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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «buonorus» Ha ypoBeHb CPEIHEro OOIIero
oOpa3oBaHHs cOCTaBJIeHa Ha OCHOBEe TpeOoBaHUll K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMBbl CpeIHEro o0Iero oO0pa3oBaHMs, MPEACTABICHHBIX B
®denepaibHOM TOCYJIapPCTBEHHOM 00pa30BaTEebHOM CTaHAApTE CPEIHEro OOIIEero
obpazoBanus (IIpuka3 Munnpocsemenuss Poccun ot 17.05.2012 r.  Neo 413, ¢
U3MEHEHUAMU U fonoyiHeHusmu, [Ipukasza MunHucreperBa npocseuenus Poccuiickon
Oeneparun ot 18.05.2023 roma Ne371 "OO yrBepxkiaeHun (denepanbHOU
o0pa3oBaresbHON MporpamMMbl cpenHero oOmiero obOpazoBanus" (3aperucTpupoBaH
12.07.2023 roma Ne74223),0cHoBHON 06pa3oBaTeabHOM HPOrPaMMBI CPEAHErO OOIIEro
obpazoBanust (mprukaz Ne606 ot 31.08.2023 roxa). Konnenmuu npenogaBaHusi yueOHOTO
npenMmera «buosorus» M OCHOBHBIX TOJOKEHUN (penepanbHOM pabodeid mporpaMMbl
BOCIIUTAHUSI.

VYueOnblii peameT «buonorus» yriyosn€HHoro ypoBHs usydenus (10—11 xmaccer)
SABJISIETCS OJHUM M3 KOMIIOHEHTOB mMpeaMeTHou obnactu «EcTecTBEeHHO-HAY4YHBbIE
npeametb». CornacHo nosoxeHusiM ®I'OC COO npoduiibHblE ydeOHbIE TPEIMETHI,
M3y4yaeMble Ha yTIyOJIEHHOM YPOBHE, SIBJISIIOTCS criocoOoM nuddepeHnuanuu ooydeHus
Ha YPOBHE CpeJHEro oOIIero oopa3oBaHus U MPU3BAHBI 00ECTICUUTh MTPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIIUM, CPETHUM OOIIMM, CPETHUM MPO(eCCUOHATBLHBIM U BBICIITUM
oOpaszoBanuneM. B To ke BpeMsi KaKIbIlii U3 3TUX Y4YEOHBIX MPEAMETOB JOJKEH OBITh
OPUEHTHUPOBAH Ha MPUOPHUTETHOE pEIICHUE O0O0pa30BaTEIbHBIX, BOCIMUTATEIBHBIX U
pa3BUBAIOIIMX  3a/lay, CBA3AaHHBIX ¢ MnpodopUEHTAMEH  OO0ydalolmuxcs U
CTUMYJIUPOBAHUEM HMHTEpEca K KOHKPETHOM 00JaCTH HAyYHOTO 3HAHUS, CBA3AHHOTO C
OuoJsioruei, MeTUIIUHON, SKOJIOTHEH, ICUXO0JIOTHEN, CHOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy mpeamety "buosnorus" maét mpeacTaBieHUE O LEIH U
3alayax M3ydeHus yuyeOHoro mnpenMera «buonorus» Ha yriayOJIE€HHOM YpOBHE,
ompenensier  o0s3aTenbHOE  (MHBApUAHTHOE)  MPEAMETHOE  COJEp)KaHHE,  €ro
CTPYKTYPUPOBAaHHE MO pa3jesiaM U TeMaM, paclpeesieHne Mo Kiaccam, peKOMEHAYET
MOCJIEA0BATEIbHOCTh M3YUEHHsS] Y4eOHOro maTrepuana ¢ Y4€TOM MEXKMNPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHA Y4e€OHOTO MPOIECCca, BO3PACTHBIX OCOOCHHOCTEH
oOyyaroruxcsi. B mporpamMmMe mo OnMosIoruu peaan3oBaH MPUHIIUI MPEEMCTBEHHOCTH C
U3y4eHUEM OHMOJIOTHM Ha ypPOBHE OCHOBHOTO 0OIIero oOpaszoBanwusi, Ojarojaps yemy
MIPOCMATPUBAETCS HANIPABJICHHOCTD HA MOCTIEAYIONIEE Pa3BUTHE OMOJIOTMUECKIX 3HAHUH,
OPUCHTUPOBAHHBIX Ha (POPMUpOBAHME E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEACTAaBICHUNH O 3J0pOBOM oOpa3e >KWU3HH, Ha
BOCITUTaHNE OEPEKHOTO OTHOIICHHS K OKpYXKaloleld mpupoaHon cpene. B mporpamme
Mo OWOJIOTMH TaKXKe IOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B
peanuzanuu TpedoBanuil ®I'OC COO k m1aHupyeMbIM TUYHOCTHBIM, METAITPEIMETHBIM
U TIpeAMETHBIM pe3yjbTaTaM 00ydeHHs U B (DOPMHUPOBAHUM OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEJILHON  JEATENBHOCTH  OOy4YaloIMXCA 1O  OCBOCHUIO  COJEpKaHUS
OMOJIOrMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus.



YueOuslii mpeamer «buonorus» Ha ypoBHE CpemaHEro oO0Imero oOpa3oBaHHS
3aBeplIaeT OMOJIOTHYECKOe 00pa30BaHUE B LIKOJEC U OPUEHTUPOBAH HA PACIIUPECHUE U
yrayOneHrne 3HaHWKA OOydYaroImMXCS O >KMBOM TMPHUPOJE, OCHOBAX MOJICKYJSIPHOW U
KJICTOYHON OMOJIOTMH, 3MOPHUOJIOTMM M OHWOJIOTMM pPa3BUTHSI, TE€HETUKH, CEJICKIIHH,
OMOTEXHOJIOTUH, YBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue yueOHOoro mnpenmera «buonorus» Ha yriayOJEHHOM  YpPOBHE
OpPUEHTUPOBAHO Ha TOJATOTOBKY OOYy4YalOIIMXCA K MOCIEIYIOUIEMY TMOJYyUYSHHUIO
OMOJIOTUYECKOT0 00pa30BaHusl B By3axX U OpraHU3alUsaX CpeHero npoheccuoHaabHOro
oOpazoBanusi. OCHOBY €ro Cojep>KaHus COCTaBIIAET CHUCTeMa OMOJIOTUYECKUX 3HAHUM,
MOJIYYCHHBIX TPH H3YUYEHUH OOYYaIOIIUMHCS COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX
pas3ienoB OMOJIOTUH Ha YPOBHE OCHOBHOTO 0011ero obpazoBanms, B 10—11 kmaccax atu
3HAHUS MOJY4aroT pa3BuThe. Tak, pacIIMpeHbl U YriayOJeHbl OMOJOTUUYECKHE 3HAHUS O
pacTeHMsX, JKUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me YeJIOBEKa, OOIIHX
3aKOHOMEPHOCTSIX KW3HHU, JOMOJHHUTEIBHO BKJIIOYEHBI OHOJIOTUYECKUE CBEACHUS
MPUKIIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCIOJIb30BATh KaK OPUEHTUPBI
TSl TIOCJIeTyIolero Beidopa npodeccuu. Bo3amMorkHa Takke UHTETrpaliusi OM0I0THYECKUX
3HAHUW C COOTBETCTBYIOUIMMU 3HAHUSIMHU, TMOJYYCHHBIMU OOYYaIOMUMUCS TpU
u3y4eHUu QU3NKU, XUMHUH, reorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpaMmsl 1o yueOHoMy nipeamety "buonorus" oTpaxkaeT CUCTEMHO-
YPOBHEBBIM U SBOJIONMOHHBIMA MOJAXOAbl K H3yd4eHHIO Ouojoruud. COryiacHO wuwM,
M3Y4YalOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC JJISl AKUBBIX CHUCTEM PA3HOTO
YPOBHSL OpTaHU3alMM, 3BOJIIOUUM OPraHMYECKOr0 MHpa Ha 3emile, COXPaHEHUs
OMOJOTUYECKOTO pa3zHooOpasusa I1iaHeThl. Tak, B 10 kiacce H3y4darOTCs OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOU OMONOTUM, SMOPUOJIOTHMH U OUOJIOTUU PA3BUTHS, TEHETUKU
U CEJICKIMHU, OMOTEXHOJIOTUU U CUHTETUYECKOM OMOJIOTHHU, aKTyaJu3UpPYIOTCS 3HAHUS
oOyuaromuxcs mo 00TaHUKE, 300JI0TUH, aHATOMUH, PU3HOJIOTHH YesioBeka. B 11 kiacce
W3Y4aroTCs IBOJIOIIMOHHOE YUEHHE, OCHOBBI DKOJIOTUM U YUeHUe 0 bnocdepe.

VYuebnsniit npeamet «buonorus» npu3BaH 00eCHEYUTh OCBOCHHUE O0yJarOUTUMUCS
OMOJIOTMYECKUX TEOPUM W 3aKOHOB, WJEW, MPUHIIUIIOB U MPABUII, JISKAIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAyYHOM KAPTHUHBI MHpA, 3HAHHUM O CTPOCHUHU,
MHOT000pa3M M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IOMyJIsalud, OWOIIeHO3a,
HKOCHUCTEMBI, O BBIAAIOIINXCA HAYYHBIX TIOCTUKEHUSIX, COBPEMEHHBIX UCCIIECIOBAHUSIX B
OMOJIOTHY, TPUKIATHBIX AacHeKTax OWOJOTHYecKMX 3HaHui. [l pasButus
NoJI/Iep KaHus UHTEepeca 00yJaromuxcst K OMOJI0THN HapsIly CO 3HAYUTEIBHBIM 00 BEMOM
TEOPETUUYECKOT0 MaTepuasa B COACPNKAHUU TIPOTPAMMBI 110 OMOJIOTUU TIPEAYCMOTPEHO
3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS W Pa3BUTHS TOW WJIM WHOW 00JACTH OMOJIOTUH,
BKJIQJIOM OTEYECTBEHHBIX U 3apyOCKHBIX YYEHBIX B PCIICHHE BaXKHEHIIMX
OMOJIOTMYECKUX U DKOJOTUUECKUX TTPOOJIEM.

enpy u3ydyeHus yueOHoro mpenmerta «buosorus» Ha yriyOJIEéHHOM YpOBHE —
OBJIaJIcHUE OOYYaIOIIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3alluu
JKUBBIX CHCTEM pPa3HOTO paHTa U MPUOOpPETEeHHWE YMEHUN HCIOJIb30BaTh 3TH 3HAHUS B



dbopMHEpOBaHUN WHTEPECA K OMPEAeIEHHOMN 001acTi MPOPECCUOHAIBHOMN NESITEIIBHOCTH,
CBS3aHHOM C OHMOJOTHEll, WM K BBIOOPY Y4eOHOTrO 3aBEICHHS ISl MPOJOJIKCHHUS
OMOIOrHUECKOTro 00pa30BaHMSL.

JlocTmxeHne 1enu u3ydeHus ydyeOHoro npenmera «buonorus» Ha yriayOn€éHHOM
YpOBHE 00€CTIeUnBaETCs PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOMIMMUCS CHUCTEMbl OMOJIOTMUECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIIEMIUAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiaxX, COCTABJISIIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAYUHYIO KApTUHY MHUPA; O
CTPOEHUU, MHOTOOOPa3uu U OCOOCHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHU3M,
NOMYJISKS, BUJ, OMOreoneHo3, ouocdepa); 0 BhIIAIOMIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaloIUXCsi ¢ METOJaMU T[IO3HAHUS JKUBOM MPUPOJIBL:
UCCIIEIOBATEILCKUMUA METO/aMU OMOJIOTUYECKMX HAyK (MOJEKYJISAPHOM M KJIETOYHOM
OMOJIOruH, SMOPUOTIOTUM U OUOJIOTUM PA3BUTHUSI, TEHETUKHU U CEJICKIINHU, OMOTEXHOJIOTUN
Y CHHTETUYECKOW OMOJIOTHH, TTAICOHTOIOTHH, YKOJIOTHH ); METOIaMU CAMOCTOSITETEHOTO
MPOBEJICHUS OMOJIOTUUECKUX UCCIIeI0BaHUM B 1a00paTopuu U B ipupo/ie (HabatoieHue,
U3MEpEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIQZICHUE  OOyYaroIIMMHCS  YMEHHMSIMH:  CaMOCTOSITEIbHO  HaxOJUTh,
aHAJIM3UpPOBaTh M HCIOJB30BaTh OMOJOTMYECKYI0 HWH(OPMALMIO; T0Jb30BAThCS
OMOJIOTMYECKON TEPMUHOJIOTHEH U CHUMBOJIMKOM; YCTAHaBIUBAaTh CBS3b MEXKIY
pa3BUTHEM OMOJIOTUHU U COLMAIBHO-3KOHOMUYECKUMH M IKOJIOTUYECKUMU ITpodIeMaMu
YeJI0OBEUYECTBA; OLIEHUBATh IIOCIEACTBUS CBOCH JESITENbHOCTH IO OTHOLICHHIO K
OKpY>Karollel NpupoJHON cpene, COOCTBEHHOMY 370POBbIO U 3JOPOBBIO OKPY’KAIOIIUX
JaroJed; OOOCHOBBIBaTH M COOJIOJATh Mepbl NPO(PHIAKTHKKA HMHQPEKIHOHHBIX
3a0oieBaHUM, TpaBWia TOBEACHUS B MpUpoae M olecrnedeHus Oe30MacHOCTU
COOCTBEHHOM IKM3HEACSITETPHOCTH B YPE3BBIUANHBIX CUTyallUSIX TMPUPOIHOTO H
TEXHOTCHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBbIC HAyYHbIE OTKPHITHA B
001acTu OHMOJIOTHH;

pa3BUTHE Yy OOYYAIOMIMXCS HHTEJUICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEW B
Opolecce 3HAKOMCTBA C  BBLIAIOIIMMUCA ~ OTKPBITHSIMM U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OMOJIOTMM, pEIIaeMbIMH €10 TMpobdjeMaMu, METOIO0JIOTHEH
OMOJIOTMYECKOTO HCCIIEOBaHMSI, TPOBEICHUS SKCIEPUMEHTAJIbHBIX HCCIIEJOBaHUM,
pereHus OMOJIOTMYECKHX 3ajJad, MOJCIUPOBAHUSA OWOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIHUTAHUE Y O0yUYaIOUIMXCs IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPUPOJIE B LIEJIOM
U K OTHenbHbIM €€ oOBeKTaM U SBICHHUSAM; (OPMUPOBAHHUE SKOJIOTMUYECKOM,
TCeHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbhl MOBEACHHS B TMPHUPOJAEC; WHTETPAIUH
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue  OOy4YalOUUMHUCS ~ KOMIETEHTHOCTH B PallMOHAIBHOM
IPUPOIOTIONH30BAHUH (COONIOICHNE TPaBUII TIOBEJCHUSI B TPUPOJIE, OXPAaHBI BHUIOB,
IKOCUCTEM, OMOChEpPDI), COXPAHEHUU COOCTBEHHOTO 3/I0POBBS U 3I0POBbS OKPYKAIOIIUX



monen (cobmonenus mMep npoduiIakTUKU 3a0oeBaHui, obecreueHrne 0e30MacHOCTH
KU3HENICATCIbHOCTH B UYPE3BBIUAWHBIX CHUTYAIUAX NPHPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUA OWMOJOTMYECKUX 3HAHUW U YMEHUU B
MMOBCEHEBHOM JKHU3HMU;

CO37laHME YCJIOBHUM I OCO3HAHHOTO BBHIOOpa OOYUYAIOMIMMUCS WHIMBHUIYaTbHOU
o0Opa3oBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH NOCIIEYIOIIEMY
npoecCUOHANBLHOMY CaMOOMPENIETICHUIO, B COOTBETCTBUM C HWHAUBUAYAJIbHBIMU
MHTEpecaMu U MOTPEOHOCTIAMHU PErHOHA.

OO0111ee Yncio 4acoB, OTBEICHHBIX HA U3yUYeHUE OMOJIOTMH Ha YTITyOJIEHHOM YPOBHE
cpeaHero ooiiero oopasoBanusi, cocrapiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).

Ot6op opraHu3aIMOHHBIX (OPM, METOIOB H CPEACTB OOYYCHHS OHOJIOTHH
OCYIIECTBIISIETCS € YYE€TOM CIEeNU(PUKA €ro COACpKaHWs ¥ HANpPaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTMYEeCKOoro  oOpa3oBaHMsI B OpPraHU3ANMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTeTbHBIM yCIIOBUEM TIpU OOydYeHWH OWOJIOTHMH Ha YIiyOJ€HHOM ypOBHE
SBIIICTCSI TIPOBEJICHHWE JIA0OPATOPHBIX MW TMpakTHUeCKuX pabor. Taxxke ydactue
0o0ydJaronmxcsi B BBINOJHEHUH TPOCKTHBIX U Yy4eOHO-HCCIIEIOBATEIbCKUX padoT,
TEMaTHUKa KOTOPBIX OMNpPEAENSIeTCS] YYUTEIeM Ha OCHOBE HMMEIOIIMXCS MaTepUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXKXAHUE OBYUEHUA
10 KIIACC

CopepxaHue NPOrpaMMbl, BBIIECJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHoO# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OuoJIOrUsi — KOMIUIEKCHas Hayka. KpaTkas HCTOpUSI pa3BUTHS
ouonoruu. buonornueckre HayKd M U3ydaemble UMU MpoOieMbl. DyHIaMEeHTabHBIE,
MPUKJIAJHbIC U TTIOMCKOBBIE HAYYHBIEC UCCIEIOBAaHUS B OMOJIOTUH.

3HadyeHue Ouosiorn B (POPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOU
kaptunbl wmupa. [Ipodeccuu, cBs3aHHble c Ouosjoruedd. 3HaueHHe OUOJIOTHH B
IPAKTUYECKOM  JICSITEIbHOCTH  YEJIOBEKAa:  MEIMIMHE, CEIbCKOM  XO35UCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpauun

[Toptpetsl: Apucrotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. {apBun, V.
l'apsei, I'. Mennens, B. U. Bepuanckuii, U. II. IlaBnos, . 1. Meunuxos, H. H.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBA3b OMOJIOTMHM C JAPYTMMH Haykammy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3Yy4YeHHUE

J’KuBble cucTeMbl Kak mpeaMeT u3ydeHus ouosnoruu. CBOWCTBA >KUBBIX CHUCTEM:
€IUHCTBO XMMHUYECKOIO0 COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CIOXKHOCTh U
YIIOPSAOYEHHOCTDh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALMs1, CAMOBOCIIPOU3BEICHNUE,
pa3apaxuMoOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIECTOYHBINA, TKAHEBBIM,
OpTraHU3MEHHbIN, MOMYJISIITUOHHO-BUJIOBOM, AKOCUCTEMHBIN (OMOTeOIeHOTUYECKUH),
ouocdepnsiil. [Iporecchl, mpoucxonasiue B KUBbIX cuctremMax. OCHOBHBbIE MPU3HAKU
xuBoro. JXKu3Hb kak (opma cyiiecTBoBaHUsS MaTepuu. Hayku, u3ydaroniye >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3allvu.

N3yuenne xuBbIX cucreM. Mertoasl Ouosiorndeckod Hayku. HaOmroneHue,
MU3MEPEHUE, DKCIEPUMEHT, CUCTEMAaTH3alus, MeTaaHann3. [loHATHE O 3aBUCHMOU H
HE3aBUCUMOW mepeMeHHoW. [lnaHnpoBanne skcnepumenTta. lloctaHoBKa M mpoBepka
runote3. HyneBas rumores3a. Ilonstue BBIOOPKM M €€ IOCTOBEPHOCTh. Pa3dpoc B
ononornyeckux AaHHBIX. OIIEHKa JOCTOBEPHOCTH MOTYUYEHHBIX Pe3yiabTaToB. [I[pUuuuHbI
VCKa)XCHUS PE3yJIbTATOB dKCIIEpUMEHTA. [ [oHATHE CTaTUCTUUECKOTO TECTA.

JlemoHcTpanuu

Tabmuibl 1 cxembl: «OCHOBHBIE MPU3HAKYU KU3HWY», «bHoIOTHYeCKre CUCTEMBY,
«CBOICTBa XKUBOW MaTepUm», «YPOBHU OpPraHHU3allUM KUBOW OpHUpPObD», «CTpoeHue
JKUBOTHOW KIIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEJOBEYECKOTO
opranuzMay, «buoreoieHo3», «buochepa», «MeTo bl U3yUEHUSI JKUBOW TTPUPOIBI.



O6opynoBanue: nabopaTopHoe O00OpYIOBaHWE IS MPOBEIACHUS HAOIIOACHUM,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnoib30BaHHE PA3TUYHBIX METOJOB MPU H3YYECHUU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-GyHKIMOHATIbHAS €IUHUIIA KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHOMN KJIETOYHOM TEOPHUHU.

MeTobl MOJEKYJISIPHON U KJIETOYHON OMOJIOTUM: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, MEeToJ MedeHbIX aToMoB, AuddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ukcuposanHvlx Kiemox. DICKTPOHHAs
Mukpockomnus. KougokanbHas Mukpockonus. BumanvHoe (npudicusHenHoe) uzyueHue
KJIeMmOK.

JleMoHCTpauun

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

Tabmuubl m cxembl: «CBETOBOM MHKPOCKOID», «JNEKTPOHHBIA MHUKPOCKOID»,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTIUI.

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHUKpPONpENnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass paGora «l3yyeHue METOAOB  KJICTOYHOM  OUONOTUU
(xpomarorpadusi, anekrpodopes, nuddepeHimansHoe neHTpudyrupoBanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMUYECKHUI COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPO3JIEMEHTHI. Bona u
e€ poJb KaK pAacTBOPUTENS, pPEArcHTa, ydacTHE B CTPYKTYPUPOBAHWUU KJIETKH,
TeIJIoperyasiuud. MuHepanbHble BEIIeCTBa KJIETKU, UX Ouojormyeckas posib. Poib
KAaTMOHOB ¥ aHUOHOB B KJIETKE.

OpraHnueckne  BEIIECTBA  KJIETKU. bDHOJIOTHMYECKHE  MOJHUMEPHI.  belnkwu.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OelKoBOW MoJiekyhbl. [lepBuuHas
CTpPYKTypa Oefka, menTuaHas CBsi3b. BropuuHas, TpeTU4HAs, Y4eTBEPTUUHASL CTPYKTYPHI.
Henatypanus. CpoiictBa 6enkoB. Knaccudukamnus OenkoB. buonorundeckue QpyHKIUN
6enkoB. IIpuonsi.

