; OOOCHOBBIBAaTH M COONIOZATH  MEpbl
npo(UIaKTUKA MHPEKIIMOHHBIX 3a00JIeBaHUH, NTpaBUIla TOBEJICHUS B MPHUPOJIE M
obecrnieueHHst O€30MaCHOCTH COOCTBEHHOM KU3HEAECATEIIbHOCTH B UPE3BbIYaHBIX
CUTYyallUsiX TPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYYHBIC OTKPBITHS B 001aCTH OUOJIOTHH;

pa3BUTHE Y O0yYaIOIMIUXCS WHTEUIEKTYaTbHBIX U TBOPUYECKUX CMOCOOHOCTEH
B IMpPOIECCE 3HAKOMCTBA C BBIJIAIOIIMMUCSH OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMpOOJIeMaMH, METOJIOJIOTHEH
OHMOIOrYECKOro UCCIIeI0BAHMS, NPOBE/ICHHUS 9KCIEPUMEHTAIIbHBIX
UCCIICIOBAHMA, peleHus] OMOJIOTMYSCKUX 3a/1ay, MOCIMPOBaHUs OHOIOTHYECKUX
00BEKTOB | TPOIIECCOB;



BOCTIUTAHHUE y OOYJArOMUXCS IIECHHOCTHOTO OTHONIICHUS K JKUBOM MPHUPOJIE B
LEJIOM U K OTJIETIFHBIM €€ 00BEKTaM U SIBICHUSAM; (POPMUPOBAHUE IKOJIOTUIECKOM,
FeHEeTHYECKOM TIpaMOTHOCTH, OOmIEH KyJIbTYyphl IIOBEIEHUS B IPHUPOIE;
WHTErPalliy €CTeCTBEHHO-HAYUYHBIX 3HAHUH;

npuoOpeTeHre  O0y4YaloIMMMHCS  KOMIETEHTHOCTH B pPallMOHAJIHLHOM
MPUPOAOIIOIB30BaHUM  (COOMIOICHUE TIPaBUII IOBEACHUS B TPUPOAE, OXPAHBI
BUJIOB, OKOCUCTEM, Orocdepsl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS U 370POBbSI
OKpy)Xarommx Jirojei  (cobmroneHns Mep npouIakTUKH — 3a00JieBaHMUM,
oOecrieueHrEe OE30MMACHOCTH JKU3HEACATEIBHOCTH B UpPE3BBIYAHHBIX CHUTYaIHsIX
IPUPOJAHON0O M  TEXHOTGHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHMS
OMOJOrMYECKUX 3HAHUM U YMEHUH B MIOBCEAHEBHOM KU3HU;

CO3JaHME€  YCJIOBUH  JUIi  OCO3HAHHOrO  BbIOOpa  OOyYarOIIUMMCS
WHIMBUIYaJIbHOU 00pa3oBaTenbHON TPaeKTOPHUHU, CIOCOOCTBYIOLIEH
MOCJIEYIONIEMY TIPO(ECCHOHATLHOMY CaMOOIIPEACIICHUIO, B COOTBETCTBUU C
WHAMBH1YaJIbHBIMU UHTEPECAMH U TIOTPEOHOCTIMU PErHoHa.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YCHHUE OMOJIONMH Ha YIIIYyOJICHHOM
ypOBHE cpejiHero oduiero oopaszoBanus, cocrapisier 204 yaca: B 10 xiacce — 102
yaca (3 gaca B Heenmo), B 11 knacce — 102 gaca (3 yaca B HEJIEIH0).

O16op opraHu3zaLMOHHBIX (OPM, METOJIOB M CPEIACTB 00OydeHHs OMOJIOTHMU
OCYLIECTBIISIETCA C YYETOM CHEUM(UKU €ro cojep:KaHWs U HANpaBJICHHOCTH Ha
MPOJIOJDKEHUE OMOJIOTUYECKOro 00pa3oBaHMs B  OpPraHM3alUsiX CPEIHEro
poeCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

O0s3aTenbHBIM YCIIOBUEM ITPU 00yYeHUU OMOJIOTUH HA YIiIyOJIEHHOM YPOBHE
SIBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTH4YecKux pabor. Taxxke ydactue
00y4Jaromuxcsi B BBINOJHEHUU MPOCKTHBIX M Yy4eOHO-MCCIIC0BATEIbCKUX PpadoT,
TEMaTUKa KOTOPBIX  ONPEIEISCTCS  Y4YUTEJIEM HAa OCHOBE HMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX NPUPOAHBIX YCIOBUI.



COJAEPKAHUE OBYYEHUSA

10 KJIACC

Copepxanue mpoOrpaMMBbl, BBIJCICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHON utoroBoi arrecrauuu (I'MA).

Tema 1. buonorus Kak Hayka

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHAs Hayka. KpaTkas UCTopHs pa3BHTHUSA
Ouonoruu.  buomornyeckue  HayKd M HM3y4aeMble UMH  NPOOJIEMBI.
@yHaamMeHTalbHbIC, NPUKIAIHBIC W TIOWCKOBBIC HAy4HBIC WCCICIOBAaHHUS B
OHOJIOTHH.

3HadcHue OMooruu B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHel mupa. Ilpodeccun, cBszannbie ¢ Ouosnorueil. 3HaueHHe OMOJIOTHUU B
IPaKTUUYECKON JICATEIIBHOCTH YEJOBEKAa: MEIULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIILIEHHOCTH, OXPaHe TPUPOLIBI.

JdemMoHcTpanuu

[Toprpets: Apucrorens, Teodpact, K. JIunueit, K. b. Jlamapk, Y. [lapsun,
V. TI'apgeit, I'. Mennens, B. Y. Bepuaackuii, U. I1. [TaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl 1 cxembl: «CBsi3b OHOJIOTMM C JIpyrUMHU Haykamuy, «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U MX U3yYeHUE

JKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouosioruu. CBOMCTBA IKMBBIX
CHUCTEM: EIUHCTBO XUMHYECKOTO COCTaBa, MAUCKPETHOCTb U ILEJIOCTHOCTb,
CIIOKHOCTh U YHOPSIOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CAaMOOpraHU3aIlus,
CaMOBOCIIPOU3BEEHUE, PA3[IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aliu KUBBIX CHCTEM: MOJICKYJSIPHBIN, KJIECTOYHBIM,
TKaHEBbIH, OpraHU3MEHHBbIM, HOIYJIIUMOHHO-BU/I0BOM, 9KOCUCTEMHBIN
(6buoreoneHotTnyeckuit), Ouochepusid. Ilponeccel, NpPoOUCXOAAIME B KHUBBIX
cuctemax. OCHOBHbIC TpHU3HAKU XHUBOro. JKu3Hb Kak ¢opma CylIeCTBOBaHHUS
marepun. Hayku, nzyyaroniye ;xMBbI€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aI|y.

N3ydenune xuBbIX cucteM. Metoael Ouonornyeckoi Hayku. HaOmronenwue,
HU3MEpEHNE, SKCIIEPUMEHT, CUCTeMaTu3alus, Metaananu3. [lousaTie o 3aBUCUMON U
He3aBucUMOM miepemeHHou. [InanupoBanue oxcnepumenta. I[loctanoBka w
npoBepka rumnore3. Hynesas runore3a. [lonatue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux jgaHHbIX. OIlEHKA JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. [lpuumHbl HCKaxkeHUs pe3ynbTaToOB dKcrnepumenta. llonsitue
CTaTUCTUYECKOTO TECTA.

JleMOHCTpanuu

Tabmuuer u cxembl: «OCHOBHBIC NPU3HAKK KU3HW», «buosornyeckue
cucteMbl», «CBoWcTBa JKMBOW MaTepuu», «YPOBHH OpraHU3AIMH KUBOU



npupoas», «CTpoeHHe XKUBOTHOM KIeTKM», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opranmsma», «bumoreomnenos», «buocdepa», «Metoas
W3YYCHUS )KUBOW IIPUPOJIBI».

ObopynoBanue:  jgaboparopHoe  oOopydoBaHHE  JUIL  IPOBEICHUS
HAOMIOICHUH, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnyeckass padora «lcnosnb3oBanue pasIUYHBIX METOAOB TIPH
U3YYCHUU SKUBBIX CUCTEM).

Tema 3. BuoJiorusi KiieTku

Knetka — cCTpykTypHO-QYHKIHMOHAIbHasg eauHuna xusoro. HMcropus
oTKpbITUA KiIeTku. PabGotel P. I'yka, A. Jleenryka. Knerounas reopus (T. [IIBanH,
M. Illneiinen, P. BupxoB). OcCHOBHbIE IOJOXKEHHS COBPEMEHHOW KIJIETOYHOM
TEOPHH.

Metonbl  MONEKYISIpHOM U KJIETOYHOM  OHOJIOTMM:  MHUKPOCKOIMS,
xpomarorpagus, eKTpodope3, METOJ MEUYEeHBIX aTOMOB, auddepeHIraibHOoe
ueHTpudyrupoBanue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanuvix
K1emokK. DIEKTpOHHAass Mukpockonus. Kougorxanvnas muxpockonus. Bumanvhoe
(npusicusnenHoe) usyuenue Kiemox.

JleMOHCTpanuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llIneiaen, P. Bupxos, K. M.
bap.

Tabmuupsl 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MUKPOCKOID,
«UcTopust pazBUTHS METOLOB MUKPOCKOTUN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MMKpPOIpEnapaTsl pacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUaIbHbBIX KIIETOK.

IIpakTnyeckas padora «M3yueHue METOJIOB KIETOYHON OUOJIOTHH
(xpomarorpadusi, snexkrpodopes, auddepeHunanLHoe UEHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3auus KJIeTKH

XUMHUYECKUM CcOCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTENs, peareHTa, ydyacTHe B CTPYKTYpHUPOBaHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaiabHble BEleCTBAa KIETKHM, X OHoJornyeckas
ponb. Pollb KAaTHOHOB 11 aHHOHOB B KJIETKE.

Opranmyeckue BellecTBAa KIETKHA. buonornueckue mnonuMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB OenkoB. CTpykTypsl OenkoBoil Mosekysbl. [lepBuyunas
CTpyKTypa Oenka, nenTHaHas CBsA3b. BTopuuyHas, TpeTuyHas, 4YeTBEpTUYHAsS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kiaccudukamus  Oenkos.
buonornyeckue Gpynkiuu 6enkos. Ilpuonsi.



VYrneBoasl. MoHOCaxapusl, JUcaxapy/ibl, OJTUTOCaXapH bl U MOIUCAXapH/IbL.
O0mmii 1IaH  CTPOGHHS U (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YTIIEBOIOB.

Jlummunet. I'uapodunsHo-rugpodobusie croiicta. Kitaccudukanus unuaos.
Tpurnuuepunsl, ¢Gocoaunuasl, BOCKH, cTepoulbl. buonorudeckue QGyHKIUU
munuoB. O0Lwe cBoWcTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO3aMBIKAHHIO, TIOJYIIPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK m PHK. CtpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun xomrmuiementapuoctu. Ilpasmio Yapradda. Crpykrypa
JIHK — nBoiinas crnimpainbs. Mecronaxoxaenue u ouosnorndeckue Gpynkuu JTHK.
Buael PHK. ®yukuun PHK B knetke.

Crpoenne Mmousiekyinsl AT®. Makpospruueckue cBsizh B Mosiekysie ATO.
buonornueckue Gpynkuun ATD. BoccTaHoBIEHHBIE TEPEHOCUNKH, UX (PYHKIIUU B
knetke. /Jlpyeue wHyxneozuompugocghamor (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpanckpunmomuxu, nPoOmMeoMuK.

CrpykrypHas Ouosiorusi: OMoXumMuieckue u Ouodu3nYecKue UCCie10BaHUus
cocTaBa M IHPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyi. Moodenuposanue
CMpPYKmMypol U QyHKyuti 6uomMonexyn u ux komniekcos. Komnviomepuwiii ouzatin u
OpeaHudecKull CuHme3 OUOMONEKYN U UX HENPUPOOHBIX AHATO208.

JdemoncTpanuu

[Toprpersr: JI. ITonmunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkinuH,
®. Conrep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XMUMHYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHue XUuMHUECKUX JIEMEHTOB B JKUBOM MPUPOIEY.

Tabmuusr u cxemsl: «llepuoanueckas Tabiuila XUMHYECKHX 3JIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJIb», «BeliecTBa B coctaBe opraHu3moBy, «CtpoeHue
MOJIEKYJIbl  Oesikay, «CTpyKTypbl O€IKOBOM MOJEKYJbl», «CTpOCHHE MOJIEKYJ
yraeBoioBy, «CTpoeHue MOJeKysa JunuiaoB», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenne Monekyssl ATOy.

ObopynoBaHue: XMMHUYECKast TOCyia U 000pyI0BaHUE.

Jlaboparopnas padora «O6Hapyx)eHHEe OEIKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKLum».

JlabopaTtopuass  pabora  «MccrnenoBaHue = HYKJIEHMHOBBIX  KHCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IUYHBIX OPTraHU3MOB.

Tema 5. CTpoeHue 1 QYHKIMHU KICTKH

Tunel kjIeTOK: 3yKapuoTHYeCKas W HpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHMs KJICTKH.



Crpoenue npokapruoTudeckoi kieTku. Knerounas creHka OakTepuil U apXxen.
OcoOeHHOCTH CTpOEHHUs TeTepOoTPO(PHON M aBTOTPOPHONH MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib IpOKapuoT B OMOILIEHO3aX.

Crpoenue U (YyHKIMOHUPOBAHUE YKapHUOTUYECKON KJICTKH.
[Inazmatnueckas wmeMmOpana (masmaineMmma). CrTpykTypa IUIa3MaTHYECKOU
MeMOpanbl. TpancropT BeLIECTB 4Yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIM
(muddys3usa, obnaeruénnas aubdysus), aKTHUBHBIA (IEPBUYHBIA W BTOPUYHBIN
akTUBHBIM TpaHcropt). Ilomynponumaemocts MemOpanbl. PabGorta HaTpmii-
KaJIJMeBOr0 Hacoca. DHIOIMTO3: MUHOLMTO3, (daronuTo3. Dk3o01uTo3. Kierounas
creHka. CTpykTypa ¥ QyHKIUH KJIETOYHON CTCHKH PaCTCHUA, I'puOoB.

[{utonnazma. I{uTozons. [lurockener. JIBmxkenue nurtomiasmel. OpraHou/ibl
kinetkd. OpHoMeMOpaHHBIE OpraHOMIbl KJIETKU: OHJAOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onbakuy, JIU30COMBI, UX CTpoeHHME M (yHKUMU. B3aumocBs3b
0JIHOMEMOpaHHBIX OpPraHoUAOB KiIeTKU. CTpoeHHEe TIpaHyJISIPHOTO PETHUKYIyMa.
Mexanusm nanpaenenus o6enxoe ¢ IIIC. Cunrte3z pactBopumbix OesikoB. CuHTE3
KJICTOYHBbIX ~ MemOpaH. [naakuili  (arpaHy/isipHbId) — SHIOILIA3MATHYCCKUN
petukyiaym. CekperopHas pyukuus annaparta [osnbioku. Moougpurkayus 6erkos 6
annapame Ionvoocu. Copmuposka bOenxoe ¢ annapame Ionvoxcu. Tpancnopt
BELIECTB B KJIeTKe. Bakyoun pactutelbHbIX KieTok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpPraHOMIBI  KIJIETKH:  MHUTOXOHIPHUM,  IUIACTHUJBI.
IIpoucxoocoenue mumoxondpuil u niacmud. Cumbuozenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenue n (QyHKUUM MHUTOXOHJpuM u miactul. [lepBuunsie,
BTOPUYHBIE M  CHOXKHBIE  IUIACTUABI  (DOTOCHMHTE3UPYIOIIMX  IYKApHOT.
XJ10pOomnIacThl, XpOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranoujbl KieTku CtpoeHue u (QyHKIMU HEeMEMOpPaHHbIX
OpraHouJI0B KJICTKH. Pu6ocomsl. LIpomedsicymounvie Qunamernmsi.
MukpodunameHTsl. Axkmunosvle Mmuxkpoguramenmol. MBbIIICUHBIE  KIETKH.
Axmunosvie Komnonenmol Hemvluteynvlx Kiemox. MukpotTpyOouku. KieTounslit
neHtp. CrpoeHne ¥ JBMIXKEHUE IKIYTHUKOB U pecHUYEK. MHUKpPOTpYOOUKH
nurornnasMel. LleHTpuons. benku, accoyuuposanmvle ¢ Muxpoguiamenmamu u
muxkpompyobouxamu. Momopuwie 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SJIPBIIIKH, UX CTPOCHHUE U
¢byukuuu. SnepHsiii O6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHUE
XpOMOCOM B uUHTepdazHOM sjipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHa — TUCTOHBI. J{unHamuxa sdepHou o060104KU 6 mumo3se. foepubiil
mpancnopm.

Knerounsie BratoyeHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEIBHOM, JKUBOTHOM, IPUOHON).

JeMoHCcTpanuu



[Toptpertst: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuner u cxeMel: «CTpoeHME HYKapHOTHUYECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTeNbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUN, «SAapo», «CTpoeHHE MPOKAPUOTHUECKON KIETKHY.

ObopynoBaHue: CBETOBOM MMKPOCKON, MUKPOMpENnapaTrbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpErnapaThl OaKTepUaaIbHbIX KJIECTOK.

Jlaboparopuass paGora «lM3ydyeHue CTpPOEHHUS KICTOK pPa3IUYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cCBOMCTB KICTOYHOM MEMOpaHbD».

JlaboparopHasi pabora «lccnenoBanue Iuia3MoiM3a M JICIUIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass  pabora  «l3ydyeHue  ABMKEHUS  LMTOIIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NMpeBpalleHHe JHEPTHH B KJIeTKe

AccuMWIILUS M TUCCUMMWIALIMS — JIBE CTOPOHBI MeTabosm3ma. Tursl oOmMeHa
BEILECTB: aBTOTPOGMHBIN U reTepoTpodHbIA. YuyacTue KUCIopoja B OOMEHHBIX
nporeccax. OJHeprerudeckoe obecrieyeHue kietku: npespamenue ATD B
oOMeHHBIX Impoueccax. DPEpPMEHTATUBHBIM XapakTep peakUMid KIETOYHOTO
Merabosm3ma. DepMEHTBI, UX CTPOCHHME, CBOHMCTBA M MEXaHHU3M JCHCTBUS.
Kogepmentsl. Otnmmuunst GepMEHTOB OT HEOPraHWMYECKUX KaTalnu3aropoB. benku-
aKTUBATOPbI U OEJIKM-MHIMOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEpPMEHTATUBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuuHbIE CHHTE3 OpPraHUYECKHUX BeEIIECTB B KieTke. POTOCHHTES.
AHoKcuceHHblll U OKCU2eHHwlll omocunmes y oakmeputi. Ceemocooduparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHozo yenmpa. Poiab XJI0poruiacToB B mpoliecce
dorocuntesa. CetoBas u TeMHoBast $asbl. Pomoowixanue, C;., Cy. u CAM-munwvi
Gomocunmesa. IlpogykruBHocTh GoTocuHTe3a. BiMsiHHE paziuyHbIX (aKTOPOB
Ha CKOpoCTh poTocuHTe3a. 3HaUeHUE POTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpuULMpyomue OaKTepuu, xKerne300akTepun, cepoOaKTepuH, BOJOPOIHBIC
OaxTepun. 3HaYCHHE XEMOCHUHTE3A.

Ana’poOHble opraHu3Mbl. Bunael Opoxenus. [IpoaykTsl OposkeHus M HX
WCIIOB30BAaHNUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YAUTENN OOJIE3HEN.

AdpobHbie OpraHu3Mbl. Dransl YHEPreTHYECKOro oOmMmeHa.
[ToproroBuTenbHbIM 3Tan. [ TMKOIN3 — OECKUCTOPOIHOE PACIIEIIIICHUE TITFOKO3BI.

buonoruvyeckoe OKMCICHUE, WK KJICTOYHOE JibIXaHue. Poiib MUTOXOHIpHH B
nporeccax ouosoruyeckoro okucienus. uxnuueckue peakiyu. OKHCIUTEIBHOE
dbochopunupoBanue. Iuepeuss memopannozo epaduenma npomonos. Cunmes



AT®: paboma npomonnoti ATP-cunmaszvr. llpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepesl aHa’poOHBIM. DP(PEKTUBHOCTH SJHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpagckuii, B. A.
Ourensrapar, [1. Mutaenn, I'. A. 3aBap3un.

Tabnuupl u cxeMbl: «DOTOCHHTE3», « IHEPreTHUUECKUIT 0OMen», «buocunTes
Oenka», «Ctpoenue pepMeHTa», « XeMOCUHTE3Y.

OO6opyoBaHuEe: CBETOBOM MHUKPOCKON, 00OPYHOBaHUE IS IIPUTOTOBIICHHS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MHUKPOIIPEIIApaToB.

JlabopaTtopuasi paGora «l3yueHue  KaTaJUTUYECKOM  aKTHMBHOCTH
(epMeHTOB (Ha MpUMEpPEe aMUIIa3bl WM KaTajasbl)».

JlabopaTtopnas pabora «M3yueHue (HEpMEHTATUBHOIO pacCIlEIICHMS
IIEPOKCHUA BOJOPOJA B PACTUTENIBHBIX U )KMBOTHBIX KJIETKAX».

