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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenmuu mnpernojaBaHus ydeOHoOro mnpeaMera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusyy yrayOnénHoro ypoBHsi uzyudeHus (10-11
KJIACChl)  SIBJIIETCS  OJHMM W3  KOMIIOHEHTOB  MpPeIMETHON  obsactu
«EctecTBeHHOHayuHble mpeaMerb». CormacHo mnonoxeHusasm PIOC  COO
npoduiibHbIEC yUeOHBIE MPEIMEThI, U3ydyaeMble Ha YIITyOJIEHHOM YPOBHE, SBIISIFOTCS
criocoboM nuddepeHunauu 00yueHusI Ha YpOBHE CPEIHETO O0IIero oopa3zoBaHus
U IPU3BaHbI 00ECMEUUTh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C HOpodopueHTanuerdn oOydarouMxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" naét npencraBieHue o Helu
U 3a7a4ax M3yudeHus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpHpPOBAaHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TMOCIEA0BaTeIbHOCTh M3YUYEHUsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o 6uosioruu peajin3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3YyUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEYIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHUEHTHUPOBAHHBIX HA
dbopMUpOBaHUE  E€CTECTBEHHOHAy4YHOTO  MHMPOBO33PEHHUS,  IKOJOTUUYECKOTO
MBIIIICHUS, IPEJICTABICHUH O 3J0pOBOM 00pase KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoit cpeae. B mporpaMmmMe mo OMOJIOTMHU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanmuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB YUEOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYyYaromIMXcsi IO OCBOCHHMIO COJIEpPKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHUsI.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiaeT OMOIOrHIecKoe 00pa30BaHKE B IIIKOJIE U OPUSHTUPOBAH HA PaCIIMPEHUE
U yriiyOseHune 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISPHOU U



KJIETOYHOW OMOJOTHH, YMOPHOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buonorus» Ha yriayOJe€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJTYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHbIX MpPU H3YYEHUU  OOYyYarOIIMMHCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmdpeHsl U yriIyOJieHbl OWOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHM3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHWM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaAKTEPHBIE JIJIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus rmaneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMoJIoruu,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3ydaroTcsi I3BOIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecmeUUTh  OCBOEHHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIIUIIOB U MPaBUJ,
JIe)KaIlUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEHO3a, 9KOCUCTEMbI, O BBLAAIOUIMXCS HAYUYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuala B COAEP>KaHUM MPOrPAMMBbI
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTMYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb uzydenus yueOHoro npenmMera «buonorus» Ha yriyOoJéHHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPUOOPETCHHE YMCHHM
WCITOJIB30BaTh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoi o0IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOM C OWoJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CUCTEMbI OMOJOTUYECKHX 3HAHHUA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHOHAYUYHYIO KapTUHY MUPA; O
CTPOEHUHU, MHOTO0OOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOreoLEeH03, Onocdepa); 0 BHIAAIOIIUXCS OTKPBITUSAX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOUM OMOJIOTHH, SMOPUOJIOTUHN ¥ OMOJIOTUH Pa3BUTHUS, TEHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO MPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAaHUN B
naboparopud W B mOpupone (HaOMIOJAeHHWE, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYalOIMMHUCI YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJIUTh,
aHaJIM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢ COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OIICHUBATh TMOCIEACTBUS CBOCH MEATETLHOCTH I10
OTHOIIICHUIO K OKpPY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIWX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodrtakTHK WHGEKITMOHHBIX 3a00Je€BaHNl, TPaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCILHOCTH B UPE3BBIYATHBIX
CUTyallusX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE Y OOYYAIOINUXCSI UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMPOIECCe 3HAKOMCTBAa C BBIIAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peuieHus OMOJIOTMYECKUX 3a/lay, MOJAEIHUPOBAHUS OMOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYyphl IOBEICHHS B IPUPOJIC; MHTETPAITNH
€CTECTBEHHOHAYYHbBIX 3HAHUU;

npuoOpeTeHrue  OOy4YarOIMIMMHUCSA  KOMIIETEHTHOCTH B PALMOHAJIBHOM
PUPOAOTIOIB30BaHUH (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3/10POBbS
OKpyXXaromux Jojned  (cobmomenuss Mep mnpodunmaktuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITEIPHOCTH B YPE3BBIYAMHBIX CUTYaILUAX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOydarolUMUCS
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CITOCOOCTBYIOIIIEH
nocJeayouemMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WH/IUBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(pUKU €ro COJep KaHWsl U HaIMpaBIECHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOT0 00pa3oBaHUsT B OpraHu3alusiX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENHLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

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

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTUM C APYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreonenotTuyeckuit), oOuochepHswiil. Ilporecchl, TpoUCXOAsAlMEe B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3aINU.

N3ydenne XuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOW. [InaHupoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesast runoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpuunMHBI UCKaXKEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumet u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >KMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOBD».

O6opynoBanue: 1abopaTopHOE 000PYI0BaHUE IS IPOBEICHUS HAOIIOACHMIH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHUH JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KJIeTKH

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

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopust pa3BUTHS METOAOB MUKPOCKOIIHID.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIECMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIJIETKH,
TEIUIOpEryiauru. MUHepanbHbIE BEIIECTBA KJIETKU, UX Onojoruueckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kmaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapyIbl U MOJUCAXAPUIBI.
OOmmii TUTaH CTPOCHHS W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MecronaxoxaeHue u ouonornueckue Gpynkuun JJHK.
Bunel PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, MX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzaun u
opeaHu4ecKull cunmes 6UOMONEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

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

Jnarpammel: «PacrnpeneseHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacmpeneneHrie XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYJbD», «CTpOCHHE MOJIEKYII
yriieBoioBy», «CTpoeHre MOJIeKyd JUnuaAoBy», «HyKIenHOBbIE KHCIOTBHIY,
«Crtpoenne Monekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKIii».

JlaGopaTopHnasi padora «VccienoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. KinerouHast cTeHka OakTepuil U apXeu.
OcoOeHHOCTH CTpOeHHUs] TeTepoTpoHONl U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U GyHKIHOHUPOBAHHUE FyKapUOTHUECKOM KieTKH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHbsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Auddy3usi, ooneryéHuas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toynponuiiaemocts MeMOpaHbl. PaboTa HaTpHii-KaqueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Knertounas crenka. CTpykTypa U (yHKIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxkeHne nuroriasMel. Opranouasl
KkJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHE U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHoUAOB KiIETKH. CTpOeHuE IpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIUIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutensHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MHUTOXOHIPHUH,  IUJIACTHUJBI.
IIpoucxoocoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUIBI POTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTouynsrit
ueHtp. CrpoeHne U JBUXKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGonouka siipa, XpOMAaTHH, KapHoILIa3Ma, SAPBIILKH, UX CTPOCHHUE U
bynkuun. SnepHpiii 0enkoBbIH MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauA



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KiIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue I1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTuueckast padora «/3yueHrne NBUKEHUS [IUTOIIA3MBI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBI. YyacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nucMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunrteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. lIponykTuBHOCTH (pOoTOCHMHTE3a. BiusHue pa3audHbIXx (PakToOpoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEeMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
mporiieccax omosorndeckoro okucieHus. [{uknmmueckune peakmuu. OKUCIUTEIEHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. [lpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsl: JIx. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunrtesa. [[puHIMI KOMIUJIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOI, €ro cBoucrBa. TpaHckpunuus — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui xiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccull 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHsbie 3a00sieBanus YesnoBeka, >kMBOTHbIX, pactenuit. CITIN /I, COVID-19,
COI[MAJIbHBIE U METUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u anaiuz o6orvwux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyuHe.
IIpoepammupyemvle pynkyuu 6erkos. Cnocodwvt 00cmasKu 1eKkapcma.



