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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeameTy «buosorus» (manee - OwojorHs) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii denepanumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray0naéuaHoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTecTBeHHO-
HayuHble mpeameTbl». CornmacHo mnonoxeHusMm DOIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopUEHTAIMENd OO0y4YaroUUXCsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeameTy «buonorus» na€r mpencraBiieHHE O
Heau M 3ajayax HM3ydyeHus ydyeOHoro mnpenmera «buosorus» Ha yriyOoa€HHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHUs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIEe pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpaMme Mo OHMOJIOTHH Tak)Ke IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedoBanuit PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
OOy4JaroIMXcsi MO OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii mpenMer «buosorus» Ha ypoBHE CpelHEro oOIero oopa3zoBaHus
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacuIiMpeHre U yriiyOJieHHe 3HaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudeOHOro mnpeamera «buomorus» Ha yriayOlIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOLIMXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTMYECKUX  3HAHWUW, TMIOJYYCHHBIX TMPU  HM3YYEHUH  OOYyUYaIOIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJISl MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IMOJYYCHHBIMH OOYUYAIONUMUCS TpPHU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

Crtpyktypa mporpammbl mo ydeOHOMY mpeaMery «buonorus» oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JIJIsl KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMK, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMONIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTMH U CUHTETUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecmeudTbh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrMYeCKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOI0 MaTepualia B COAEPKaHUM MPOrPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriry0aéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu



npo(hecCHOHANBHON JAESITENbHOCTH, CBSI3aHHOM C OuOJIOTHMEH, WM K BbBIOOpPY
y4eOHOTr0 3aBeIeHuUs sl MPOJOKEHUS] OMOJIOTHYECKOr0 00pa30oBaHuUs.

JlocTikeHne 1enu Mu3ydeHus y4deOHoro npeamera «buonorus» Ha
yri1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHMHM, MHOT0O0Opa3MM U OCOOEHHOCTSIX OMOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoleHo3, onocdepa); 0 BbIIAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTMH, SMOpPUOJIOTMM U OWOJOTMM pPa3BUTHUS, TEHETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHMH, MAaJEOHTOJIOTHUH,
DKOJIOTUH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHUSIMU: CAMOCTOATEIBHO  HAaXOJWUTh,
aHaJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLIEHUBATH IOCIEICTBUS CBOEH MAEATEIBHOCTU IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BuTHE Y 00y4arOUIMXCsl MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBLIAIONIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JIOrHuel
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCINEPUMEHTAIIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOACIUPOBAaHUS OMOIOTHYECKUX
00OBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy 00YyYaIOIMXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEACHUS B TMPUPOIE;
MHTErPalli €CTECTBEHHO-HAYYHbIX 3HAHU;

npuoOpereHrue  00yYaroIIMMMCS ~ KOMIIETEHTHOCTH B pallMOHAJIbHOM
IPUPOJIONIOIB30BAaHUMN (COOIIOAEHUE NPAaBWJI IOBEIEHUS B MPUPOAE, OXPaHbl
BUJIOB, SKOCUCTEM, Onochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbS



OKpyXXalmux Jojned  (cobmomeHuss wMep mnpoduinaktuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITENPHOCTH B YPE3BBIYAMHBIX CHUTYalUAX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMMCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIIEH
MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJIEeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBJIECHHOCTH Ha
IPOAODKEHHE OMOJIOTMUECKOT0 00pa3oBaHUs B  OpraHU3alUsAX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPaTOPHBIX M MpakTUudeckux pabor. Taxxke ydactue
OOy4YaronMXcs B BBIMOJIHEHUU MPOEKTHBIX U Y4€OHO-UCCIIEI0BATENBCKUX PabdoT,
TEMaThKa KOTOPBIX ONPENESeTCS y4yuTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkasi UCTOpus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJIOruU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYrUMHU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHu3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3ynbTaTtoB. [IpuunHBI HCKaXEHUA pe3ysbTAaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JeMmoHCcTpanun

Tabmumbr u cxembl: «OCHOBHBIC TPHU3HAKK KU3HW», «buonorndyeckue
cucteMbl», «CBOHMCTBAa KHUBOWM MaTepum», «YPOBHU OpraHU3alUM KUBOU



npuposib», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpPraHoOB YeJIOBEUYECKOTo opraHusMmay, «buoreornenos», «buochepar, «Metoas
W3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pas3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM ¥ KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIN MHKPOCKOID,
«Hcropus pazBUTHA METOAO0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKN

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHMOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonaumepsl. benkwu.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHas, YEeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHKuu 6€IKOB. [lpuonsi.

YraeBoasl. MoHOCaxapuapl, AUCaxXapyuibl, OJIUTOCaXapuIbl U MOJIMCAXaPUIBI.
OO0mmii 1IaH CTpOoeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.



Jlununet. I'uapodunsHo-TUapOdhoOHEBIE cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTEpoHIbl. buomormdeckue QGyHKIANA
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKHX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun kommuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtonaxoxaenue u ouonorndeckue pyuakmun JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMoU3nYecKrue UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKY U ux Komniexkcos. Komnviomepuwiii ouzauin u
opeanuyeckull cCunmes OUOMOJEKYI U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHre XUMHUYECKHX JAJEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJIEH.

Tabmuubr u cxembl: «lleproguyeckass TabiauIla XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BellectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHUE MOJIEKYI
yraeBoaoBy, «CTpoeHue MoOJeKyd JunuaoB», «HykIenHoOBbIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATO».

O6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIUIN.

JlaGoparopnass  paGora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHure npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxen.
Oco0eHHOCTH CTPOCHHSI TEeTepOoTpPOoHONH U aBTOTPOPHON TPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOLIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOM KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BeleCcTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (MEPBUYHBIM W BTOPUYHBIH



aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crerka. CTpyKTypa ¥ QyHKIIMH KJIETOUHOM CTEHKH PacTeHUM, TPUOOB.

Huromnasma. [{uro3ome. Lutockener. JIBuxkenne nuromnina3Mbl. OpraHouasl
kieTkn. OnHoMeMOpaHHBIE OpraHoOUbl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(OIIC), ammapart I'ombmxu, TU30COMBI, UX CTPOCHHUE U (YHKIMH. B3anuMoCBs3b
OJTHOMEMOpPAHHBIX OPraHoMAOB KIETKH. CTpOEHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsIpHBIA)  DHAOIUIA3MATHUYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH:  MUTOXOHAPWUH,  ILJIACTU[IBI.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M 1actui. llepBuunele,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCMHTE3UPYIOMIMX  DYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocomsl. Ilpomeorcymounvie Qunamenmo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHsii
nentp. CrpoeHwe U JBMKEHUE JKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J[uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiil
Mpancnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuubl 1 cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHHMEe  pacTUTENbHOM  KiIeTkn», «CtpoeHue
MUTOXOHAPUNY», «Apo», «CTpoeHne NpoKapruOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTEPHATBHBIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHue CTpOEHHsSI KIETOK pa3IMYHbIX
OpPTaHHU3MOB).

IIpakTuyeckas padora «l3yuenue cBOMCTB KJIETOUHOI MEMOpaHbI».



JlabopatopHnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MoiIU3a B
PACTUTEIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMIIIATINS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsl oomMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KAaTaJIM3aTOpoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Ca. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaUEHUE POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JDHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax ouosoruyeckoro okucnenus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmasel. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPPEKTUBHOCTH YHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «@OTOCHHTE3», « DHEpreTUUecKuii oomMen», «brnocunres
oenka», «Ctpoenue pepMeHnTay, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 0OOpPYIOBAaHHE JJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)y.



JlaGopaTtopnas pa6ora «U3ydyenue (HEepMEHTATUBHOTO paCILEIICHUS
MEPOKCHJIA BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUS.

Tema 7. HacsiencrBeHHast uHGopMalus U peaju3anus eé B KIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopmManuu. ['eHeTnueckuit
KOJI, €ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocom B
OouocuHTe3e Oemnka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Peryinsius akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako6, K. MaHno). Monekynsaprvle Mexanuzmvl IKCHPeCcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius 0OMEHHBIX
MpoI1eccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszneHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, unmezpasa.

BupychHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITNI, COVID-
19, conmanbHbIe U METULIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz doavuiux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobwvt 0ocmasKu 1eKkapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Konbnos, /. Y. UBaHOBCKUIA.

Tabnuiel u cxemsl: «buocunTes Oenkay, «['eHeTnueckuit koa», «Bupyco,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOACIH BUPYCay.

Tema 8. 7/KusHeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl W perynsnus. WMurepdasza u MuUTO3.
OcobeHHOCTH TIpolieccoB, MpoTekarmmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunretmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) TIEPHOIBI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — penmukaums. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBI  CHUHTE3, AHTUNAPAJUIEIBbHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u



TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOuAHbBIT u
TarionuaHbI  HaOoOpbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBwie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunbel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perymsinusa mMuTOTHYECKOro HMKIA KIETKU. IIporpammupyemas KieTodHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, ouggepenyuposku, cmapenus u euberu riemox. «L{ugposas
KlemKkay» — buoungopmamuyeckue mMooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanumn

Tabmunpl 1 cxembl: «OKHU3HEHHBIM LUK KIETKU», «Muto3y, «CTpoeHue
xpomocomy, «Pemmkamus JJHK».

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MUTO3 B KIETKax
KOpEIIKa JIyKay.

Jlaboparopnass  padora  «lM3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparaxy.

JlaGopaTopHas pa6ora «Habmonenue MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax ).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHS U JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel H
cucteMbl opraHoB. OpraHu3M Kak euHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U paciofiOKEHHs TKAHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCUHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUMHA U
pacIoaoKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHble M TeHepaTUMBHbIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHHMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHI:



TPOIU3Mbl M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlornmomeHne BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPUKIIETOYHOE TNHIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
NUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3wl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuit. Jlpixanue >xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi IOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHasi cucTemMa 4YelioBeKa. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKonuTaromux. Perymnsius apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrm KpoBooOpaiieHus. DBOIIOLNUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MTO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssnus.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbeigeneHus. DunbTpanus,
CeKpelusi 1 00paTHOE BCAChIBAaHHWE KaK MEXaHU3Mbl PabOThI OPTAaHOB BBIJCICHHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
He(ppona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3mMoB. CIOpbI
OakTepuii M WUCTHI MPOCTEHINUX. 3aluTa Yy MHOTOKJIETOYHBIX PaCTEHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amuyTa y MHOTOKJIETOYHBIX UBOTHBIX. I[IOKPOBBI M MX MPOU3BOJIHBIC.
3amuTa opranu3zMa ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KietouHblit u
TYMOpPJIbHBIA UMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN creunduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnnaniutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHTETA B PA3BUTHUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxxumocTte uM  perymsiuuss |y OpraHusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuid. PocToBbIE BeNIECTBA U X 3HAYCHHE.

HepBHas cucrema u pediieKTOpHass peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pednexropHas nyra. be3yciioBHbIe U yCIIOBHBIE pe(IIeKCHI.



['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl HSHIOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anmocBsi3p HEpBHOW U SHAOKPUHHOW cucTeM. [ unoramamo-runodusapHas
CHCTEMa.

JdeMoHCcTpaMu

[Toptper: U. I1. I1aBnos.

Tabmuubr 1 cxembl: «OITHOKJIETOYHBIC BOJIOPOCHH», «MHOTOKIETOYHBIE
Bojiopociny, «baktepum», «lIpocremmey», «OpraHbl LBETKOBBIX PacTCHUI,
«CucTteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pactenuit», «KopHeBwie cucteMb», «CTpoeHHE CTEOJISI,
«CTpoeHne JNUCTOBOM IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEIET 4YEeI0BEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas

cucTEMay, «HepBHas cucTeMay, «Koxay, «MplInieyHas cucTeMay,
«BblgenurenbHas cUCTEMay, «IDHIAOKpUHHAA cuUcTeMay, «CTpoeHuEe MBI,
«AMMmyHUTETY, «KumegHomonocTHeIE, «Cxema  muTaHHWS ~ PACTCHUI,

«KpoBEHOCHbIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOeHUE THUIPHDY,
«CtpoeHue minanapumn», «BHyTpeHHee cTpoeHne n0KIeBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntuny, «HepBHas — cucrema
MIeKonuTarmuxy, «HepBHas cuctema yenoBekay, «Peduekcy.

OO6opynoBaHMEe: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BJIAXHBIE MpENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHUE JJIs1 AEMOHCTPAIIMU TOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTCHUH,
pacHierieHus Kpaxmasia U OelKoB 1o eicTBreM GepMeHTOB, 000pYA0BaHHE /ISt
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKHUX, MEXaHH3Ma
JIXaTeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmHokeHue. IlojoBble KIIE€TKH, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocom B Meio3e. KpoccuHrosep. bronornyeckuii CMbICI
Melo03a M TMOJOBOro Iporecca. Melo3 M €ro MecTo B JKA3HEHHOM IMKJIE
OpTaHU3MOB.



[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJCHUS MIIEKOMUTAIOMIUX. 3apOJBIIICBhIE JIUCTKU
(ractpynsius). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIUSIHUE 4YacTel pa3BUBAIOIIETOCSA 3apojbliia (SMOpPUOHAIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusiHue Ha 5MOpPHUOHANIBHOE pa3BUTUE PA3TUUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAYE€HHE NPSIMOrO0 W HENPSIMOIO
pPa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpbI
PEryJIlU POCTa KUBOTHBIX U yeroBeka. CTaiuu mOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenopeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoxenne m pasputue pacreHuil. 'amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuiel m cxemsl: «BereratmBHOe pasMHOXeHHE», «THIBI Oecmonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3MHOXeHue Tuapb», «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AULIEKIETKH M criepMaro3ouaay, «OCHOBHBIE cTaauu OHTOreHesa», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Mmaiickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne nsarymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PAaCTCHUN»,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYJOJIBHBIX pacTeHUu», « KU3HEHHBIA ITUKII
MOPCKOW  KamycTbl», <«OKU3HEHHBIM 1UKI MXa», <«OKU3HEHHBIM  IUKII
MarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.



OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpPENaparbl SHLUEKIETOK H
CIIEPMATO30UJI0B, MOAENb «I UK pa3BUTHS JATYIIKW.

JlabGopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckas padora «BbIABICHHME MNPU3HAKOB CXOJICTBA 3apPOIBILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CTpoeHHME OpPraHoB pPa3MHOXEHUS BBICIIMX
pacTEeHU.

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonbsuioBa, H. 1. BaBunora, A. H. bemnozepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC T€HETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHBbI, AJIbTEPHATHUBHBIC TMPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIbI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKU.

JleMoHCTpauumn

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

Tabnuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXEMBbI CKPEIIIBAHUSI.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HUCCIECIOBAHUN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAaCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanusupytoniee ckpempBanue. [IpoMexyTouHbli XapakTep HacaeI0BaHUS.
Pacuieruienre npu3HaKoB MIPU HEMIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILMBaHUS.

Cueriennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrernieHnnoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOpHsI HACJIECTBEHHOCTH.



['enernka noja. XpoMOCOMHBIA MEXAHU3M OINPEIEIECHUS M0jJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CHETJIEHHBIX C MOJIOM.

['eHoTHn Kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoaeicTBUE HEaIENbHBIX T'EHOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHS DPACTEHUMN, XUBOTHBIX M YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35WH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acmeKThl KOHTPOJS U
W3MEHEHUS HaCJIeACTBEHHOU HH(POPMAIIUU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «[lepBblit 1 BTOpo# 3akoHbl Menens», « Tpetuii 3akoH
Mengaens», «AHanu3upymouiee CckpemmuBanue», «HemomHnoe poMuHMpOBaHUEY,
«ClemIeHHOe HacleOBaHUE TMPU3HAKOB Yy Jpo30duibl», «l'€HeTHMKa TmoJiay,
«Kapuotun 4denoeka», «Kapuotun gpozoduubr», «Kapuotum nOTHIBD,
«MHOX€eCTBEHHBIN alIIeNIN3M», « B3auMO1eICTBUE TEHOBY.

O6opynoBanue: MoOJENIb JUIA JEMOHCTpPAllMd 3aKOHOB  €IMHOOOpa3us
ruOpuIoOB TEPBOrO TOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJENIb JJIA
JIEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS TMPU3HAKOB, MOJAEIb I
JIEMOHCTpAllMM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozoduiay.

IIpakTuueckas padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEILIUBaHUS Yy APO30(PUITBD».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIMOHHOU
M3MEHYUBOCTH.

['enoTHNIMYECKass N3MEHUYUBOCTh. CBOWCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.



MyTranmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
nuToIa3mMaTuyeckue Myrtanuu. CoMaTUYeCKUEe W MOJOoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUs MyTalui. MyTareHbl M WX BIHSHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM m3meHnunBoctu (H.W. BaBuiio). BHesinepHass U3MEHUHUBOCThH U
HACJICACTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdeMoHCcTpaMu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Buasl u3mMeHuuBOoCcTHY, «MoaudukaoHHAas
U3MEHYUBOCTHY, «KombOunaTtuBHas U3MEHYUBOCTHY, «Merosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl mytamuii.

OOopyioBaHuE: XKUBbIE WM TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHA,
pUCyHKH ((poTorpadum) >KUBOTHBIX C PA3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuanMoHHOTO psAla U
BAPUALIMOHHOU KPUBO».

IIpakTnyeckas padora «Mytamuu y apo3odunsl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuorun uyenoseka. MexayHapoaHas IporpamMMma HMCCIIEIOBaHUsS TE€HOMa
YyejaoBeKa.  Meroapl  M3yYeHMsT T€HETHKH  YEeJIOBEKAa: TI'E€HEaJOTMYeCKHi,
OJM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBennbie 3a00eBaHus YyenoBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
OOJIe3HH 4YeloBeKa. boJie3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKHUX
3a0o0seBaHUN 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IoHSATHE «T€HEeTHYEeCKOTO Ipy3a». ITUUECKUE acHEeKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['eneTnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSAM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBekay, «MeTonbl U3yYCHHUS TEHETUKHU
yesioBekay, «l eHeTnyeckue 3a00eBaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexuusi Oprann3mMoB



JlomecTukanus W CeleKUuus. 3apoXkJACHHE CENEKUMH W JOMECTHKALUU.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3ms
KYJBTYPHBIX pacTeHuM. Poip cemekumy B CO3aHMM COPTOB PACTEHUN U TOPOL
#*uBOTHBIX. CopT, Mmopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJIEKIIMOHHOU PabOoTHI.

Metoapl cenekunoHHONW paboTel. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
npousBoauTeNied Mo MNoToMcTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OLIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opM opranusmoB. lcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pekoMmOuHanTHEIX JIHK 17151 mosydeHnust iCXOAHOTO MaTepurana sl CeJIeKIIUU.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUaAN3aLIKS.
biu3kopoACTBEHHOE — CKpeliMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayTOpuAuHr. I'erepo3uc u ero mnpuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpunmsauus. llpeononenue Oecriogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY .

CoxpaHeHHE M M3YyUYEHUE T€HETUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUH U
UX JUKUX PpOAWYEN IS CO3JaHUS  HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs Cyuecmeyomux U co30anusi Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHUL,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpersr: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «LIeHTpbI MTPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTHY,
«Metonpl cenexkimmny, «Otnanéunas ruopuausanusy, «MyrtareHesy.

JlaGoparopHasi padora «3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO/I0OB CEJICKIIUU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHIKEHHSI CEJIEKIUMU PAaCTeHUl U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YyYacCTOK, B TEIUIMYHOE XO354WCTBO, B J1aOOpaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».



Tema 16. BuorexHoJ0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIOJIb3yEMbIE B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOJTYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
texHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMl M MHCTPYMEHTOB I€JICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
coJiepKallluX He BCTPEUAIOIIHUECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUs W  COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue TramioujoB B CEJICKUUU pacTeHuu. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SAUIEKJIETOK U KJIIOHUPOBAHUE XKUBOTHBIX. METO/l TpaHCIIAHTALUU SJIEpP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmxeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXKEHEPUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON MHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JTarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YeJoBEKa JJIS OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CMoOnb30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OmoumkeHepus i pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL pENIeHUs 3a/1a4 ePCOHATN3UPOBAHHON METULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 O0ECIeueHUs] KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbyukimonupoBanus PHK-conepikaiyx BUpPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuiel u cxeMbl: «Mcnob30BaHHEe MUKPOOPTAaHU3MOB B MPOMBIIIIICHHOM
MPOM3BOACTBEY, «KileTouHas uHxxeHepus», «I eHHass HHKEHEPUsD.

JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKckypcusi «bHOTEXHONOTHMA — BaKHEWINAsi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC



Tema 1. 3apoxneHue W pa3BUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
onoJsioruu

OomonnoHHass Teopuss Y. [lapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /[apBuna.

JIBrKy1Me CUiTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBoftouuu (CTD). HelrpansHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsT Ouoyiorusa. 3HayYeHUe
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuubr n cxembl: «Cucrema >xuBol npupoasl (o K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
IPUCIIOCOOIEHUI Yy pacTeHHid M JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxoaku Y. lapBuna», «Dopmbl 60pbObI
3a cyuiectBoBanue», «llopoasl romyoeit», «MHoOroodpasue KylbTypHBIX (QopM
KarycTb», «[lopoabl ToMalHUX )KUBOTHBIX», «CXeMa 00pa30BaHusl HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUICHHMS JBMXKYIIMX CHJI OSBOJIOLUNY,
«OCHOBHBIE ITOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUN .

Tema 2. MuUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JeMEHTapHas €IMHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMH KaK »3JEMEHTapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIxx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHuHMBOCTh. Jlpelidp reHoB — ciydaiiHbie
HEHANpaBlieHHblE H3MEHEHMsS YacTOT ajuielied B  Homynauusx. OQQext
ocHOBaTend. JIggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemu4ecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manelx  nonyiayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAOWIM3UPYIONMIUNA,  Pa3pbIBAIOIIHIA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W 3BONIOLUS COLMAIBLHOTO
MTOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HuKHOBEHHE  TPUCIIOCOONEHHMH y  OopraHu3MoB.  ApoMopdo3bl U



uanoananrtanuu. [lpumepsl npucmocobieHuii y opranu3mMoB: MOP(HOJIOTHIECKHE,
dbusznonornyeckne, - OMOXUMHUYECKHE,  ToBeAeHYecKne.  OTHOCHTEIBbHOCTh
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kimodeBoi (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduyeckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIOnIU3anus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW  OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
COXpaHeHHsI OMopa3zHOo0Opazusi. MUKPOIBOJIIONUS U KOIBOJIIOIUS Mapa3uTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTaluuMoHHas HW3MEHYUBOCTHY», «llomymnsmuonHas
CTpYKTypa BUAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «JBuxyiune
CWJIBl HBOJIIOIUNY, «IKOJOTHYECKass M30JSIUs MOMYyJIAINi ceBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiiMoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBaHUEY,
«HayCTprUaIbHBI MenaHu3M», «KuBbie Uckonaembie», «IIOKpOBUTEIbCTBEHHAS
OKpacka KUBOTHBIX ), «IIpenynpexnaromnias OKpacka YKUBOTHBIX),
«Dusmnonornueckre ananranun», «lIpucnocobIeHHOCT, OpraHu3MoB U €€
OTHOCUTENIBHOCTE», «Kputepun Buma», «Bunbl-nBotHukN», «CTpyKTypa BUIa B
npuposie», «CrnocoOsl BUIooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUIOB JAHMABIIICHY, «IKOJIOTHYECKOE BUI000pa30BaHUE BHUJIOB CHHHILY,
«ITonmumionasl pacteHuit», «KamycTHo-penedHblid THOPHUIY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTHUIl U
3BEepel C MpUMEpaMH pa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyenaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBlIeHHE W3MEHYMBOCTH Yy OCOOEH OIHOTO
BUJIAY.

JlaGopaTtopuasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJIbHAS TIEJIECO00Pa3HOCThY.

JlabopaTopnass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTHUUECCKOMY
KPUTEPUIO.

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThI



Metonsl u3ydeHuss MakposBoJjonuu. [lajeoHTONOrMYECKHE  METOJIbI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpTaHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEIUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(POIOTUUECKHE METOIbI H3yUCHHS
ABOIOLMH. ['€HeTHuecKkue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMeHnTapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXUMHYECKHUE M  MaTEeMaTHUYEeCKME  METOJbl  M3Y4YEHHUS  DBOJIIOIUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETHUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6nue 3aKOHOMEPHOCTH (MpaBuia) 3BOJONUU. [IpuHyun cmensvl QyHKYUl.
HeoGpatumocTs 3BotonuMK. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOreHeTUUECKUN P JIOMIAIN», «APXCONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuodute»y,  «CemeHHbIE
nanopotTHukn», «buoreorpaduueckre 30HbI 3eminy, «/peiid KOHTHHEHTOBY,
«Penuktery, «HavanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKAa W IUMIIaH3e», «lJ1aBHbIE
HaIpaBJICHUS IBOTIOLHHNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTIOLINI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4nbie ruUMmoTe3bl MPOUCXOXKACHUS KU3HUM Ha 3emiie. AOHUOreHe3 W
nancrnepmusi. JJoHayuHble TPEACTaBICHUS O 3apOXKIECHUU KU3HU (KPEallMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHUS KU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanw, JI. [Tactrepa. [IponcxoxaeHue sKU3HU U aCTPOOHUOJIOTHS.

OcHOBHEIE STAaIlbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJTIONHSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniectB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHOMepoB. KoamepBarHas rumore3a A. .
Onapuna, runore3a nepBuyHoro oyiaboHa Jlxk. XomnaeitHa, reHeTUYECKas TUIOTE3a
I'. Ménmnepa. Pubo3umsl (T. Yex) um runoreza «mupa PHK» V. I'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.



HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octarku. ['eoxpoHonorus u e€ wMeronbl. OTHOCUTENbHAsT M aOCOJIIOTHAs
reoxpoHosiorus. ['eoxpoHosorndyeckas 1mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXH.

HavanbHble 3Tanbl OpraHu4eckod HBosronuu. IlosiBIeHME H  3BOJIOLHUS
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboanu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxnenre s3ykaproT (CUMOUOTEHE3). DBOJIIOLUOHHOE ITPOUCXOKACHNUE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOI'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIEC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLHMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
THnoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
majgeo30i, Me3030M, KaiiHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosiBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHe: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE KPU3HUCHI Mpouutoro. IIpuunHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «CxeMa onbita @. Penny, «Cxema onbita JI. ITactepa mo
M3YYEHHIO CaMO3apoKIeHHus xku3Hm», «Cxema ombita C. Mummiepa, I'. HOpwny,
«JTanbl  HEOPraHWYECKOW  3Bomouun»,  «l'eoxpoHonormyeckas  mKamay,
«HavanbHble 3Tanbl OpraHMYecKoil 3BooIUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuorenesay, «Cucrema >KuBOMl mnpupoasl», «CTpoeHue BuUpycay,
«Apomopdo3sl  pacteHuit», «Punnodute», «OIHOKIETOYHBIE BOIOPOCINY,
«MHOrokneroynsle Bojgopociuw», «Mxm», «llamoporHuku», «l'0on0ceMeHHbIE
pacteHuss», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHs KUBOTHOTO
mMupa», «Apomopho3bl KUBOTHBIX», <«lIpocteiimuey, «KumednomnonoctHoiey,



«IImockme YepBUY, «YeHucToHOTHEY, «PBIOBIY, «3eMHOBOJIHEIEY,
«IIpecmbikaromuecs», «lItuupy, «Miekonuratommey, «Pa3BuTHe KU3HU B
apXxeuckou spe», «Pa3BuTHe )XKU3HU B POTEPO30MCKON 3pe», «Pa3BuTHE KU3HU B
[AJIE030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOMN dpe», «Pa3sBUTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy PACTCHUM Pa3IWYHBIX OTMAEIOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENApPAThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydennto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSTUMHEHUN B
NEepBUYHOM aTMochepe.

JlabopaTtopnasi paGora «l3yueHue M omnHMcaHUE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune yea0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpOnoaoruu. MeToibl aHTPOIIOJIOTHH.