Jlaboparopnas paGora «CpaBHeHue mpoLEcCOB  (OTOCHHTE3a U
XEMOCHHTE3a».

Jlaboparopuasi padoTra «CpaBHEHME MPOLIECCOB OPOKEHUS U JILIXAHUS.

Tema 7. HacseacrBenHasi HHGOPMALHA H Pealu3alus €€ B KIIeTKe

Peakiuu marpuuHoro cuHresa. [IpMHIMII KOMIUIEMEHTAPHOCTH B PEAKLMAX
MaTPUYHOTO cuHTe3a. Peanusanms HaciieACTBEHHOW MHpopMaluu. I eHeTnyeckuii
KO, ero csoicrtBa. TpaHckpunums — MmarpuuHeiii cuHte3 PHK. Ilpuuimns
TPAHCKPUIILMU: KOMIUIEMEHTApPHOCTh, aHTUIIAPAJIICIIBHOCTh, ACUMMETPUYHOCTS.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yyactue tpancnoptHeix PHK B OuocunTese 6enka.
YcnoBusi Ouocunte3a Oenka. Kommposanme ammuokucnor. Pons pubocom B
OuocunTese Henka.

Cospemennvle npeocmasienus o cmpoenuu 2enog. Opranuzalusi TeHOMa y
IPOKApUOT U JyKapuoT. Peryisuus akTUBHOCTU I'€HOB y Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. Mano). Moxexyasipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
sykapuom. Ponv xpomamuna 6 pezynsayuu pabomoel 2enos. Perynsius 0OMEHHBIX
npoleccoB B kieTke. KiieTounslii romeocras.

Bupycel — HeksleTouHble (POPMBI KU3HU U oOHUraTHele nmapasutel. CTpoeHue
MIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. KusnenHwlti Yuki
JIHK-codepacawux eupycos, PHK-codepacawux eupycos, 6Gaxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3aboneBanus yenoseka, kuBOoTHbIX, pactenui. CIIA, COVID-
19, conManbHbIe U MEIUIUHCKHUE ITPOOIEMBI.

Buoungopmamuxa: unmeepayusi u ananus borvuux maccusos («bigdatar)
CcmpyKmypHulx buonoeuieckux oannwvlx. Hanomexnonoauu 6 6uonozuu u meouyune.
[Ipocpammupyemvie hynkyuu 6eaxos. Cnocodwl 00cmasKku 1eKapcms.



JdemoncTpanuun

[Toptpetsr: H. K. Koneuos, JI. K. iBaHoBCKUI.

Tabmuuer u cxemel: «buocunres Oenkay, «['eHeTnueckuii Kom», «Bupyce»,
«baxrepuodarmy.

IIpakTuyeckas padora «Cozganue Mojenu BUPycay.

Tema 8. ’KusHeHHBIH MUK/ KICTKH

Knerounslii muki, ero mepuoiasl u perymsuus. HMutepdaza u murtos.
OcoOeHHOCTH TPOLIECCOB, NMpOoTEKaroIux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTndeckuid  (MOCTMHUTOTHYECKUM),  CHHTETHYECKHH U
IIOCTCUHTETHYECKUMN (IIPEMUTOTUYECKUI) ITEPHOIbl HHTEP(a3b.

Marpuunbiit cunre3 JIHK — perumkanus. ITpunnuner perumkannu JHK:
KOMIUIEMEHTAapPHOCTh,  IOJIYKOHCEPBAaTHUBHBIM  CHUHTE3, aAHTUIIAPAIIIEIBHOCTD.
Mexanusm peruukanuu JJHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepst u

TeroMepasa. XpPOMOCOMHBIM Habop KIeTKH — Kapuotun. JluruiowaHeii u
raiviouIHbli  Habopel XpoMocoM. ['omosoruynbie Xxpomocombl. IlosioBbie
XPOMOCOMBI.

Henenne wierkn — Muto3. CTaguu MUTO3a M HPOUCXOASIIME B HHX

npoueccel. Tunel muro3a. KapuokuHes U 1uToKMHE3. buosiornueckoe 3HayeHue
MHUTO3a.

Perynsuus MUTOTHYECKOrO0 HUKJIA KiIeTKH. I[Iporpammupyemasi kieTodHas
rudenp — anorTo3.

Knerounoe sapo, XpomMocombl, (PyHKUIMOHAJIbHAsI Te€HOMUKA. MexaHuszmol
npoaugepayuu, ougdepenyuposxku, cmapenus u eubeiru kiemox. «l{ugposas
K1emKka» — ououHgpopmamuyeckue mooeiu QyHKYuoOHUpOBAaAHUs KIemKU.

JAemoHcTpanum

Tabmuubr u cxembl: «KU3HEHHBIA LUK KICTKW», «Mutos», «CrpoeHue
xpomocomy, «Permkanus JJHK».

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoIipenapaTthl: « MUTO3 B KJIeTKax
KOpEIIIKa JIYKa».

JlabopaTopHas padora  «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOIIpernaparaxy.

Jlaboparopnas padora «Habnrogenne MuTo3a B KJIeTkax KOHYMKA KOPELIKa
ayKa (Ha TOTOBBIX MUKPOTIPENapaTax).

Tema 9. CTpoenue u pyHKIHMH OPraHU3MOB

buonoruueckoe pazHooOpa3ue OpraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOeHHOCTH  CTPOCHHMSI W SKU3HEJIEATEIBHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakrepuu, apxew, OIHOKJIETOYHBIC TI'PUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, JAPyTHE MPOTUCTHI. KOJTOHNWAIBHBIC OPTaHU3MBI.



B3anMoOCBsi3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opraHoB. OpraHu3M Kak eauHoe uenoe. ['omeocras.

Tkaum pacrenuii. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, TMPOBOJsAIIAsL, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTpPOCHUS,
byHKIUl 1 pacnoIoKeHUs TKaHel B opraHax pacTeHUH.

Tkanu XUBOTHBIX M 4ejoBeKa. THIIBI KUBOTHBIX TKaHEW: SIUTEIMalIbHas,
COCJIMHUTENIbHAsA, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpOoeHUs, (QYHKUUH W
PacIIOJIOKEHHS TKAHCH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIC M TCHEpaTUBHBIC OpraHbl pacTeHWil. OpraHel H
CHCTEMBbI OPIaHOB )KMBOTHBIX U yejioBeKa. DyHKUHMHU OPraHOB U CUCTEM OPIraHOB.

Onopa Ttena opranu3zMoB. Kapkac pacrenunii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIECTOYHBIX KUBOTHBIX. HapyHbiil U BHyTpeHHUH ckener. CTpoeHue H
TUIBI COCIMHEHUS KOCTEH.

JIBmkenue  opraHu3MoB.  JIBuKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, pPecHUYHOE. J[BH)KEHHE MHOTIOKJICTOYHBIX PAaCTECHUM:
TpONU3Mbl M HAacTUM. JIBUKEHME MHOIOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MbileyHas cucreMa. Pediiekc. CkeneTHble MbIUILbI U UX padoTa.

[Iuranue opranusmoB. IloryionieHue BOJBI,  YIVIEKUCIOIO ra3a M
MUHEPAJIHBIX BEIIECTB pacTeHUsMU. Iluranue >xMBOTHBIX. BHYTpHIIOIOCTHOE U
BHYTPUKJIETOYHOE MuLIeBapeHue. IlutaHme mMO3BOHOYHBIX JKUBOTHBIX. OTHENbI
MULLEBAPUTEIILHOTO TpakTa. [lumeBapurenbHble Kee3bl. [luiieBapuTenbHas
CHCTEMA UYEJIOBEKA.

Jlpixanue opranu3mMoB. JIpixanue pactenuit. Jlpixanue xuBoTHBIX. [{uddyzus
ra3oB 4epe3 MOBEPXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas MOBEpPXHOCTb.
Kabepuoe u nérounoe apixanue. JlpixaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUSI JIETKUX I[1O3BOHOYHBIX IKHMBOTHBIX.
JpixareibHasg cucteMa ueinoBeka. MeXaHu3M BEHTWIILMU JETKUX Yy NTHI H
MileKonuTaromux. Perymsius npixanus. Jlprxarenbable 00bEMBI.

TpaHcniopT BelIeCTB Yy OpraHu3MoOB. TpaHCIIOPTHBIE CHUCTEMBI PAaCTEHUH.
TpancriopT BemiecTB y KUBOTHBIX. KpoBeHOCHass cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa TIO3BOHOUYHBIX JKHMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl W KpOBb. Kpyru KpoBooOpamieHus. DBOJIOIUOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI TTO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua U e€ perynsuus.

Boienenue y opranusmoB. Boinenenue y pacrenuil. Bwinenenue y
KUBOTHBIX. CokparurensHbie Bakyond. Opranbsl  Bbyienenus. Ouibrpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MBbl pabOThl OPTraHOB BBIJICICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBIICIMUTEIBHOM cucTemMaMu. Boiienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4esioBeka. [loukn. CtpoeHne u (pyHKIMOHUpOBAHUE
Hedpona. OOpazoBaHNE MOYM Yy YeJIOBEKa.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOUYHBIX OpraHu3moB. Cropsl
OaxkTepuil M UMUCTHI MPOCTEHMIIMX. 3almuTa Yy MHOTOKJIETOUHBIX pacTEeHUM.
Kyrtukyna. CpeacrBa mnacCUBHOM M XUMUYECKOHN 3aiUThl. DUTOHIUBL.

3ammTa 'y MHOTOKJIECTOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHLIC.
3amuTa opranusma ot Oojesnedl. iMmynHas cucrema denoBeka. KieTouyHslii u
IYMOPQJIBHBIH MMMYHHUTET. BpoXaEHHBIH W NpuOOpeTEéHHBIN crienuduueckuit
UMMYHHUTET. Teopus KJIOHaJIbHO-celeKkTHuBHOro ummynurera (I1. Dpaux, ®. M.
Bepuer, C. Tonerasa). BocnanutesbHbie OTBETH OPraHu3MoB. Posib BpoKIAEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paspgpaxxumocte M peryimsaumss y  opraHusmoB. Pazapaxumocts y
O/IHOKJIETOYHBIX OpraHu3MoB. Takcucbl. PaszgpaxumMocts U peryinsuus y
pacteHuid. POCTOBBIC BelllecTBa M UX 3HAYECHHUE.

HepBHas cucrema u peduieKTopHasi peryssiuus y >KMBOTHbIX. HepBHas
cucrtema u e€ oT/ielibl. DBOJIIOLIUOHHOE YCIIOKHECHUE CTPOCHUSI HEPBHOM CHUCTEMBbI
y KUBOTHBIX. OTAENIBI NOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
peduiekropHas Jyra. be3yciioBHbIe U yCIOBHBIC PedIICKChI.

['ymopanbHas peryJisiiusi U SHJIOKPUHHAs CUCTEMa KUBOTHBIX M 4YEIIOBEKA.
XKeneszpl HHAOKPHMHHOW CHCTEMBI M HMX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMOCBs3b HEpPBHOW M OHAOKPHMHHOW cucTeM. [unoranamo-runogusapHas
cucrTeMa.

JdemMoncTpanuu

[Toptper: U. II. [TaBnos.

Tabmuupr u cxembl: «OIHOKJIETOUHBIC BOAOPOCIN», «MHOIOKICTOYHBIC
Bojiopociuny, «bakrepun», «llpocreiimue», «OpraHbl IBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB  IO3BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTPOCHHE
HacekombIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crebsy,
«CTpoeHne JHMCTOBOM IUTACTHHKNY», «TkaHM >KUBOTHBIX», «CKEJIET YeI0BEKay,
«IIumeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTenbHas

CUCTEMAY, «Hepsnas  cucrema», «Koxa», «MpimieyHas  cucremay,
«BoigenutenbHas cucteMa», «IDHIOKpUHHAS cucteman, «CTpoeHHe MBIIIIBD),
«Ammynutety,  «Kumeunomomoctueiey, «Cxema  TUTaHUS  PACTEHUID,

«KpoBeHOCHbIE CHCTEMBbI IMO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE TUAPBDY,
«Crpoenue mniaHapun», «BHyTpeHHee cTpoeHue H0XAeBOro uepss», «HeppHas
cuctemMa poid», «HepBHas cucrema arymkwu», «HepBHas — cucrtema
npecMmbikarommxcs»,  «HepBHas — cucrema  nrtuny, «HepBHas — cucrema
MiIekonuTamux», «Hepsuas cucrema yenonekay, «Pediekcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOTpENapaTsl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIpENapaTsl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, HIJIOKOXKHUX, JKUBBIC 3K3EMIUIIPhl KOMHATHBIX pacTE€HUM, repdapuu
pacTeHuil pa3HbIX OTJENOB, BIAXHBIC MpEnaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YeJIOBeKa,
obopynoBaHue Uil IEMOHCTPALIMK ITOYBEHHOTO M BO3YIIIHOTO IMUTAHUSI paCTECHUH,
pacIleIuIeHus Kpaxmaiia U ONIKOB Mo AeicTBUeM (epMEeHTOB, 000pya0BaHUE IS
JEMOHCTPALIMH OIIBITOB II0 U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHH3Ma
JBIXaTEIbHBIX IBUKCHUN, MOJICIU TOJIOBHOIO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «V3yueHune TKaHEH pacTeHUI.

JlabopaTopHas padora «/3yueHne TKaHEeH )KUBOTHBIX».

JlabopaTopHasi padora «V3yueHne OpraHoB BETKOBOI'O PACTEHUS.

Tema 10. PazMHoOKeHHe 1 pa3BUTHE OPraHU3MOB

@opmbl pa3MHOXKEHUS OPraHU3MOB: Oecriojioe (BKIIOYasi BEreTaTUBHOE) U
nojioBoe. Buabsl  Gecriosioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIUS,
dbparmeHTaius, KIOHUPOBAHHUE.

[Tonosoe paszmuoxkenue. IlosoBbie Kierku, wik rametsl. Meno3. Craauu
Mmeio3a. [Toseaenune xpomocom B Meitose. Kpoccunrosep. bruonornyeckui cMbIci
MeHo3a M II0JIOBOrO Tporecca. MeWo3 M ero MeCTO B JKU3HCHHOM IIMKJIE
OpraHU3MOB.

[Ipen3zapoasiieBoe pa3sutue. ['ameToreHes y )kuBOTHbIX. [10J10BbIE JKeTIE3bI.
O6pa3oBanue u pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHUe U SMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObI
OTUIOAOTBOPEHUS: HApY)KHOE, BHYyTpeHHee. [TapTeHorenes.

WuauBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOI€HE3). DMOPHOJIOTHs — HayKa
0 pa3BUTHM OpraHU3MOB. Mopgozenes — 00Ha u3 21asHbIX NPOOIEM IMOPUOTO2UL.
Konyenyusi mopghocenos u mooenu mopgoeeneza. Craguu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe jsarymku). JpoOmenme. Tumel  japoOieHus.
Jlemepmunuposannoe u nedepmunuposanioe Opobdrenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JApPOOIEHUS MICKOMUTAIOIIMX. 3apO/IbIIIEBbIE JUCTKU
(racTpynsuus). 3akiiajika OpraHOB U TKaHEH U3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSHUE 4YacTed pa3BUBAIOIIETOCS 3apojblia (dMOpHOHANbHAS MHIYKIIHS).
3aknajKka IUTaHa CTPOCHMSI SKMBOTHOTO Kak  pPe3ylbTaT HEepapXUyECKUX
B3aMMOJIEUCTBUI TE€HOB. BiusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPYKAKOIIEH CPEJIbI.

Poct u pasutue >XMBOTHBIX. [locTamOpmonanbubii mnepuoa. Ilpsmoe wu
HenpsiMoe paszBuTHe. PasBurne ¢ wmeramopdo3oM y OeCrno3BOHOYHBIX H
MTO3BOHOYHBIX JKUBOTHBIX. bHOIOrmdyeckoe 3Ha4YE€HHE MPAMOrO M HEIPSIMOTro



pPa3BUTHS, UX PACIpPOCTpaHEHWE B MpUpoAe. THUIbl pocTa KUBOTHBIX. DakTOpsI
PETYISLUN POCTA JKUBOTHBIX M yenoBeka. CTaguu mocTIMOPHOHAIBHOTO Pa3BUTHSA
y JKUBOTHBIX U uesioBeka. [lepuopl onTorenesa yemnopeka. CtapeHue u cMEpTh Kak
OMOJIOTMYECKHE MPOIECCHI.

Pasmuoxkenue u pasBurue pacrenuid. I'ameropur u cnopopur. Meiio3 B
KU3HEHHOM [MKie pacteHuil. OOpa3oBaHue crop B Ipolecce Meio3a.
I'amerorenes y pacrenuid. OIUIOAOTBOPEHHE M Pa3sBUTHE PACTUTEIHHBIX
opraHu3MoB. [[BoifHOE OIUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHUd. OOpazoBaHue M
pa3BUTHEC CEMCHU.

MexaHu3Mbl pEeryJsiiid OHTOI€HE3a Y PAaCTEHUN U )KUBOTHBIX.

JdemMoHcTpanumn

[Toprpersr: C. I'. Hapamun, X. [IIneman.

Tabmuusr u cxemsl: «BereratuBHoe paszmHoxeHuey, «Tumbl Oecrnonoro
pasMHOXKeHUs», «Pa3sMHOXKEHUE XJIAMUAOMOHAb», «Pa3MHOXKEHHE OSBIJICHBIY,
«PazMHOXKeHUE TUApPL, «Meiosdy, «XpoMmocoMmbl», «l'amerorenes», «CtpoeHue
AMLEKIICTKU U crepmaro3onjia», «OCHOBHBIC CTaauu OHTOreHesay, «llpsamoe u
HEenpsiMoe pas3BuTue», «PaszButHe wMalckoro xyka», «PasBurue capanum»,
«Pa3Butue nsarymku», «JIBoOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX pPAacTECHUI»,
«CTpOoeHHE CeMSH OIHOJOJIBHBIX M JIBYHOJBHBIX PacTCHUN», «KU3HCHHBIH LIMKII
MOPCKOM  KamycTel», «KHU3HEHHBIM LUKI MXa», <« KWU3HEHHBIH LMK
MaropOTHUKA», «KU3HEHHBIN LUKII COCHBI».

ObopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENaparbl SHLEKIETOK H
CIIepMaTO30U10B, MOJIeib «[UKII pa3BUTHS JIATYIIKI).

Jlabopatopuas pabdora «/3yueHne CTpOCHHUS MOJOBLIX KIETOK HA TOTOBBIX
MUKpOIIpernaparax».

IIpakTuuyeckas padora «BpisBiIcHUE IPU3HAKOB CXOJICTBA 3apOIBIIICH
[IO3BOHOYHBIX KUBOTHBIX.

Jlaboparopnasi pabora «CrpoeHue OpPraHoB pa3MHOXKEHHUS BBICHIMX
pacTeHu».

Tema 11. I'eneruka — HayKa 0 HACJIeJACTBEHHOCTH H H3MEHYUBOCTH
OpPraHu3MoB

WUctopuss cTaHOBIEHMSI U DPa3BUTHUS TEeHETUKU Kak Hayku. Paboter I
Mengens, I'. ne ®pusa, T. Moprana. Ponb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. Konbiroa, H. M. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHUS U CUMBOJIBI. ['OMOJIOTrHYHBIE XPOMOCOMBI,
aJuleJIbHBIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKHU, JOMHUHAHTHBIA M PELICCCUBHBIN
MPU3HAK, TOMO3UTOTA, FETEPO3UTOTa, YUCTasH JIUHUS, TUOPUIBI, TEHOTHUI, (PEHOTHII.



OcHOBHBIE ~ METOJbl ~ TE€HETUKH: THOPUIAOIOTUYECKHM,  [HUTOJIOTHYECKUH,
MOJIEKYIAPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toprpetsr: I Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuid.

Tabmuup! 1 cxeMbl: «MeToabl reHeTUKI», «CXeMBbI CKPELIUBAHMSD.

JlaGopaTtopnas pabora «/lpo3oduia Kak OOBEKT T'C€HETHUYECKUX
UCCIICIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Mounorudpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnenss — 3akoH
eAMHO0Opa3us rudpuI0B nepeoro nokonaeHus. [Ipasuno fomunupoBanus. Bropoii
3akoH MeHJens — 3aKOH paclueIUieHusl NpU3HakoB. [luTonornuyeckue OCHOBBI
MOHOTMOpPUIHOTO CKpelBanus. [ unores3a yncToTsl raMmer.

AHanusupytouiee ckperuanue. [I[poMexyTouHbld XapakTep HacleIOBaHMUS.
Pacueruienne npu3HaKoB IPU HEIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpeuuBanue. Tpetuit 3akoH MeHiess — 3aK0H He3aBUCUMOTO
HacJIeOBaHUsl ~ INpu3HakoB.  [luTosiorMyeckue  OCHOBBI  JUTHMOPUIAHOIO
CKpCILLMBAHUS.

CuenienHoe HacnenoBanue npusHakoB. Padorsr T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HApYILICHUE CLEIUIEHUS MEXAY IeHaMH. XPOMOCOMHas
TEOpPUs HACJIECTBEHHOCTH.

['eneTuka nojsa. XpoOMOCOMHBIM MEXaHM3M OIPEACIICHUS 10J1a. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIN M reTeporaMmeTHbIi 1oj. ['eHeruueckas
CTPYKTYpa MOJIOBbIX XpoMocoM. HaciiegoBanue 1pus3HakoB, CLEIUICHHBIX C I1OJIOM.