JleMoHCTpanumn

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

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEI BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. Wutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunares JAHK — pemmkanwma. IIpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKHHE3. bruonornyeckoe 3Ha4eHre MUTO3A.

Perynsaius MUTOTHYECKOrO IMKJIA KJIETKU. [Iporpammupyemas KieTodHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuszmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JeMmoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocomy, «Permmkanusa JJHK.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKaX
KOpEIIKa JIyKay.

Jlaboparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

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

Tema 9. CTpoenue u GpyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATETHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npoTUCThI. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. ['omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOECHMs, (PyHKUMH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIHUTEIIMAJIbHALA,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHUsA, (PYHKUUNA H
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeka. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloromenre Boapl, yrieKucioro raza i MUHEpaabHbIX
BellleCTB  pacTeHussmu.  [Iutanme  KuUBOTHBIX.  BHyTpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbpHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyrm KpoBooOparmieHus. OBOJIOLHOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pactreHuil. BeiziesieHue y ;)kUuBOTHBIX.
CokpatutenbHble Bakyosqu. Oprasbel BblaelieHud. PuiabTpauus, CEKpeuus u
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Te€Ja C KPOBEHOCHOM M BBIICIMUTENBHOM CHCTEMaMHU. BplaeneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Ooje3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KiIoHaIbHO-celdeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTe ¥ peryisiquss 'y OpraHu3MoB. PasgpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U PEryssiuus y pacTEHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHUCTEMa KUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHbIE
Bojiopocin», «baktepumn», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKkoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue ctediis»,
«CTpoeHue JNHCTOBOM IIIACTUHKW», «TKaHM MKUBOTHBIX», «CKENIET 4elIOBEKay,
«IIumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlieyHasi ~ CHCTEMay,
«BplgenurenbHas CUCTEMa», «IDHAOKPHUHHAsA cucTeMa», «CTPOECHHE MBIIIIbI»,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPONpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXKHMX, UBbIE JK3EMIUIIPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000OpyI0BaHUE JJI JIEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHHs Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «3yueHue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «3ydeHue TKaHe sKUBOTHBIX).

JlaGopaTopHnasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHuM3MOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE,  CHOPYJISLIMS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. I[lonoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. KpoccnHrosep. bronorndecknii cMbICIT
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y xuBOTHBIX. [10J10BBIE KEE3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHe M 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JlpoOmenme. Tumbl  npoOreHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHANBHAS WHIYKIIHS).
3akiagka IUlaHA CTPOCHUS KUBOTHOTO KakK pPe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTauu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y ’KUBOTHBIX U 4esioBeka. [leprnosl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue cop B Mpoiiecce Mero3a. 'amerorenes
y pactenuil. OmI0I0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BoiHOE
OIUIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTUE CEMECHHU.

MexaHu3Mbl peryJIaiuyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCcTpau

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

Tabmuubr u cxembl: «BereratuBHoe pasmHOxkeHue», «Tumbl OGecrmosoro
pasMHOXKEHUDY, «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3sMHOXEHHE 3BIJIEHBD,
«Pa3sMHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «PaszButhe Maiickoro xyka», «Pa3Burue capaHumy,
«Pa3Butne narymkm», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJIBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«OKV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L UK pa3BUTHS JISATYIIKWA.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEnapaTaxy.

IIpakTnueckas padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apOJIbIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU I€HETUKU.
Pa6ote H. K. KonsiioBa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE =~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanumn



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

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKI, «CXeMBbI CKPEILIMBAHUSD.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX
VICCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUsl IPU3HAKoB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHus. [ UmoTe3a YUCTOTHI FraMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaclieI0BaHUsI TPU3HAKOB. [[uToNOrnYeckre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMh. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoMOCOMHBIM MEXaHU3M OMpPEAEIICHUS Moya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoramMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeauledbHbIX TI'E€HOB.
KommiementapHocTs. Onuctas. [Tonmumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TMOBEACHUS UM  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXAaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouiee ckpemuBanue», «HemomHoe aoMUHUpPOBaHHEY,
«CuerieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibdy, «['eHeThka mojay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeiicTBE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
THOpUIOB TIEPBOTO TIOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3oduinay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y 1PO30DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaTOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GOpMHUPOBAHUM (PEeHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUN
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHbICE MyTaluuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCcKUe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HaciencTBeHHoM u3MeHunBoctu (H.W. BaBuioB). BHesnepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdeMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u  cxeMbl: «Buasl u3menuumBoctH», «MoaudukanoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MECHYHUBOCTHY, «Meiios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTammii.

OOopynoBaHue: XKUMBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3IMYHBIMU BUAAMU U3MEHYUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBO».



IIpakTuyeckass padora «Mytarmuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesioBeKka

Kapuotun dvenoBeka. MexnyHapoAHas NporpamMma HCCIEIOBaHUS T€HOMaA
YyenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOIYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH N€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K
bU3MYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3yUYeHUs] TEHETHUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKaY.

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metoasl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOMHAIIMOHHOU CCIICKIIMH. HcnwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PanmnanmoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHbIX JIHK 117151 mosmydenust iCXOAHOro MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MOJIUIUION/IOB. BryTtpuBuaosas rHOpUIN3aIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wid  WHOpuauHr.  HepoacTBeHHoe
CKpelnMBaHue, Wih ayTOpuAWHT. ['erepo3uc W ero mpuumHbL. Vcmomb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas ruGpuauzauusa. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U X
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux U co30aHusi HOGbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUcie C
NPUMEHEHUEeM COBPEMEHHBIX MemO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02ULL.

JleMmoHcTpanuu

[Toptpersr: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /l. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne copTOB KyJbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B JIAOOPATOPHUIO
arpOyYHMBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0TMs U CHHTETHYECKAS OMOJIOTHS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjIeMe. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJIOTUM M MHCTPYMEHTOB LI€JICHANIPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas unxenepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comartudeckass TUOpUAM3ANMS W  COMAaTHYCCKUM
smOpuorene3. lcnoiab30BaHWE TarIOWIOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHATbHBIX
anmumen 6 MmeouyuHne. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIOHUPOBAHHUE >KUBOTHBIX. METO/ TpaHCIUIAHTALIMU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKAa I OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss A pa3paboOTKu
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTHUHra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BakKLMH C ILEJbI0 00OecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! 1 cxemsl: «lcnonab3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxxenepus», «I eHHass HHXKEHEPUS».

