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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkeHusiMm DOIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHON 00JacTM HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIONIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OWMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTO TpeIMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4YaromMXcsi MO OCBOCHHIO COJIEPKaHUSI OHOJOTUYECKOTO 00pa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHMH, SMOPHOJIOTUH W OUOJIOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsSIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolUXci MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
O0Oy4JaroMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MPaBHIL,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTaxX OMOJIOTHYeCKUX 3HaHuM. Jlis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaIOMIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOIO  IPOBEIEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh W HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BaThCA
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE KOJIOTUIECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUs
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHUBUTyaIbHBIMA HHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopa3oanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHeNM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0yYCHUU OMOJIOTUM Ha YyriayOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

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

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeut, I'. Menaens, B. 1. Bepuaackuit, U. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AIUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumotesa. [loHsitue BIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanme:  jmabopaTopHOe  OOOpyAOBaHWE Il TPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOl MEYEHBIX aTOMOB, AU(PPepeHInaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTENSA, PEAareHTa, y4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekyibl. [lepBuunast
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectonaxoxaeHue u ouosnornueckue pynknuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepronuueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

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



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneruénnas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUUHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. KieTounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoephblil
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpauu



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

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIBHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gas3pl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, >Kene300aKTepuu, CepoOaKTEpUH, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ atanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. XKakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbie U MEAUIIMHCKHAE TTPOOITIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0eHHOCTH TMpoIIecCOB, MpOTEKalIMX B uHTepdase. [loaroroBka KiIeTku K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne ximerkn — wmutTo3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

nporeccel. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHUTO3A.

Perynsnust MUTOTHUYECKOTO IHKIA KIETKH. [IporpamMMmmpyemasi KiIeTOYHas
rudesb — arnomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOI, MUKpOIpenaparsl: «MHUTO3 B KIeTKaxX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHasi padoTta «HaGmoneHre MuTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIH, ApyTrue NpoTUCThl. KoJloHWabHbIE OpraHU3MBbl.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoOXKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y XKUBOTHBIX. KpoOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beimenenue y pacteHuil. Beimenienue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTEIBHON cCUCTEMaMU. Brinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yesnoBeka. [louku. CTpoeHne M (QPyHKIHMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOM 31U Thl. ODUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopus KiIoHaIbHO-celeKkTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMoCcTp U peryisdamus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cuctembly, «CTpoeHHE CTEOIs,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cuctemay, «CTpOEHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema arymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUMU, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMU TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUIA,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUII».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXEHHUS:  IOYKOBAHHME,  CIOPYJISLUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOsieHUs.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojpllia (IMOpPHUOHAIbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszBute ¢ wmetamopdo3oM y O€CMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHWE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl OGecrosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «PasButne Manckoro xyka», «PasButue capaHum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckass padora «BpisiBieHME NPU3HAKOB CXOACTBA 3apOJABILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinbp oTe4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE IPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koabsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUID.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh raMmer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUsS ~ TpHU3HAaKoB.  [luTosmornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIUBAHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ayuieau3M. B3auMonencTBue HeaulebHbIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHanu3upymooliee CcKpelmuBanue», «HemomHoe aoOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOJAENb A JCMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIEIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «Jpo3oduinay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl npu  GopMupoBaHMU (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTUNIMYECKass N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHUMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM TMpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  MHAYUWPOBAHHBIE MyTaluud. SaepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHo u3MenunBoctu (H.W. BaBuioB). BuesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSECHEMUYECKUX (HaKmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmumet w cxeMbl: «Bugel  um3meHumBOCTHY, «MoauduKaloOHHAS
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadgum) )KUBOTHBIX C Pa3TUIHBIMUA BUAAMH U3MEHUHNBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kaprnotun uyenoBeka. MexayHapoigHas mporpamma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUil. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHN U TOPOL
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnbeiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PannanmoHHblil 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «3yyeHue cCOpTOB KyJIbTYPHBIX PACTEHUNA U MOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKkTepUCTHKA. TpaguuuoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nilaHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJYyYEHHs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIUECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpUAM3ALMS W COMATUYECKUMA
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIIETOK U KJIIOHHPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMH SIAECP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyejaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3IBOJIOLMOHHBIX NpeACTABJICHHMI B
omnosioruu