YraeBogel. MoHOcaxapuibl, AHCAXapujibl, OJUTOCAXapUIbl U MOJUCAXAPUIBIL.
OOmuit mIaH cTpoeHUs U (HU3NKO-XUMHYECKHUE CBOWMCTBA YIJIEBOJOB. brojornueckue
GyHKIIUU YTIEBOIOB.

Jlumuaet. TunpodumnbHO-THAPOGOOHBIE CBOMicTBAa. Krnaccudukarus JIUMHIIOB.
Tpurnunepuabl, GpocPoaUIUIbI, BOCKH, CTEpOUAbl. bruonornyeckre QyHKIMY JIUATIHAIOB.
OOmue cBoMcTBA OHOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

HyxnennoBeie kucnorsl. JIHK wm PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommnementapHoctu. [Ipasuiio Yapradda. Ctpykrypa JHK —



nBoHas crivpanib. Mectonaxoxaenue u ouosnorunueckue Gpynkuun JJHK. Bugst PHK.
Oynknuu PHK B knetke.

Crpoenue wMonekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue ¢ynkinun AT®. BoccraHoBi€HHbIE NMEPEHOCYUKH, UX (QYHKIMH B
kietke. /[[pyeue uykneosuompughocpamor (HTD). CexsenupoBanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouonorusi: OMOXMMHYECKHME U OMOPU3NYECKHE WCCIEe0BaAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMoModiekyn. Modenuposanue cmpykmypul u
dyukyull 6uomonexkynr u ux xKomniexcos. Komnvromephwvili ouzatin u opeaHudecKull
CUHME3 OUOMOJIEKY]L U UX HENPUPOOHBIX AHAIO208.

JleMoHCTpanun

[Toptpersr: JI. Ilomunr, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

[unarpammel: «PacripesieieHne XMMUYECKUX B3JEMEHTOB B HEXWUBOU MPUPOAE»,
«PacrnipeniesieHue XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJICH.

Tabmuupr u  cxemsl: «llepuonuueckas TaOaUIla XUMHUYECKUX JJIEMEHTOBY,
«Ctpoenne MoJeKynbl BOAb», «BemectBa B cocTaBe opraHu3sMoB», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpyKTyphl OenkoBOMl MoJekynbl», «CTpoeHHEe MOJEKYI
yIIIeBOI0B», «CTpOEHHE MOJIEKYJ JUNHUAOBY, «HyKIIeMHOBBIE KUCIOTH, «CTpOECHHE
Monekyiabl ATD».

O6opynoBaHKEe: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

Jlabopatopuasi padora «OOHapykeHHE OETKOB C IOMOIIbI KaueCTBEHHBIX
peakuii.

JlaboparopHas padora «VccrnenoBanvue HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTAHU3MOBY.

Tema 5. Crpoenue u GQyHKINH KJIETKH

Tumnbl  KJIETOK: JyKapuoTUueckas ¢  IpokapuoTudeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTuueckoil kietku. KierouHas cTteHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOeHUsI TeTepOoTpOdHON M aBTOTPOPHON MPOKAPHUOTUUYECKUX KIIETOK.
MecTo u poJib TPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (QyHKIIMOHHUPOBAHME DJyKapuOTHUEeCKo kieTku. Ilmazmarnueckas
MeMOpana (mmasmanemma). CTpykTypa TIuia3MaTHdecKod wmemOpanbl. TpaHcmopt
BEII[ECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (nuddysus, obnerdy€éHHas
muddy3usi), axkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA aKTUBHBIA  TPAHCIIOPT).
[Tomynmponuiraemocts MeMmOpanbl. Pabora HaTpuii-KamueBOro Hacoca. OJHJIOIUTO3:
MUHOUUTO3, (aromuTo3. Ix3omuTo3. Kierounas crtenka. Ctpykrypa u  (QyHKIUH
KJIETOYHOW CTEHKHU PacTEHUH, TPUOOB.

[utomna3zma. Ilurozons. [luTockener. JIBukeHue uuToIiazMbl. OpraHouibl
kieTk. OgHoMeMOpaHHbIE OpraHouAbl KJIETKU: 3HaorazMaruyeckas cetb (OIIC),
anmapat [onbmku, JHM30COMBI, UX CcTpoeHue u  GyHKOUU. B3aumocBsa3b



OJTHOMEMOpPAHHBIX OpPraHOUJIOB KJIETKH. CTpoeHHEe TIpaHySIPHOTO PETHUKYJIyMa.
Mexanuzm mnanpaenenuss 6enkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CuHTE3
KJIETOYHbIX MeMOpaH. ['mankuil (arpaHyiaspHbIA) 3HIOIUIA3MATUYECKUA PETUKYIIYM.
CekperopHast ¢yHkuus anmapara [ompmxu. Moouguxayus 6enkoé 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 01v0xcu. TpaHCHOPT BEIIECTB B KJIETKE.
Bakyonu pacturenbHbIX KieTok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHJIPUH, TJIACTU/BI.
IIpoucxoacoenue mumoxonopuii u naacmuod. Cumouoeenesz (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenne u QyHKIIMM MUTOXOHAPUHN U TuiacTul. [lepBudHbIe, BTOPUYHBIE U
CJIOHBIE TIACTUABl (OTOCHUHTE3UPYIOIIUX JIYKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUU.

HememOpanusie opranounbl kineTku CtpoeHne U (GYHKIIUM HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKU. PubocoMel. IIpomescymounsie gpuramenmsi. MUKpOPUIAMEHTHI.
Axmunosvie mukpoguiramernmol. MpIIEUHbIE KIETKU. AKMuHoOvble KOMNOHEHMbL
Hembluweunwblx kiemox. MukpoTpyoouku. Knerounslii nentp. CtpoeHue u ABUKEHUE
KIYTUKOB M pecHUYEeK. MukpoTrpyOouku 1uTomiasmel. LleHTpuonb. benxu,
accoyuupoB8antvle ¢ MUKpoguiamenmamu u Mmukpompybouxamu. Momopnule benxu.

Anpo. ObGonouka sapa, XpOMAaTHH, KapHoIUla3Ma, SIPBILIKK, MX CTPOCHHE U
bynkuuu. SAnepHsiii 6e1KoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM
B UHTEp(Da3zHOM sAape. Jyxpomamun u cemepoxpomamun. belku XpoMaTuHa — FTUCTOHBI.
Junamuxa adepnoti 06010uKku 6 Mumo3se. Aoepuwviii mpancnopm.

Kierounsle BkitoueHHs. CpaBHHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKAPHUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabnuie! u cxeMbl: «CTpoeHUE IYKapUOTUIECKOU KIETKN», « CTpOeHUE )KUBOTHOM
KIeTKH», «CTpoeHHe pAaCTUTENbHOM KIETKN», «CTpOeHUE MHUTOXOHIPHUMN», «S1poy,
«CTpoeHHe MPOKapUOTUYECKON KIIETKH.

OOopynoBaHMe: CBETOBOM  MMKPOCKOI, MHUKPONpPENapaThl PacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepUualbHbIX KIETOK.

JlabopaTtopHast pabora «/3ydeHue CTpOEHUs KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IMpakTuyeckas padora «3ydyeHne CBOMCTB KJIECTOUYHON MEMOpPAHBD.

JlaGopaTopuass pab6ora «JVccinemoBaHue T1Ia3MoOIM3a M JIETUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas padora «lI3ydyeHHe NBMXKEHMS LUTOIUIA3Mbl B PACTUTEJIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPTHHU B KJIETKe

AccUMWIIALIMSL U JTUCCUMUJISILUSA — JIB€ CTOPOHbI MeTabonu3ma. Tumbel oOMeHa
BEIIIECTB: AaBTOTPO(HBIN M TeTepoTpodHBIA. YdYacTue KUCIOpoJa B OOMEHHBIX
npolieccax. JHepreTuyeckoe odecrieueHue KieTku: npepamienrie AT B 0OMEHHBIX
npoueccax. @DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOro MeTadosiu3Ma.



depMeHTBI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M aeicTBud. KopepmeHTsl. OTanums
(GbepMEHTOB OT HEOPraHWYECKUX KaTalnu3aTopoB. benku-akTUBaTOpel H  OEIKU-
WHTHOUTOPHL. 3aBHCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PpEAKIMH OT pPa3IuIHBIX
(bakTopoB.

[IepBUYHBINM CUHTE3 OPTaHUYECKUX BEIIECTB B KileTke. DoTOCUHTE3. AHOKCUEeHHbI
U oxcueeHuwli pomocunmes y baxmepuii. Ceemocobuparowjue nuemeHmsl U NUSMeHmbl
peakyuorHo2o yewmpa. Pollb XJOporjacToB B mpoiecce gorocuHTe3a. CBeToBas H
temHoBass (a3pl.  DPomoowvixanue, Cz, Cs. u CAM-munor gdomocunmesa.
[IponyktuBHOCTh (poTOCHMHTE3a. BinusHue paznuyHbix (AKTOPOB Ha CKOPOCTh
dboTocunTesa. 3HaueHue GOTOCUHTE3A.

XeMmocuHTe3. PazHooOpasue OpraHn3MOB-XeMOCHHTETHKOB: HUTpUDULIHPYIOIINE
OakTepuu, KeNe300aKTEepuu, CepoOaKTepuu, BOJOPOJAHbIE OaKTEepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buael Opokenus. IIpogykTsl OpokeHUS U HUX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’pOOHbIE  MHUKPOOPraHU3MBbI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEpreTudeckoro oomeHa. [loaroToBUTENbHBIN
sTamn. ['Mukonu3 — 6eCKUCIOPOAHOE PaCUICINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIECHHE, WM KIETOYHOE JAbIXaHue. Poiib MUTOXOHApHI B
npoueccax Ouosorndyeckoro okucieHus. lluknudeckue peakuuu. OKHCIUTENIBHOE
dbochopunupoBanue. Iuepeusi memopannHozo epaduenma npomoros. Cunmez ATD:
paboma npomonuou ATD-cunma3zel. IlpernmyniecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepes aHa3poOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOTO 0OMEHA.

JleMoHCTpauumn

[Toptpersr: [Ix. Ilpuctim, K. A. Tumwupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuupel U cxembl: «DOTOCUHTE3», «IDHEpreTuyeckuii oOMeH», «buocuHTE3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyAOBaHUE MJi MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnasi padora «/3yueHne KaTATUTHUECKOW aKTUBHOCTH (hepMEHTOB (Ha
pUMEpPe aMHJIa3bl MU KaTajasbl)y.

JlabopaTtopnas padora «/3ydyenne GpepMEeHTaTUBHOTO paCHICTUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U KUBOTHBIX KIJIETKAX).

JlaGopaTopHasi padoTa «CpaBHeHHE MMPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHUSI M IBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KJIeTKe

Peakuun MatpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B PEaAKIUAX
MaTpUYHOTO CHUHTe3a. Peanuzanus HacneacTBeHHOW nHbopmainuu. ['eHeTndeckuil Ko,
ero coiictBa. Tpanckpunius — MatpuuHbiil cuate3 PHK. [IpuHOmnel Tpanckpunuumu:



KOMIUIEMEHTAPHOCTh,  AHTUNAPAUICIbHOCTh,  ACUMMETPUYHOCTD. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ srambl. Yuactue TpancnopTHeix PHK B OuocunTese Oenxa.
VYcnoBus Ouocunresa 6enka. Konuposanue aMuHokucior. Ponb pubocom B OMoCUHTE3E
Oenka.

Cogpemennvie npeocmasieHus o0 cmpoenuu eeHos. OpraHuzanusi reHoma y
MIPOKApPUOT U 3YKapHuoT. Perynsauus akTHBHOCTH T'€HOB Y TPOKapHUoOT. [ 'nmoresa onepoxa
(d. XKaxob, XK. Mano). Monexynapuvie mexanuzmvl IKCnpeccuu 2eHos y aykapuom. Pono
Xpomamuna 6 pez2yrayuu pabomul 2eHos. Perynsaius 0OMEHHBIX MPOIIECCOB B KIIETKE.
Kiterounslii romeocras.

Bupycel — HekneTouHble (HOpPMBI KM3HU U OONHMratHelie mapas3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiti yurxn JJ[HK-
cooepoicawux eupycos, PHK-cooepocawux eupycos, oaxmepuoghazos. Obpamuas
MPAHCKPUNyYus, pegepmasa, UHmezpasd.

BupycHbie 3aboneBanus yenoBeka, XKHBOTHBIX, pactenuit. CITMJ], COVID-19,
COI[MAIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamurxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMPYKMYPHBIX Ouono2udeckux oauuvix. Hanomexwonocuu 6 oOuonoeuu u meouyume.
IIpoepammupyemvie hynkyuu b6enxos. Cnocobvl 00CmasKu 1ekapcms.

JemoHcTpanuu

IToptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTe3 Oenkay, «l'eHeTHUYecKU Kony», «Bupyce»,
«baktepuodaru».

IIpakTuyeckasi padora «Co3gaHue MOJCIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Kinerounsbrit iy, ero nepuobl u peryisamnus. Marepdaza u mutosz. OcobeHHOCTH
MpOIECCOB, TMpoTekaroumx B wuHTepdasze. IloAroroBka KIETKH K JCJICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUN), CHUHTETHUUECKUW W TOCTCUHTETHUYECCKUM
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuuneii cunte3 JIHK — pemukanms. [lpunnuner penmumkanmu  JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CUHTE3, AHTUNAPAILIEIbHOCTh. MeXaHu3M
perumkanuu  JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl U TejoMepasa.
XPpOMOCOMHBIN HAa0Op KIETKH — KapuoTwil. JIMIUIOWAHBIA W TallJIOMIHBIA HAOOpPHI
xpoMocoM. ['oMostornunabie XpoMOCOMBI. [10710BbIE XpOMOCOMBI.

Henenue kinetku — Muto3. CTaguu MHTO3a UM MPOUCXOJAIIME B HUX MPOLECCHI.
Tunel MmuTo3a. KaprokrnHe3 U HIUTOKUHE3. bHOIOrnYecKkoe 3HaueHne MUTO3a.

Perysiiius MUTOTHYECKOTO HMKJIA KIETKU. [IporpamMmmupyemas kierodHas rudesnb
— arorTo3.

Knerounoe sapo, XpoMocOMbl, (YHKIIMOHAJIbHAas TeHOMHKA. Mexanuszmul
npoaughepayuu, oupgepenyuposxu, cmapenus u cubeau kiemox. «L{ugposas kiemray
— buoungopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KIEeMKU.



JleMoHCTpanun

Tabmumbr u  cxeMbl: <OKW3HEHHBIH UK KJIETKW», «Murtos», «CTtpoeHue
xpomocomy, «Pemmkanusa JJHK».

O6opynoBaHKe: CBETOBOM MHMKPOCKOI, MHUKporpenaparbl: «MHUTO3 B KIETKax
KOpELIKA JIYKa».

JlabopaTopHasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENAPATaAX».

JlabopaTtopnas pab6ora «HaGnrogeHne MuTo3a B KJieTKaX KOHUYMKA KOPEIIKA JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornyeckoe pazHooOpaszue opraHu3zMoB. OJIHOKIETOUYHBIE, KOJIOHUAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHUS W JKU3HEACATEIBPHOCTH OJHOKJICTOYHBIX OPTraHU3MOB.
baktepuu, apxeu, OJHOKIETOYHBIE TPHUOBI, OJHOKIECTOYHBIE BOJOPOCTHU, IpYyTUe
poTUCThl. KONIOHMAaIbHBIE OPraHU3MBL.

B3anMoCBs3p 4acTeil MHOTOKJIETOYHOIO Opranu3ma. TkaHu, OpraHbl U CHUCTEMBbI
opranoB. Opranu3m Kak equHoe enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas, MOKPOBHA,
MPOBOJIAIIASI, OCHOBHas, MexaHudeckas. OcoOEHHOCTH CTpoeHus, GYHKUUA U
pAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUM.

TKaHM >KMBOTHBIX M 4YeJOBEKAa. THUIBI JKUBOTHBIX TKAHEW: JSIUTEIUAIIbHASA,
COCIIMHUTENbHAS, MbIlIeUHas, HepBHass. (OcCOOEHHOCTH CTpoeHus, (QyHKIUH u
pAacCHoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHoB WUBOTHBIX U YeIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenui. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbIi n BHyTpeHHUU ckeneT. CTPOEHUE W TUIIBI
COECIMHEHNS KOCTEMN.

JIBr>keHue OpraHu3MoB. J[BUKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. [[BH>KEHNE MHOTOKJIETOYHBIX PACTEHUMN: TPOIIU3MbI U HACTHUHU.
JIB>KeHne MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA: MbIIIEYHasi cuctema. Pedrekc.
CkeJeTHBIE MBIIIIIBI ¥ X paboTa.

[Iutanne opranusmoB. [lormonieHre BOABI, YIVIEKUCIIOrO Ta3a U MHHEPaJbHBIX
BEIIECTB pacTeHUsiMU. [IuTaHue >KUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKIIETOYHOE
nuieBapenue. [lurtanue no3BOHOYHBIX )KUBOTHBIX. OTAEIbI MTUIIEBAPUTEIIBHOTO TPAKTA.
[InmeBapurenbHble Kenesbl. [lnmeBapurenbHas cucTeMa 4eoBeKa.

Jlpixanue opranu3moB. Jlprxanwe pacteHui. J[pixanuwe KuBOTHBIX. J(uddys3us
ra3oB 4epe3 IMOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JlpIxareinbHas MOBEPXHOCTD.
’Kabepnoe u n€rouHnoe npixaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX U YeEIOBEKa.
DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHas
CUCTEMa 4YeJOoBeKa. MeXaHu3M BEHTWISIIUM JIETKUX Yy NOTUI U MIJIEKONMUTAIOLIUX.
Perymsinus npixanus. JlpixatenbHble 00bEMBI.



TpaHncrmopT BemIeCTB y OpraHu3MOB. TpaHCIIOPTHBIE CHCTEMBI PACTEHUM.
TpancnopT BemecTB y )KUBOTHBIX. KpoBeHoCHas cucrema u e€ opransl. KpoBeHoCHas
CUCTEMA I03BOHOYHBIX JKUBOTHBIX U YesoBeka. Cep/lie, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOpamieHus. OBOJIOLNUOHHBIE YCIOXKHEHHUS CTPOEHUS KpPOBEHOCHOMU
CUCTEMBI MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u e€ perynsiusi.

Boeinenenue y opranu3moB. BeineneHue y pacTteHuil. BeigeneHue y *KUBOTHBIX.
CokpatutenbHbie Bakyonu. Opranbl BelaeneHus. OunbTpanus, cexperus u o0paTHoe
BCAChIBAaHUE KAaK MEXaHHU3MbI pabOThl OpraHoB BbiAeieHUS. CBs3b MOJOCTH Tejla C
KPOBEHOCHOW M BBIIEIUTEIBLHON CUCTEMAaMU. BhieneHne y o3BOHOUYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHkuuoHupoBanue Hedpona. OO6pa3zoBaHHEe MOYH Y
YeJoBeKa.

3amura y OpraHn3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. Criopsl OakTepui
Y LUCTHI MPOCTEHMIIMX. 3alliTa Y MHOTOKJIETOUHBIX pacteHnil. Kyrukyna. Cpencrsa
MMaCCUBHON M XUMHUYECKON 3aIUTEI. OUTOHIIUILI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX IPOW3BOJHBIC. 3aliuTa
opranu3zma ot Oosne3Hed. UMMyHHasa cuctema yenoBeka. KileToOuHbIH U ryMOpabHbIN
UMMYHUTET. Bpoxa€HHBI M npuOOpeTéHHbIN cnenupuyecknii nMMyHUTET. Teopus
KJIOHaJIbHO-celeKkTuBHOTO MMMyHuTeta (II. Dpmux, ®. M. bepuer, C. Tonerasa).
Bocnianvrenbable OTBETBI OpraHu3MoB. Posib BpOXKIEHHOIO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUH.

Pa3apaxuMoCTh U peryisauus y opraHusMoB. Pa3npakuMoCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucsl. Pa3apaxuMoCTh U peryisanms y pacTeHuil. PocToBble BelecTBa
U VX 3HA4YCHHUE.

HepBHas cucteMa u pediekropHas peryisauus y >KUBOTHbIX. HepBHas cucrema u
€€ OTAeNbl. DBOJIOLIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI y KMBOTHBIX.
OTaernbl TOJJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediekc u peduektopHas ayra.
be3ycnoBHbIE U YCIOBHBIE pe(IIEKCHI.

['ymopanbpHas peryasnus U 3HAOKPUHHAs CUCTEMA KUBOTHBIX U YesloBeKa. JKenesbl
DHAOKPUHHON CUCTEMBI U UX TOPMOHBI. J[elficTBHE TOPMOHOB. B3anMOCBSA3b HEPBHOM U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctemMa.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupt u  cxembl: «OIHOKJIETOYHBIE BOAOpOCHN», «MHOTOKIETOUHbIE
Bojopocin», «bakrepunm», «lIpocteiimme», «OpraHbl LBETKOBBIX PpPaCTCHUII,
«CucTeMpl OpraHoB MO3BOHOYHBIX KUBOTHBIX», « BHyTpEHHEE CTPOCHHE HACEKOMBIX)»,
«Txanu pactenuitn, «KopHesbie cuctemMbly, «CtpoeHue ctedis», «CTpoeHHe INCTOBOM
IJJACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoeka», «llummeBapurenbHas cucrema,
«KpoBeHocHas cucrema», «/lpixarensHas cucrteMa», «HepBHas cucreman, «Koxay,
«Mpblieunast cucrema», «BpimenurenbHas cucrema», «OHIOKPHUHHAS CHCTEMa,
«Ctpoenue wmpiuip», «Mmmynuter», «KumeynonomoctHeie», «Cxema mnHUTaHUs
pactenuit», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUAPHDY,



«CTtpoeHue mianapumn», « BHyTpeHHee CTpoeHHE JT0KIEBOTro YepBs», «HepBHas cuctema
peiO», «HepBHas cucrema nsarymkw», «HepBHas cuctemMa NPECMBIKAIONTUXCS,
«Hepsnas cucrema ntuny, «HepBHas cucrema mitekonurarommx», «HepBHas cucrema
yenoBekay, «Pediekcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl OAHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, dKUBBIE dK3EMIUIAPhl KOMHATHBIX PACTEHUM, repOapuu pacTeHHUIl pa3HbIX
OTZEJIOB, BJIAXHBIE MpeNaparbl KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIUU
0ECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJOoBeKa, O0OpyJOBaHHUE [JIsi JIEMOHCTpPALMH
MOYBEHHOTO W BO3AYUIHOTO MUTAHUS PACTCHUM, paclIEIVICHUs KpaxMaja U OeJIKOB MO/
neiictBueM (QepMeHTOB, 000pyAOBaHME I JEMOHCTPAIMM OMBITOB MO H3MEPEHHIO
YKU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX IBUKEHUN, MOJIETIU TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHUSI OPTraHU3MOB: Oecronoe (BKJIIOYasi BEreTaTHUBHOE) W
noyioBoe. Buybl 6ecrosioro pa3MHOKEHHUS: TTOYKOBAaHUE, CIOPYJISIUS, (hparMeHTaIus,
KJIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. [lonoBsie KieTkU, Wik rametsl. Meio3. Ctaaun Meio3sa.
[ToBenenne xpomocom B menose. Kpoccunrosep. buonormueckuii cMmbicii Meio3a U
II0JIOBOTO ITporecca. Meno3 U ero MecTo B )KM3HEHHOM IUKJIE OPraHU3MOB.