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBroKyIye CUitbl 3BOTFOLMK BUIOB 110 Y. JlapBUHY (BbICOKAsi MHHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckor Tteopuu dBotonmu (CTD). HelTpanbhas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxemsl: «CucreMa xxuBoit puposl (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (o Jlamapky)», «Mexanusm (GopMUpOBaHUS MPUCTOCOOTICHUHN Y
pacTeHuil U )KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl TomyOei», «MHOroobpasue KylbTypHBIX (opMm KammycTeD, «llopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOIIEHUS JABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIeMEHTAapHas €IWHHLA 3BOJOLHMH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHooH/Ia TOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOMIOUMHU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuusax. DPQPeKkT OCHOBATEIS.
Ippexm bymouinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue sgpghexma opeiigha 2enos 8 6ONLUUX U MATBLIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (pernpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  O0TOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOMIMKA,  pa3phIBAIOLIUI
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHM3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HuKkHOBEHHE NPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}o3bl U ANOATANI TALIUH.
[Tpumepsl nprcnocobsieHnid y Opranu3MoB: Mopdooruyeckue, Gu3noIorudecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpPO3BOJIIOIIMU. M3onsmuss — kioueBo (aktop BujpoooOpazoBanus. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOJI0TUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHNS OMOJIOTHYECKOTO Pa3HOO0OpasHsl.



Pouib 3BOMIOLIMOHHON OHOTOTHH B pa3paboTKe HAyYHBIX METOI0B COXPAHECHUS
OouopazHooOpaszusi. MUKpPOIBOJIOIUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpauuU

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

Tabmumplt 1 cxembl: «MyTallMOHHAsE HM3MEHYMUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuwxyiue
CWJIbl HBOJIIOIUNY, «IDKOJIOrHYecKasi M30JSAUs MONYJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHUIIBI CHOMPCKOM 1 IMCTBEHHHUIIBI JJAyPCKOiD»,
«ITonynsIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbI OOpPHOBI 32 CyliecTBOBaHUEY, « MHyCTpHaIbHBbIMI
Menanu3zM», <« KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsi  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa Buaa B npupoe», «CrnocoObl
BHU1000pa3oBanus», «I'eorpaduueckoe BUA00Opa3oBaHUE TPEX BUIOB JIAH IBIIICH,
«2KoJIoTHYecKoe BUA000pa3oBaHUE BUAOB CHHHUL, «llonurionasl pacTeHHi»,
«KamycTHO-peneuHblil ruopumy.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI] U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHUJIOB, TepOapuM pacTeHW OJU3KHUX BHIOB, OOpPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucniocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

JlabopaTopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTHUUECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3ydeHHS MaKpOlIBOMIONUHU. [lajmeoHTOnOrMyeckue MeTO[bl
uzyueHus: osBomoiuu. Ilepexonnbie ¢GopMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIIOpBl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumabi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,



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

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMU. [IpuHyun cmenvt yHkyuii.
HeobOpatumocTs 3Bomtonnu. ApanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabnuubl 1 cxembl: «DUIOreHETUUECKUH Psi/ JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodutery,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHBIC
HaITpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIEKIMU, TrepOapuu, MYJSDKA HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKJICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHoOBHBIE JTaIlbl HEOPraHUYECKOU JBOJIIOLIU Y. [Iimanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. KoarnepBarnast runote3a A. . Onapuna,
runore3a mnepBuuHoro OynpoHa Jlx. XomjgeliHa, reHeTuueckas rumorte3a [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'unbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTOBI €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meronpl. OTHOCUTENbHAS U AOCONIOTHASI T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas IKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavaneHubie 3Tamnbl OpraHMYecKoOM HBOJIOUUU. [losiBIIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIEeCTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenre syKaproT (CHMOUOTEHEe3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYyCOB. IIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOUUUA BbICHIMX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHne CIIOPOBBIX pACTCHUH U
3aBoeBaHue uMu cymu. CemeHHble pacTeHHus. IIpoucxokaeHue IBETKOBBIX
pPaCTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuil u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3paM M NEpHOAaM: apXxeu, IMpoTepo30il,
najaeo30m, Me3030i, kaiiHo30i. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOouUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosOorMYeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMS 3YyKapHOT
nyTéM cumbuorenesa», «Cucrema X uBoW mnpupoabl», «CTpoeHue BUpPYCA,
«Apomopo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHuku», «l'onoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX PaCTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey, «KumeunomnomnoctHeie», «llnockue
yepBu», «YneHnuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«lItnuspy, «Mitekonuraromuey, «Pa3BuTre KuU3HU B apXEUCKOU 3pey», «Pa3zputue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3Burhe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HN B KaHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay.



O6opynoBanue: repObapuy pPACTCHWM pa3IWYHBIX OTHAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKLIUH
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KMBOTHBIX, Uy4elIa IITULL U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSKHM OPraHUYECKHX OCTaTKOB
OpTraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Musiiepa—
FOpwu 1o nzyvyenno abMOreHHOro CUHTE3a OPraHUYECKUX COCTUHEHUH B IEPBUYHON
aTMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEM CTPOCHUSI pacCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocoOEHHOCTEN CTPOEHMS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUM O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTIINYuUs YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUU aHTPOIOTreHe3a. PaHHME ueroBeK0OOpas3HbIe 00€3bsSHBI
(POKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YeloBeK NMpAMOXOISIIUN U NIEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reiiienbOepreckuil — o0 npeok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTannoHHBIH mporecc U noiaumopdusm. [lomysimoHHbIE BOJHBI,
nperid reHoB, murpanus U «3p(EeKT oCHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacel. Ilonatne o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlIbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOBeKa IO ILIaHETe.
EnuHcTBO  uyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHble  MeTojlbl B (usnueckot  (OMOJOTHUYECKOH)
aHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUN. bruoconuanbHble UCCIEOOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeToIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNneT ueloBeKa U CKeJeT IIMMITaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutTek», «UYenoBek  ymenslit», «YemnoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNH YEJIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM —~ OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MudogorndyeckKuMu U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMAEMBIX OCTATKOB UYEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeII0BEKay.

Tema 6. Jxkojorusas — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymbonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOIEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKPY KaIOIIeH CPeIbl: JTOKAITbHBINA, PETUOHATBHBINA U TJIOOATBHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa C npuponon. GopMupoBaHue
AKOJIOTHYECKOM KYJIbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanumn

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroabl 3Kkosnoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEH CPEABDY.

JlabopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Knaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Ab6uotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHambpHas poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii k
noJIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boje. [Ipucnoco6nenrs XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHasT  MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxUMUYecKue
0coO0eHHOCTH cpesl oOuTaHusi opraHu3mMoB. [IpucnocoOneHus opraHu3MOB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIJIOBUU KU3HU.

Kuznennsie popmbl oprann3moB. [lonsTue o xu3neHHoit popme. XKuzHennsie
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue daxkTopsl. Buibl OMOTHUYECKUX B3aUMOACHCTBUIN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3aMMOJEUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTUYECKHX B3aUMOJACHCTBUMM [UIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEnIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOIIOrMYECKUE aJalTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie HOpMbI J)KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHcanuzmy.

OGopynoBanue: repOapuu pacTeHUHM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbBIE KOMHATHBIE PACTEHUS], repOaprn U KOJUIEKUIMHU TEIIOTI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacTEHUM, dydella NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHus JTaHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJIGKUMH PpACTEHMM M IKUBOTHBIX, OOJIafalolIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIINUX B Pa3IMYHBIX OMOTHUUYECKUX B3aUMOJICHCTBUSX.

Jlabopatopuasi padora «BpIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi padoTa « AHATOMHUYCECKHE OCOOCHHOCTH PACTCHUM U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rust BUAOB U MOIYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOCHHOCTEHM OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyjsinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCJIEHHOCTb, IIJIOTHOCTD,
BO3pacTHasi W TI0OJIOBasl CTPYKTypa, pOXIAeMOCTb, MNPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJjioruyeckasl CTpykrypa nonyssiuud. OLeHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJSIMUU U €€ peryiasuus. buoTudyeckuii NOTEHLHMA MOMYJISLUH.
MopnenvupoBaHue AMHAMUKY onyJiauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoMornyeckoil Huie BUAa. MectooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peanTn30BaHHAs HUILIN.

Bun kak cucrema mnomyiasuuid. Apeansl BUAOB. BHIBI M UX KU3HEHHbBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJECHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBA3UH YyKEPOJHBIX BUJOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «OKOJOTMYECKUE XAPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHAss  CTpyKTypa  HoOmyiasiuum», «Bo3pacTHble  NHpaMuabl
nonyysinum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOseHust CEeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3U MEXKIY
OpraHu3MaMH B OHOLIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B OKOCHUCTEME: MPOJAYLIEHThl, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBBI ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTeNU IKOCUCTEMBI. bruomMacca U mpoayKIus. DKOJIOTHUECKHUE
MUPaMUJIBI YKcell, OnoMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W MX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTra KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeanos. Ixocucmemvl MYHOP, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuns
MEXYy aHTPOIIOIrE€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYUBOCTb OPTaHU3MOB, MOMYJISLIUN U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmvi 6030eticmaust 3a2ps3HeHUll Pa3HblX MUNO8 Ha CyOOp2aHU3MeHHOM,
OD2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeTolI0NIoTHs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocUCTeEMa

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IPyIIBI OPraHU3MOB B SKOCcUCTEME», « KpyroBopoT BeliecTB B akocucTemey, «Llenu
nuTanus (macTOWIIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«IKonorudeckas mupaMuia OMOMacChl», «IKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIEHUE Jieca MOCIE
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTB M MmoTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTemy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI] U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopunasi padora «M3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYpcUsi «IKCKYpCcHsl B TUIIMYHBIM OMOTEO1eHO03 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypcusi «IDKCKYpCHUsl B arposKocHcTemMy (Ha MoJie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J0ouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa XM3Hb. Pa3zBuTHe npeacTaBieHuii o 6mocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKkOHOMEpPHOCTH cyliecTBOBaHMs Onocdepnl. OcobeHHOCTH OHochephl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIEC OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIECa, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCca, CTENH, CAaBaHHbI,
IyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOphs. Knnmart, pacTUTENbHBII 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKINHA.

JleMoHCTpanumn

[Toptpetsl: B. 1. Bepunanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emun», «KpyroBopor azora B mpupoje»,
«Kpyrosopor yriepona B npupone», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Kimmarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «LIMpoxkoanCcTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponryeckuii Jiecy.

OobopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JCMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. OcobGo oxpansembie mpupoansie Ttepputopuu (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ANBHBIX HSKOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTne METOJOB MOHMTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnooopasue u buopecypcawi.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusaroujue O00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHosbl
aKopeabuIumayuu dKocucmem U Ccnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpyxyus mopckux u Hazemuslx s3KocUCmem.

JeMoHCTpaMuK

TaOmu1s! u cxembl: «3arpsi3HeHue aTMoceprd», «3arpsa3HeHne rTuAPoCcHEPb,
«3arpsizHeHue nouBbl», «[lapHukoBsiit a3ddexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMN», «MOJenH yIpaBasieMoOro MUpa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccurickon ®enepannu, KpacHOM KHUTHY pernoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
oOy4JaroIMUMHCs TPOTpaMM CpefaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHEIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPaXXIaHCKOM MJAECHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUUUe NPABOCO3HAHUS YIKOJTOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI 110 OMOJIOTUH IOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTHU3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHWS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, npuposie U
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MPABONOPSAKA;



TOTOBHOCThH K COBMECTHOM TBOPUYECKOM CSITEILHOCTHU MPU CO3/TAaHUH YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON rpaK 1aHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PomuHy, CBOM SI3BIK M KYJIBTYPY, NPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTMH, TOHMMAaHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MMOHHUMAHKUE YMOLUUOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEKHOrOo,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYIKOB M OLEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYIKarOIIEH CPEBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIE MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHS TIpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOICHUE  MpaBWJI  TIOBEICHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHJIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOrHO3UPOBATh HEOJIArOMPHUAITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUECKOMN JIESITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OHOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikh B
GbOopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/aHUMU IEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM LMBWIM3ALUU:
oOecrieueHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPpaMOTHOCTH oOydarouuxcs, (popmMupyeMoi
IPY U3y4YCHUH OUOJIOTHH,

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh IOJy4YaeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAy4YHbIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIS
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IlIeHayYHbIe TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAYYHOM KapTHHBl MHpPAa H CIHCIU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEpPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIe JeHCTBUSA (TTO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOyYaroUIuXcsli  HMCIOJIb30BaTh
OCBOCHHBIEC MEXKTUCIUIIIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIe JeHCTBUS, KOMMYHUKATUBHBIC YHHUBEpPCAJbHbIE Yy4eOHbIC JEHCTBUS,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbBIC JCHCTBUS, COBMECTHAS JEATEIHHOCTD.