OpomonmonHas teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuntetndeckoir Tteopuu dBoonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . IImaneraysen, Ix. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHHUS JBIXKYIIUX CHJ DBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a NOMYJALMH KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs YacTOoT ajieied B mnomymanusx. Oddexr
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs ), Oroornyeckas (pernpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzaiys). JJMTenbHOCTh BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUNY, «IKOJOTMYECKass M30JSALUs MOMYJALNI CeBaHCKOU (openmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHu3M», «JKuBble UCKoraemblie», «[IOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BUIo0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpuMepaMu pa3IUYHBIX MPUCTIOCOOJICHUH, Yydella MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHm3smMOoB M HX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMHU. ['€HeTHYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M MOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEeMEHHBIE METOMBI MOCTPOSHUS (PHIOreHETHYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuit, @. Mrosiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5SMOpPHUOHANIBHOTO Pa3BUTUSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HCKOMaeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [J[oHayuHble IPEACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOIUA. XUMHUYECKas OJBOJIONUSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXpOHOJIOrus. I'e0XpoHOIOrnYecKas IMKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruOThI U 3YKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOpPOBBIX PACTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Benjyckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emie IO ’paM M MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJIOTHYECKUX TMpoueccoB. [losgBIEHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
VYrieoOpa3oBaHue: €ro yCciloBUs U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIINbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacTeHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue YEPBUY, «UEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue Kus3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTULl U 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPONOreHe3a: OMOJOTHYeCKre, COUalbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaTONUTEKN — JBYHOTHE MpeAKH Jtofeh. YUenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTAIbCKHUI
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIA Tporecc U moaumop¢usm. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCcKas). Bpems u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOMIOLMHI OMOJIOTMYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUME CUJIBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEIMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M ueperna IIMMIIAaH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CB3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKaMU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUPOoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: aOHOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue ¢pakrtopel. CBeT Kak sKojorumdyeckuid (axrop. [elicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyalu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHnYecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudeckue (axrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (POPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO PA3UYHBIX OSKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOTIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, Kcepoputam, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpbIABICHHE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH TMOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XaPAKTEPUCTHKU —TMOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTenu  dKocucTteMbl. buomacca u  mpomykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHNE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISILUN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAIbHbBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBeHHE Jieca Mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOdapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyILECTBOBaJIa KM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6anbHON 3KOCcUCTeMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuupbr 1 cxembl: «I'eocdepsl 3emun», «KpyroBopor azoTa B HNpUpOIE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHre Bo3AymHOW cpenpl. OXxpaHa Bo3ayxa. 3arps3HEHHC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Ocob0o oxpansembie mpupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCcoOHot dHepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 5KOCUCmeMm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSEMbIX PACTCHWNW M JKUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

Ili1anupyemblie pe3yibTaThl ONMPAKOTCH HA BeAyllUe LeJeBble
YCTAHOBKH, OTPaKAIIHE OCHOBHOW BKJAJA H3y4YaeMoOH
nporpaMMbl B pa3BUTHE JIMYHOCTH  Y4YalUXCH, HX
CIIOCOOHOCTEl € HCHOJb30BaHMEM O0OPYJAOBaHHMSI LEHTPa
«Touka pocra».

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCST TMPOrpaMM CpeAHEero oOwero o0pa3oBaHUsA: JMYHOCTHBIE,
MeTanpeaMETHbIE U NPEAMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOCHUS MPOTPaMMEI 1O OWOIOTHH
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
Ipa)X1aHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENCHUI0, Haauyue Mmomusayuu K OOydeHHIO  OMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIUN pPa3BUTHS OHWOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMH, MPHUCYIIUMH CHCTEME
OMOJIOTMUECKOT0  O0pa3oBaHUS, Haauuue NPABOCO3HAHUS  DKOJIOTUUYECKOU
KYJIbTYPBL, CHOCOOHOCMU CMABUNMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHHS MPOTPaMMBbI IO OMOJIOTUU TOCTHTAIOTCS
B CIMHCTBE YYEOHOW W BOCHUTATENHHOW MAEATEILHOCTH B COOTBETCTBUH C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU L[EHHOCTSIMHU, MPUHATHIMU B OOILIECTBE NpaBUJIaMU U HOpMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHIHMTAHHS U



CaMOpPa3BUTHUSA, PAa3BUTHS BHYTPEHHEM IIO3MIUM JIMYHOCTH, IIATPUOTH3MA U
YBOKEHMS K 3aKOHY U IPABOIIOPSAIKY, YEJIOBEKY TPyZa U CTapLIEMy IOKOJICHHIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJAuLMsIM MHOI'OHAIIMOHAJIBHOTO Haponaa Poccuiickoit denepanuu, npupoie u
OKpY KarolleH cpere.

