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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1o ydyebHOMy mpeamety "buosorus" (mamee - Ouosiorusi) Ha
YpOBHE CpelHero oodiiero odpazoBaHus pazpaboTraHa Ha ocHoBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHHM (eiepanbHoil paboueld mporpaMMbl BOCIIUTAHHUS.

YueOunbiii mpeamer «buonorus» yrayonénsoro ypoBHs wusydenHus (10-11
KJIACChI) SIBJSICTCS. OJTHUM K3 KOMIIOHEHTOB MPEeIMETHOU 00siacTh «ECTeCTBEHHO-
HayuyHble mpenMers». CormacHo mnonoxkenusM DPI'OC COO mnpoduiabHbIE
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIEYUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHUM, CPEIHUM
o01uM, cpeTHUM TTPOPECCHOHAIBHBIM U BBICIINM 00pa3oBaHuEM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C MpodopueHTanuendn 0O0yYaIolUXCsS W CTUMYJIMPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHHUA, CBS3aHHOTO C OMOJIOTHEH,
MEUIIUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér npencraBieHue o meau
U 3aj7la4ax U3yuyeHus yueOHoro npeamera «buosnorus» Ha yriyOn€HHOM YpOBHE,
ompefensieT o0s3areNbHOe (MHBAPUAHTHOE) NPEIMETHOE COJIEepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYyeT MOCIEA0BATEIbHOCTh W3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwatomuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBAETCS
HAIMpPaBJICHHOCTh HA  MOCIEAYIOIIEe  pPa3BUTHE  OWOJOTWYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCMIUTaHWE OEpeKHOTrO OTHOIICHUS K OKpYXKalollel NpupoaHou cpene. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOKHOCTH Y4YEOHOTrO mMpeamera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TIPEAMETHBIM pe3yJbTaTaM OOydYeHHUS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
OoOydJarommxcsi MO0 OCBOCHHUIO COJIEpkKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYyuebnsiii ipenmer «buosiorus» Ha ypoBHE CpeHEro oOuiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha
pacIpeHue U yriyOJieHHe 3HAaHUW O00YYaroluXcsi O JKMBOW MPUPOJIC, OCHOBAX
MOJICKYJIIPHON W KJIETOYHOW OHMOJOTHH, SMOPHOJIOTUA W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUN, OMOTEXHOJIOTUH, YBOTFOIIMOHHOTO YUCHUS U DKOJIOTHH.

N3yuenue yueOHOro mnpemmera «buonorus» Ha yriIyOJIeHHOM YpPOBHE
OPHMEHTHUPOBAHO Ha TMOATOTOBKY OOYyYaIOMMXCA K TOCIEAYIOMIEMY MOJTYyYSHHIO
Owonornyeckoro  oOpa3oBaHMsl B By3ax W OpPraHW3alUsX  CPEIHETO



npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUH  OO0YyYaroIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3feioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJy4aroT pa3BuTue. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKHUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTEHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEICHUS MTPUKIIAIHOTO U IIOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI ISl MOCIETYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTETparus OHOJIOTHYECKUX 3HAHWMA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YYECHHUH
bu3uKY, XUMHH, Teorpaduu U MaTEMaTHKH.

Crpykrypa mnporpamMmbl 1mo ydeOHomy mnpeamety "buonorusa" oTpaxaet
CHUCTEMHO-YPOBHEBBI ¥ 93BOJIOIUOHHBIN MOAXOABI K HU3YYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJI KUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHM3alliH, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMile,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpasus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OOyyaroumxcs Mo OOTaHMKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce u3ydaroTCsi 3BOIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnblii npeamer  «buonmorus»  mpusBaH  o0ecneYUTb  OCBOEHUE
0oOy4JaronMMHUCsE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UEH, MPUHIMUIIOB U MPABUII,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, IOMYJISIHUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, TPUKIIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[ms
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTHH Hapsay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOTO MaTepuala B COJACPKaHUU MPOTPAMMBbI
1o OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHM CTAaHOBJIEHUS W Pa3BUTHUSA
TOM WM WHOW 00yacTu OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeHBIX
YU€HBIX B pPellIEHUE BaXKHEUITNX OMOJOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.

[enb uzydenus yuebHoro npeamera «buonorus» Ha yriyOJaEéHHOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
UCITIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K OnmpenenéHHo o0IacTu
npo(ecCUOHANBHON JIeATENIbHOCTH, CBSI3aHHOM € OHOJIOTHEW, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS JJIsl TPOIOKEHUST OUOJIOTUUECKOTO 00pa30BaHuUsI.

JoctiwxkeHnue 1enu u3ydeHuss ydeOHoro mpeamera «buosorus» Ha
yriyOlIE€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:

OCBOCHHE 00YYaIOIUMHUCS CUCTEMbI OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3ud M OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTeM (KIIeTKa,



OpraHu3M, MOMyJsIus, BUA, OMOreo1eHos3, onocepa); 0 BhIIAIOUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYaronuxcsi C METOJlaMU T[O3HAHMS >KMUBOW TMPUPOJIBL:
UCCJIEIOBATENILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEXHOJOTMM U CHUHTETUYECKON OHOJIOrMH, MajJeOHTOJIOTHUH,
HKOJIOTUHU);  METOAAaMH  CaMOCTOSITEJIBHOITO  NPOBEJIEHUS  OHOJOTHYECKUX
UCCIIEIOBaHU B JabopaTopul W B TMpHpoae (HAOMIOAEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIAJICHNE OOYyYaIOIIUMUCA YMEHHMSIMH: CaMOCTOATEIBHO  HAXOAWTb,
aHAJIM3UPOBATh M HCIIOJIB30BATh OHOJOTHYECKYI0 HH(POPMAIUIO; TOJIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHM M COLMAJIBHO-)KOHOMUYECKUMU U  OSKOJIOTHUYECKUMHU
npo0bJieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTU I10
OTHOILIEHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3JOPOBBI0  OKPY)KAIOIIMX JIOJIeH; OOOCHOBBIBaTH U COONIOAATH  MEpbI
npo(UIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBWila MOBEJIEHUS B MPUPOAE U
obecrnieueHns: 0€30MacCHOCTU COOCTBEHHOW >KU3HENEATEIbHOCTU B YPE3BBIUANHBIX
CUTyallUsiX IMPUPOAHOIO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTUH;

pa3BUTHE y OOYYAIOMINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B TMPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpoOJIeMaMH, METOJ0JIOTUEH
OMOJOTMYECKOTO UCCJIEI0BAHMS, IPOBEICHHUSI AKCIIEPUMEHTATBHBIX
UCCIICIOBAaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAHUS OMOTOTHYECKUX
0OBEKTOB U MPOLIECCOB;

BOCIIUTAHUE y 00YYaroIMXCsl HEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHHUE 3KOJIOTUUECKOH,
IEeHETUYECKOM TIpaMOTHOCTH, OOILIEH KyJbTypbl TOBEAEHUS B TMPUPOIE;
UHTETpaly €CTECTBEHHO-HAYyYHbIX 3HAaHUMH;

npuobpereHue  OOy4yarOUMMHUCS  KOMIETEHTHOCTHM B  pPalMOHAIBHOM
IPUPOJIOTNIOIB30BaHUH (COOJIOZCHHE MpaBWJl MOBEACHUS B TNPUPOJE, OXpaHbI
BHJIOB, KOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbBS
OKpYXKaromux Jrojed  (coOmromeHuss Mep nporiiakTuku — 3a0oJieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETLHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHWEe  yCIOBUWM  JJii  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIMMUCS
VHIUBUIYaJIbHON oOpazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieayomemMy MnpopecCHOHATLHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIMBHUIyaJIbHBIMU UHTEPECAMH U TOTPEOHOCTSIMHU pErroHa.

OO1ee 4MCI0 4acoB, OTBEACHHBIX HA M3yYyeHUE OMOJIOrMM HA YIriyOJeHHOM
YpOBHE CpeaHero oomiero oopasosanusi, cocrabiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



Ot60op opraHu3arMOHHBIX (HOPM, METOJOB M CPEACTB OOy4deHUs OUOIOTHHU
OCYIIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAEpKaHWsS W HAMpaBICHHOCTH Ha
NPOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUsT B  OpraHW3aIUsIX CpPEIHETO
po(heCcCHOHATFHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenbHBIM yCIIOBUEM IPU 00y4YeHUH OMOJIOTHUHU Ha YTIIIyOJIEHHOM YPOBHE
SIBIIIETCSL TIPOBEJCHUE JIA0OPaTOPHBIX M TPaKTHYECKUX pabor. Taxxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIIEIOBATEILCKUX padoT,
TEMaTHKa KOTOPBIX OMPEIACISETCS ydYUTEJIeM Ha OCHOBE HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.
COJEP)XAHUE OBYUEHUASA

10 KJIACC

Conepxanue mporpamMMmbl, BBIJEIECHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHoi urorooit arrectanuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHnHass OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS
Owosiormu.  buojgornueckue HaykKM W H3y4aeMble UMM IIPOOJIEMBI.
dOyHIaMEHTAJIbHBIC, TPUKIAAHBICE M IIOMCKOBBIE HAyYHBIC HWCCJICIOBAaHUS B
OHOJIOTHH.

3HavyeHue OMOJOTHH B (DOPMUPOBAHUHM COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
kaptuabel mupa. [Ipodeccuu, cBsizanHbie ¢ Ouojorueil. 3HaueHUE OWOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JemoHcTpauun

[MoptpeTtsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBuH,
VY. T'apgeit, I'. Mennens, B. U. Bepuaackuii, W. I1. [TaBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuier u cxembl: «CBsI3b OMOJOTUM C JAPYrMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

JKuBble cucTteMbl Kak mpeaMeT u3ydeHus Owosorumu. CBOMCTBA IKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U ILEJIOCTHOCTb,
CJIOXKHOCTh W YHOPSJIOYEHHOCTh CTPYKTYPbl, OTKPBITOCTh, CaMOOpPraHU3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMu JKUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKAHEBBIH, OpPraHU3MEHHbBIN, MOMYJISIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreonenoTuyeckuit), OuocdepHniit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroniue *uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3AIUU.

N3yuenune xuBBIX cucTteM. MeToasl Omosiornueckoir Hayku. HaGmronenue,
W3MEPEHHE, IKCIIEPUMEHT, CUCTEMATH3alNs, MeTaaHaln3. [loHdaTHEe 0 3aBUCUMOM 1
He3aBUCUMOMN TriepeMeHHOU. IlnaHupoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBast runotesa. [lorsTie BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OIleHKa JOCTOBEPHOCTH MMOJYYEHHBIX




pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJabTaTOB »JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCTpanuu

Tabmuubl U cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreoinenos», «buochepa», «Metobl
V3yYEHUS )KUBOU MPUPOJIBD».

ObopynoBanue: 1a00paTOpPHOE o0opynoBaHue TUTST MIPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonb3oBaHue pasIMUHBIX METONOB  IIpU
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — crpykTypHO-QyHKIMOHANBHAS e€IuWHULA >kuBoro. Hcropus
oTKpbITUs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBbIE TOJIOKEHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

Meronbpl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJOTHMH:  MHUKPOCKOIIUS,
xpomartorpadus, ekTpodope3, METOJ MEYEHBIX aToOMOB, au(depeHInanbLHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue  qhurcuposanHvix
K1emoK. DNEKTPOHHass MUKpockonud. Kougoranvrnas muxkpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHCcTpauun

[Toprpetsl: P. I'yk, A.JleBenryk, T. IlIBann, M. Ilneiinen, P. Bupxos, K.
M. bap.

Tabauubl 1 cxembl: «CBETOBOKM MUKPOCKOID», «DJIEKTPOHHBI MUKPOCKOI,
«Hcropus pazBUTHA METOAOB MUKPOCKOIIUID.

OO6opyioBaHue: CBETOBOW MHUKPOCKOTM, MHUKPOMPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTHueckas padora «/3ydeHre METOAOB KJIETOYHOM OMOJIOrHH
(xpomartorpadusi, saektpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XHWMHUYECKHM COCTaB KIETKA. Makpo-, MUKpPO- M YJIbTPAMHKPOIJIEMEHTHI.
Bozma m €€ ponmp Kak pacTBOPHUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OUOJOTHYECKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKH. buonornudeckue mnoauMepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enKkoB. CTPYKTypbl OelKOoBOM MosieKyibl. [lepBuuHnas
CTpyKTypa Oenka, TMeNnTHIHas CBS3b. BTopuuHas, TpeTWdHas, YETBEPTHUUHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornueckue pyHKmuu 6€IK0B. [lpuonsi.

YrneBobl. Monocaxapusl, JMCaxapubl, OJINTOCaXapuabl u
noymcaxapuapl. OOmwmii miaH CcTpoeHus W (QUBHKO-XMMHYECKHE CBOMCTBA
yraeBooB. buonornueckue GyHKIIMN yTIEBOIOB.




Jlumunel.  T'mapodunbHo-ruapodoOHbie  cBoiicTBa.  Knaccudukanus
munuaoB. Tpurnuuepuabl, QocPoaunuibsl, BOCKH, CTEpOouIbl. buonormyeckue
dbyukiuu unugoB. OOmKMeE CBOMCTBA OHMOJIOTHYECKHMX MEMOpaH — TEKy4yecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHHUIO, TOJTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuino Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue Monekynbl AT®. Makpospruueckue cBs3u B Mojekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (YHKIIUU B
KIIeTKE. /[pyeue HYKIeo3uompugocghamol (HT®). CexBeHUpOBaHUE
JAHK. Memoouwl cenomuru, mpanckpunmomuku, nponmeomMuKu.

CtpykTypHast OHONOTHS: OMOXUMUYECKHE U OMOPU3NUECKHUE HCCIICTOBAHUS
cocTaBa M  MPOCTPAHCTBEHHOW  CTPYKTYphl — Ouomoliekyi. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ousaiin u
OpeanuyecKull Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

IMoptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[uarpammel: «PacnipefieneHne XUMHYECKUX JJIEMEHTOB B  HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B JKUBOU MPUPOEY.

Tabmumel 1 cxemsl: «llepuonnueckas Tabiviia XUMUYECKUX DJIEMEHTOBY,
«Ctpoenune MOJIeKysbl BOJIb», «BemectBa B cocraBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHne MOJeKyn JHnuaAoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

OO6opynoBanue: XUuMUYECKas Mocyaa U 000pyI0BaHHE.

JladoparopHnasi padora «OOHapykeHHEe OEJTKOB C MOMOIIbIO KaU€CTBEHHBIX
peaKIuii».