CraHoBJieHHME TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBejieHUeckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHol11eHHue OMOJIOTHYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJAWM aHTpOIOreHe3a. PaHHHWE YenoBEeKOOOpa3HbIe O00E3bSHBI
(TPOKOHCYIIBI) U PaHHHUE TMTOHTHIBI — OOIIKE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsSIH U
JM0/1eH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  —  00mMMIA  TIPENIOK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AdQpuku.
[TaneoreHeTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISILIMIX
yejgoBeka. MyTalmoHHBIN mponece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3PGEeKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[londarue o pace. bousbline pacel: e€BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss U myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKAIOLIEH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIIUi. broconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOABOMIONMY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToabl aHTPONOJIOTUMY, «[ 0IOBHOM MO3T YeloBeKay,
«YenoBekooOpa3Hbie 00€3bsHBD»Y, «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBIY, «J[BIXKYIIIME CHIIBI aHTPOIIOTeHE3a», « DBOIIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpainonutek», «YenoBek  ymenwlit», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heannepranbuby, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIIOLUU YEJIOBEKA», «Pachl UEIOBEKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIETh
yeperna 4YeJoBE€Ka M 4eperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeIOBEeKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBA3AHHBIX C MPSAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloumei cpenoii

3apoxaeHue U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonpl sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIE U JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, peTHOHATIBHBIN U T100abHBIN.



3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEUYECTBA C MpUpoaod. PopMHUpOBaHUE
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpaIMuA

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmunel u cxeMmbl: «Pasnensl sxoidoruny», «MeToasl dKomorumy, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHuast padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOMTAHUSA

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX naencTus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHMIO K cCBeTy. CUTHaJbHas poOJIb CBETA.
doTonEepruoOaU3M.

Temneparypa kak bskojormyeckuid Qaxrop. [elicTBue Temmeparypbl Ha
opraHu3Mbl. [ToiKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacteHuilt K
nojAJiep>KaHu0 BoJHOro Oananca. Kiaccudukanusi pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMANOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucrnocoOieHuss OpraHu3sMoB K
YKU3HU B pa3HbIX CpeJiax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusznennsie @opmbl opraHuzmoB. [loHsiTue o0 JKU3HEHHOW (QopMme.
Kuznennsie POpMbI pacTeHU: 1E€pPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
reo0HOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnyeckue  ¢dakTophl. Bunber  OmoTwdeckux — B3aUMOJICUCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMON03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommueckue, (Qopudeckue, ¢adOpuueckne). 3HAUYCHUE



OMOTUYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHUS OpPraHW3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «IJkonorudyeckue @aktopbl», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEILTIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOJOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpeapl o0OWTaHHA OpraHu3MOBY», «buonornueckue pUTMBIY,
«Kuznennole  Qopmbel  pactenuity, «KusHeHHbIE  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
nuTaHus», «XumHudectBoy, «llapasutuzm», «Konkypenuus», «Cumomo3y,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jM4YHBIX OSKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX IPYMI, KOJJIEKIUHU KUBOTHBIX, OOUTAIOIIUX B pa3HbIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOACUCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJICHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. IKo10rust BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISLIH. [Monynsiuua ~ Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJIOTMHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE MOKa3aTeaud NOMYJSLUWN: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi U TIOJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MONMyJsIUU U €€ peryisiuus. bHOTHYeCKMi NOTEHLHMA MOMYJIALMH.
MopnenupoBaHue AMHAMUKY NonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).



[Tonsitue 00 sKoJOTMYECKON HUIIE BUaAa. MecrooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnnanbHas U peaaTn30BaHHAas! HUILIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buonormyeckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCcTpaIMuA

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «OKOJOTHYECKHUE XAPAKTEPUCTUKU MOMYJISALIHN,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  HoOmyssiuu», «Bo3pacTHele  NHpaMUAbI
nonynsiiun», «CKOpOCTh  3aceieHuss TMOBEPXHOCTH 3eMJIM  Pa3lIMYHBIMU
opranuzmammn», «Mogueins 3konorndeckor Humu J[x. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. IKos10rus CO001IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3Mamu B OUOIIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOMOTHYECKHE OJOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBbL. buomacca ©W  NPOIYKIUA.
DKOJOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeanos. IKocucmemvl MyHOp, J1ecos, Cmenel, NYCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUII OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoco sgghekma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY



CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOITOIE€HHBIX BO3JCHCTBUM.

Mexanuszmol 8030elcmeus 3azps3HeHuu PA3HbLX Munos Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€lCMBUSL.
MeTon010r1sl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOITOTEHHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IKOcuUcTeMa

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTeMa XBOWHOIO Jecay, «ODyHKIHOHAIbHBIC
TPYIINbl OPraHU3MOB B 3KOcuUCTeMe», «KpyroBopor BemIECTB B HKOCHCTEMEY,
«Ilenu nutanus (macTOUIIHAs, NETPUTHAS)», «DKOJIOTHYECKAsT MUPaAMUA YHCEID,
«IKonoruyeckas nupamuyia OUOMACChI», «IKOJOTHYECKass MUPAMUA SHEPTUHY,
«O0pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «JKocUCTeMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB u MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypObosKocHCTEMY.

O6opynoBanue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD.

JlaGopaTopnasi pa6ora «M3yueHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «DKCKYpCUsl B arpodKoCHUCTeMy (Ha MMOJjie WIU B TEMJIUYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmennanerapHass oOojiouka 3eMiIHM, TNIe CYIIECTBYET WIIH
CyILLECTBOBaJa >kKM3Hb. PazBuTHe npeacrtaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. . BepHanckoro o 6uocdepe. Obnactu ouocdeps! u e€ cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Omocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCHCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKHE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTh SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CABAHHBI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTuTenbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa 1
ounochepHbIx QyHKIUH.



JleMoHCTpanun

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepst 3emmn», «KpyroBopoTt azora B mpupoe»,
«KpyroBopoT yrnepoma B mpupone», «KpyroBopoT KHCIOpOJa B MPUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIe OMOMBI Cymny, «Kiammatudyeckue
nosica 3emsn», «TyHnapa», «Taitray, «Cmemannbiii jgecy», «IIIupoKkoIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycToinsy, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIAfA cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOUW cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacaesie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA WU MPHUPOIBI.
PanvonanbHO€  MPUPOJONOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTrie METOJIOB MOHUTOPUHTA pPa3BUTHUSI OMACHBIX TEXHOIEHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezarouei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneyugaroujue 00Cmyn K
ungopmayuu no cocmoaHuro OMOENbHuLIX U008 U dKocucmem. (OcHOBbL
IKopeadbuIumayuyu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpauumn

Tabmuubl  w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsa3HeHue
ruapocdepbl», «3arpsizHeHne nouBb», «llapHukoBwlii  3pdekT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MoOJIeN yIPaBIseMOro MUPay.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUUW U >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMBbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue Npa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OUMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHMsS ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJIECHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;



S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH TPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLHUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: NPUOOPETEHHUE OMbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMST W YMEHUS TMpU PEHIeHUH Npo0sieM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOJIOTIOIB30BAaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUITHBIE HKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU



MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUYECKOMN JIESITENHLHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAaKTHKW, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYphl KaK CpPEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OUOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIoleM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIXOJA U3 TJIO0ATBHBIX SKOJIOTMYECKUX MPOoOeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJNIb30BaTh IMOJy4YyaeMble 3HaHUS [JIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO W
caM0OOOpa30BaHUIO, K AaKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHMU MO OHOJOTHM B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yabTaThl OCBOCHHS ydeOHOTO mpemmera «buomorusy
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS



MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKarolIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJI0B TO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, HayuyHbIM (DaKT, MPUHLMIIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIEJOBaHME,  HAONIOJIEHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble YyueOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIIMM OOYyYaroIIMXCs; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble yuyeOHbIE JIEHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatonierocss OyayT c(OpMHUpPOBaHbBl I103HABATEIbHBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEUCTBUS, PEryJISTUBHBIE YHHUBEpPCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanuza, CUHTE3a, CPAaBHEHHUSI, KiaccuuKauu, 0000IIEeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAaKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaK)K€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIAaH pEUIEHHs MPOOJEeMbl C YYETOM aHaIU3a MMEIOIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B JACSITEIHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX PEAJIbHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBHUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3peiieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33]1a4, TPUMCHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

UCTIONB30BaTh PAa3jMuHbIe BUABI JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh IMEPEHOCUTh 3HAaHWS B IMO3HABATEJIbHYIO M MNPAKTHUECKYIO0 00JacTu
KU3HECSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ uHpopMaLHeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM IMpencTaBiIeHUs, KpUTHUECKH OLIEHUBAThH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsi BBITIOJIHEHUSI yU4eOHBIX
3amad;



MpUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBATh KYJIbTYPYy aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu paboTe C
Ovonornyeckod HHPOpMaLUEH: MNPUMEHATH XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WH(MOpPMAaLNH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIJISITh KOMMYHHMKAIIMHM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIM JHUCKYCCHUHU IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeajiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJEH, MPOSBISITh YBOXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU GopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJICKTUBA;

NpPUHUMATh  II€IM  COBMECTHOM  JESATEeIbHOCTH, OpPraHU30BHIBATH W
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJla M KaXJOro y4yaCTHHKAa KOMaHIbl B
001U pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



Mpeaaratb HOBBIE NPOEKTHI, OLECHHMBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYalIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISABICHUS TPOOJIEM W UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHUSIX M MOCTYINKAax MO OTHOLICHHWIO K JKMUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JESITEIbHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESATEIPHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAIlUM, BHOCUTb KOPPEKTUBBI B NIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBU M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pedIeKCUM IS OLICHKU CUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBAaTh PHUCKU WU CBOEBPEMEHHO NPUHUMATh PELICHUA 110 HX
CHIKCHUIO;

MPUHUMATh MOTHMBBI M apPryMEHTHl JPYyTHX MpPU aHAIN3€ pe3yJIbTATOB
JIESITEbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH Ce0s1, MTOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

[PUHUMATh MOTHBBI M apryMEHTHl APYTHX M[PU aHAINU3E PE3yJIbTATOB
JEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJCPXKAHHMS Y4eOHOro mpeaMmera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OpPHEHTHUPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydeHusst  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETANNN U MPEOOPA30BAHUIO 3HAHWM, BHUIBI IEATCILHOCTH ITI0
MOJIYYEHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC pPEe3yNbTaThl OCBOCHUS ydeOHOTrO Tpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TNPHUPOJBI W  pEIIeHHH TpobjieM  paruoHaJIbLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIAJE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHE), OUMOJIOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o uenTpax
MHOroOOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(erHOOOpa3usi TOTOMKOB TEPBOTO MOKOJICHUS, PACIICTUICHUS], YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Menzaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Baswuiosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPECHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUM, )KUBOTHBIX U UEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpraHOB pACTCHMM, J>KMBOTHBIX, 4YEJIOBEKa, TMPOLECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTabonIn3M), MPEeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOrO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, IMOpUOTreHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAMBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOT€He3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HUCKYCCTBEHHOTO 0TOOPA;



YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHMM, >KMBOTHBIX M YEJIOBEKAa U UX
GYHKIUSMHU, MEXAY CHCTEMaMH OPraHOB W WX (QYHKIMSIMH, MEXIY dSTaramu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HCHHBIX I[IUKJIOB OPTaHU3MOB,
JTamamMu >MOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC TIPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC
pacCTeHMIA, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyEMbIMU OMOJIOITMUECKUMH MTPOLIECCAMU U SIBICHUSMH, J€JIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX 3KCIEPUMEHTAIbHBIMU
cpeacTBaMH, (GOopMyIupys LEidb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yNbTaThl U €NaTh BHIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  OPEJCTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHUYECKHX

KOH(DepeHusx;
YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMCHHBIX HCCIICIOBAHUN B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHWE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJILCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUICHHOCTH, YIIIyOJIsITh TTO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH TIpodeccuu u
MPOJOJDKEHNE  OMOJOTUYECKOTOo 00pa3oBaHMs B OpraHM3AIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUsI ydueOHOoro mpeamera «buomnorus» B 11
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTEeCTBEHHO-HAYYHOU
KApTUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUIEHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,



OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHMOJOrHYECKUE TEOpUHU
(aBomonimonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIHH ), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsIX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTHYECKON MHpaMuibl 3HEpruu), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, M3MepeHue, HaOINIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHCHUN B IPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPH3HAKH: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONATPUYECKOTO u CUMITIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUU HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMS, YepeOBaHUS HAINpaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

yMEHUE YCTaHABJIMBATh B3aMMOCBA3M MEXIY TMPOIECCAaMU HBOJIOINUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTUYECKUX M OMOTHMYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBS31 OPTaHU3MOB U CPE/Ibl OOUTAHUSI, CAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIUMOCTH COXPaHEHUS MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE pelaTh OMOJOTHYCCKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYSCKUMH MPOIIECCAaMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bl, MPOBEPSITH HX OSKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYIMpPYs 1elb HCCIENOBaHUS, AaHAJIU3UPOBATH TMOJYyUYECHHbIE
PE3yNBTATHI U ICNIaTh BHIBOBL;



YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
9KOJIOTMA W METUIIMHE, NMPOBOJUMONM Ha 0a3e MIKOJIBHBIX HAayYHBIX OOINECTB, W
nyOJIMYHO  TPEJACTABIATH  MOJYYCHHBIC  PEe3yJIbTaThl Ha  YYCHHUYCCKHX
KOH(EPEHITUSIX;

YMEHHE OIICHWBATh TUTIOTE3bl M TCOPHH O TIPOUCXOXKICHUH KU3HH, YEIOBEKA
¥ YEJOBEUYECKUX pac, O MPUYHMHAX, MOCICACTBUAX U CIIOCO0ax MPeIOTBPAIICHUS
I00ANTBHBIX M3MEHEHHI B Onocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccuoHambpHOU
JESTEIILHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3AHCTBA, IHIIEBOU
IIPOMBIIIJICHHOCTH, YIUIYOJIATh II03HABATCIbHBIA HMHTEPEC, HANpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIICH  MPOPECCHH H  MPOJIOJDKCHHUEC
OHMOJIOTHYECKOTO 00pa30BaHWsl B OPTaHHU3AIMIX CPEAHETO MPOGECCHOHATBLHOTO |
BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YHEPTUU B 9 1
KJIETKE
; Hacnencrennas unpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka O HaCJIEJICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBas OpraHu3aius KUBBIX CUCTEM
4 HcTopust OTKPBITHS U U3YUEHUS KIETKU. 1

Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OMOJIOTUN
(xpomatorpadusi, snexTpodopes,
TuddepeHMaIbHOe HEHTpU(YTUpOBaHUE,
ITLIP)»

6 XUMHYECKUHN COCTAB KJIIETKU 1

MuHepalibHbI€ BEIlleCTBa KJIETKHU, UX
Ouosoruyeckas poiib

Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»

CaoiicTBa, ki1accuduxanys u GyHKuuu
0enKoB

10 Opranuyeckue BelecTBa KJIeTKH — 1




YTJIEBOABL

11 Opranuyeckuie BEeIeCTBA KJICTKU — JIMMUIbI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «MccrnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3JIUMYHbIX OPraHU3MOBY

13 Crpoenue u ¢pynkun ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexsennpoBanue JJHK. Metoasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHOM OHOTOTHH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CrpoeHune 3yKapuOTUYECKON KIIETKH.