[IpenzaponpimieBoe paszputue. ['ameroreHe3 y >KMBOTHBIX. llonoBbIE Kene3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieTOK. CrnepmaroreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHATBLHOE  Pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3). DOMOPHOJOrus — Hayka O
Pa3BUTUU OPraHU3MOB. Mopgozcene3 — 00Ha U3 21ABHBIX NPOOIEM IMOPUOTIOSUU.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cragum sMmOproreHesa KUBOTHBIX (Ha
npumepe JAryuiku).  po6nenue. Tunel  apoOnenus. /[lemepmunuposannoe u
Hedepmunuposarnoe opoonenue. bracmyna, munvi 61acmyn. OCOOCHHOCTH IPOOJICHUS
MJICKOTTUTAIOIINX. 3apOJIbIIIEBBIC JTUCTKH (TacTpyJssivs). 3aKiajka OpraHOB M TKaHEH
U3 3apOJBIIIEBBIX JIUCTKOB. B3auMHOE BIIMSHUME 4YacTeil pa3BUBAIOIIETOCS 3apOAbIlia
(oMOpuoHasIbHAsT MHAYKIM). 3akiajKa TlaHa CTPOSHUS KMBOTHOTO KakK pe3yibTaT
UEepapXUYeCcKuX B3aWMOJECHCTBUN TEeHOB. BrnusHue Ha SMOpPHOHAIBHOE pa3BUTHE
pa3InyHBIX (PaKTOPOB OKPYKAIOILIEH CPebl.

Poct 1 pa3Butue xkuBoTHbIX. [locTamMOproHanbHblil iepuoa. Ilpsamoe u Henpsimoe
pazButue. Pa3zButre ¢ Mmeramop(}o3om y 6€CrI0O3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonorudeckoe 3HaueHHE MPSMOTO U HEMPSIMOTO Pa3BUTHS, WX PACIPOCTPaHEHUE B



npupoe. Tumel pocta )KUBOTHBIX. PAKTOPBI PETYJIALUN POCTA KUBOTHBIX U YEIOBEKA.
Craguu mocTAaMOPHUOHAIBHOTO Pa3BUTHS y )KMBOTHBIX U yenoBeka. [leprnoabl oHTOrenesa
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUE MPOIECCHI.

Pasmuoxxenne wu pasButhe pacteHuid. [ametodpur um cmopodur. Meito3 B
YKU3HEHHOM LIMKJIe pacteHuidl. OOpa3zoBaHue crop B mpoiecce meio3a. ['amerorenes y
pactenuii. OIUIOJOTBOPEHME M PAa3BUTHE PACTUTEIBHBIX OpraHu3MoOB. J[BoitHOE
OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHU3MBbl pETYISIIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpauu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmumbr u cxembl: «BereratuBHoe pasmHoOXkeHue», «Tumelr Oecmonoro
pa3MHOXKEHUs», «Pa3MHOXEHHE XIIaMHUIOMOHAIbB», «Pa3MHOKEHUE OBIJICHBD»,
«Pa3MHO)eHue runape», «Menosdy, «XpomocoMmel», «l'amerorenes», «CTpoeHue
ANLEKIETKH W crnepMaro3onga», «OCHOBHBIE CTaauu OHTOreHesa», «llpsamoe wu
HEMpsAMOeE pa3BuTue», «Pa3BuTme mainckoro xykay», «Pazsutue capanum», «Pa3Burtne
JATYIIKW», «J/IBOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX pacTeHH», «CTpOeHHE CEeMsH
OIHOJOJIBHBIX W JBYAOJIBHBIX PAaCTCHUI», «KU3HEHHBIM LUK MOPCKOM KaIlyCThD»,
«KU3HEHHBIN LUK MXa», «KH3HEHHBIM LUK NAOPOTHHKA», «KHU3HEHHBIA IUKII
COCHBD».

OOopynoBaHue: CBETOBOM MHKPOCKON, MHKpOIIpenapaThl SHIEKIETOK U
CIIEpMaTO30U10B, MOJENb «L{MKJI pa3BUTHS JIATYILLIKID.

JlabopatopHass padora «l3ydeHue CTpPOEHHs IOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

IIpakTnueckas padora «BbIABIEHME TPU3HAKOB CXOJCTBA  3apOJBIIIEN
ITO3BOHOYHBIX )KHBOTHBIX).

JlaboparopHast padora «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUN.

Tema 11. T'eHeTHuka — HayKa O HAaCJeJCTBEHHOCTH W HW3MEHYHUBOCTHU
OPraHMu3MoB

Hcropust cTaHOBIEHUS M Pa3BUTHUS '€HETUKH Kak Hayku. Pabotel . Mengens, I
ne ®puza, T. Moprana. Poibs oTeuecTBeHHBIX YUEHBIX B pa3BUTHU reHeTuku. Pabotsr H.
K. Konsoa, H. M. BaBunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, FO. A.
dunumuenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TOHATHS M CUMBOJBL. ['OMOJOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJITEPHATUBHBIE IPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK,
rOMO3UI0Ta, T€TEPO3Ur0Ta, YUCTAsl JIMHUSA, THOPUAbI, TeHOTHMN, QeHoTun. OCHOBHBIE
METOJbl ~ TEHETUKH:  TUOPUIOJOTHYECKHM,  IUTOJOTUYECKHI,  MOJIEKYJISPHO-
TEHETUYECKUM.

JdeMmoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. BaBunos,
A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B. Tumodees-
Pecosckuii.



Tabmuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXeMBbI CKPEITUBAHUS.
JlabopaTtopHnasi padora «JIpo3oduna Kak 00BEKT TCHETHUYCCKUX UCCIEIOBAHMIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemrbanue. [lepBblil 3akoH MeHnzaens — 3ak0H eAMHO00pa3us
ruOpu0B niepBoro nokosieHus. Ilpasuno qomunuposanus. Bropoit 3akon Menaens —
3aKOH paclielUieHus Tpu3HakoB. lluTomornueckue OCHOBBI MOHOTHOPUIHOTO
CKpelrBaHus. [ unmoTe3a 4nucToThl ramer.

AHanm3upyromee ckpemrBaHue. [IpoMexyTOuHBIM XapakTep HacleI0BaHUs.
Pacuienyienrie npu3HaKoB MPU HEMIOJIHOM JTOMHUHUPOBAHUH.

JurubpuaHoe ckpemuBaHue. Tperuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[uTOMOTMUECKIE OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUA.

CueruieHHoe HacienoBanue mpusHakoB. PabGotrer T. Moprana. CuerieHHOE
HACJICIOBAHUE T€HOB, HAPYIICHUE CLEIJICHUS MEXKAY reHaMHh. XPOMOCOMHAS TE€OpHUs
HACJICACTBEHHOCTH.

['eneTnka mosia. XpOMOCOMHBIM MEXaHWU3M ONPENEIICHUS NO0JIa. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli W TeTeporameTHbld 1oJd. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. IlmerioTponus — MHOKECTBEHHOE JIEVCTBUE I€HA.
MHOX€eCTBEHHBIN AJIJICIIA3M. B3aumonericteue HEaJUIEIbHBIX TEHOB.
Kommnementaprnocts. Onuctas. [lonmumepus.

['eHeTMYECKUIT KOHTPOJIb Pa3BUTHSL PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TAKKE
(bU3HOIOTUYECKUX TPOIECCOB, MOBEJACHUS U KOTHUTHBHBIX (QyHKIuH. ['eHeTHMueckue
MEXaHU3Mbl CHUMOMOT€HE3a, MEXaHM3Mbl B3aUMOJICUCTBUS «XO35MH — TMapasut» U

«XO03IMH — MHUKpoOMOM». ['eHeTHuecKkhe acneKkTbl KOHTPOJIA M U3MEHEHHS
HACJIEeICTBEHHOW NH(POPMALIMU B TOKOJIEHUSIX KIIETOK U OPTaHU3MOB.
JleMoHCTpanun

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

Tabmuubl u cxemsl: «llepBblii U BTOpoM 3akoHbl MeHpaens», «TpeTuil 3aKoH
Mennens», «AHanu3upyromee CcKpemuBanue», «HemonHoe TOMHUHHMpPOBAaHHUEY,
«CrenyieHHOE HacjeI0BaHUe MPU3HAKOB y 1po30o¢uib», «I eneTrka nona», «Kapuotun
yenoBekay, «Kapuotun aposzodunsy, «Kapuotunm nTuip», «MHOXECTBEHHbIN
aJIeau3mMy, «B3anMoaencTBue TeHOBY.

O6opynoBanue: MOENIb JUIsl IEMOHCTpAIMK 3aKOHOB €IMHO0Opa3usi ruOpumIoB
IIEPBOTO MOKOJIEHUS W PACIIEIJIEHUS NPU3HAKOB, MOJAEINb ISl IEMOHCTPALMM 3aKOHA
HE3aBUCUMOT0 HACJIeI0BaHUs IPU3HAKOB, MOJEIb I JEMOHCTPALMH CLEIUIEHHOTO
HACJIEJOBaHMsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/po3zodunar.

IIpakTuyeckas padora «/3ydyenue pe3yabTaTOB MOHOTMOPUIHOTO CKPEIIUBAHUS
y APO30QUITBD.

IIpakTuyeckas padora «M3yyeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u  cpeabl npu  GopmupoBaHUM  (EHOTHUIIA.
N3meHunBOCTh mNpH3HAaKoB. KayecTBeHHBIE M KOJWYECTBEHHBIE IPU3HAKU. Buel
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas  U3MeH4YMBOCTb.  Pomb  cpembl B (pOpMUPOBAHUU
MOAU(PUKAIMOHHON n3MeHunBOoCcTU. HopMma peakiuu npusHaka. BapuanvoHHbIi pan u
BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHYHUBOCTH.

['eHoTMIIMYECKass W3MEHYMBOCTh. (CBOWCTBA TEHOTUIMUYECKOW W3MEHUYHUBOCTH.
Buibl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMOuHaTuBHAasT HM3MEHYMBOCTh. Meio3 © TMOJOBOWM IMpoliecC — OCHOBA
KOMOMHATUBHONW HM3MEHYMBOCTU. Poib KOMOMHATHMBHON HM3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOr0 pa3HOoO0pa3us B Mpeeiax OJHOTO BUA.

MyTanroHHast U3MEHYMBOCTb. BHUIBI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbIE 1 THAYIIMPOBAHHBIE MyTalUH. S I€pHBIE U HUTOIIIA3MAaTUYECKUE MYTALIAH.
ComMarnueckne 1 moJIoBble MyTauuu. | IpuurHel BOSHUKHOBEHUS MyTaluuid. MyTareHsl u
UX BJIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAlMOHHOIO Ipolecca. 3aKoH
TOMOJIOTHYECKHX PSAJIOB B HacliencTBeHHOM n3MenurnBocty (H. M. BaBunios). BuesnepHas
W3MEHYMBOCTh U HACIIEICTBEHHOCTb.

Inueenemura u INUSEHOMUKA, POJIb INULEHEMUUEeCKUX (haKmopos 8 Hacied08aHuu
U UBMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOB.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmuubt u  cxembl:  «Buasl  u3MeHuuBOCTH»,  «MoauduxkanmoHHas
U3MEHUYUBOCTH», «KOMOMHATHBHAS W3MEHUYHMBOCTHY, «Meio3», «OmiogoTBOpeHue,
«I'enernyeckue 3a00eBaHus YeJIOBEKay, «BUIbl MyTalluii».

O6opynoBaHue: KUBbIE U TepOapHbIE IK3EMILUTIPhl KOMHATHBIX PACTEHHM, PUCYHKH
(poTorpadum) >KMBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopnass pabora «lccienoBanue 3aKOHOMEPHOCTEM MOIU(DUKAIIMOHHON
n3MeHYMBOCTH. [locTpoeHne BapralmoOHHOro psiia U BApUAMOHHON KPUBOMY.

IIpakTnueckass padora «Myrtauuu y  gapo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enHeTnka yesi0BeKa

Kapuotun uyemoBeka. MexayHapoaHas IporpaMma MCCIEIOBaHUS T€HOMA
geoBeka. MeToabl M3y4YeHUs TCHETHUKH 4YeJIOBEKa: T'eHEaJlornYecKui, OJIM3HEIOBBIM,
LUTOTCHETUYECKUN, TOMYJIALMOHHO-CTATUCTUUYECKUN, MOJEKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE  ONpeleNeHue  TEeHOTUNA:  MOJHOTEHOMHOE  CEKBEHHUPOBAaHME,
FEHOTUIIMpOBaHWE, B ToMm uucie ¢ nomompto [II[P-ananuza. HacnencrBeHHbie
3a0oseBaHusl yenoBeka. ['eHHble M XPOMOCOMHBIE OOJIe3HM uenloBeKa. boyiesHu ¢
HACJICICTBEHHON MPEAPACIONOKECHHOCThIO. 3HAYEHWE MEAUIMHCKOM TEeHETUKU B
NpEeIOTBpAlllEeHU W JICYEHHM TEeHETHMYeCKUX 3a0oJjieBaHMil uenoBeka. Menuko-
IF€HETUYECKOE KOHCYIbTUpOBaHHE. (CTBOJIOBBIE KIETKH. [IOHATHE «TEHETHYECKOTO



rpy3a». OTHUYECKHE AacCHEeKThl HCCIEJIOBaHUM B 00JIACTU PEAAKTHUPOBAHUS T€HOMA M
CTBOJIOBBIX KJIETOK.

['enetndeckne  (akTOphl  TOBBIMICHHONW  YYBCTBHUTEIBHOCTH  YEJIOBEKAa K
bU3MYEeCKOMY M XHUMHYECKOMY 3arpsi3HCHHIO OKpYKaroImiew cpenbl. ['eHeTmdeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpau

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl M3Yy4YEHHsS] TEHETHKHU
yesioBekay, «l 'eHeTnyeckue 3a00IeBaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JomecTukanus U celekius. 3apoKICHUE CEeJICKIMU U IoMecThKaluu. YueHnue H.
. BaBunosa o LleHTpax NporCcX0KIEHHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHui. Poib
CEJIEKIMH B CO3/JIaHUHU COPTOB PACTEHUN W MOPOJ KMBOTHBIX. COPT, MOpOJIa, IMITAMM.
3aKOH TOMOJIOTHYECKHUX PAJIOB B HaciaeACTBeHHOW n3meHunBoctd H. 1. BaBuiiosa, ero
3HAYEHUE ISl CEJIEKIIMOHHOM PaOOTHI.

Metonbl  cenekuMoHHOM paboThl. MCKycCTBEHHBIA OTOOp: MacCOBbIA U
WHJMBUAYAJbHBIA. DTanbl KOMOUHAIIMOHHON cesiekiuu. VcnbiTaHue mpou3BoauTeNen
1o oToMcTBY. OTOOpP 1O T€HOTHUITY C TIOMOIIBIO OIEHKH (PEHOTUIIA ITOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nmomoinbio ananuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM paboThl. PaguanuoHHbiii u
XUMUYECKUN MyTareHe3 KaKk MCTOYHUK MYTalMil y KYyJIbTYpHBIX (DOpM OpPraHu3MoB.
Hcnonb3oBaHne T€HOMHOTO peJaKTUPOBaHUSA M METOA0B pekoMOuHaHTHBIX JIHK mms
IOJIy4YE€HUs UCXOIHOTO MaTepuasa sl CEJICKLINH.

[Tonyyenue nmonumionoB. BHyTpuBHioBas rudbpuauzanus. binskopoacTBeHHOE
CKpellluBaHue, Wi UHOpuauHr. HepoJcTBeHHOE CKpellMBaHUE, WIM ayTOPUIAUHT.
I'etepo3uc u ero npuumHbl. Mcnonb3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
ruopuanzanus. IIpeomosnenne Oecruionus MEXBHUAOBBIX THOpHUAOB. JlocTHKeHMs
CEJIEKIIMU PACTEHUM U KUBOTHBIX. « 3€1E€HAA PEGOIOYUSLY.

CoxpaHeHUE U M3YyUYEHHUE TE€HETHMUYECKHX PECYPCOB KYJIBTYPHBIX PACTCHHH U UX
JTUKUX POJWYEH IS CO3/IaHUsI HOBBIX COPTOB W THOPHUIOB CEIIbCKOXO3SMCTBEHHBIX
KyJIbTyp. M3yuenue, coxpamenue u ynpaeieHue 2eHeMudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX — HCUBOMHBIX 6  YeNax — VIyYUleHUs
CYWecCmeyIowux U CcOo30aHUsi HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HUcle C
NPUMEHEHUEM COBPDEMEHHBIX MEemOo008 HAYYHBIX UCCIEe008AHUL, NepedosblX uoell u
NepCneKmuBHbIX MexHoI02UlU.

JlemoHcTpanuu

[Toptpetsi: H. K. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsaneHKoO,
b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipel U cxembl: «lIeHTpHI TPOUCXOXKIAEHUS UM MHOTO0Opa3usi KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKHX PAIOB B HACIEACTBEHHOW W3MEHYMBOCTUY,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».



JlabopatopHass paGora «/3yyeHue COpPTOB KyJbTYPHBIX PACTEHHI M IOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTHuyeckas padora «lIpuBnBka pacTeHuN».

IKcKypcus «OCHOBHBIE METOMBI M IOCTHMIKEHUS CEIEKIUN PACTEHUM U )KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTAHILIMIO, IJIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA yYacTOK, B
TEIUIMYHOE XO35ICTBO, B J1a0OPaTOPUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYeCKasi 0HOJIOTHSA

OOBEKTHI, UCNOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIIETOUHBIE U TKAHEBBIE KYJIBTYPHI,
MUKPOOPraHU3MbI, X XapaKTepUCTUKA. TpaIulinoHHas ONOTEXHOJIOTUs: XI1eO0neueHue,
MOJy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BHHOJAEINE. MUKPOOHOIOTHYECKUIT CHHTE3.
OOBEKTH MUKPOOHOJIOTrMYECKUX TeXHONOrui. IIpon3BoacTBO Oenka, aMHMHOKHUCIOT U
BUTAMUHOB.

Co3nanue TEXHOJOTHM W HWHCTPYMEHTOB IIEJEHAIIPABICHHOIO W3MEHEHHUS H
KOHCTPYMPOBAaHHsI T€HOMOB C LEJIBIO0 MOJy4EHUS OPraHW3MOB M HX KOMIIOHEHTOB,
CoJIep KallliX HE BCTPEUAOIIHECs B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounasa wmxeHepus. MeTonapl KylabTypbl KJIETOK W TKaHEW pAacCTEHUM U
#KUBOTHBIX. Kprobanku. ComaTnueckasi ruOpuan3alys 1 cCOMaTHUEeCKUd SMOPHOreHE3.
Hcnonp30BaHue TaluIOWI0B B CEIEKUMM pacTeHuil. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIIOHANbHBIX AHMUMENL 8 MeOUyUHe.
HcKycCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTPYKLMA SAHLEKICTOK M KIOHUPOBAHUE
KUBOTHBIX. MeETOJl TpaHCIUIAaHTALlUU AJep KIETOK. IexHonocuu 0300poeieHus,
KYIbIMUBUPOBAHUS U MUKPOKIAOHAILHO20 — PASMHONCEHUS  CeNbCKOXO3AUCTNEEHHbIX
KYbmyp.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHaHTHbIX JHK. Cosdanue mpanceennvix opeanuzmos.
JlocTrkeHns U NEPCHEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPUH. DKOJOTHYECKUE U
TUYECKUE TPOOIEMbI TEHHOW UHKEHEPUHU.

Menununckue OuorexHosoruu. lloctreHomuass mudposas MeaununHa. [TLP-
JUarHocThka. MeTaboJOMHBIN aHaIN3, TEHOLIEHTPUUECKUI aHaIu3 MPOTeoMa YeIoBeKa
JUISl OLIEHKHU COCTOSIHUS €ro 310pOBbs. McIonp30BaHue CTBOJIOBBIX KIIETOK. TaprerHas
Tepanusi paka. 3D-OuoumkeHepusi s pa3paboTku  (QyHIAMEHTATBHBIX OCHOB
MEIULMHCKUX TEXHOJOTHM, CO31aHMUs KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJIOTHUU
TpéXxMepHoro  OuompuHTHMHTa U ckadbdonauHra  Jjig  pelieHus  3aaad
IIEPCOHATN3UPOBAHHON MEAULIMHBI.

Co3nannie BEKTOPHBIX BaKIIMH C LENbI0 00ecredeHnss KOMOMHUPOBAHHOM 3alllUThI
or  Bo30Oynutenedt  OPBU, YCTAHOBJICHUE  MOJIEKYJISIPHBIX ~ MEXaHU3MOB
¢dbynkunonupoanusi PHK-comepxammx BUpPYCOB, BbI3BIBAIOIIMX 0OCO00 OIACHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu



Tabmupr 1 cxemsl: «Vcmonp3oBaHHE MHUKPOOPTAHW3MOB B TPOMBIIUICHHOM
IIPOU3BOJACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlabopaTtopHas pa6ora «/3yueHue oObEKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

JIKckypeuss  «buOTexHOJIOTMST —  BaKHEWINass  IIPOU3BOAMTENBHAs  CUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:xaeHue ¥ pa3BUTHE 3BOJTIONUOHHBIX MPEACTABJICHUA B OHOJIOTUHI

OpomonmonHas teopus Y. [Japeuna. [IpeanochUTk BOSHUKHOBEHUS TAPBUHU3MA.
JKu3znb u HayuyHas nestenbHOCTh Y. /lapBuHAa.

JIBrokymue cuibl »BooIuu BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
Pa3MHOXKEHUSI OPraHU3MOB, HACJIEICTBEHHAsI U3MEHUHUBOCTh, 00pb0a 3a CyIIECTBOBAHMUE,
€CTECTBEHHBII U HCKYCCTBEHHBI OTOOD).