JlaGopaTopHas padora «MccnenoBanue HYKJICMHOBBIX KHUCJIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIUM KJICTKH

Tumbel KIETOK: »3yKapuoTHUecKas M Mpokapuothueckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTuueckor kieTku. KiertouHnass crteHka OakTtepuil u

apxem. OcobenHoctu CTpO€HHUsI  TeTepoTpoHO W aBTOTPOPHOU
MPOKAPUOTUYECKUX KIETOK. MeCTO U poJIb IPOKapHOT B OMOLIEHO3aX.
Crpoenue U (yHKIMOHUPOBAHUE AYKapUOTHYECKOU KJIETKH.

[Inazmatuueckass wmemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBIN
(muddys3us, obneruénnas auddysus), aKTUBHBIN (MIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcmopT). [lomymponunaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, daronuTto3. DK301uTo3. Kierounas
crenka. CTpykTypa U QyHKIIMH KIETOYHOW CTEHKU PACTEHHA, TPHOOB.



Huromnaszma. [{utozomnk. [lutockener. [ABmxkenue uutomiazMmel. OpraHouabl
KkieTkd. OJHOMEMOpaHHBbIE OpPraHOWILI KJIETKH: JHJIOIIa3MaTHYeCKas CeTh
(BIIC), ammapat ['onabmku, JTU30COMBI, UX CTpoeHHE M (PyHKUIMH. B3auMocBszb

OJIHOMEMOPAHHBIX OpraHOMJIOB KJICTKH. Crtpoenue IPaHyJISIPHOTO
petukynyma. Mexanusm Hanpasnenus 6enkos 6 JIIIC. CUHTE3 pPACTBOPUMBIX
oenkoB.  CuHTE3  KJIETOYHBIX  MeMOpaH. [maakuit  (arpaHyJsipHbIN)
sHAOMIAa3MaThuueckuii ~ petukynyM.  CekperopHas  (yHKIMsS  ammapara

[ombmxu. Moouguxayus benxos 6 annapame I onvoxcu. Copmuposka Oenxkos &
annapame [ 0160xcu. TpaHCIOPT BEWIECTB B KJETKe. Bakyoinm pacTUTEIbHBIX
kieTok. Knerounsiit cok. Typrop.

[lomyaBTOHOMHBIE OpraHOM/IbI KJICTKH: MUTOXOHAPHH,
mactuael. [lpoucxoocoenue  mumoxonopuu — u  naacmuod.  Cumbuocenes
(K.C. Mepeoickosckuti, JI. Mapeynuc). Ctpoerne W (QYHKIHH MUTOXOHAPUNA H
wiactuf. llepBuuHble, BTOpUYHBIE U CIOXKHBIE IJIACTH]IBI (POTOCUHTE3UPYIOIINX
3YKapHoT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIIMX PACTEHU.

HememOpannbie opranou sl kinetku CTpoeHue U (PyHKIUH HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsl. Ilpomescymounsie Qunamenmeoi.
MukpodunameHTsl. AKmuHogvle MUKpouiIameHmul. WYISIIGEEINE
KIICTKU. AKMUHOBble ~ KOMNOHEHMbl  HeMblUEeUHbIX  Klemok. MUKpOTpyOOUKH.
Knerounslii  nentp. CrpoeHne W ABUKEHUE JKTYTHKOB M PECHUYEK.
MukpoTtpyOboukn  muTomiasmel.  LlenTpuons. berku,  accoyuuposannvie ¢
Muxkpoghunramenmamu u Mukpompyboukamu. Momophvie benxu.

Anpo. Obonouka sapa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynkunu. SAnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpOMOCOM B HHTepdazHOM siape. Jyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL JuHamuxa s0epHoU 000104KU 6 Mmumose. HoepHhulil
Mpaucnopm.

Kiterounsle BkitoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuun

IToptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabaumpl 1 cxeMbl: «CTpoeHHE 3YKapHUOTHYECKOW KiIeTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KIeTknw», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

OO0opyoBaHKE: CBETOBOM MHUKPOCKON, MUKPOMNPENApPaThl PACTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlaGopaTtopnasi pabora «l3ydyeHue CTPOEHMS  KIETOK  Pa3jIMYHBIX
OpraHU3MOB).

IpakTnyeckas padora «l3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».

Jladoparopnasi padora «lccienoBanue miazMonu3a M Jemia3Moin3a B
PACTUTENBHBIX KIETKAX.

IpakTnueckass  padora «/3yueHne  [OBWKEHUA  LUTOILUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NMPeBPallleHUE SJHEPTUH B KJIETKe




AccuMUIATIAST U JUCCUMUWJISIIIUS — JIBE€ CTOPOHBI MeTabonm3ma. Turmsl
oOMeHa BeHIeCTB: AaBTOTPO(HBIM M TeTepoTpodHbIA. YyacTue KHUCIOpOoJa B
OOMEHHBIX Tpoleccax. JHEpPreTuYeckoe OoOecrneueHue KIETKU: MpeBpalleHue
AT® B o6MeHHBIX mporieccax. DepMEHTATUBHBIA XapaKTep peakIuidi KICTOUYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aToOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peaKkIuii OT pa3IMIHBIX (DAKTOPOB.

IlepBuunbIii CUHTE3 OPraHNuYeCKUux BEILICCTB B KJIETKE.
doTocuHTe3. AHOKCUCEHHbIU u OKCU2EHHBIU gdomocunmes y
oaxmepuu. Ceemocobuparowjue nueMeHmovl U NUSMEeHMbl PeaKkyuoHHO20 YeHmpa.
Ponp xmoporutactoB B mpouecce ¢orocuHte3a. CBeToBas U TEMHOBas
dasel. @omoovixanue, C;, Cy. u CAM-munst  pomocunmesa. IIpogyKTUBHOCTH
doTtocunTe3a. BrausHue pasznuuHbIX (PAKTOPOB Ha CKOPOCTh (HOTOCHHTE3A.
3Hadenue PoTocuHTE3A.

XEMOCHHTE3. Paznoob6pasue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHbBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHusmbl. Buabl Oposkenus. [IpoaykTsl OpokeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHBIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonorudeckoe okucieHne, WK KJIETOYHOE JibixaHue. Poab MUTOXOHApHIL B
npolieccax onongornyeckoro okucnenus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Inepeus memopanno2o epaduenma  npomoros. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwei. [IpeumyiectBa a’poOHOTO MyTH
oOMeHa BeIlecTB nepes] aHadpOoOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuun

[Moptpetst: JIxk. [Ipuctnu, K.  A. Tumwupsze, C. H. Bunorpaackuii,
B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmauibl u cxembl: «POTOCUHTE3», « JHEPrEeTHUECKUN 00MeH», «brocuHTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3.

OO0opyoBaHKe: CBETOBOM MHKPOCKOI, 000PY/IOBaHUE ISl MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnasi  padora «/3ydyeHne = KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajlasbl)».

JlaGopaTopnast pa6ora «/3yuenne (QepMEHTaTUBHOTO paCIICIUICHUS
MEePOKCHJIa BOJIOPOJIa B PACTUTENIHHBIX U dKUBOTHBIX KIIETKaX).

Jladoparopnasi  pa6ora «CpaBHeHHE  TpoleccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JladoparopHasi padora «CpaBHEHHE MPOIECCOB OPOXKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGopManus U peajiu3anus eé B KiIeTKe

Peakunn maTpudHoro cuHrtesa. [[pyHIUMIT KOMIUUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeacTBeHHOW mHGoOpManun. [ eHeTnuecKui




KOJ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHte3 PHK. IlpuHnmmnsr

TPAHCKPUIIIUH: KOMIUIEMEHTapPHOCTb, AHTHUITAPAIIICITBHOCTD,
acuMMeTpuIHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckoil Kiemke.
Hexkooupyrowue PHK.

Tpancasuus u e€ sransl. Yuactue TpancnoptHbix PHK B GnocunTese Oenka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oemnka.

Cospemennvie npeocmasnenuss o cmpoenuu 2eros. Oprauuzanus reHoMa y
MPOKAPUOT U IYKAPUOT. Perynsiuus aKTMBHOCTH T'€HOB y NPOKapuoT. ['mmoresa
ornepoHa (. Kako0, XK. Mano). Moaekyaprvie mexaHuzmvl 3KCApeccull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsaius 0OMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycer — HekiteTouHbie POpPMBI )KU3HU U 00JUTaTHBIC TTapa3uThl. CTpoeHHe
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. /KusHeHnuviti Yyuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycubie 3a0oneBanus yeiaoBeka, s)KUBOTHBIX, pactenuid. CITU]J[, COVID-
19, conmanbHbie ¥ MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u ananuz oonvuiux maccusos («bigdatar)
CMpPYKMYpHuIX Ouonocudeckux oanuvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwvl 00cmasKu 1eKapcms.

JemoHcTpauun

[Toprpersl: H. K. Konsuos, /. Y. IBanoBckuid.

Tabaunel u cxembl: «buocunTtes Oenkay, «l'eneTnueckuid Koma», «BUpychi»,
«bakrepuodarm».

IpakTuyeckas padora «Co3aHue MOEIN BUPyCay.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Knerounslii nmki, ero mepuonsl u peryisinus. MaTepdaza u mMuTo3.
OcobOeHHOCTH TIpolleccoB, MpoTekarmux B uHTepdasze. [loaroroBka kieTku K
nenenuto.  [Ipecunrernyeckuil  (MOCTMUTOTHYECKUM), CHUHTETHYECKUUH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKHUI ) epUuo bl HTEpGa3bl.

Marpuunbii cunre3 JJHK — pemmkanus. [punouner perumkanuu JTHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl n
TeromMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouAaHblii - HabOpbl  XpoMocoMm. ['omosiornunble  XpomMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne kinetkn — MuTO3. CTaauu MUTO3a W MPOUCXOISIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHe3 u nmuToknHe3. buosiormdueckoe 3HaueHue
MHTO3a.

Perynsinus mutoTMyeckoro nukia kietku. [Iporpammupyemas KieTo4yHas
ru0esb — anomnTo3.

Knerounoe smpo, xpoMocombl, (DyHKIIMOHANbHAS TE€HOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu kiemox. «lLlugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUsl KIemKuU.




JemoHCcTpanumn

Tabauubl 1 cxembl: «KU3HEHHBI TUKI KIETKW», «Muto3», «CrpoeHue
xpomocomy, «Permkanus JJHK».

OO0opy/ioBaHKe: CBETOBOM MHUKPOCKON, MHUKpompenaparsl: «Mwuto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTopHas padora «3yuenue XPOMOCOM Ha TOTOBBIX
MHUKPOIIPETapaTaX)».

JlaGopaTopnasi pabGora «HaOmogenne wMuTO3a B KIETKaX KOHUYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPTraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHMAJIbHBIE, MHOTOKJIETOYHBIE OPTAaHU3MBI.

OCOOEHHOCTH ~ CTPOEHHUS U KU3BHEIEATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJICTOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.

B3anmocBsA3p yacTeli MHOTOKIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl U
cucTeMsl opraoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3zoBareNbHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHWdyeckas. OCOOEHHOCTH CTpPOECHUS,
GyHKUMNA U PacoNIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHu )KUBOTHBIX U 4eJOBEKAa. THUIbI )KMBOTHBIX TKaHEW: MUTENHATbHAs,
COCIMHUTEbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUsA, (YHKIUH U
pPacoJIOKEHUs] TKAaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble M TIeHEpaTHWBHBIE OpraHbl pacteHud. OpraHel u
CHUCTEMbI OPTaHOB JKMBOTHBIX U yesoBeka. DyHKIIUM OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranm3amoB. Kapkac pacteHuil. CkeneTbl OJHOKIETOUYHBIX M
MHOTOKJIETOUYHBIX JKMUBOTHBIX. HapykHblli M BHyTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBr>keHre  OpraHu3MoOB. JIBJKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONU3MBI M HACTHH. JIBUIKEHHE MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIneuHas cucrema. Pediiekc. CkeneTHbie MBIIIIBI U UX paboTa.

[luranue opranu3zmoB. IlorjomeHue BOAbI, YIJIEKHCIOrO Ta3a U
MUHEPAJIbHBIX BEIIECTB pacTeHUsMH. [IuTanue >XkMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKJIETOUHOE THIeBapeHue. [luTaHue MO3BOHOYHBIX KXUBOTHBIX. OTHEibI
NUIIEBAPUTENBbHOrO TpakTa. [luiieBapurensHbie kene3bl. [lumeBapuTenbHas
CUCTEMA YEJIOBEKA.

JIpixanue opranusMoB. /JlpiIxanue pacTteHuin. JlpIXaHHWE IKHUBOTHBIX.
Huddy3us razoB uepe3 moBepxHoOcTh KieTkd. KoxkHoe apixanue. [[pixarenbHas
noBepxHOCTh. JKabGepHoe u n€royHoe [pixanue. J[pIxaHuWe TMMO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOXHEHHE CTPOEHHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHasi cUCTEMa 4ejioBeKa. MexXaHu3m
BEHTWISINUK JIETKUX Yy MNOTUI WU MICKONUTAIOMMX. Peryndmus IbIXaHusl.
Jlp1xatenpHbIe 00BEMBI.




TpancnopT BewmIECTB y OPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcriopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa [O3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparieHusi. DBOJIOIHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beigenenue y opramusmoB. Beimenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKpaTuTeNlbHble Bakyonu. Opranbl BblaelieHus. DunbTpanus,
CEKpelus U 00paTHOE BCACHIBAaHWE KaK MEXaHU3Mbl PaOOThI OPTAHOB BBIJCICHHUSI.
CBs13b TIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y
MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTtpoeHune u (PyHKITMOHHPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y UEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M WUCTHI MNPOCTEHINUX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKIJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M WX NPOU3BOJHBIE.
3amura opranusma oT OoinesHeil. IMmyHHasi cuctema denoBeka. KieTouHblii u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbIH U NpuoOpeTéHHbIN crenuduueckuit
UMMyHUTET. Teopusi KiIOHaJIbHO-celekTuBHOrO wuMmmynurera (I1. Opmux, .
M. bepuer, C. Toneraa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib
BPOXKAEHHOTO KIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUH.

Paznpaxxumocte u  perymdmusa |y OpraHu3MmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryiasiuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cuctema u pedekTopHas peryisiuus y KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta TMO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbIe U yCITIOBHBIE pe(IICKCHI.