['eHoTun kak uesnocrtHas cucrema. [iieiioTponus — MHOKECTBEHHOE JICHCTBUE
resa. MHOXECTBCHHBIM auielin3M. B3aumojeicTBue HeEalICIbHBIX TI'€HOB.
Komnnemenrapaocts. Jnuctas. [Tomumepust.

['eHeTHYECKHIT KOHTPOJIb Pa3BUTHUS PACTCHWH, >KMBOTHBIX M 4YeJIOBEKa, a
TaKkKe (PU3MOJIOTUUYECKUX TPOIIECCOB, TOBEICHUS M KOTHUTHBHBIX (DYHKIIHI.
['eHeTHUECKHE MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO351H
— TapasuT» U «XO03IUH — MHUKpoOMOM». ['eHeTHMueckue acmeKThl KOHTPOJIS U
W3MEHEHUS HaCIEACTBEHHOW UH(POPMAIIUHU B MOKOJIICHUSIX KIETOK U OPTaHU3MOB.

JemoHcTpanumn

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

Tabmuuer u cxemsl: «IlepBoiit U BTOpoil 3akoHbl Menaens», « TpeTuit 3akoH
Mennens», «AHanusupyoniee ckpemmBanue», «Hemnomnoe aoOMUHUpPOBaHHE,
«CrierieHHOe Hacle/I0BaHUE MPU3HAKOB Y Apo3oduib», «l['eHeTuka momnay,



«Kapunotun uenoseka», «Kapuotun aposopuns», «Kapuotunm nTHLBD,
«MHOXeCTBEHHBIN ajuiean3m», «BzanMoaeiicTBue reHOBY.

OOopynoBanue: MoOAENb A JAEMOHCTPAlMU 3aKOHOB €IMHOOOpa3us
rUOpUOB TEPBOTO TIOKOJICHUS M pacIleIUICHUs MPU3HAKOB, MOJEIb JUIs
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOTO HACIEIOBAaHUS IPU3HAKOB, MOJENIb s
JEMOHCTpALMKM CLECIUICHHOTO HAacJieI0BaHusl NPHU3HAKOB, CBETOBOM MUKPOCKOII,
MuKponpenapar: «pozodumnay.

IIpakTuyeckas padora «M3yueHue pe3ylbTaTOB  MOHOTHOPUIHOTO
CKpEIUIUBAaHUS Y APO30(DUIIBIY.

IIpakTtuyeckas  padora  «lI3yuyeHue  pe3ynbTaroB  JAUTHOPUIHOIO
CKpELIMBAaHUA Y APO30(DUIIBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  GopmupoBaHuu (eHoTumna.
W3menuuBocTh mpu3HakoB. KauecTBEHHbIE U KOJMYECTBEHHBbIC MpU3HAKU. Buubl
M3MEHYMBOCTU: HEHACJICACTBCHHAS U HACJICACTBCHHASL.

MoaudukauronHas HU3MEHUYMBOCTb. Poib cpeapl B (popMupoBaHUM
MoAu(UKAUMOHHON m3MeH4YMBOCTH. HopMa peakiuu npusHaka. BapuanuoHHbIN
psa v BapuauMoHHas kpupas (B. Moranncen). CpoiicTBa MOAu(UKAIIMOHHON
U3MEHYUBOCTH.

['eHoTunMyeckas n3MeHUUBOCTh. CBONCTBA T€HOTUITMYECKONH U3MEHUYNBOCTH.
BuJibI TeHOTUITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAsI.

KoMmOunatuBHass u3MEHUMBOCTh. Melo3 U TONOBOM Mpolecc — OCHOBA
KOMOMHATUBHON U3MEHUYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTH B CO3IaHUH
TEHETUYECKOTO pa3HOo00pa3us B Mpejieiax OJHOrO BUIA.

MyTauuoHHasi M3MEHYUMBOCTb. BUJbI MyTalMii: T€HHbIC, XPOMOCOMHBIE,
reHomMHble. CIIOHTAHHbIE UM WHAYLUUPOBAHHbIE MyTauuu. SuepHbie U
uuToruiasMaTuyeckue Myrauuu. CoMaruyeckue W I1ojioBble MyTauuu. [Ipudunb
BO3HUKHOBEHMsI MyTauuii. MyrareHsl MW WX BIHWSHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTMYECKHX pSJI0B B
HacneacTBeHHOW n3MeHunBoctH (H.M. BaBunon). BHesnepHass U3MEHUYHBOCTH U
HaCJIEJICTBEHHOCTD.

Dnucenemuka U INUCEHOMUKA, PONb  INUSEHEMUYECKUX hakmopos 8
HACIe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOS8 Y OP2AHUIMOB.

JemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranuncen, H. 1. BaBuos.

Tabmuupsr  w cxembl:  «Buasl  u3MeHuuBOCTH», «MoauduxanoHHas
U3MEHYUBOCTDY, «KomOunaTuBHas U3MEHYUBOCTHY, «Meito3y,
«OmnonoTBopenuey, «I'eHeTnueckue 3ad00IeBaHUs YeI0BEKa», « Buabl myTaimii.



O6opyoBanue: XuUBbIE U TepOapHble HK3EMIUISIPl KOMHATHBIX PacTEHUH,
pucyHkH ((poTorpadun) ;KMBOTHBIX C pa3INYHBIMHI BHIaMHA U3MEHYHUBOCTH.

JlaboparopHas padora «Hccnenosanue 3aKOHOMEPHOCTEN
Monudukanuonno usmenuyuBoctu. llocTpoenne BapualMOHHOTO psiga U
BapUALIMOHHOW KPUBOI».

IIpakTuyeckas padora «Myrtauuu y Jpo3oduiasl  (Ha TOTOBBIX
MUKpoIIpernaparax)».

Tema 14. I'eneTuka yesioBeKka

Kapuorun dgenoBeka. MexayHapoaHas mporpamMma HMCCIEIOBaHMsS TEHOMa
yesioBeka.  Merojabl  M3y4eHUsT TCHETHMKHM  4YEJIOBEKa:  TI'€HEaJlOrMYeCcKuH,
OJIM3HELOBBIH, LUTOT€HETUYECKUH, HOIYJISIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKH. CoBpemeHHOe OIIpEIEIICHHE FeHOTHIIA:
IIOJIHOT€HOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C OMOUIBIO
[TI[P-ananu3a. HacnencrBenHbie 3a00/ieBaHus yenoBeKa. ['eHHbIE 1 XpPOMOCOMHBIE
Oosie3Hn 4yesoBeka. boiie3HM ¢ HACNIEICTBEHHOM IPEAPACIIOIOKECHHOCTHIO.
3HaYeHUE MEAMLMHCKON I'€HETUKHU B MPEAOTBPALLCHUN U JICYCHUU T'C€HETUYCCKUX
3a0osieBaHUN 4yesioBeKa. MeauKo-reHeTHUeCKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KieTKU. TIoHATHE «IEHETHYECKOro Irpy3a». ITUYECKUE acleKThl UCCICAOBAHUN B
00J1acTH pelaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (QakTopbl TMOBBILIEHHON YYBCTBUTEIBHOCTH UEJIOBEKA K
$u3MUECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYXKaroulei cpenbl. ['eHeTnyeckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdemMoncTpanuu

Tabnuuer u cxemsl: «Kapuotun uenoBeka», «MeToapl U3yueHUs T€HETUKU
yenoBekay, «I eHernyeckue 3a001eBaHUs YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBiicHHE U aHAIIU3 POJLOCIOBHOMNY.

Tema 15. Cesntekuust OpranusMosn

JlomecTukanuss M cenekuus. 3apoXkJACHHE CENeKIMM U JOMECTHKAIUU.
Vyenne H. W. BaBunoBa o LleHTpax TpPOUCXOXIEHUS W MHOTro0o0Opaszus
KyJIbTYPHBIX pacTeHuil. Ponb ceneknuu B CO3JaHHM COPTOB PACTEHUH U TOPOJ
#uBOTHBIX. CopT, mopoja, WmTaMM. 3aKOH TIOMOJIOTHYECKMX PpSJIOB B
HacneacTBeHHOW wu3menHumBoctTd H. W. BaBunoBa, ero 3HaueHue IS
CEJIEKITHOHHOM paboTHl.

Metonbl ceneknMoHHON padoThl. McKyccTBEHHBIH OTOOp: MacCOBBIA H
UHIUBUYaJIbHBIA.  DTambl  KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
NPOU3BOIUTENICH IO MOTOMCTBY. OTOOp 1O TEHOTUNY € IOMOIIBK) OIICHKU
dbeHoTHIIa MOTOMCTBA U OTOOP 1O reHOTUITy ¢ momolIsio ananmza JJHK.

WckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PaguaiimoHHBIH ¥ XUMUUYECKUM MyTareHe3 Kak UCTOYHUK MYTAllMi y KyJIbTYpPHBIX



¢opm opranusmoB. lcmonb3oBaHME TEHOMHOTO pPEIAKTUPOBAHUS M METOJ0B
pexomOuHanTHEIX JJHK 1 monyyenus ucxoaHOro Matepuana sl CeIeKInu.

[Tomyuenue TIOJIUTUUIOUTIOB. BuyTtpusuoBas rHOpUaN3aLvs.
brnuskopoacTBennoe — ckpemmBaHue, Wi uHOpuauHr.  HepoacTeenHnoe
CKpellluBaHue, win aytopuauur. ['ereposuc u ero npuuuHsl. Vcmonb3oBanue
rerepo3uca B cenekuuu. Otnanéunas rubpuamsanus. Ilpeomonenue Oecruionus
MEXBUIOBBIX TUOPUIOB. JJOCTHKEHUS CENCKIMU PACTCHUI U )KUBOTHBIX. «3enéHas
PesoIoyUAN.

CoxpaHeHHE M U3YYCHUE I€HETUYCCKUX PECYpCOB KYJBTYPHBIX PacTCHUU U
UX JIMKMX  poaMYedl I CO3JaHUsl  HOBBIX COPTOB M I'MOpHIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. H3yuenue, coxpauenue U  YnpasieHue
2eHeMUYEeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yesax YIAVUUEHUS CYUeCmBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM uqucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIeO08AHUI,
nepeoosuvix uoell i NePCneKmu8HbIX MexHOL0ULL.

JAeMoOHCTpanuu

[Toprpersi: H. WU. BaBuio, . B. Muuypun, I'. JI. Kapneuenxo, II. I
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. besnses.

TaGmuup! U cxembl: «LIeHTPBI IPOUCXOXKICHUS U MHOTO00Opa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH IOMOJIOTHUYECKHUX PSJIOB B HACIEACTBEHHOU M3MEHYMBOCTH,
«Metonp! cenekuumn», «Otnanénnas rudpuauzauus», «MyTtareHes».

Jlaboparopnas pabora «/3yueHue copToB KyJIbTypPHBIX PACTEHUN U IOPOJI
JIOMAUTHUX YKUBOTHBIX).

JlabopaTopuas padora «/3yueHue METO/IOB CEIIEKIIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBka pacteHun».

IKekypeust «OCHOBHBIE METO/bI UM JOCTHIKCHUS CEJICKIUU DPACTEHUH U
KUBOTHBIX (Ha CCJICKLMOHHYIO CTaHUMIO, TUIEMECHHYO bepmy,
COPTOMCIIBITATENIbHBIA YY4aCTOK, B TEIUIMYHOE XO34HMCTBO, B J1abOpaTOpHUIO
arpOyHHBEPCHUTETA WIM HAYYHOTO LEHTPA)».

Tema 16. buorexHo/10rust U CHHTETHYECKAsI OHOJIOTHS

OOBEKTHI, HMCNOJb3YyeMble B OHOTEXHOJIOTMHM, — KJIETOUYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPraHU3MBI, ux XapakTEepUCTHKA. Tpaauimonnas
OouorexHonorus: xinebomeueHue, TMOIYYEHHE KHUCIOMOJOYHBIX TPOAYKTOB,
BuHOAenue. MukpoOuosoruueckuit cunre3. OOBEKTbI MHUKPOOHOIOTHYECKUX
texHosorui. [IpousBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3lanue TEeXHOJOTUH M MHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHECHUS U
KOHCTPYMPOBAHHUS T€HOMOB C II€JIbIO MOJYYSHHUS] OPTaHU3MOB M UX KOMITOHEHTOB,
coJIepKaliX He BCTpeYarolMecs B PUpoie OMOCUHTETHYECKHUE ITYTH.



Knerounas umxenepus. MeToasl KyJIbTypsl KIETOK M TKAHEW pacTeHUU H
#WBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUS W  COMaTUYECKUU
smOpuorene3. lcmonp30BaHME TAlUIOWJOB B CENEKUMU pacTeHHWil. [loayuenue
MOHOKIIOHANbHBIX anmumein. Mcnonb3osanue MOHOKIOHANbHBIX U NOJAUKIOHATbHBIX
anmumen 6 meouyune. VIckyccTBeHHOE OIUIOAOTBOpeHUe. PexkoHcTpykuus
SMIEKICTOK U KJIOHUPOBAHUE KXKUBOTHBIX. MeTo TpaHCIUIAaHTAUUU sJIep KIIETOK.
Texnonozcuu 0300pPO8IeHIs, KYIbMUBUPOBAHUSL U  MUKPOKIOHANbHO20
PA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KbLYD .

XpoMocOoMHass U TeHHasd WHXKeHepusa. VCKyCCTBEHHBIM CHHTE3 T€Ha H
KoHcTpyupoBanue pekomouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKeHMsT M NEpPCHEKTUBBI  XPOMOCOMHOM M TEHHOW  MHXKXEHEPHH.
DKOJIOTUYECKHE U ITHYECKHE [TPOOJIEMBI T€HHOW MHKEHEPUU.

Memununckue ouorexnonoruu. Ilocrrenomuas undposas meauuuna. [11[P-
JuarHoctuka. MeTaOoJOMHBIN aHalIM3, TEHOLEHTPUYECKUN aHalIu3 IpoTeoMa
4eJIOBEKa I OLICHKU COCTOSIHUSL ero 340poBbs. Mcronb30BaHuE CTBOJIOBBIX
kietok. TaprerHas Ttepanusi paxka. 3D-OumoumskeHepusi I pa3paboTKu
byHIaMEHTAJIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOIMH, CO3JaHHS KOMILICKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPUHTUHIA U cKadoyIuHra
IUISL pelieHus 3a/1a4 epCOHAIM3UPOBAHHON MEIULIMHBL.

Co3aHne BEKTOPHBIX BAakKLUMH C LEJIbIO 00ECreueHHss KOMOWHHPOBAHHOM
3amuTel OT BO3Oyauteneid OPBU, ycrtaHOBiIEHHE MOJIEKYISIPHBIX MEXaHH3MOB
¢ynxuonupoBanus PHK-coxeprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O0 OIAacHBIC
3a0071€BaHUs YEJI0BEKA U JKUBOTHBIX.

JdemoncTpanuu

Tabmuupr u cxemsl: «Mcrnoab30BaHUEe MUKPOOPTAaHU3MOB B IPOMBIIIIICHHOM
npou3BoJcTBeY, «Kilerounas ntkeHepus», «I'eHnas HHKECHEPHUs».

JlaGopaTopuas pabora «/3ydyeHue 00beKTOB OMOTEXHOJIOTUMY.

IIpakTnyeckas padora «llonydyeHre MOTOYHOKUCIBIX TIPOYKTOBY.

IKeKypeusi «bHOTEXHONOTUS — BaXKHEWINas TNPOU3BOJUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE ITPOU3BOJICTBO)».

11 KJJACC

Tema 1. 3apoxaenue W pa3BUTHE 3BOJIONHOHHBIX INpeACTABICHUHA B
OnoJIorumn

OpomonmonHas teopust Y. JlapBuna. Ilpeanocbiikyi BO3HUKHOBEHHUS
napsuHusma. JKusue u HayuHas aestensHocts Y. Jlapsuna.

JIBrokyime cuitel 3Bosroluy BU0B 1o Y. JlapBuHy (BbICOKast MHTEHCUBHOCTD
pPa3MHOKEHMSI  OPraHM3MOB, HAcJEJACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIH M HCKYCCTBEHHBIN O0TOOD).



Odopmnenne cunternyeckoit Tteopum sBomounu (CTD). HelitpansHas
teopust »Bomorui. CoBpeMEHHas 9OBOJIIOLMOHHAS  OHOJOTrHs. 3HauYeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa.

JdemMoHcTpanuu

[Toptpetst: Apucrorens, K. Jlunune#, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. apsun, C. C. YerBepukos, U. 1. [lImansrayszen, [Jx. Xonaenn, . K.
benses.

Tabmuuer u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jluanuero)»,
«Jlectouma xuBBIX cymects (nmo Jlamapky)», «Mexanusm QopmMupoBaHUs
NPUCIIOCOOJIGHH y pacTeHuid M KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapipyta nyreumectsusa Y. Jlapsunay, «Haxonku Y. lapBunay, «@opmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl ronydeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTsl», «[lopoabl 1OMaIIHUX JKUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BHUIOB
(mo Y. J[apBuny)», «Cxema COOTHOILLICHHS JABWXKYIIMX CHJ DBOJIOLHUI,
«OCHOBHBIE ITOJIOKECHUS] CUHTETUYECKON TCOPUU IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIIOLHSA U €€ pe3y/IbTAThI

[Tonynsnusa kak 3jeMeHTapHas equHuLa 3BoIOUUU. COBPEMEHHBIE METO/IbI
OLICHKM T'€HETHYECKOT0o pa3zHooOpa3usi M CTPYKTYpbl mnonyisuui. M3MmeHeHue
reHo(poHa TONYJSALUMH KaK 3JIEMEHTApHOE 3BOJIOUMOHHOE SIBJICHHUE. 3aKOH
reHeTuueckoro pasHosecus Jx. Xapau, B. Baitnbepra.

OnemeHTapHble (DAKTOPHI (IBWKYIIME CHIIBI) 3BOJIONMHM. MyTaluOHHBIN
npouecc. KomOunatuBHass wu3meHuuBOCTh. /[lpelid reHoB — ciyvaiiHbie
HCHATIPABJICHHBIC W3MEHEHHWS 4YacTOT aiejned B momyasmusx.  Jddexr
ocHOBarens. JDgpgekm Oymovirounozo ecopaviwika. CHUNCEHUE 2eHeMUUECKO20
pasnoobpazusi: npuuunsbl u creocmeus. Ilposenenue s¢hgpexma opetigha cenos 6
bonbwux u  manelx  nonyrayusx.  Murpauuu.  M3onsuMs  nOmMyJISIUN:
reorpaguyeckas (IpocTpaHCTBEHHAs), OMOIOrHYecKast (PENPOlyKTUBHAs).

EctectBeHHBI oTOOp — HampaBisiiommid  (akrop sBomonuMu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOMIM3UPYIOIIMHA,  pa3pbIBarOIIUi
(mm3pyntuBHbi). [lonoBoit ordop. BO3HMKHOBEHHE W 3BOJIOLHUSA COIHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCT,  OPraHU3MOB  KaK  Pe3yibTaT  MHUKPOIBOIIOIUU.
Bo3HukHOBEHHE  MpUCHOCOONEHMM y  OopraHu3sMoB.  ApoMopdo3sl  H
uanoanantanuu. [lpumeps! npucnocobaeHU y opraHu3MoB: MOPGOIOTHYECKHE,
dbusnonoruyeckue,  OuMoOXuMUUeekue,  ToBeAeHYeckue.  OTHOCHUTENBHOCTD
NPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Buna, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynabTaT
MUKpo3Boroiuu. M3omsus — wimrodeBod dakrop BupooOpazoBanus. [yt u
CIIOCO0OBI BUI000pa30BaHus: aJIIOTIaTPUYECKOE (reorpaduueckoe),



cUMIaTpuyeckoe  (DKONOTUYECKOE),  «MTHOBEHHOE»  (TIOTHMILIOWIU3AIIHS,
rudpuau3anys). JJIMTensHOCTh YBOMIOIMOHHBIX ITPOIIECCOB.

Mexanu3Mbl GOpMUPOBaHUS OMOJIOTHYECKOT0 Pa3HO00pasusl.

Ponp 9BomonuonHoi Ouonoruu B pa3paboTke HayuyHBIX METO/IOB
coxpaHeHus 6mopaznooOpasusi. MUKpPOIBOIIONUS U KOIBOIIOLMS Mapa3sUTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOUOTHKAM U CIOCOOBI
OOpBOBI C HEl.

JeMoHcTpanuu

[Toptpetsl: C. C. YeTBepukos, 3. Matip.

Tabmuupsr 1 cxembl: «MyTalMOHHAs W3MEHYMBOCTHY, «llonynsunonHas
CTpyKTypa BuAa», «CxemMa nposiBieHUs 3akoHa Xapau—BaiiHOepra», «JIBrmkyiiue
CHJIBI BOJIFOLIUNY», «IJKOJIOrMYecKass U30JSUs HOMYJIALMA CeBaHCKON (opernmny,
«leorpapuueckas M30IAUS  JTUCTBEHHULBI CHOMPCKOM M JIMCTBEHHUIIBI
naypckoit», «IlonyisiuoHHbIe BOTHBI YUCICHHOCTH XUIITHUKOB U KEPTB», «Cxema
JNEUCTBUS ecTeCTBEHHOro otbopa», «®Dopmbl OOpsOBI 3a CyIIECTBOBAHUECY,
«AupycrpualibHbIl MenaHu3zM», «Kupbie uckonaemoie», «IIokpoBUTEIbCTBECHHAA
OKpacka KUBOTHBIX), «[Ipegynpexnaromas OKpacka KUBOTHBIX,
«®Dusmnosiornueckue ajpanrauum», «IIpucrnocoOieHHOCTh OpPraHusMoB M €€
OTHOCUTEIBHOCTBY, «Kpurepun Bumay, «Buubi-aBoiHukmn», «CTpykTypa BUIA B
npupozae», «Crocodsl BugooOpazoBanus», «l'eorpapuyeckoe BuI0o0Opa3zoBaHUE
TpEX BUIOB JIAHIBILICH», «DKOJIOIMUECKOE BHU000pa30BaHUE BUIOB CHHHID,
«[Tonumnounsl pacteHuiny, «KamyctHo-peneunsiii ruopuy.