JIM4HOCTHBIE pE3yJbTaThl OCBOECHMS YydeOHOro mnpeamera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUECHTALIUN, [O3UTUBHBIX BHYTPEHHUX  yOEXKIEHHUH, COOTBETCTBYIOIIHUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHCKOTO OOLIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOM JACATEIBHOCTH IIPU CO3aHUU
Y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATENbHBIX 3ajay, BBHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YYMUTHIBATh B CBOUX JEHCTBUSX HEOOXOIWMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU YOEXKIECHUSMHU, KyJIbTYPHBIMA EHHOCTAMU U
COILIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
yueOHBIX, TIO3HABATENbHBIX U HCCJIENOBATENbCKUX 3a/1ay, YBAKUTEIBHOIO
OTHOILIIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXJAEHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXXKEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IEpPEN]
Ponunoil, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K NPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
NOCTHXKeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;



CHOCOOHOCTh OIICHUBATh BKJIAJl POCCHICKMX YUEHBIX B CTAHOBJICHHE U
pa3BuTHE OMOJOTMM, TMOHMMAaHUS 3HAYEHUA OWOJIOTMM B IO3HAHUHU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHONW JKU3HU B COOTBETCTBHHM C
TpaauLUsIMU Hapo10B Poccuu;

4) 3CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUIECHUH;

MMOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XCHHUIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJay4uns:

NOHMMAaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IEHHOCTH TPAaBWJI WHJIWBUIYAIHHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTD K TPYZY, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPY0JIt00ue;

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATDH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKYyIO JIESITEIIbHOCTD;

WHTEPEC K pa3InyHbIM cdepam npodheCcCHOHAITBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mpodeccud ©  Pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;



TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXKHBIX IOCIEICTBHA IS
OKPY’KAIOLIEN CPEbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS MpU PEIICHHH MpoO0JIeM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIb30BAaHUEM  (COOJIIOJIEHUE  MpaBUI  MOBEIEHUS B IPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOCheEphI);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAKOLIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIBTYPHI,
OIbITa NeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIBHOCTH 3KOJIOTMYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOW KYJIbTYphl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM KaK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHpPOBaHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpECTaBICHUS 00 OKpYXalolleM MHUpE Kak O €IUHCTBE IPUPOJIbI, YeJOBEeKa U
o0miecTBa, B MO3HAHUM MNPUPOJIHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolseM
COXpaHEHUs! TPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PECypCHble  MPOOJIeMbl  pa3BUTHUS
YeJIOBEYECTBa, MOMCKA MyTel BbIXOJAa U3 III00ANBHBIX HKOJIOTMYECKUX MPOOIEM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIIBLHOMY



UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYECHUH OHMOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIIEHUST OOWIEH  KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKUIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoin
IpU U3YYCHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS! SIBICHUN OKPYXKAIOIEro MUpPa M MPOUCXOAIUX B HEM M3MEHEHHH,
yMEHHUE JelaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO0 MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHMS IS
pelieHus mpodieM B PeasibHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

Ilnanupyemble pe3y/bTaThl:

[Imanupyembie pe3ysnbTaThl OMUPAIOTCS HA BEAYIIHE IIENIEBbIE YCTAHOBKH,
OTpaXalollhe OCHOBHOM BKJAaJ W3y4aeMOH MpOrpaMMbl B Ppa3BUTHE
JUYHOCTH YYAILUXCS, UX CIIOCOOHOCTEW C HMCIOJb30BAaHUEM O00OPYIOBAHUS
nenrpa «Touka pocray.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaThl OCBOCHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble M1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYarOUIMXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOLECC,
cUCTeMa, Hay4yHbIH (DaKT, MPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOJIEHHWe, U3MEpPEeHHe, OKCIEPpUMEHT U  Jpyrue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (IO3HABATENbHbIE, KOMMYHUKATUBHbIE,
peryJisiTUBHbBIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPaMOTHOCTH UM  COIMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,



MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCAJIbHbICE yYeOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHUKE.