['ymopanbpHast perynsuus U SHIOKPUHHAs CUCTEMA XUBOTHBIX U YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JdemoHcTpanuun

Ioptpert: W. I1. I1aBnos.

Tabauubl U cxembl: «KOAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpOEeHUE
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KMUBOTHBIX», «CKEJIET 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas cCUCTEMaY, «Koxay, «MpI1euHast CHUCTEMAY,
«BplgenurenbHas cUcTeMay, «DHIAOKpUHHAsA cucTeMa», «CTpOEHHME MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomnonoctusie»y, «CxeMa  NUTaHUS  PACTECHUN,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe HO0KIEeBOro uepsi», «HepBHas



cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrema
npecMmbikaromuxcs»,  «HepHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONIUTaoIuX», «HepBHas cucreMa yenoBekay, «Pedexcy.

OO0opy0oBaHKE: CBETOBOM MHUKPOCKOI, MUKPOMpENnaparbl OJHOKIETOYHBIX
OpPraHM3MOB, MHKpPOIpenapaTsl TKaHEW, pPaKOBUHBI MOJIIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOKHX, KUBBIE HK3EMIUIIPbl KOMHATHBIX PAacTEHUM, repbdapuu
pacTeHMii pa3HbIX OTAEJIOB, BJIAXHbBIE INpernaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00O0pyIOBaHUE JJISl IEMOHCTPALMK TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacileruieHus Kpaxmana U 0eJIKoB Moj AeicTBUeM (hepMeHTOB, 000pyA0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yuyeHne TKaHEH pacTECHUN.

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIX .

JlaGopaTopHasi padora «/3ydeHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHOkeHHE M pAa3BUTHE OPraHM3MOB

@dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIIOPYJISIUS,
(dparmMeHTanus, KJIOHHPOBAHUE.

[TomoBoe pa3smHoxkenue. llonoBeie kieTkn, unu rametsl. Meio3. Craguu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICI
M€i03a M TIOJOBOro Ipouecca. Meilo3 W ero Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[Ipen3aponpiimieBoe paszButue. [‘amerorene3 y KUBOTHBIX. IlomoBbie
xkene3bl. OO0pa3oBaHUE W pa3BUTHE TMOJIOBBIX KIETOK. CriepMaToreHe3 U OOTeHE3.
CtpoeHue MojoBbIX KIETOK.

OmomoTBOpeHUEe HW  ASMOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. (CrocoOb
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHuU3MOB (OHTOTEeHE3). OMOpHOJIOTHS —
HayKa O PAa3BUTHUU OPTraHU3MOB. Mopgoeenes — o00Ha u3 2enasuvix npooiem
amopuonoeuu. Kouyenyus mopgocenos u moodeau mopghoeenesa. Cranaun
AMOpHOreHe3a KUBOTHBIX (Ha mnpumepe Jsarymku). [poGnenuwe. Tumbl
npoOneHust. /lemepmunuposannoe u HeodepmMuHuposarnHoe opoobnenue. bracmyna,
munst  Onacmyn. OCOOEHHOCTH APOOJIEHUS MIICKOTMUTAIOMINX. 3apO/bIIIEBbIC
JUCTKU (TacTpyJisiiius). 3aKjajka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JINCTKOB.
B3aumHoe BiusHME dYacTeld pa3BUBAIOIIETOCS 3apojblia (dMOpUOHATBHAS
WHIYKIMS). 3aKiIajika IIaHa CTPOCHUS )KMBOTHOTO KaK pe3yJbTaT UepapXUIECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBoTHBIX. [locTamOpuonanbubiii mepuos. Ilpsmoe wu
HempsiMoe pa3BuTue. PaszButme ¢ wmetamopdo3oMm y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI



PETYISAIMU POCTA JKUBOTHBIX U YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasmHoxeHune u pasputue pacteHuid. ['ametodut u cnopodut. Meio3 B
KU3HEHHOM 1MKjie pactenuit. OOpas3oBaHue cmop B IIpoliecce Meio3sa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIJI0JIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHMU.

MexaHu3MBbl PETYJIAIUA OHTOTCHE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHCcTpauumn

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

Tabmumbl u cxeMbl: «BeretatuBHOE pa3sMHOXKEHUE», «THIBI Oecmoaoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIaMUAOMOHAAb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOe pa3Buthe», «Pa3Buthe Malckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymkn», «JIBoiHOE OIIONOTBOPEHHE Y LIBETKOBBIX pPACTECHUN»,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JBYAOJIbHBIX pAaCTCHUIN», «KU3HEHHBIN LMK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopoTHUKA», «JKU3HEHHBIN UK COCHBDY.

OO0opyoBaHKe: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparsl SHIEKIETOK H
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKI.

JlaGopaTopHas paGora «/I3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax.

IlpakTuyeckasi padora «BbIsIBICHHE TNPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGopaTopnasi padora «CTpoeHHE OpPraHoOB PpPa3MHOXKEHHSI BBICIIMX
pPaCTEHUI».

Tema 11. I'eHeTHuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYMBOCTHU
OpPraHu3MoB

Ucropust craHOBIEHUST ¥ Pa3BUTUS TEHETUKH Kak Hayku. PaboTs
I'. Menpnens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B PA3BUTHUH
reHetuku. Padoter H. K. KonwiioBa, H. U. BaBunosa, A. H. benosepckoro, I'.
. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE  TECHETUYECKHE TIOHATUS M  CHUMBOJIBI.  ['OMOJOTMYHBIE
XpPOMOCOMBI, aJUICJIbHBIC TE€HBI, aJbTCPHATUBHBIC NPU3HAKH, JIOMUHAHTHBIA U
pEeLIECCUBHBINM MpHU3HAK, TOMO3WUI0Ta, TETEPO3UrOoTa, YUCTas JIMHUS, TUOPHUIBI,
reHoTun, ¢eHotun. OCHOBHbIE METOJAbl T'EHETUKHU: THOPHUIOJOTUUECKUN,
LIUTOJIOTUYECKUN, MOJICKYJISIPHO-T€HETUYECKU .

JdemoHcTpanuu

[loptpetsl: I'. Mennens, I'. ne ®pu3, T.Mopran, H. K. Konsuos, H.
N. BaBunoB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumyenko, H.
B. TumodeeB-PecoBckutii.

Tabauibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEITUBAHUS.




JlaGopaTopnast  pabora «/lpo3odpuna Kak  O0OBEKT  T'€HETUYECKUX

HUCCIIEI0OBaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. I[lepBeiii 3akoH MeHuenss — 3aKoH

eMHO00pa3usi rudpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3ak0OH MeHJenss — 3aKOH paclieIuieHusl Nnpu3HakoB. lluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4MCTOTH raMer.

AHanmsupyomee CKpEILIUBAHUE. [IpomexyTouHbIN Xapakrep
HacienoBaHus. Paciernyienne npu3HaKkoB MPU HEMOJIHOM JOMHUHHPOBAaHUH.

HuruOpuaHoe ckpenuBanue. Tperuid 3akoH MeHaenss —  3aKOH
HE3aBHUCUMOTO  HACIEIOBaHMS  IpPU3HAKOB.  LluTosmormueckne  OCHOBBI

JUTUOPUIHOTO CKpPEIMBAHUS.

CuemienHoe HacnenoBaHue npu3HakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIA MEXAHU3M OMNPEIEICHUS T10J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTeporamMeTHbId I10J1. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'emotun kaxk wenocrHas cucrema. IlmeWorponuss — MHOXKECTBEHHOE
JeWcTBHE TeHa. MHOXKECTBEHHBIM ajuleNu3M. B3auMOJelCcTBHE HeaIeNIbHbIX
reHoB. KommuiementapHocTs. Onucras. [lonmumepus.

['eHeTMYECKUIT KOHTPOJIb Pa3BUTHSA PACTEHUM, XMBOTHBIX M YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmyeckue acnekTbl KOHTPOJIS H
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAUU B TOKOJICHHSIX KIETOK U OPTaHU3MOB.

JdemoHcTpanuun

Iloptpetsl: I'. Menaens, T. Mopras.

Tabmauubl u cxembl: «IlepBbrit 1 BTopoi 3akoHbl Mennens», « Tpetuii 3akoH
MeHnnens», «AHamu3upymooniee ckpemuBanue», «HemoiHoe TOMUHHpPOBAaHHEY,
«CrernsieHHOe HacJeloBaHWe TMPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJiay,
«Kapuotunn  dgenmomeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXEeCTBEHHBIN aJljIennu3M», « B3auMoaencTBue reHoBy.

O6opynoBaHue: MOJeAb ISl JIEMOHCTPALIMM  3aKOHOB  €IMHOO0Opa3us
ruOpU0B TEPBOrO TOKOJIEHHUS M pACILEIJICHUS MPU3HAKOB, MOJAENIb U
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACIJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IpakTnueckass  padora «l/3yuenne  pe3yiabTaToB  MOHOTHOPUAHOIO
CKpENIMBaHUSA Y IPO30(DUITBD».

IpakTuyeckas padora «13yuenue pe3yJIbTATOB JTUTHOPUTHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH




B3aumopeiictBue TeHoTMNa W cpenbl mnpu  (popmMupoBaHUHM (PEHOTHIIA.
N3mMeHunBOCTh MpU3HAKOB. KaueCTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKU. Buasl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS Y HACJIEACTBEHHAS.

MoaudukanonHas U3MEHYUBOCTh. Ponb  cpeapl B (hopmMupoBaHUM
MOAU(PUKAIIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarnroHHbIN
psan u BapuanmoHHas kpuBas (B.Horanncen). CpoiicTBa MoauduKalmoOHHON
U3MEHYUBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsoiicTBa T€HOTUIIUYECKOM
W3MEHYUBOCTH. BUIbI TE€HOTHIIMYECKOM HM3MEHYMBOCTH: KOMOWHATHBHAS,
MYyTalMOHHAs.

KoMmOvHaTtiBHAsT M3MEHUMBOCTh. MeW03 W TOJOBOW MPOIECC — OCHOBA
KOMOWHATUBHON U3MEHUYMBOCTH. POTh KOMOMHATHBHON M3MEHYUBOCTH B CO3JJaHUH
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTtanuoHHas W3MEHYMBOCTb. BHIbl MyTaluMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHble U
nUToIIa3MaTuyeckre Myranuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsI MyTauuid. MyTareHel W WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKHX PSI0B B
HacnencTBeHHo u3MeHunBocTH (H.W. BaBunoB). BHesiaepHass M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, pPOJb INUCEHEMUYECKUX (Qakmopos 8
HACe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JemoHCcTpauun

Ioptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel 1 cxeMmbl: «Buapl  u3meHuuBoctn», «MoaudukanmonHas
W3MEHUHMBOCTEY, «KomMmOuHaTnBHAS U3MCHUYHUBOCTDY, «Meio3»,
«OnnonoTBopeHuey, «I 'eHeTrndeckre 3a00IeBaHUs YeI0BeKay, « Buasl MyTarmii.

OO6opynoBaHue: )KUBbIe U TrepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTCHUIA,
pucyHku (potorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «MccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTuueckas padora «Mytauun y  Apo3oduiel  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuotun yenoBeka. MexayHapoaHas nporpaMmma HCCIEAOBAHUS T'€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMsI TEHETUKM  YEJOBEKa: T'€HEAIOTHYECKHUM,
OJIN3HEIIOBBIH, IUTOr€HETUYCCKUM, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemeHHOE ONPEEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHNS YelIOBEKa. | €HHBIC M XPOMOCOMHBIC
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW TMPEIPacoyioKEHHOCTHIO.
3HaueHUEe MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU T€HETUYECKHUX
3a0oeBaHUl 4YenmoBeka. MeauKo-TeHeTuuecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC




KJIEeTKH. [TOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKUE ACIEKThl UCCIIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKarouiel cpespl. ['eHeTnueckas
MPEAPACTIOJIOKEHHOCTD YEI0BEKA K MAaTOJIOTHSM.

JdeMoHCTpanuu

Tabauubl u cxembl: «Kapuotun uvenoBeka», «MeToabl U3yd4eHUs] TEHETUKU
yelioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOMNY.

Tema 15. Cennexunsi OpraHusMoB

JlomecTuKanus W CeNeKUHs. 3apOKICHUE CENEKUUH W JTOMECTUKALHH.
Yuyenne H. U. BaBumoBa o lleHTpax TPOUCXOXKIECHUS © MHOT000pa3us
KYJBTYPHBIX pacTeHu. Poip cemekumy B CO3aHMM COPTOB PACTEHUU W TOPOL
#*uBoTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaclleACTBEHHOM wu3MmeHunBocti H. U. BaBuioBa, ero 3HaueHue Ui
CEJICKIIMOHHOM padOTHI.

Meroabl cenekImoHHOW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM H
VIH/IUBU1yQJIbHBIM. Otanbl  KOMOWHAIIMOHHOM  CEJIEKIIUU. HcneiTanue
IpOU3BOAUTENIEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIY C TIOMOIIbIO OLEHKHU
dbeHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ oMoIbio aHanu3a JIHK.

HcKkyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYypPHBIX
dopm opranusmMoB. Vcrnosb30BaHME T€HOMHOI'O PENAKTUPOBAHMS M METOJOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tonyuenue MOJIUTUIONTIOB. Bnyrpusunosas ruopUAN3aLINS.
brnu3kopoACTBEHHOE — CKpeluMBaHue, Wid  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanéuHas ruOpunusauus. lIpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DPEBONIOYUAN.

CoxpaHeHue U W3yYEeHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUN U
UX JUKUX PpOAMYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yuenue,  coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYuecmeyomux U co30anusi Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBDEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUI,
nepeodosuvlx uoetl U nepcneKmueHbX MexHoI02UlL.

JdemoHncTpanuu

Ioptpets: H.  W. BaBunos, M. B.Mwuuypun, I'. . Kapneuenko, II.
I1. JIykpsinenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabmuubr  u  cxemsbl: «lleHTpBl  MPOUCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX PAacCTeHUI», «3aKOH TOMOJIOTMYECKHX PSI0B B HACJEeICTBEHHOU
U3MEeHUYMBOCTH», «Mertonpl  cenekiuny, «OtmanéHHas  THOpUAM3ALINASY,
«MyTtarenes».




JlabopaTropHnasi padora «/3yueHne cOpToB KyJBTYPHBIX PACTCHUI U IIOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHre METONOB CENIEKIIUHA PACTEHUI.

IpakTHueckasi padora «lIpuBnBka pacreHu».