Ob6opynoBanue: repbapun pacTeHu, KOJUIEKIIMN HACEKOMBIX, Yydelia NTUIl 1
3Bepell ¢ TpUMepaMM Pa3IUYHBIX OPUCIIOCOOICHHUH, Yy4yena NTHI U 3Bepei
pasHbIX BHJIOB, TepOapuu pacTeHUd OJNM3KUMX BUAOB, 00pa30BABIIMXCSA
pa3JIMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi padora «BbIsBICHHME HW3MEHYMBOCTH Yy OCOOEH OJHOIO
BUJIA».

Jlaboparopuass  pabora  «lIpucnocobnenust  OpraHu3MoOB M MX
OTHOCHTEIIbHAs 11eJIeCO00Pa3HOCThY.

Jlaboparopnass pabdora «CpaBHeHHE BHWJIOB 10 MOP(OJIOTHUECKOMY
KPUTEPHION.

Tema 3. Makpo3BoJIIOIMS U €€ pe3yJIbTaThl

Mertoasl  u3ydeHuss MakpodBoirouuu. llaneoHTonoruueckue  MeToAbl
uzydyeHus oBoionuu. Ilepexomubie ¢GopMbl U QUIOTCHETHYECKUE  PSJIbI
OpraHM3MOB.

buoreorpapuueckue MeToasl u3ydeHus sBomoonuu. CpaBHeHue ¢uopsl U
dayHbl MaTepukoB M OCTpPOBOB. buoreorpaduueckue obnactu 3emun. Buisi-
SHJIEMUKH U PEIIAKTBHI.



OMOpHOIOTHYECKHE U CPABHUTEIHEHO-MOP(OIOTHIECKIE METOABI M3YUCHHUS
IBOJIIOIMH. ['eHeTHUecKkue MEXaHW3MBl DSBOJIOLMM OHTOT€HE3a M TOSBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [OMOJOTMYHBIE W  aHAJIOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXUMUYECKHUE W  MaTeMaTH4YeCKUe  METOJbl  M3Y4YeHUsS  HBOJIIOIUU.
['omonoruynsie reHbl. COBpEMEHHBIE METOIBI MOCTPOCHUS (DUIOreHETHYECKUX
IEPEBHEB.

XPOMOCOMHBIC MYTallMH U IBOJIOLMSA TCHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBuiia) 3BoMOUMH. [lpunyun cmenvl ynkyuil.
HeoOpatumocTs 3BosItOIMK. AjantuBHas pajuaius. HepaBHOMEPHOCTh TEMIIOB
IBOJIIOLUH.

JdemMoHcTpanuu

[Toprpetsr: K. M. Bap, A. O. Kosanesckuii, . Miosuiep, J. ['exkens.

Tabmuusl u cxembl: «DUITOreHETUUECKUM Psl JIOLIAANY, «APXEONTEPUKCY,
«3Bepo3yObie  suiepbl»,  «Creronedanb»,  «Punuoduts»y,  «CemeHHBbIC
nanopoTHUKW», «buoreorpapuyeckue 30Hbl 3emin», «Jlpeiid KOHTHUHEHTOBY,
«Penuktey, «HavanpHple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS ITO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIC M aAHAJIOIMYHBIC OpraHel», «PyaumMeHTs,
«ATaBU3MBI», «XpOMOCOMHBIC HAOOpPHI 4YellOBEKa W IMMMIaH3e», «lJiaBHbIC
HaIpaBJICHUS 3BOTIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIFOLIAN.

OOopynoBaHue: KOJUICKLMH, TepOapuu, MyJsKM HCKONAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIIEKIIMH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BUTHE )KU3HU HA 3emJie

HayuyHble TUIIOTE3bl MPOUCXOXKIACHUS >KM3HM Ha 3emie. AOuoreHes
nancrnepmusi. JloHaydyHsle IPEACTABICHUS O 3apOKIACHUM XKU3HU (KPCALMOHHU3M).
['uroresa MoCTOSTHHOrO CaMO3apOKACHUS KU3HHU U €€ ONPOBEPKEHHE OlbITaMu .
Penn, JI. Cnannannanu, JI. Ilactepa. [IpoucxoxaeHue sxu3Hu U acTpOOHOIIOT UL

OcHOBHBIE 3Tarbl HEOpPTraHWYECKOM IBOJIFOIUH. [Tnanerapuas
(reosornyeckasi) HSBONIOIMSA. XHMHUYECKas OHBOJIONMS. AOHOTEHHBIH CHHTE3
opraHu4eckux BeulecTB U3 Heopranudeckux. Omeit C. Mummiepa u I'. FOpm.
Obpa3oBanue monuMepoB u3 MoHoMmepoB. KoamepsatHas rumote3a A. U.
Omnapuna, runoresa nepBuaHoro OynsoHa Jlx. XonaeiiHa, reHeTUYECKasi TUIIOTE3a
I Ménnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKHU.

HUctopus 3emsu u Meroabl €€ wu3ydeHus. Vckomaemble OpraHuyecKue
ocratku. ['eoxpoHonorus um e€ wMeroasl. OTHOcUTenbHAass U aOCOMIOTHAs
reoxpoHosiorusi. I'eoxpoHosornueckas mKasa: 30Hbl, 3pbl, IEPHUOJIBI, STTOXH.



HavaneHbpie dTambl opranudeckoud jsBomouuu. llosBrnenne wm sBosONUS
IEPBBIX KJIETOK. DBOJIONUA MeTabonan3Ma. BO3HHKHOBEHHE NEPBBIX DKOCHCTEM.
CoBpeMeHHbBIE MUKPOOHBIE OHOIIIIEHKH KaK aHAJIOT MEPBBIX Ha 3emile COOOIECTB.
CrpomatonuTtsl. [IpokaproTs! U 3yKapUOTHI.

[Ipoucxoxaenue sykapuoT (cumOuorenes). DBONMIOIUOHHOE IPOUCXOXKICHUE
BUpycoB. [IpoucxoxkaeHue MHOTOKICTOYHBIX OpraHu3sMoB. Bo3HHKHOBEHUE
OCHOBHBIX T'PYIIIl MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC 3Talbl ABOJIIOLMU BBICIIMX pacTeHUd. OCHOBHBIE apoMOp(o3bl
pacrenuid. Bwixoa pacrenud Ha cymy. [losgBiieHHWE CIIOPOBBIX pacTEHHUM H
3aBoeBaHue uMU cymu. CemeHHble pacrteHus. IIpoMcXOXxaeHHE I[BETKOBBIX
pacTeHuu.

OcCHOBHBIE 3Tallbl YBOJIIOLMU KHUBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — IOSBJICHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBeIe KUBOTHBIE. JKHU3HB B BOZE. DBOIIOLHUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentwimid. [IpoucxoxieHue MICKONMUTAIOUMX U
nrul.  [Ipunuun  kiodyeBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMU U
[I0O3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pa3Butue *u3HM Ha 3eMiie IO 3paM M IEpHOJAM: apXeH, NMpoTepo30M,
najeo30M, Me3030M, KaiHo30i. OOm@as XapakTepuCTHKa  KiIuMmaTa M
re0JIOTUYECKUX MpoueccoB. [losBieHNE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3oBaHHe: €ro yCIOBUS U BIIMSHUE Ha ra30BbIi COCTaB aTMOC(EPBHI.

MaccoBele BBIMHpaHUSI — JKOJOTHYECKHE KpU3HCHI npouuioro. Ilpuuunsl u
CJIE/ICTBHSI MAcCOBBIX BbIMUpaHuil. COBPEMEHHBIN IKOJIOTHYECKUN KPU3HC, €To
ocobennoctu. [Ipobiema coxpanenust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucreMa opraHudeckoro mupa. [lpunuune! kinaccudukanuu
opranu3moB. OCHOBHBIC CUCTEMATHYECKUE IPYIIIIBI OPIraHU3MOB.

JdemoHcTpanuun

[Toptpetsr: @. Penu, JI. Cnamnanuanum, JI. Iacrep, M. . Meunuxkos, A. H.
Omnapwun, [Ix. Xonzgeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuue! u cxemsl: «Cxema onsita @. Pequy, «Cxema omnbita JI. [Tactepa mo
U3YYCHUIO CaMo3apoxaeHus xu3HW», «Cxema ombita C. Mwuepa, I'. Opm»,
«JTtanel  HEOpPraHMYECKOW  HJBomouuM», «l'eoxpoHonmormyeckas  IIKaiay,
«HauvanbHble DTanbl OpraHUYecKoil Bomouum», «Cxema 00pa3oBaHUs DYyKapHOT
nyTéM cumoOuorenesa», «Cucrema XHUBOM mpupoab», «CTpoeHue BHpYCay,
«Apomopdossl  pacteHuit»y, «PunnopuTh», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoroknerounsie Bogopocin», «Mxu», «llanoporHukn», «IosocemeHHbIe
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pasBUTHUS KUBOTHOTO
Mupa», «Apomopho3bl KUBOTHBIX», «llpocteitmue», «KHIIeYHOMOMIOCTHBIEY,
«ITmockue 4EePBUY, «HJIeHUCTOHOTHEY, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikaromuecs», «lltunsl»y, «Mnekonuratommey», «Pa3BuTHe KWU3HH B
apxenckou spe», «Pa3BuTHe KU3HHU B MPOTEPO30MCKON 3pe», «Pa3BuTHe KU3HH B
IIaJICO30UCKOM 3pe», «Pa3BuTHE XKU3HU B ME3030MCKOM 3pen, «Pa3BUTHE JKU3HU B
KaiiHO30McKoM 3pey, «CoBpeMeHHas CHCTEMa OPraHUuYECKOr0 MUPay.

ObopynoBanue: repdapuu pacTeHUIl pa3IUYHBIX OTJEJIOB, KOJUIEKIUH
HACEKOMBIX, BIIaXKHBIC IIperapaThl ;KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
UIJIOKOKUX, CKEJIEeThl I103BOHOYHBIX JKUBOTHBIX, 4Yydejla IITUIl M 3Bepel,
KOJUIEKIIMM OKAaMEHEJIOCTEH, IIOJIE3HBIX MCKOIAEMBIX, MYJSKH OPraHMYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryansnas  JgaGoparopHas pabora «MojenMpoBaHUE  OIBITOB
Muinepa—tOpu 1o n3ydeHuro abMOreHHOIr0 CUHTE3a OPraHUYECKUX COSAMHEHUHN B
NEpPBUYHON aTMOchepey.

JlaboparopHass padora «/3yuyeHue u omnucaHue HCKONMAEMBIX OCTaTKOB
JOPEBHUX OPTaHU3MOBY.

IIpakTnyeckass pabdora «M3yuyeHue 0COOEHHOCTEN CTPOCHUS PACTCHUU
Pa3HbIX OTACIIOBY.

IIpakTnyeckas padora «M3ydeHue oCOOCHHOCTEH CTPOCHMS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ej10BeKa — aHTPOIIOTreHe3

Pa3ziensl ¥ 3a1a4n aHTPOIIOJIOTMU. MeTO/ bl aHTPOTIOJIOTHH.

CraHOBJIEHHE TPEJCTABICHUH O IIPOUCXOXKACHUU 4YelloBeKa. Penuruosnbie
BO33peHMs. COBpeMEHHbIE Hay4YHbIE TEOPHUU.

Cx0/1cTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUUECKOE MOJIOKEHNE YEI0BEKa.
CBujerenbcTBa  CXOJACTBA  4YEJIOBEKAa € JKUBOTHBIMU:  CPAaBHHUTEIIBHO-
MopdoJioruueckue, IMOPUOIIOTUYECKHE, (buU3M0II0TO-OMOXUMUYECKUE,
nosefeHueckue. OTinyus 4ejloBeka OT KUBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NpHU3HAKOB. Pa3BuTHE roJIOBHOIO MO3ra U BTOPOW CHTHAJIbHOM
CUCTEMBI.

JiBmxkyiue cuiibl ((pakToOphl) aHTpONOreHe3a: OMOJOTHYECKUE, COIUANIbHBIE.
CooTHomeHne OMOIOTHYECKUX U COIIMAJIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTPOINOreHe3a. PaHHME ueI0BEKOOOpa3HbIE 00E3bsHbBI
(TpOKOHCYJIBI) M paHHUE MOHTH/IBI — OOIIHE MPEIKH YeT0BEKOOOpa3HbIX 00€3bsH U
MoIeH. ABCTPaTONUTEKH — JBYHOTHE MPEAKH Jrofei. YenoBek yMenbli, MepBbie
U3rOTOBJICHUS OpyAuN Tpyaa. YemoBek NMpsSMOXOSIINI U MEPBbIM BBIXOJI JIFOAEH
3a mnpenenst Adpuku. Yenoek redgensOeprckuii — oOmuUH  mpesok
HEaHJIePTAJIbCKOr0 YeJIOBEKa M 4YeI0BeKa pasyMHOro. YesnoBek HeaHJepTaabCKUH
KaK BHJI JIFOJIEW XOJOJHOTO KinMara. YesloBek pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUI YeJOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaenamMu AdpHKH.
[TaneoreHeTrka M rajacoreHOMHUKA.



DBOMIONHSA COBPEMEHHOTO 4YeloBeka. EcTecTBEHHBIH OTOOp B MOIMYIIAIHIX
yenoBeka. MyTauMoHHBIN mpouiece U moiauMopdusMm. [lonmynsuroHHBIE BOJHBI,
npeiid reHoB, murpauus U «3(pQPexT ocHoBaTeNs» B MOMYIAIUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacwl. llonsitue o pace. bonbuime pacel: eBporeougHast
(eBpasmiickas),  aBCTpajo-HErpouaHas  (PKBATOpUAJbHAs),  MOHIOJOUIAHAs
(a3uatcko-aMepuKkaHcKas). BpeMss M myTH paccesieHHs 4YeJIOBeKa I10 IUIaHeTe.
EnuacTBO  4YenoBeueckux — pac.  HayyHas  HECOCTOATEIBHOCTH — pacHu3Ma.
[TpucnocoOeHHOCTh YeoBeKa K pa3HBIM YCIOBHUSAM OKPY)KAIOIIEH Cpebl.
Biusaue reorpadguueckoit cpeapl M apeiida reHoB Ha Mopdosoruro U
(hM3HOJIOTHIO YETIOBEKA.

MexaucuMiuinHapHele  MeToAbl B (Qu3nueckod  (OMOJIOTrHYECKOi)
AQHTPOMOJIOTUU.  ODBOJIOIMOHHASA  AHTPOMOJIOTHS M [MAJICOAHTPOIOJIOTUs
YeJI0BEYECKUX TOMYJIsSIui. buocoinuanbHble UCCIEHOBAHUS TIPUPOIbI YEJIOBEKA.
HccnenoBanue KOABOIOLMY OMOJIOTMYECKOTO U COLMAJIBHOTO B YEJIOBEKE.

JAeMoOHCTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, . S. Porunckuii, M. M. I'epacumos.

Tabauupl u cxembl: «MeToibl aHTPOIOIOTUKY, «I 0JIOBHOH MO3I' YEJIOBEKaY,
«YenosekooOpa3Hbie 00e3bsiHB», «CKEIEeT 4YeIOBEKa M CKEJIET HIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «/{BHXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIOIIMOHHOE
IpPEeBO  4YEJOBEKa», «ABCTpaimonurek», «Yenosek  ymenslit», «Yenosek
NPSAMOXOASIIHIY, «/lenucoBckuit yenosek» «Heanaepranbipny, «KpoMaHboHIIBD),
«ITpenku yenoBekay, « ITambl IBOTIOLNHN YET0BEKay, «Packl 4eIoBeKay.

ObopynoBaHue: MyJIsSKM OKAaMEHEJIOCTEH, MPEIMETOB MaTepUaIbHOU
KyJIbTYpbl NPEAKOB 4elioBeKa, penpoaykuuu (dororpaduu) KapTuH C
MUQOJIOTUYCCKUMU M OHOJICHCKUMH  CIOXKETaMH IPOMCXOXKICHHUS 4YEJIOBEKa,
doTorpaduu HaxoI0K UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJICITh
yeperna 4eJjoBeKa M yepena IIHUMIIaH3€, MOJEIb KHCTH YeJIOBEKa M KUCTH
HIMMITaH3€, MOJEJIN TOpCa MPEAKOB YEITOBEKa.

Jlaboparopnasi paGora «M3ydeHue o0COOEHHOCTEH CTPOEHUS CKelleTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

[IpakTuueckas padora «/3ydyeHue HKOTOTHUECKUX adanTalllui YETOBEKaY.

Tema 6. Dxojiorusi — Hayka 0 B3aHMOOTHOIIEHHSX OPraHM3MOB U
HAJI0PTraHU3MEHHBIX CHCTEM C OKPY/Kalolen cpenou

3apoxaeHue U pa3BuTue dkosioruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'exkens, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0JIOTUU. CBA3b SKOJIOTUH € IPYTUMH HAyKaMHU.



Metonsl sxonoruun. llonmeBble HaOmIOMEHHA. DKCHEPUMEHTHI B DKOJIOTHUH:
npupoAHsle W JsadopartopHble. MojenupoBaHue B HKOJIOTUH. MOHHUTOPHUHT
OKpY’KaroIIeH cpe/ibl: JIOKAIbHBIN, PErHOHAIBHBIN U TT100aIbHBIH.

3HaueHUEe OKOJIOTHMYECKUX 3HAHUW 11 4eJoBeKa. DKOJIOTUYECKOe
MHUPOBO33pEHHE KaK OCHOBa CBs3ed ueloBeuecTBa ¢ npupojaoi. dopmupoBaHue
9KOJIOTUYECKON KYJIBTYPhI U HKOJIOTHYECKON TPAMOTHOCTH HACEICHUS.

JleMOHCTpanun

[Toptpetsr: A. I'ymGonear, K. ®@. Pynse, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupr 1 cxembl: «Pazgensl skonorum», «Meroabl skojorum», «Cxema
MOHHUTOPHHIA OKPYKAKOLIEH CPeIbD.

JlabopaTopHas padora «3yuenue METOJI0B IKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl 1 cpeaa 0OMTAHUS

DkoJsioruyeckue GpakTopbl U 3aKOHOMEpHOCTH uUX jenctus. Kiiaccudukanus
9KOJIOru4YecKux (pakTopoB: abuotuyeckue, OuoTHueckue, antpororeHubie. O0ume
3aKOHOMEPHOCTHU JIEUCTBUS 2Kojoruueckux (axropos. IIpaBmwio munumyma (K.
npenrens, FO. JIubux). TonepaHTHOCTh. DBpUOHOHTHBIE U CTEHOOMOHTHBIE
OpraHu3Mbl.

Abuotnyeckue (Qaxtopel. CBer Kak 3Kojiornyeckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3MBbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHU ¥ JKUBOTHBIX IO OTHOLICHHIO K cBeTy. CurHampHas pojib CBETA.
doTonepuoausm.

Temneparypa kak »skosiormueckuii ¢axrtop. JleiictBue temnepaTypsl Ha
opranu3Mbl. [IOMKWIOTEpPMHBIC U TOMOMOTEPMHBIC OPraHU3Mbl. DBPUTEPMHbBIC U
CTEHOTEPMHbIC OPraHU3MBbl.

BnaxHocTh Kak skosiorudeckui ¢aktop. IlpucnocobieHuss pacteHui K
noJiIepKaHuio BojHOro Oanmanca. Knaccudukauus pacTeHUH MO OTHOIIEHUIO K
Bojie. [IpucrnocoOneHns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpensl oOuTaHHS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JIyIIHAsl, MOYBEHHas,
rIIyOMHHAsT ~ TOJANOYBEHHAs, BHYTpUOpPraHuU3MeHHas.  DHU3UKO-XUMHUYECKHE
0COOEHHOCTH cpen obutaHus opraHuzMoB. [lpucnocoOneHuss OpraHusmMoB K
’KU3HU B Pa3HBIX Cpeaax.

buonoruyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOYHBIE U
roaudHbie pUTMbL. [IpucnocobseHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUI KU3HHU.

Kuznennsie Qopmbl  opranusmon. Ilonsarue o ku3HeHHOW (opme.
Kuznennsie Gopmbl pacTeHuit: 1epeBbs, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJAHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: THUIAPOOHMOHTHI,
reoOMOHTEL, a3p0oOHOHTBL. OCOOEHHOCTH CTPOCHUS U 00pa3a JKU3HH.

buotnyeckne  (akTOpBHL. Buner  OMOTHYECKMX ~ B3aMMOJEHCTBUIMA:
KOHKYPEHIUSA, XUIIHUYEeCTBO, cuMOn03 u ero ¢opmsl. [lapasutusm, koomneparus,
MYTYyajlu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHu4yecTBO). Herpoduueckue
B3aumojieicTBus  (Tomuueckue,  (opudeckue, aOpuyeckue).  3HauCHUE
OMOTUYECKUX B3aUMOJCHCTBUH [UIsl CYIIECTBOBAHWS OpPraHU3MOB B cpeje
oburtanus. [I[puHIMI KOHKYPEHTHOTO UCKIIFOYCHMS.

