MUHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MUHUCTEPCTBO OBPA3OBAHUA U MOJOJEXHOM MOJUTUKU
CBEPIJIOBCKOM OBJIACTH
JAEITAPTAMEHT OBPA3OBAHUA AJIMUHUCTPALIUM r.
EKATEPUHBYPI'A
MAQY COHI Ne 151 ¢ yriry0JieHHBIM H3y4YeHHeM OTAeJIbHBIX NPeAMETOB

VYTBepKIeHa IPUKA30M JUPEKTOpa
MAOQOY COLILI Ne 151 ¢ yriy0iaeHHBIM
W3YYEHUEM OTJICJIbHBIX MPEIMETOB

o1 30.08.2023 Ne 248-01

PABOYAS ITIPOTPAMMA
(ID 3446373)

yueOHoro npeamera «buosiorus. Yriy0eHHbIH YPOBEHb)

s ooyuarommmxes 10 —11 kimaccos

r.Exarepunoypr 2023



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX TOJIOKEHUH (enepaibHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yrayOnénnoro ypoBHs uszydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHusM GI'OC COO npodunsHbie yueOHbIE
NpeaAMeThl, H3ydyaeMble Ha YIIyOJIEHHOM ypOBHE, SBISIOTCS  CIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMUM, CpPEAHUM
o01uM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMms
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4YHOI'O 3HAHUA, CBSA3aHHOTO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
W 3aJa4ax U3ydeHus ydeOHoro mpeameta «buonorus» Ha yriyO0J€HHOM YpOBHE,
omnpenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHyeT TMOCIeAOBATeIbHOCTh H3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6Mosioruu peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4EHHUEM OMOJIOTUU HAa YPOBHE OCHOBHOT'O OOLIETr0
oOpa3zoBaHus, Oyarojaps dYeMmMy [MpPOCMATPUBACTCS  HAMNpPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOro
MBIILIEHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karolleld mMpupoHoil cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUOB y4EOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYarolIMXCsl IO OCBOCHHMIO COJIEpKaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHue 3HaHU 00y4aroIuxcs 0 )UBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TMOJy4aroT pa3BuTHe. Tak,
pacuIMpeHbl U YriayOJjeHbl OMOJOTHYECKHME 3HAHUSA O PACTCHUSX, >KHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OWOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLMOHHBIM MOAXOABl K HU3YYEHHUIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliy, 3BOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus miuaneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIUH, OMOTEXHOJIOIMH U CHUHTETUYECKOM OMOIIOoTuw,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoreka. B 11 kiacce u3ydaroTcsi I3BOJIIOLIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOyJaroIuMucs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOToo0pa3MM M OCOOCHHOCTSIX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYUYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTMYeCKUX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0yJarouuxcs K OHOJIOTUH Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COJECPKAHUHU MPOrPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OTEUECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

Llenb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJaEéHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OWoOJoTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS 1JIs1 TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yray0aEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJICOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEIBHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJEHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥ COIMAIBHO-DKOHOMHUYECKHUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeIOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPY’XKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOLIUX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUKY WHGEKITMOHHBIX 3a00JI€BaHUi, MpaBUiia TOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOrO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I0 MPOOJIEMaMH, METOJI0JIOTHEN
OMOJIOTMYECKOTO UCCIIEIOBAHMS, TIPOBEACHUS IKCTIEPUMEHTATILHBIX UCCIICI0BAHUM,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOJC B
IIE€JIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
IPUPOAOTIOIL30BaHUHU (COOTIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI M  3J10POBbS
OKpyXaromux Joned  (cobmomeHuss wMep mnpodunmakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHME  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYaIOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HAa M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
YpOBHE CpeHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKU €ro COJEp KaHHWs U HaIlpaBIEHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUS B OpPraHM3alUsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
OOy4Yaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENHCKUX PaboT,
TEMAaTUKa KOTOPBIX OMPEAEIISIETCS YUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTEPUAIBHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MTPUPOJIHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKd M U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMOJIOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTEMbI U UX U3yY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIIOPAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CyIiecTBOBAHHMS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBuCUMoOu u
He3aBUCUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsTue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIECMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIaunu. MUHepanbHble BEIIeCTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenre XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuel u cxembl: «llepuoguueckass TaOMUIIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHne MOJIEKyJIbl BOIbD», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoB», «CTpoeHne MOJIeKyd JUNuaoBy, «HyKIenHOBbIE KHCIOTBDY,
«Crtpoenue Mmonekyasl ATO».

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO0 Ka4eCTBEHHBIX
peaKIuii».

Tema S. CTpoeHue 1 QYHKIMH KICTKH

Tumbel KJIETOK: JyKapuoTHUecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHre MpoKapuOTHYSCKOM KieTkH. KieTounas cTeHka OaKTepuidl B apXxen.
OcoOeHHOCTH CTpOCHHsI TEeTepoTpOoHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib TPOKapHOT B OMOIIEHO3aX.



Crtpoenre 1 GyHKIIMOHUPOBAHKE dyKapUOTHUECKON KIeTKH. [1mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa mia3MaTHYecKo MeMOpaHbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Auddy3ust, ooneryéHHas
nuddy3ust), akTUBHBIM (IMIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPAHCIOPT).
[Toymponuiaemocts MeMOpanbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOITNTO3, (aronurto3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKIIUH
KJIETOYHOW CTEHKHU pacTEeHU#, rpuOoB.

[uromnasma. [{utozons. Lurockener. JIBuxenue nuromiasmbl. OpraHou/ bl
kJeTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas cetb (I11C),
anmapat [oNlbIXu, JHU30COMBI, HMX CTpoeHHe U (QyHKIUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpoeHHE TPaHYJSIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIA3MATHUYECKUN PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJbl  KJIETKU:  MUTOXOHJPUU,  IIJIACTHUIBI.
IIpoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIUHM MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIC U CII0XKHBIC IIACTU]IBI (POTOCUHTE3UPYIOIINX FYKApUOT. XJIOPOIIACTHI,
XPOMOILIACTHI, TEUKOIIJIACTHI BBICIITUX PACTEHUM.

HememOpanubie opranouabl kiaeTtku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOU0B KJIETKHU. PuGocompr. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Akmurogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AKxmuHosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
ueHtp. CTpoeHHME U [ABWKEHHE KIYTUKOB M peCHUYEK. MUKPOTpyOOUKHU
nuTorasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIIETOK IYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu

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



Tabmuubr u cxembl: «CTpoeHUE SYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
KUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUN», «A11po», «CTpoeHne MPOKaApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHBIX KIETOK.

JlaGopaTtopnass pabora «U3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpPTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD.

JlabopaTopnass padora «lccnegoBaHue IJIa3MoJIM3a W JAEIUIA3MOJU3a B
PACTUTENIBHBIX KIETKAX).

IpakTnueckas padora «/3ydyeHue IBMKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMUIIALINS U TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peaKkiuii OT pa3IMYHBIX (HAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocooupaioujue
nueMeHmbvl U NUSMEeHmMbvl PeakyuoHHo2o yenmpa. Poiabp XJIOpOIiacToB B IpoLecce
¢dotocunTteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogyKTUBHOCTH (POTOCUHTE3A. BiusiHue pa3auuHbIX PaKTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyAuTENN OOJIC3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JSHEPreTUYECKOro oOMeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
mpoiieccax ouosorndeckoro okucieHus. [luknmnyeckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaouerma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DoToCHHTE3Y», « DHEPreTHUECKU 00Men», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

JlaGopaTopnasi padora «/3yuenue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. l'mmoresza
onepona (®. XKako0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHsbie 3a0o0sieBanus 4esnoBeka, »kMBOTHbIX, pactennii. CITN /I, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CMpYKmMypHulx buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epuobl UHTEpGa3bl.

Martpuunbin cunres JAHK — permmkanwma. IIpuanuner perumkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocomel. CTpoenue xpomocoM. Tenomepsl u

TeomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsamus MUTOTHYECKOTO ITMKIIA KJIeTKH. IIporpamMmmupyemas KieTouHas
rudeb — anomnTo3.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemox. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpeIIKa JIyKay.

Jlaboparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

Oco0EHHOCTH CTPOEHUS U )KU3HEACATETPHOCTH OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTUCThI. KoJIOHMAIbHBIE OPTaHU3MBL.