MertanpenMeTHble PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABaTeJIbHBIMH
AEeCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe AeliCTBUA:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICIATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

WCITIOJI30BATh OMOJIOTUYECKHUE TTOHSATHUSA JUTsl 00BsICHEHUS (DAKTOB U SBICHUN
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCCyKIeHUs (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBA3€ M OTHOLIEHUWH B M3y4YaeMblX OHOJIOTMUYECKHMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4E€TOM aHalnW3a WMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBHUSAX PEAbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIQJICTh HaBBIKAMU YI€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTUICCKUX 3a7a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX M COITUATIBHBIX IIPOCKTOB;

dbopMHpOBaTh HAYYHBI TUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaJM3upOBaTh 3a1ady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh II€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYECKYIO 00JIacTH
KU3HEICITCIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
mocoOusl, HAYYHO-TIOMYJISIPHOW JIUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
ounosioruyeckoi nHGopMauu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIOJIb30BaTh HAy4yHBIA fA3BIK B KadyecTBE CpeACTBa MHpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWsS M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

1) oO1menme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM TUCKYCCHUU O CYIIECTBY OOCyXaaeMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KIEHUS OTHOCHUTEJIbHO BBINOJHEHHUS MpeiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEllIeHUH y4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEWCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaX IO OTHOILIEHUIO K >KMBOM IPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELICHUS TPOOIEMBI ¢ YUETOM UMEIOLINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJI30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pEe3yJIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.
NPEAMETHBIE PE3YJIBTATbHI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEP)KaHUS Y4YEeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOO€CIeUYeHUE
npopuapHOro  oOyueHust  oOydaromuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
KJlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre OMOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJaM3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB IE€PBOr0 IMOKOJIEHHUS, PACUIEIUICHUS, YUCTOThl T'aMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, H3MEpPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPIraHOB U CUCTEM
OpPraHOB pPACTEHMI, JKMBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KUZHEAEITEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIECTB (METab0IM3M), MPEBPAILCHUS SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEM M UX (QYHKIUSIMH, MEXIY
opraHamMud M CHCTEMaMu OpraHOB Yy pacTeHHWH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOUYHOTO IUKJIa M )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BbIABIATH OTIUUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXAY MCCIIETyEeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBJICHHUSIMH, JIEIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb HCCICIOBAHMS, aHaJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U ICNIaTh BHIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  TMOJYYEHHBIC  pe3yibTaThl HAa  yUYEHHYECKUX
KOH(epeHusX;

yYMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0acTv GMOJIOTUU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIN BBIOOp Oyayiied mnpodeccuoHaabHOM
JEATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJasaTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro  OOpa3oBaHMs B OpPraHU3ANMSIX  CPEIHETO
po(eCcCUOHANIBHOTO U BBICIIET0 00pa30BaHUs.



[IpenMeTHbIE pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npobJieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHE BJaJE€Th CHUCTEMOW OMONOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAeT
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTeMa, Ouocdepa), OMOIOTMUYECKHUE TEOPUU
(oBomtoniMoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOLMU), YUCHHUS
(A. H. CesepiioBa — 0 nyTsx U HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apogsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUYECKON MHpaMUJIbl 3HEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMHM  HAYYHOTO  IO3HaHWS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, M3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKW: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIM3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0OpAa30BaHUS,
BIUSHUA ~ JBWKYIIMX  CWJ  DBOJIONMM  Ha  reHoQoHA  TOMYyJSLUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOMTaHUs, YepeIOBaHUSl HANPABICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U IOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3UM MEXIY MPOLECCaMU HBOJIIOIUH,
JNBIDKYIIMMH CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Cpefie OOMTaHUs, aOMOTHYECKUX W OHMOTHYCCKHX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJI JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUECTBA;

yMEHHUE penaTh OMOJIOTUIECKUEC 3a4a91, BBISIBISATH TPUYUHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, IeTaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PAaOOTHI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM U Ja00paTOPHEIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPATh WX OSKCICPUMECHTAIHHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeJb WCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yIbTaThl U JENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeaoTBpaIICHUS
r100albHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodecCHoHATbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBIM WHTEPEC, HAIpPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 buonorns kak Hayka
2 JKuBble cucTeMBI U UX U3yUYEHUE 2
3 buonorus knetku 1
4 XuMHYecKasi Opranu3anus KIeTKH 11 1
5 Ctpoenue u GyHKIMH KIETKH 13 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 13
KJIETKE
7 Hacnencreennas nnpopmanus u 1 |
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 8
Crpoenue u GyHKLIUU OPraHU3MOB 20 1
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 11 1
1 ['enetnka — HayKa O HaCJIEACTBEHHOCTH U 3
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 8 1
14 I'eneruka yenoseka 1
15 Cenexuus OpraHu3MoB 7 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOT S 5




17
17

Kontponbnas pabota

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

135

11




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
MPEJICTaBICHUIA B OMOJIOTUI
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 HaJJOPIaHU3MEHHBIX 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 YenoBek u OKpyxaroias cpeaa 6
12 PesepBHOe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
5 drofa-ventana.ru
MOJIOTHS KaK KOMILUIEKCHAs HayKa U Kak
1 1 ceHTAbpb
4acTh COBPEMEHHOTO OOIIECTBA
drofa-ventana.ru
2 JKuBbIC CHCTEMEBI U NX CBOMCTBA 1
drofa-ventana.ru
3 JKuBEbIe CHCTEMBI 1 NX CBOMCTBA 1
drofa-ventana.ru
4 YpoBHEBas OpraHU3aLMsl KUBBIX CHCTEM 1
" drofa-ventana.ru
5 CTOpUSI OTKPBITUS U U3YUCHUS KIIETKH. |
Knerounas teopus
drofa-ventana.ru
6 Knerouynas reopus 1

Metoasl MOJIEKYJIIPHON U KIETOUYHON
OUOJIOTHH.

drofa-ventana.ru




[IpakTuueckas padota «M3ydenue
METOJIOB KJIETOYHON OHOIOTHH

drofa-ventana.ru

8 (xpomatorpadusi, snexTpodopes,
muddepeHIranTbEHOS
neHtpudyruponanue, [1L[P)»
drofa-ventana.ru
9 XHUMHUYECKUN COCTAB KIIETKH
10 MunepanbHbIe BEIECTBA KIETKH, UX drofa-ventana.ru
Ouosoruyeckas poiib
1 Opranuyeckue BelecTBa KIEeTKH — drofa-ventana.ru
OenKu.
JlaGopatopHas pabota «OOHapyxeHue drofa-ventana.ru
12 0EJIKOB ¢ TOMOIIBIO0 KAYeCTBEHHBIX
peaxkuuin
13 CgoiicTBa, K1accupuKkanys U GyHKIUN drofa-ventana.ru
0enKoB
14 Opranuyeckue BelecTBa KIeTKH — drofa-ventana.ru
yTJIEBOBI
s Opranuyeckue BenecTBa KIeTKH — drofa-ventana.ru
JIUTIA BT
16 Hyxkneunossie kucnorsl. JIHK u PHK. OKTA6Pb drofa-ventana.ru




17

18

19

20

JlaboparopHas pabota «lccrnenoanue
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3IMYHbIX OPTaHU3MOB)

Crpoenue u pynkuuu ATOD. Jlpyrue
Hykieosuarpudocdarsr (HTD)