JdeMoHcTpanuu

Tabmuupr U cxembl: «Okosiornyeckue (axkTopb», «CBETOBOWM CIIEKTP»,
«DKOJIOTUYECKUE TPYIIIBl )KUBOTHBIX 10 OTHOILEHHUIO K CBETY», «TemoKpoBHbIC
KUBOTHBIC», «XOJIOJHOKPOBHBIE >XUBOTHBIE», «DU3MONOrNYecKue ajanTaluuu
KUBOTHBIX», «Cpelnbl 0OUTaHMS OpPraHU3MOBY», «bHOJIOrHYECKHE PUTMBDY,
«Kuznennoie  Qopmel  pacteHuit», <« KusHeHHble  (OPMBI  KMBOTHBIX,
«IKOCHUCTEMA IIUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEeMa XBOMHOrO Jiecay, «Llenu
nutaHusy, «XuiHudectBoy, «llapasutusm», «Konkypenuus», «Cumouos»,
«KoMMmeHcanmzm.

O6opynoBanue: repOapuM pPacTCHUM M KUBOTHBIX, NPHUCIIOCOOJICHHBIX K
BIIMSIHMIO Pa3JIMYHBIX SKOJIOTMYECKUX (akTopoB, repOapuu CBETOJNIOOUBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOUBHIE U
TE€HEBBIHOC/IUBBIE KOMHATHBIE PACTEHUSI, TepOapuu M KOJIEKIIMH TETIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUYUBBIX PAaCTEHUU, yydesia MTHUIl U 3Bepel, repbapuu
pacTeHuil, OTHOCSIMMXCA K rurpoduram, kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHust JaHHBIX TPYMI, KOJUJIEKIIUU KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelaax,
repOapuy M KOJUICKIIUM PACTCHUW M IKUBOTHBIX, OO0JAAIOIIKUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBHM >KM3HU, repbapuu u
KOJUICKLIMM PACTCHUN M JKUBOTHBIX PA3IUYHBIX U3HEHHBIX (OpM, KOJUICKUUH
’KUBOTHBIX, YUACTBYIOUIMX B PA3JIMYHbBIX OMOTHYECKUX B3aUMOACHCTBUSAX.

Jlaboparopnasi pabGora «BrbisBlIeHHEe TNPUCTIOCOOIEHUN OpPraHU3MOB K
BIIUSTHUIO CBETa».

JlabopaTopnass pabora «BrpisBIeHHE TPUCTIOCOOTEHUI OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPhI».

JlabopaTtopnasi padora «AHATOMUYECKHE OCOOEHHOCTH pACTEeHUN U3
pa3HBIX MECT OOUTAHUSD.

Tema 8. Dk010THs BUAOB U MOMYJISIIHH

OKOJIOTMYECKHE  XapaKTepUCTUKU  TOIMYJISALMH. [Tonynsiuusa ~ kak
Ouonoruyeckas cucrema. Posib HEOHOPOAHOCTH cpejibl, pu3ndeckux GapbepoB U
0COOCHHOCTEH OMONOTUU BUAOB B (DOPMUPOBAHUM NPOCTPAHCTBEHHON CTPYKTYPHI
nomynsuuid. OCHOBHBIC TIOKa3aTEMW TIOMYJISIMU: YHCICHHOCTh, IUIOTHOCTD,



BO3pacTHasi M TOJIOBasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTh, MUTPALIUSL.

DKkonoruueckas CTpykrypa nomyasiuuu. OIeHKa YHCICHHOCTU MOIYJISIIIUH.
Junamuka nomynsiuuu U e€ peryisdius. buoruueckuil MOTEHUIMAT MOMYJISIIUU.
MopenupoBanue JuHaMUKU HOMyssiiuu. KpuBbie pocta YUCICHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUsA. Peryisuus 4YUCICHHOCTH MOMYJSAUUH: poiib (HaKTOpOB,
3aBUCSLIMX U HE 3aBUCAIIUX OT IVIOTHOCTU. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMYecKoil HuIIe BHaa. Mectoobutanue. MHoromepHas
Mojiesib dKoJiornueckod Humm JDx.M. XaruymHcoHa. Pa3sMepbl 3KOJIOrMYECKOM
Huwy. [ToTeHuumaneHas 1 pealn30BaHHas HULLIM.

Bun kak cucrema nonynsuuid. Apeansl BUJAOB. BuIbl M UX >KHU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIACHUS W MUrpaluil >KUBOTHBIX. buomorunueckue
WHBA3UHU YYKEPOJAHBIX BHJIOB.

JAeMoOHCTpanuu

[Toprper: JIx. . XaruuHCOH.

Tabmuupl U cxembl: «DKOJIOIMYECKHME XapaKTEPUCTHKU  IOIYJISLIUAY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  nonyjsinuu», «Bo3pacTHble  IUpaMMIbI
nonynsuun», «CKOpPOCTh  3aceNeHuss TIOBEPXHOCTH 3E€MIM  Pa3IMUYHBIMU
opranusMammu», «Mojens 3kosorndeckort Huwm Jx. M. XatunHcoHay.

Ob6opynoBaHue: repbapun pacTEHUM, KOJUIEKIIUU KUBOTHBIX.

Jlabopatopuass  pabora «llpucnocoOneHust cemsiH  pacTeHUl K
pPaCCeIICHUION.

Tema 9. Dxosrorusi coo01IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buornieHo3 u ero crpykrypa. CBs3u MeEKILy
opraHu3Mamu B OMOLICHO3E.

Okocucrema kak oTkpeiTas cucrema (A. JIx. Tencnu). DyHKIIMOHAIBHBIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: TIPOJYIEHTbl, KOHCYMEHTBI, PEIYyIIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckne uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 9KOCcHCTEMax. KpyroBopoT BEIIECTB U TOTOK HEPTUHU
B DKOCHCTEME,

OcHoOBHBIE  TIOKa3aTenu  dKocucteMbl. buomacca wu  mpomykuus.
DKONOTUUECKUE TUPAMMABI YUCEN, OMOMACCHI U DHEPTHH.

Hunamuka skocucmem. Kamacmpoghuueckue nepecmpotuixu. Daykmyayuu.
HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI COO0IIeCTB — cyKlleccuu. [lepBuunbie u
BTOPHUYHBIC CYKIIECCUM W WX TIPUYMHBL. AHTPOINOIrCHHBIC BO3JICHCTBUSA Ha
cykneccun. Kimamakcnoe coobmiectBo. buopasHooOpasue u mojHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHMBOCTU COOONIIECTBR.



[Ipupoausie dKOCUCTEMBL. DKocucmemsl 03€p u pex. Ikocucmemvl Mopeu u
oKeanos. Ikocucmemvl MyHOp, 1ecos, cmeneil, nyCmulHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ATpPO’KOCHCTEMAa. ArporeHo3. Pazmmuus
M@y aHTPOIIOTEHHBIMH U IMPUPOIHBIMHU IKOCHCTEMAMHU.

VYpboskocucrempl. OcHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opojckas
dnopa u ¢dayna. CuHaHTponu3alus TIopoJcKoil dayHbl. buonorudeckoe wu
X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
9KOocUcTeMax. Porb Kackaonoeo s¢hghexkma u 6u006-30ugpuxamopos (Kuoyesvix
6u008) 6 yHKkyuonuposanuu sxkocucmem. IIepeHOC FHEPrUM M BEIIECTB MEKILY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMYMBOCTb OPraHU3MOB, HOMYJISILIMM U 3KOCUCTEM
B YCJIOBHMSIX €CTECTBEHHBIX U @HTPOIIOT€HHBIX BO3/ACHCTBUM.

Mexarnusmol 8030eticmeus 3G2PA3HEHUL  PA3HbIX munoe Ha
CcYyOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL ~ IKOIO2UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20 — B0O30€UCMBUSL.
MeTo/10510rust MOHUTOPUHIA €CTECTBEHHBIX M AHTPOIIOI€HHBIX YKOCUCTEM.

JeMoHCTpanuu
[Toprper: A. JIxx. Tencnu.
Tabmuusr 1 cxembl:  «CrpykTypa  OHOLIeHO3a»,  «DKOCHCTEMa

HIMPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjiecay, «DyHKIIMOHAJIbHBIE
IPyIIBl OPraHU3MOB B 3KOocUcTeME», «KpyroBopoT BELIECTB B IKOCHUCTEMED,
«llenu nutanus (macToumiHas, AeTPUTHASN)», « IKOJIOTHYECKAS] MUPAMHUAA YUCEID,
«IKonoruveckas mupamMuia OMOMaCChy), «IKOJIOTHYECKAsT MUpaAMUAA YHEPTUMY,
«O06pazoBanue 6ostoTay, «llepBuunas cykieccus», «BoccTaHOBIIeHHE Jieca MOCe
noxkapa», «JKocucrema o3epa», «ArpoiueHos», «KpyroBopoT BEHIECTB M IIOTOK
SHEPrUHU B arpoueHosey, «[Ipumepsl ypOoskocucTem.

OobopyznoBanue: repbapuu pacTeHUM, KOJUICKIIUN HACEKOMBIX, Yyyelia ITHLl U
3BepeH, repOdapuu KyJbTypHBIX U JAUKOPACTYIIMX PACTEHU, aKBApUYM KaK MOJIEITb
9KOCHUCTEMBI.

IIpakTuyeckas padora «V3yueHue u onucanue ypoo3KOCUCTEMBD.

Jlaboparopnas pabGora «M3yueHue pazHOOOpa3usi MEIKHUX IMOYBEHHBIX
YIICHUCTOHOTHUX B Pa3HBIX DKOCUCTEMAX).

IKeKypeus «IDKCKypcus B TUMUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSsK,
eJIbHUK, Ha CYXOJI0JIbHBINA WU TTOUMEHHBIN JIYT, 03ep0, 60710TO)».

IKCKYpeusi «DKCKYpCUSI B arpodKOCHCTeMy (Ha TOJie WM B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. Buocdepa — rinodanbHas IKoCHCTEMA

buocdepa — oOmeruianerapHas o0osiouka 3eMJIM, TIE CYNIECTBYET WU
CyIlleCTBOBaJIa XM3Hb. Pa3BuTHe npeacrasieHuii o 6uocdepe B Tpyaax . 3rocca.



VYuenne B. U. Bepuaackoro o 6uocdepe. Obmactu duocgeps! u eé cocras. XKusoe
BELIECTBO OMOC(hEpHI U €T0 (PYHKITHH.

3aKOHOMEPHOCTU CylecTBOBaHUS Omocdeprl. OcodeHHOCTH Onochepsl Kak
riobanpHON dKocucTeMbl. J[nHaMuyeckoe paBHoBecue B 6uochepe. Kpyrosoporst
BEIIECTB U OMOTreOXUMHUYECKUE IUKIIBI (Yriieposa, a30Ta). PUTMUYHOCTD sIBJICHUI
B Onocdepe.

3onanbHOCTh Omocdepni. Ilonsarue o Ouome. OcHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOMHBIEC JIeca, CMEUIaHHBIC U IIIMPOKOJIMCTBCHHBIC JIeca, CTCIIN, CABAHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIeca, BEICOKOTOPB. KilmMar, pacTUTEIbHBIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAA U
orochepHbIX PYHKIMA.

JdemoHcTpanuu

[Toprpetsi: B. U. Bepnanckuii, 3. 31occ.

Tabmuusr u cxemsl: «I'eochepsl 3emiin», «KpyroBopoT azora B MpUPOIE,
«KpyroBopoT yriieposa B upupoae», «KpyroBopoT Kuciopoja B IpUPOEY,
«KpyroBopoT Boabl B rnpupojae», «OcHoBHbIe OMoMbl cymny, «Knumatuyeckue
nosica 3emun», «TyHuapay», «Taitray, «Cmemannbiit jecy, «llIupokosMcTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponmudeckuii jiecy.

ObopynoBanue: repbapuu pacTeHUH pa3sHbIX OMOMOB, KOJUIEKIIUH )KUBOTHBIX.

Tema 11. YesroBek u OKpy:karoumias cpeia

DKOJIOTUYECKHE KPHU3UCHI M WX NpUYMHBL. Bo3aeicTBue dernoBeka Ha
ouocdepy. 3arpsasHeHue BO3AymIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenune noussl. Oxpana
MIOYBEHHBIX pecypcoB. 3mMeHeHune kimMmara.

AHTPOIIOIr€HHOE BO3JCHCTBUE HA PACTUTENIbHBIMN M KUBOTHBIA Mup. OxpaHa
pPacTUTEILHOIO M KUBOTHOrO Mupa. OCHOBHBIC NPUHLHMIIBI OXPaHbl MPUPOIBI.
Kpacubie kHuru. OcobGo oxpansiemblie mnpupojnbie Tepputopun (OOIIT).
boranndeckue cajpl U 300JI0MMYECKUE TTAPKH.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOIO pPa3BUTHUS YEIIOBEUECTBA U MPHUPOJIBL
PanmoHaneHOE  TPUPOJIOTIONB30BAHHME W COXpaHeHHe  OMOJIOTMYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TIO0ANBHBIX JKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE TTOCIIEICTBUAL.

Pa3BuTue METOAOB MOHUTOPMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX
npotieccoB. Cucmemuvle uccieo0o8anus nepexooa K pecypcocbepezarowjeti u
KOHKYpeHmocnocobnot snepeemuxe. buonozuueckoe pasnoobpasue u 6uopecypcnwi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NO  COCMOAHUIO OMOETbHbIX 6U008 U IKocucmem. OcHoBbI



sKOpeadburumayuy SKocUcmem U cnocooos 0O0pvbOLl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpyxkyus MOpCKUX u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpanuu

Tabmuust  u cxembl:  «3arpssHeHue  atMocdepb»,  «3arps3HeHue
rupocheprl», «3arpssuenue mnouBb», «llapuukoBeit Addexr», «Ocobo
OXpaHsieMble TIPUPOIHBIC TEPPUTOPUNY, «Moenu yrpasisieMoro MUpay.
Ob6opynoBanue: (ortorpaguu OXpaHsIEMbIX pPAacTeHUH U KUBOTHBIX KpacHoit
kHuru Poccutrickon ®enepanuu, KpacHoW KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
BHUOJIOT'MHA HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUSA
oOydJalomuMucss TporpaMM cpefHero oomero oOpa3oBaHMs: JTUYHOCTHBIE,
MeTanpeIMETHBIC U IPEAMETHBIE.

B cTpykType JTMYHOCTHBIX Pe3yabTaTOB OCBOCHUS IIPOrPaMMBI 110 OHOJIOTUH
BBIJICJICHBI CIICAYIOIIME COCTABIIAIOUIME: OCO3HAHUE OOYYaIOUIMMMUCSA POCCUHCKON
IpaX/1aHCKON MJECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITCIIbHOCTH
U CaMOOIIPEJCICHUIO, Hamuuue Mmomueayuu K OOydeHHIo  Ouosioruw,
yeienanpaeiienHoe paszeumue BHYTPEHHUX YOEXKIECHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJHULUN pPa3BUTHS OHOJIOIMYECKOTO
3HAHUSA, 2OMOBHOCMb U CNOCOOHOCMb 00YYaIOLUXCs PYKOBOICTBOBATLCSA B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMHU, IIPUCYIIUMH CHCTEME
OHOIOrHYecKoro  00pas3oBaHMs, Haauuue  NPABOCO3HAHUS — DKOJOTHUYECKOU
KYJIBTYPBl, CHOCOOHOCHU cMAsUmMb 11eJIU U CTPOUTD KU3HCHHbBIC TUIAHBI.

JIM4HOCTHBIE pe3y/IbTaThl OCBOCHHS POrpaMMbl 110 OMOJOTUU IOCTUIAIOTCA
B CIMHCTBE Y4YyeOHOM M BOCIUTATEIBHOM MICATEABHOCTH B COOTBETCTBUU C
TPAaJIULUOHHBIMU POCCUNCKUMU COLUOKYIIBTYPHBIMU, UCTOPUUYECKUMU U JIyXOBHO-
HPAaBCTBEHHBIMH LIEHHOCTSIMH, NPUHATHIMM B OOIIECTBE NpaBUJIaMU U HOpMaMH
MIOBEJICHUSI W CHOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHHUS M
CaMOpa3BUTHS, pa3BUTUS BHYTPEHHEH I[IO3MLMM JIMYHOCTH, IATPUOTHU3MA W
YBa)KEHUS K 3aKOHY U MPABONOPAIKY, YEJIOBEKY TpyHa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBaXKEHHUs, OEPEKHOrO OTHOIICHHS K KYJbTYPHOMY HACIEIUI0 H
TpaJuLUsAM MHOTIOHAUMOHAJIBHOrO Hapoja Poccuiickoit ®expepauuu, npupoje u
OKpYIKaIoIIEeH cpeie.

JIn4HOCTHBIE pe3y/ibTaThl OCBOEHUs YyuyeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXXaTh TOTOBHOCTh U CITOCOOHOCTH 00yUYarONIMXCSl PYKOBO/ICTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHUX  YyO@XJIEHHUH, COOTBETCTBYIOIIHX
TPaJUILIMOHHBIM IICHHOCTAM POCCHUICKOTO OOIIECTBa, PacCHIMPEHUE >KU3HEHHOTO
OIIBITA M OIBITA ACATEIBHOCTU B IIPOLECCE PEaNU3allid OCHOBHBIX HaIlPaBICHUM
BOCIIUTATEIbHON JEATEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTH TPAKIAHCKOM MO3UIINK 00YHYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOI0 O0IIECTBRA;

OCO3HaHME CBOMX KOHCTUTYI[MOHHBIX TpaB M OOS3aHHOCTEH, yBaKeHHE
3aKOHa U MPaBOMOPAIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IIPH CO3/IaHUU
Y4€OHBIX NMPOEKTOB, PEIICHUH y4eOHBIX W IO3HABATENIBHBIX 3a/a4, BBIIIOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENATh COOCTBEHHYIO TO3ULMI0 10 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOU KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATH B CBOMX ICHCTBHSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOIECHCTBHS JIOJCH ¢ pa3HBIMU YOCKICHUAMHU, KYJbTYPHBIMU EHHOCTAMU U
COLIMAJIBHBIM ITOJIOKECHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
y4yeOHBIX, II03HABATEJIbHBIX M HCCIECIOBATEC/IbCKUX 3aJa4, YBaKUTEIBHOIO
OTHOILUEHUSI K MHEHHIO OIIINOHEHTOB TMpPHU OOCYXKICHUH CIOPHBIX BOIPOCOB
OMOJIOrNYECKOro COIePIKaHuUS;

TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKOM JACATEIILHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTD POCCHUICKOM IPakJ1aHCKOMN UJCHTUYHOCTH,
NaTPpUOTU3MA, YBAXKCHUSI K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTHU IIEepe.l
Ponunoit, ropaoctu 3a cBOM Kpai, cBolo PoauHy, CBON S3BIK M KYJIbTYDY,
IIPOIIOE M HACTOSLLEEe MHOIOHAMOHAJIbLHOIO Hapoaa Poceuu;

LICHHOCTHOE OTHOLUCHUE K IIPUPOJHOMY HACIICIAHMIO U ITaMSITHUKAM IIPUPO/IBI,
NOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCHHCKHUX YYEHBIX B CTAHOBJIICHUE M
pa3BuTHe OHMOJOTHM, TOHUMAHUS 3HAUYECHHS OWOJOTUM B TO3HAHUU 3aKOHOB
MIPUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0I1I€CTBA;

uaeiHas yOeKIE€HHOCTb, TOTOBHOCTh K CIyKeHHMIO M 3amure OTteudecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHHS:

OCO3HaHME JIYXOBHBIX LICHHOCTEN POCCUICKOIO HapO1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEICHHMS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOMUMBOTO Oy1yIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJIUTEIISIM, CO3/TAaHUIO CEMBU HAa OCHOBE
OCO3HAaHHOTO TMPHUHATUS 1IEHHOCTEH CEMEMHOW JKU3HH B COOTBETCTBHM C
TpaguuusamMu Hapos1oB Poccuu;

4) 3¢TeTHYeCKOTO BOCITUTAHMS:

HCTETHYECKOE OTHOIIECHUWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

NOHUMAaHKE HMOIIMOHAIBHOTO BO3JICUCTBUSA JKUBOM MPUPOIBI U €€ LICHHOCTH;



TOTOBHOCTh K CAMOBBIPQKCHHUIO B pa3HBIX BUIAX MCKYCCTBAa, CTPEMIICHUE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHUsA, GopMHpPOBAHMS KYJBTYPbI 310POBbS H
IMOUHMOHAIBHOTO 0J1aTONOMYYHSA:

NOHMMaHUE W pealu3alus 3J0pOBOTO U 0e30MacHOro ooOpasza KU3HU
(310poBO€  mUTaHHWE, COOJIOJCHHWE TUTHEHUYECKUX TpPaBWI U HOPM,
cOaTaHCUPOBAHHBIN pPEXUM 3aHATHH M OTAbIXa, peryjspHas ¢usndeckas
aKTUBHOCTB), OCpPEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIICHUSA K
coOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