Odopminenue cunteTndecko teopuu sBomtonuu (CTDI). HeltpanbHas Teopus
sBotonMK. CoBpeMeHHasi BOJIIOIMOHHAs OUOJIOTHSI. 3HAYEHUE IBOTIOLIMOHHON TEOPUHU
B (popMHpPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JleMoHCTpanun

[Toptpetsr: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, K. KroBbe,
Y. apsun, C. C. YetBepukos, 1. 1. lImansraysen, Jx. Xonaein, J. K. benses.

Tabmuubr u cxembl: «Cucrema >xuBo mpupozsl (o K. Jlunnaero)y, «JlectHuiia
*KuBbIX cymiecTB (o Jlamapky)», «Mexanusm (HopMHUpOBaHUS TMPUCITOCOOTICHUN Yy
pacteHuit u >kuBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapmipyra myremectBus Y.
Hapsunay, «Haxonku Y. [lapBunay, «®@opMbl 60psOBI 3a cymiecTBoBaHue», «[lopoab
ronyOeii», «Muoroobpasue KyabTypHbIX (opm KamycTsl», «llopoasl gomamniHux
KUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBBIX BuAOB (mo Y. J[apBuny)», «Cxema
COOTHOIIEHHUSI JIBIXKYIIUX CHJI ABOTIOLMHNY, «OCHOBHBIC TOJIOKEHUSI CUHTETUYECKOU
TEOPHUH BOJIOLIUN.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tomymsiius Kak d2JieMeHTapHas eauHuila 3Bosrolud. COBPEMEHHBIE METOMbI
OIICHKH T€HETUYECKOT0 Pa3HOOOpa3usl U CTPYKTYpHI onysisiiuid. IsMeHnenue renoonia
MOMYJISIIIUM  KaK DJIEMEHTApHOE DBOJIOIMOHHOE SBJICHUE. 3aKOH TE€HETHYECKOIO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DnemeHTapHbIe (PAKTOPHI (IBIKYIIUE CHIIBI) HBOIOIUMU. MyTaIlMOHHBIN MPOIIecC.
KoMmOunatuBHass wu3MeHYUBOCTh. Jlpelid TeHOB — ciydaiiHbple HEHAINPaBJICHHBIC
W3MEHEHHUSI 4YacToT ajulesie B momyisinusx. O¢dekT ocHoBarens. Iggexm
oymuliouno2o eopaviuka. CHUdICEHUe 2eHemu4ecKko2o pa3HooOpasus. NPUduHbl U
cneocmeus. llposenenue s¢ppexma Opetigha 2enos 6 OGONLUIUX U MANBIX NONYIAYUSX.
Murpauuu.  M3omsiuuss  nonyJisiumii:  reorpaduueckas  (IPOCTPAHCTBEHHAs ),
ounonoruyeckas (penpoyKTUBHAS).



EctectBennbiii  otO0p — HampaBisiiomuii  ¢gaktop dBomonuu.  Dopmbl
€CTECTBEHHOT'O otOopa: JBUKYILIHAMN, CTaOWIM3UPYIOLIUH,  pa3phIBAIOIINN
(mm3pyntuBHbif). [lomoBoit oTOOp. BoO3HUKHOBEHHME M HBOJIOLUSA COLMAIHLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoGieHHOCTh ~ OpPraHM3MOB ~ KaK  pe3yJdbTaT  MHUKPOIBOJIIOIHUU.
Bo3HukHOBeHHE MPUCTIOCOOIEHUI Yy Opranu3MoB. ApoMopdo3bl M HAMOATANTAIUH.
[Ipumepsl mpUCIOCOONEHUI Yy OpraHu3MoB: MopdoJioruyeckue, (PU3N0IOTUYECKUE,
onoxumuyeckue, nopegeHueckue. OTHOCUTETLHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u CTpykTypa. BumgooOpa3zoBanue Kak pe3ysbTaT
MUKpOdBoIOIMU. M3omsanus — kirodeBoit paktop BugoodpazoBanus. [lytu u cnocoObl
BHUJ1I000pa30BaHMUS: aJIONAaTPUUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOE» (MTOJMILTONAN3AIs, THOpuan3anus). JJIMTeTsHOCTh
HBOJIFOLIUOHHBIX TIPOLIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 3BOJIOLIMOHHON OHOJOTMK B pa3padOTKE HAYYHBIX METOJOB COXPAaHEHUs
OouopazHooOpazusi. MHUKPOIBOJIIONMS M KODBOJIOIUS MMAapa3UTOB M UX XO3S5EB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmunp! 1 cxembl: «MyTallMOHHAs U3MEHYUBOCThY, «llomynannonHas cTpykrypa
Buga», «Cxema mposiBieHHMs 3akoHa Xapau—BaiinOepra», «/IBmxyiue cuibl
IBOJIIOLIUNY»,  «DKOJOTMYECKass M30JALMS  TMONYyJISUUN  CeBAaHCKOM  (openny,
«['eorpauueckas u30MsLMS JTUCTBEHHUIIBI CUOWPCKOM M JIMCTBEHHHULBI JAypCKOI»,
«IlonynsIIMOHHBIE BOJIHBI YHUCJIEHHOCTH XHWIIHUKOB W KepTB», «Cxema aelcTBus
€CTECTBEHHOT0 0TOOpa», «Popmbl OOpHOBI 3a cyuiecTBOBaHUE», «HIyCTpHaTbHBII
MenaHu3M», «KuBble uckonaembie», «IIOKpOBUTEIBCTBEHHAsT OKpacKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka O KMBOTHBIX», «DU3MOJIOTHYECKUE  aJanTalun,
«IIprcnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENLHOCThY, «Kputepuu Bugay, « Buabi-
nBorHukM», «CTpykTypa Buaa B mpupoae», «CrnocoObl BHA000pa30BaHUI,
«['eorpauueckoe BHUIOOOpa3oBaHHWE TPEX BUAOB JAHIBILEHY», «DKOJIOTUYECKOE
BUI000pa30BaHue BUIIOB CUHUI, «[lomummouasl pactenuit», «KamycTHO-penedHbIi
ruOpuI.

O6opynoBanue: repbdapuy pPacTeHU, KOJJICKIIMM HACEKOMBIX, 4ydyeja MTHUIl U
3BEpeil C MpUMEpaMH Pa3IMYHBIX MPHUCTOCOOJICHUI, Yydesia MTUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUI OJU3KUX BUIOB, 00Pa30BaBIINUXCS PA3TMYHBIMU CIIOCOOAMU.

JlabopaTtopHasi pa6ora «BrIsiBIeHHe U3MEHYHBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGopaTopnasi padora «IIpucrnocobyieHnsi OpraHU3MOB W HMX OTHOCHUTEJIbHAs
11e71eCO00Pa3HOCThY.

JlabopaTtopnasi pab6ora «CpaBHEeHHE BUIOB 110 MOP(DOJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl



Metonbl HU3ydeHUs Makpo3BOJOLMH. [laneoHTONOrm4yeckne MeToAbl U3Y4YECHHS
sBosmonuu. [lepexonnsie Gpopmbl U (PUITOTEHETUYECKHUE PAIBI OPTaHU3MOB.

buoreorpadudeckue MeTopl U3ydeHus 3Boitonuu. CpaBHeHHE (QIopbl U (GayHbI
MaTEepUKOB U OCTpOBOB. buoreorpaduueckne obmactu 3emuu. Bunmbl-sHaemukd u
PEIUKTHI.

OMOpPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHUECKHE METOAbl HU3YUCHUS
HBOJIOLMHU. ['€HETHYECKHE MEXaHW3Mbl DHBOJIOLMM OHTOTE€HE3a U  MOSIBJICHUSA
HBOJIIOLIMOHHBIX HOBLIECTB. | 'OMOJIOTHYHBIE U AHAJIOTUYHBIE OpraHbl. PyquMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETHYECKHE, OMOXUMUYECKUE U MATEMaTHYECKUE
METOAbl H3y4YEeHHUS HBOMIOUMHU. [‘OMmonornusHble TeHbl. (COBPEMEHHBIE METOMbI
MOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OOuue 3akOHOMEpPHOCTH (TIpaBUjia) H3BOJIONUU. [IpuHyun cmeHvl GYHKYUI.
HeoOpatumocTe »Bomonuu. ApanTtvBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. Kosanesckuit, ®. Mromep, 3. ['ekkensb.

Tabmunpl 1 cxembl: «@DWIOT€HETUYECKUH psiA Jomaam», «ApXEONTEPUKCY,
«3Bepo3yOble sepb», «Creronedansy, «PuHnOUTH, «CeMEHHbIE MAOPOTHUKN,
«buoreorpaduueckue 30Hb1 3eMiny, «/peiid koHTnHEHTOBY, «PenukTeD, «HauanbHble
CTaJuu 3MOPHOHAIBHOIO PAa3BUTHS IMO3BOHOYHBIX >KMBOTHBIX», «I OMOJOrHMYHBIE WU
aHaJIOTUYHbIE OpraHbeDy, «PyauMeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HaOOpPHI
YyejloBeKa W IIMMIaH3e», «[JaBHble  HampaBlieHUs  3BoJouun»,  «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUICKIIUM, TepOapuu, MYJSDKHM  HMCKOMAEeMbIX  OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAUMEHTApHBIX OpPraHoB H
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHble runoTe3sl IPOUCXO0XKICHUS )KU3HU Ha 3emiie. AOMOTreHe3 U TaHCIIEPMHUSL.
JloHayuHble TMpeACTaBICHUS O 3apOKICHUM KU3HU (KpeauumoHu3M). l'umoresa
IIOCTOSIHHOTO CaMO3apOoXKJICHUs XU3HU U €€ ompoBepkeHue onbitamu . Penu, JI
Cnannanmanw, JI. Tlactepa. [Iporcxoxaenne >Kxu3Hu u acCTpOOUOIIOTHS.

OcHoOBHbIE 3Tanbl HeOpraHudeckou sBoironuu. llmaneraphast (reosioruyeckas)
ABOJIIOLIMA. XUMHUYECKas HBOJIIOLNA. AOMOT€HHbIN CHHTE3 OPraHUYECKUX BELIECTB U3
Heopranmdeckux. OmeiTr C. Mumepa u I'. FOpu. OO6pazoBaHue MOIMMEPOB W3
moHoMepoB. Koanepsarnas runoreza A. M. Onapuna, runote3a nepBUYHOro OyJIbOHA
Jx. Xongaeitna, renernyeckas runote3a . Mémnepa. Pubosumsl (T. Yek) u runoresa
«vupa PHK» V. I'un6epra. ®opmupoBanrie MeMOpaH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Hcropus 3emsin 1 Metoasl €€ u3yuyeHus. Mickomaemple OpraHHYeCKUE OCTATKH.
['eoxpononoruss u e€ meronsl. OTHOCUTENbHAs W a0CONIOTHAsT T€OXPOHOJIOTHS.
["'eoxpoHosornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanel oprannyecko 3Bostonuu. [losiBIeHHE W 3BOIMIOIMSA NEPBBIX
KJIETOK. DBOJIONMS MeTaboin3Ma. Bo3HuKHOBEHUE MepBbIX 3KOcucTeM. COBpEMEHHBIE
MUKpPOOHBIC OMOIIIEHKM KaK aHaJor MepBBIX Ha 3emie cooOlmiecTB. CTpOMATOIHTEHI.
[IpokaprOThI U DYKapHOTBHL.

[Ipoucxoxaenue -sykapuoT (CUMOHMOTeHe3). DBOJIOIMOHHOE TMPOUCXOKIACHHUE
BUPYCOB. [Iponcxok1eHre MHOTOKJIETOUYHBIX OPTraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATambl HSBOJIONMH BbICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pactenui. Beixon pactenuid Ha cymy. [losiBieHHe cIOPOBBIX PACTEHUN U 3aBOCBAHHUE
nmu cymn. CemeHHble pacTeHus. [I[poncxox1eHne NBETKOBBIX PACTEHU.

OCHOBHBIC JTambl HBOJIIOIUU JKUBOTHOTO MHpa. (OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX THIIOB.
[lepBbie XOpaoOBbIE€ KUBOTHbIC. JKU3HHL B BOJE. OBOJIONUA MO3BOHOYHBIX.
[Ipoucxoxaenne ampuoduii u pentunuid. [IpoucxoxaeHre MICKONUTAIOUUX W ITHII.
[Tpunun knroyeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU M TO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

PasButHe xu3HM Ha 3emile 1O dpaM U NEPUOJAM: apXeW, MPOTEPO30H, MaAIE030M,
Me3030M, KaitHo30#. OOIas XapakTepUCTHKa KJIMMAaTa W Te0JIOTHYECKUX MPOIECCOB.
[TosiBneHue M pacuBeT XapaKTEpPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE: €ro yCIOBUSA U
BJIUSIHUE Ha Ta30BbIM cOcTaB aTMOC(hEpHI.

MaccoBble BBIMHUpPAaHHUSI — OKOJIOTUUECKHE KpHU3UCHI MNpouuioro. IlpuuuHel u
CIEACTBUS MAacCOBbIX BbIMUpaHUN. COBpEMEHHBIN 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenusi 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHass cucTemMa oOpraHudyeckoro wmupa. IIpuHIMOBI K1accupuKanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: @. Peaun, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. 1. OnapuH,
Jx. Xongewn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabnuuel u cxembl: «Cxema omnbita @. Penu», «Cxema omnbita JI. IlacTepa mo
M3YUYECHHUIO CaMO3apokaeHUs ku3Hm», «Cxema onbita C. Musnepa, I'. FOpu», «IOTamnbl
HEOPraHUYECKOW IBOMOIMNW», «l'eoxpoHosormyeckas mkana», «HayanpHble >Taribl
OpraHU4ecKoi sBomonum», «Cxema o0pa3oBaHUsI DYKaApHOT MyTEM CHUMOHOTEHE3ay,
«CucteMa >KMBOM TpUPOAbD», «CTpoeHue BuUpYyCa», «ApoMopdo3bl pacTeHUN,
«Punnogute», «OMHOKIETOUYHBIE BOJOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«Mxwm», «llanoporaukn», «l'ogocemMeHHble pacTeHus’», «Opranbl [BETKOBBIX
pacteHui», «Cxema pa3BUTHA KUBOTHOTO MHUPA», «ApoMOp(}O3bl KUBOTHBIX,
«IIpocrerimmey, «Kumeunononoctueie», «llnockue uyepBu», «HYIEHUCTOHOTHEY,
«Pw1OBI», «3eMHOBOMHBIE», «lIpecmbikarommuecs», «lITumby, «MIleKOTUTAIOIIUEY,
«Pa3BuTHE KU3HU B apXEUCKOM 3pe», «Pa3BUTHME XKHU3HU B MIPOTEPO3OMCKOU IPER,
«Pa3BuTHE KU3HU B MAJICO30MCKOM 3pe», «Pa3BUTHE XKU3HU B ME3030MCKOU 3pe»,



«Pa3BuTHe XKU3HU B KailHO30HCKOW 3pe», «CoBpeMEHHass CUCTEMa OPTraHUYECKOIo
MHUpPay.

O6opynoBanue: repOapuu pacTeHUN PA3IMIHBIX OTACIIOB, KOJJICKIINH HACEKOMBIX,
BJIQXXHBIE NPEMapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH HIJIOKOXKHX,
CKEJIETHI T03BOHOYHBIX KUBOTHBIX, Uy4eJia NTUL U 3BEPEH, KOJUIEKIIMH OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISIDKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas saboparopuasi padora «MoaenupoBanue onbiToB Muimepa—tOpu
0 M3YYCHUI0 a0MOTEHHOIO0 CHHTE3a OPraHWYeCKHX COCAUMHEHUN B TMEPBUYHOMN
atMocdepe».

JlaGopaTopHasi pabdora «/3yueHue u onrcaHue UCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB.

IIpakTHyeckas padora «M3yueHne ocOOCHHOCTEH CTPOEHUS PACTCHHM pa3HBIX
OTZIEIIOBY.

IIpakTnueckas padora «l3yueHne OCOOEHHOCTEH CTPOEHUSI TMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHOBIEHUE TMPEACTABICHUM O NPOUCXOKICHUM 4YeloBeKa. Pemurnosnsie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CXoncTBO 4YeloBeKa € KUBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKa.
CBueTENbCTBA CXO/ICTBA YEJIOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-MOP(OIOTHYECKHE,
IMOpHOJIOTHYECKUE, PU3NO0JIOr0-ONOXUMUYECKUE, TToBeieHUeckre. OTauuns yeaoBeKa
OT JKUBOTHBIX. [IpAMOXOKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IpU3HAKOB. Pa3BuTne
TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JIBrkymne cuibl (QakTopbl) aHTPONOreHe3a: OMOJOTUYECKHE, COLMAJIbHBIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaguU AaHTPOINOTeHe3a. PaHHUE YenoBEKOOOpa3Hble 00E3bSIHbI
(MpOKOHCYJIBI) U paHHUE MOHTUABl — OOILIME MPEIKH YETIOBEKOOOpPa3HBIX 00€3bsH U
JOEeW. ABCTpPAJONUTEKH — JBYHOTHME MPEAKH JIOAEH. YeOBEK yMenblil, NEPBBIC
M3TOTOBJIEHUSI OPYIHM TpyAa. YUenoBeK NPSIMOXOISIIMKA U IEPBBIM BBIXOJ JIFOACH 3a
npenensl AQpuxu. YUenoBek relnenbOeprckuii — OOIIMIM MPEeJoK HEaHAEePTaTbCKOTO
YEJI0BEKa U YEJI0BEKAa pa3yMHOr0. UenoBeK HeaHAEPTaIbCKUN KaK BUT JIFOAEH XOJIOAHOTO
KiInMara. YenoBek pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHW YEIIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoOMuKa.

DBOJIONNS COBPEMEHHOTO ueloBeka. EcTecTBeHHBIH OTOOpP B MOMYJISIHUSIX
yenoBeka. MyTanroHHbIN Tipotiece u noauMopdusm. [lomynsiimonHbie BOJTHBI, Ipeiid
T€HOB, MUTpalus 1 «3(QPeKT ocHOBATENsD B MOMYJSALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lonsatue o pace. boisbimme pacsl:  eBponeougHas
(eBpasmiickas), aBCTpajO-HErpouaHasi (PKBAaTOpHUaJIbHAS), MOHTOJIOMJHAs (a3UaTCKO-
amMepuKaHckas). Bpemss W myTu pacceleHus delloBeKa Mo ruiaHere. EQuHCTBO
yeyoBeueckux pac. Haywynas HecocrosiTeabHOCTh pacu3ma. IIpucnocobiieHHOCTh



YEJIOBEKa K Pa3HbIM YCIOBHAM OKpy:Karoulel cpeabl. BinusiHue reorpaduyeckoi cpeasl
u peiida reHoB Ha MOP(OJIOTHIO M PUUOTIOTHIO YEIIOBEKA.

MexauCIMIUIMHAPHBIE METOABI B (pU3MUECKON (OMOIOTHYECKOI) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AHTPOMNOJIOTHS M TAJIEOAHTPOIOJIOTUSl YEJIOBEUYECKUX MOIMYJISIIUM.
buoconnanbHble HCCIEIOBAHUS NPUPOJBI 4esioBeKa. lccinenoBaHWe KO3BOJIOLUA
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHCTpauu

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabmuubl 1 cxeMbl: «MeToAbl aHTPOIOJOTUNY, «I OJOBHOM MO3T YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsiHb), «CKeJIeT 4elloBeKa U CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbL», «J[BHKYyIIME CHIIBI aHTPOIIOTE€HE3a», «IBOJIOLHOHHOE
JIPEBO YEIIOBEKA», K ABCTPAIIONUTEK), «HeIOBEK yMenbIi», «YenoBeKk MPSAMOXOASAIIHI,
«/lenncoBckuil yenoBek» «Heanpeprambusy, «KpomanboHub», «lIpenku demoBekay,
«JTanbl 3BOITIOLIMU YETOBEKa», «Packl uemoBekay.

OOopyioBaHuE: MYJISKA OKaMEHENOCTEH, MPEAMETOB MaTE€pUAIbHOW KYJIBTYpPbI
NPEIKOB 4YeJoBeKa, penpoaykuuu (¢ortorpaduu) KapTUH ¢ MUDOIOTHYECKUMU U
OMONEHCKUMHM  CIO)KETaMHM  IPOUCXOXKJIEHUA  4YelloBeKa, (ororpaduu  HAXOJOK
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepella YeJIOBEeKa U uyepera
IIMMIIaH3€, MOJEJIb KUCTH YEJIOBEKAa M KHUCTU IIMMIIAH3€, MOJEIM TOopca IIPEAKOB
YeJI0BEKa.

JlaGopaTopnas paGora «/I3yueHue ocOOEHHOCTEN CTPOEHMS CKEJIETa YEIOBEKa,
CBSI3aHHBIX C IPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMUECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOLUCHHUSIX OPraHU3MOB M
HAJ0PraHM3MEHHBIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxeHre U pa3BUTHE dKoJoruu B Tpynax A. I'ymbonbara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaum 3KOJOTHUMU.
CBs13b DKOJIOTHH C IPYTUMH HAYKaMH.

Metonbl skonoruu. IloneBbie HaOMONEHUS. OKCIEPUMEHTHI B 3KOJIOTHMH:
MPUPOIHBIC U JabopaTopHbie. MoieTupoBaHue B 9KOJIOTUH. MOHUTOPHUHT OKPYKaroIei
CpEIlbl: JIOKAJIbHBIN, pETUOHAIBHBIN U TJI00ATBHBIN.

3Ha4YEHHE SKOJIOTMYECKUX 3HAHUU JUJIS YEIOBEKA. DKOJIOIMYECKOE MUPOBO33PEHUE
Kak OCHOBAa CBSI3€M u4esioBedYecTBa C MNpuponord. DOpMHUpPOBAHUE DSKOJIOTHYECKOU
KYJIBTYpPBI U 9KOJIOTUYECKON IPAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsi: A. T'ymboasar, K. @. Pynse, H. A. CeBeprios, O. ['exkensb, A. Tenciu,
B. H. Cykaués.

Tabmuubr u cxembl: «Paznensl skonorum», «Metonel 3kojmorum», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

JlabopaTopHasi padora «/3yueHne METOIOB SKOJIOTMUECKUX UCCIETOBAHUIN).

Tema 7. Opranusmsl U cpea 00MTAHUS



Okojorudeckne (GakToppl M 3aKOHOMEpHOCTH ux aeictBusa. Kiaccuduxamms
IKOJIOTUYECKUX (PAKTOpPOB: abMOTHYECKHe, OMOTHYecKue, aHTpomoreHHbie. OOmme
3aKOHOMEPHOCTH JEHCTBUS 3Kojorudeckux ¢akropos. IlpaBumo mmaumyma (K.
Mmpenrens, . Jlubux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOWOHTHBIE
OpPIaHU3MBl.