Ikckypeusi «OCHOBHbBIE METOABl MU JIOCTHXKEHHS CEJNEKUUU PAcTeHUH |
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM YyYacTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, WCIONB3yeMbIe B OHOTEXHOJOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHuEe, TMOJIYYEHUE KHUCJIOMOJIOYHBIX  IPOJYKTOB,
BUHOJIEHE. Mukpoouonoruueckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTUYECKUX
tTexHoJsioruid. [Ipon3BoACTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3ganue TEXHOJOTUH U UHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHNECs B IPUPOJIe OMOCUHTETHUECKHUE MYTH.

Knerounas nnxxkenepusi. MeTosbl KyJbTypbl KIETOK U TKaHEH PACTEHUU U
#UBOTHBIX. Kpuobanku. Comatuueckas rTHOpUAM3aLUA UM COMATUYECKUU
sMOpuorene3. lcrnonb3oBaHue ramiougoB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE  OIUIOJIOTBOpEHUE. PeKOHCTpyKIus
ANIEKIETOK W KIOHMPOBAaHUE IKUBOTHBIX. MeETOJ TpaHCIUIAaHTALMU  SIAEP
KIIETOK. Texnonocuu 0300p06ieHuUs, KYIbMUBUPOBAHUS U MUKDPOKIOHALILHO2O
DA3MHOIICEHUSL CENIbCKOXOZAUCMBEHHBIX KYIbMYD.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CUHTE3 IeHa U
koHcTpyupoBanue pekomOouHanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHusT W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  MHKECHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE TTPOOJIEMbI T€HHON MH)XKEHEPHUHU.

MenunuHckre onotexHojorun. [loctreHomuas nudposas meauiuna. [11[P-
JTMarHocTuka. MeTaOoJIOMHBIM aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YEJIOBEKA ISl OLIEHKH COCTOSIHUSI €ro 310pOBbs. VICIOnb30BaHME CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-OumoumkeHepus i pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUs KOMIUIEKCHBIX
TKaHEl cOoYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonaunHra
JUJISL pELICHUS 3a7]a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 oOecrieueHuss KOMOMHUPOBAHHOM
3anThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmauibl u cxembl: «Vcmonbp30BaHNE MUKPOOPTAHU3MOB B IMPOMBIIIIICHHOM
MIPOU3BOACTBEY, «KiieTouHass nHKeHepus», «l eHHass UHKEHEPUS».




JlaGopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IpakTnueckasi padora «llomyyeHne MOJIOYHOKUCIBIX TPOAYKTOBY.

IKckypeus «buorexHonoruss — BaxKHEMIIas IPOM3BOJMTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:knenne m pa3BUTHE IBOJIOLIMOHHBLIX MNMPEACTABJEHUN B
omnosioruu

OpomouroHHas teopuss Y. [lapBuHa. Ilpeanocbuiku  BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /lapBuna.

JBwxkymue cuibl  3BomoumMM  BHIOB 1o Y. JlapBuHy  (BbICOKas
WHTEHCUBHOCTh PAa3MHOXEHHUS OpPraHU3MOB, HAcCJEICTBEHHAs HW3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetndeckoit Teopuu sBomonuu (CTD). Heittpanbhas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorvs. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpanuu

IMoptpetsl: Apucrotens, K. Jlunneit, XK. b.Jlamapkx, 3. XK. Cent-Unep,
K. Krwosbe, Y. lapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonaeis, /.
K. benses.

Tabmuupbr u  cxembl: «Cuctema xuBod npupoasl (mo K. JIunHero)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHUs
NPUCHIOCOOJIEHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxoaku Y. lapsunay», «Dopmbl 60ppObI
3a cyuiectBoBaHue», «llopoasl romnydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycTbl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JapBuny)», «Cxema COOTHOLIEHHUS JBIKYIIUX CHUJ  SBOJIOILHHY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[TonyssAnus Kak 3J€MEHTapHas eIMHULA 3BOJIIOLUN. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOTo pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTudeckoro paBHosecus J[x. Xapau, B. BaitnGepra.

OneMeHTapHble (aKTOpbl (ABUXKYIIME CHIIBI) SBOJIONUU. MyTalmoOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs] 4YacToT aieiaed B mnomyisauusx. Oddexr
OcHOBarelsl. dppexkm Oymouiiounozo eopaviwika. CHUdICEHUe 2eHemuUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue sgpgpexma Opeiigha cenog 6
oonvuwux  u  manvlx  nonynayuax. Murpaumu.  V3onsuus  0OMySSIUA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoayKTUBHAS).

EctecTBenHbIit 0TOOp — HampaBiusomui ¢GakTop IBOMOMUH. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
NOBEJECHUS )KUBOTHBIX.




[IpucnocoOaeHHOCT,  OPraHM3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIOLUU.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHusMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHuit y opraHu3mMoB: MOp(OIOTrHYEeCKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEITBHOCTD
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT
MUKpOdBOMIOIMU. M3omsius — kioueBor (aktop BugooOpazoBanusa. Ilytu u
CTIIOCOOBI BUI000pa30BaHUS: AJTOTIATPUIECKOE (reorpaduyeckoe),
CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rudpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMHUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BomonmoHHOW Ouosiorun B pa3paboTKe HAy4YHBIX METOJOB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
X03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JdemoHcTpanuu

IToptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubl 1 cxeMbl: «MyTallMoHHAsE W3MEHYUBOCTHY», «llomynsiuronHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JIBumxymue
CWJIBl HBOJIIOIUNY, «DKOJOTHYECKass M30JSAIUs MONMYJIAUi ceBaHCKOU (openny,
«l'eorpaduueckass M30dSUS  JTUCTBEHHULBI CHOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llomynsiioHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
NEUCTBUS €CTECTBEHHOro o0TO0Opa», «PDopmbl OOpHOBI 33 CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3M», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOieHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BuAa B
npupoze», «CrnocoObl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUIOB JAHABIIICHY, «IDKOJIOTMUYECKOE BHI000pAa30BAaHUE BHUJIOB CHHHID),
«ITomumionasl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repOapuy pacTCHHM, KOJUICKIIMK HACEKOMBIX, Uydesia ITHI]
U 3BEepeil ¢ MpuUMepamMu pPa3IMYHbIX TMPHUCIIOCOOJCHUM, Yydella MTUIl U 3BEpei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJM3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopnasi pa6ora «BblsiBieHHEe H3MEHUYMBOCTH Yy 0OCO0€ OIHOro
BUJIA».

JlabopaTopHasn pa6ora «[Ipucnocobnenust ~ OopraHu3mMOB U HUX
OTHOCHUTEJbHAs 1IEJIeCO00Pa3HOCThY.

JlagopaTopnass pa6ora «CpaBHEHHE BHUIOB 1O MOP(HOIOTHUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJironus U e€ pe3yabTaThl

Meronsl HM3ydeHHs MaKpO3BOJIOLUM. [laneoHTONOrM4yeckne MeTOo.bl
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.




buoreorpaduyeckue meroapl m3ydenus sBoitonuu. CpaBHeHHE (QIIOPHI U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTUUECKHE METObI U3yUCHUS
HBOIONMH. ['€HeTHyecKkne MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PyauMentapusle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMUMHYECKHE W  MaTEeMaTHYeCKME  METOJbl  M3YYEHHUS  DBOJIIOIUU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIOLKS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TPaBWUiIa) IBONIONUU. [Ipunyun cmensvt QyHKYULL.
HeobOpatumocTs 3Bomonnu. AfanTuBHas panuainvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLIUY.

JdemoHcTpanuu

IToptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabauubl U cxembl: «DUIOTEHETHUECKUN P JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoputh»,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emium», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HaudanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHe», «PyJaUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO0GopynoBaHue: KOUICKIIUM, TrepOoapuu, MYJSKA HCKOTAEeMbIX OCTAaTKOB
OpTraHHU3MOB, MYJISI’KHU TOMOJIOTMUHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe *KU3HN Ha 3emJie

Haydnbple TrumoTe3sl MNpPOUCXOXKIACHUS KU3HM Ha 3emie. AOHOreHes
naHcrepmusi. JloHayuHble TIPEICTABICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ OMPOBEPKEHUE OIbITAMU
®. Pequ, JI. Cnamnmanuanu,  JI. Ilactepa.  IIpoucxoxkaeHue  XKU3HU U
acTpOOHOJIOTHS.

OcHoBHBIE JTaIbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OopraHnyeckux BemecTts u3 Heopranuwdecknx. Omnbeir C. Mumtepa u I'. HOpn.
O6pazoBanne moMMEpoB U3 MoHomepoB. KoarepBatHas rumore3a A.
W. Onapuna, rumote3a mnepBuyHoro OyiapoHa JIk. XosjgeliHa, reHeTHYecKas
runoresa I'. Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIICTKH.

Uctopusa 3emmun u Metonsl e€ wu3ydeHusa. lckomaeMble OpraHHMYecKue
ocratku. ['eoxponHomnoruss u e€ wmeronbl. OTHOCUTENbHAS ©  AOCOJIOTHAS
reoXpoHoJIOrHusl. ['e0XpoHOIOruuecKast 1Kaia: S0Hbl, 3Pbl, IEPUOIbI, STIOXU.

Havanbnbpie sTambel oprannydecko sBosironuu. llosiBieHWe W 3BOJIIOLMS
MEPBBIX KJIETOK. JBONIONUSA MeTabonu3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.




CoBpeMeHHble MUKPOOHbIE OMOIIJIEHKM KaK aHAJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThI U 3yKapUOTHI.

[Tpoucxoxnenune AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
MIPOUCXOKJICHUE BUPYCOB. IIpOUCXOXKIEHHE MHOTOKIETOYHBIX OpPraHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTAHU3MOB.

OcHOBHBIE ATamnbl BOJIONUU BhICHINX pacTeHUuH. OCHOBHBIE apoMOp(O3bl
pactenud. Beixonm pactenuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OcHOBHBIE 3Tambl SBOJIONUN KUBOTHOTO Mupa. OCHOBHBIE apoMOp(]o3bI
KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIC. JKU3Hb B BOAE. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntull. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM W NEPUOJAM: apXeld, MPOTEpO30u,
najgeo3oi, Me3030M, KkalHO30il. OOmas xapakTepuUCTHKa KIMMara U
rEOJIOTUYECKUX TMpoueccoB. IlosBiIeHHe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: ero yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BEIMUPaHUS — SKOJIOTMYECKUE KPU3UCHI Tpouuioro. [IpuyuuHel u
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobenHnoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHnyeckoro mupa. llpuHimnel kinaccuukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JlemoHcTpanumn

[Toprpersl: @. Penu, JI. Cnamumtanuanm, JI. [lactep, M. U. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmuie u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. I[Tactepa mo
M3YYEHHUIO camMo03apokaeHusi ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOW  3BOMOUUM»,  «['€0XpOHOJIOTMYECcKass  IIKaJiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOW TpHUPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHoroxkJieTounble Bogopociny, «Mxwu», «llanmopoTHukm», «l ojloceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocteiimme», «KueuHononocTHbIe,
«IInockue 4EpBUY, «YUEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikarommecs», «lItunp», «Mnekonuraromme», «Pa3Butue XKu3HU B
apXeucKkou spey, «Pa3BuTHE KU3HU B MPOTEPO3OUCKOMN dpe», «Pa3BUTHE KU3HU B
MaJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud  pacTEHUM Pa3IWYHBIX OTACIOB, KOJIISKITUH
HAaCEKOMBIX, BJIaKHbIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3Bepeu,




KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSDKH OPraHUYEeCKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sgaGoparopnasi  padora «MoaenupoBaHHUE ~ OIBITOB
Muiepa—HOpu 1o u3y4eHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
nepBUYHOM aTMochepey.

JlaGopaTopnasi padora «/3ydeHue u ONHMCAHUE HCKONAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IMpakTuyeckass pa6ora «/3ydeHne ocoOeHHOCTEH CTPOEHUs pPACTEHUM
Pa3HBIX OT/ICIIOBY.

IMpakTnyeckas padora «/3yueHre ocoOOEHHOCTEW CTPOEHNUS TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IlpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3aa4n aHTPOMOJIOTUH. METO/IbI aHTPOTOJIOTHH.

CraHoBi€HUE MPEACTABICHUN O MPOUCXOKIACHUU YEJIOBEKa. PeaurmnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTtBOo  yenoBeKa C  KUBOTHBIMUA. (CHCTEMaTHYECKOE IOJOKEHUE
yenoBeka. CBHUAETENbCTBA CXOACTBA YEJIOBEKAa C YKMBOTHBIMH: CPaBHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, ($U3HO0TIOT0-OMOXUMUYECKHE,
noBesieHueckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOM CUTHAIBHOM
CUCTEMBL.

JBrxymue cuiibl ((hakTOphl) AHTPONOreHE3a: OMOJOTNYECKHUE, COLUATIBHBIE.
CooTHol1eHHue OMOJIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B @aHTPOIIOTEHE3E.

OcCHOBHBIE CTaguu aHTponoreHeza. PaHHuE uyenoBeKOOOpa3HbIE 00E€3bsHbBI
(IPOKOHCYJIbI) U paHHUE MOHTUBI — OOIIUE MPEKHU YeJIOBEKOOOPA3HBIX 00€3bsiH U
JMo1e. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYAUM TpyAa. UenoBeK NpsIMOXOASALIMNA U MEPBBIA BBIXOJ JIHOJIEH
3a  npenensl  Adpuku. YenmoBek relmensOeprckuii  —  00mMMIA  TIPENIOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YenoBeK HEeaHAEepTAIbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiiMMara. YeloBeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIIONNSI COBPEMEHHOTO 4esioBeka. EcTecTBeHHBIN 0TOOp B MOMYJSIIUSIX
yejgoBeka. MyTalmoHHbIN mporiece u nosumopdusm. llonynsimoHHbIE BOJHBI,
npeid reHoB, murpaiusa U «dPdEKT oCHOBATENS» B MOMYJAIHUSAX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckue pachel. llonarne o pace. boapline pacsl: €BpONnEOUHAs
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUalibHAs),  MOHTOJOWIHAsS
(a3maTcko-amepuKaHckas). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnunctBo  dyenoBedeckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[IpucnocoOeHHOCTh YeMoBeKa K Pa3HBIM YCJIOBHUSM OKpY)KAIOIIEH Cpebl.
Brnusaue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruto U
(bU3HOIOTHIO YeTIOBEKA.