17 [TpakTrueckas pabota «M3ydyeHune cBONCTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «/3yueHue 1BUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTEIFHBIX KIIETKAX)

[TosyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MHUTOXOH/IPHH, TUIaCTUIbI. JIabopaTopHast 05
pabota «MccnenoBanue mIa3Mou3a 1 '
JIeTIa3MOJTN3a B PACTUTEIBHBIX KIIETKAX»

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Ctpoenue u GyHKINH s11pa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuoT. JlabopaTtopHas pabora «3yuenue 0.5

CTPOCHUSA KIJIECTOK pa3JIMYHbIX OPIraHU3MOB)»




ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas pabora «3yueHue 1
KaTaJIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMEpe aMHJIa3bl WIIA KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
25 pabota «3yuenue hepMEeHTATUBHOTO 1 0.5
pacuierieHus ePOKCHIa BOJOPOIa B
PaCTUTENLHBIX U KUBOTHBIX KIECTKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI 1
27 ABTOTpOGHBII THII OOMEHA BEIIECTB
28 ®DoTocHHTE3
Xemocwurtes. Jlaboparopras pabora
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHbIe Opranu3Mbl. Bunibsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHEeHUE 1
IIPOLIECCOB OPOKEHUS U JbIXaHUS»
31 AdpoOHBIE OpraHU3MBbl. JTarbl 1
SHEPreTHYecKoro ooMeHa
DHeprusi MeMOpPaHHOTO TPATUEHTA TIPOTOHOB.
32 Cunte3 AT®: pabota mpotonHOi ATD- 1
CHHTa3bI
33 Peakninu MaTpudHOTO CHHTE3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 TpaHCHAIUS U €€ dTaIbl 1
36 KomupoBanue amunokucnot. Pons pubocom 1




B OMocuHTEe3€e Oelka

Opranu3zaiys reHoMa y mpoKapuor u

37
3YKapuoT

38 MonekynsgpHble MEXaHU3MbI SKCITPECCUU
TEHOB Y 9YKapHOT
Bupycsl — BHeksieTOUHBIE (POPMBI )KU3HU U

39 oOnurarHele napasuTsl. [IpakTuueckas 0.5
pabota «CozgaHue MOJeN BUPYyCa»

40 BupycHble 3a0051€BaHus Y€l0BEKa,
JKUBOTHBIX, PACTCHUHN

41 HanorexHomornu B OMOJIOTUY U MEIULINHE

42 Ku3HeHHBIN UK KIETKHA

43 Marpuunsiii cuare3 JITHK
Xpomocomsl. JlTaboparoprast pabota

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenapaTax»

45 JleneHue KJIETKM — MHTO3
Tuns! kneTok. Kapnoknses u HUTOKHUHES.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05
B KJIETKAaX KOHYMKA KOpEeLIKa Jiyka (Ha '
TOTOBBIX MHKpOIpEenapaTax)»

47 Perynsauus >KM3HEHHOTO ITMKJIA KJIETOK

48 Opranu3Mm Kak equHOe 11eI0e

49 Tkanu pacrenuii. Jlaboparopnas pabota 05
«M3y4yeHne TkaHEeHd paCTCHUN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHas pabora «M3y4ueHue TKaHen 0.5

JKHUBOTHBIX)»




Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabora «/3yyeHue opraHoB I[BETKOBOTO 1 0.5
pacTeHwusI»

52 Ornopa Tena opranu3MoB

53 JIBr>KeHHEe OpraHu3MOB 1

54 [Inutanue opranuzMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTeNbHas cCHCTEMA YelIOBEeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmMos 1

61 3amuTa y OpraHu3MoB 1

62 HMMMmyHHas cucTema 4enoBeka 1

63 Pa3paxuMOCTh U perynsinus y OpraHu3MOB 1

64 ['ymopanbHast peryssius ¥ S3HIOKpUHHAs 1
crcTeMa KUBOTHBIX M YeJIOBEKa

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB

66 [TomoBO€E pa3sMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIabopaTopHas paboTta 1 05

((I/I3yquHe CTPOCHUS IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPCIIapaTax»




69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
paboTta «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apOJIbIlIel TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHue U pa3BUTHE paCTEHUM.
JlaboparopHas pabota «CTpoeHHE OpraHOB
Pa3MHOKEHUS BBICIIUX PACTCHUI»

0.5

0.5

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KaK HayKu

74

75

76

OcCHOBHBIE IOHATHS U CUMBOJIBI TCHETUKH.
JlaGopaTtopnast pabota «/po3zoduiia kak
00BEKT TeHETUUECKHUX MCCIICTOBAHMIN

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[TpakTuyeckas pabdora «M3yueHue
Pe3yJIbTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS
y 1p030(hUITBI»

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI MOHOFI/I6pI/II[HOl"O
CKpCIIUBaHUA

0.5

0.5

77

AHanuzupytoiee ckpeuiuBanue. Hermomnnoe
JOMMHHMPOBAaHUE

78

79

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
pabota «/3ydyeHue pe3ynbpTaToB
JUTHOPHUIHOTO CKPELIMBaHUs y APO30DUITbI»

]_[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBEI JII/II‘I/I6pI/I,I[HOI‘O

0.5




CKpELIMBAaHUS

80 CleruieHHOe HaclIeI0BaHKUE MPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka momna 1
83 ['eHOTHIT KaK 1IETIOCTHASI CHCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTh NpU3HAKOB. BubI 1
U3MEHYUBOCTH
86 MoudukaroHHast ©3MEHYNBOCTh 1
BapuanuonHnslit paa v BapualmoHHAs
KkpuBas. JJaboparopnas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTM(PUKATTMOHHOW N3MEHUYUBOCTH. '
ITocTpoeHnne BapualMOHHOTO psifia U
BapUaALlMOHHON KPUBON»
88 I'enoTHnMUeCKas U3MEHYUBOCTb. 1
KoMOuHaTHBHAS H3MEHYUBOCTh
MyrtannonHas U3MEeHYMBOCTh. [IpakTuueckas
89 pabota «MyTanuu y 1po30¢puiisl (Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax)»
90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MpoIEcca. 1
DONUreHeTHKa 1 STTUTEHOMUKA
01 ['enetuka yenoBeka. [IpakTudeckas pabora 1 05
«CocraBiieHue U aHAJIN3 POJIOCTOBHOW '
92 MeToapl MEUIIMHCKON T€HETUKU 1
93 3HavYeHNE MEIUIIMHCKON TeHETUKH B 1

npeaoTBpalliICHUU U JICHCHUN I'CHECTUYCCKUX




3a001€BaHUl YETIOBEKA

OcCHOBHBIE TIOHATHUS CEIEKIUH.
JlaboparopHnas pabota «/3y4eHue copToB

94 . 1 0.5
KYJIBTYPHBIX PACTCHUU U TIOPO/] IOMAIITHUX
KUBOTHBIX)
MeTopl CEeNeKIIMOHHON paboTHI.