Abuotnyeckue ¢akropbl. CBET Kak 3KoJoruueckuilt gaxrtop. JlelcTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUN U
YKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHaJIbHAsA POJIb cBeTa. POTONEPUOANU3M.

Temmnepatypa kak sxosiornueckuil pakrop. JleficTBue TemmnepaTypbl Ha OpraHU3MBbl.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

BrnaxHocts Kkak 3Kojornyeckuit (akrtop. Ilpucnocobnenuss pacTeHHMR K
noJJIep>KaHu0 BoJHOTro OanmaHca. Knaccudukanuss pacTeHU MO OTHOIIEHHIO K BOJIE.
[IpucnocoOnenus ;kUBOTHBIX K NU3MEHEHHIO BOJHOTO PEXUMA.

Cpeapl oOWTaHHMS OPraHW3MOB: BOJHAs, Ha3eMHO-BO3/yIlHAas, ITOYBEHHAS,
[IyOMHHAs MOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH
cpen oouTanust opranu3MoB. [IprcnocoOeHnst OpraHu3MoB K dKU3HH B PA3HBIX CPeaXx.

buonornyeckne putmbl. BHenHue n BHyTpeHHHE pUTMBbl. CyTOYHBIE U TOJIUYHBIE
putMbL. [Iprcnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM MU3MEHEHUSIM YCIIOBH JKU3HU.

XKuznennsle ¢opmbl opranu3moB. [loHstue o xusHeHHOU (opme. Ku3HEHHBIE
(GopMbl pacTeHUM: [epeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TpPaBhbl,
ofHoJieTHUE TpaBbl. JKU3HEHHBbIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, T'€OOMOHTHI,
a’3poOnOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qakropbl. Bujabl OMOTHYECKHMX B3aMMOJEWCTBHI: KOHKYpEHLUS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmsl. Ilapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjeOHn4YecTBO). HeTpoduueckue B3aumoiecTBUs
(Tommueckue, gopuueckue, Gadbpuueckue). 3HaueHUE OMOTHUUYECKUX B3aUMOJICUCTBUMN
JUIsL CYIIECTBOBaHUS OPraHU3MOB B cpefe oOuTaHus. [IpuHUIMI KOHKYPEHTHOIO
UCKITFOUEHHS.

JlemoHcTpanuu

Tabmunpl u  cxembl: «Oxojorudeckue (GakTtopb», «CBETOBOW CHEKTpPY,
«OKOJOTUYECKHE TPYNNbl >KUBOTHBIX I10 OTHOIIEHHIO K CBETY», «TerIoKpOoBHBIE
KUBOTHBIE», «XOJIOMHOKPOBHBIE KMBOTHBIE», «DU3HOJOTHYECKHE  aJanTaluu
XKHUBOTHBIX», «Cpeibl 00MTaHUs OpraHu3MoBY, «bronornueckue puTMbly, « KU3HEHHbIE
dopmbl  pacteHuit»,  «KuszHeHHble  (HOpPMBI  KUBOTHBIX»,  «ODKOCHUCTEMa
IIMPOKOJUCTBEHHOTO Jieca», «DKOCUCTEMA XBOWHOro useca», «llenu mnuranusy,
«Xumnanuectoy, «Ilapazutuzmy, «KonkypeHius», «Cumonosy», «KommeHncammzm.

O6opynoBanue: repdbapun pacTeHUN U KUBOTHBIX, IPUCITOCOOTICHHBIX K BIMSHUIO
Pa3IMYHBIX JKOJIOTUYECKUX (PAaKTOpPOB, TepOapuu CBETOJIOOMBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUN, CBETOJIIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBHIE
KOMHATHBIE pPAacTeHHs, TepOdapuM ¢ KOJUIEKIMU TEIUIOIOOUBBIX, 3UMOCTOMKHX,



MOpPO30YCTOMYMBBIX PACTEHUM, 4Yydesla MNTUL MU 3BEpei, repOapuu pacTeHUM,
OTHOCAIIUXCS K TUTpoduTam, kcepodhuram, Mme3odprutaM, KOMHATHBIC PACTCHUS JAaHHBIX
TPYIN, KOJJIEKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpefax, repoapuu U KOJUICKIIUU
pacTeHUd W >KMBOTHBIX, OOJIAJAIONIMX YepTaMU MPUCIIOCOOIIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIIOBUM JKM3HU, TrepOapuyd M KOJUICKIUHU PACTEHUM U KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (POPM, KOJIJICKIIMHM KUBOTHBIX, YUYACTBYIOIIMX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopHasi padora «BpIsiBIieHHE MPUCTTOCOOTICHUI OPraHU3MOB K BIIUSIHHUIO
CBETAY.

JlabopaTtopnasi padora «BpIsiBieHHE MPUCTIOCOOTICHUI OPraHU3MOB K BIIUSIHUIO
TEeMIEPaTypbI».

JlaGopaTopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUSY.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyisiuuu. [lomynsuus kak Ouojormyeckas
cucrema. Ponb HEOAHOPOTHOCTH cpenbl, (U3UYECKUX OaphepoB M OCOOCHHOCTEH
Ouosioruu BUAOB B (OPMHUPOBAHUM TMPOCTPAHCTBEHHOW CTPYKTYpPhl MOIMYJISIIHAM.
OcHOBHBIE TIOKA3aTENM MOMYJSIIANA: YUCICHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUS.

Dkosoruyeckass CTpykKTypa mnonyiasiuud. OLeHKa YUCIECHHOCTH MOMYJIAIUY.
JAvHaMuka 0OomyasiuMM W €€ perysanus. buoThdeckuid MNOTEHIMAaN MOMYJIALNY.
MopgenupoBanue AMHAMUKU TONYJSAuU. KpuBble poCTa YUCIECHHOCTH MNOMYJISALINH.
KpuBbie BepKUBaHMS. Perynsiius yucieHHOCTH oMYA poib (PAKTOPOB, 3aBUCSIIIUX
Y HE 3aBUCSIIMNX OT IJIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BuAoB (I- u K-crparerun).

[Tonsarue 06 3xo0TUYECKON HUIllle BUAa. MectooouTanue. MHOrOMepHast MOJIEb
skojornueckon Humm Jx.JM. XartumHcoHa. PasMepel 3KOJOTrMYECKOW  HMIIM.
[ToTeHnmanbHas U peaaTu30BaHHAS HUILIH.

Bun kak cucrema nonynsinuil. Apeassl BUA0B. BUIBI U MX )KU3HEHHBIEC CTPATETUU.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHU TOBEJACHUS U MUTPALMIl KUBOTHBIX. bUOJTOTMYECKHE WHBA3UU
4yKEpOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl u  cXembl:  «ODKOJOTHYECKHME  XapPAKTEPUCTUKU  TOMYJISIUNY,
«IIpocTpaHcTBEHHasl CTPYKTypa NOMyJAlUn», «Bo3pacTHble mupamMubl MOMYJISIAN,
«CKOpOCTh 3aceyieHHs] MOBEPXHOCTU 3eMJIM PA3IMYHBIMU OpraHuzmMammy», «Mopaenb
skosnornyeckor Humu Jx. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: ceMsiH paCTeHUN K paCCEIICHUION.

Tema 9. IKo10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.



Coo6miecTBa opranu3MoB. brorienos u ero crpykrypa. CBs3u MEX1y OpraHu3MaMH
B OMOILIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. [x. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpPraHU3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIyIEHTHL. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Aonornueckue 6J0ku s3xkocucteM. [1ouBbI U Wbl B
sKocHucTeMax. KpyroBopoT BEIECTB H MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTelId 3KOCUCTEMBI. bromacca W mpoayKIus. DKOJIOTUYECKUE
nupamMubl YUcesl, 0MOMacChl U SHEPTUU.

Hunamuxka sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUU U UX MPUUYUHBI. AHTPOIOTE€HHBIE BO3JECHUCTBUSI HA CYKIIECCHUH.
Knumakchnoe cooOmiectBo. buopasHooOpazue W TMOJHOTa KPYyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHUBOCTU COOOLIECTB.

[IpupoaHble 3KOCHCTEMBL. JKocUCmeMbl 03€p U peK. IKOCUCmeMbl MOopeu U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTPOIIOTEHHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMA. ArponeHo3. Paszmuuusa Mmexay
AHTPONOTEHHBIMU U IPUPOTHBIMU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas diopa u
dayna. Cunantponuzanus TOpOJCKOW QayHbl. buonoruueckoe M XO3sIMCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpPraHU3MOB B
aKocucTeMax. Ponb kackaonozo agpgexma u 6u008-30uPuKamopos (Kino4esvix 6U008) 8
@yHryuoHuposanuu sxocucmem. llepeHOC PHEPrUM M BEIIECTB MEXKIY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TOMYJISIIMA M 3KOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/ICHCTBUM.

Mexanuszmvl 8030eticmeusi 3a2psA3HeHUll PA3HLIX MUNO0E HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYAAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJI02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030eticmausi.  MeTofojioTusT ~ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOT'E€HHBIX YKOCUCTEM.

JlemoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabnuibl u cxeMmbl: «CTpyKTypa OMOIIEHO3a», « IKOCHCTEMA IIMPOKOIUCTBEHHOTO
neca», «IKOCHCTEMA XBOHMHOrO Jjeca», «DyHKIMOHAJIbHBIE TPYIIBl OPraHU3MOB B
skocucteMey», «KpyroBopor BemiecTB B 3kocuctemey, «llenu nurtanus (mactOumHasi,
JNETpUTHAsA)», «IJKOJOTMYEeCKasi NupaMuja 4Yucem», «IKOJOrM4eckas mnupamuia
omomMacce», «OKoJoTHYeCKas mHpaMmuja dHeprum», «OOpa3oBanue 0010TaY,
«IlepBuuHas cykueccusi», «BoccTaHOBIEHHE Jieca TOCHe TMoXapa», «IKOocHCTeMa
o3epa», «ArpoueHo3», «KpyroBopoT BeIIECTB MW MOTOK JHEPrUU B arpoleHO3e»,
«IIpumepsnl ypOOIKOCUCTEM.



O6opynoBanue: repbapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, 4Uydesa MTHUIl U
3Bepell, repOapuu KyJbTYpHBIX M JUKOPACTYIIUMX PAaCTEHUN, aKBapUyM KakK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

Jlabopatopuass pabGora «l3ydyenne pa3HOOOpa3Wsi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKypcHs «IKCKypCHsl B TUITMYHBIN OMOTreo1ieHo3 (B 1yOpaBy, Oepe3HsiK, ebHUK,
Ha CYyXOJOJbHBIN UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

JOKcKkypeusi «IKCKypcHus B arpo’kocucreMy (Ha TI0Ji€e WJIM B TEIIUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — oOmemmanerapuas oOomouka 3emud, TIE CYIIECTBYET WU
CylllecTBOBajia >ku3Hb. Pa3zBuTue mnpencraBieHuit o O6uochepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu Ouocdepsl u e€ cocras. JKupoe
BEILECTBO OMochephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cCyllecTBOBaHMs Ouochepbl. OcobeHHOCTH Onochepbl Kak
robanbHOW 3KocHucTeMbl. [/[uHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIIECTB U OUOr€OXMMHUYECKUE IUKIBI (yriepoja, a3ora). PUTMUYHOCTD SIBIICHUN B
ouocdepe.

3oHanbHOCTh OHOchephl. [lonstue o Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa,
XBOMHBIE Ji€Ca, CMEUIAHHbIE U IIMPOKOJMCTBEHHBIC JIECA, CTENH, CABAHHBI, ITyCTHIHM,
TPONMUYECKHE JIeca, BHICOKOTOPhs. Kimmar, pacTUTeNnbHbIN U KUBOTHBIA MHUpP OHOMOB
CYILLH.

CrpykTypa 1 (yHKLUHS XKUBBIX CHUCTEM, OIIEHKAa MX PECYpCHOr0O MOTEHIMana U
onocdepHbIX PYHKIUH.

JleMoHCTpauumn

[Toptpetsr: B. W. Bepranckuii, 3. 3rocc.

Tabmuuer u cxeMmbl: «l'eochepst 3emnmy, «KpyroBopoT aszora B MPUPOIEH,
«KpyroBopoTr yriepoga B mnpupone», «KpyroBopor kuciopoga B HOPHUPOIEY,
«KpyroBopoT Bojbl B nipupojie», «OcHOBHbIE OMOMBI cymny, «KnumaTudyeckue mosica
3emmn», «TyHapa», «Taitray, «Cwmemanabiii jec», «IIHpOKOJIUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «I1ycTeiH», « TponuyuecKuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0OIIAs cpeaa

DKOJIOrM4ecKre KpU3UChl U UX NMpUUYMHBI. BozneiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HeHHe BOJIHOM cpenbl. OXpaHa
BOAHBIX pecypcoB. Paspymienue mnousbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpOIIOTEHHOE BO3JECHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. Oxpana
PaCTUTENBHOTO U )KUBOTHOTO MUpa. OCHOBHbBIE IPUHIUITBI OXpaHbl MpUpoibl. KpacHbie



kHuru. Ocobo oxpaunsiemeie npupoansie Tepputopun (OOIIT). borannueckue cansl u
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pPAa3BUTHSA 4YEJIOBEYECTBA M MPUPOJBIL.
ParnmonansHo€ MPHPOAONOIB30BaHUE M COXpAaHEHHE OHOJOTHYECKOTO PazHOOOpa3us
3emun. OO1IME 3aKOHOMEPHOCTH TII00ABHBIX 3KOJIOTUYECKUX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3UCA U €r0 BEPOSITHBIC MOCIE/ICTBHUS.

Pa3BuTHE METOJ0B MOHUTOPMHIA PA3BUTUS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
CucmemHble uccied08anus nepexooa K pecypcocbepezaroweti U KOHKYpeHmocnocoOHou
snepeemuxe. buonocuueckoe paszmoobpazue u  oOuopecypcevl. HayuonanvHvie
ungopmayuorHvle cucmemsl, obecneyugaroujue 0OCMyn K UHGOpMayuu no COCMOAHUIO
omoenvHblx 6u008 u Ikocucmem. OCHOBbI IKOpeadbUIUMaAyuu dKOCUCMeEM U CnocoO08
OopbOBI ¢ OuonospedcoeHuamu. Pekoncmpykyus MOpCKUX U HA3EMHBIX 9KOCUCTEM.

JleMoHCTpauumn

Tabmuubl U cxembl: «3arpsi3HeHHe atMochepbl», «3arpsi3HeHue TuaApochepbD,
«3arps3Henue nouBb», «llapHukoBbId 3PdekT», «Oco00 oXpaHseMble NPUPOIHBIE
TEPPUTOPUM», «MOenH yIpaBiIsieMOTro MUpPay.

O6opynoBanue: (ororpaduu OXpaHSEMbIX PACTCHHN W >KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH perHoHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yJibTaTaM OCBOCHHUS
OOyJarOIIMMHUCS TPOTpaMM  CPEIHETr0 00mero o0pa3oBaHUS: JIMYHOCTHBIC,
MeTaIpeIMETHbIC U TIPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOTrpaMMbl MO OUOJIOTUU
BBIICJICHBI CJIEAYIOIIME COCTABJISIONIME: OCO3HAHHE OOYyYaroUMMHUCA POCCUICKON
IpaKJaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTUIO, CAMOCTOSITEIbHOCTUA U
CaMOOIIPECIICHUIO, HAIu4ue Momusayuy K 00y4eHu0 OMOJIOTUH, YeleHAnpagieHHoe
pazeumue BHYTPEHHHX YOEXKICHHM JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaJULMA pa3BUTUS OHMOJIOTMYECKOTO 3HAHUA, 20MOBHOCMb U
cnocobHocmsb 00y4aIOIINUXCs PyKOBOACTBOBATHCS B CBOEH JIEATEILHOCTH IEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME OHOJOTMYECKOro 00pa3oBaHUs,
Haauyue npasoco3HaHusi SKOJOTUYECKON KYJIbTYPbI, CHOCOOHOCMU CMA8Uums 1IN U
CTPOUTH >KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH JOCTUTAIOTCA B
€IUHCTBE Y4YeOHOM W BOCHHUTATEIIbHOW JI€ATEIbHOCTA B COOTBETCTBUM C
TPAAULUOHHBIMA POCCUWCKUMH COLIMOKYJIbTYPHBIMUA, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TPHUHSATHIMH B OOIIECTBE MpaBUJIaMU U HOpPMaMHu
NOBEJIEHUS U CIOCOOCTBYIOT TIpOIECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHHUS U
caMOpa3BUTHS, Pa3BUTHSI BHYTPEHHEU MO3UIIMU JTUYHOCTH, TATPUOTU3MA U YBAXKEHUS
K 3aKOHY M MPaBOINOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3AUMHOIO
YBaXEHUS, OEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICAUI0 U TPATUIUSM
MHOTOHAIIMOHANBLHOrO Hapoaa Poccuiickoit denepanniv, OpupoAe W OKPYKarolIeh
cpene.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUSI y4eOHOTO MpeameTa «bruosorusy T0IKHbI
OTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYy4YalIIMXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3ULMEH JUYHOCTH, CHUCTEMON [EHHOCTHBIX
OpUEHTAIlUM,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHHH,  COOTBETCTBYIOIIMX
TpPaJAULIMOHHBIM LIEHHOCTSAM POCCUIMCKOT0 00IIECTBA, pACIIMPEHUE KU3HEHHOTO OIbITA
U ONbITa JEITEJIBHOCTH B TMPOILECCE pealu3alldid OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHON ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK O00yYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOr0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIITMOHHBIX TIPAB M 00SA3aHHOCTEH, YBaKEHNE 3aKOHA U
PaBOMNOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATENBHOCTU MPHU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U TTO3HABATEIbHBIX 33/1a4, BBITIOJIHEHUN OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACTIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KWU3HU U OOBICHSATD €€;

YMEHHE YYMUTBIBAaTh B CBOMX JICMCTBUSIX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JTIOJIe C pa3HbIMU YOEXKJICHUSMH, KYJbTYPHBIMH IIEHHOCTSIMH H
COLIMAJIbHBIM I10JIOKEHUEM

TOTOBHOCTh K COTPYJIHUUECTBY B MIPOIIECCE COBMECTHOT'O BBHITIOJIHECHUS YUCOHBIX,
MM03HABATEIbHBIX U UCCIIEA0BATEIILCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIICHU K MHEHUIO
OIMIMTIOHEHTOB TP OOCYKIEHNUHN CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU W BOJOHTEPCKOU JESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKITAHCKON HWIECHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHHUS K CBOEMY HapOJay, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHOM, ropaocTy 3a
CBOM KpaH, CBOWO PoauHy, CBOW S3BIK W KYyJbTYPYy, MPOLIJIOE W HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[ICHHOCTHOE OTHOIIIEHHWE K MPUPOAHOMY HACJIEAUIO U TMaMSTHUKAM IMPUPO/IHI,
JTIOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIQJ] POCCUHCKHUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, IOHUMaHUs 3HAYCHHUSI OMOJIOTHH B TTO3HAHUHU 3aKOHOB MPHUPOJIBI, B )KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTBA;

uneliHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO W 3ammure OrtedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICGHMBATh CHUTYyallMI0 U TPUHUMATh OCO3HAHHBIC pEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIEHHE K CBOUM POAUTEIISIM, CO3JIAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEW CEMEWUHOM KWU3HU B COOTBETCTBUHU C TPAIUIASIMU
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKCHUIO B pa3HbIX BHAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BoCNUTAHUA, (POPMUPOBAHMUS KYJIbTYPbI 310POBbS H
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYHs:



MOHMMAaHUE W peaju3aIus 3JJ0pOBOTO M 0€30macHOro 00pasa Ku3HU (370pOBOE
MUTaHue, COOJIOICHNE TUTUEHUICCKUX TIPaBUI U HOPM, cOaaHCHPOBAHHBIA PEKUAM
3aHATHM W OTABIXa, peErysipHas (U3UYECKas AaKTUBHOCTBH), OEPEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIICHHUS K COOCTBEHHOMY (pu3ndeckoMy H
MICUXUYECKOMY 370POBBIO;

MOHUMAaHUE [IEHHOCTH MPaBWI MHIUBUAYATBHOTO U KOJJIEKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFOJCH;

OCO3HAHHWE TIOCIEJACTBUNA W HENPUATHUS BPEIHBIX MNPUBBIYEK (YHIOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOJIIOOUE;

FOTOBHOCTh K AaKTUBHOW JESATEIIBHOCTM TEXHOJOTUYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpeC K pas3nuyHbiM chepaMm mnpodecCHoHaIbHON JeATEeIbHOCTU, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP OyyIIeil mpodeccruu U peanru30BbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MMPOTSKECHUU
BCEH JKU3HU;

7) 3KOJI0TH4eCKOTr0 BOCIIMTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHUE K IPUPO/I€ KaK MCTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CyIlIECTBOBAHMUS,;

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KYJIbTYpbl: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TTIOCTYIKOB M OIIEHKH WX BO3MOXKHBIX MOCIEICTBUM sl OKPYKaroen
Cpenpl;

OCO3HAHUE TIJI00ALHOTO XapakTepa JKOJOTMYECKUX NpoOJeM U TyTed ux
pelieHus;

CIIOCOOHOCTH MCMOJB30BATh MPUOOpETaeMble TPU U3YUEHUN OMOJIOTUN 3HAHUS U
YMEHUSI IPU PEIICHUU NPOoOsIeM, CBA3aHHBIX C pAllMOHATBHBIM PUPOAOTIOIBE30BAHUEM
(cobmrofieHne mMpaBWJI TOBEJACHUS B TPUPOJE, HAIMPABICHHBIX HA COXPaHEHHE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsr);

AKTUBHOE HEINPUATHE JCHUCTBUH, MPUHOCSIIIUX BpPEd OKPYKAIOIIEH MPUPOIHON
cpelle, yMEHHE TMPOTHO3UPOBATH HEOJArOMPUSTHBIE IKOJIOTHUYECKUE MOCIEICTBUS
MPEANTPUHUMAEMBIX JIEMCTBUM U MIPEAOTBpAIATh UX;

HaJMyue Pa3BUTOrO 3KOJOTUYECKOTO MBIIUIEHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OMbITA JIESITEIBHOCTH KOJOTHUUECKON HAMpaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA
MMH B TIO3HABATEIbHON, KOMMYHUKATUBHON U COITMAJILHON MPaKTUKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUUECKOMN AEATEILHOCTH AKOJIOTHUECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(hOpPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKW M OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOI'O Ha JIUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHTATEIBLCKOW KYJIBTYpPhl KaK CpeIcTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TTO3HAHUS MUPA;

NOHMMaHuEe crnenuduky OMOJOTUM KaK HayKd, OCO3HaHuUsA €€ poJlu B
GbOpMHpPOBAHUK PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKpY)KarolleM MHUpPE Kak O €IMHCTBE IPHUPOJIbI, YEJIOBEKa U
oOIIeCTBa, B TO3HAHWU TMPHUPOJHBIX 3aKOHOMEPHOCTEW U peHIeHUuH MpoOJIeM
COXpaHEHUs TPUPOAHOTO PABHOBECHUS,

yOSXKIEHHOCT, B 3HAYUMOCTH OWOJIOTHH JII COBPEMEHHOW ITMBWIIA3AIUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJOTHUM, CTOCOOHBIX pPeIllaTh PECYPCHBIE TPOOJIEMBI Pa3BUTHSI YETIOBEUYECTBA,
MouCKa MyTed BBIXOAA W3 TJIOOATBHBIX JKOJOTHYECKUX MpoOjieM W obecredeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY HMCIOJIb30BAHUIO MTPUPOTHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B IMOJYyUYEHUN OMOJIOTUYECKUX 3HAHUN B TIEJISX ITOBBITIICHUS
oOmIel KyJnbTYphl, €CTECTBEHHO-HayYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTu
(GyHKIMOHATBHOM T'PAMOTHOCTH OOydaromuxcs, GOpMUPYEMON TMpU H3YYCHHUH
OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHHUS, HUCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTHU MCIIOJIb30BATh MOJIy4aeMble 3HAHUS ISl aHAIIM3a U OObSICHEHUS
SIBJICHUM OKPYKAIOLIEro MUpPa U MPOUCXOANIUX B HEM M3MEHEHMM, YMEHUE JIeTaTh
000CHOBaHHBIC 3aKTIOYCHHUS HAa OCHOBE HAYYHBIX (JAKTOB M MMECIOIIUXCS JAHHBIX C
LEJBIO0 TIOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIMOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perIeHus MPo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAyYHOWU JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ICATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh ¥ CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHWI0, K AaKTHUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUW 1O OHOJIOTUH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysNbTaThl OCBOCHHS Yy4ueOHOTO mpenmera «buomorus»
BKJIFOYAIOT: 3HAUYUMble JUIsi  (OPMHUPOBAHUS MHPOBO33PCHUS  OOyUYaAIOIINXCS
MEXIUCITUTUTMHAPHBIE (MEXMPEeIMETHbIE) OOICHAYYHbIE TOHSTHS, OTpaXKarolue
[IEJIOCTHOCTh HAYYHOM KApTUHBI MHpa U CHeuUKYy METOIOB TO3HAHUS,
WCIIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (BEIIEeCTBO, DHEPrus, SBJICHHE, Ipoliecc,
CUCTeMa, HayuyHbId (aKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HcclieJoBaHue, HAOJIO/ICHUE, U3MEpPEHNe, IKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC



yueOHble  JIeHcTBUSL  (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIC),
obecrieunBaromme (GopMupoBaHne (YHKIIMOHATHLHOM TPAMOTHOCTH W COIHMAILHOM
KOMIETEHIIMHA 00YJarOIIMUXCS; CIOCOOHOCTh 00YUaIOIIUXCsI UCTIOIb30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS W YHHUBEpCAJbHBbIC Y4YEOHBIC
JEHCTBUS B I03HABATEILHON U COLIMAJIBbHON MIPAKTHKE.