B pesynprare wu3ydeHus OHWOJOTHM Ha YPOBHE CpPETHEro O0O0IIero
oOpa3zoBanust y oOyuyatomierocs OyayT chOpMUPOBaHBI I[O3HABATEIIbHbBIE
yHUBEpCalbHbIe yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIC YUCOHbBIC
JEUCTBUS, PETrYJATHUBHBIC YHUBEPCAIbHbIE Y4YeOHbIC JEWUCTBUS, COBMECTHAs
NEeATEIbHOCTb.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHErOo OOIIEro
00pa30BaHus JJOJKHBI OTPaXKaTh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JOTUUECKOTO MHBIILICHHS
(ananm3a, cuHTE3a, CPaBHEHUS, KiIacCU(pUKAIIUA, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATh
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I OObsICHEHUS (DAKTOB U SIBJICHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPaccMaTPHUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpencrtea  UId IpeICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMU  PaA3HOTO  POJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH;

KOOPAUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

2)0a30Bble HCCIeA0BATEIbCKUE eliCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-UCCIIE0BATEIbCKON M TPOCKTHOM JESITEIHHOCTH,
HAaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K



CaMOCTOATEIBHOMY ITOMCKY METO0B PEUIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTalluM, NPeoOpa30BaHUI0 M IPHUMEHEHUIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX U COLMAJIBHBIX IPOEKTOB;

(dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTYMEHTHI JISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE€ PEIICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIW3UpPOBATH
UHGOPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKU, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
ounonornyeckor uHbopmarmu (cxembl, rpaduKy, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);



WCIIOJB30BaTh HAYYHBIM SI3bIK B KA4yeCcTBE CpEACTBa mpu padbore cC
Owonornyeckor HWHPOPMANMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIuH,
nH()OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OBJiaeHne yHUBEePCAIbHBIMIA KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

1)o0menne:

OCYHIECTBIATH KOMMYHHUKAIIMK BO BceX chepax >KU3HU, AKTUBHO YU4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYILECTBY OOCYKIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpPEACTBAa OOLICHUS, MOHUMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs JIPYTUX JIOJIEH, MPOSIBISATh YBAXKUTEIBHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJHUBUIYaTbHOMN
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU yUeOHOU 3a/1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX NEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOT0 YJI€HA KOJUIEKTUBA;

NPUHUMATh 1€ COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ ITOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOr0 y4YacTHHMKA KOMAaHIbl B
OOIIUiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE IIPOEKTHI, OIEHUBATh UJIAEH C TO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaIUsSIX, TPOSBJISITH TBOPUYECTBO M BOOOpAKEHNE, OBITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:



1)camoopranusanus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOUIECHHUIO K JKWBOW NPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO ~ COCTAaBJISATh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHIMH B
pa3HbIX 00JacTAX 3HaHWM, MOCTOSHHO IOBBINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBII YPOBEHbD.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th  HABbIKAMU  [O3HABATENbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLEHUBATH PHUCKM M CBOEBPEMEHHO IPUHUMATh PELICHUS 10 HX
CHU)KECHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpU aHAIM3€ pe3yIbTaToOB
NesTEIbHOCTH;

3)npunsaTHe cedst M APyrux:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NesTEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeamera
«buonorusi»y Ha yriayOJI€HHOM YpOBHE OPHEHTHUPOBAHbBI Ha OOECIedYeHHe



npopunabHOro  o0ydyeHust  oOywatouiuxcs — Oumonormu. OHHM  BKIIIOYAIOT:
cneruuyecKkue sl OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI IEATCILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TNPHUPOJBI W  pEIIeHHH TpobjieM  paluoOHaJIbHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o ueHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAaCTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMerT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMHU HAyYHOrO TO3HAHMS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApPUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpraHOB pACTCHMM, J>KMBOTHBIX, 4YEJOBEKa, TMPOLECCOB KU3HEAEITEIHLHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MEeTaboIM3M), MPEBPAIEHUS dHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WHIUBUAYAIBHOTO  Pa3BUTUs  OpraHu3Ma  (OHTOreHesa),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOMJAMHU KJIETKH U UX
GYyHKUUSIMH, CTPOEHHEM KJIETOK pAa3HbIX TKAaHEM M UX (QYHKUUSIMH, MEXKIY



opraHaMu M CHCTEMaMU OpPTaHOB Yy pPACTeHWH, JKMBOTHBIX M YEJIOBEKAa U WX
GYHKIHASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIMAMH, MEXAY 3TaramMu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
dTamamMu SMOPHUOHAILHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
(dhakTopamMu cpeibl OOMTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, TMPOBEPATh WX OKCIECPUMECHTAUTBHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHUE Y4YacTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHWYECKHX
KOH(DepeHIusX;