B3anMoCBs3p 4acTE MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUHUN U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PyHKUHUNA H
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy:kHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUucioro raza 1 MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMBOTHBIX.
JpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsanus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCylbl M KpoBb. Kpyru KpoBooOpalleHus. IDBOJIIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisiums.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyodau. Opradbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcacblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMU. BeiaeneHue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIMX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KiIoHaNIbHO-celekTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTe ¥ peryisimuss 'y OpraHm3MoB. PasgpaxumMocTs y
OJIHOKJIETOUYHBIX OpraHUu3MOB. Takcucel. Pa3ipa)xumMoCTh U perynsuus y paCTCHUMN.
PocToBble BelllecTBa U X 3HAYECHHUE.

HepBHas cucremMa u peduekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA XKMUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepumn», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JNHCTOBON IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CUCTEMay,
«BplgenurenbHas CUCTEMa», «IDHAOKPHUHHAsA cuUcTeMa», «CTPOCHHE MBI,
«Ammynurer»,  «KuiieuHomonoctHsie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe HOKIeBOro uepms», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OHOKIECTOYHBIX
OpraHu3MOB, MHUKpOIIpENnapaTbl TKaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIECKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJI JIEMOHCTPALIMK IOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHUPOBaHUE.

[TomoBoe pa3zmHoxkeHue. [lonoBele kieTku, wiM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes y »KMBOTHBIX. [10JI0BBIE JKETe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgocenez — 00Ha U3 21aHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOJABIIIEBBIC JHUCTKU
(racTpyJssinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHABHAS WHIYKIIHS).
3akiagka IUlaHAa CTPOCHUSI KUBOTHOTO KakK pPe3yiabTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne X)uBOTHBIX. [locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKo€ 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu mocTIMOPHOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHe3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue cop B Mpoliecce Mero3a. ['aMmerorenes
y pacteHuil. OII0A0TBOPEHHE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHn3MBI pETYISALUNNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIuK

[Toptpers: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHoOxkeHUe», «Tumbl Oecnosoro
pa3sMHOXeHUs», «Pa3zMHOXKEHME XIJIaMHIOMOHAIbBD, «Pa3MHOXEHHE JBIJIIECHBI,
«Pa3MHOXeHuEe TUApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaguu OHTOTeHes3ay, «lIpsmoe u
HEelpsAMoe pasButhe», «Pa3zBurre Mmanckoro xyka», «Pa3Butue capa”Hum»,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CTpoeHune cemMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOU KamyCTbD», «KU3HEHHBIN TUKI MXa», «JKU3HEHHBIN IUKII IAIIOPOTHUKAY,
«OKW3HEHHBII [IUKI COCHBI».

OObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpEnapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKI.

JlaGoparopHas padora «l/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHUKpPOIIpenaparaxy.

IIpakTnueckass padora «BbisBIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITI03BOHOYHBIX JKMBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHu.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTHUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuyenko,
10. A. ®unmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIbI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHUIOJIOTMYECKUN,  LHUTOIOTHYECKUMH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI FraMeT.

AHanmsupytomee ckpemmBanue. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIAy TIeHaMu. XPOMOCOMHas
TE€OpHUsI HACIIEACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS Moyia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhIA TOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uemoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [Tomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHI.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHUKpoOOMOM». ['eHeTHYeckue acmeKTbl KOHTPOJIS H
W3MEHEHUS HaCJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoOit 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouiee CckpeluBanue», «HemomHoe goOMUHUpPOBaHHEY,
«ClerieHHOe Hacle0BaHWE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTULBDY,
«MHOX€eCTBEHHBIN ajjIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJENIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JJIA



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3yslbTaTOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(UIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHHM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukanuonHas HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpeiesiax OJHOrO BUIA.

MyTanmoHHass HM3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIIOHTaHHBIE W  MHAYUHUPOBAHHBICE MyTalud. SnepHble U
HUTOIIa3MaTuyeckue MyTtanud. CoMaTUYecKUe U MOoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTM MYTALMOHHOIO IIpolecca. 3aKOH TI'OMOJIOTMYECKHX pSIOB B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U JINUSEHOMUKA, POJb ONUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuet u  cxembl: «Buasl  u3MeHUMBOCTHY», «MoaudukanmoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.

OOopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. llocTpoeHue BapWalMOHHOTO psAga U
BAPUALIMOHHON KPUBOW.



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uisl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKAa YesIOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToabl  M3YYEeHMsI TEHETUKH  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOIYJISIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIe 3a00JIeBaHUs YeslOBeKa. | eHHbIE 1 XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACIENCTBEHHOM IPeapacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydYeHUs] T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a00I€BaHUs YEIOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus 1 cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. U. BaBumnosa, ero 3HaueHue Jjis CEIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. OTarel KOMOUWHAIIMOHHOMN CCJICKIIUU. HcneiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITy ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PaninanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHbIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisi CeJIeKIINH.

[Tomyuyenue MTOJIUILIIOUIOB. BryTpuBuaosas rHOpUIN3aIINS.
brnuskopoAcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpelnIMBaHue, Win ayTOpuAWHT. ['erepo3uc u ero mpuumHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAMYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHCTpaIU

[Toptpers: H. W. Basunos, . B. Munuypun, I'. [. Kapneuenko, II. II.
Jlyxbsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtonpl cenekiuny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHast pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIIHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKeKkypeusi «OCHOBHBIE METOAbI W JOCTHKCHHS CEJIEKIIMU PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WUCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTHS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJeMe. Mukpoouonoruueckuii cunte3. OOBEKTH MHUKPOOHOJOTUYECKUX
TexHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LI€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas unxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PAaCTCHUM U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuau3aluss ¢W  COMaTHYECKUN
sMOpuorene3. lcnonbp3oBaHue ramiouoB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas mequiuHa. [T1P-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA IS OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumHkeHepus i pa3paOOTKU
(dyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUISL peIIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BakKLMH C LEJIbI0 0OecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoOBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OINACHbBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «lcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTounas nHxxenepus», «I eHHass HTHKEHEPUD».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloryyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHomoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOHMUOHHBIX NpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pa3MHOKEHUS ~ OpPraHU3MOB, HACJIEACTBEHHas HM3MEHYMBOCTh, OopbOa 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunrerndeckor Tteopun dBoftonnu (CTD). HelTpanbhas
teopust dBomonuu. CoBpeMeHHass JBOJIONMOHHAS  OwWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdeMmoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosobe, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Jx. Xonneiin, . K.
benses.

Tabnuib u cxemsl: «CucreMa xxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMUpOBaHUS MPUCTOCOOTICHUHN Y
pacTeHuil U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHUEY,
«Iloponbl romy0Gei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHMS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIE ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. V3meHeHue
reHooH/a TOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm obymouinounozo eopaviuwika. CHudCeHue 2eHemuuyecKko2o pa3Hoobpa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeticha eeno6 6 6OIbLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHCcTBeHHAs ), OMoorndeckas (pernpoayKTUBHAs).
EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAaOMJIM3UPYIOIIUN,  pa3pbIBAOIIMMA
(nm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOJIEHNI Y OPraHu3MOB. ApoMop(}o3bl U UANOATANI TALIUH.
[Tpumepsl Tprcnoco0IeHU y OpraHu3MoB: MOpGhoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBbHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOrMYECKOe), «MT'HOBEHHOE)» (monumIOnU3aIusl,
ruOpuauzanus). JIuTenbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METO0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI IAyPCKOiD»,
«lTonmynaroHHBIE BOJTHBI YUCICHHOCTH XHUIHUKOB U KEPTBY», «Cxema AeicTBUs
€CTECTBEHHOTO 0TOOpay», «@opMbl OOPHOKI 32 CylllecTBOBaHUEY, « MHIyCcTpUaIbHbIN
MenaHnu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3UOJIOTHYECKHUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepuu Buaa», «Bunpl-nBoHUKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«IKOJOTHYECKOE BUI000pa30BaHUE BUIOB CUHUID», «IIOTUIUIONWIBI pacTeHUID,
«KanycTHO-peieuHbIil Tuopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJECHUM, Yydelia MTUIl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJU3KHUX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBIcHNE N3MEHYMBOCTH Y 0CO0OEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHE BHJIOB 10 MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS  MaKpOlIBOMIONUHU. [lajmeoHTOnOrMYecKkue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBomtonuu. CpaBHeHuE (QIIOpHI H
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumabi-
DHJIEMUKHU U PEITUKTHI.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUIECKHE METOAbl U3YUEHUS
ABOIONMM. ['eHeTHYecKne MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuubl U cxembl: «OUIOTEHETUUECKUN DS JIOMIAIN», «APXEONTEPUKCTY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Pununoduth»,  «CeMeHHBIE
nanopoTHukm», «buoreorpadpuueckue 30HBI 3eMin», «Jpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHbple cTaguu 3MOPUOHAIBHOIO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaITpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIEKIIUU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCcTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOJIOTHS.

OcHOBHBbIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMS. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MonomepoB. Koaieparnas runote3a A. M. Onapuna,
rurnore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u rumnoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeToIbl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAsI T€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas MIKajaa: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.

HavanbHubie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxjaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE ATallbl 3BOJIOIMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHnue MICKONUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
nporieccoB. [losiBieHNE U pacuBET XapaKTEPHBIX OPraHU3MOB. YTJI€0Opa30BaHUE:
€ro yCJIOBUS U BIIMSIHUE HA Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOouUIoro. IIpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocooenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwn»,
«JTamnbl ~ HEOPraHWYECKOW  3BoouuM», «l'eoxpoHosOrMYecKass  IIKaliay,
«HayvanbHble 3Tanbl OpraHUYEcKOM HBOMOLMNY, «Cxema o0pa3oBaHUs dyKapHOT
nyTéM cumoOuorenesa», «Cucrema X uBoW mnpupoabl», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIAOPOCIINY,
«MHOTrOKIIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX PaCTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey, «KumeunomnomnoctHeie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikatommecsy,
«IItney, «Miekonurtarommuey, «Pa3BuTue xu3HU B apXeuckoun spe», «Pa3Butue
)KU3HH B TMPOTEPO30OUCKON 3pey», «Pa3BurThe KU3HU B NAJICO30MCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCcKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia ITUI] U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTaHU3MOB.

Bupryansnas naéoparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUI
Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue Ye10BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOT U H.

CraHoBJIeHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugeTenpCcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusi 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrkymme cuiibl ((akToOpbl) aHTPONOreHe3a: OUOIOrHYeCKUe, COllUaIbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMo/1e. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
V3TOTOBJICHUS OPYAUHU TpyAa. YeloBeK NPAMOXOISIINI U IIEPBBIN BBIXO JIFOAEH 3a
npenensl Appuku. YenoBek reifensoepreckuil — o0l npeiok HeaH 1epTaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
NajeoreHOMHKaA.

DBOJIONNS COBPEMEHHOTO dYenoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSX
yenoBeka. MyTanuoHHbIN Tiponiecc u noauMopdusM. [lomynsiioHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBedecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Ccpeabl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  MeTojbl B (usnueckol  (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoIbI aHTPOTOJIOTUNY, «[ 0JOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT uenoBeKa W CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YENOBEKa», «ABcTpajtonutTek», «YenoBek ymensii», «YeaoBek
NPSAMOXOISIINI, «JleHrucoBckuil yenoBek» «Heanaepranbipl», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoOIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€e, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlabGopaTopnasi padora «M3yueHne o0COOEHHOCTENW CTPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3AHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPTAaHU3MEHHBIX CHCTEM C OKpY KaloLIel cpenoi

3apoxaeHue U pa3BuTHe 3kojorud B Tpynax A. 'ymbGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. llosieBble HaOMOIEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKPY KaIOIIeH CpeIbl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTUYECKOM KYJIbTYPhl U HKOJIOTMYECKON rpaMOTHOCTH HACEICHHUS.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroabl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS dKojJoruueckux (pakrtopos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpPAa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak osKonorudeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep ka0 BojHOTO Oananca. Knaccudukamnuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocobneHust ®KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco6ineHunss OpraHu3MoB K KU3HH
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUM KU3HU.

Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHO#M popme. JKu3HeHHBIE
dbopMbl pacTeHHW: JEpeBbs, KyCTAapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMON03 u ero (opmel. [lapazutuszm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [IpUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «Ikonorudeckue (axrtopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEmIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie OpMbI J)KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHKypeHUus», «CuMOm03»,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUM U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], repOaprUu U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, dydelia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCA K TUrpopuTaM, kcepoduram, mMe30puTaM, KOMHATHBIE
pacTeHMsl IaHHBIX TPy, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B PAa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUA M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

Jlabopatopnasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rust BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeaud NOMYJSIUUU: YHUCJIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi W TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ peryssiuus. bHoTHYecKuii NMOTeHIMAN MOMYJIALUH.
MonenupoBaHue AMHAMUKY nonyJsauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Peryssius YUCICHHOCTH MOMYJISALMNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauuK

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundecko Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K PaCCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMUbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopet u
oKeanos. Ixocucmemvl MYyHOp, 1€Co8, CMmenell, nyCmbitb.

AHTPOTNIOTEHHBIE JIKOCUCTEMBI. ATpodKOcHCcTEMA. ATpoleHo3. Paznuuus
ME3K]ly aHTPOIIOTEHHBIMH U PUPOJHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpojacKkoi QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmbl 6030eticmaus 3a2ps3HeHUll Pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTol0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOcUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIMOHAIbHbBIE
IPyIIBI OPraHU3MOB B dKOCcHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAsS)», «DKOJIOTHYECKAs MUpaMuia YHCEeI»,
«IKonorudeckas mupamuia OMOMacChl», «IDKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue Oonota», «llepBuunas cykieccus», «BocctaHoBIEeHUE Jieca MOCIE
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporeHosey, «[Ipumepsr ypoboskocuctem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uyydelia NTHIl U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKypcHUsl B TUIHWYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYypcHsl «IKCKypCHsl B arposkKocucteMmy (Ha Moje WM B TEITUYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacraBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6nocdepsl u e€ coctan. XKupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [TousTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIC JieCca, CMEIIAHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBHIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPh. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. U. Bepunanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopona B mpupojie»,
«KpyroBopoT Boapl B mpupoze», «OcHOBHBIE OMOMBI cymny, «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiil jgec», «LIMpokoIrCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit jgecy.

O6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OLIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3IYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbsl. OxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHune Kiumara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIIBI OXPAHBI MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npuponansie Ttepputopun (OOIIT).
borannueckue cajpl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTUS YEIOBEYECTBA W TMPHUPOIBI.
PanmonanpbHOE  TPUPOJONONIB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ANBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSATHBIE TOCIECTBHUS.

Pa3BuTEe METOJOB MOHUTOPHMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusaroujue O00CmMyn K
uHgopmMayuu NoO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazemMHvIX IKOCUCEM.

JeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue THAPochepb»,
«3arpszaenue nouBb», «[lapaukoBbIit AdhexT», «Oco00 OXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJIeH YIIpaBIsIeMOTro MUPaY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutrickon ®@enepanun, KpacHON KHUTM peTrroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4JaronMMHUCsL TPOrpaMM CpelHero oO0mero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXarouUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yueOHoro mpeamera «buosorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHON ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMU NEIATEILHOCTH MPU CO3TaHUH YIeOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX MW TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKICHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XXEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, cBOIO PomuHy, CBOM SI3BIK M KYJIBTYPY, MPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeiiHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammute OrTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMUMAaHHUE YMOLUUOHAIBHOTO BO3JICUCTBHS KUBOU IPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEekKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 370POBBIO;

MMOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHuoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPHUOOpETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA TS
OKPYXarOUIEH CPEeIbL;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHOOPETaEMBbIE MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOILIEH MPUPOJHOU
cpele, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikd B
GbopMHUpPOBaHUN PAIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXarollleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH HpoliIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh  PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTel BBIXOAA U3 II00AJbHBIX SKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOit
PU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPAa U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOUIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banue, HabJoIeHne, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIE JeHCTBUA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMIIETEHIIMH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIuXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHbBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIE YydeOHBbIC JEHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS ICSITEIIBHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATeJbHBIMH
AEeCTBUSIMM:

1) 0a30BbIe JJOrHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(UKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIPENCIATh 1IN JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBSICHEHUS (DaKTOB U SBJICHHIA
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IE€Th HaBBIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBI JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTallUH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMSIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYaIUIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalLlMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIN MOUCK IEpeHOca CPEeICTB U CIOCOOOB
NeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JACTH
KU3HEIEITEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTb OPUTMHAIbHBIE MOAXOAbI M PEHICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KpUTUYECKH OLIEHHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyTUpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE H
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOTUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATH XUMHUYECKHE, (HU3UYECKUE W
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABaHUS W 3alUTBl  WHOOpPMaLNH,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUM O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEILHO BBIMIOJIHEHUS TMpeasiaraeMoin
3a/1a4l, YYUTHIBATh UHTEPECHI U COIIACOBAHHOCTH IMO3MIMUA APYTUX YYACTHHKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOabHBIE CpeAcTBa OOIEHWS, I[MOHMMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NpPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA II0 €€ IOCTHKEHUIO: COCTABIATH IUIAH JEHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOWIEHUIO K YKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOUYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM UM MBICIUTENbHBIX MPOLECCOB, HX peE3YyJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro MpeaMmera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonornu. OHH — BKIIIOYAOT:
cnenuduyeckue Ajisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojam U3y4yeHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  paluoOHaIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJaM3M, TOMEOCTa3, CaMOPETyJSlus, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB IE€PBOr0 IMOKOJICHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, YEJIOBEKAa, IIPOLIECCOB KUZHEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOTreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEHM M UX (QYHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKIMUSIME, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYUTENIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISTH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WCCICIOBAHMS, AaHAJU3UPOBATH MOJYYCHHBIC
pe3yNbTaThI U ACNIATh BBIBOJIBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHbIX OOIIECTB, U
nyOJMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUH U MEAUIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTLIOI0TBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHaTbHON
JEATEeIbBHOCTH B 00JIacTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI0 XO34KCTBa, MUILIEBON MPOMBINIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TTpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTrO mpenamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTHUHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npobJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPOE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENECHUs] M IOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMHU), YUCHUS
(A. H. CesepiioBa — 0 nyTsx u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
AKOJIOTMYECKON TUpaMuIbl 3HEpruu), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IIO3HAHMA,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSIHUSL ~ JBUXKYIIMX ~ CHUJ  DBOJIIOIMM  HAa  TeHO(GOHH  TMOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HaIlpaBICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U IOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JIBIKYIIMMH CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M UECTIOBEUECTBA;

yMEHHUE peniaTh OMOJIOTUIECKUE 3aa91, BBISABIISITh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, ICTaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB,

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOAATH
npaBuia mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPATh WX OSKCICPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeIb WCCICIOBAHMS, AaHAJTU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNIATh BBIBOJIBL;

YMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeIO0TBpAICHUSI
r00albHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
JESATETLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 buosorus xak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKA 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — HayKa O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| 3apoKCHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUN B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJ0rusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
Opranusmesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJOB U MOIYJISILUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema 6
11 UYenoBek u okpyKaroias cpeia 6
12 PesepsHOe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne nugposeie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
| buonorust kak KoMIJIeKCHasi HayKa U KaK bubmmoreka [JOK
4acTh COBPEMEHHOT'0 O0IIECTBA https://m.edsoo.ru/8865b72a
. bubnuorexa [JOK
2 JKuBbIe cHCTEMBI M UX CBOHCTBA
https://m.edso00.ru/8865b72a
bubnunoreka LIOK
3 YpoBHeBas opraHu3aius )KUBBIX CUCTEM
https://m.edso00.ru/8865b72a
4 WcTopust OTKPBITHS U U3YUEHUSI KIIETKHU. Bbu6motreka [JOK
Knerounas Teopus https://m.edsoo0.ru/8865b72a
MeTo/1bl MOJNIEKYISIPHOM U KJIIETOYHON
ouonorun. [Ipaktuueckas pabora
5 «M3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH 0.5 bubnuoreka [IOK
(xpomatorpadus, anekTpodopes, ' https://m.edsoo.ru/8865b72a
muddepeHranbHOe HEHTPU(yTupoOBaHHE,
I11IP)»
. bubmuorexa [IOK
6 XUMHYECKUH COCTAB KIETKU
https://m.edso00.ru/8865b72a
7 MunepaibHbIE BEIECTBA KIIETKH, UX but6mmorekxa [IOK
Ouosornueckas pojib https://m.edsoo.ru/8865b72a
g Opranuyeckue BeliecTBa KIeTKU — OeNKH. 0.5 bubmuorexa [IOK

JlabopaTtopHas pabota «OO0Hapyx)eHHE

https://m.edsoo.ru/8865b72a




OEJIKOB C IIOMOIIBIO KAYCCTBCHHBIX

IUTOINIa3MBbI B paCTUTCJIBHBIX KIICTKAX»

peaKuuii»
9 CsoiicTBa, knaccudukanus 1 GyHKIUN bubmmoreka [JOK
OCIIKOB https://m.edsoo.ru/8865b72a
10 Oprannueckue BEHiecTBa KJIETKH — bubnmnoreka HOK
YIJIEBOJIBI https://m.edsoo.ru/8865b72a
11 Opranuueckue BenecTBa KJIETKU — JIMITH/IbI bubmmorexa [OK
P - A https://m.edsoo.ru/8865b72a
Hyxnennossie kucnorsl. JIHK n PHK.
2 Jlaboparopuas padota «Vccienopanue 0.5 bubnnoreka [JOK
HYKJIEMHOBBIX KHUCJIOT, BBIJAEICHHBIX U3 ' https://m.edsoo.ru/8865b72a
KJIETOK Pa3IMYHBIX OPTaHU3MOB)
13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue bubnnoreka [JOK
nykieosunrpudocdarsr (HTD) https://m.edsoo.ru/8865b72a
14 CexBenupoBanue JIHK. Meroasl reHOMHKH, bubmmoreka [JOK
TPAHCKPUIITOMUKH, IPOTEOMUKU https://m.edsoo.ru/8865b72a
bu6mmoteka IIOK
15 M i O
CTOAIRT CTPYKTYPHOH DHONIOTHHI https://m.edso00.ru/8865b72a
bu6mmoteka IIOK
16 Tuns! knetok. [IpokapuoTnueckas kieTka
pokap https://m.edsoo.ru/8865b72a
CtpoeHune 2yKapuOTUYECKOMN KIETKH.
17 I1 IE)IKTI/I‘IGCKyaH 1:)a60Tat «3yuyenue cBOICTB 0.5 brbmmorexa [TOK
p . p y ' https://m.edso00.ru/8865b72a
KJIETOYHOW MEMOpPaHbI»
18 [ToBepXHOCTHBIN anmapar KIeTK! brbmorexa OK
p P https://m.edsoo.ru/8865b72a
OnxHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.
but6mmorekxa [IOK
19 IIpakTuyeckas padora «M3ydyeHue 1BUKEHUS 0.5

https://m.edsoo.ru/8865b72a




[ToyaBTOHOMHBIE OPraHOUIbI KJIETKHU:
MUTOXOHJIPUH, MIacTu el JIabopaTopHas

bu6nmmoreka [IOK

20 0.5
pabota «HccnenoBanue mia3Monn3a u https://m.edsoo.ru/8865b72a
JIeIIa3MOJIN3a B PACTUTEIBHBIX KIIETKAaX)»
bu6nmmoreka [IOK
21 Hemem6pa € OpraHo KJIETK
MEMOPAHHBIC OPTaHOIABL IICTIH https://m.edsoo.ru/8865b72a
bu6nmmoreka [IOK
22 Ctpoenue u GyHKIUHU sapa
p ym P https://m.edsoo.ru/8865b72a
CpaBHHTEIIbHASI XapaKTEPUCTUKA KIETOK
23 sykapuort. JJabopaTopHas padora «M3yuenue 0.5 bubmorexa HOK
yKap ) paTop p y ' https://m.edso00.ru/8865b72a
CTPOCHUSI KJIETOK Pa3JIMUYHBIX OPTaHU3MOBY
ACCUMMIIALNS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
24 BemecTB. JlabopaTopHas padora «M3yueHue bubmorexa HOK
B ) Iz pHai p M https://m.edsoo.ru/8865b72a
KaTaJTUTHYeCKOH aKTUBHOCTH (pepMeHTOB (Ha
MpUMEpE aMIIIa3bl UK KaTaasbl)»
DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
25 abora «3yueHue hepMeHTATUBHOTO 0.5 bubmmorexa [TOK
P y P ' https://m.edso0.ru/8865b72a
pacHieruIeHHs TIEPOKCHIa BOJOpOa B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX)
b K
26 benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI nomorexa O
https://m.edso00.ru/8865b72a
b K
27 ABTOTpOGHBINH TUII OOMEHA BEILIECTB noamorexa O
https://m.edsoo.ru/8865b72a
but6mmorekxa [IOK
28 ®doTocuHTE3 nosmorexa [