B pesynbrare usydeHus: OMOJIOTMM Ha YPOBHE CPEIHErO 001Iero 00pa3oBaHus y
oOyuaroierocsi OyayT cOpMUPOBAaHbBI MO3HABATEIbHbIE YHHUBEpCAJIbHBIE YUYEOHBIE
NEHCTBUS,, KOMMYHUKAaTUBHBIE YHHMBEpPCAIbHbIE YUYEOHbIE NEHCTBUS, PETYJISITUBHBIC
YHHUBEpCaJbHbIC yUEOHbIE IEHCTBUS, COBMECTHAS AESITEIbHOCTb.

MertanpeameTHble pe3yiabTaThl OCBOEHHS IPOrPaMMbl  CPEIHEro 0OIero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBJ1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOATENBbHO  (QOPMYJIMPOBATH U aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCTIONB30BaTh TPU OCBOCHUHM 3HAHWUH TMPUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHUs, Kiaccudukaiuu, o00OIIEeHUs), PACKPbIBaTh CMBICI
OMOJIOTMYECKUX TOHSATUH (BBLAENATh MX XapaKTEpHbIE MPU3HAKU, YCTaHABJIMBATh
CBSI3U C APYTUMU HOHATUSAMU);

ONpENeNATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI JEATEIILHOCTH C TOCTABJICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATUS JJs OObsICHEHUS (PaKTOB M SABIICHUUN
KUBOU MPUPOJBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (HHIYKTUBHBIC, IeIyKTHBHBIC, [T0 aHATIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUMS B pacCMaTPUBAEMBIX SBICHUSX,
(bopMyIMpOBaTh BEIBOJIBI M 3aKTFOUCHNUS;

NPUMEHATH CXEMHO-MOJICIbHBIE CPEJCTBA IS MPEICTABICHUS CYIIECTBEHHBIX
CBS3€H U OTHOUIEHUH B U3y4aEMbIX OMOJOTMYECKUX 00BEKTAX, & TAKKE MPOTUBOPEUUI
pa3HOTO pOJia, BRISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUJIaH pEIICHUS MNpOoOJIeMbl C YYETOM aHajiM3a HMEIOLUXCs
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMOIHITH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/ICTh HABBIKAMHU Y4Y€OHO-HCCIIEIOBATEIBCKOW W TIPOCKTHOW IESATEIBHOCTH,
HaBBIKAMM  paspelieHuss  npoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOWCKY METOJOB PEIICHUs MPAKTHYECKHX 3a]ad, MPUMEHEHHIO
Pa3IUYHBIX METOIOB MIO3HAHUS;



UCITOJIB30BaTh PAa3jIMYHbIE BUJIbI IE€ATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS,
€ro MHTEpIpETAM, TPEOoOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYALUSIX, B TOM
YHCIIe IPU CO3aHUU YUYE€OHBIX U COIIMAIbHBIX TIPOEKTOB;

dbopMUpOBaTh HAyUYHBIM THUIl MBIIUJICHHS, BIAJETh HAYYHONW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh M (POpMyIHUpOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJIAITb  NIPUYMHHO-CJICICTBEHHBIE CBS3M M aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEellIeHUs, HAaXOIUTh apTyMEHTHI JJisl JOKa3aTelbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEICHUS 3aa4H PE3yIbTaThl, KpUTUYECKU
OLICHHBATh UX JOCTOBEPHOCTH, IPOIrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJISITh LI€JICHAINIPABICHHBIM TIOMCK IEpeHOoca CPEACTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYI0 W IIPAKTUYECKYHO 0O0JacTU
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHHAJIbHBIE MOJAXOAbl M PEIICHU,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHUKAX MH(pOpMauuu (TeKcTe y4eOHOTo
nocoOusi, HAy4yHO-TIONYJSPHOM  JUTEpaTrype, OHOJOTMYECKHX  CJIOBapsX U
CIPABOYHMKAaX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIu3upOBaTh
MH(OPMAIUIO PAa3IMYHBIX BUJOB U ()OPM IPENCTABIICHUS, KDUTUUECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bopMyaMpOBaTh 3aMpPOChl U MPUMEHSATh PA3IUYHbIE METOJbI MPHU TMOHUCKE H
otbope Ouosiornyeckod HHQPOpMaIuu, HEOOXOAUMOM ISl BBIMOJHEHUS Y4YEOHBIX
3azay;

npuoOpeTaTh  OMBIT  MCMOJb30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOI'O MCHOJB30BAHMS Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (QOpMy  TpeACTaBICHUS
ononornyeckor nHPopMaluu (Cxembl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKU H
Apyroe);

MCIOJIb30BaTh HayUHBIH S3bIK B KAUECTBE CPEACTBA ITPU paboTe C OHMOIOTrHUECKOM
uH(popMaIue: NPUMEHITh XUMHUYECKUe, (PU3NYECKUe U MaTeMaTUYeCKUEe 3HAKU U
CUMBOJIBI,  GopMmynbl, abOpeBUaTypy, HOMEHKJIATypy,  HCIOJb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISAITHOCTH;

BJIAJI€Th HaBbIKAMH PACMO3HABAHUS U 3alUThl HHPOPMALUU, HHPOPMALIUOHHOM
0€30MacHOCTH JTUYHOCTH.



OBjajieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) obmenme:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATH B
UaIoTe WM JTUCKYCCHHM TIO CYIIECTBY OOCYXJaeMOl TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BEICKA3bIBATh CYKJIEHUSI OTHOCUTEIHHO BBIMIOJHEHUS MpeJIlaraeéMom 3a/1auu,
YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUN JPYTUX YYACTHUKOB JIUAJIOTa WU
JIUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpEJNCTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOHMIMKTHBIX CUTYallUi, YMETh
CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3UYHBIMU CrocobamMu OOIIEHHS M B3aMMOCHCTBHS, MOHUMATh
HaMEpPEHUs APYTUX JIIOJIeH, MPOSIBISTH YBAKHUTEIbHOE OTHOLICHHE K COOECETHUKY U B
KOPPEKTHOU GopMme (HopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTHYHO H3JAraTb CBOIO TOYKY 3pPEHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIAWBUAYaJIbHOM
paboThI MPHU PEIICHUH OHOJOTUYECKON MpoOeMbl, 000OCHOBBIBATh HEOOXOJAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUU y4eOHOM 3a1auH;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

OpUHUMATh  LETd  COBMECTHOM  JESTEIbHOCTH,  OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS TO €€ JOCTH)KEHMIO: COCTaBJIATh IUIAH JCHCTBUM,
pacmpenenatb poiu ¢ Y4€TOM MHEHUH Y4YaCTHHKOB, OOCYXIAaTh pPe3yibTaThl
COBMECTHOM paboThI;

OLIEHWBATh KaueCTBO CBOETO BKJIAJa M Ka)XJOTO yJYaCTHHUKA KOMaHJBI B OOIIWi
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

nmpeayiaraTh HOBBIC TIPOCKTHI, OIGHWBATh UACH C TIO3WIIMH HOBU3HHI,
OPUTHHATBHOCTH, TIPAKTUICCKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATETMYECKOE IOBEACHHE B  Pa3IMYHBIX
CUTYaIUSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBy1aieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

UCITIOJIb30BATh OMOJIOTHYECKUE 3HAHMS JIJISl BBISIBJICHUS TIPOOJIEM U UX PEIICHUS B
KU3HCHHBIX U YUCOHBIX CUTYaIIUSIX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUH TIEJIEBBIC U CMBICIIOBBIE YCTAHOBKHU
B CBOUX JICHCTBHSIX M TIOCTYMKAX MO OTHOIIEHHUIO K )KUBOU IPUPO/IE, CBOEMY 370POBBIO
¥ 37I0POBBIO OKPYKAOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISATh TIO3HABATEIbHYIO JI€ATEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (POPMYJIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa3zoBaTeIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIECHUS MPOOJIEMBI ¢ YYETOM MMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CHUTYaLMsIM;

pacIMpATh pAMKH Y4EOHOIO MPEeAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CH0COOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON PYAULIMN B Pa3HBIX
o01acTAX 3HAaHUU, MOCTOSHHO IOBBIIIATh CBOM OOpPa30BaTENIbHBIN M KYJIBTYpPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJ€Th HABbIKAMHU MMO3HABATEIBHON peIEKCUM KaK OCO3HAHUSI COBEPIIAEMbBIX
JEWCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUN, HCIIOJIb30BAThH
npuEMBI pehIEKCHH VISl OLIEHKU CUTYallMH, BBIOOpa BEPHOT'O PEILICHUS;

YMETh OLIEHUBAaThb PHUCKM W CBOEBPEMEHHO IPUHHMMATh PENIEHUA IO HX
CHIDKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYIUX IIpM AaHAJINU3E pPe3yJIbTaTOB
JEATEIIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTBl JPYIUX IIpM AaHAJIU3E pPe3yJIbTaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeJOBEKA.

MNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yJabTaThl OCBOCHHUS COACP)KaHWUS ydeOHOTO TMpeaMeTa
«buonorus» Ha yriyOoJIéHHOM YPOBHE OPHUEHTHPOBAHBI Ha o0ecrieueHne mpopuILHOTO
oOyueHus oOyyaromuxcs 6uosioruu. OHM BKIIIOYAIOT: ClieU(pUYEcKue sl OMoIoruu
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JCUCTBUI MO OCBOCHHUIO, MHTEPIPETAIUU U
peo0pa30BaHUI0 3HAHUM, BUBI JEATEILHOCTH MO MOJYyYEHHIO HOBBIX 3HAHUM U WX
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYaIIHSX.
[IpeameTHBIC PE3yNbTATHI IPEICTABIICHBI IO TOJIaM U3YUYEHUS.

[IpenmeTHBIe pe3ynbTaThl OCBOeHUs ydeOHoro mnpeamera «buomorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJIA OMOJIOTUH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUH €CTECTBCHHO-HAYYHOW KapTUHBI MUpPA, B MIO3HAHUH 3aKOHOB
IPUPOALI M PEIICHUHM TPOOJeM pallMOHAIBHOTO TPHUPOIOIOIB30BaHUS, O BKIIAJE
POCCHICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;



BJIAQJICHHE  CHCTEMOM  OWOJIOTMYECKWX  3HAaHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOITOJIAraroIIye OMOJIOTHYECKHE TEPMUHBI U OHATHS (KU3Hb, KJIIETKA, OPTaHHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYIISIIHS, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTUE), OMOJIOTHYECKHE Teopuu (kierouyHass Teopus T.
[IIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi T€OpUsT HACIEACTBEHHOCTH T.
Moprana), yuenus: (H. V. BaBunoBa — o nieHTpax MHOroo0Opasusi ¥ MpOUCXOKICHUS
KyJIbTYPHBIX pacTeHHUI), 3aKOHBI (€IMHOOOpa3us IMOTOMKOB MEPBOTO MOKOJIEHUS,
paculeruieHusl, YHMCTOThI TaMeT, He3aBUcUMoro HacieaoBanus [. Mengens,
rOMOJIOTHYECKUX pAIOB B HacieacTBeHHoW wu3meHunBocth H. WM. Basuiosa),
MPUHIUIBI (KOMILJIEMEHTAPHOCTH);

BJAJCHUE OCHOBHBIMH METOJAaMU HAYYHOTO TIO3HAHUS, WCIOIB3YEMBIX B
OMOJIOTMUECKUX  HMCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHE, HW3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM 4YHUCJIE OaKTepui,
rpu0OO0B, pacTEHUH, KUBOTHBIX M YEJIOBEKAa, CTPOCHHSI OPraHOB M CUCTEM OPraHOB
pacTeHul, JKUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINUX B
OpraHM3Max pacTeHUH, )KUBOTHBIX U YeJIOBEKa, OMOJOrMYECKHX MPOLECCOB: OOMEHa
BEIIECTB (MeTaboIM3M), TMpEBpaIeHUs DHEPrUH, OpOXKEHUs, AaBTOTPOPHOTO U
reTepoTpo(pHOro TUIOB MHUTAaHUA, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MEWo03a,
raMeToreHes3a, SMOpUOTeHEe3a, NOCTAIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS,
WHJUBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS T'EHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpPraHOMAaMH KIETKH U HUX
(GYHKIUSAMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW U X (YHKIUIMH, MKy OpraHaMu
U CUCTEMaMH OPTaHOB y PACTCHUH, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIMSIMU, MEKIY
CUCTEMaMU OPTraHOB M UX (DYHKIMSAMHU, MEX]Y dTanaMyd OOMEHa BEIIECTB, dTanamu
KJIETOYHOTO LMKJA U YKU3HEHHBIX LUKIOB OPraHU3MOB, dTanaMu 3MOPHOHAIBLHOTO
pa3BUTHS], TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIOM U (pakTOpaMu cpeibl OOUTaHUS;

YMEHHE BBISBISITh OTIMYUTEIbHBIE MPU3HAKH KUBBIX CHCTEM, B TOM YHUCJIE
pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIIOJIb30BATh COOTBETCTBYIOIIME APryMEHThI, OMOJIOTMUYECKYIO
TEPMUHOJIOTHI0O M CHMBOJMKY I JOKa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKHUX TPYIIIL,

yMEHUE pellaTh OMOJOTUYECKHE 3aJaud, BBISBISATH NMPHUYUHHO-CIICIACTBEHHBIC
CBSI3M MEXIy HCCIIEITYEeMbIMH OMOJIOTHYECKUMHU TMPOIIECCAMH U SIBIICHUSIMH, JEJIaTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OPATOPHBIE W MPAKTHYECKUE pabOThl, COOIIOIATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;



YMEHUE BBIABUTaTh THIOTE3bl, MPOBEPITH MX 3KCHEPUMEHTAIbHBIMU
cpeacTBamu, (opMmynHpys 1LeTb HCCIEAOBAaHUA, AaHAJIM3UPOBATh IOJyYECHHBIC
pE3yNbTATHI U 1€JIaTh BHIBOABL;

YMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIbCKOM paboTe Mo OHONOTHH,
HKOJIOTUU M MEIUIIMHE, MPOBOAMMON Ha 0a3e IMIKOJbHBIX HAyYHBIX OOUIECTB, U
yOJIUYHO MPEACTABIATH MOTYyUYECHHBIE PE3YyJbTaThl HA YYEHUYECKUX KOH(PEPECHITUX;

yMEHUE OIIEHUBATh STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIE0BaHUI B 00J1acTH
Ovonoruu W MeAUIMHBI  (KJIOHUPOBAHME, HWCKYCCTBEHHOE OIUIOJOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA U CO3/JaHuE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYUIECTBJISATh OCO3HAHHBIM BBIOOp Oyayiield MpodecCuoHalIbHON
JEATETLHOCTH B 00OJACTH OWOJIOTHH, MEIWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, IMHILEBOM IMPOMBIIIIEHHOCTH, YIJIyOJIATh IO3HABATEIbHBIN
MHTEpEC, HAIpaBJICHHBbIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEW Hpodeccuu u
IPOJOJDKEHNE  OUOJIOTMYECKOTO  00pa3oBaHMs B OpPraHU3alUAX  CPEJHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHSI yudeOHoro mnpeamera «buomorusi» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B
NO3HAaHUM 3aKOHOB IPUPOJBl U PEUIEHUH KOJOTHYECKHUX MPOOJIEM UYelIOBEUYECTBa, a
TAaK)K€ B PpEUICHUU BOIPOCOB PALMOHAIBHOTO NPHUPOAOIIOJIB30BAaHUSA, U B
(OpMHUPOBAHNN LIEHHOCTHOTO OTHOILIEHUS K IPUPO/IE, OOLIECTBY, YEIOBEKY, O BKIIAJE
POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OWOJOTrMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONMpENENeHUs] W T[OHMMAaHHE CYIIHOCTH OCHOBOINOJAraromMX OHOIOTHYECKHX
TEPMUHOB M TOHATUN (BUZ, BKocucTteMa, Ouocdepa), OHUONOTrHUYECKHUE TEOPUU
(aBomroniioHHas Teopus Y. J[apBuHa, CHHTETUYECKAsl TEOPHUS SBOJIOLMH ), yueHUs (A.
H. CeeproBa — o myTsx W HampabieHusx sBoiounu, B.M. Bepnaackoro — o
ounocdepe), 3axoHbl (reHermyeckoro pasHoBecus Jx. Xapnu u B. BaiinOGepra,
3apoabiieBoro cxoncrea K. M. bopa), npasuna (munumyma FO. JluGuxa,
HKOJIOTUYECKON MHUpaMUJbl SHEPruM), TuUmore3bl (rumoreza «mupa PHK» V.
['un6epra);

YMEHUE BIaJETh OCHOBHBIMU METO/IaMH Hay4YHOTO ITO3HAHMS, HCIIOJIb3YEMBIMU B
OMOJOTUYECKUX HCCIECIOBAHUAX JKUBBIX OOBEKTOB U JKOCHUCTEM (OIMHUCAHUE,
u3MepeHue, HaOMI0eHNe, OKCIIEPUMEHT), CIOCOOaMU BBIABICHUS U  OLCHKHU
AHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/E;

YMEHUE BBIIETATH CYIIECTBEHHbIE PU3HAKU: BUJIOB, OMOT€OLIEHO30B, IKOCUCTEM
u Ouocdepsl, CTAOWIM3UPYIOUIETO, IBHXKYILIETO W Pa3pbhIBAIOLIETO E€CTECTBEHHOTO
oTOOpa, aUIONAaTPUYECKOr0 M CHUMMIATPUYECKOro BHUA000pA30BAHMS, BIMSHUS
JIBIDKYIIMX CHJT  DOBOJIIOIMM Ha TeHOQOHJA MOMYJSIUU, TPUCIOCOOIEHHOCTH



OpPraHMU3MOB K Cpejie OOMTaHUsA, YepeIOBaHUS HAIIPABICHUHN HBOJIIOLINU, KPYTOBOPOTA
BEIIECTB U MMOTOKA SHEPTUH B IKOCHUCTEMAX;

YMEHHE YyCTaHAaBIMBAaTh B3aUMOCBSI3M MEXIy MPOLECCAaMHU  SBOJIOIHH,
JIBIDKYIIAMH CHJIAMH aHTPOTIOTE€HE3a, KOMIIOHCHTAMH Pa3JIMYHBIX ASKOCHUCTEM U
MPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBIBIATh  OTJIMYWTENBHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
MPHUCIIOCOOICHHOCTh BHJIOB K Cpelie OOWTaHWs, AOMOTHYECKHMX U OHOTHYECKHX
KOMIIOHEHTOB  DKOCHCTEM,  B3aUMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX U3MEHEHHUN B YKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHMOJIOTHUYECKYIO
TEPMHUHOJIOTHIO W CHMBOJHKY JJI JIOKa3aTeIbCTBAa POJCTBA OPTraHU3MOB pPa3HBIX
CUCTEMATHUYCCKUX TPYII, B3aUMOCBS3M OPTraHU3MOB M CPEIbl OOWTAaHWsI, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXPAaHEHUs MHOTO00pa3us BUAOB U DKOCHUCTEM
KaK YCJIOBUS COCYIIECTBOBAHHUS MTPUPOJIbI M YEIOBEUECTBA,