YMEHUE OILICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B

obmacti  OWONOTMM W MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE WM3MEHEHHWE T€HOMa M CO3JIaHHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHApPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrayOJasTh NMO3HABATEIbHBIM
WHTEpEC, HANIPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NPOJOJDKEHHE OMOJOrHYeckoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHero
po(eCCHOHATILHOTO U BBICIIETO 00pa30BaHUAI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buomorus» B 11
K1acce NOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUMU 3aKOHOB TPHUPOABI M PEIICHUH DSKOJOTHYECKUX
npobjieM 4YeloBeYecTBa, a TaKkKe B PEIICHWH BOIMPOCOB PALMOHAIBHOTO
MPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPUPO/IE,



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

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpEJENeHUs] W TOHMMAaHUE CYIIHOCTH OCHOBOIOJATraloMMX OHOJIOTUYECKHUX
TEPMUHOB M TOHATUN (BHJ, dKocHcTeMa, Ouocdepa), OHMOJIOrHYECKUE TEOPUHU
(aBomonimonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIHH ), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHUsX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTHYECKON MHpaMuJibl dHEpruu), rumnoresbl (rumoresa «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOINIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHCHUW B IPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPHW3HAKH: BHJOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOWIM3UPYIOMIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONATPUYECKOTO u CUMITIATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUU HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJTIOITH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCHCTEMAX;

YyMEHUE YCTaHABJIMBATh B3aWMOCBA3M MEXIY TMPOIECCAMU HBOJIOIUH,
JBIDKYIIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBIATH  OTJIMUMTEIbHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTUYECKUX M OMOTHMYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOINEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE AapPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBS31 OPTaHU3MOB U CPE/Ibl OOUTAHUSI, CAMHCTBA
YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTooOpa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTRA,;

YMEHHUE pelIaTh OMOJOTHICCKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBJICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPaKTUYECKUe pPaboThl, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;



YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenacTBamMu, (GOopMyIupys Ledb HCCIEIOBAHMS, AaHAJIU3UPOBATH IOJIYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHHME y4acTBOBaThb B y4e€OHO-MCCIENOBATENbCKOW paboTe mo OHoJoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAy4YHBIX OOILIECTB, U
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYECHHYECKHX
KOH(EpEeHIINSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U COco0ax MpeaoTBpallEHUs
ri100aJpHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEJIbCKOIO XO34WCTBa, MHILEBOM
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABATEIbHBIH MHTEpEC, HANpaBICHHbIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOIDKEHHUE
OMOIOTHUECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

g B~ W N

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xak Hayka

JKuBble crucTeMbl M UX H3Y4YECHUE
buonorus knetku

XuMHUecKasi OpraHu3anus KIeTKH
Crpoenvuie u GyHKIUHU KICTKU

OOMeH BellecTB U MpeBpalleHrue YHEPTUH B
KJIETKE

Hacnencrennas unpopmanus u
peanmuzanus e€ B KIIETKE

JKv3HEeHHBII UK KIETKN
Ctpoenue u QyHKIIMH OpraHu3MOB
Pa3MHOXEHME U pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHYMUBOCTU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneruka yenoBeka

Cenekiusi OpraHu3MOB

BrorexHoorHs 1 CUHTETHYECKA OMOJIOTHS

PesepBHOE Bpems

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

R A BN WO O
-

IIpakTH4eckue
padoThI

0.5

0.5
15

1.5

0.5

0.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13









HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB
Ne T K
eMa ypoka
/i Yp Beero OHTPOJbHbIE

padoThI

brnonorns xak
KOMILJIEKCHAsI HayKa M Kak
YacTh COBPEMEHHOTO
oOmecTBa

JKuBrle cucTeEMBI U UX
CBOMCTBA

ypOBHeBaﬂ OpraHr3anusa
KHUBBIX CUCTCEM

Hcropust OTKpBITUS U
W3YYEHHUS KIIETKU. 1
Knerounas reopus

Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabota
«3yyenune MeTo10B
KJIETOYHOM OHoioruu
(xpomarorpadus,
aneKkTpodopes,
nuddepeHnuantbHoe
neHTpudyruponanue,
[1LIP)»