[OHMMaHWE LEHHOCTH IPaBWJl HHIAMBUIYAJBHOIO M  KOJUICKTUBHOIO
0€301acHOro MOBEICHUS B CUTYALIUSX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHWE TOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YMOTpeOJIeHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHHUS1);

6) Tpy10BOI0 BOCTIMTAHMS:

IOTOBHOCTH K TPY/y, OCO3HAaHUE LIECHHOCTH MAacTepCTBa, TPY10J00ue;

FOTOBHOCTb K AaKTUBHOW JICATEILHOCTH TEXHOJIOTMYECKOW M COLUAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSTEIILHO
BBIIIOJIHATH TAKYIO JICATEIbHOCTD;

HHTEpEC K pasiiMiyHbIM cepaM NpodhecCHOHATBHON ACSITEIBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaywmel mnpodeccun U pPealu30BBIBATH
COOCTBEHHBIE KN3HECHHBIE TUIAHbL;

TOTOBHOCTh W CIHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa30BaHMIO Ha
NPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS:

HKOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOLICHUE K MPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS;

IIOBBILLICHUE YPOBHSA 3KOJOTMYECKON KYJIbTYpbl: IPHOOPETCHHE OIBITA
IUTAHUPOBAHMS TMOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCJIEJICTBHM IS
OKpY2KaroIEeH Cpe/ibl;

OCO3HaHHWE TI00ATBHOTO XapakTepa KOJIOTHUECKUX MpoliaeM W MyTed X
peleHus;

CIIOCOOHOCTh UCIOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHHUH OHOJIOTUH
3HAHUSA W YMEHUS TpU peEHieHuu npoOieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJONONIL30BAHNEM  (COONIO/IEHHEe  TIpaBUJI  TMOBEACHUS B NPUPOJE,
HaIpaBJICHHBIX HA COXPaHEHWE PABHOBECHS B HKOCUCTEMAX, OXpPaHy BHUJIOB,
sKocucTeM, orochepsr);

aKTUBHOE HENpHUSATHE JCHUCTBUN, TNPUHOCAIIMX Bpel  OKpYKarolIeH
IPUPOJHON cpejie, YMEHHE IMPOTHO3UPOBATH HEOJIArONPHUsITHBIE SKOJIOTHYECKUE
TTOCJIEACTBUS MPEANPUHUMACMBIX JICHCTBHUN M MPEIOTBPALIATh UX;



HaJIM4ue Pa3BUTOrO YKOJIOTHYECKOT0 MBIIIIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
OIIBITA JNEATEIBHOCTH HKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMM B IIO3HABATEIBbHOW, KOMMYHUKAaTUBHOM W COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUYECKOMN IEATEILHOCTH dKOJIOTUUECKOU
HaIpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM NPAKTHKH, OCHOBAHHOIO Ha JUAJIOTE
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B IOJIUKYJIHTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOM KYJIBTYPHl Kak CpeicTBa
B3aUMOJACHCTBUS MEXAY JIFOJbMU U II03HAHUS MDA,

noHuMaHue creuudukn OWONOTMM Kak HayKH, OCO3HaHusi €€ pojau B
(GOpMHUPOBAHUM PALMOHAIBHOIO HAYYHOTO MBbILICHUS, CO3JAHUU LEJIOCTHOTO
IIPEICTABICHUsSI 00 OKpYKaloleM MHpPe KaK O €IUHCTBE IMPHUPOJIbI, YeIOBEKa U
oOuiecTBa, B II03HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M peleHUH IpodiieM
COXpAHEHUS IIPUPOJIHOIO PaBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JJII COBPEMEHHOM LMBUJIM3AIMU:
o0Oecrie4eHHss HOBOI'O YPOBHS Pa3BUTHsSI MEAMLMHBI, CO3/IaHUE IEPCICKTUBHBIX
OMOTEXHOJIOIMH, CIIOCOOHBIX  pelarb PECypCHble  NPOOJIEMbI  pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JA W3 IIO00ANBHBIX IKOJIOTHUYECKUX MPOOIeM U
obecrieueHuss  mepexoja K = YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBHOMY
HCIIOJIBL30BAaHUI0 TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IOJYYCHUM OUOJOTUYECKUX 3HAHUNU B LEISIX
NOBBIICHUST OOLIEH KYJIBTYpPbI, €CTECTBEHHO-HAYyYHOM TI'DPAMOTHOCTH, KakK
COCTaBHOM 4acTu (PYyHKUMOHAILHOW I'PaMOTHOCTH oOydaromuxcs, GopmupyeMoin
IPU U3YYCHUU OMOJIOTUH;

[IOHMMAaHHE CYUIHOCTH METOJIOB ITO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJIb30BaTh IIOJydyaeMble 3HAHUS JUIS aHalu3a |
OOBSCHEHUS SBJICHUHM OKPY’)KAIOIEro MUpa M MPOUCXOJAIINX B HEM W3MEHEHHH,
yMEHHUE JieNlaTh OOOCHOBaHHBIE 3aKJIFOYEHHS Ha OCHOBE HAyuyHbIX (DaKTOB W
HMMEIOIIUXCS JAHHBIX C LIEJIBIO TTOIYUYEHHUS! JIOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIMONB30BaTh OMOJOTUUECKUE 3HAHUS A
pelieHust MpodieM B pealbHbIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHME IIEHHOCTH HAYYHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO M UCCIEA0BATEIBCKYIO ACATEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTH K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHnI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HaHMH MO OWOJIOTUU B
COOTBETCTBHUU C KU3HCHHBIMU ITOTPEOHOCTIMU.



METAINIPEIAMETHBIE PE3YJIBTATDBI

MeranpeIMeTHBIE Pe3ynbTaThl OCBOCHUS ydeOHOTO mpeameTa «buomorus»
BKJIIOYAIOT: 3HA4YMMBIE IS (OPMHPOBAHUS MHPOBO33pPEHUS OOYyUYaIOIIUXCSA
MEXIUCIUTUTHHAPHBIE (MEXKIIPEAMETHBIC) OOUICHAYYHBIC MOHATHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAyYHOW KapTHHBI MUpa U CcHeuuuKky METOJ0B IO3HAHHS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTrus, SBJICHHE, MPOLECC,
cucTeMa, HaydyHbIH (hakT, MPUHLHUIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIoBaHUE,  HaAOJIOJCHME,  HM3MEpPEHHUE,  OKCIEPUMEHT U JIpyrue);
YHUBEpCaJdbHBIC YyYeOHBIC JIeHCTBUSA (TIO3HABaTENIbHBIC, KOMMYHHKATHBHBIC,

PEryJIATUBHBIC), o0ecrieurBarome dbopmupoBaHue GyHKIMOHATBHON
TPaMOTHOCTH ¥  COLMAIbHOM KOMIIETCHIIMM OOYYArOIIHMXCS; CIOCOOHOCTH
0o0yJaroImuXxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTUTMHAPHBIE,

MHUPOBO33PDEHUYECKHE 3HAHMS U  yHUBEpCaJbHble y4cOHbIE JICHCTBUS B
II0O3HABATEJIBHON U COLIMAJIBHON MPAKTHKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YpPOBHE CpeJlHero o01iero
oOpazoBanusi y oOyuaromerocss Oyayr chOpMUPOBaHbI I103HABATEJIbHbBIC
YHUBEPCaJIbHbIC YUeOHbIE JICHUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHbBIC
JNCHCTBUS, PEryJISTUBHBIC YHHUBEpPCAJbHbIC Y4YeOHbIC JIEHCTBUS, COBMECTHas
JEATEIBHOCTD.

MeranpeMeTHbIE pPE3yJbTaTbl OCBOCHUS TNPOTPAMMBbI CPEIHEro O0O0IIero
00pa3oBaHMs I0JDKHBI OTPaXKaTh:

Ogiaenue YHHBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJILHBIMH
ACHCTBUSIMM:

1) 6a3oBbIe JIOrHYeCKHE IeHCTBHS:

CaMOCTOATEJIbHO  (GOopMyJIMpOBAaTH W aKTyaJM3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOCHUM 3HAHUKM NPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Kilaccudukaimu, 06001IeHus), pacCKpbIBaTh CMBICI
OMOJOTHYECKUX TOHATHH (BBIIEIATh UX XapaKTEpHbIEC NMPU3HAKH, YCTAHABJIMBAThH
CBSI3U C JIPYTUMHU MOHATUSIMH);

OMpeNeNaTh LeNU JICATEeIbHOCTH, 3aJaBasl IMapaMeTpbl M KPUTEPHUH HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YIbTATHI AESTEILHOCTH C TIOCTABIICHHBIMHU IIEJISIMU;

UCIIOB30BaTh OMOJIOTUYECKHUE TOHATHUS ISl OOBICHEHUS (PAKTOB U SIBICHUU
KUBOU TIPUPOJIBI,

CTPOUTH JIOTUYECKHE pPAaCCyKIAeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMbBIX
SBIICHUSX, (DOPMYJIIPOBATH BHIBOJIBI M 3aKITFOUYCHMUS;

PUMEHSTh CXEMHO-MOJICJIbHbIC cpencTtea  JUIA npeICTaBICHUs
CYIIIECTBCHHBIX CBSI3¢M M OTHOIICHUH B M3y4aeMBIX OMOJIOTMUYECKHX OOBEKTax, a



TAaKXK€  TMPOTHUBOPEYMH  PaA3HOIO0  poOja,  BBIABJICHHBIX B Pa3INYHBIX
MH(OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThIBaTh IUIAaH pEmICHHUs] NMPOOJIEMBI ¢ YYETOM aHalId3a HUMEIOIIMXCS
MaTepUalIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LeJIIM, OLICHUBATh PUCKH MOCJICICTBUN AEATEILHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJHATE paboTy B YCIOBHAX  peajbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEaTHUBHOE MBIIIJICHUE TIPHU PEUICHUU KM3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCIIeI0BATEIbLCKHE IeCTBUA:

BJIa/ICTh HABbIKAMH YYEOHO-UCCIIEA0BATEILCKOM U IPOECKTHOM ESITEIbHOCTH,
HaBbBIKAMM  pas3peuieHusi npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATCIIbBHOMY ITOUCKY METOA0B PCHICHUSA npamuqecxnx 3aja4, HpI/IMeHeHHIO
'pa3np1qulx METOAOB ITO3HAHHUA,

UCIIOJIB30BaTh Pa3JIMYHbIC BHUJIbI JEATCILHOCTH I10 IOJYYCHHIO HOBOI'O
3HaHUS, €ro MHTEPIpPETaluu, IPeoOpPa30BAHUID U NPUMEHEHHUIO B Y4EOHBIX
CUTYaLMsIX, B TOM YUCJIC ITPU CO3JaHUM YICOHBIX U COLUAJIBHBIX IIPOCKTOB;

dbopMHpOBaTH HAYYHBIA THUII MBIILJICHUS, BIaJCTh HAYYHOH TEPMHUHOJIOIHCH,
KJIFOUEBBIMH IIOHATUSIMHU U METOLAMU;

CTaBUTh M (OopMynupoBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbLHOM
JESATETBHOCTH U )KU3HEHHBIX CUTYalUsX;

BBIABJIATE TNPUYHUHHO-CICACTBCHHEBIC CBs3U H aKTyaHI/I3I/IpOBaTb 3a1a4y,
BBIIBUT'aTb THUIIOTE3Y eé pelICHUA, HAXOAWUTb APTrYMCHTBI JIA JOKa3aTCJIbLCTBA
CBOMX YTBEPIKIACHUH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELICHUS,

aHAJIM3UPOBATh IIOJYYECHHBIE B XOJE€ pEUICHUS 3aJauyd  pe3yJibTaThl,
KPUTHYECKU OLEHUBATH MX JIOCTOBEPHOCTD, IIPOTHO3MPOBATh H3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OIIEHUBATH NMPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATEH 1IE€JICHANIPABICHHBIA IOUCK TIEPEHOCa CPEIACTB U CIOCOOOB
NEeNCTBUS B MPO(ECCHOHANBHYIO CPENY;

YMETh TNEPEHOCUTh 3HAHHUS B TO3HABATEIBbHYIO M TPAKTHYECKYH) 00JacTH
KHU3HCACATCIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJMETHBIX 001acTel;

BBIJIBUTaTh HOBbIE WJIEH, TpeJyUlaraTh OPUTHHANIBHBIC MOJAXO0JbI U PEUICHUs,
CTaBUTh NMPOOJIEMBI U 3a/1a4u, TOMYCKAIOUIUE aTbTEPHATHBHBIC PEUICHUS.

3) pabora ¢ undopmanueii:

OPUEHTHUPOBATHLCS B PA3JIMYHBIX HCTOYHHMKAX MH(OpMAIUK (TEKCTe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJISAPHON JuTeparype, OMOJOTMYECKUX CIOBApSAX M
CIIpaBOYHMKAX, KOMITBIOTEpHBIX 0a3ax JaHHBIX, B VIHTEepHETEe), aHaJIM3UPOBATh



MH()OPMAIUIO Pa3IMUHBIX BUJOB U (JOPM MPEACTABICHUS, KPUTUIECKU OLIEHUBATh
€€ JI0OCTOBEPHOCTh U HENIPOTUBOPEYUBOCTE;

(GopMyIHpoBaTh 3aMpoChl U NPUMEHATh Pa3INYHbIC METOMABI NMPHU MOUCKE U
orbope Ouonorunyeckoi MHGOPMAIUH, HEOOXOIUMOMN JUIsl BHIMOIHEHUS y4eOHBIX
3ajay;

npuoOperaTh ONBIT HCIHOIb30BaHUA HHYOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHii, COBEPILIEHCTBOBATh KYJILTYPY aKTUBHOTO UCIIOJIB30BAHUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIFHO ~ BBIOMpaTh  ONTUMAJbHYI0  (OpMYy  NIpPEICTABICHUS
Ouostornueckoit MHGopManK (CXeMbl, TpaQUKy, IUarpaMMsbl, TaOJIHIIbI, PUCYHKH
H JIpyroe);

UCIIOIb30BaTh HAy4YHBIH $A3BIK B KayecTBe cpejacTBa Ipu padore ¢
Ouonornyecko HHPOpMALMEN: MPUMEHATH XUMHUYECKHE, (U3UYeCKHue W
MaTeMaTUYECKHUEe 3HAKU W CUMBOJIBL, (opMyiibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpE/ICTBA
HAIJISIHOCTH;

BJaJIeTh ~ HABBIKAMM  pACIIO3HABaHUs W 3alUThl  MHGpOpMaLUH,
MH()OPMALIMOHHOM 6€3011aCHOCTH JIMYHOCTH.

Ogi1ajieHHe YHUBEPCAJbLHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBHAMMU:

1) o01enue:

OCYILECTBIISAITH KOMMYHUKALMK BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOTe WIM JUCKYCCHHU TO CYIIECTBY OOCYyk/1aeMOi Tembl (YMEHME 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCUTEJIBHO BBIIOJHEHHUS MPEIIaraeMoi
3a/1ay, YYUTHIBAaTh UHTEPECHl U COTJIACOBAHHOCTH IMO3ULMHM JPYIHX y4aCTHUKOB
JAJIora WK JUCKYCCUH);

pacrio3HaBaTh HeBepOallbHbIE CpeACTBAa OOUICHMS, I[IOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, IPEIIIOCHUIOK BO3HMKHOBCHHSI KOH(MIMKTHBIX CHUTYyalUH,
YMETh CMATYaTh KOH(QIUKTBI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CTIOCOOAMU OOILIEHUS U B3aUMOJICHCTBHS, TTOHUMATh
HaMEPEHHUs JIPYTUX JIIOJIeH, MPOSIBIIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECEIHUKY
U B KOppeKTHOH popme GpopMynrpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTHYHO M3JIaraThb CBOK) TOYKY 3pPEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPECTB.

2) coBMecTHasl J1eATeJIbHOCTh:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIECTBA KOMAaHJAHON U MHAUBUAYaIbHOM
paboThI MPH pelIeHur OUOIOruYecKoi MpobiieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHHS TPYTIOBBIX (GOPM B3aMMOJICHCTBUS TP pEIlIeHUH yueOHOH 3a/1a4H;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHHA ¢ y4y&€ToM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXK0T0 YJICHA KOJUICKTHBA;



NPUHUMATh [EJIM  COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPAWHUPOBATH ACUCTBUSA MO €€ IOCTHKEHMIO: COCTaBJIATH IUIAH IEHCTBHUI,
pacupenensaTh poiu ¢ YYETOM MHEHMM YYaCTHHUKOB, OOCYXOaTh pe3ynbTaThl
COBMECTHOH paboTHI;

OLICHUBATh KAueCTBO CBOEr0 BKJIAJa U KaXKJOTO y4acTHUKA KOMaHJIBI B
001U pe3ysIbTaT 1o pa3paboTaHHBIM KPUTECPUSM;

npeiaraTb HOBBIC TIPOCKTBHI, OLEHUBATH HUAEU C I[O3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIAITH TO3UTHBHOE CTPATErMYECKOE TIOBEACHHE B pPa3jIMYHBIX
CUTYaLUsAX, POSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

OBJajieHne YHUBEPCAAbHBIMH PeryJISTHBHBIMHU AeHCTBUSAMM:

1) camoopranu3zanus:

UCIIOB30BaTh OWOJOTUYECKUE 3HAHMS [UIS BBISIBIICHUSI TPOOJIEM U HX
pelIeHUsI B )KU3HEHHBIX U YYEOHBIX CUTYaLIUsIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHWUN 1IEJIEBBIC U CMbBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUSIX M IOCTYIIKaX I10 OTHOUICHUIO K YKHUBOW IIPUPOJIE,
CBOEMY 3/I0POBbIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH [103HABATEIIBHYIO JIEATCIIbHOCTD, BBISBIIATH
poOJIeMBbl, CTaBUTh U (POPMYIMpPOBATH COOCTBEHHBIC 3a/ladyl B 00pa30BaTEIILHOM
IEATEIbHOCTH M )KM3HECHHBIX CUTYalUsX;

CaMOCTOATEJIbHO COCTABJIATh IUIAH PEIICHUS TpodJieMbl € YUETOM
HUMEIOUIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTCHHUN;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEAIOUYTCHUN;

JenaTh OCO3HaHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pCILCHHUE;

OLICHUBATbH NIPHOOPETEHHBIN OIIBIT;

crocoGcTBOBaTh (POPMHUPOBAHUIO M NPOSIBICHUIO LIUPOKON HPYyAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TIOCTOSHHO TITOBBIIIATE CBOM 00pa3oBaTENIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTD,
OIIEHHBATh COOTBETCTBUE PE3YIHTATOB IETISM;

BlaJIeTh  HABbIKAMU  [O3HABATEIbHOW  peduiekcuu  Kak  OCO3HAHUA
COBEpIIAEMbIX JEHUCTBUI U MBICIUTENBHBIX TPOIIECCOB, HUX pe3ylbTaTOB U
OCHOBaHUM, MCIOJIBL30BaTh MPUEMBI pedIeKCUH IS OLUEHKHU CUTYyalluH, BbIOOpa
BEPHOI'O PELICHHUS;

yMETh OIICHUMBATh PUCKM M CBOEBPEMEHHO IPUHUMATH pPEIIEHUs MO0 UX
CHWXKCHUIO;



OpPUHUMATh MOTHUBBI W apTyMEHTHI JAPYTMX MpPH aHalu3e pe3yibTaToB
NEATEIIbHOCTH;

3) npuHsaATHE ce0s1 U APYTrUX:

NPUHUMATE ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

OPUHUMAThL MOTHBBI M apryMEHTHl JAPYrUX TMpHU aHalu3e pe3yJbTaToB
NeSATEIBLHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYrUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHUP € MO3UIMH JPYTrOro 4eoBeKa.

INPE/IMETHBIE PE3YJIBTATHI

[TpenmMeTHbie pe3yibTaThl OCBOCHUS COICpXKaHUS Y4eOHOro mnpeamera
«buonorus» Ha yriyONEHHOM ypOBHE OpPHMEHTHPOBAHBI Ha OOeECIeYeHue
npodpunsHoro  oOyueHus  oOydarommxcs  Ouwonmorun. OHM — BKIIIOYAIOT:
crienuduyeckue 1y OM0JIOTUU HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHMIO, UHTEPIIPETAllUN U MPEoOpa30BaHUIO 3HAHMM, BHUJIbI JEATEIBHOCTH 110
MOJIYYCHHIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B Pa3jIMYHbIX YYeOHbIX, a TaKkKe B
peabHbIX XU3HEHHBIX cuTyanusax. [IpeiMeTHbie pe3ynbTaThl MPEACTABICHBI 110
rojilaM U3y4cHHUsI.