CexBenupoanue JIHK. Metoasl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOI GHo0run

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

21

TwuIel KJIEeTOK. HpOKapI/IOTI/I‘ICCKaH KJICTKa

drofa-ventana.ru

22

CtpoeHune dyKapruoTUYECKON KIIETKH.

drofa-ventana.ru

23

[IpakTuueckas pabora «3yuenue
CBOICTB KJIETOUHON MeMOpaHbI»

drofa-ventana.ru

24

IToBepXHOCTHBIN anmapar KJIETKH

drofa-ventana.ru

25

OmHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.

drofa-ventana.ru




26

27

28

29

30

31

[IpakTuueckas padota «M3ydenue
JIBIKEHUSI LIUTOILIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

HOHyaBTOHOMHBIe OpraHOUAbI KIICTKH:
MHUTOXOHAPHUH, IIJIACTUIABI

JlaboparopHas pabota «lccrnenoBanue
MJ1a3MOJIN3a U JICTIIIa3MOJIN3a B
pacTUTEIBHBIX KJIETKaX)

HeMeM6paHHHe OpraHou bl KJICTKHU

Ctpoenue u GyHKIUH s1Ipa

CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK
JYKapHoT.

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

32

JlaGopaTtopHnast pabora «3yuenue
CTPOEHUS KJIETOK Pa3IMuHBIX
OpPTaHU3MOBY

HoA6pb

drofa-ventana.ru

33

AccUMHIANNS U JUCCUMHUIIALNS — JIBE
CTOpPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIIECTB.

drofa-ventana.ru

34

. JJabopaTtopHast pabora «3yuenue
KaTaJIUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMHIIa3bl UM KaTaaas3bl)»

drofa-ventana.ru




35

36

37

38

39

40

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOT'O METab0I13Ma.

JlaGopaTtopHnas padora «M3yuenue
(epMEHTaTUBHOTO PACIICTIICHHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIHHBIX U
JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBII THII OOMEHa BEIIECTB

dorocunTes

XEeMOCHHTE3.

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

41

JlaGopatopHas pabota «CpaBHEeHUE
poLeccoB (POTOCUHTE3A U XEMOCUHTE3a»

drofa-ventana.ru

42

AHa’poOHbIE OpraHu3Mbl. Buabl
OpoKeHHUS

drofa-ventana.ru

43

JlaGopaTtopHnast pabora «CpaBHEeHHE
MIPOIIECCOB OPOXKEHUS U IBIXaHUS

drofa-ventana.ru




AdpoOHBIC OPTaHU3MBI. JTaIlbI

drofa-ventana.ru

44

HHEPTreTHIECKOro oOMeHa

DHeprusi MeMOpaHHOTO TpaueHTa drofa-ventana.ru
45 npoTtoHoB. Cunte3 AT®: paborta

npoToHHON AT®-cuHTa3bI

drofa-ventana.ru

46 Peakiium MaTpuyHOro CMHTE3a

T . drofa-ventana.ru
47 PAHCKPHIILIMS — MaTPUYHBIA CHHTE3

PHK

drofa-ventana.ru

48 Tpancnsuus u e€ sTarnbl AyKabpb

K drofa-ventana.ru
49 OJTMPOBaHME aMHHOKHUCIIOT. PoJIb

pubocom B OmocuHTe3e Oenka

o drofa-ventana.ru
50 praHu3aliysi reHomMa y mpoKapuoT U

AYKapuoOT

M drofa-ventana.ru
51 OJICKYJISIPHBIE MEXaHU3MBI SKCIIPECCHU

TCHOB Y DYKapHOT

B drofa-ventana.ru
5 HUPYCHI — BHEKJICTOYHBIE (DOPMBI KH3HH

U o0MraTHbIe apa3uThl




53

54

55

56

57

58

[Ipaxtuueckas padora «Co3nanue
MOJICTIH BUPYCa»

BupycHsle 3a0051eBaHus yelloBeKa,
JKUBOTHBIX, PACTCHUI

HanorexHooruu B OMOJIOTHH U
MEIULINHE

JKU3HEHHBIN UK KIETKA

Martpuusnsiii cunate3 JJTHK

XPpOMOCOMBI.

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

59

JlaGopatopHasi pabota «M3ydeHue
XpPOMOCOM Ha TOTOBBIX IIpernaparax»

drofa-ventana.ru

60

I[eJ'ICHI/IC KJIICTKH — MHUTO3

drofa-ventana.ru

61

Tunsl kneTok. KapruokuHes U MUTOKUHES.

drofa-ventana.ru




62

63

64

65

66

67

JlaGopaTtopHnas pabora «Habnronenue
MHTO32 B KJIETKaX KOHYHMKA KOPEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

PGI‘y.]ISII_[I/ISI JKH3HCHHOI'O IUKJIa KJICTOK

OpFaHI/ISM KaK €AMHOC L CI0C

TkaHu pacTeHHUil.

JlaboparopHnas pabota «M3yueHue Tkanen
pacTeHui»

TkaHU )KUBOTHBIX U YEJIOBEKA.

AHBapPb

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

68

JlaGopatopHas pabota «3yueHue TkaHei
JKUBOTHBIX»

drofa-ventana.ru

69

Opranbl. CHUCTEMBI OPTaHOB.

drofa-ventana.ru

70

JlaGopaTtopHnast pabora «M3yuenue
OPTaHOB I[BETKOBOT'O PACTECHUS)

drofa-ventana.ru




71

72

73

74

75

76

Onopa Tena opraHu3MoB

JIBr>KEeHHE OpraHu3MOB

ITuranue OpraHnu3mMoB

ITuTanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_[eBapI/ITeJ'IBHaSI CHUCTEMA 4YCJIIOBCKA

I[BIXaHI/Ie OpraHnu3mMoB

I[BIXE[HI/IC IMO3BOHOYHBIX ) KUBOTHBIX U
YCJIOBCKa

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

77

TpchnopT BCIICCTB y OpTaHNU3MOB

drofa-ventana.ru

78

KpoBeHocHas crcteMa mo3BOHOYHBIX
’KAUBOTHBIX U YE€JIOBEKa

drofa-ventana.ru

79

Briaenenue y oprannsMon

drofa-ventana.ru




drofa-ventana.ru

80 3amuTa y OpraHu3MoB despans
drofa-ventana.ru
81 HNMmyHHas cuctema denoBeka
P drofa-ventana.ru
82 a3[paXUMOCTb U PETYJISALUS Y
OpPraHu3MOB
r drofa-ventana.ru
23 yMOpaJIbHasl PETYJISIHS U YHIOKpUHHAS
CHCTEMa KUBOTHBIX M YEIIOBEKa
drofa-ventana.ru
84 ®opMBbl pa3MHOKEHHSI OPTraHU3MOB
drofa-ventana.ru
85 [TosmoBoe pasMHOKEHUE
drofa-ventana.ru
86 Meiios
["amerorenes. O6pa3oBaHue U pa3BUTHE
drofa-ventana.ru
27 MOJIOBBIX KJIETOK. JlabopaTopHasi pabota
«M3y4yeHune cTpoeHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOITpEIiapaTaxy
JlaGopaTtopHnast pabora «3yuenue drofa-ventana.ru
88 CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIpenapaTax»




89

90

91

92

93

94

HNunuBuayanpHOE pasBUTHE OPraHU3MOB
— OHTOI'€HE3

3akJiaJika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

Poctun Pa3BUTHC JKHBOTHBIX.