MexauciuIuinHapable  MeTOAbl B (u3nueckoir  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJOTUS U MAJCOaHTPONOJIOTHS



YEJIOBEYECKUX MOMyJsiuid. bruoconuanbHble MCCIENOBAHUS MPUPOJILI YeTOBEKa.
HccnenoBanuie K03BOTIOLMHU OMOJIOIMYECKOT0 U COLMATILHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Moprpetsl: Y. Japsun, JI. JIuku, A. 4. Porunackuii, M. M. I'epacumos.

Tabauubl 1 cxembl: «MeToJIbl aHTPOIOJIOTHIY, «I 0JIOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBbI», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PynuMeHTBI U aTaBU3MbD, «JIBUKYIIME CUIIBI aHTPOIIOTEHE3A», «IBOJIIIOIUOHHOE
IpPEBO  YeNOBEKa», «ABcrpamonurek», «UYenosek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBekay, «ITambl SBOJIOINU YEJIOBEKa», «Packl ueloBeKay.

OO0opynoBanue: MyJISDKA ~ OKAMEHEJIOCTEH, TMPEAMETOB  MaTepUaIbHOU
KyJIbTYphl ~TIPEIKOB dYeJOBEKa, penpoaykiuu (dhororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKJICHUS YEIOBEKa,
dboTorpaduu Haxo/I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YesIOBeKa, MOJIEIh
yepena 4YeJoBE€Ka M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEJH TOpPCa MPEIKOB YEIOBEKa.

Jladoparopnasi padora «/3ydyeHne OCOOEHHOCTEW CTpOEHUsI CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXO0KIACHUEM).

IpakTnuyeckasi padora «/3yueHne 3KOJIOrMYECKUX aaNTAUN YETOBEKA.

Tema 6. JDkosoruss — Hayka O B3aMMOOTHOILIEHHSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaoi

3apokneHne U pa3BUTHE 3Kojiorud B Tpyaax A. ['ymbonbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkensa, A. Tencou, B. H. CykauéBa. Paznensl u 3amaun
sKoJ0TUH. CBSI3b IKOJIOTUU C APYTUMU HAyKaMHU.

Metoasl skonoruu. I[loneBbie HaOMIOAECHUS. DKCIEPUMEHTHI B SKOJIOTHU:
NpUpoOAHbIE W JlabopaTopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaueHUE OKOJIOTMYECKUX 3HAHUM I  4YeJIOBEKa. JKOJOTHMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C Mpuponor. PopMHUpOBaHUE
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuun

[Moptpetnl: A. I'ym6onpar, K. @. Pymee, H. A. Cesepuos, 3.l ekkensb,
A. Tencnu, B. H. Cykaués.

Tabmunel M cxeMbl: «Pa3aensl skojoruny», «MeTtoasl dKojioruny, «Cxema
MOHHUTOPHUHTA OKPY>KAIOLIEH CPEIbI.

JlabopaTopHasn padora «3yuyenue METOJIOB JKOJIOTUYECKUX
HUCCJICIOBAHU .

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJiornueckre pakTopbl U 3aKOHOMEPHOCTH UX JercTBud. Kiaccudukanus
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpoIToTeHHbIe. O01ne
3aKOHOMEPHOCTH JCUCTBUS dKojorndeckux (akropos. [IpaBuimo muHEMyMma
(K. Wmpenrens, 0. JInbux). TomepaHTHOCTh. IBPUOMOHTHBICE U CTCHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnueckue (aktopbl. CBeT Kak dKojoruyeckuin Qakrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI




pacTeHHl M JKUBOTHBIX IO OTHOIIECHHIO K cBeTy. CUrHajgbHas poJib CBETA.
DoTONEPUOIU3M.

Temmeparypa kak skojorumueckuid ¢akrtop. JlelicTBUe TemIiepatypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skojorudeckuit ¢aktop. IlpucrocobieHuss pacTeHui K
nojJiep kaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOUIEHUIO K
Bojie. [Iprucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAs, HAa3€MHO-BO3AYLIHAs, MOYBEHHAs,
IyOMHHAsT ~ TOATIOYBEHHAsl,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMHUUYECKHE
0COOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
JKA3HH B Pa3HBIX CpEIax.

buonoruueckne putmbl. BHemnue u BHyTpeHHHE puUTMBbL. CyTOUYHBIE U
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

XKuznennsie ¢opmbl opraHuzmoB. [lonstre o ku3HEHHOW dopme.
Kusznenusie popMbI pacTeHUM: JEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  dakrtopel.  Bugbl  OMOTHYECKMX — B3aMMOJICHCTBUIA:
KOHKYPEHIIUs, XUIIHAYECTBO, CUMOM03 U ero (opmel. [lapasutusm, koomnepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). Herpopuueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (Qopuueckue, ¢dadpuyeckue). 3HaAYCHUE
OMOTHYECKHX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPTraHU3MOB B Cpele
oburtanus. [[puHIUT KOHKYPEHTHOTO UCKITIOUCHUS.

JlemoHcTpanumn

Tabmuubl 1 cxembl: «Dxoyorudeckue (Gaxrtopb», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTMYECKUE aaanTalnuu
KUBOTHBIX», «Cpempl o00WTaHWs OpraHu3MoBy, «buonornueckue puTMbI,
«Kuznennole  Gopmbel  pactenmity, <« KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKocHCTEMA HIMPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMa XBOMHOIO Jiecay, «Llenu
MUTAHUS), «XUIMHUYEeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMMmeHncanuzm».

OOGopynoBanue: repOapud pacTeHU W >KUBOTHBIX, MPHUCIOCOOJCHHBIX K
BIUSIHUIO Pa3UYHbIX SKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, uydesia NTUIl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJICKIIMHA KUBOTHBIX, OOUTAIONMIUX B Pa3HBIX cpeaax,
repOapu MW KOJUIGKIIUM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIMNX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu M
KOJUICKITUU DPACTEHHM WM >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.




JlabopaTopnasi padora «BbIsiBIeHHE NPUCIIOCOONEHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

Jladoparopnasi pabGora «BbIsiBIieHHE NPHUCIOCOOJIEHU OpPraHUu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi padora «AHATOMHUYECKHE OCOOEHHOCTHM pacTeHHH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ixos10rvsi BUAOB M NOMYJISA NI

DKOJIOTUUECKHE  XapaKTepucTUKu  nonyysiuuu.  [lomymaumst — Kak
ouonornueckas cuctema. Posib HEOTHOPOIHOCTH Cpelibl, (GU3HUECKUX O0aphepoB U
0COOEHHOCTEH OMOJOTHHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE MOKa3aTeau MOMYJISIUUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M II0JIOBasi CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.

DKoJoruyeckas CTpykrypa nomyiasiuud. OlneHKa YUCIEHHOCTH MOMYJIALNY.
JvHaMuka monyisiuud U €€ peryyanus. bHoTHYecKui MOTEHUHAN TMOMYJISIIUU.
MopenupoBaHue JTUHaAMHUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MO YIS,
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoyorMYeckoil HuIle BUAa. Mecroobutanre. MHOromepHas
Mozenb dkosorndyeckon Humm k.M. XatumHcona. Pa3zmepsl skosiormueckon
HuM. [loTeHunanpHas U peain30BaHHAs HUIIH.

Bun xak cucrema nomyisAnui. Apeansl BUAOB. Buabsl M MX JKW3HECHHBIC
CTPATEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUrpaAlMil >KUBOTHBIX. buonornueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JdemoHcTpanuun

[Moptper: /Ixx. Y. XaT4UHCOH.

Tabmuubl ¥ cxembl: « DKOJIOTUUECKHE XapPAKTEPUCTUKHU  TTOIMYIISIIITI,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MUpPaMHJIbI
nonyysiiun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3InYHbIMU
opranuzMamm», «Mogeib 3kosiorndeckor Humu [x. M. XaTunHcoHay.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIIUHA KUBOTHBIX.

JlaGopaTopnass  padora «lIpucnocobnenuss  ceMsH ~ pacTeHMH K
PACCETICHUIOY.

Tema 9. DKo0rus cCOO00IECTB. DKOJOTHYECKHE CUCTEMBI.

CooOmectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBsizu MeExIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema Kak OTKpbiTass cucteMa (A. [x. Tencnu). OyHKIMOHATIBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl ¥ MBI B 3KOCHUCcTEMax. KpyroBopoT BeIEeCTB U MOTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aread  3KOocHCTeMbl. buomacca W IpOIyKUHS.
DKOJIOTUYECKHE MTUPAMUIBI Ucell, OMOMACChI 1 SHEPTHH.




Jlunamuxa 9KOCUCMEM. Kamacmpodguueckue nepecmpouxu.
Dnykmyayuu. HaripaBneHHble 3aKOHOMEpPHBIE CMEHbI COOOIIECTB — CYKIIECCHHU.
[lepBuyHble U BTOPUYHBIE CYKIIECCUM M MX MPUYUHBL. AHTPONOTECHHbIE
BO3JlelicTBUsL Ha cykueccuu. KimmmakcHoe coobmiectBo. buopasnoobpasue u
MOJIHOTa KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBI. DKoCUCMEMbL 03€P U peK. IKocucmemvl Mopel u
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbiHb.

AHTpOIIOTEHHBIE JKOCHUCTEMBI. ATrpo3kocucTteMa. ArpoueHos. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucTteM. ['opojackas
bropa u ¢ayna. CuHaHTpomm3alys TOPOJACKOW ¢ayHbl. buonormveckoe wu
X035ICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HPOPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHUI OPraHM3MOB
B dKOcucTeMax. Ponb xackaonozo sghghexma u 6u006-30ughukamopos (Kuouesvix
61008) 8 QyHKyuoHuposanuu s3xocucmem. llepeHOC PHEPTUU U BEHIECTB MEXKIY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAaHU3MOB, MOMYJISLIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030€licmeusi  3a2pA3HeHUll  PA3HLIX — MUN08  Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo1070r1s MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JemoHcTpauun
[Toptpert: A. JIx. Tencnu.
Tabuib 51 cxembl: «CTpyKkTypa OHMOLIEHO3aY, «IKocucTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATIbHBIC
IPyNIbl OPTaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHUIA YUCEID,
«IKonoruyeckas mupamusia OMOMacCChl», «IKOJOTHUYECKas MUpaMUA SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

Oo6opynoBanue: repbapun pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHII
U 3BepeH, repbapuu KyJIbTYpPHBIX M JUKOPACTYIIUX PACTCHHM, aKBapuyM Kak
MOJI€JTh 9KOCHCTEMBI.

IpakTuyeckas padora «3ydenue u onucanue ypOO3KOCUCTEMBD.

JlaGopaTopnasi pabora «/3yueHune pazHooOpasusi MEIKHUX MOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCHCTEMAX)).

IKCKypeust «IKCKypcHsi B TUHIIMYHBIA OuoreoiieHo3 (B AyOpaBy, Oepe3HsK,
eJIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKYpCcHsl B arpodKOCUCTEMY (Ha TOJE€ WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obOmemnanerapHass o0osouka 3eMiid, TNI€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XU3Hb. Pa3BuTue npencraBienuit o ouocdepe B Tpynax . 3iocca.




VYuenue B. 1. Bepraackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kusoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHocTn 6uochepsl Kak
ri100aIbHOM PKOCcHCTeMBbI. J(MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIIECTB U OMOT€OXMMHUYECKHE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Ouocdepe.

3oHansHOCTh OHOchepbl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIIU:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC ¥ IMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. Kimmmar, pacTUTenbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PYHKITUS )KUBBIX CHCTEM, OIICHKA X PECYpPCHOTO TOTCHIIHAIIA
u OrocdepHbIX QYyHKIUH.

JlemoHCcTpauuun

[Toptpetsl: B. N. Bepuanckuid, 3. 3rocc.

Tabauuel u cxembl: «I'eochepnr 3emin», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMoMbl cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii jgec», «IILIMpoKOIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

Oo6opynoBanue: repbapud  pacTeHWd  pa3HbIX  OMOMOB,  KOJUJICKIIMH
KUBOTHBIX.

Tema 11. HestoBek M OKpYyKAOLIAS Cpeaa

OKOJIOTUYECKUE KPHU3UCBI M HUX NpUYMHBL. Bo3zaeicTtBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MTOYBEHHBIX pecypcoB. MI3MeHeHne KimmMara.

AHTpPONIOTE€HHOE BO3JEHCTBUE HA PACTUTEIbHBINA U )KMBOTHBIN Mup. OxpaHa
PACTUTENBHOTO W XKUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIIBI OXPAHBbI MPHUPOIBL.
Kpacasie xHuru. Ocob0o oxpansembie npuponnsie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THYECKUE TTAPKHU.

OcCHOBHBIE TIPUHITUIIBI YCTOWYUBOTO PA3BUTHS YEIIOBEYECTBA U MPHUPOJIHI.
PanronanpbHO€  MPUPOJONOJIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa B €T0 BEPOSTHBIE TIOCIIEICTBH.

Pa3BuTHe METOMOB MOHHWTOPWHTA PAa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uUCcie008aHUs nepexooa K pecypcocbepezaroujeii U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no cocmoaHUl0 OMOENbHLIX U008 U IKkocucmem. (OcHoBbl
IKopeadbuIumayuyu dKocucmem U cnocooos 6o0pvOLL ¢ OUONOBDPENCOCHUIMUL.
Pexoncmpykyus mopckux u Hazemuvix 5KoCUcCmem.

JdemoHcTpanuu

Tabmuubl ~ w  cxembl: «3arps3HeHue  atMochepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsizHeHue mouBby, «llapaukoBeiii  AdhPexT», «Ocobdo
OXpaHsieMbIe PUPOJIHBIE TEPPUTOPUNY», «KMOACIH YIIPABIIEMOTO MUPAY.




Oo6opynoBanue: potorpaguu oxpaHsSEMbIX pacTeHUl M KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.

IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOTI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIETI'O OBPA30OBAHUA
JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHUSA
OoOydJalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpyKkType TMUYHOCTHBIX PE3yIhTATOB OCBOCHHSI TIPOTPAMMBI 110 OHUOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHKUE OOYYAIOIIMMUCS POCCUUCKOM
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
151 CaMOOIIPEICIICHUIO, HAIUYUe momusayuu X 00yYEeHUIO
OWONIOTHH, YeleHanpasienHoe pas3eumue BHYTPEHHUX YOCKICHUNW JTUYHOCTH Ha
OCHOBE  KJIIOUEBBIX I[IEHHOCTEH M  HCTOPUYECKUX TPaAUIUA  pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHMUS, 20MOBHOCHIb u cnocobHocmb 00YUaIOIINXCS
PYKOBOJCTBOBaTbCA B CBOEM  JIEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, TMPHUCYIIUMU CHUCTEME OHOJOTUYECKOro 0O0pa3oBaHUs, Haluyue
npasoco3HaAHUs FKOJIOTUIECKON KYJbTYPBI, CHOCOOHOCMU CIMABUMb TIETIN u
CTPOUTH )KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS ITPOTPAMMBI IO OUOJIOTHUH JOCTUTAIOTCS
B E€IUMHCTBE Y4YeOHOW M BOCHUTATEIHLHOM JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUSI K 3aKOHY U TMPABOIOPSIKY, YEJTOBEKY TpyJa U CTapilIeMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepauuu, Opupoie U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA U OMbBITA JEATEILHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HapaBICHUU
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM O0YyYaIOIIerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TpaB MU OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATENbHOCTU MPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;




CIIOCOOHOCTh  OTPENEATh COOCTBEHHYIO TO3HIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYHUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 337a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOU IrPaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0 U MaMSTHHUKaM
NPUPOJIbI, NOCTHMXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUX,
TpyAe;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTWMH, TMOHUMAHUs 3HA4YEeHHUs] OUOJOTUM B TO3HAHUHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujerHas yoexJIEHHOCTb, TOTOBHOCTh K CIy)XEHUIO M 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOAMUTENSM, CO3JAaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM XKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIECHUM;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMUHOCTH;

S) puznyeckoro BocnuTaHus, GopMUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHAJIBLHOTO 0JIArONoJyYns:

MOHUMAHUE W peanu3alus 310poBOro W 0Oe30macHoro obpasza KU3HH
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;



NOHMMAHHWE [EHHOCTU TMPAaBWJI HWHAMBUAYAIBHOTO U  KOJIJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HaHMWE TMOCJIEACTBUNA U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

TOTOBHOCTh K AKTUBHOW JIE€ATEITbHOCTH TEXHOJOTHYECKONM U COIMATbHOU
HANpPaBJIEHHOCTH, CTIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEPEC K pa3IudHbIM cepaM MpodeccnoHaTbHON NeATeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccud U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TNYeCKOT0 BOCTIMTAHUSA:

HKOJIOTMYECKH LIeJIecO00pa3HOe OTHOILIEHUE K MPUPOAE KaK HCTOUYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

HOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYpbl: NPUOOPETEHHUE OIbITa
IUTAHUPOBAHUST TIOCTYNIKOB M OLIGHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYXaroIlEel Cpeabl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX NpoOJieM M MyTel Hux
pEelLIeHHS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HaHWS W YMEHHsS TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHHE  TpaBWi  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HSKOCHUCTEMAX, OXpPaHY BHUJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICUCTBUM, TNPHUHOCAIIMX BPEI  OKPYKAKOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUITHBIE HKOJIOTUYECKUE
MOCJIE/ICTBUSI PEANTPUHIUMAEMBIX JEHCTBUN U TIPENOTBPAIIATh UX;

HaJIWYUE  PA3BUTOrO  3KOJOTHYECKOIO  MBIIUICHUS,  HKOJIOTUYECKOU
KyJbTYPBI, ONBITA JEATEILHOCTH OSKOJOTUYECKOW HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKOU JESITEIbHOCTH 3KOJOTHUYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3bIKOBOW U UUTATENIbCKOM KYJIBTYphl KaK CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHMMAaHUE CHeHUPUKKH OUONOrMH KaK HayKd, OCO3HaHUS €€ pOoju B
(GOpMHUPOBAHNUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO
IpEeJCTaBICHUS 00 OKPYXarolleM MHUpPE Kak O €IUHCTBE MPUPOJIbI, YeJOBEeKa U



o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MNpoOjeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS,

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIN3ALUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPECypcHble  MNPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOJAA U3 INIOOAIBHBIX IKOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHOJIOTMYECKUX 3HAHMM B ULENIX
NOBBIIIEHUS OOIIE KyJbTYpbl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
pU U3YYeHUH OUOJIOTHH;

[IOHUMAaHHE CYLIHOCTU METOOB IIO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IIOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHMSI SIBIICHUM OKpPYXKArOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3AKIIOUYEHUS HAa OCHOBE HAay4HbIX (AKTOB U
VMMEIOLIUXCS JAHHBIX C LIEJIbIO MTOJIYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
pelieHus mpodieM B PealibHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHME ILIECHHOCTH HAyYHOW IEATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIISTH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTh K  HENpPEPhIBHOMY  O0pa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbie pe3yJbTaThl OCBOEHUSI Y4eOHOro mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHbIC) 00IeHayYHbIC TTOHSATHS, OTPakKAIONUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHBIH (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJICHWe, U3MEpPeHHe, OKCIepUMEHT H  JpyTrue);
YHUBEpCaIbHbIC Yy4eOHBIC JEUCTBUS (TMO3HABATENbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHbIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTH UM  COIMAJIbHOW KOMIIETEHIMU OOydYarouuxcsi; CIoCOOHOCTh
oOyuarommxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PECHUYCCKUE 3HAHWS W  YHUBEpPCAIbHbIC ydeOHBIC JICHCTBUSA B
IT03HABATEJIbHOW U COLMAIIBHON ITPAKTHUKE.

B pesymbrare wu3ydeHus OHOJOTMM HAa YPOBHE CpeIHEro oOIIero
oOpazoBanuss y oOydvaromerocs OyayT chOpPMHpPOBAHBI —TO3HABATEIBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC JCHCTBHS, KOMMYHHUKATUBHBIC YHUBEPCAIBLHBIC yIeOHBIC



JIEUCTBUSI, PETYJISTUBHBIC YyHHUBEPCAIbHBIC YYEOHBIE JCHCTBUS, COBMECTHAs
NEATEIIBHOCTb.

MeramnpeaMeTHbIE PE3YNbTaThl OCBOCHUS MPOTPaMMBbl CPEIHEro O0OIIEero
0o0pa30BaHus JJOJKHBI OTPAXKATh:

OBiageHne  YHUBEPCAJbHBIMH  y4eOHBIMH NMO3HABATEJIbHBIMHU
NeUCTBUSMMU:

1) 6a3oBbIe JJorHYeCKHe AeliCTBHA:

CaMOCTOSITENIbHO  (DOPMyIMpOBaTH W AKTyallU3UpPOBATh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJIacCU(pUKaIMU, 0000IIEeHNS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSIMM);

ONpEeNeNATh LEIN JAESITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTU C ITOCTABICHHBIMU 1EISMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TTOHATHS JUIsl 00bACHEHUsI (DaKTOB U SIBIICHUN
YKUBOW MPUPOJBI,

CTPOUTH JIOTHUECKHE paACCYXXJeHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh  CXEMHO-MOJICJIbHBIE ~ CpPEACTBA  JUIi  MPEJCTaBJICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKke  MPOTUBOPEYUH  pa3HOTO  poOJa,  BBISIBJIECHHBIX B  Pa3UYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH pELICHUs] MPOOJIEMBbI ¢ YYETOM aHaAIU3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OLIEHHBAaTh COOTBETCTBHUE
pPE3YyIbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbI€e HCCJIeA0BaTeIbLCKHE AelCTBUA:

BJIAJICTh HaBbIKaAMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOEKTHOMN
JIEeATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npooaeM, CIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JUYHBIC BHUILI JEATCIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEPNPETAINHU, MPeoOpPa30BaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YUCJI€ TIPU CO3JaHUN YUCOHBIX U COIMATILHBIX MPOEKTOB,;

(opMUpPOBATh HAYUHBIN TUIT MBIIICHUS, BIaJIETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBIC 3a/a4yl B 00pa30BaATEIHHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh ApryMEHThl HJisl J0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IMOJyYEHHBIE B XOJAE PEIICHUs] 3a/ladyd  pe3yibTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

J1aBaTh OI[CHKY HOBBIM CUTYaIUsIM, OIIEHUBATH IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1LI€JICHANPABICHHBIN MOUCK MEpPEHOCa CPEACTB U CIIOCOOOB
TEHUCTBUS B MPOGECCHOHANBHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUYECKYIO O0JIacTH
KU3HEICITCIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WICH, NIPEIJaraTh OPUTHHAIBHBIC TMOIXObI M PEIICHMUSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3UYHBIX HUCTOYHUKAX uHPopManuu (TEKCTe
y4e0HOT0 MOCcoOus, HAYYHO-TIOMYJIIPHOM JIuTepaType, OMOJIOTUYECKHUX CIOBApSIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHaIM3UpOBATH
uH(OPMAIUIO PA3TUYHBIX BUJOB U (HOPM MPEACTABICHUS], KDUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MMPUMEHATH PA3IMYHBIC METOMBI TIPH TOWCKE U
otbope Ouosorndeckoi MHMOpMaIMKM, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3amad;

MpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMaTbHYIO  (QOpMy  TMpe/CcTaBlICHUs
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadecTBE CpeAcTBAa mpu padoTe ¢
Ouonornyecko MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTEeMaTUYeCKUe 3HAKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPECTBA
HaTJISTHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alIUTBl  WHGOpPMAIIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenne:

OCYIIECTBJIATh KOMMYHHKAIIMM BO BCceX cdepax IKHU3HH, AaKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JUCKYCCHU TIO CYIIECTBY OOCYXKIAeMON TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBaTh CYXICHUS OTHOCUTEIHHO BBITIOJIHCHHUS
npeayiaraeMou 3a7a4u, YIUThIBATh HHTEPECHI U COTIIACOBAaHHOCTD MO3UITUI APYTHUX
YYaCTHUKOB JUAJIOTA WIN JUCKYCCHUH);



pacmo3HaBaTh HEBEpPOAIBbHBIC CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JaraThb CBOIO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
SI3IKOBBIX CPEJICTB.

2) coBMeCTHaA J1eATEJIbHOCTD:

MMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHANBUYATbHON
paboThI IpH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBUH C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJJIEKTUBA;

OPUHUMATh €M COBMECTHOW JE€ATEIIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JOCTMKEHHMIO: COCTaBJISITh IUIAH JIEHCTBUM,
pacmpeienarh pojau ¢ y4€TOM MHEHHH YYacTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4ECTBO CBOErO BKJIaJa M KaXXIOrO Y4YaCTHHMKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiarath HOBBIE TIPOEKTHI, OILICHUBATh HJAEH C TO3WLHUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONU 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUUECKOE TMIOBEJACHUE B Pa3IMYHBIX
CUTYyaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMYU PEryJISITUBHBIMU €HCTBUSAAMMN:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTHYECKHME 3HAHUS JUIsl BBIABICHHS TMPOOJIEM W UX
pEIIeHHs B )KM3HEHHBIX U yU€OHBIX CUTYyaITUsIX;

BBIOMpATh HAa OCHOBE OHMOJIOTMUECKMX 3HAHHWM I1I€JIeBbIE M CMBICJIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYINKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0OPOBBIO U 3[IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISATh MMO3HABATEIbHYIO JIEATEIIbHOCTD, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOPMYyIUpPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH pEIICHUsT TpoOJieMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATIOUTCHUM;

JiejaTh OCO3HAHHBINA BBIOOP, apTyMEHTHPOBAThH €0, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO IIUPOKOW SPYIUINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa30oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:



JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTh KOPPEKTHUBHI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BJIJIeTh HaBBIKAMU  IIO3HABaTEIbHOM  pedieKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAHHUM, MCIOJIH30BaTh MPUEMBI peICKCUH ISl OLEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIGHUBaTh PUCKHM M CBOCBPEMEHHO IPUHUMATh PEIICHHS IO HX
CHW)KCHHUIO;

MPUHUMATh MOTHUBBI M aApPTyYMEHTHl JAPYTHX IPU aHaJIN3e pe3yIbTaToB
NEeSATETLHOCTH;

3) npuHATHE Ce0A U APYTrUX:

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPU aHAIW3€ pPE3yJIbTaTOB
NEeSTeIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OIIHUOKHU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTrOro YeIoBeKa.
IHNPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI COJEpXKAHUS YUEeOHOTO TMpeaMeTa
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIECUYCHHE
poUIBLHOTO o0ydeHUs 00yJaronuxcsi OMOJIOTHH. Onu BKJIIOYAIOT:
cneruuyecKkue i OMOJIOTHH HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHWMA, BUJIBI JEATCILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHHUIO B PAa3IMYHBIX YIeOHBIX, a TAKXKE B
peaNbHBIX XU3HCHHBIX CUTyarnusaxX. [IpenMeTHple pe3ynbTaThl MPEACTABICHBI TI0
rojilaM U3y4deHUsI.

[IpenMeTHBIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUKH O MeECTE€ W pOJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TPoOJieM  palHroOHAIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Onooruy;

BJIQJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIJIIOYAET:
OCHOBOTIOJIaraloIfe OMOJIOTHYECKHE TEPMUHBI W TOHSTUSA (JKU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast reopust T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHast Teopust
HacnenctBeHHocT T. Moprana), yuenuss (H. W. BaBwioBa — o 1meHTpax
MHOTOOOpa3usi Y TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOTO  HacieaoBaHus ['. Menaensi, TroOMOJOTHYECKUX  PAJIOB B
HACJIEICTBEHHOM M3MEHYUBOCTHU H. N. BaBuiiosa), MIPUHLIATIBI
(KOMILIEMEHTapHOCTH );



BIIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHMS, HCIOJb3yEeMBIX B
OMONOTMYECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAaHME, W3MEpPEHHE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHE BBIJICIATH CYIIIECTBCHHBIC IPU3HAKU: BUPYCOB, KJIETOK MTPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpPraHOB pAacTEHUH, JKUBOTHBIX, YEJIOBEKAa, IPOIECCOB >KU3HEACATEIHLHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcCTCHHUH, )KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MPOIIECCOB: 0OMEHa BelIeCTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHHUS,  WHAWUBUAYATLHOTO  pPa3BUTHUS  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAaHABJIUBATh B3aMMOCBSI3U MEXIY OpPraHOMJAMH KJIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXKITY
opraHaMud M CHCTEMaMU OpPTaHOB Yy pACTEHUM, >KHUBOTHBIX M YEJIOBEKa U HUX
GyHKUUSIMH, MEXKIYy CHUCTEMaMH OPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMEHa BEIIECTB, ATaraMy KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTUINOM U (EHOTHUIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISABIIATh OTJIMYUTEIIBHBIC TTPU3HAKK JKHBBIX CHCTEM, B TOM YHUCIIC
pacTeHU, )KUBOTHBIX U YEIIOBEKA,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYIIIT,

yMEHHE pemaTh OWOJOTHYECKHWE  3aJadyd, BBIIBIATH  IPHUYUHHO-
CJICICTBEHHBIE CBSI3M MEXIy HCCICIYyeMbIMU OMOJIOTUYECKUMH TMpOIlecCaMu |
SBJICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI HAa OCHOBAHHM IOJTYYEHHBIX
pE3yNbTATOB;

yYMEHHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PabOThI, COONIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPSATH MX HKCIEPUMEHTAIHHBIMU
cpencrtBamu, GOpMYIHpPYS IEJb MCCIEIOBAHUS, aHATU3UPOBATH IOJTYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHE y4acTBOBATh B y4eOHO-HCCIIEIOBATENIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  YYEHUYECKHX

KOH(DepeHIusX;
YMEHHUE OLICHUBATh ATHUYECKUE aCHEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B
obmactu  Ouonormu ¥ MEAUIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE

OILTIOZIOTBOPEHHE, HAINPABIEHHOE M3MEHEHHE I'€HOMAa M CO3[aHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIA BHIOOP Oymaymied mpodeccruoHaIbHOMI
JESITEIbHOCTH B 00JIacTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBOM MPOMBIIIIIEHHOCTH, YIIyOIsTh MO3HABATENIbHBIH



MHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHEero
po(eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOTO npeameta «buonorus» B 11
KJlacce NOJKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeECTE€ M POJU OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TMO3HAHMM 3aKOHOB IMPHUPOJAbl M PEIICHUU HKOJOTUYECKHUX
mpoOJeM dYeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MPUPOIOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIJ€Th CUCTEMOW OWOJIOTUYECKUX 3HAHMM, KOTOpas BKIIOYACT
OTpEJICICHUs] W TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONMIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CUHTETHYECKas TEOPUsI IBOJIIOINH), YUCHUS
(A. H. CeepiioBa — 0 nyTsx U HampapieHusix sBojtonnu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrea K. M. bapa), mnpaBuna (munumyma FO. JluGuxa,
HKOJIOTUYECKON TMHUpaMHIbl JHEPrum), Trumnotesbl (rumote3a «mupa PHK»
V. I'unGepra);

YMEHHME  BIAJETh  OCHOBHBIMM  METOJAAMU  HAYYHOTO  IO3HAHUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKU aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICJATh CYIIECTBEHHBIC TPU3HAKU: BHUIOB, OHOrEOIEHO30B,
IKOCUCTEM U Ouochepbl, CTAOMIM3UPYIONIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIIUX CHJI SBOJIOIMY HA T€HO(OH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Ccpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBA3M MEXKAY MpOLlECCaMU 3BOJIIOIUU,
JBIOKYIIMMH CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBJIATh  OTJWYUTEIbHbIE  TNPU3HAKA  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B AKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE MHCIOJIb30BaTh COOTBETCTBYIOIIUE AapPTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTAHUS, CAMHCTBA
YEeJIOBEUECKUX pac, HEOOXOIMMOCTH COXPAHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHUE pemaTh OWOJOTHYECKHWE  3aJadyH, BBISBIATH  IMPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIy HCCICAyeMbIMA OMOJIOTUYECKUMH TMPOIECCaMu |



SBJICHUSIMHU, JI€JaTh BBIBOJBI W TIPOTHO3BI HAa OCHOBAaHWUHM IOJYYEHHBIX
PE3YIIbTATOB;

YMEHHE BBITIONHATH Ja0OPAaTOpHBIE M TMpPAaKTHYEeCKHe padOThI, COOIIOIAThH
MpaBuJIa Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPITh HUX JKCIEPUMEHTATbHBIMHU
cpencTBamMH, (GOpMYyIUPYs 1eJdb WCCICIOBAHMS, AHAIW3UPOBATH IOTYICHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIEIOBATEILCKONH paboTe mo Omojoruwu,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  yYEHHYECKHX
KOH(EPEHIIUSAX;

YMEHHUE OIICHUBATh THIOTE3bI U TEOPUU O TIPOUCXOKICHUH KU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpaICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayied npodeccrnoHanbHON
NESATEILHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUU, TPUPOIOTIONB30BAHUS, MEIUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIUICHHOCTH, YIIyOJIATh TIO3HABATENbHBI HMHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTUYECKOr0 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOIO U
BBICIIIETO 0Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne HanmMeHnoBanue pasziesioB u TeM KonuyectBo yacon OnekTpoHHbIE (IU(POBBIE)
n/m IPOrpaMMBbl Beero| Kontposbhbie |[[Ipaktnueckue o0OpazoBaTreNbHbIE PECypChl
paboThI paboThI

| buonorus kak Hayka |

2 |PKuBble cuCTEMBI U UX U3YYCHHE 2

3  |buonorus kieTku 2 0.5

4  |XuMuueckas OpraHu3anus KIEeTKU 10 1

5 Crpoenue v PyHKIIUU KIETKA 8 2

6  ||OOMeH BellecTB U MpeBpalleHUe SHEPTUHU B 1
KJIETKE

7  |HacnenactBennas nundopmarus u 9 0.5
peanu3anus €€ B KIETKe

8 JKu3HEHHBIN LIMKIT KIETKU 6 1

9 |Crpoenue u pyHKIMH OpraHU3MOB 17 1.5

10 ||Pa3aMHOXkKEHUE M pa3BUTHE OPTAaHU3MOB 8 1.5

11 |['eHeTnka — Hayka O HAaCJIEACTBEHHOCTH U 2 0.5
W3MEHYMBOCTH OPraHU3MOB

12 ||3akOHOMEPHOCTH HACIEACTBEHHOCTH 10 1

13 ||3akOHOMEPHOCTH U3MEHUYHBOCTHU 6 1

14 |T'eHetuka yeiaoBeKa 3 0.5

15 ||Cenekiusi opraHu3MOB 4 1

16 ||buOTEXHOJIOTHUSI U CUHTETHYECKAs 4




Ne HanmMeHnoBaHue pasziesioB u TeM KonuyectBo yacon OnekTpoHHbIE (IU(POBBIE)
n/m IPOrpaMMBbl Beero| Kontpomnshbie |[[Ipaktnueckue o0OpazoBaTeNbHbIE PeCypChl
paboThI paboThI
ouonorus
17 |Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 102 0 13
[TPOT'PAMME
11 KUIIACC
Ne HanmenoBanue pa3zneinos u Tem KosmuectBo vacos OnextpoHHbIe (HU(POBHIEC)
/11 IPOTrpaMMbl Beero| Kontposnshsie || [Ipaktiueckue o0pa3oBaTeIbHbIE PECYPCHI
paboTHI paboThI
1 3apoXACHHUE U Pa3BUTHE IBOIOIIMOHHBIX 4
MPEICTABICHUI B OMOJIOTHU
MuKpo3BOITIOIUS U €€ PE3YIIBTATHI 14 2
3 Makpo3Boronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE )KU3HU Ha 15 1.5
3emuiie
5 [IpoucxoxieHne yenoBeka — anrpomnorexses || 10 1
6 DKOJOrus — HayKa O B3aUMOOTHOIIIEHUSAX 3 0.5
OpPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM
C OKpYXarollen cpeaon
7 Opranusmsl U cpeja oouTaHus 9 1.5
8 DKOJIOTUsI BUAOB U MOMYJIALUN 9 0.5
9 DKOoJ0rHs COOOUIECTB. DKOJIOTUYECKUE 12 0.5




OnextpoHHbie (1IU(POBHIEC)

No HaumMeHnoBanue pa3ziesioB u TeM KonuyectBo yacon
n/m POrpamMMBbI Beero| Kourponshsie || [IpakTudeckne oOpa3oBaTebHbIE PECYpPChI
paboThI paboThI
CUCTEMBI

10 ||buocdepa — rnobanpHas SKOCHCTEMA 6
11 |YenoBek u oKpyxkaroias cpena 6
12 ||Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102 0 7.5
I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
/T Bcero| Korrpoasnsie | [Ipaktudeckue | M3YICHHA nu(posbIe
paGoTEI paGoTHI o0Opa3oBareibHbIe
pecypchl
1 |buonorus kak KOMIUIEKCHAs! HAyKa U KaK 4acThb 1
COBPEMEHHOI0 00111eCTBa
JKuiBbIE CUCTEMBI U UX CBOMCTBA 1
3 |YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1
Hcropust OTKpeITUA U N3ydeHUs KIIeTku. Kimerounas | 1
TEOpHsI
5 |MeTtoabl MOJIEKYISIPHOM U KJIIETOYHOU OMOJIOTHH. 1 0.5
[Tpaktrueckas pabora «3yueHue MeTo10B
KJIETOYHOM Ounosoruu (xpomarorpadus,
anektpodopes, nuddepeHnnanbHoe
ueHtpudyruponanue, [1L{P)»
6 (| Xumuuyeckuil coOCTaB KIETKU 1
7 |MuHepanbHbIE BEIIECTBA KIECTKH, UX 1
Ounonoruyeckas poiib
8 |Oprannueckue BemecTBa KISTKH — OCJIKH. 1 0.5
JlabopaTtopHas paborta «OOHapykeHHe OEIKOB ¢
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIUII»
9 | CgoiictBa, knaccupukanus 1 yHKIUU OEIKOB 1
10 ||Oprannueckue BelecTBa KJIETKA — YIJIEBOABI 1




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI o0Opa3oBaTelIbHbIE
pecypchl
11 |[Opranuueckue BelecTBa KJIETKHA — JIMITHIbI 1
12 |Hyxneunossie kucnotsl. JJHK n PHK. 1 0.5
Jlaboparopnas padota «MccienoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pPa3INYHBIX OPraHU3MOB»
13 |Crpoenue u pynkuuu ATO. [Ipyrue 1
nykieosuaTpudocdarsr (HTD)
14 ||CexBennpoanue JIHK. Metoabl reHOMUKH, 1
TPaHCKPUIITOMUKHU, TPOTEOMUKH
15 |Metoabl CTpyKTYpHOI OMOJIOTHH 1
16 |Tunsl knetok. I[TpokapuoTuyeckas kKieTka 1
17 ||Ctpoenue sykapuotuueckon knetku. [Ipaktuueckas|| 1 0.5
pabota «/3yueHue CBOMCTB KJIETOUHON MEMOPAHbI»
18 |[IoBepXHOCTHBIN anmapar KIETKH 1
19 |OnHOMeMOpaHHBIE OPraHOUIBI KIETKH. 1 0.5
[Tpaktuueckas padora «3yyeHue ABMKEHUS
LUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX)
20 |[TosmyaBTOHOMHBIE OPTraHOUBI KJIETKH: 1 0.5

MUTOXOHApUH, I1acTuibl. JlabopaTopHas padbora
«HccnenoBanue miua3Monm3a u Jeria3Moin3a B
PACTUTEIBHBIX KIIETKAX)




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/n Bceero|| Kontponsnsie | [Ipaktinueckue | 13Y1CHIA midpoBbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
21 |HememOpaHHBIC OPTaHOUIBI KJICTKU 1
22 |CrpoeHnue u pyHKIUU sApa 1
23 ||CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK DYKapHOT. 1 0.5
JlaGoparopHas pabota «M3ydeHue CTpoeHUS KIETOK
pPa3IMYHBIX OPraHU3MOBY»
24 ||AccuMWISIUA U TUCCUMUIISIINS — JIBE CTOPOHBI 1
MeTrabosm3ma. Turmbl 0OMEHa BEIIECTB.
JlaGoparopHas paboTta «/3yueHue KaTaIuTHIECKON
aKTUBHOCTHU (DEpMEHTOB (Ha IpUMEPE aMUJIa3bl UITH
KaTayias3bl)»
25 | ®epMeHTaTUBHBIN XapakTep peakiuil KJIETOYHOTO 1 0.5
MeTtabonu3ma. Jlabopatopnas padora «3yueHue
(epMEHTATUBHOTO PACILEIIIEHUS TEPOKCUAA
BOJOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIETKAX)
26 |benku-akTUBATOPHI U OEIKU-UHTUOUTOPHI 1
27 ||ABTOTpO(HBIN TUTI 0OMEHA BEIIECTB 1
28 |[DorocuHTE3 1
29 | Xemocuntes. JlabopaTopHas pabora «CpaBHeHHE 1 0.5
poLeccoB (POTOCHUHTE3a U XEMOCHUHTE3a
30 |[AHaspoOHbIe opranu3mMbl. Buabl OpoxeHus. 1

JlaGoparopHas pabota «CpaBHEHHE TTPOIIECCOB
OpO’KCHHS M JIBIXAHHSI»




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
31 ||A»poGHBIE OpraHU3MBbl. DTambl SHEPTETUYECKOTO 1
oOMmeHa
32 | DHeprus MEMOPAHHOIO IPAIUEHTA TPOTOHOB. 1
Cunre3 AT®: pabora npotonHoit AT®D-cuHTa3bI
33 |Peakuuu MaTpu4HOrO CMHTE3a 1
34 | Tpanckpunuus — maTpuuHblii cuaTe3 PHK 1
35 |TpaHcnsauus u €€ 3Tansbl 1
36 |KoaupoBanue aMMHOKHUCIOT. Posib pubocom B 1
OouocuHTese Oenka
37 |Opranusanus reHoMa y IpOKapuoT U 3YKapuoT 1
38 |MonekyaspHbIE MEXaHU3MBbI DKCIIPECCUU T'€HOB Y 1
AyKapuoT
39 |Bupycsl — BHEKJIETOUYHBIE (POPMBI KU3HU U 1 0.5
obnuratHble Tapa3uThl. [IpakTrueckas padoTa
«Co31aHue MOJIENTU BUPYCa»
40 |BupycHble 3a00JIeBaHMs YETTOBEKA, KUBOTHBIX, 1
pacTeHuit
41 |HanoTexHOIOTrMH B OMOJIOTUN U MEIUIINHE 1
42 |PKu3HeHHBIN UK KIIETKH 1
43 |Matpuunsii cuate3 [JHK 1
44 | Xpomocomsl. JTaboparopras pabota «M3yuenue 1 0.5