95 JlaGopaTtopHnas pabora «M3yueHne MeTo10B 1 0.5
CEJIEKLIUH PACTEHUI»
JlocTrxeHus cenekuu pacTeHui u

96 KUBOTHBIX. [IpakTHueckas padota 1
«[IpuBHBKa pacTeHUII»

97 Coxpanenue, U3yueHHE U UCIIOJIb30BaHHE 1
TEHETUYECKUX PECypPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTudeckas pabora 1 0.5
«M3yueHne 0ObeKTOB OMOTEXHOIOTUI»

99 OcHOBHBIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonoruun

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1

101 MenunuHckue OMOTEXHOIOTUH

102 PesepBHriit ypok. [ToBTOpenue, 06o61ieHue, 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bopn0Oa 3a cyiiecTBoBaHME, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
5 [Tomymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblIsBIEHNE U3MEHUYNBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
TOPJIBIIIKA
10 Murpauuu. M3o0numuu nonyssuuii: 1
reorpaduyeckas, Ononormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlaboparopHas
pabota «M3yduenune apomopdo3oB u
HMO0aJANTALMMI Y PACTEHUH U )KUBOTHBIX»

[Tpumepbl IPUCTIOCOOICHUH Y OPTaHU3MOB:
MopdosiorHuecKue, GU3H0IOTHIECKUE,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopuas padota «I[IpucmocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco000pPa3HOCTHY

0.5

0.5

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHUIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTHUAEMHUOJIOTHN

Makpossontonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOTIOLUN

20

21

22

buoreorpaduueckre METOIbI U3yUEHUS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdonoruueckre MeToIbl U3yIeHHS
DBOJTIOLUHN

MOJ'ICKy.TISIpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE METOABI
HU3YUCHUS SBOJIFOITUU




23

OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

AnantuBHas paguanus. HepaBHOMepHOCTh

24 TEMIIOB HBOJIIOIUH

o5 Hay4Hble TUIIOTE3BbI TPOUCXOXKICHUS KU3HU
Ha 3emie

26 JloHay4HbIE MTPEICTABICHHS O 3apOXKIACHUU
KHU3HU

97 OCHOBHBIE 3TaIbl HEOPTAHUYECKOM
HBOJIIOIIH

28 ['unoTessl 3apoXKACHUS KU3HA
Hcropus 3emin 1 METO/IbI €€ H3yUCHHUS.

29 Jlaboparopuas pabora «/3y4ueHue u 05
OIMCaHME UCKOTMAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH

31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TaITbI YBOJIOIIH PACTUTEILHOTO

39 mupa. [Ipaktnueckas padora «M3yuenue 05
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HBIX '
OTJIECIIOBY

33 OCHOBHBIE 3TaIbl SBOIIOIMH )KUBOTHOTO
MHpa
DBOJIONHMS )KUBOTHBIX. [IpakTHdeckas

34 pabota «3yueHne 0cCOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KHBOTHBIX )

35 PazButue xu3HM Ha 3eMIie Mo Ipam 1
nepuoaaM

36 MaccoBbie BBIMUPaHUST — YKOJIOTHUIECKHE




KPHU3HCHI IPOLLIOrO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO

37
0COOEHHOCTHU
38 CoBpeMeHHasl cHCTeMa OPraHUYEeCKOTO
MPOIILIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe
41 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUN
yeJIoBEKA
MecTo 4enoBeka B CUCTEME OpPraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3yueHue 05
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a
44 CooTHOIIIEHHE OMOJIOTHYECKHUX U
COLIMAJILHBIX (hPaKTOPOB B AHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [TaneoreHerrnka u mMajIeoreHOMHUKA
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas padbota
48 «M3ydeHne 3K0JIOTMUeCKUX a/lalTalnui 0.5
YeJI0BEKa
49 MeXIUCIUTITMHAPHBIE METOIBI
aHTPOTIOJIOTUHI
50 3aporkIeHUE W Pa3BUTHE YKOJIOTUN
51 Mertoab! skonoruu. Jlabopatopnas padora 0.5




«I/I3yquHe METOJ0B 3KOJIOTHYCCKHNX

HUCCIIEIOBAHUI)

59 3HaueHne YKOJIOrNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkosorudeckue hakTopbl 1
Abunornueckue GaxTopsl. CBeT Kak

54 skosiorunueckuii pakrop. JlabopaTtopHas 1 05
pabota «BblsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO CBETa»
AbuoTtnueckue daxropsl. Temmeparypa kak

55 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIIMSTHHUIO TEMIIEpaTypbi»
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak

56 sKojornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsbl 1

59 XKuzHeHnHble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYJIALUN 1
OCHOBHBIE TIOKA3aTEIIH TOIYJISIIIH:

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U 1

MI0JIOBAsI CTPYKTYpa




OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJjoruyeckasi CTpyKTypa MonyJssiuu

66 JluHaMyKa TOIMYJISIITUU U €€ PeryJIsius

67 KpuBble pocTa YMCIEHHOCTH TOMYJISIIIAH.
Kpusble BbKUBaHUS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 0.5
K pacceleHUIO»

69 Bun xak cucrema nomynsiuii

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTrHYECKHUEe MUPaMHIbI

76 N3menenus coo0111ecTB — CyKIIECCUU

77 [TpupoaHBIE 3KOCHCTEMBI. DKOCHCTEMBI 03€P
U peK. DKOCUCTEMBI MOPEN U OKEAaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, MYyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabora 05

«M3ydeHue u onucaHue ypooIKOCUCTEMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHoCchepsl

86 KpyroBopoTsbI BeliecTs u
OMOTEOXUMHYCCKUE ITUKITBI

87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6Hocheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6uochepy

01 AHTpONOreHHoe BO3/1eHCTBHIE Ha
PaCTUTENbHBIN U )KUBOTHBIM MUP

92 Oxpana mpupoabI

03 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHoe MpUpOA0NOIb30BaHUE U

94 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus
3emnn

95 O600mmenue mo reme «MUKPOIBOTIONHUS U €€

pe3yabTaThl»




O6006menue o Teme «MaKpOIBOTIOIUS U €€

96 1
pE3yJIbTaThI»

97 O6o06menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe)

08 O606menue o reme «IIpoucxoxaeHue 1
YeJl0BeKa — aHTPOIIOT€HE3)

99 O060061IeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOBY
O6006menne o Teme «OpraHu3Mbl U cpea

100 1
oOUTaHUS

101 O6o6meH1§e 1o TeMe «IKOJIOTUS BUJIOB U 1
TIOTYJISILIHI

102 O606menue o Teme «buochepa — 1
rJ100abHAask IKOCUCTEMAY)

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru
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