YMEHHE pellaTh OWOJOTHYECKHUEe 3aJaud, BBISIBIATH MPUUYNHHO-CIIEJACTBEHHBIC
CBSI3M MEXAY HCCIEAYEMBbIMH OMOJOTHYECKUMH TMPOIIECCaMU M SBJICHUSMU, JETaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOpPHBIE W TMPAKTHYECKHE PaldOThl, COOJIIOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE BBIJBUTATh TUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBLHBIMU
cpenctBamu, (QopMynupys 1eNlb HCCICIOBAaHUS, AaHAIM3UPOBATh TOJYyYEHHBIE
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHHME Yy4acTBOBaTh B Y4YEOHO-HCCIEIOBATEIbCKOM paboTe Mo OHOIOTrHH,
DKOJIOTUM W MEIUIMHE, TMPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M
myOJIMYHO MPEACTABIATH OMYyYEHHBIC PE3YIbTAThl HA YICHHUECKUX KOH(PEPEHITUX;

YMEHUE OIICHUBATh THIOTE3bl U TCOPUHU O MPOUCXOKICHUH KU3HH, YEJIOBEKA U
YEeJIOBEYECKUX pac, O MPHYMHAX, MOCIEACTBUSIX M CIOCO0axX MpeaoTBpAIICHUsS
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYUIECTBJIATh OCO3HAHHBIA BBIOOp Oyayuield mNpodecCuoHATbHON
JeSATETLHOCTH B 00JIacTU OMOJIOTHH, HKOJOTHH, MPUPOJONOIL30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEITBCKOIO XO3SCTBA, MHUILEBON
MPOMBIIIUICHHOCTH, YIJIyONsTh TO3HABATENIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOQPECCHH U TPOIOKEHNE OMOJIOTHYECKOTO
oOpa3oBaHMsI B OpraHM3alUsIX CPEAHEr0 MPOPECCHOHANBHOIO U BBICIIETO
oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos
Ne m/m HaumeHoBaHue pa3jiesioB U TeM Kontpoabmpie | TIpaktuueckue JuaexkTpoHHbIe (HU(pPOBbHIE)
) oOpa3oBaTe/IbHbIE PeCypPChI
NPOrpamMMbl Bcero paBoThi paGoTHI Y pecyp
1 5 a 1 bu6mmoreka [JOK
HOJIOTHA KAk HayK https://myschool.edu.ru/
bubmuoreka [JOK
2 JKuBble cucTeMbl U UX U3YUEHHE 2 https://myschool .edu.ru/
bubmuoreka [JOK
3 buoorus krerku 2 0.5 https://myschool.edu.ru/
bubmuoreka [JOK
4 XuMuYecKasi Opranu3anus KIeTKH 10 1 https://myschool.edu.ru/
bu6mmorexa [IOK
> Crpoerue i GyHKim ©IeTiH 8 2 https://myschool.edu.ru/
OOMeH BelecTB U MpeBpalieHue bubnuotexa [JOK
6 9 1 .
DHEPIUU B KIIETKE https://myschool.edu.ru/
HacnencrBennas undopmarnus u bubnnorexa [JOK
7 N 9 0.5 _
peanu3anus €€ B KJIETKe https://myschool.edu.ru/
. bu6mmoreka [JOK
8 PKHM3HEHHBIA UMK KIIeTKH 6 . https://myschool.edu.ru/
bubmuoreka [JOK
9 CtpoeHue u GyHKIMH OpraHU3MOB 17 1.5 https://myschool.edu.ru/
bubmuoreka [JOK
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://myschool.edu.ru/
I'eneTnka — Hayka 0 HacIEACTBEHHOCTH bubnnoreka [JOK
11 2 0.5 _
Y U3MEHYHMBOCTH OPraHU3MOB https://myschool.edu.ru/
bubmuoreka [JOK
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 https://myschool.edu.ru/
13 3aKOHOMEPHOCTHU U3MEHYNBOCTHU 6 1 bubmorexa LIOK

https://myschool.edu.ru/
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14

bu6mmoreka [JOK

['eneruia uenosexa 3 0.5 https://myschool.edu.ru/
bu6mmoreka [JOK
15 Cenexuys opranusmon 4 1 https://myschool.edu.ru/
buoTrexHoIOrus U CHHTETHYECKas bubnmoreka [JOK
16 5 1 :
OuoJiorus https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 14

[NPOT'PAMME
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11 KITACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATETBHBIE
padoThI padoThI pecypesi
3apoxACHUE U Pa3BUTHE IBOIOIIMOHHBIX bubnmnoreka HOK
1 % 5 1 .
MIPEACTABICHUI B OMOJIOTUH https://myschool.edu.ru/
.. bubnunoreka LIOK
2 Mukpo3Botous 1 €€ pe3yabTaThl 15 1 2 https://myschool.edu.ru/
. bubnunoreka LIOK
3 MakpoaBosrorus U e€ pe3yabTaThl 8 1 https://myschool.edu.ru/
[IpoucxoxaeHue u pa3BUTHE KU3HU HA bubnuorexa [IOK
4 16 1 1.5 :
3emie https://myschool.edu.ru/
[Ipoucxoxnenue yenoBexa — bubmmnoreka HOK
5 11 1 1 .
AHTPOIIOreHES https://myschool.edu.ru/
DKoJorus — Hayka o
B3aUMOOTHOIIECHUSX OPTaHU3MOB U bubnmnorexa [JOK
6 4 1 0.5 .
HAaJIOPTraHU3MEHHBIX CUCTEM C https://myschool.edu.ru/
OKpY>Karollen cperon
bubnmorexa LIOK
7 Opranusmsl 1 cpeia OOUTaHus 10 1 1.5 https://myschool.edu.ru/
. bubnunoteka LIOK
8 DKOJI0TUsl BUJOB U MOIMYJISIIUMA 9 0.5 hitps://myschool.edu.ru/
DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE but6mmoreka [IOK
9 13 1 0.5 .
CHUCTEMBI https://myschool.edu.ru/
bubnunorexa LIOK
10 Buocdepa — rimobanbHast skocucTemMa 6 hitps://myschool.edu.ru/
bubnmnorexa LIOK
11 UenmoBek U OKpy’Karomas cpeja 6 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 8 75

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne Kosn4yecTBo yacos DJIeKTpPOHHbIe U (pPOBbIE

u/n Tema ypoxka Beero Kourpoabhbie | IIpakTnyeckne — 00pa3oBaTe/bHbIE
padoThI padoThI pecypchl

1 buosnorus kak KOMIUIEKCHas: HayKa U KaK 1 bubmmoreka [JOK
9acTh COBPEMEHHOTO O0IIeCTBA https://myschool.edu.ru/

. bubmuoreka [{OK

2 JKuBbIe cHCTEMBI U UX CBOMCTBA 1 }

https://myschool.edu.ru/

3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 bubmnorexa [IOK

P P 5 https://myschool.edu.ru/

4 HcTopust OTKPBITHS U U3YYEHUS KIIETKH. 1 Bbu6moteka [JOK
Knerounas Teopus https://myschool.edu.ru/
Meroasl MOJIEKYIIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo10B KJIETOYHOU bubmuorexa [IOK

5 1 0.5 i
ouosoruu (xpomarorpadus, https://myschool.edu.ru/
anekTpodopes, auddepeHnnansHoe
uentpudyruposanue, [1LP)»

. bubmmoreka IIOK

6 XUMUYECKHUH COCTaB KIIETKH 1 ]

https://myschool.edu.ru/

7 MuHepanbHble BELIECTBA KJIETKH, UX 1 bubmuorexa [IOK
Ouosoruueckas poib https://myschool.edu.ru/
Oprannueckue BEIecTBa KJISTKH —

8 oenku. JlabopaTopHas pabota 1 05 bubnuoteka [JOK
«O06HapyxeHue OEIKOB C ITOMOIIBIO ' https://myschool.edu.ru/
KaueCTBEHHBIX PEaKIIHii»

CaoiicTBa, knaccudukamys U GyHKIIANA bubnuoteka [JOK

9 1 .
0eJIKOB https://myschool.edu.ru/

10 Oprannueckue BemecTBa KJIETKH — 1 bubmuoreka [IOK

YTJICBOIBI

https://myschool.edu.ru/
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OpFaHI/I‘ICCKI/IC B€IICCTBA KICTKHU —

bubnunoreka LIOK

1 JIATIAIBI https://myschool.edu.ru/
Hykneunossie kucnorsl. [IHK u PHK.
12 JlaboparopHas padorta «/ccnenoBanue 05 bubmmoreka [JOK
HYKJICHHOBBIX KHCJIOT, BBICICHHBIX U3 ' https://myschool.edu.ru/
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u pyukuuu ATO. [Ipyrue bubnmnoreka HOK
nykineosuarpudocharsl (HTD) https://myschool.edu.ru/
CexBenupoBanue JIHK. Meroabt
14 FeHOMI/IKE aHCKI[I/IHTOMI/IKI/IH Bubmorexa LOK
- TP p ’ https://myschool.edu.ru/
MIPOTEOMHKH
. bubnunoreka LIOK
15 MeTob1 CTPYKTYPHOM OUONIOTHH https://myschool.edu.ru/
16 Tuns! knetok. [IpokapuoTnueckas kieTka buGnuorexa LIOK
- poxap https://myschool.edu.ru/
CrtpoeHnue 3yKapuOTUYECKON KIIETKH.
17 HTI;KTqucwyaI; pa60Ta «3yuenue 0.5 Bubmorexa IOK
pa pabe Y1 ' https://myschool.edu.ru/
CBOMCTB KJIETOYHOU MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKU Bubmuorexa IOK
p P https://myschool.edu.ru/
OnHoMeMOpaHHbIE OPTaHOU Bl KIETKH.
19 [IpakTuueckas padora «M13yuenue 05 bubmuorexa [IOK
JBHKEHUS LIUTOIUIA3MBI B PACTUTEIIBHBIX ' https://myschool.edu.ru/
KJIETKaX»
[TonyaBTOHOMHBIE OPTaHOUIBI KIETKH:
MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast bubnmnoreka [JOK
20 0.5 .
pabota «VccnenoBaHue mia3Moinn3a u https://myschool.edu.ru/
JIETIa3MOJTM3a B PACTUTEIBHBIX KIETKAX)
21 HemeMmOpaHHbIe OpraHOUIbI KIETKU bubmorexa LIOK
p p A https://myschool.edu.ru/
22 Crpoenue u GyHKIUH sIpa bubnmorexa LIOK

https://myschool.edu.ru/
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CpaBHI/ITCJ'IBHaH XapaKTCPUCTHKA KIIETOK

23 sykapuot. JlaboparopHas pabota 05 bubnmnoreka HOK
«M3yueHne CTpoeHMS KIETOK pa3InyHbIX ' https://myschool.edu.ru/
OpPTaHU3MOBY
ACCUMMIISIINS U AUCCUMUIISIINS — JIBE
CTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemiectB. Jlaboparopuas pabora bubnmnoreka HOK
«M3ydeHne KaTalTuTHYECKON aKTUBHOCTHU https://myschool.edu.ru/
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WIH
KaTasas3bl)»

DepMEHTATUBHBIN XapaKkTep peakun
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas

25 abora «M3yuenue Qe MeHTaTI/anor(];) 0.5 bubmiorexa LIOK
P Y p ' https://myschool.edu.ru/
pacierieHust epoKcuia BOJI0poa B
PACTHTEIBHBIX M )KHBOTHBIX KJIETKAX)

bubnmorexa LIOK
26 benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI https://myschool.edu.ru/
. bu6nunorexa LIOK

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB https://myschool.edu.ru/

bubnmorexa LIOK

28 PorocunTes https://myschool.edu.ru/
Xemocunres. JlaboparopHas pabota

29 «CpaBHEHHE TIPO CIZCOBp(bOTOPCI/IHTeSa u 0.5 bubmorexa [IOK

P pont ' https://myschool.edu.ru/
XEMOCHHTE3a
AHa’poOHBIE OpraHu3mMbl. Buiel

30 opoxenus. JlaboparopHas pabora 05 bubnmnoreka [JOK
«CpaBHEHHE TIPOIECCOB OPOKEHUS U ' https://myschool.edu.ru/
JIBIXAHUSD)

31 AdpoOHBIE OpraHu3Mbl. JTambl bu6muoreka [JOK
SHEPTETUUYECKOr0 OOMEeHa https://myschool.edu.ru/
DHeprust MeMOPaHHOTO IPaUeHTa

32 npotoHoB. CuHTe3 AT®: pabota buGmnorexa LIOK

npoToHHON AT®-cuHTa3bI

https://myschool.edu.ru/
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bub6nmoreka [IOK

33 Peakiiuyn MaTpu4HOTO CHHTE3a httos://myschool.edu.ru/

34 Tpanckpunuus — MaTpUYHBIA CUHTE3 bubmmoreka [JOK
PHK https://myschool.edu.ru/

. bubnunoreka LIOK

35 Tpanciius u ¢€ stan! https://myschool.edu.ru/

36 KoaupoBanue amunokuciot. Posib bu6nmoreka [IOK
pubocoM B OMocHHTE3€e Oelika https://myschool.edu.ru/
Opranuzanys reHoma y mpoKapuoT u bubanoreka [JOK

37 .
3YKapHuoT https://myschool.edu.ru/

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU bubnuoreka [IOK
T€HOB Y 3YKapuoOT https://myschool.edu.ru/
Bupycbl — BHeKJIeTOUHbIE (POPMBI KUZHU BuGmorexa LIOK

39 u oOnuratHele napasutsl. [IpakTuyeckas 0.5 .

https://myschool.edu.ru/
pabota «CoziaHue MOJeNH BUPYyCa»

40 BupycHble 3a001eBaHMs YyeI0OBEKa, bubmuoreka [IOK
JKUBOTHBIX, PACTCHUI https://myschool.edu.ru/
HanorexHomoruu B Onojaorun u bubnuoreka [{OK

41 .

MEIUILIIHE https://myschool.edu.ru/
. bu6nmorexa LIOK

42 IKHM3HOHHEIR KT KeTH https://myschool.edu.ru/
. bubnmorexa LIOK

43 Matpumsii cnures IHK https://myschool.edu.ru/
X .

| oo Mg s b5 Dm0k

yi P ' https://myschool.edu.ru/
MHUKpOTIpeIapaTax
but6mmorexa [IOK

45 JleneHue iIeTki — MUTO3 https://myschool.edu.ru/
Tunel knetok. Kapruokunes 1 IUTOKUHES.

16 JlaGopaTopnas pabora «Habnronenue 05 bubnuorexa [IOK

MHTO32 B KJIETKAaX KOHYMKA KOpEeLIKa JIyKa
(Ha TOTOBBIX MUKpOIMpEnapaTax)»

https://myschool.edu.ru/
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bub6nmoreka [IOK

47 Perynsmus >kM3HEHHOTO ITUKIIA KIIETOK httos://myschool.edu.ru/
48 Opranusm Kak eMHOE 1IEJI0e bubmmorexa LHOK
P A B https://myschool.edu.ru/
Txanu pacrenuii. JlJaboparopnas padota bubmmoreka [JOK
49 - - 0.5 .
«M3ydeHne TKaHed PACTCHUI» https://myschool.edu.ru/
TkaHM )KUBOTHBIX U YEJIOBEKA.
. bubmuoreka [IOK
50 Jlaboparopuas pabota «/3y4eHne TkaHen 0.5 httos://myschool.edu.ru/
YKUBOTHBIX)»
O .C .
51 JlaGoparopnas pabora layucie 05 | DuSmorexalIOK
patopHas p i ' https://myschool.edu.ru/
OpraHOB IIBETKOBOT'O PACTECHUS
bubnunoreka LIOK
52 Onopa Ten1a opranusmos https://myschool.edu.ru/
bubmmoteka IIOK
53 JIBIDKEHHE OPraHH3MOoB https://myschool.edu.ru/
bubmmoteka IIOK
o4 Hurarue opraumsmos https://myschool.edu.ru/
55 [InTanne MO3BOHOYHBIX KUBOTHBIX. bubnuoreka [{OK
[InieBapuTenpHas cucTemMa 4eJloBeKa https://myschool.edu.ru/
bubmmoteka IIOK
56 JlbIXaHue OPraHH3MOB https://myschool.edu.ru/
JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubnuoteka [JOK
57 .
YEJI0BEKA https://myschool.edu.ru/
58 TpaHcnOpT BENIECTB Y OPraHU3MOB buGmuorexa [IOK
p p m yop https://myschool.edu.ru/
59 KpoBeHocHas cuctemMa o3BOHOUHBIX bu6muoreka [JOK
’)KMBOTHBIX M YEJIOBEKA https://myschool.edu.ru/
60 Brigenenue y opranu3smMoB Bubmorexa LIOK
a yop https://myschool.edu.ru/
61 3ammrTa y opraHu3MOB buGmuorexa LIOK

https://myschool.edu.ru/
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bub6nmoreka [IOK

62 NMmyHHas cuctema yeinoBeka httos://myschool.edu.ru/

63 PazgpaxxumocTs u perynsuus y bubmmoreka [JOK
OpraHu3MOB https://myschool.edu.ru/

64 ['ymopanbHas peryasnus u SHIOKpUHHAS bubnmnoreka HOK
CHUCTEMa >KMBOTHBIX U YEJIOBEKA https://myschool.edu.ru/

65 DopMBI pa3MHOXKCHHSI OPTaHU3MOB buGmuorexa LIOK

PMBIP p https://myschool.edu.ru/
bubnunoreka LIOK

66 Honosoe paswmoskenne https://myschool.edu.ru/

. bubnunoreka LIOK

67 Meitos https://myschool.edu.ru/
I'ameTorenes. Obpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paborta 05 bubmmoreka [JOK
«M3yueHne cTpoeHHS MOJTOBBIX KJIETOK HA ' https://myschool.edu.ru/
TOTOBBIX MUKpPOIIpernapaTax»

69 NunuBuayanpHOE pa3BUTHE OPTaHU3MOB bubnnorexa [JOK
— OHTOI'€HE3 https://myschool.edu.ru/

70 3akJagKa OpraHoB U TKaHEH u3 bubmuorexa [IOK
3apOJIBILIEBBIX JUCTKOB https://myschool.edu.ru/
PocTt u pa3ButHe )XMBOTHBIX.

71 Jlaboparopnas pabota «BprsiBienue 05 bubmuorexa [IOK
MPU3HAKOB CXOJICTBA 3apOBIIIEH ' https://myschool.edu.ru/
MTO3BOHOYHBIX JKHBOTHBIX)

Pa3mHOXeHME U pa3BUTHE pACTEHUI.

72 JlabopaTtopHas pabota «CtpoeHue 05 bubnmnoreka [JOK
OpPraHoOB Pa3MHOKEHHMS BBICIIUX ' https://myschool.edu.ru/
pacTeHUI»

73 WcTopust cTaHOBIEHUS U Pa3BUTHSA bubmuorexa [IOK

I'CHCTUKH KaK HAaYKHN

https://myschool.edu.ru/
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OCHOBHBIE TTOHSTHSA 1 CHMBOJIBI T€HETHUKH.

bu6nmmoreka [IOK
74 Jlaboparopnas pabota «I{poso(bnnauKaK 0.5 httos://myschool.edu.ru/
00BEKT T€HETUYECKUX UCCIIEIOBAaHUII)
3aKOHOMEPHOCTH HAcJIeI0BaHUs
3HaKOB. MoHOTHOpHUIHOE
75 ISII()HeHI/IBa]i{I/Ie S ZKTII;HSCKQJI abota 0.5 bubmmorexa LHOK
" petil P p ' https://myschool.edu.ru/
N3ydenne pe3yabTaToB MOHOTUOPHIHOTO
CKpEIIMBaHUA Y 1p030(HIIbI"
76 [luronornyeckre OCHOBBI bubnuorexa [IOK
MOHOTHOPHUIHOTO CKPEIIMBAHUS https://myschool.edu.ru/
77 AHanusupyrouiee CKperuBaHue. Bu6moteka [JOK
Henonnoe nomuHupoBanue https://myschool.edu.ru/
JlurubpuiHoe CKperBaHue.
78 [Ipaktuueckas padota «3yuenue 05 bubnnorexa [JOK
PE3yNbTAaTOB TUTHOPUAHOTO CKPEIIMBaHUS ' https://myschool.edu.ru/
y 1p030(OUITBI»
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO bubnmnoreka HOK
CKpELIMBaHUs https://myschool.edu.ru/
80 CuenieHHOE HacleI0BaHUE MPU3HAKOB bubmorexa [IOK
H & P https://myschool.edu.ru/
81 XpOMOCOMHas TEOpHs HACJIEICTBEHHOCTH bubmorexa [IOK
P p 8 https://myschool.edu.ru/
bubnunorexa LIOK
82 I'enerika moma https://myschool.edu.ru/
83 I'eHoTHMN Kak LIETOCTHAS cCUCTEMa buGmuorexa [IOK
1 https://myschool.edu.ru/
84 I'eneTYeCKU KOHTPOJIb Pa3BUTHUS bu6muoreka [JOK
pacTeHUH, )KUBOTHBIX U YEJIOBEKA https://myschool.edu.ru/
85 N3menunBoCTh ipu3HaKkoB. Buapl bubnunorexa LIOK
W3MEHUYHUBOCTH https://myschool.edu.ru/
86 MonudukarnronHas ”3MEHIUBOCTh bubmiorexa HOK

https://myschool.edu.ru/
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BapuannoHHbIH psia v BapUaliMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEHN

bubnunoreka LIOK

87 . 0.5
MOIU(DHUKAITIOHHON U3MEHUYHUBOCTH. https://myschool.edu.ru/
[TocTpoeHue BapuallMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

I'eHoTunU4YeCcKas U3MEHYHUBOCTb. bubmuorexa [JOK

88 .
KomOuHaTuBHas M3MEHUYHMBOCTD https://myschool.edu.ru/
MyTarmonHasi U3MEHUYUBOCTb.

89 [IpakTuueckas pabora «MyTtauuu y 05 bubmmoreka [JOK
npo30(uis! (Ha TOTOBBIX ' https://myschool.edu.ru/
MHKpOIIpenaparax )»

90 3aKOHOMEPHOCTU MYTAIMOHHOTO bubmmoreka [JOK
rpoiecca. JUNUreHeTUKA U SIUT€HOMHKA https://myschool.edu.ru/
I'enetuka uenoseka. [IpakTuueckas

P bu6mmoreka IIOK
91 pabota «CocTaBIeHHE U aHAITN3 0.5 .
. https://myschool.edu.ru/
POJOCIOBHOI
92 MeTto1bl METUIIMHCKOM T€HETUKU bubmorexa LIOK
https://myschool.edu.ru/
3HavYeHNEe MEIUIIMHCKON TeHETUKH B
93 NpeaoTBpa éIHI/IIII/I Y JISYECHUHU bubmiorexa LOK
PEAOTBPat . https://myschool.edu.ru/
TEHETUYECKUX 3a00JIeBaHMI YeTOBEKa
OCHOBHBIE OHSTHS CEJIEKIUU.