JlaboparopHas paboTa «BrisiBieHue
MPU3HAKOB CXO/ICTBA 3apObIIIeH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3smHOeHue 1 pa3BUTHE pACTEHUM.

JlaGopatopHas paborta «CtpoeHue
OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTeHumn»

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

95

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTHS
TCHCTUKHU KaK HayKH

drofa-ventana.ru

96

OCHOBHBIE TOHSITHS U CHUMBOJIEI
I'CHCTUKU.

MapT

drofa-ventana.ru

97

JlaGopaTtopHast pabota «JIlpo3zodmia kak
00BEKT T€EHETUYECKNX MCCIIEIOBAHUI

drofa-ventana.ru




3aKOHOM€pHOCTI/I HacjaeJ0BaHUs

drofa-ventana.ru

98 pU3HAKOB. MOHOTHOpUAHOE
CKpEIUBaHHUE.
[IpakTruueckas padora "U3yuenue drofa-ventana.ru
99 pe3yJIbTaATOB MOHOTUOPHUTHOTO
CKPEILIMBAHUA Y TPO30(HIIBI
drofa-ventana.ru
100 [{uTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBaHUS
A drofa-ventana.ru
101 HAJIM3UPYIOIIECE CKPEIMBAHHE.
HenonHoe noMuHUpOBaHKE
drofa-ventana.ru
102 JlurnbpuHoe CKpeInBaHue. anpenb
[TpakTuyeckas pabora «M3ydyenue drofa-ventana.ru
103 pe3yIbTaTOB TUTUOPUAHOTO
CKPEILIUBAHUS Y IPO30(PHIIBI)
drofa-ventana.ru
104 [{uTonoruyeckre OCHOBBI IUTHOPHUITHOTO
CKpEIIBAHHS
drofa-ventana.ru
105 CuenneHHoe Hacle0BaHUE TPU3HAKOB
drofa-ventana.ru
106 XpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH




drofa-ventana.ru

107 I'enetuka noia
drofa-ventana.ru

108 I'eHoTHn Kak neiocTHas cUCTEMA

r . drofa-ventana.ru
109 E€HEeTUYECKUIM KOHTPOJIb PA3BUTHS

pacTeHUM, )KUBOTHBIX U YeJIOBEKA

" drofa-ventana.ru
110 3MEHYHMBOCTH MPU3HAKOB. Bupl

M3MEHYUBOCTH

drofa-ventana.ru

111 MoaudukamoHHas ”3MEHYNBOCTh

B . drofa-ventana.ru
112 apUallMOHHBIN PSl M BapUallMOHHAS

KpHUBasl.

JlabopaTtopHast pabora «HMcciaenoBanue

3aKOHOMEPHOCTEN MOAU(PUKAIMOHHON drofa-ventana.ru
113 U3MeHYnBOCTH. [locTpoenue

BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM

KPUBO»

r drofa-ventana.ru
114 €HOTUINYECKAsd U3MEHUYNBOCTb.

KomOuHaTrBHAsE ”3MEHYUBOCTD

115

MyTannoHHas ©3MEHYUBOCTb.
[TpakTrueckas pabota «MyTtauuu y

drofa-ventana.ru




116

117

118

119

120

Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

[IpakTruueckas pabora « MyTanuu y
Ipo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAallMOHHOT'O
Imponecca. ONUIeHeTHKA U SIIMIeHOMHUKA

I'enetuka yenoBeka. [IpakTuyeckas
pabora «CocTaBiieHHEe U aHAJIU3
POAOCIIOBHOM»

. [Ipaktuueckas padborta «CocraBieHue u
aHaJIU3 POJOCIOBHOI

MeToasl METUITMHCKOMN T€HETUKH

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

drofa-ventana.ru

121

3HaueHne MeIUIINHCKON reHETUKHU B
MPEAOTBPALIEHUH U JICUEHUU
reHETHYECKUX 3a00JIEBAHUN YeTIOBEKA

drofa-ventana.ru

122

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHas pabora «M3yuenue copToB
KyJIbTYPHBIX PACTCHUI U TIOPOT
JOMAIITHUX KUBOTHBIX)»

drofa-ventana.ru

123

JlaGopaTtopHas pabora «M3yuenue copToB
KYJBTYPHBIX PACTEHUN U IOPOJ
JIOMAIITHUX KUBOTHBIX)»

drofa-ventana.ru




MeTopl CeNeKIIMOHHON paboTHI.

drofa-ventana.ru

124 JlaboparopHas padota «3yuenune
METO/IOB CEJIEKIIMU PACTCHUID)
a6 6 1 drofa-ventana.ru
125 abopartopHas pabora «M3yuenue
METO/IOB CEJIEKIIMU PACTCHUID)
. drofa-ventana.ru
126 JIOCTHOKEHMS CEJICKITUU PACTCHUH 1
JKUBOTHBIX. »
n 5 drofa-ventana.ru
127 . [Ipaktrueckas padota «IIpuBuBKa
pacTeHuin»
drofa-ventana.ru
128 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEHETUYECKUX PECYPCOB
buorexHoiorus Kak Hayka u 0Tpacib drofa-ventana.ru
129 npousBojcTBa. [IpakTuyeckas padora
«3yuenune 00bEKTOB OMOTEXHOIOTUI
i 5 drofa-ventana.ru
130 pakTudeckas padbora «l3yuenue
00BEKTOB OMOTEXHOJIOTHI
0 y drofa-ventana.ru
131 CHOBHBIC HAIPaBJICHUS CHHTETUYICCKOM nai
Ouoyoruu
drofa-ventana.ru
132 XpOMOCOMHAasI ¥ T€HHas1 NHKEHEpUs




drofa-ventana.ru

133 MeauuuHckre OHOTEXHOIOTHI 1
134 Kontposbnas paborta 1
135 PesepsHbiil ypok. IToBTOpEHue, |
0000111eHHEe, CUCTEMATH3allAs 3HAHUH
136 PesepsHbiit ypok. IToBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINAS 3HAHUI
OBHLIEE KOJIMYECTBO YACOB I10 136 31
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11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kourposbubie IIpakTHyeckue f:syqe}mﬂ :Iﬁ[?;EOBaTeJILHLIe
padoThI padoThI pecypenI
1 OpomonmonHas teopus Y. lapsuna 1
) JIBMDKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bboprba 3a cymecTBoBanue, |
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tomynsius — sneMeHTapHas €AMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsBIeHIE U3MEHYMBOCTH Y '
0cobeil 0IHOTO BUa»
8 DnemeHTapHbIE (HaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoparenst. dpdexr !
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomysuui: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(bakxTop 3BONIIOLIUU