[TpeameTHBIC pe3yibTaThl OCBOCHUS yueOHOro npeamera «buosnorus» B 10
Kjiacce JI0JDKHBI OTPa)KaTh:

c()OPMUPOBAHHOCTh 3HAHMW O MeCTe€ W poju OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B
MIO3HAaHUM  3aKOHOB IPUPOABI U  pEUIEHUU TpodJeM  palMOHAJIBHOTO
HPUPOAOIIOIL30BAHUS, O BKJIA/I€ POCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
ouosoruu;

BJIQJICHUE CHCTEMOW OHOJIOTMYECKMX 3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralOMIe OUOJIOTHYECKUE TEPMHHBI U TOHATUA (JKU3Hb, KIJIETKa,
OpraHu3M, MeTaboau3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOHU3BECHHUE,
HaCJEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMONOTMYECKUE TEOPHUU
(xnerounas teopus T. [lIBanna, M. llIneinena, P. Bupxosa, XxpomocoMHast Teopust
HaciencTtBeHHoctn T. Moprana), yuenuss (H. WM. BaBunoBa — o 1meHTtpax
MHOT000pa3usi M TNPOUCXOXKJEHHUS  KYJbTYPHBIX  PAcCTCHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TEPBOTO MOKOJEHUS, PACIIENIEHUs, YUCTOThI TaMeT,
He3aBUCMMOro HacneaoBanus [. Mengensda, TrOMOJIOTHYECKHX pATOB B
HACIIe/ICTBEHHOM U3MEHYUBOCTU H. . Basusnosa), TPUHIUIIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMU HAYYHOIO TO3HAHUs, HMCIOJI3YEMbIX B
OMOJOTMYECKUX HCCIICIOBAHUAX SKUBBIX OOBEKTOB (OINUCaHUE, H3MEpeHue,
Ha0JTI0/IeHUE, SKCIIEPUMEHT);



YMEHHE BBIACTATH CYNICCTBEHHBIC MPU3HAKU: BUPYCOB, KIECTOK MPOKAPUOT U
IYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCIIE
Oakrtepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YETIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB PACTEHHM, IKUBOTHBIX, YEJIIOBEKAa, TPOIECCOB >KU3HEAEATEILHOCTH,
MPOTEKAIOUX B OPraHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTHYECKUX
IPOLECCOB: OOMEHa BelIECTB (METaboIM3M), NpEeBpallieHUs] YHEPIun, OposKeHus,
aBTOTPOGHOro U reTepoTpoHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mei03a, raMeToreHesa, SMOpHOreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHA,
pa3MHOXKCHHUSA,  HMHAWBUAYAJBHOTO  pPa3BUTHUS  opraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBUS F€HOB, I'€TEPO3KCa, UCKYCCTBEHHOI0 0TOOpPA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBS3M MEXKIY OpPraHOMJAaMM KJIETKM U HX
GYHKUMSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M WX (YHKUMUSIMH, MEXIY
OpraHaMyd W CHUCTEMaMU OpPraHOB Yy pACTEHUU, KUBOTHBIX M YEIOBEKA M HUX
GYyHKUUSIMH, MEKIYy CHCTEMaMH OpPTraHOB M WX (PYHKIUSAMU, MEXKIY dTAMaMH
oOMeHa BEILIECTB, ATallaMU KJICTOUHOTO IUKJIA ¥ KU3HECHHbBIX I[UKJIOB OPraHU3MOB,
JTanamMu >MOPUOHAILHOIO PA3BUTHS, FEHOTHIIOM U (EHOTUIIOM, (DEHOTHUIIOM U
dbaxTopamu cpejibl 00OUTaHuUS;

YMCHHUE BBISBIIATh OTIIMYUTEIBHBIC NPU3HAKU JKHUBBIX CHCTEM, B TOM YHCIIC
pacTeHUM, ;KUBOTHBIX U YEIIOBCKA;

YMEHHME HCII0JIb30BaTh COOTBETCTBYIOIIUE AapryMEHTBI, OHMOJOTMYECKYIO
TEPMHUHOJIOTUIO U CHMBOJIMKY JJIsl JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIIT;

yMEHHE peniath OUOIOTUYECKUE 3a]a4U, BBISBISATH NPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY UCCIICAYEMBIMU OMOJIOTMYECKUMU TIPOLIECCAMH U SIBIICHUSMHU, J1€]1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJIHATh J1a0OpaTOpHBIE W IpaKTUYecKue paboThl, COOII0AATH
IpaBuiIa Ipu paboTe ¢ y4COHBIM U JTAOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bl, TMPOBEPATH HX OSKCIEPUMEHTAIBLHBIMU
cpencTBamu, (opMynupys Ie/lb HCCIEOBaHUS, aHAJIU3UPOBATh IOJYYEHHBIE
pe3yNbTaThl U JIeNIaTh BHIBOMBL;

YMEHHE y4yacTBOBATh B y4eOHO-MCCIEI0BaTeIbCKOW paboTe mo Ouosoruw,
OKOJIOTHH ¥ MEIUIIMHE, TTPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPEJACTABIATH  TONYYEHHBIE  pPE3yJbTaThl HAa  YYEHHYECKUX
KOH(epeHIusX;

YMEHHE OIEHUBATh OJTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCICIOBAHUN B
obmactu  OMONOrMM W MEIMUMHBI  (KJIOHUPOBAaHUE,  MCKYCCTBEHHOE
OTUIOAOTBOPEHUE, HAMpPaBJICHHOEC W3MEHEHHE I'eHOMa M CO3/IaHMe TPaHCTeHHBIX
OpraHu3MoOB);



YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccroHaIbHON
NEATEIBHOCTH B 00J1acTH OMOJIOTMM, MEAWIMHBI, OMOTEXHOJIOTUHU, BETCPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHILEBOM MPOMBIIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
UHTEpeC, HallPaBJICHHbIN Ha 0CO3HAHHBIH BBIOOpP COOTBETCTBYIOIEH Npodeccuu u
OpoJODKeHHEe OMOIOrMYecKkoro o0pa3oBaHHs B OpraHU3alUAX  CPEJHEro
npoeCCUOHANBHOTO U BBICIIEr0 00pa30BaHMs.

[IpeametHsie pe3ynbraThl OcBoeHUs ydeOHoro npeamera «buosorus» B 11
Knacce TOJDKHBI OTpaXaTh:

cOPMHPOBAHHOCTH 3HAHUH O MECTE M pPOJIM OHOJIIOTUM B CHCTEME
CCTECTBCHHBIX HayK, B ()OPMUPOBAHMHM COBPEMCHHON €CTECTBEHHO-HAYYHOM
KapTUHbl MHpa, B IIO3HAHMHM 3aKOHOB IIPUPOABI M PEIICHHH SKOJIOTHYECKUX
npodjieM 4YesloBeYeCTBa, a TaKKe B PEIICHMH BOIPOCOB PALMOHAIBHOTO
IPUPOIOIIOIL30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOIO OTHOILEHHUS K MPUPOJE,
00111eCTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBbIX yu€HBIX-OMOJIOrOB B
pa3BuTHE OUOJIOTUH;

YMCHUE BIIAJICTh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIHOYACT
ornpezesieHuss M IOHUMAaHME CYLUIHOCTH OCHOBOIOJAralomux OHOJOrn4ecKux
TEPMUHOB W MOHATHHA (BHJI, 3KocucTeMa, Ouocdepa), OMOIOIMYECKUE TEOPHUH
(3BosmronmonHas teopus Y. JlapBuHa, CHHTETHYECKAsI TCOPUS IBOJIIOLIMU), YICHHS
(A. H. CeBepuoBa — 0 nyTsx U HanpasieHMsX 3Boitouuu, B.M. Beprajackoro — o
ouocdepe), 3akoHbl (reHeTueckoro paBHoBecusi Jx. Xapam u B. BaiinOepra,
3apoasimieBoro cxoactea K. M. bopa), npaBwia (munumyma lO. JluGuxa,
IKOJOTUYECKON NUpaMuibsl 3HEprum), runotessl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHE  BJAJCTh  OCHOBHBIMU  METOJIaMU  HAYYHOIO  TIO3HAHUS,
UCIIOJIb3YEMBIMU B OMOJIOTNYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U YKOCUCTEM
(onmcaHue, M3MEpeHUE, HAOIIOJCHHUE, SKCIIEPUMEHT), CIOCOo0aMH BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIJIEIATh CYUIECTBEHHBIC IIPHU3HAKU: BHJIOB, OHOIEOIIEHO30B,
9KOCUCTEM M Ouocdepsl, CTAOMIM3UPYIONIETO, JABMXYIIETO M Pa3pbIBAOLIETO
€CTECTBEHHOTO otbopa, aJTONaTPUYECKOTO " CHUMITaTPUYECKOTO
BUJ1000pa30BaHus, BIUSHUS JBIKYIIUX CHJ BOJIOLUN Ha TeHO(OH I MOy,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHus, YepeAOBaHUsI HANPaBICHUN
9BOJIIOLMH, KPYTOBOPOTA BEUIECTB U TIOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aHUMOCBS3M MEXK1Yy IPOLECCaMH DBOIIONUH,
JBUKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX JKOCUCTEM M
IPUCTIOCOOTCHUSMHU K HUM OPraHU3MOB;

YMEHHE  BBIABJIATH  OTJIIMYMTENIbHBIC  TPU3HAKU  KHUBBIX  CHUCTEM,
IPHUCIIOCOOICHHOCTh BHJIOB K cpejie oOMTaHus, aOMOTHYECKUX M OMOTHUYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3¢H OpPraHM3MOB B  COOOIIECTBAax,
AHTPOIIOTEHHBIX U3MEHEHHUH B HIKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIB30BaTh COOTBETCTBYIOINE AapryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JUIS JIOKa3aTeNIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U Cpebl OOUTaHUSI, €JUHCTBA
YeJIOBEYCCKUX pac, HEOOXOAMMOCTH COXpPaHEHHUS MHOrooOpasusi BUIOB U
HKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMS IPUPO/IBI U YEIOBEYECTBA;

YMEHUE pelaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUNHHO-CIICICTBCHHBIC
CBSI3M MEX/y UCCIICAYEMBIMU OMOJIOTHYECKUMU NPOLIECCaMU U SIBJICHUAMH, JIeTaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH I10JIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITMIOJHATh JabOpaTOpHbIE M IpaKTUYECKHe padoThl, COOIIO/IAaTh
npaBuiia npu padoTe ¢ y4eOHBIM M J1TA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUraTh THUIIOTE3bl, TMPOBEPATH HMX OKCIEPUMEHTAIBLHBIMU
cpenctBaMu, GOpMyNIHUpys Lelb HCCIEIOBAaHUS, AHAJIU3UPOBATH TIOTyYCHHBIC
pe3y/bTaThl U JIeIaTh BIBObI;

YMEHHUE Y4YacTBOBATh B y4eOHO-MCCIIEIOBATEILCKOW pabore 1o Ouosoruu,
9KOJIOTUM M MEIMIIMHE, POBOAMMOI Ha 0a3e IIKOJIbHBIX HAay4HBIX OOIIECTB, U
nyOoJIMYHO  NPEACTaBISATh  IOJIyYCHHBIC  PE3yJbTaThl Ha  YYCHMYECKHUX
KoH(DepeHuusx;

YMEHHE OLIEHUBATH TUIIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HHU, YEIIOBEKA
U YEJIOBEUECKUX pac, O NMPUYMHAX, MOCIEACTBUSAX U CNOCO0axX NMpeaoTBpalleHus
ri100anbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccrnoHanbHOM
AESITeNIbHOCTH B 00J1acTH OMOJIOTHH, SKOJIOTHH, PUPOAOIIOIE30BAHNS, MEUIIIHEI,
OMOTEXHOJIOI'MH, IICUXOJIOTMH, BETCPUHAPUH, CEIBCKOIO XO3SIMCTBA, NUIIEBON
IPOMBIIIICHHOCTH, YIJIyOJIiTh IIO3HABATE/IbHBI HMHTEPEC, HalPaBICHHbIN Ha
OCO3HaHHBI  BBIOOD  COOTBETCTBYIOLICH  HpodeccMH U IPOIOJDKCHUE
Ouosiornyeckoro oOpa3oBaHusl B OpPraHU3aIMAX CPEIHEro MpoQecCuoHaIbHOro U
BBICIIIETO 00pa30BaHUSI.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne n/m

wn B W N -

10

11

12
13
14
15
16
17

HaunmenoBaHue pa3jieioB U TeM
NPOrpaMMsl

Buonorus kak Hayka

JXKussle cucteMbl M UX U3y4YEHUE
buonorus knerku

XuMu4ecKasi opraHu3aius KIeTKu
Crpoenue u GyHKIUU KICTKU

OOMeH BElIECTB U MPEBpAIliCHUE YHEPTUH B
KIIETKE

Hacnencreennas uadopmanus u
peanu3anus e€ B KJIETKe

JKu3HEHHBIN LUK KIETKU
Crpoenue u GyHKIMH OpraHU3MOB
PazMHOXeHHE U pa3BUTHE OPraHU3MOB

['eneruka — HayKad O HaCJICACTBCHHOCTH U
HU3MECHYHUBOCTH OPTraHU3MOB

3aKOHOMEPHOCTH HACIEICTBEHHOCTH
3aKOHOMCPHOCTH U3MCHUUBOCTH
I'eneruka yenopeka

Cenexuusi OpraHu3smMoB

BuotexHoI0rus 1 CHHTETHYECKAsT OMOIOTus

PezepBHOC Bpemst

KonnuyecTBO 4acos

Bcero

10

—_ kB WO

KonrposbHbie
padoTsl

1
0
0
1
2

0.25

0.25

0.5

IMpakTuyeckue
padoTsl

0.5

0.5
1.3

1.5

0.5

0.5

DJIEKTPOHHBIE
(mudposbie)
oOpa3oBaTeibHbIE
pecypchI
http://bio.1september.ru/

http://bio.1september.ru/

http://bio.lseptember.ru/

www..bril2002.narod.ru -

www..bril2002.narod.ru -

http://www_.bril2002.narod.ru/

http://www..bril2002.narod.ru/

http://www..bril2002.narod.ru/

http://www.nrc.edu.ru/

www.bio.1september.ru

www.bio.lseptember.ru

www.biodan.narod.ru

www.biodan.narod.ru

www.biodan.narod.ru

www.bio.lseptember.ru

http://www.nrc.edu.ru/

http://bio. I september.ru/




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

10

13



11 KJIACC

Ne i/l

9

10
11
12

HanmeHoBaHMe pa3ieioB U TeM
NPOrpaMmbi

3apO)KlIeHHC H pa3sBUTHE 5BOJTHOIIHMOHHBIX
HpeIICTaBJIeHHf/II B OHOJIOTHH

MHUKPOIBOIIONHS U €€ Pe3yJIbTaThI
MaxkposBonionus u e€ pe3ylbTaTbl

[IpoucxoxkieHHE U pa3BUTHE KU3HU Ha
3emiie

ITpoucxoxaeHne 4enoBeKa — aHTPOIIOTeHE3
DKOJIOTHs — HayKa O B3aUMOOTHOLIEHHUSX
OpraHu3MOB M HQIOPTaHU3MEHHBIX CUCTEM
C OKpysKaroleu cpeaon

Opranu3Msl 1 cpesia 0OuTaHUS

DKOJOrus BUAOB U TOMYJISIIHIA

DKOJIOTHS COODIIECTB. DKOJIOTHUECKHE
CUCTEMBI

buocdepa — rnodanpHas sxocucTema
YesioBek U OKpy:Karolas cpeja

PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

KoaunyecTBo yacos

Bcero

14

15

10

12

102

KonrpoubHsie
padoThI

IlpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEKTPOHHBIE

(uudposbie)
oGpa3oBaTejibHbIEC

pecypesl

charles-darwin.narod.ru -

http://www_.bril2002.narod.ru/
http://www..bril2002.narod.ru/

charles-darwin.narod.ru -

http://www..bril2002.narod.ru/

www.nrc.edu.ru

http://www.nrc.edu.ru/

http://www.nrc.edu.ru/

www.bio.lseptember.ru

www.bio.1september.ru

www.bio.lseptember.ru

http://www..bril2002.narod.ru/




INIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne
W Tema ypoxka

Buosorust kak KOMILUIEKCHAs
HayKa ¥ KaK 4aCTh COBPEMEHHOTO
obmecTBa. BxoaHas KOHTpoabHAS
pabora.

JKuBBIE CHCTEMBI U UX CBOMCTBA

YpOBHeBaﬂ OpraHus3alua JKUBbIX
CUCTEM

”CTOpHH OTKPBITHUA U U3YUCHUA
knetku. Knerounas TCOpHUs

MeTobl MOJNIEKYIAPHON U
KJIETOYHOM OMOJOTHH.
ITpakTuyeckas padora «M3ydenue
METO/I0B KJIETOYHOU OHonoruu
(xpomatorpadus, anexrpodopes,
nuddepennranbHoe
uentpudyruposaunue, I[TLP)»
XUMHUYECKHUI COCTaB KICTKH

MunepasibHbIe BEIECTBA KICTKH,
uX Ouonoruyeckas poib
Opranuyeckue BelecTBa KI1eTku
— 0enku. Jlaboparopuas pabora
«ObnapyxeHue 6e1KoB ¢

KoauyecTBO 4acos

Kontpoububie IIpaxkrnueckue

padoThI padoThI
1 0
0 | 0
0 0
0 0
0 0.5
0 0
0 0
0 0.5

JJlIeKTpoHHbIe HH(pPOoBbIE
o0pa3oBaTelibHbIe Pecypchl

https://rosuchebnik.ru/metodicheskaj
https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiya/

https://content.edsoo.ru/lab/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://content.edsoo.ru/lab/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://content.edsoo.ru/lab/




10

11

12

13

14

15

16

17

18
19

HOMOIIBIO Ka4eCTBEHHBIX
peakuuii»

CaoiicTBa, Knaccuukaus u
(GyHKIMK OeTKOoB

OpraﬂnquKHe BCUICCTBA KJICTKH
— YIJI€BO bl

Oprauuqecxne BCIICCTBA KJICTKHU
— JIUTTH/IbI

Hyxnennoseie kucnotsl. JJHK 1
PHK. JlaGoparopnas pabora
«MccneoBaHue HyKIEHHOBBIX
KHCJIOT, BEIIETICHHBIX H3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY»
Crpoenue n pynkuuu ATO.
Hpyrue nyxneozunrpudocdars
(HT®)

Cexsenmnposanue JJHK. Metoss
TeHOMHUKH, TPAHCKPUTITOMUKH,
TIPOTEOMHKHU

Meroap! CTPYKTYpHOU OHONTOTHN
Tune! kinerok. [Ipokapuoruyeckas
KJICTKA

CTpocHuE 2yKapruOTHUYCCKOI
kietku. [IpakTudeckas pabora
«M3yueHue CBOMCTB KJIETOYHOM
MeMOpaHbI»

[ToBepxHOCTHBIH annapar KJIeTKU

OnHOMEMOpaHHBIC OPraHOUIBI

0.5

0.5

0.5

0.5

0.5

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://content.edsoo.ru/lab/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.cdu.ru/

https://content.edsoo.ru/lab/

http://school-collection.edu.ru/

https://content.edsoo.ru/lab/




20

21

22

23

24

25

kietku. IlpakTnueckas pabora
«M3yuenue nBUKCHUS
LUTOIUIa3Mbl B PACTHTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOHIBI
KJIETKU: METOXOHJIPUH, TUTaCTUIBI.
JlaboparopHast pabota
«MccnenoBanue 1iasMoimsa u
JeTIIa3MOJIN3a B PACTHTEIbHBIX
KJIETKaX»

HememOpanusie opranouis
KIIETKH

Crpoenue u GyHKIMU Aapa

CpaBHUTEIbHAS XapaKTEPUCTHKA
KJIeTOK dyKapuot. Jlaboparopnas
pabora «M3ydeHue cTpoeHus

KJIETOK Pa3JIUYHbIX OPTaHHU3MOBY

ACCUMUIIAIINAS ¥ TUCCHUMUITSIINAS
— JIBE€ CTOPOHBI MeTabomu3Ma.
Tunsr oOMeHa BEIIECTB.
Jlaboparopuas pabota «/3ydyenue
KaTaJIMTHYECKON aKTUBHOCTH
bepMeHTOB (Ha IpUMEpe aMHJIA3bI
VI KaTalla3bl)»

depMeHTaTUBHBIN XapakTep
peakuuit KJIeTOYHOIro
merabonusma. JlaboparopHas
pabora «3ydyenue
(epMEHTATUBHOTO PACHICTIIICHUS

0.5

0.5

0.5

0.5

0.5

https://content.edsoo.ru/lab/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.cdu.ru/

https://content.edsoo.ru/lab/




26

27

28

29

30

31

32

33

34

35

36

37

HEepPOKCHIa BOAOPOa B
PAacTUTENBHBIX U )KUBOTHBIX
KJIETKaxX»

benku-akTuBaTOpHl U OCIKH-
WHTHOUTOPBI

ABTOTpO(HBIH THII OOMEHa
BELIECTB

doTocuHTE3

XeMmocuHTe3. JlaboparopHas

pabota «CpaBHEHHE TIPOIIECCOB
(hOoTOCHHTE3a U XEMOCHHTE3a»

AHa’poOHBIE OpraHu3Mbl. Bujis
oposkenus. Jlaboparopnas padoTa
«CpaBHEHHE IPOLIECCOB
OpOKEHUS U JBIXAHUS»

AdpoOHBIC OPraHU3MBI. DTarbl
9HEPreTHYECKOro ooMeHa

OHeprus MeMOpaHHOTO IpaJueHTa
npotoHoB. CunTe3 AT®: paboTa
npotoHHoi AT®-cunTa3bl

Peakuuu MaTpuuHOrO CHHTE3A

TpaHckpunums — MaTpUYHBIN
cunare3 PHK

Tpaucnsuus U e€ rarnbi
Koauposanue amunokucnor. Posup
pubocom B OuocunTese Oeika
Opranusanus reaoma y
MPOKAPHOT U DYKAPHOT

0.5

0.5

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://content.edsoo.ru/lab/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/




38

39

40

41

42
43

4

45

46

47

48

49

50

MounekynspHble MEXaHU3MbI
9KCIIPECCUH TEHOB Y DYKapHOT

Bupychl — BHEKJIETOYHBIC
(OpMBI JKU3HHU U 0ONUraTHBIC
napa3uthl. [IpakTrueckas pabora
«Co3anue MOJETH BUPYCa»

BupycHbie 3a00ieBaHuA
YEJI0BEKA, )KUBOTHBIX, PACTEHUH
Hanortexuonoruu B Ouo10TuM U
MEIULINHE

JKW3HEHHBIH IIMKIT KIIETKU
Marpuunsiii cuares JJHK
Xpomocowmsl. Jlaboparopuas
pabora «/3yuenue xpomocoM Ha
TOTOBBIX MUKPOTIpENapaTax»»
Jlenenne KIeTKU — MUTO3

Tuner knetok. Kapuokunes u
nurokunes. Jlaboparopuas padota
«Habnonenue MuTO3a B KJIeTKax
KOHYMKA KOperika jJyka (Ha
TOTOBBIX MUKpOIIpenaparax)»
Perynauus ;)kM3HCHHOTO IIUKJIA
KJICTOK

Opranusm Kak eIMHOe 11e0e
Txkanu pacrenuii. JJaboparopuas
pabora «3yuenue TkaHeH
pacTeHui»

TkaHu KUBOTHBIX U YCJIOBCKA.