https://m.edsoo.ru/8865b72a




XemocuHTes. JJabopaTropHas pabora

bu6nmmoreka [IOK

29 C 0.5
«CpaBHeHue nporeccoB (poTocuHTE3a U hitps://m.cdsoo.ru/8863b72a
XEMOCUHTE3a»
AnasrpobHbIe opranu3Mbl. Buabl 6poskeHusl.
bubnmorexa [IOK
30 JlaGopaTtopHas pabora «CpaBHEHHE
https://m.edsoo.ru/8865b72a
MIPOLIECCOB OPOKEHUS U TBIXaHUS
31 AspoOHBIE OpraHU3MBbl. JTaIb Bu6muoteka [JOK
SHEPTEeTUYECKOr0 OOMeHa https://m.edsoo.ru/8865b72a
DHeprust MEMOPaHHOTO T'PAUCHTA
P P pai . bubnuoreka [IOK
32 1poToHoB. CuHTe3 AT®: paboTa NpOTOHHOM
https://m.edso00.ru/8865b72a
AT®-cunTassl
bubmuoreka [IOK
33 Peakuuu MaTpuyHOro cuHTE3a
https://m.edso00.ru/8865b72a
b K
34 Tpanckpunuus — marpuynslii cuate3 PHK nomotexa LO
https://m.edso00.ru/8865b72a
bubnunoreka LIOK
T .
35 PAHCILIIHA 1 €€ ITatibl https://m.edso00.ru/8865b72a
36 Koaupoanue amunokuciaor. Ponas pubocom bubmmnoreka HOK
B OmocuHTe3e Oerka https://m.edsoo.ru/8865b72a
37 Opranuzanys reHoma y Npokapuor u bubnnorexa [JOK
DYKapuoT https://m.edsoo.ru/8865b72a
38 MonekyJapHbIE MEXaHU3MBI KCIIPECCUU bubmmnoreka HOK
I€HOB y DYKapHOT https://m.edsoo.ru/8865b72a
Bupycbl — BHEKIIeTOUHBIE (OPMBI )KUZHU U
but6mmorekxa [IOK
39 oOnuratHele napasuThl. [IpakTuyueckas 0.5
https://m.edsoo.ru/8865b72a
pabota «Co3iaHre MoJIeNId BUpyCa»
40 Bupycuble 3a06051eBaHMs YeI0BEKa, bubmuoteka [IOK

YKUBOTHBIX, PACTCHUI

https://m.edsoo.ru/8865b72a




bu6nmoreka [IOK

41 H 0
AQHOTEXHOJIOTUHU B OMOJIOTUU U MEIUIINHE hitps://m.cdsoo.ru/8865b72a
bubnunorexa LIOK
42 XK i
VISHEHHBIT HHITHCIETIER https://m.edsoo.ru/8865b72a
bubnunorexa LIOK
43 M i HK
ATpIMHGIIL cHrTes J1 https://m.edso0.ru/8865b72a
Xpomocomsl. JTaboparopHas pabota
44 «If)ls YEHHUE X OMOCIZ)M HI; I‘OTI())BLIX 0.5 bubmorexa [IOK
Y P ' https://m.edsoo.ru/8865b72a
MUKpOTpenapaTax»
45 Jlenenue KIeTKu — MHUTO3 bubmmorexa [IOK
https://m.edso00.ru/8865b72a
Tunel knetok. Kapruokunes U IUTOKUHES.
46 Jlaboparopnas padota «Habmonenue 0.5 bubmmoreka [JOK
MHTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa ' https://m.edsoo.ru/8865b72a
(Ha rOTOBBIX MUKpOIIpenapaTax)»
bubnunoreka LIOK
47 Perynsiuus »KU3HEHHOTO LHUKJIA KJIIETOK
https://m.edso00.ru/8865b72a
48 Opranusm Kak eMHOE LET0e brbmmorexa [TOK
p a I https://m.edso00.ru/8865b72a
49 Tkanu pactenuit. JlaboparopHnas padota 0.5 bubnuoreka [IOK
«M3y4yenne TkaHen paCTCHUN» ' https://m.edsoo.ru/8865b72a
TkaHU )KHBOTHBIX U YEJIOBEKA. Bu6 OK
50 Jlaboparopnast pabora «M3yuenue TkaHei 0.5 nommotexa
https://m.edso00.ru/8865b72a
KUBOTHBIX)
Opransl. CucreMsl opranoB. JlaboparopHas
51 abora «l3y4eHue opraHoB IIBETKOBOTO 0.5 bubmmorexa [TOK
P y prasos i ' https://m.edsoo.ru/8865b72a
pacTeHus»
b K
52 Omnopa Tena Opranu3mMoB nomotexa LO

https://m.edsoo.ru/8865b72a




bu6nmoreka [IOK

53 JlEimieiie OprausMOE https://m.edsoo.ru/8865b72a

bubmmoreka [JOK
> Hurariie opraismon https://m.edsofru/8865b72a

55 IIuTanue MO3BOHOYHBIX JKMBOTHBIX. bubmuorexa [JOK
[IumeBapuTenpHas cucTemMa 4esioBeKa https://m.edsoo.ru/8865b72a

bubmuorexa [JOK
36 JlbIXarHe Opramusmos https://m.edSO(I)l.ru/8865b72a

57 JIpIxaHve MO3BOHOYHBIX )KUBOTHBIX U bubnnorexa [JOK
4eJI0BEKA https://m.edsoo.ru/8865b72a

58 TpancnopT BeliecTB y OpraHu3MoB bubmorexa HOK
https://m.edsoo.ru/8865b72a

59 KpoBeHocHas cucreMa 1mo3BOHOYHBIX bubnuoreka [{OK
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/8865b72a

60 Brinenenue y opranusmMoB bubmorexa [IOK
https://m.edsoo.ru/8865b72a

61 3amura y OopraHu3MOB bubmorexa HOK
https://m.edsoo.ru/8865b72a

bubnuoreka [{OK
62 Hanyrrast cetema senoneia hnps://m.edsoll.ru/8865b72a

63 PazapakuMocTh 1 perysiius y OpraHnu3MoB bubmorexa HOK
https://m.edso00.ru/8865b72a

64 ['ymopanbHas perysisiius 1 SHIOKpUHHAS bubnnorexa [JOK
CUCTEMA KMBOTHBIX U YEJIOBEKA https://m.edsoo.ru/8865b72a

65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB bubmmorexa LIOK
https://m.edsoo.ru/8865b72a

66 [TonoBoe pazMHOXeHHE bubmorexa HOK

https://m.edsoo.ru/8865b72a




bu6nmoreka [IOK

67 Meiio3
https://m.edsoo.ru/8865b72a
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5 bubnmnoreka HOK
«M3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/8865b72a
TOTOBBIX MUKpPOIpEnapaTax»
69 NuauBuyansHOE pa3BUTHE OPTraHU3MOB — bubnmnoreka HOK
OHTOTI'CHE3 https://m.edsoo0.ru/8865b72a
70 3akjaJKa OpraHoB U TKaHEH U3 bubmmoreka [JOK
3apOJIBIIIEBBIX JTUCTKOB https://m.edsoo.ru/8865b72a
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas
bubnunoreka LIOK
71 pabota «BpIsiBI€HNE PU3HAKOB CXOZCTBA 0.5
. https://m.edso00.ru/8865b72a
3apo/ibliel TO3BOHOYHBIX KUBOTHBIX)
PasMHOXeHME U pa3BUTHE PACTCHUI.
72 JlaGopatopnast pabota «CTpoeHHE OpraHOB 0.5 bubmrorexa LIOK
PaTOpHai p P . p ' https://m.edsoo.ru/8865b72a
Pa3MHOKEHHUSI BBICILIUX PACTCHHI
73 Hcropus cTaHOBIEHMS U pa3BUTUS T€HETUKH bubnnorexa [JOK
KaK HayKu https://m.edsoo.ru/8865b72a
OCHOBHBIE TIOHSITHSI 1 CUMBOJIBI TEHETHKH. Bu6 110K
nonImoTexa
74 Jlaboparopnas pabota «Jlpo3oduiia kak 0.5
patop p Jiposodp . https://m.edso00.ru/8865b72a
O00BEKT T€HETUYECKUX HCCIICIOBAHMID
3aKOHOMEPHOCTHU HACEAOBaHUS TPU3HAKOB.
Monoru0puaHOe CKpeluBaHue.
P P " bubmuoreka [IOK
75 [IpakTnueckas padora "U3yuyenue 0.5
https://m.edsoo.ru/8865b72a
PE3yJIbTaTOB MOHOTUOPUTHOTO
CKpeUIMBaHus y Apo30oduisr”
76 [{utonornyeckre OCHOBBI MOHOTHOPHTHOTO bubnuotexa [JOK