XMMHYECKUHN COCTaB 1

IIpakTHYeckue
padoThI

0.5

Jlara
U3ydyeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI
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10

11

12

13

14

KIJIICTKH

MuHepasbHbIC BEIIeCTBA
KJIETKH, UX OHOJIOrHYecKas
poib

Opraandeckue BeniecTna
KJIETKH — OEJIKH.
JlaGopaTopHnas pabota
«O06Hapyx)eHHe OEITKOB ¢
ITOMOIIHI0 KaY€CTBEHHBIX
peaKuuii»

CBoiicTBa, Ki1accupUKaIus
U GyHKIMHN OEIKOB

OpFaHI/IquKI/Ie BCIICCTBA
KJICTKHU — YIJICBOAbI

Oprannueckue BeniecTna
KIJICTKU — JIMIIUBI

HykienHoBbIe KHCTOTHI.
JIHK u PHK.
JlaGopaTtopHnast pabota
«Uccnenosanue
HYKJICHMHOBBIX KHCJIOT,
BBIJACJICHHBIX U3 KJIECTOK
pa3IMYHBIX OPTAHU3MOB)

CtpoeHue u GyHKINH
AT®. lpyrue

HYKJIe03uATpudoCchaThI
(HTD)

Cexsenuposanue JIHK.

0.5

0.5
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15

16

17

18

19

20

21

MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

Merozasl CTpyKTypHOHR
Oouonoruu

Tune! KIE€TOK.
[TpokapuoTnyeckas KieTka

Crpoenue

JYKapUOTHYECKON KIIETKH.
[IpakTrueckas pabora 1
«3yueHue cBOKCTB

KJIETOYHOU MEMOpPaHbI»

[ToBepxHOCTHBIH anmapar
KIIETKU

OnnomemMOpaHHbBIE
OpTaHOM/IBI KJICTKH.
[IpakTuueckas pabora
«M3yuenue 1BUKEHUSA
IIUTOIIA3MBbI B
PACTUTENBHBIX KIIETKAX»

ITomyaBTOHOMHBIE
OpTaHOMIBI KIJICTKH:
MHUTOXOH/IPHH, TUIACTH/IBL.
JlaGopartopHas paboTa
«HccnenoBanue
IUIa3MOJIN3a U
JeTIa3MoIT3a B
PACTUTENBHBIX KIETKaX»

HemeMOpaHHbIe OpraHOUIBI 1

0.5

0.5

0.5
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https://myschool.edu.ru/
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22

23

24

25

26

KJIETKH
Ctpoenue u GyHKIUH s1Ipa

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
aykapuot. JlabopaTopHas
pabora «3yueHue
CTPOCHUS KIIETOK
Pa3ITUYHBIX OPTaHU3MOBY

AccuMuianusg u
JTUCCUMUIIALINSA — JBE
CTOPOHBI METa0O0NIM3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabora
«M3yuenue
KaTaJTUTUYECKOMN
AKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpPE aMUIIa3bl UK
KaTasas3bl)»

DepMEeHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOTO MeTaboI13Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIIeHHs] IEPOKCHIa
BOJIOPOJIa B PACTUTEIbHBIX
Y )KMBOTHBIX KJIETKaX»

Bbenku-aktuBaTops! 1
OeTKU-UHTHOUTOPHI

https://myschool.edu.ru/

0.5 https://myschool.edu.ru/

https://myschool.edu.ru/

0.5 https://myschool.edu.ru/

https://myschool.edu.ru/
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27

28

29

30

31

32

33

34

35

36

ABTOTpO(DHBINH THIT 0OMEHa
BEILIECTB

dorocunres

XeMOCHHTE3.
JlaGopaTtopHnas pabota
«CpaBHEHHE MTPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE32»

AHa’pOOHbBIC OPTaHU3MBI.
Bunbr OpoxeHusl.
JlaGopaTtopHnas pabota
«CpaBHEHHE TPOIIECCOB
OpOXEHUS U JBIXaHUSD)

AdpOOHBIE OPraHU3MBI.
Drarnbl S3HEPreTHYECKOTO
oOMmeHa

OHeprus MeMOpPaHHOTO
rpaJueHTa IPOTOHOB.
Cunte3 AT®: pabota
npoTOoHHON AT®-cuHTa3bI