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «M3yuenue
apoMop(}O30B ¥ UIAMOATATITAIIHN Y
pacTeHUi U KUBOTHBIX)

[Tpumeps! nprcTIOCOOICHHH Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlabopatopHas padora
«[IpucrocobieHust OpraHu3MOB U UX
OTHOCHUTEIIbHAS 11eTIECO00Pa3HOCTH)
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUION

CrpykTypa BH1a

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yibrar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossosntonus. [TaneonTonornueckue
METOABI I/I3y‘—IeHI/I$I 3BOJIFOIUN

20

21

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YYCHHUA
9BOJJOINH




MonekynsipHO-TeHETHYECKHE,

22 OHMOXMMHUYECKUE U MaTEMATUUECKUE
METO/Ibl U3YUEHUS SBOIIOLUN

23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH

24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU

)5 Hay4nble rHIOTE3bI MPOUCXOKACHUS
JKM3HHU Ha 3emiie

26 JloHay4HbIe PEeACTABICHUS O
3apOKICHUM JKU3HU

7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN

28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiiu 1 MeTOABI €€ U3YUYECHUSI.

29 JlaGopatopHnas pabora «M3yuenue u
OIIMCAHHUE MCKOIAEMBbIX OCTATKOB 0.5
JIPEBHUX OPTaHU3MOBY»

30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN

31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TAITbI YBOIOIUN

1 pactutenbHOro Mupa. [lpakTuueckas
pabota «3y4yenne ocoOeHHOCTEH 05
CTPOEHHUSI pAaCTEHUN Pa3HBIX OTAEIIOB»

13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

Mupa




9BOJ’II-OI_[I/ISI KNBOTHBIX. Hp dKTH4YeCKas

34 pabora «3y4uenne ocoOeHHOCTEH 0.5
CTPOCHUS TO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuoam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOLILIOTO

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIITIHI
OpraHU3MOB

40 AHTpONOJIOTUSI — HayKa O YEeJIOBEKE

A1 PazButue npencrasnenuii o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOEHHUS CKEJIeTa YeJI0BEKa, CBA3aHHBIX
C IPSIMOXO0KJIEHUEM

43 JIBrKy1Me CHITbI aHTPOIIOTEHE3a

m CooTHo1IeHre OMOIOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 ITaneorenernka u MajieOreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




48

49

UYenoseueckue pacel. [Ipaktrudeckas
pabota «/3ydeHHE IKOTOTHUECKUX
aJjanTalnui 4eJI0BEK)

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUHU

0.5

50

51

52

3apoxaeHUE U pa3BUTHE HKOJIOTUU
Mertoapl skosoruu. JlaboparopHas
pabora «M3y4eHre MeTo10B
IKOJIOTHYECKUX MCCIIETOBAHUI

3HayeHHEe KOJIOTHUSCKUX 3HAHUN JJIA
YCJIIOBCKaA

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abunotnyeckue pakropbl. CBET Kak
aKoJsioruueckuii gpaxkrop. JlaboparopHas
paborta «BblsiBneHne npucnocodaeHui
OpPTaHU3MOB K BITUSTHHIO CBETa)»

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (paKTop.
JlaGopatopHnas pabota «BplsiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BJIIVISIHUIO TEMIIEPATYPBI»

Abuornueckue Gpaxktopsl. BraxxHocts
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHH U3 pa3HbIX MECT
oOuTaHU

Cpenpl oOuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTmsl




59

XKuznennsle popMbI OPraHU3MOB

60 buotnueckue hakTopsl
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISL CYIIECTBOBAHUS OPraHU3MOB B CPEJIE
oOuTaHus

& DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISIUN
OCHOBHBIE TIOKA3aTEH MOy JISIUH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEH MOy JISIUH:

64 POXJ1a€MOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTPAITUN

65 OKosorudeckasi CTpyKTypa MOIyJIALUN

66 JluHaMuKa TOMYIALNN U €€ PeryIsaius

67 KpuBsie pocta 9ncIeHHOCTH TOMYJISIHN.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIA BU/A.

68 JlaGopatopHnas pabora 0.5
«IIpucrocobnenus ceMsiH pacTeHUH K '
paccesieHuIo»

69 Bua xak cucrema nomynsiuit

70 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUT DAL
YKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJOrM4eCKUe MUpaMHIbL

76 N3menenuns cooOIecTB — CyKIIECCHHI
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€ep U peK. IKOCUCTEMbI MOPEH U
OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONOTr€HHBIE 3KOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas pabora

80 «M3ydenue u onvucanue 0.5
ypOO3IKOCHUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
o0oJiouka 3eminu

84 VYuenue B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemiecTs u
OMOT€OXUMHYECKUE IIUKIIBI

g7 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4eCKUE KPU3UCHI U UX TIPUYUHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTpPONIOr€HHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHna npuposl

03 OcHOBHBIE MPUHIUITBI YCTOHYHBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
ParmonansHo€ pUpOA0NOIB30BAHNE U

94 COXpaHEHHE OMOJIOrMYECKOI0
paszHooOpasus 3eMiau

95 Oo6o06menne o Teme «MUKPOIBOIIOIUS
U €€ pe3yJIbTaThD»

96 O6061eHue o Teme « Makpo3IBOTIOIUS
U e€ pe3ysbTaTbD»

97 O6061menue o teme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061menue o teme «IIpoucxoxaenue
YeJI0BeKa — aHTPOTIOTCHE3)

99 O06o0011eHne 1o TeMe «DKOJIOTHsl — HayKa
0 B3aUMOOTHOIIEHUSIX OPraHU3MOBY

100 O6061eHne o Teme «OpraHu3msl U
cpeaa oOuTaHUs»

101 O006111eH1E 10 TEME «DKOJIOTHS BUIOB U
OIS

102 O6o006menue no Teme «bruocdepa —

rio0anbHas SKOCHCTEMA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckmii A.A., PyonoB A.M. u apyrue;
nox penakiueit [Taceunuka B.B., AkninonepHoe obmectBo «M3maTenscTBo
«ITpocsemienue»

* buosorus, 10 knacc/ Aragonora M.b., CuBornazos B.I., O6mecTBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00I1IECTBO

«M3marensctBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

N.b. Aradonona, B.1 Cupornasos, 5.B Korenesckas. Pabouas TeTpass.
buonorus. O6mas buonorus 10 knacc.6-e u3nanue, crepeoTurinoe. BepTukars.
M., Ipoda 2020

EI'D buosnorus. TunoBeie 3K3aMeHAIMOHHbBIE BApUaHThI 101 penakuueit B.C

Poxnoa. HanmonansHoe oopazoBanue M. 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

drofa-ventana.ru
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