CKpEIIMBaHUS

https://m.edsoo.ru/8865b72a




AHnanuzupyroiee ckpenmpanue. Hemonxnoe

bu6nmmoreka [IOK

77
JIOMUHUPOBAHUE https://m.edsoo.ru/8865b72a
UruopuaHoe ckpelnBanue. [Ipaktuueckas
A P P P bubnunorexa LIOK
78 pabora «/3yueHue pe3ynbTaToB 0.5
https://m.edsoo.ru/8865b72a
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO bubmmoreka [JOK
CKpelluBaHus https://m.edsoo.ru/8865b72a
bubnunoreka LIOK
80 CuernieHHOE HaclleZJOBaHUE TPU3HAKOB
https://m.edso0o.ru/8865b72a
bubnunoreka LIOK
81 XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH
https://m.edso00.ru/8865b72a
b K
82 I'eneTnka moaa noamotexa O
https://m.edso00.ru/8865b72a
bubnunoreka LIOK
83 T'enoTun Kax 1eJI0CTHASA CUCTEMA
https://m.edsoo.ru/8865b72a
24 ['eneTnueckuii KOHTPOJIb Pa3BUTHS bubmmoreka [JOK
pacTeHul, )KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/8865b72a
25 HN3MeHuYnBOCTh NpU3HAKOB. Bl bu6mmoteka IIOK
H3MCHYHUBOCTH https://m.edsoo.ru/8865b72a
b K
86 MoaudukarmonHast K3MEHYUBOCTh nommorexa [0
https://m.edso00.ru/8865b72a
BapuanvoHHbI psa U BapUallMOHHAS
kpuBas. JlaboparopHas padota
g7 «HccnenoBanre 3aKOHOMEPHOCTEN 0.5 bubnuotexa [JOK

MOIU(PUKAITMOHHON U3MEHUYHUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

https://m.edsoo.ru/8865b72a




I'enoTnnnyeckas H3MEHUNBOCTb.

bu6nmmoreka [IOK

88
KomOnHaTHBHas H”3MEHUYHUBOCTD https://m.edsoo0.ru/8865b72a
MyTanroHHast U3MEHUYHUBOCTb.

29 [IpakTuueckas pabora « Myrtauuu y 0.5 bubmmoreka [JOK
npo30( bl (Ha TOTOBBIX ' https://m.edsoo.ru/8865b72a
MUKpOTpenaparax)»

90 3aKOHOMEPHOCTH MYTAIllMOHHOTO Mpolecca. bubmmoreka [JOK
DONUTreHeTHKa U SITUTCHOMHUKA https://m.edsoo.ru/8865b72a

01 ['eneruka yenoseka. [Ipaktuyeckas pabora 0.5 bubnnorexa [JOK
«CocTaBieHue 1 aHAIU3 POJOCIOBHOIN ' https://m.edsoo.ru/8865b72a

bubnuoreka [IOK

92 MeTo1bl MEIULIMHCKOW T€HETHKH

A At https://m.edsoo.ru/8865b72a
3HaueHue MEeIULIUHCKON TeHETUKU B
93 MPEAOTBPAIIEHUHN U JICUCHUH T€HETUYECKUX bubmmorexa [TOK
PEAOTEP H{ https://m.edsoo.ru/8865b72a
3a00JIeBaHUI YEIIOBEKA
OCHOBHBIE TIOHATHUS CEJICKIIHH.

94 JlaGopatopHnas pabora «/3yueHue copTo 0.5 bubmuoreka [IOK
KYJBTYPHBIX PAaCTEHUN U ITOPOJ JOMAIIHUX ' https://m.edsoo.ru/8865b72a
KUBOTHBIX)

MeTobI CeNeKIMOHHOM paOOTHI.
95 Jlaboparopnas pabota «15)13 YEHUE METOJI0B 0.5 bubmmorexa [TOK
PaTOopHaz pabt Y A ' https://m.edsoo.ru/8865b72a
CEJICKLIUU PaCTEHUII»
JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U
bubmmoreka IIOK
96 KUBOTHBIX. [IpakTHueckas pabota
. https://m.edsoo.ru/8865b72a
«IIpuBHBKa pacTeHUI»
97 CoxpaHeHne, U3y4eHHUE U UCTIOIh30BaHNE bubnmoreka [JOK

TE€HETUYECKUX PECYPCOB

https://m.edsoo.ru/8865b72a




buorexHnonorus xak HayKa U OTpaciib

bu6nmmoreka [IOK
B 1 .
98 npousBojicTBa. [IpakTuueckas pabora 0.5 hitps://m.cdsoo.ru/8863b72a
«M3ydyenne 00beKTOB OMOTEXHOIOTUI
99 OCHOBHbBIE HAIPABJICHHUS] CAHTETUYECKOMN 1 bubmmoreka [JOK
OuosoTNH https://m.edsoo.ru/8865b72a
bubnunorexa LIOK
100 X 1
POMOCOMEHAS M TEHHA HIDKCHEPHA https://m.edsoo.ru/8865b72a
b K
101 Menunuackue OMOTEXHOJIOT U 1 nbmorexa IO
https://m.edsoo.ru/8865b72a
102 PesepsHrlit ypok. [ToBTopenue, 06061ieHue, 1 bubmmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/8865b72a
OBIIEE KOJIMYECTBO YACOB I10
1 102 13.5

[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoxa Kontposbusbie IIpakTHnueckue wHpoBnie
Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
bubmuorexa [JOK

! BomonHorKas Teopus 1. Aapeiia ! https://m.edsoo.ru/8865b72a

) JIBrKyIMe CHIIbI 3BOJIIOLIMY BUIOB 110 Y. | bubnnorexa [HOK
Hapsuny https://m.edsoo.ru/8865b72a

3 Bbopn0a 3a cyuiecTBoOBaHUE, €CTECTBEHHBIN U 1 bubnuoreka [IOK
HCKYCCTBEHHBIN 0TOOp https://m.edsoo.ru/8865b72a

4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 bubnnoreka [JOK
3BOJIIOIIUN https://m.edsoo.ru/8865b72a

5 DTarbl HBOIIOIIMOHHOTO MPOIecca: | bubnuorexa [JOK
MUKPOIBOIIOLNA U MAKPOIBOJIFOLIUA https://m.edsoo.ru/8865b72a

6 [Tomynsius — sneMeHTapHas €AMHULIA | bubnuoreka [IOK
JBOJOLUU https://m.edsoo.ru/8865b72a
3aKOH T€HETHYECKOro paBHoBecHus JIK.

7 Xapau, B. Baitn6epra. Jlabopatopnas 1 0.5 bubnuoreka [IOK
pabota «BblsiBlIeHNE U3MEHUYHBOCTH Y https://m.edsoo.ru/8865b72a
0cobeil 0IHOTO BUa»

8 DnemMeHTapHbIE (HaKTOPHI IBOIIOLIUN 1 bubmmorexa [TOK

https://m.edsoo.ru/8865b72a

9 DddexT ocHoBarens. IhdexT OyTHUIOYHOTO | bubnmoreka [JOK
TOPJIBIIIKA https://m.edsoo.ru/8865b72a

10 Murpauuu. M3o0aumuu nomyJsisamui: | bu6mmorexa [IOK

reorpaduyeckas, Ononornueckas

https://m.edsoo.ru/8865b72a




1 EcrtecTBeHHBIN 0TOOP — HANPABIISIIONTUN bubmuorexa [JOK
(hakTop IBOIOIHH https://m.edsoo.ru/8865b72a

12 [TonoBoii oTO60Op bubmorexa [TOK

https://m.edsoo.ru/8865b72a
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK

13 pe3yabTaT MUKpodBoroIuu. JlaboparopHas 05 bubnnoreka [HOK
pabora «M3yuenune apoMopd030B 1 https://m.edsoo.ru/8865b72a
WJIM0AJANTAMI Y PACTEHUN U ) KUBOTHBIX)