94 JlabopaTtopHas pabora «3ydeHune copToB 05 bubnuoteka [JOK
KYJIbTYPHBIX PAaCTEHUN U IIOPOL ' https://myschool.edu.ru/
JIOMANTHUX KHUBOTHBIX)

MeToapl CEeNeKIMOHHOM pabOTHI.
95 JIabo HaTo HaﬂIl abora «11/313 eHue 0.5 Bubmorexa LOK
patopras p Y1 ' https://myschool.edu.ru/
METOJIOB CEJICKITUU PACTCHHIN
OCTHIKEHUS CeNIEKIIUU PAaCTeHU U
A A p bubmuorexa [{OK
96 KUBOTHBIX. [IpakTrueckas pabora

«IIpuBUBKa pacTeHUI»

https://myschool.edu.ru/
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97 CoxpaHeHue, U3y4YEeHUE U UCIIOIb30BAHUE 1 bubmmoreka [JOK
TEHETUYECKUX PECYPCOB https://myschool.edu.ru/
buorexHosorus Kak Hayka v OTpacilb Bubmorexa LIOK

98 npou3BojicTBa. [IpakTueckas pabora 1 0.5 .

https://myschool.edu.ru/
«M3yuenne 06beKTOB OMOTEXHOIOTHIY
OCHOBHbBIE HAIIPABJICHUS] CAHTETUYECKOMN bubmmoreka [JOK

99 1 .

Ouosioruu https://myschool.edu.ru/
bubmuoreka [{OK

100 XpoMOCOMHas ¥ TeHHAsi HH)KCHEPHUS 1 httos://myschool.edu.ru/

bubnuoreka [{OK

101 Menunuackue OMOTEXHOJIOT U 1 httos://myschool.edu.ru/

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTHU3allusl 3HAHUM 110 TeMe bubnuoreka [{OK

102 1 .
«BHUOTEXHOJIOTHS U CHHTETHYECKAs https://myschool.edu.ru/
OMOJIOTHSI»

OBIIEE KOJIMYECTBO YACOB I10 102 14

I[TPOTPAMME
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11 KIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Ne n/ Tema ypoka A
n/n Mma yp Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKl/le u3yvennsi | oGpasoBaTeIbHEIe
padoThbI padoThI pecype
bubmuoreka [JOK

1 Opomormonnas teopust Y. Jlapsuma 1 https:/myschool.edu.ru/
JIBHOKYIIME CHITBI DBOJIFOIIMH BHJIOB TIO Bubnmorexa IOK

2 Y. Jlapeuny 1 https://myschool.edu.ru/

3 Bopsba 3a cyliecTBOBaHHE, 1 Bubnmorexa IOK
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD https://myschool.edu.ru/
®opMHUpPOBaHHE CHHTETHYECKOM TEOPUH bubmorexa TIOK

4 SBOJTIOIHH 1 https://myschool.edu.ru/

5 DTarnsl SBOIIOMHOHHOrO IPOIIECCa: 1 Brbmmorexa LIOK
MUKPOIBOIIOIUS U MAKPOIBOIIOLIUS https://myschool.edu.ru/
[Momynsuus — dIeMeHTapHas eMHHIA but6mmoreka IIOK

6 1 -
>BOJTIOLIHH https://myschool.edu.ru/
3aKOH r€eHeTUYEeCKOro paBHOBecHs JIK. bubnuorexa [JOK

7 Xapau, B. BaitnOepra. JlaboparopHas 1 05 https://myschool.edu.ru/
paboTa «BbIsSBICHHE U3MEHUNBOCTH Y '
0co0ell 0THOro BHIa

bubmuorexa [JOK

8 OneMeHTapHble (aKTOPBI 3BOTIOLUN 1 https://myschool.edu.ru/

9 Dddext ocHoBarens. ekt 1 Brbmmorexa LIOK
GYTBUTOYHOTO FOpJIBIIIKA https://myschool.edu.ru/
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Murpanuu. U301y nomysiui:

bu6mmoreka [IOK

1 :
0 reorpaduyeckasi, OnoIorndecKas https://myschool.edu.ru/
1 EcTecTBEeHHBIH 0TOOp — bubnmorexa IOK
HATIABISIOMIHI (BAKTOP SBOIOIHH https://myschool.edu.ru/
bu6mmoreka [IOK
12 Hosogoit ot60p https:/myschool.edu.ru/
[Tpucnoco6eHHOCTh OPTaHU3MOB KaK bubnnoreka [JOK
pe3yJIbTaT MUKPO3BOJIFOLIMH. https://myschool.edu.ru/
13 JlaboparopHas pabota «3ydenue 0.5
apoMop(}030B U UIHOATANITAIIUHN Y
pacTeHU U )KMBOTHBIX»
[Tpumeps! mpucmocobieHuit y bubnnorexa [HOK
OpraHu3MoB: MOP(OIOTHYECKHE, https://myschool.edu.ru/
14 ¢duznonoruueckre, OMOXUMHUYECKUE, 05
nosefeHueckue. JlaboparopHas pabota '
«IIpucnocobyeHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€71€CO00Pa3HOCThY
Bupn, ero kpurepuu u cTpyKTypa. bubnnorexka [HOK
15 JlaGopatopHas pabota «CpaBHEeHUE 05 https://myschool.edu.ru/
BUJIOB IO MOP(OJIOTHUECKOMY '
KPUTEPHIO»
bubmuorexa [JOK
16 CrpykTypa BUIa https://myschool.edu.ru/
17 Bunoobpa3oBanue kak pe3ysibTaT BH6J_IH0TeKa HOK
MHKDOSBOTFOIIHHN https://myschool.edu.ru/
18 CBs3b MHKPOSBOIIOLMH U but6mmoreka [IOK

SIMMHUACMHOJIOT NN

https://myschool.edu.ru/
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Maxpoasontouus. [laneonronornueckue

bu6mmoreka [IOK

1 .
9 METO/IbI U3YYEHHUS DBOIFOLUN https://myschool.edu.ru/
O606menue 1o Teme «MHKPOIBOIIOLHS bubmorexa [IOK
20 U €€ pe3ybTaThD» https://myschool.edu.ru/
buoreorpaguueckiue METObI H3y4EHHUS bubauorexa [IOK
21 SBOJTIOLIHH https://myschool.edu.ru/
OMOPHOIOTHYECKHE U CPABHUTEIBHO- bubnnoreka [JOK
22 MOP(OTIOTHUECKUE METO B U3yUCHHSI https://myschool.edu.ru/
SBOJIIOINH
MonekyIapHO-TEHETUYECKHUE, bubnuorexa [JOK
23 OMOXMMHYECKHE U MaTeMaTHUYeCKue https://myschool.edu.ru/
METOJTbI U3YUICHHSI BOTFOIIUN
bu6mmoreka [JOK
24 OO61re 3aKOHOMEPHOCTH BOJTIOIHH https://myschool.edu.ru/
o5 AanTuBHAs paJnaIusl. bu6mmoreka [JOK
HepaBHOMEpHOCTH TEMIOB YBOTIOIIUU https://myschool.edu.ru/
Hay4Hble rMIOTe3bl IPOUCX 0K ICHHS bubanoreka IIOK
26 JKU3HHU Ha 3emiie https://myschool.edu.ru/
JloHay4HBIC MTPEICTABICHUS O bu6moreka LIOK
27 3apOKICHUU KU3HH https://myschool.edu.ru/
O6001mmenue no Teme «MaKkpOIBOIIOLUS bubmorexa [[OK
28 U e€ pe3ysIbTaThD» https://myschool.edu.ru/
2 OCHOBHBIE 3Tallbl HEOPTaHUYECKOM bubmorexa [[OK
9 3BOJIOIMHA https://myschool.edu.ru/
bu6mmoreka [IOK
30 ['unoTe3sl 3apoXKACHUS )KU3HU

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Uctopus 3emiin 1 METO/IbI €€ U3YUCHUS.
JlaboparopHas pabota «3ydenue u

bu6mmoreka [IOK
https://myschool.edu.ru/

31 0.5
OIKCaHKUE UCKOMAEeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
HauanbHele 5Talbl OpraHUYecKoi Bubnnorexa IIOK

32 BOJTIOLLHH https://myschool.edu.ru/

bubmuoreka [JOK

33 OBOIMOLHS FYKapUOT https://myschool.edu.ru/
OCHOBHBIE ATaIIbI BOJIOHHI bu6mmoreka [IOK

34 pactutenbHOro mupa. [Ipaktudeckas 05 https://myschool.edu.ru/
pabota «3yuenue ocobeHHOCTEN '
CTPOCHUS PACTCHUN PA3HBIX OTAEIIOBY
OCHOBHBI€E 3TaIlbl SBOJIOIUH KUBOTHOTO brbmorexa LIOK

35 Mupa https://myschool.edu.ru/
OBoironus KUBOTHBIX. [IpakTnueckas bubnuoreka [IOK

36 paborta «3ydeHne ocoOeHHOCTEH 0.5 https://myschool.edu.ru/
CTPOEHUS TO3BOHOYHBIX KMBOTHBIX)
Pa3BuTHE XM3HH Ha 3€MJIE IO BpaM K Brbmmorexa LIOK

37 Neproiam https://myschool.edu.ru/

38 MaccoBble BEIMHPAHHS — Brbmiorexa [IOK
9KOJIOTUIECKHE KPH3HCHI ITPOIIIOTO https://myschool.edu.ru/
CoBpeMEHHBIH SKOJOTUYECKUH KPU3HC, brbmorexa LIOK

39 er'0 OCOBEHHOCTH https://myschool.edu.ru/
CoBpeMeHHas CUCTEMa OPraHMIECKOTO brbmorexa LIOK

40 MPOLLLTOTO https://myschool.edu.ru/

a1 OCHOBHBIE CHCTEMATHYECKHE TPYIIIII brbmmorexa LIOK

OpPraHu3MOB

https://myschool.edu.ru/
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bu6mmoreka [IOK

42 AHTpONOJIOTHSI — HayKa O YEJIOBEKE https://myschool.edu.ru/
43 Pa3BuTue npencrasienuit o Bubmmoreka IIOK
NPOMCXOK/ICHIH TeTOBEKa https://myschool.edu.ru/
42 0606menue 1o Teme «IIpoucxoxkaeHne bubnmorexa IOK
Y Pa3BUTHE KU3HU HA 3eMJIe» https://myschool.edu.ru/
MecTo 4yemoBeKa B CHCTEME bubmuorexa [JOK
opranuueckoro mupa. JlaboparopHas https://myschool.edu.ru/
45 pabota «3yuenue ocobeHHOCTEN 0.5
CTPOCHHUSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C IPSIMOXO0XKJACHUEM
bu6mmorexa [IOK
46 JIBYDKyIIMe CHIIBI aHTPOTIOTEHE3a https://myschool.edu.ru/
47 CooTHOLIEHHE OUONOTMYECKHX U brbmorexa LIOK
CONMANBHBIX (paKTOPOB B aHTPOTIOTEHE3e https://myschool.edu.ru/
bu6mmorexa [IOK
48 OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a https://myschool.edu.ru/
bu6mmoreka [IOK
49 [Taneorenernka u najaeoreHOMuKa https://myschool.edu.ru/
bubmuoreka [JOK
50 DBOJIIOIUSI COBPEMEHHOT'O YEJIOBEKA https://myschool.edu.ru/
Yenoseueckue pacel. [Ipakruueckas bubnmoreka [JOK
51 pabota «M3ydeHne 3KOI0rHuecKux 0.5 https://myschool.edu.ru/
ajanTaui 4eJoBeKay
59 MesK TUCIUIIMHAPHEIE METOIbI bubmorexa LHOK

AHTPOMOJIOTUU

https://myschool.edu.ru/
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bu6mmoreka [IOK

53 3apoKaEHUE U Pa3BUTUE SKOJIOTUU https://myschool.edu.ru/
Mertoapl skonoruu. JlaboparopHas bubmuorexa [JOK
54 pabora «3yueHnue MeTo10B 0.5 https://myschool.edu.ru/
9KOJIOTMYECKHUX MCCIICIOBAHUI
55 O606u1eHne 110 TeMe «IIporcxoxaeHne ngr?g;;f/zléﬁogﬁelgu ru/
YeJI0BeKa — aHTPOIIOTCHE3» : -CUL.
56 3HaYeHUE SKOJOTMUECKUX 3HAHHUH IS Egsgzlgf/ziﬁo%ﬁeﬁu ru/
yeJioBeKa ; .edu.
bu6mmorexa [IOK
57 OKONOrH4ecKue GaKkTopsI https://myschool.edu.ru/
AbuoTtnueckue paxkropbl. CBET Kak bubnnorexa [JOK
58 sKooruueckuii pakrop. JlaboparopHas 05 https://myschool.edu.ru/
pabota «BpIsiBIIeHHE TPUCTIOCOOTICHU M '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue ¢akropsl. Temneparypa bubnnorexka [HOK
KaK 9KOJIOTHYECKUH (aKTop. https://myschool.edu.ru/
59 JlabopaTtopHnast pabota «BrisiBieHHE 0.5
MPUCTIOCOOICHHI OPTraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»
Abuotnueckue pakropsl. BraxHocTh bubnnorexka [JOK
KaK 9KOJIOTUYECKUH (aKTop. https://myschool.edu.ru/
60 JlaboparopHas paboTa « AHATOMHUYECKUE 0.5
OCOOCHHOCTH PaCTEHHUI U3 pa3HBIX MECT
oOuTaHus»
O060061IeHne o TeMe «IKOIOTUS — bubnmnoreka [JOK
61 HayKa O B3aMMOOTHOILIEHUAX https://myschool.edu.ru/

OpraHU3MOBY
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bu6mmoreka [IOK

62 Cpezbl 00HTaHMS OPraHU3MOB https://myschool.edu.ru/
bu6mmoreka [IOK
63 buonoruueckue purme https://myschool.edu.ru/
bu6mmoreka [IOK
64 JKusHeHHbIe (HOPMBI OPraHU3MOB https://myschool.edu.ru/
bubmuorexa [JOK
65 brorndeckue pakTopsl https://myschool.edu.ru/
3HavyeHHEe OMOTHYECKUX bubmuorexa [JOK
66 B3aWMOJICHCTBHIA JJIs1 CYIIECTBOBAHUS https://myschool.edu.ru/
OpPraHU3MOB B CpeJie OOMTaHUS
67 DKOIOTUYECKHE XaPAKTEPUCTUKH bubsmorexa LHOK
MOMy ST https://myschool.edu.ru/
OcHOBHBIE TIOKa3aTeNIN NOMYJIALINN: bubnnorexka [HOK
68 YUCIIEHHOCTb, INIOTHOCTh, BO3pAcTHAs U https://myschool.edu.ru/
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTeNN MOMYJISALUN: bubnmnoreka [JOK
69 POX1aeMOCTh, TPUPOCT, TEMIT POCTA, https://myschool.edu.ru/
CMEPTHOCTh, MUTPALIUU
bu6mmorexa [IOK
70 OKoJIoryeckas CTpyKTypa nomyJisiuu https://myschool.edu.ru/
7 06061menue 1o TeMe «OpraHu3Mbl 1 Bubmmoreka [OK
cpena obUTaHHs» https://myschool.edu.ru/
bu6mmorexa [IOK
72 JlnHamuKa MOMyISIUU U €€ PeryIIsius

https://myschool.edu.ru/
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Kpussie pocta 4nuciIeHHOCTH

bu6mmoreka [IOK

7 .
3 nonyJsiiud. KpuBbie BEDKHBaHHS https:/myschool.edu.ru/
DKoJIoruuecKas HUIlla BUIA. bu6mmoreka [IOK
74 JlaboparopHas paboTa 05 https://myschool.edu.ru/
«IIpucmocobsieHns CeMsiH PaCTCHHH K '
pacceseHuIo»
bubmuoreka [JOK
75 Bun xak cucrema nomysisanui https://myschool.edu.ru/
76 3aKOHOMEPHOCTH TIOBEICHHS U bub6morexa IIOK
MHTpAITHii KHBOTHBIX https://myschool.edu.ru/
bubmuorexa [JOK
77 Coo011ecTBO OpraHu3MOB — OHOIICHO3 https://myschool.edu.ru/
bu6mmoreka [JOK
78 DKocucTema Kak OTKpbITasi cucTeMa https://myschool.edu.ru/
KpyroBopoT BelecT 1 MOTOK HEPTUU Brbmmorexa LIOK
79 B SKOCHCTEME https://myschool.edu.ru/
bu6mmoreka [JOK
80 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI https://myschool.edu.ru/
06061IeHHe TI0 TeMe «DKOJIOTHS BUIOB but6mmoreka [IOK
81 1 TTOMYJIAITHI https://myschool.edu.ru/
bu6mmorexa [IOK
82 OKOIOrHYeCKHE TPAMH/IBI https://myschool.edu.ru/
bu6mmorexa [IOK
83 N3menenus coo0IIecTB — CYKIIECCHH

https://myschool.edu.ru/
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[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI bubmuorexa [JOK

84 03€ep U peK. DKOCUCTEMBI MOpeH U https://myschool.edu.ru/
OKEaHOB

85 ITpupoHbIe SKOCUCTEMBL. DKOCHCTEMBI BH6J_IHOTeKa HOK
TYHJIp, JIECOB, CTETICH, MyCThIHb https://myschool.edu.ru/

bubmuoreka [JOK

86 AHTPOITOTEHHBIE YKOCUCTEMBI https://myschool.edu.ru/
Ypboskocuctemsl. [Ipaktudeckas bubnuorexa [JOK

87 pabota «/3ydyeHue U onucaHue 0.5 https://myschool.edu.ru/
ypOOIKOCUCTEMBD»
3aKOHOMEPHOCTH POPMUPOBAHUS bubnuorexa [JOK

88 OCHOBHBIX B3aUMOJIEUCTBUI OpraHU3MOB https://myschool.edu.ru/
B DKOCHUCTEMAaX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI bubnmnoreka [JOK

89 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM, https://myschool.edu.ru/
OpraHU3MEHHOM, TOMYNISAIIMOHHOM U
HYKOCHCTEMHOM YPOBHSX
Buocdepa — oblenIaneTapHas Bubnmorexa [IOK

90 060104Ka 3eMIH https://myschool.edu.ru/

bu6mmoreka [JOK

91 VYuyenune B. . Bepnanckoro o Guocdepe https://myschool.edu.ru/
3aKOHOMEPHOCTH CYIECTBOBAHUS Bubmorexa IIOK

92 6rocdepsl https://myschool.edu.ru/

93 KpyroBopOTHI BEIECTB U Brbmorexa LIOK
GHOreOXMMHUYCCKIE THKITBI https://myschool.edu.ru/

94 3onanbHOCTH 6uocepsl. OCHOBHBIE Brbmiorexa [IOK

OMOMBI CyIIIH

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6mmoreka [IOK

95 YcroitauBocTs bnochepst 1 https:/myschool.edu.ru/
bu6mmoreka [IOK
96 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI 1 https://myschool.edu.ru/
bu6mmoreka [IOK
97 BosneiictBue uenoBeka Ha 6nochepy 1 https://myschool.edu.ru/
08 AHTpONIOTeHHOE BO3/IECTBUE HA 1 BH6J_IHOTeKa LOK
PaCTUTEIbHBIN U )KUBOTHBIN MU https:/myschool.edu.ru/
bubmuorexa [JOK
99 Oxpana mpuposibI 1 https://myschool.edu.ru/
100 OCHOBHBIC IPHHIUIIBI YCTOWIUBOTO 1 BH6J.IHOTeKa LOK
Pa3BUTHS YETOBEYECTBA U TIPUPOIBI https:/myschool.edu.ru/
PannonanbHOE pUpO0NI0Ib30BaHUE U bubnnoreka [JOK
101 COXpaHeHHe OMOJIIOTUYECKOT0 1 https://myschool.edu.ru/
pazHooOpaszus 3emMin
102 0606menue o Teme «buocdepa — 1 BH6JITH0TCK3 LHOK
[I0GAIbEHAS SKOCHCTEMAY https://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB 1O 102 75

[TPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

JI.B.Beicornkas, .M. Ipmvmmi, A.O. Pykusurackuit, O.B.Cabnuna, JI.H.Ky3neroga.
buonorusn10-11 knacc, yriy0JIeHHBIN YPOBEHb

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

VYuebnuk: benses K., Apmvmmun I.M., Ky3unenosa JI.H. u ap. / [lox pen. bensesa JI.K., JIpimimmna I'.M.
buonorus. 10 kmacc (6a3oBbrit ypoBeHb) — M.: I[Ipocsemienue, 2019 (OI'OC)

OCHOBHBIC W JIOMOJHUTEIbHbIE WH(OPMAIMOHHBIE WCTOYHUKH, PEKOMEHAYEMBIC YyYaIlluMCS |
UCIIONIb3YEMbIE YUHUTeNeM (CalThl, KOMIIbIOTepHbIe Iporpammel U T.11.) 1. Koznosa T.A., Kyumenko B.C.
buonorus B Tabnunax 6-11 knacesl. CnpaBouHoe nocobdue. - M.: [Ipoga, 2002;

2. baryes A.C, I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bomnbiioil crnpaBouHUK IS
NIKOJILHUKOB U TIOCTYIAIOIUX B BY3HL. - M.: JIpoda, 2004;

3. 3. bonrosa 1.B. C6opuuk 3aaau no O61mel OMonoruu st HOCTYNAIMIUX B BY3bl. - M.: «OHUKC
21 Bex» «Mup u obpazoBanue», 2005;

4. 4. MeauukoB b.M. buosorus: ¢popmsl 1 ypoBHHU XkU3HH: TocoOue A ydamuxcs / b.M. MeaHukoB.
- 2-e 3., mepepad. - M.: IIpocBemenue, 2006r.

[MUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET Wutepner —
pecypest ans yuutens: MULTIMEDIA — nonnepskka npeamera:

1 C oOpaszoBanue. buonorus 10-11 k. Cerp TBopueckux yuurteneid. CooOliecTBo yuurteneid OunoIoruu
buonorus.py http://www.biology.ru/
denepanbHbIi HHCTUTYT TeAaroruueckuii namepenuii http://old.fipi.ru/ http://edu.ru/ — dbenepanbhslit mopran
—  Poccuiickoe = oOpa3oBaHue, eAMHOE OKHO  JocTynma K  oOpa3oBaTelbHBIM  PECYpCaM.
http://festival.1september.ru/
— caitit ®ectuBanb negarornueckux unen «OTKPBITHINA ypOK» U3nareabckoro noma «llepBoe ceHTaOps»,
OTKpBITHII negarorudeckuii popym. http://www.drofa.ru/for-users/teacher/help/pasechnik/
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