0.5 0
0 0.5

025 0
0 0
O 4

05 0
0 0.5
0 0
0 0.5
0 0
0 0
0 0.5
0 0.5

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
bject program ids=31937278,31937 341
aliases=laboratory

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
bject program i1ds=31937278,31937 341
aliases=laboratory

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
bject program ids=31937278,31937 341
aliases=laboratory

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiva/

https://uchebnik.mos.ru/catalogue?su




51

52
53
54

55

56

57

58

59

60
61
62

63

64

JlaGoparopuas pabora «3y4enue
TKaHEH JKMBOTHBIX)»

Oprasbl. CucTeMbl OpraHoB.
JlaGoparopHas pabota «3yuenue
OPraHOB LIBETKOBOTO PACTEHU»

Omnopa Tesia OpraHu3MoB
J{BuxKenue opranuzMoB
[Iutanue opraHu3mMoB

IIuTanme MO3BOHOYHBIX
JKUBOTHBIX. HI/IHICBapI/ITeJIBHaﬂ
CHUCTEMA YCJIOBEKa

JbIxanue opraHuzMoB

ﬂb]xaHHC MMO3BOHOYHBIX
JKUBOTHBIX U YCIIOBCKA

TpascTopT BemecTB y
OpraHU3MOB

KpOBCHOCHaﬂ CUCTEMaA
TTO3BOHOYHBIX JKMBOTHBIX U
YCJIOBCKa

Beizienenue y opraHu3smMoB
3ammTa y Opranu3MoB
NmmynHas cucrema 4yeioBeka

PazapaxumocTs 1 peryisiuus y
OpraHu3MoB

I'ymopanbHast peryisuus u
9HJIOKPHHHAs CUCTEMA KHUBOTHBIX
U YesIoBeKa

0.5

0.5

0.5

https://uchebnik.mos.ru/catalogue?su

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/




65

66
67

68

69

70

yal

72

73

74

DopMbl pa3MHOKEHUS
OpraHu3MOB

[TonoBoe pazMHOKEHHE
Meiios

[Mamerorenes. ObpaszoBanue u
pa3BUTHE IOJIOBBIX KJIETOK.
JlaGopatopHas pabora «3yuenue
CTPOEHUSA TOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOMpenapaTax»»

I/IHIU/IBHJIyaJlBHOB pa3BUTHUE
OpraHu3MOB — OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEeH u3
3apOJIbIIIEBIX JIUCTKOB

Poct u pa3BuTHE JKUBOTHBIX.
JlaboparopHuas paborta
«BBIsSBIIEHNE IPU3HAKOB CXOJICTBA
3apo/IbIIIEH MTO3BOHOYHBIX
KUBOTHBIX»

PasMHOXeHHE B Pa3sBUTUC

pactenuii. Jlaboparopnas pabora
«CTpoeHue OpraHos

Pa3MHOKEHUS BBICIIMX PAaCTCHUI»

HcTopust cTaHOBICHUS U pa3BUTHS
ICHCTHKM KaK HayKH

OCHOBHBIC TIOHATHS ¥ CHMBOJIBI
rereruku. JlaboparopHas padora
«JIpo3oduia kak 00BEKT
TEHETHYCCKUX UCCIICIOBAHMIA»

—

0.25

0.5

0.5

0.5

0.5

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
bject program ids=31937278,31937 341
aliases=laboratory

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
bject program ids=31937278,31937 341
aliases=laboratory

https://uchebnik.mos.ru/catalogue?su
bject program ids=31937278,31937 341
aliases=laboratory

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su
bject program ids=31937278,31937 341
aliases=laboratory




75

76

77

78

79

80

81

82
83

84

85

86

3aKOHOMEPHOCTHU HACJIEI0BAHUS
npu3HakoB. MoHorubpugHoe
ckpemuBanue. [IpakTuueckas
pabota "H3ydenue pesyabTaToB
MOHOTHOPHAHOTO CKPEILUBAHUA Y
apo3zodunsr”

[Turonornyeckue OCHOBBI
MOHOTHOPUIHOIO CKPEIIUBAHUS
Ananmsupyloniee CKpeuuBaHue.
Henonunoe nomunuposanue
JurnbpusHoe ckpenuBaHue.
Ilpaktudeckas pabdora «M3yuenue
pe3yabTaTOB TUTHOPUIHOTO
CKpeIMBaHU Y IPO30PHIBD»
[{utonornyeckue OCHOBBI
JUrHOpPHIHOTO CKpeIUBaHUs
CueruieHHOE Hace10BaHUE
TIPU3HAKOB

XpOMOCOMHas TCOPHS
HaCJIeICTBEHHOCTH

['eneruka nona

['enorun kak nenocTHas cUCTEMA
['eHeTHMYCCKUI KOHTPOJIb
pa3BUTHUsl PaCTCHUIL, )KUBOTHBIX U
4eJioBeKa

H3menuyuBocTh npusHakos. Bujibt
U3MEHYUBOCTH

Moaunpukannonnas

0.5

0.5

0.5

0.5

0.5

0.5

0.5

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue?su

bject program i1ds=31937278,31937 341

aliases=laboratory

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/




87

88

89

90

91

92

93

HU3MCHYHUBOCTDH

BapuanmonHslii psaa u
BapUallMOHHAs KPUBas.
JlaGoparopHas paborta
«Mccnenosanue
3aKOHOMEpPHOCTEN

MO PUKALMOHHON
nsMenuuBocTH. [loctpoenue
BapUAI[HOHHOTO Psjia U
BApUALIMOHHON KPUBOII»

IenoTunuyeckas N3MEHYUBOCTb.
KoMOuHaTHBHAS W3MEHYHUBOCTh

MyTranoHHas H3MEHYUBOCTD.
ITpakTuyeckas pabora «MyTanuu
y apo30(uiasl (Ha TOTOBBIX
MUKpOIIpenaparax )

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DNUreHeTuKa u
IMUTEHOMUKA

I'eHeTHKa YeIoBEKa.
ITpakTuyeckas padora
«CocTraBiieHHE ¥ aHAJIN3
POJIOCIIOBHOM

MeToabl MEAULMHCKON T€HETHKHU

3HavcHue MCI[PIHPIHCKOﬁ ICHCTUKH

B Hpe}IOTBpaI_L[CHPIPI U JICHCHUHU
reHeTu4eCcKuX 3abonesannii
YyeJIOBCKA
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OCHOBHBIE HOHSATHS CEJISKLIUU.
JlaGopatopnas pabora «13yuenue
COPTOB KYJIbTYPHBIX PACTCHUH U
MOPOJ JOMALTHUX KHUBOTHBIX)

MeToap! ceneKnOHHON paboTHI.
JlaboparopHas pabora «M3yuenue
METOJIOB CEJICKIIMU PACTEHUI»

JlocTiKeHUSI CEeKIIMU PaCTeHUM
1 skuBOTHBIX. [IpakTHyeckas
pabora «lIpuBuBKa pacTeHuii»

CoxpaHenue, U3yuyeHHe U
WCIOJIb30BAHNUE TEHETUIECKUX
pecypcos

buorexHonorus kak Hayka u
OTpacib NPOU3BOJICTBA.
[IpakTuueckas pabora «3yuenue
00BEKTOB OMOTEXHOIOTUN»

OcHOBHBIC HaMpaBACHUS
CHHTETHYECKOI OMoIOrun
XpOMOCOMHas U TeHHas
HUHXEHepus

Meauuunckue OMOTEXHOIOTUH.
Wrorosas koHTposibHas paboTaio
Pesepeublii ypok. [ToBropenue,

006001cHIE, CHCTEMAaTH3AIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

10
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11 KJIACC

Ne ni/m

10

11

12

Tema ypoka

OpomtonmonHas Teopus Y. Jlapsuna
JIBYOKYIIME CUITBI BOJIFOLIMH BUAOB 110 Y.
Hapsuny

boprba 3a cymecTBoBaHNE, €CTECTBCHHBIH U
MCKYCCTBEHHBIN 0TOOP

DopMUPOBAHUE CHHTETUYECKON TEOpUn
5BOJIOLMHU

DTallbl BOJIFOLUMOHHOIO IIpoIlecca:
MUKPO3BOIIOLUSA U MAKPOIBOJIIOLIUS
[Tonmynaums — sneMeHTapHas eMHUIA
IBOJIIOLIMHU

3aKOH reHeTHYECKOTO paBHOBecus JIK.
Xapnu, B. Baitn6epra. JlaboparopHas
pabota «BbIsSBICHNE U3MEHYHUBOCTH Y
ocodell 0IHOro BHAa»

DneMeHTapHble (PaKTOPbI IBOIIOLUU

D¢ dekr ocHoparens. DpdekT OyTbUIOUHOTO
TOpJIBILIKA

Murpauuu. U3000MM MOMYIISUHA:
reorpaduueckas, Guosoruyeckas
EcrectBenHbIi 0T00p — Hanpapisoun
¢dakTop HBOIOLNU

[TonoBoit oT60p

KoaunuecTBo yacos

Bcero

KoHTpobHBIE
padoThI

0.5

IIpakTH4eckue

padoThI

0

0

0.5

DJIeKTPOHHBIE
undposbie
odpa3oBaTebHbIE

pecypcesbi
https://bio.lsept.ru/urok/

https://bio.1sept.ru/urok/
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ITpucnoco61eHHOCTH OPraHu3MOB Kak
pe3yabTaT MUKpOdBOIOIMHK. JJaboparopHas
pabora «M3ydenue apoMopho30B u
UAMOAJANTALUN Y PACTEHUH U JKUBOTHBIX»

[Tpumeps! npucnocobIeHUi y OPraHU3MOB:
Mopdoornueckue, Gu3noNOrHIecKue,
OHOXUMUYECKHUE, IIOBEICHYECKHE.
Jlaboparopuas pabdora «IIpucnocobienus
OpPraHU3MOB M UX OTHOCHTEJILHAS
11e71eC000Pa3HOCTh )

Buji, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEeHHE BUJIOB
110 MOP(OJIOTHUECKOMY KPUTEPHIO»

CrpykTypa BHa

BunoobpaszoBanue kak pe3yabTar
MHUKPOIBOJIOIHH

Cas3b MHUKPO3BOJIONHUH U SIMUACMHUOJIOTUH

Maxkposomonus. [TaneonTonorngeckue
METO/Ibl H3YUEHHS IBOTIOIINU
buoreorpaduyeckue METOIbI H3y4eHUs
IBOIIOLIH

OMOPHOIOTHYECKUE U CPAaBHUTEIBHO-
MOP(HOTOTHYECKUE METOIbI H3YICHHUS
IBOJIOLUH

MoutekyasipHO-reHeTHYeCKue,
OMOXUMHMYECKUE U MATEMATUYECKHE METOIbI
U3YYCHHUS IBOJIOIHH

O6uiye 3aKOHOMEPHOCTH IBOJIOLIMH

0.5

0.5

0.5

0.5

https://content.edsoo.ru/lab/
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29

30
31

32

33

34

35

36

AnanrtuBHas paauauus. HepaBHoMepHOCTh
TEMITOB DBOTIOLINHU

HayuHble THIIOTE3BI MPOUCXO0XKACHUS KU3HH
Ha 3emuie

Jlonayuuble IpeacTaBIeHUsl O 3apOKICHUN
KUZHU

OcHoBHBIE YTaIbl HEOPraHUYECKOH
9BOJIFOLIMN

I'unoTe3sl 3apokIeHUSA KU3HH

Wcropus 3eMiau 1 METOJIbI €€ U3YYEeHUS.
JlaGoparopuas padora «/3ydenue u
OIMCAHUE UCKOIAaeMbIX OCTaTKOB JIDEBHUX
OpraHU3MOBY

HavanbHbie dTaribl OpI’aHI/I'—I€CKOﬁ 3BOJIIOIIHH

DBOIONNA SYKApPUOT

OCHOBHBIE HTaITbl YBOJIOIMH PACTUTEIBHOTO
mupa. [IpakTuueckas padora «3ydenue
0COOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HbBIX
OT/IENIOBY

OCHOBHBIE HTAIbI HBOTIOLUU KUBOTHOTO
MHupa
Dposonus KUBOTHBIX. [IpakTHyeckas

pabora «M3ydenue 0coOOCHHOCTEH CTPOCHUS
MO3BOHOYHBIX KUBOTHBIX)

PaszBuTHe xu3Hu Ha 3emiie 110 3pam U
nepuoiaM

MaccoBbic BBIMUpaHUSI — SKOJOTHYCCKUC
KPHU3HCHI TIPOIIIOT0
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http://bio.lseptember.ru/

http://bio.1september.ru/
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50

51

CoBpeMeHHbIN DKOJIIOTHYECKUIN KPU3UC, €r0
0COOEHHOCTH

COBpeMeHHaﬂ CHCTEMaA OPraHu4€CKOro
IIponuIoro

OCHOBHBIE CHCTEMATHYECKHE I'pYIIIbI
OpraHu3MoB

AHTpOII0J/IOTHsl — HayKa O 4EJI0BEeKe

PazButue npeacraBicHui o
IPOMCXOK/ICHUH YeJIOBEKa

MecTo 4enoBeka B CHCTEME OPraHU4eCKOro
mupa. JlaboparopHas pabota «3ydenue
0COOEHHOCTEH CTPOCHUs CKeJleTa YeJloBeKa,
CBS3aHHBIX C IIPAMOXOKICHHEMY

l[Bmeume CHJIBI aHTPOIIOI'CHE3A

CooTHonIeHHE OHOJIOTHYECKUX U
COIHAJIBHBIX (b&KTOpOB B aHTPOITOTCHE3C

OCHOBHBIE CTaJIHH AHTPOIIOTCHE3a
[Taneoreneruka u majJeoreHOMHUKaA
DBOIOLIHAS COBPCMCHHOT'O 4YCJIOBCKA

Yenoseueckue pacsl. [Ipaktudeckas padora
«M3ydenne 3KONOTHYECKUX aTanTaIui
4eII0BEKa»

MeKAUCHUITIMHAPHBIE METObI
AHTPOMOJIOTUH

3apOoKACHUC U PA3BUTHC IKOIOTHH

Metojp! sxkosoruu. JlaboparopHas pabora
«M3ydeHne METOI0B IKOJIOTHYCCKUX
HCCIIECIOBAHUI

0.5
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60
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64

3HayeHue YKOIOrH4YeCKUuX 3HaHUM I
YeroBeKa

Dkonoruyeckue GpakTopsl
Abuornueckue pakropsl. CBeT Kak
sKoJiorudeckuit paxrop. JlaboparopHas
pabora «BblaBlIeHHE PUCTIOCOOICHH I
OpPraHU3MOB K BJIHMSHHIO CBETa»

Abuotnyeckue gakropsl. Temneparypa Kak

sKosoruueckuii gpaxrop. Jlaboparopnas
pabota «BbIsiBICHHUE MPUCTIOCOOICHUH
OpPraHU3MOB K BIIUAHHUIO TEMIIEPaTyphI»

Abuornueckue pakropsl. BiraxkHocTh Kak
sKoJtorudeckuit paxrop. Jlaboparopuas
pabora «AHATOMUYECKUE OCOOECHHOCTH
pacTeHUit U3 Pa3HbIX MECT OOUTAHUS

Cpenapl 06UTaHUS OPraHU3MOB
Bronornyeckue puTMbl
JKuzHennsie GopMbI OpraHU3MOB
buotnyeckue dhakTopsl

3uayenue OUOTHYECKUX B3aUMOACHCTBUN
JUTSl CYIIIECTBOBAHMS OPraHU3MOB B Cpefie
oburanus

DKOJIOrMYECKHE XapaKTEPUCTUKU
HOTYJISIHH

OcHOBHBIE TOKA3ATE/IH MOILYJIALUN:
YHUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAs U
MOJI0BAst CTPYKTypa

OCHOBHBIC TTOKa3aTECIIN MO YJIAIIUHA:

o |k | k|
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80

81

POXKAAEMOCTD, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUT'PALIUH

DKonoruyeckas CTpyKTypa Mmomyasuuu
JluHaMuKa onyJ/sIuy ¥ €€ perysuus

Kpusbie pocra 4MCIEHHOCTH TOMYJIALIUH.
Kpussie BoixuBaHus

Dxonorudeckas Huwa suja. Jlaboparopuas
pabota «lIpucnocobienus ceMsH pacTeHu
K PacceeHHIO»

Bua kak cucrema nomyssiiuii

3aKOHOMEPHOCTHU MOBEAEHUS U MUTPALIUH
JKUBOTHBIX

Coo011ecTBO OpraHu3MoB — OHOIICHO3
DKocucTeMa KaK OTKpbITas CHCTeMa

KpyroBopot BeliecTs u MoToK YHEPTUU B
IKOCUCTEME

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI
DKOIOTHYECKUE TUpaMUIbI
H3Menenust coodImecTB — CyKUEeCCHu

ITpupoansie s5Kk0CHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMbI MOPEH M OKECaHOB

[TpupoiHBIC FIKOCUCTEMBI. DKOCUCTCMBI
TYHJIP, JICCOB, CTCICH, MyCThIHb

Am‘ponoreHHme 9KOCHUCTCMBI

VYpboskocucremsl. [IpakTuueckas padora
«M3ydyenune u onucanue ypooIKOCUCTEMBI»

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
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B3aMMOJEHCTBUI OPraHu3MoOB B
HKOCHCTEMAX

MexaHu3Mbl BO3AEHCTBHUS 3arp;13HeHm71
Pa3HbIX TUIIOB Ha Cy60pPaHI/I3MeHHOM,
OpPraHu3MCHHOM, TTONTYIIAITMOHHOM H
SKOCHUCTEMHOM YPOBHAX

Bbuocdepa — obuierianerapias 0001049Ka
3emiu

Yuenue B. U. Bepnanckoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

KpyroBopotsl BelecTs u
OMOreOXUMHYECKUE TTHKIIBI

3onanbHOCTL Ouochepsl. OcHOBHBIE OHOMBI
CYUIH

YcroiguBocTh 6nocheps

DKONOTUYECKUE KPU3UCHI U UX IPUYHHBI
BosneiicTBue yenoseka Ha duochepy

AHTpOTIOTEHHOE BO3/ICHCTBHE Ha
pPacTUTENBHBIM U JKUBOTHBIN MUP

OxpaHa npupoasl

OcHOBHBIE TPUHIMIIBI YCTOHYHUBOIO
pa3BUTHS YEJIOBEUCCTBA U PUPOBI
PannonanbHOC NMPUPOIONONB30BaHUC U
COXpaHCHHUE OMOJOTHYCCKOro pazHooOpasus
3eMin

Obobuenue 1o Treme «MUKPOIBOIIOLUS U
e€ pe3yabTaThi»
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OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

O606menue o reme «MakpodBoIIOLUSA U
€€ pe3yNbTaTh»

O606mmenue o teme «IIpoucxoxaeHue u
pa3BUTHE KU3HH Ha 3emiie»

O06o0menue o teme «IIpoucxoxieHue
YeJI0BEKa — aHTPOIIOIeHEe3»

O6o01enue 110 TeMe «IKOJIOTHs — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOBY
Obo0bmenne o Teme «OpraHu3Mel U cpesia
oOUTaHUA»

O600menue 1o TeMe «IKOJIOTHs BUIOB H
nonyJsiuiiy rorosas KOHTpoJIbHAS
pabora.

0O606mmenue o reme «buochepa —
riobanbHas 3KOCUCTEMaY

102
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YYHEHUKA

* buonorus, 10 knacce/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; noa peaakuueit [laceunuka B.B., Akumonepnoe o6miecTBo
«U3narenscrBo «IIpocBenienue

 buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uos A.M. u
apyrue; noa pepaxkuueit [laceynuka B.B., AkunonepHoe 00111ecTBo

«M3parensctBo «IIpocBemienne»

METOJAUYECKHUE MATEPHUAJIBI 1JI51 YUUTEJISA
http://window.edu.ru/catalog/?p rub

1=2.2.74.2

https://edsoo.ru/Predmet Biologiya.

htm

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://school-collection.edu.ru/

https://rosuchebnik.ru/metodicheskaj

https://www.sbio.info/

a-pomosch/predmet-biologiya/