[Tpumeps! npucnocodIeHU y OpraHu3MoB:
Mopdonoruueckue, GU3NOIOTHYECKUE,

14 OMOXMMUYECKHUE, ITOBEICHUECKHUE. 0.5 bubmuorexa [JOK
Jlaboparopnas pabota «IIpucnocobiaeHus https://m.edsoo.ru/8865b72a
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11eIecO000Pa3HOCTh)»

Bupn, ero kpurepuu u CTpyKTypa. Bu6morexa LIOK
15 Jlaboparopnas pabota «CpaBHEHUE BHI0B 0.5
https://m.edsoo.ru/8865b72a
0 MOP(OTOTHIECKOMY KPUTEPHUIO
bu6mmoreka [JOK

16 CTpyKTYpa Bitfia https://m.edsoo.ru/8865b72a

17 Bunoobpa3oBanue kak pe3ysibTaT bubnnoreka [JOK
MHUKPODBOIIOLNI https://m.edsoo.ru/8865b72a

18 CB$13b MUKPO3BOJIIOLIMM U MTHUJIEMUOIOTUN bubmmorera [TOK

https://m.edso0o0.ru/8865b72a

19 Makponssomtonus. [laneonronornueckue bubnnorexka [JOK
METOABI U3YUYECHUS DBOJIIOINHU https://m.edsoo.ru/8865b72a

20 buoreorpaguueckue METObI U3YUEHUS bubmuoreka [IOK

DBOJTIOIUHN

https://m.edsoo.ru/8865b72a




OMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-

bu6mmoreka [IOK

21 op¢hOJIOTUUECKHE METO 3y4de
MOP(OJIOrHHECKHE METO/Ib! U3y HeHHS https://m.edsoo.ru/8865b72a
JBOJIIOLUHU
MonekynapHO-TeHETUUECKHUE,

bu6mmoreka [IOK
22 OMOXUMHYECKHE U MATEMATUYECKHUE METObI
https://m.edsoo.ru/8865b72a
W3y4YECHUS SBOJIIOIUU
buo OK

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUH nbsmorexa L

https://m.edsoo.ru/8865b72a

24 AnanTtuBHas paguauus. HepaBHOMepHOCTD bubnuorexa [JOK
TEMIIOB ABOJIIOILINN https://m.edsoo.ru/8865b72a

)5 Hay4nble runore3psl NpOuCXOKACHUS KU3HU bubnnorexa [JOK
Ha 3emiie https://m.edsoo.ru/8865b72a

26 JloHayuHble PEACTABICHUS O 3aPOKIACHUN bu6mmoreka [IOK
JKU3HU https://m.edsoo.ru/8865b72a

7 OcCHOBHBIE 3Tallbl HEOPraHU4ECKON bubnnorexa [HOK
3BOJIIOIIUU https://m.edsoo.ru/8865b72a

28 T'unoressl 3apokIeHUS KU3HU bubmmorera [TOK

PO https://m.edso00.ru/8865b72a
Ucropus 3emiu 1 MeTOABI €€ N3YUEHUSI.

29 JlaGopatopHnas pabora «3yuenue u 0.5 bubnnoreka [JOK
OIMCaHNE UCKOIAEMBIX OCTAaTKOB APEBHUX ’ https://m.edsoo.ru/8865b72a
OpraHUu3MOB)

30 HavanbHble pTambl OpraHnyecKol 3BOTIOINHA bubmmorera [TOK

P H hitps://m.eds00.ru/8865b72a

31 OBOIIOLUS DYKAPUOT bubmmorera [IOK

HH Syxap hitps://m.eds0o.ru/8865b72a
B OCHOBHBIE 3Talbl HBOJIIOLUN PACTUTEIBHOTO 0.5 bubnmuorexa [JOK

mupa. [Ipaktrueckas padota «/3yuenue

https://m.edsoo.ru/8865b72a




0COOCHHOCTEH CTPOEHHUS PACTEHUIN pPa3HBIX
OTJIEJIOB»

OCHOBHBIE 3TaIbI 3BOJIIOIIUH XUBOTHOI'O

bubmuorexa [JOK

33 Mupa https://m.edsoo.ru/8865b72a
DBOJIOLMS )KUBOTHBIX. [IpakTrdeckas

34 pabota «/3ydeHrne 0coOOEHHOCTEH CTPOCHHS 0.5 bubmmorexa [IOK

https://m.edsoo.ru/8865b72a

MMO3BOHOYHBIX KUBOTHBIX)

35 PazButue xu3Hu Ha 3emIie Mo 3pam 1 bubnnoreka [HOK
rnepuoiam https://m.edsoo.ru/8865b72a

36 MaccoBble BBIMUPaHHUS — 3KOJIOTUYECKUE bubnuorexa [JOK
KPHU3UCHI MPOLIIOTO https://m.edsoo.ru/8865b72a

37 CoBpeMeHHBIN IKOTOTUYECKUN KPU3ZHUC, €TO bubnuorexa [JOK
0COOEHHOCTH https://m.edsoo.ru/8865b72a

18 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnnoreka [HOK
IIPOILIJIOrO https://m.edsoo.ru/8865b72a

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/8865b72a

40 AHTpPOIOJIOTHSI — HayKa O 4Y€JIOBEKE bubnrotexa LIOK

https://m.edso0o0.ru/8865b72a

A1 Passutne npeacrasienuii o bubnnorexka [JOK
MPOUCXOKIECHUN YEJI0OBEKA https://m.edsoo.ru/8865b72a
MecTo yenoBeka B CUCTEME OpPraHU4YECKOI0

4 mupa. JlaboparopHas padora «3yuenue 0.5 bubnmnoreka [JOK
0COOEHHOCTEH CTPOEHHUS CKeJleTa YEIOBEKa, https://m.edsoo.ru/8865b72a
CBSI3aHHBIX C TIPSIMOXOXKICHUEM

43 JIBrKy11Me CHITbI aHTPOIIOTEHE3a Bubmmorexa LIOK

https://m.edsoo.ru/8865b72a




m CooTHOIIIeHHE OMOJIOTHYCCKHUX U bubmuorexa [JOK
COILIMATILHBIX ()aKTOPOB B AHTPOIIOTCHE3E https://m.edsoo.ru/8865b72a
bu6mmoreka [IOK
45 OCHOBHBIE CTaJMU AHTPONOTEHE3A
https://m.edsoo.ru/8865b72a
46 [Taneorenerrka 1 NajeoreHOMHUKa bubmmorexa [OK
https://m.edsoo.ru/8865b72a
47 DBOJIIOLHMS COBPEMEHHOTO YEJIOBEKA bubmmorexa [OK
t P https://m.edsoo.ru/8865b72a
UYenosedeckue pacel. [Ipaktrueckas pabora
48 «M3ydyeHne 3K0JIOrMYeCKUX alarTaini 0.5 bubmmorexa [TOK
Y A t ' https://m.eds00.ru/8865b72a
YEJIOBEKA
49 MexaucIUIUIMHAPHBIE METOIbI bubnnoreka [JOK
AHTPOIIOJIOTUU https://m.edsoo.ru/8865b72a
bu6mmoreka [IOK
50 3apoXxaeHUE U pa3BUTHE HKOJIOTUU
https://m.edsoo.ru/8865b72a
Mertoapl skosoruu. JlaboparopHas pabora
51 «M3ydyeHne MeTo10B IKOJIOTHYECKUX 0.5 bubmmorexa [OK
Y crol ' https://m.edsoo.ru/8865b72a
HCCIeA0OBaHUI
57 3HaYeHHE SKOJIOTHUYECKUX 3HAHUH IS bubnuorexa [JOK
4eJIOBEKa https://m.edsoo.ru/8865b72a
b K
53 Dxonorudeckue GakTopsbl nommorexa O
https://m.edso0o0.ru/8865b72a
Abunotnueckue gakropsl. CBET Kak
54 skoJoruyeckuit pakrop. JlabopaTopHas 0.5 bubnuorexa [JOK
pabota «BpisBiieHHE TpUCTTOCOOIECHUT ' https://m.edsoo.ru/8865b72a
OpraHU3MOB K BIIUSIHUIO CBETA»
55 AbGuoTtndeckue dakTopsl. Temmeparypa Kak 0.5 bubnmnoreka [JOK

sKonornueckuii pakrop. JlaboparopHas

https://m.edsoo.ru/8865b72a




pabota «BplisBIIeHHE TPUCTTOCOOICHUT
OPTraHU3MOB K BIIMSIHUIO TEMIIEPATYPHD»)