Peakuuu MmatpudHoro
CUHTE3a

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK
TpanciAuus u e€ 3ransl
KoaupoBanue
aMUHOKHCIIOT. Poib
pudocom B OMOCHHTE3E

0.5

https://myschool.edu.ru/

https://myschool.edu.ru/
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37

38

39

40

41

42
43

44

45

46

Oenka

Opranuzanus reHoma y
MPOKAPHUOT U SYKAPHUOT
MonekynspHble
MEXaHU3MbI FKCIIPECCUU
TEHOB Y 9YKapHOT

Bupycel — BHEKJICTOUHBIE
(hOpPMBI KU3HH H
O0JIMTaTHBIC MTAPA3HTHI.
[IpakTuyeckas pabora
«Co3nanue Moenu
BUpYyCa»

Bupycusle 3a001eBaHus
4eJI0BEKa, )KUBOTHBIX,
pacTeHun
Hanorexnosoruu B
OHMOJIOTHU U MEIULINHE
JKuzHeHHBIN UK KIETKU
Marpuunsiii cuares JIHK
XPpOMOCOMBI.
JlaGopaTtopHnast pabota
«3y4eHne XxpoMmocoM Ha
TOTOBBIX
MUKpOIpenaparax»
Jlenenve KJI€TKU — MHUTO3
Tuns! knetok. Kapnokunes
Y IIUTOKHUHE3.
JlaGoparopHas paboTa

0.5

0.5

0.5



47

48

49

50

51

52
53
54

55

56

«Habmonenne muros3a B
KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MHKpOIpenapaTax)»
Peryisnus :KM3HEHHOTO
LIMKJIA KJIETOK

OpFaHI/I3M KakK €I11UHO€C
J1(SAN (8] ¥

TkaHu pacTeHUN.
JlaGopaTtopHas pabota
«3yueHue TKaHen
pacTeHui»

TkaHU )KMBOTHBIX U
yesoBeka. JJaboparopHast
pabota «/3yueHue Tkanei
JKUBOTHBIX)

Opraunbl. Cuctemsl
opranos. JlabopatopHas
pabota «/3ydyeHue opraHoB
LIBETKOBOT'O PaCTEHUS»
Ormopa Tena opraHu3MoB
JIBuKeHNEe OpraHu3MoOB
IIntanne opraHu3smMoB
[TuTanue MO3BOHOYHBIX
KUBOTHBIX.
[InmeBapuTenpHas cucreMa
yeJioBeKa

I[BIXaHI/IC OpraHu3MoOB

0.5

0.5

0.5



S7

58

59

60
61

62

63

64

65

66
67

68

69

I[BIX?J,HI/IG ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

TpaHcnopt BewECTB y
OpraHU3MOB

KpoBeHnocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX U
YyelioBeKa

Brinenenue y opranu3smosn
3amuTa y OpraHu3MoB
NmmyHHas cuctema
YeloBeKa

Paznpaxumocts u
pETyIsIys Yy OpraHu3MOB
['ymopanbHast peryasuus u
SH/IOKpUHHAS cUCTEMa
KUBOTHBIX U Y€JIOBEKa
DopMbl pa3MHOKEHHUS
OpPTraHU3MOB

[TonoBoe pa3zmMHOKEHUE
Meiio3

["ametorenes. OGpa3oBaHue
U pa3BUTHE MOJIOBBIX
kJeTok. JlJabopaTopHas
pabota «M3yueHue
CTPOEHUS TIOJIOBBIX KJIETOK
Ha FOTOBBIX
MUKpOIIpenaparax»

WNHauBuayanbHOE pa3BUTHE

0.5



70

71

72

73

74

75

OpTraHru3MOB — OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEi
13 3apO/IBIIIEBBIX JIUCTKOB

Poct u pazButue
*KUBOTHBIX. JlabopaTopHas
paboTta «BplsiBieHHe
MPU3HAKOB CXOACTBA
3apoAbIIEH MO3BOHOYHBIX
YKUBOTHBIX)

Pa3mHoxeHue u pa3BuTue
pactenuii. JlabopaTopHas
pabota «CTpoeHue opranoB
PASMHOXKCHU S BBICIIUX
pacTeHuin»