Abuotnyeckue pakropsl. BnaxHocTh Kak
skonoruueckuii pakrop. JlabopaTopHas

bubmuoreka [JOK

56 0.5
paboTa « AHATOMHUYECKHE OCOOEHHOCTH https://m.edsoo.ru/8865b72a
pacTeHui U3 pa3sHBIX MECT OOUTAHUS
bu6 OK
57 Cpensl 0OuTaHUSI OPraHU3MOB nommoreka L{
https://m.edsoo.ru/8865b72a
bubmuorexa [JOK
58 buonornueckue puTMbl
https://m.edsoo.ru/8865b72a
bubmuorexa [JOK
59 Kuzne e ¢o OpraHu3MO
H3HCHHBIC (YOPMEI OPraHH3MOB https://m.edsoo.ru/8865b72a
bubmuorexa [JOK
60 buotuueckue pakro
MOTHUECKHE (paKTOpBI https://m.edsoo.ru/8865b72a
3HaueHne OMOTHYECKUX B3aUMOJICHCTBUN
61 JIsl CYyIIIECTBOBAHUS OPTaHU3MOB B Cpe/ie bubmorexa HOK
B VI P pea https://m.edso0.ru/8865b72a
obuTaHus
2 DKOJIOTHYECKUE XaPAKTEPUCTUKHI bubnnoreka [JOK
MOy JIALUA https://m.edsoo.ru/8865b72a
OcHOBHBIE TTOKA3aTEU TOMYJISIINN:
63 YUCJIEHHOCTh, INIOTHOCTh, BO3pACTHAS U bubmorexa HOK
’ » BOSP https://m.edsoo.ru/8865b72a
M0JIOBAs CTPYKTypa
OcHOBHBIE MTOKA3aTEU TOMYJISIINN:
bu6mmorexa [IOK
64 POKJ1aeMOCTh, TPUPOCT, TEMI POCTA,
https://m.edsoo.ru/8865b72a
CMEPTHOCTb, MUTpAlluU
bu6mmorexa [IOK
65 DKoJoruveckasi CTpyKTypa MomnyJisiuu

https://m.edsoo.ru/8865b72a




bu6mmoreka [JOK

66 .
JlutHaninica HOMY A 1 €€ pery i https://m.edsoo.ru/8865b72a
67 Kpussle pocTa 4uCIEHHOCTH MOITYJISALUN. bubnumoreka [IOK
Kpussble BbIKUBaHUS https://m.edsoo.ru/8865b72a
Dkonoruyeckas Huia Bujaa. JlabopatopHas
. bu6mmoreka [IOK
68 pabora «IIpucnocobneHus: ceMsiH pacTeHUI 0.5
https://m.edsoo.ru/8865b72a
K pacCceIeHUI0»
. bubnmoreka [JOK
69 Bun xak cucrema nonyssinun
https://m.edsoo.ru/8865b72a
70 3aKOHOMEPHOCTH MOBECHUS U MUTPALUI bubnuorexa [JOK
JKUBOTHBIX https://m.edsoo.ru/8865b72a
bu6mmoreka [IOK
71 § —0
CoodumectBo opranm3Mos HOTCHO3 https://m.edsoo.ru/8865b72a
bu6mmoreka [IOK
72 DKocHuCcTeMa KaK OTKpbITasi CUCTEMA
https://m.edsoo.ru/8865b72a
73 KpyroBoporT BeliecTB 1 NOTOK SHEPTHH B bubnuorexa [JOK
3KOCUCTEME https://m.edsoo.ru/8865b72a
74 OcCHOBHBIE TOKA3aTeNN FIKOCUCTEMBI bubmmorexa [OK
https://m.edso0o0.ru/8865b72a
75 DKOJIOTMYECKUE TUPAMU/IbI bubmmorexa [OK
pamiA https://m.edsoo.ru/8865b72a
bu6mmoreka [JOK
76 nu 0 —
SHICHEHIA COODIIECTE = CyIiecert https://m.edsoo.ru/8865b72a
77 [IpupoaHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€EP bubnnoreka [JOK
U peK. DKOCUCTEMBI MOPEI U OKEaHOB https://m.edsoo.ru/8865b72a
73 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI bubnnoreka [JOK

TYHJp, JECOB, CTEIIEH, TyCTHIHb

https://m.edsoo.ru/8865b72a




bu6mmoreka [JOK

79 AHTPONIOT€HHBIE IKOCUCTEMBI hitps://m.cdsoo.rw/3865h72a
20 Ypboakocucremsl. [IpakTuaeckas pabora 0.5 bubnnoreka [HOK
«M3ydenue u onrcanue ypooIKOCUCTEMBD) https://m.edsoo.ru/8865b72a
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
81 B3aUMOJICHCTBUI OpraHU3MOB B Bubmorexa ITOK
https://m.edsoo.ru/8865b72a
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM, bubnnorexa [HJOK
OpPraHU3MEHHOM, [OMYIALUOHHOM U https://m.edsoo.ru/8865b72a
HKOCUCTEMHOM YPOBHSIX
23 buocdepa — obmieruranerapHast 060104Ka bubmmoreka [IOK
3emnn https://m.edsoo.ru/8865b72a
bu6mmoreka [IOK
84 VYuenue B. U. Bepnanackoro o 6uochepe hitps://m.cdsoo.ru/8865b72a
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnoreka [JOK
ouocdepsl https://m.edsoo.ru/8865b72a
26 KpyroBopoTs! BemiecTs u bubnuoreka [IOK
OMOTCOXMMHUECKUE ITUKITBI https://m.edsoo.ru/8865b72a
g7 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI bubnuotexa [JOK
CyIIH https://m.edsoo.ru/8865b72a
. bubnuorexa [JOK
88 Y CTOMMHMBOCTE GHOChEpE! https://m.edsoo.ru/8865b72a
89 DKOJIOTrM4ECKHE KPU3KUCHI U UX TPUINHBI bubmmorexa [OK
https://m.edsoo.ru/8865b72a
90 BosneiicTBue uenoBeka Ha 6nochepy bubmmorexa [OK

https://m.edsoo.ru/8865b72a




01 AHTpPOIIOr€HHOE BO3JICHCTBUE Ha 1 bubnnoreka [HOK
PaCTUTENbHBIN U )KUBOTHBIM MU https://m.edsoo.ru/8865b72a
92 OxpaHa npupoiblt 1 bubmorexa HOK
https://m.edsoo.ru/8865b72a
93 OCHOBHbBIE NPUHIIMIIBI YCTOWYHUBOIO 1 bubnmoreka [JOK
Pa3BUTHS YETIOBEYECTBA U IPUPOJIBI https://m.edsoo.ru/8865b72a
PanronansHoe npupoa0onb30BaHue U Bu6morexa [LOK
94 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus 1
https://m.edsoo.ru/8865b72a
3emnn
95 O6006mIeHne 1o TeMe « MUKPOIBOJIONUS U 1 bubnnoreka [JOK
€€ pe3yabTaTh» https://m.edsoo.ru/8865b72a
96 O6061eHue o Teme « MakpOIBOIIOIUS U 1 bubnnoreka [JOK
e€ pe3yabTaTb» https://m.edsoo.ru/8865b72a
97 O6006menue o teme «[IpoucxoxaeHue u | bubnuorexa [JOK
pa3BUTHE )KU3HU Ha 3eMIIe» https://m.edsoo0.ru/8865b72a
08 O600menue o teme «[IpoucxoxaeHme | bubnnoreka [JOK
YEeJIOBEKA — AHTPOIIOTeHE3» https://m.edsoo.ru/8865b72a
99 O60061eHne o TeMe «DKOJIOTHS — HayKa O 1 bubnnoreka [JOK
B3aMMOOTHOIIEHUSIX OPraHU3MOB) https://m.edsoo.ru/8865b72a
100 O600mmenue mo Teme «OpraHu3Mbl U cpeia | bubnuotexa [JOK
oOHUTaHH https://m.edsoo.ru/8865b72a
101 O06o06meHue 1Mo TeMe « DKOJOTHS BUJIOB U | bubmuorexa [JOK
TIOIYJISLIAI https://m.edsoo.ru/8865b72a
102 O606mmenue o treme «buochepa — 1 bubnmoreka [JOK
ro0anpHast IKOCHCTEMa) https://m.edsoo.ru/8865b72a
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 7.5
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