Hcropus cTaHOBIEHUS U
pa3BUTHUS TEHETUKH KaK
HaYKH

OCHOBHBIE TIOHATHS U
CHUMBOJIBI T€HETUKH.
JlaGoparopHas paboTa
«Ipozoduna kak 00beKT
TeHETHYECKUX
HUCCIIENOBAHUIN

3aKOHOMEPHOCTH
HacJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpEIIBaHHE.
[TpakTrueckas padota
"N3y4yeHue pe3yabTaToB

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80

81

82

83

84

MOHOTMOPUAHOTO
CKpEIIUBaHUS Y
Jpo30¢uiIs"

IHuTomornyeckre OCHOBEI
MOHOT'MOPUAHOTO
CKpELIUBAHUS

Ananuzupyroiiee
ckpemuBanue. Heronnoe
JOMMHHUPOBaHUE

Jurudpumnoe
CKpCIIUBaHHE.
[TpakTuueckas padota
«M3y4yeHue pe3yabTaToB
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JpOo30(UITBI»
L{uTomornyeckre OCHOBBI
JTUTHOPUTHOTO
CKpEITUBaHUS

CHCHHCHHOG HacJICJOBaHUC

IMPU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTU

I'ereTuka nona

I'enorun kak nenocTHast
cucreMa

I'eneT4ecKuii KOHTPOJIb
pa3BUTHS PaCTEHUH,

0.5



85

86

87

88

89

90

JKHUBOTHBIX U YCJIIOBCKA

N3MeHUYHUBOCTH TPU3HAKOB.
Bunsl n3sMenunBocTH

MonudukannonHas
U3MEHYUBOCTD
Bapuaunonsslii psia u
BapuallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEMH
MOIU(PUKAITMOHHOM
W3MEHYUBOCTH.
IToctpoeHnue
BapUAIMOHHOTO psia U
BApUALIMOHHON KPUBOM»

I'eHOTHIIMUECKAs
W3MEHYHBOCTb.
KombOuHaTuBHas
W3MEHYUBOCTH

MyraunoHnHas
WU3MEHUYUBOCTb.
[TpakTrueckas padota
«MyTtanuu y 1po30duiibt
(Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
ONUreHeTuKa u
SIUT€HOMHUKA

0.5

0.5



91

92

93

94

95

96

97

I'eneTnka yemoBeka.
[IpakTrueckas padota
«CocTaBlieHHE U aHAJIN3
POAOCIIOBHOM

MeToasl MEAUITMHCKOM
T€HETUKU

3HayeHne MEeIUIINHCKON
T€HETHUKHU B
MPEAOTBPAIIEHUH U
JIEYEHU U T€HETHYECKUX
3a00JIeBaHUM YEIOBEKa

OCHOBHBIE IOHATHS
cesnekuuu. JlaboparopHas
pabora «3yueHnue copToB
KYJIbTYPHBIX PACTEHUN U
[OpOJ AOMAITHUX
KUBOTHBIX»

MeToibl CENeKIIMOHHON
pabotsl. JlaboparopHas
pabora «M3yuyenue
METOJIOB CEJEKLUU
pacTeHumn»

JlocTrKeHus CeNeKINn
pacTeHUH U KUBOTHBIX.
[TpakTnueckas pabora

«IIpuBuBKa pacTeHHI»

CoxpaHeHnue, U3y4eHue u
HCTIONIb30BAHUE
TEHETHYECKHUX PECYPCOB

0.5

0.5

0.5



98

99

100

101

102

buorexnonorus kak Hayka
Y OTpacib MPOU3BOCTRA.
[IpakTuueckas pabota
«M3y4yeHne 00bEKTOB
OMOTEXHOJIOTHUI
OcHoOBHbIE HaNpaBICHUS
CHHTETHYCCKOM OMOJIOTHH
XpOMOCOMHAs U TeHHAas
WHXXCHEPUS
MenunuHckue
OMOTEXHOJIOTUU
PesepBHBIi ypOK.
[ToBTOpEeHME, 0000IICHUE,
cHCTeMaTu3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

3.5

0.5

13.5









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

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,

[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
Tepemos, IlerpocoBa: buonorus. 10-11 kimaccel. bruosornyeckuii CUCTEMBI U

npoIiecchl. YTI. ypoBeHb. MeToandeckoe mocooue.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://myschool.edu.ru/; https://resh.edu.ru/