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
XPOMOCOM Ha TOTOBBIX MUKpOIperapaTax»
45 |JencHue KICTKH — MHTO3 1
46 |Tumnel kneTok. KapuokuHes v HIUTOKUHES. 1 0.5
JlaGoparopHas pabota «HabntogeHue Mutosa B
KJIETKaX KOHYMKA KOpPEIlKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
47 |Perynsiuus )KkMU3HEHHOTO IIUKJIA KJIETOK |
48 | Opranusm Kak €IUHOE 1IEJI0€ 1
49 |Txanu pacrenuii. JlTabopartopHas padota «13yuenue|| 1 0.5
TKaHEU PACTECHUI
50 |TkaHu )KMBOTHBIX U YesioBeKa. JlaboparopHas 1 0.5
pabota «3yyeHue TkaHel KUBOTHBIX»
51 ||Opransl. Cuctemsl opranoB. JlabopatopHas pabota 1 0.5
«M3yueHne opraHoB IBETKOBOI'O PACTEHUSD)
52 ||Onopa Tena opraHu3MoB 1
53 |dBukeHue opraHnu3MoB 1
54 |IIuTaHue OpraHU3MOB 1
55 |[IuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa YeI0BeKa
56 |dpixaHue opraHu3MOB 1
57 | pIxaHue mMO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKa 1




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
58 |[TpaHcmopT BEHIECTB y OPraHU3MOB 1
59 ||[KpoBeHOCHas cucTeMa MO3BOHOYHBIX KUBOTHBIX U 1
YeJIoBeKa
60 |(Beiaenenue y opraHu3MoB 1
61 |3ammuray opraHu3sMoB 1
62 |MmMMyHHas cucTeMa 4eloBeKa 1
63 |Pa3apaxuMoCTh M peryisiius y OpraHu3MOB 1
64 |['ymopasibHasl peryJisiiys U SHAOKPUHHAS CUCTEMA 1
YKUBOTHBIX U YEJIOBEKA
65 | PopMbI pa3MHOKEHHSI OPTAHU3MOB 1
66 |IlomoBOE pa3sMHOKEHUE 1
67 |Meiio3 1
68 (["ametorenes. OOpa3oBaHUE U PA3BUTUE MOJOBBIX 1 0.5
KJeTok. JlabopartopHas padota «3yuenue
CTPOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax»»
69 |UuauBuayalibHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 |3akmaaka OpraHoB M TKAHEH W3 3apOJIbIIIEBBIX 1
JUCTKOB
71 |Poct u pa3zButue xuBOTHBIX. JlaboparopHas padota | 1 0.5




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bceero|| Kontponsnsie | [Ipaktinueckue | 13Y1CHIA nudpoBbIe
paGoTHI paGoTHI oOpa3oBareibHbIe
pecypchl
«BbIsIBICHNE MPU3HAKOB CXOJICTBA 3apObILIEH
MMO3BOHOYHBIX KHUBOTHBIX)
72 |PazMHoxeHue U pa3BuTue pactenuil. Jlabopatopnasa|| 1 0.5
pabota «CTpoeHre OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHui»
73 |cTopus CTAaHOBIEHUS U PA3BUTHS TEHETUKH KaK 1
HayKH
74 ||(OCHOBHBIE MMOHATHSI 1 CUMBOJIbI TCHETUKH. | 0.5
JlaGoparopHas paboTa «/[po3odua kak 00bEKT
T€HETUYECKNUX UCCIICTOBAHUI
75 ||3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB. 1 0.5
Monorubpunnoe ckpemuBanue. [Ipaktuueckas
pabota "M3ydyeHue pe3yapTaToB MOHOTUOPUAHOTO
CKpeuIMBaHus y 1po30¢puis"
76 |Lutonormyeckue OCHOBbI MOHOTUOPHUIHOTO 1
CKpeUIMBaHus
77 ||Ananusupyroiiee ckpeumpanue. Hemomnnoe 1
JIOMUHUPOBAHHE
78 |durubpumgHoe ckpemmuBanue. [Ipaktuueckas padorta|| 1 0.5
«3yuenue pe3ysnbTaToB TUTHOPUIAHOTO
CKpEITUBaHUA Y IPO30(DUITBDY
79 |utonorudyeckre OCHOBBI JUTHOPUITHOTO |




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
CKpelIMBaHus
80 ||CuenneHHOe HACAEAOBAHUE TPU3HAKOB 1
81 || XpomocoMHas TeOpusi HACIEACTBEHHOCTH |
82 |l'eneruka mona 1
83 |['eHoTHI Kak LETOCTHAs CUCTEMA 1
84 |['eHeTnuecKui KOHTPOJIb PA3BUTHUS PACTEHUN, 1
YKUBOTHBIX U YEJIOBEKA
85 |M3MeHuYnBOCTh MPU3HAKOB. BUbI H3MEHYHBOCTH 1
86 |MonudukanmonHas U3MEHUYUBOCTD 1
87 |BapuauuoHHBIN psig ¥ BapuallMOHHAS] KPUBAsL. 1 0.5
Jlabopatopnas pabota «VccrnenoBanue
3aKOHOMEPHOCTEN MOIU(PUKAITMOHHOM
n3MeHuuBocTU. [locTpoeHne BapualimoHHOro psiga u
BAPUALIMOHHOW KPUBOM»
88 |['enoTunuyeckas u3sMeHYMBOCTh. KomMOMHaTUBHAS 1
U3MEHYUBOCTD
89 |MyraunoHnHas ”3MeHYMBOCTh. [IpakTnyeckas 1 0.5
paborta «Myranuu y 1po30¢uisl (Ha TOTOBBIX
MUKpPOIIpenaparax)»
90 |3aKkOHOMEPHOCTH MYTAIMOHHOTO ITPOIECCA. 1

ONHUTEHETHKA U DITUTCHOMHKA




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
91 |[eneruka yenoseka. [IpakTrueckas padbota 1 0.5
«CocTaBiieHHE U aHATIU3 POIOCIOBHOI
92 |MeTtoabl METUIIMHCKON T€HETUKH |
93 |3HaueHHEe MEIUIIMHCKON T€HETUKU B 1
NpEeAOTBPAIICHUU U JICUCHUU T€HETUYECKUX
3a00JIeBaHUH YeJIOBEKa
94 | OcHoBHBIE NOHATHS ceneKuu. JJabopaTopHas 1 0.5
pabota «3yueHue copToB KyJIbTYpHBIX PACTEHUHN U
MOPO/JT JOMAITHUX KUBOTHBIX)
95 |MeTtonbl cenekMoHHOU paboThl. JTabopatopHas 1 0.5
pabota «3yueHue METOI0B CEIEKIUU PACTECHUI
96 |docTukeHus CelNeKUUN pacTeHUIN U KUBOTHBIX. 1
[Tpaktrueckas pabora «IIpuBuBKa pacTeHUiD»
97 ||CoxpaHeHue, U3y4eHUE U UCTIOIb30BaHUE 1
TEHETUYECKUX PECYPCOB
98 |buorexHOJOTHS KaK HayKa U OTPacib 1 0.5
npousBojcTBa. [IpakTudeckas padora «3yuenue
00BEKTOB OMOTEXHOJIOTUM
99 ||OcHOBHBIE HAIIPABIICHUS] CHHTETUUECKON OMOJIOTUHN 1
100 | XpoMOCOMHas M TEHHAs! MHKEHEPUS 1
101 (MeaumnuHckre OMOTEXHOIOTHI 1




No Tema ypoka KonnuectBo yacoB Jara DIIEKTPOHHBIE
n/m Bcero|| Koutposbasbie || [Ipaktuueckue || A3Y1CHUA nu(posbIe
paBOTbI paGoTEI oOpa3oBareibHbIe
pecypchl
102 |[Pe3epBHbIii ypok. [ToBTOpeHue, 06001IeHKE, 1
CUCTEMaTHU3allMs 3HaHUN
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME || 102 0 13.5
11 KUNIACC
No Tema ypoka KonudecTBo yacos Jlara DJIEKTPOHHBIE
n/m Beero|[Kontponsasie| [Ipaxtuueckue|A3Y4eHHA|  IHppOBbIC
paGoTHI paGoTEI o0Opa3oBarebHbIe
pecypcbl
| OBomonroHHas teopus Y. J[apsuna 1
JIBrky1ue cuiibl 3BOJIFOLUM BUIOB o Y. JlapBuny 1
3 Bbopr0a 3a cyiecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
0oTOOp
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUH IBOTIOLIUU 1
5 DTarnbl 3BOJIIOIMOHHOTO MPOIIECCA: MUKPOIBOJIIOLUS U 1
MaKpO3BOJIIOIUS
6 [Tomynsanus — sneMeHTapHas €AMHULIA YBOIIOLUN 1
7 3akoH reneruyeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.| 1 0.5
JlaGoparopHas paboTa «BrIsiBIeHHE U3MEHUMBOCTH y 0COOEH
OJIHOTO BUJIa»
8 DneMeHTapHbIe (aKTOPhI IBOTIOLIUN 1




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
9 Dddekt ocHoBatens. Ih et OyTHUIOYHOTO TOPIIBIIIKA 1
10  |Murpauuu. M3onsuun nonyasiuuid: reorpapuyeckas, 1
OunoJIoruuecKas
11  |[EcTtecTBeHHBII1 0TOOp — HaNpaBISAOMUNA (DAKTOP IBOITIOLUU 1
12 |IIomoBoit oTOOP 1
13 |[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK pe3yiabTaT 1 0.5
Mukpo3Boonuu. Jlaboparopuas padora «3yuenue
apoMop(030B ¥ UAUOATANTAIIUN Y PACTCHUHN U )KUBOTHBIX)
14 |[Ipumeps! TpUCTOCOOJICHU Y OPTraHU3MOB: 1 0.5
Mopdonornyeckue, GU3noJIOrHIecKue, ONOXMMHUYECKHE,
noBegeH4eckue. Jlaboparopnas padota «I[Ipucnocobnenus
OpPraHU3MOB U UX OTHOCUTENbHAS LEJIeCO00Pa3HOCTH)
15 |Bun, ero kputepun u crpykrypa. JlaboparopHas padota 1 0.5
«CpaBHEeHHE BUJOB 110 MOP(HOIIOTUYECKOMY KPUTEPUIO»
16 | CrpykTypa BHIa 1
17 |BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIIUU 1
18 ||CBsI3b MUKPORBOIIOLUH U MUAEMHUOJIIOTUU 1
19  |Maxkpoasosonus. [TaseoHTOI0rMYECKE METOIBI H3yUEHHUS 1
IBOJIFOLIUU
20 |buoreorpaduueckue METObI U3YUCHUS IBOJIOIIUU 1
21 | DMOpuosorHYecKre U CPaBHUTENBbHO-MOP(DOJIOTHYECKHE 1




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paBoTbI o0Opa3oBareibHbIe
pecypchl
METO/Ibl U3YUYECHUS IBOJIIOIINU
22 |MoneKyasipHO-T€eHETUYECKHE, OMOXUMUYECKUE U 1
MaTeMaTHYECKUE METO/Ibl U3YUCHHS IBOITIOLUU
23 ||OO01ue 3aKOHOMEPHOCTH BOJIIOIIMHU 1
24 |ApmanTtuBHas panuanus. HepaBHOMEpPHOCTh TEMIOB ABOIoLHH | 1
25 |HayuHble rUIIOTE3bI TPOUCXOKIACHUS JKU3HU HA 3eMJIe 1
26 |/loHay4HbIE IPEACTABICHUS O 3aAPOKICHUN KU3HU 1
27 |OCHOBHBIE Tanbl HEOPTAHUYECKOHN IBOJIOLIAN 1
28  |['umoTe3sl 3apOKAEHUS )KU3HU 1
29 |Uctopus 3emuu u MeTobl €€ n3ydeHus. JlaboparopHas 1 0.5
pabota «/3ydyeHue u onrMcaHne UCKOMAaeMbIX OCTaTKOB
JTPEBHUX OPTaHU3MOBY
30 |[HauanbHbI€ 3Tallbl OPraHUYECKOM IBOJIOIUN 1
31 |[9BoJrOLMS DYKAPUOT 1
32 |OcHOBHBIE 3Tanbl BOJIOIUN PACTUTEIBHOIO MUPA. 1 0.5
[IpakTuueckas padota «3yuenrue ocoOeHHOCTEN CTPOCHUS
pacTEHUM Pa3HBIX OTIEIOB
33 |OcHOBHBIE 3TaNbl BOJIOIUN KUBOTHOTO MUpPA 1
34 |[OBomronus KUBOTHBIX. [IpakTueckas pabora «3ydenue 1 0.5

0COOCHHOCTEH CTPOCHHMS TTO3BOHOYHBIX JKUBOTHBIX)




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paBoTbI o0Opa3oBareibHbIe
pecypchl
35 |Pa3BuTHe XU3HM Ha 3eMIIE MO 3paM U Mepruoam 1
36 |[MaccoBble BEIMUPaHUSI — JKOJIOTUYECKUE KPU3ZHCHI 1
IPOILLIOTO
37 ||CoBpeMEHHBIN 3KOJOTMYECKHUI KPU3UC, ET0 OCOOEHHOCTH 1
38 ||CoBpemMeHHasi cuCTEMa OPTaHUYECKOTO MPOULIOTO 1
39  |OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB 1
40  ||AHTpOMOJIOTMS — HAyKa O YEIOBEKE 1
41 Pa3BuTne npeacTaBieHuid O MPOUCXOKICHUN YEI0BEKa 1
42  |MecTo 4enoBeKa B CUCTEME OPTaHUYECKOTO MUPA. 1 0.5
JlaGoparopHas pabota «/3yueHue 0ocOOEHHOCTEN CTPOCHUS
CKeJIETa YeJIOBEKA, CBI3aHHbBIX C MPAMOXO0KIECHUEM)
43  ||IBMKyIIHE CUIIBI aHTPOIIOT€HE3a 1
44  |CooTHoIIEHHE OMOJIOTUYECKUX U COIIMATBHBIX (PaKTOPOB B 1
aHTPOITOT€HE3E
45  ||OcHOBHBIE CTAaJIMU AHTPOIIOTEHE3A 1
46 |[IlaneoreHeTrka U MajaeoreHOMHUKA 1
47  |9BOMIOIMSI COBPEMEHHOT'O YEJIOBEKA 1
48 |Yemomeueckue pachl. [Ipaktuueckas pabora «3yuenue 1 0.5
HKOJIOTHYECKUX aJanTalldil YeTOBEKa
49  |IMexXauCIUIIMHAPHBIE METOAbI AHTPOIIOJIOTUU 1




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
50 |3apoxkneHue U pa3BUTHE YKOJIOTUN 1
51 |Metonsl sxoniorun. JlabopatopHas padora «3yuenue 1 0.5
METO/I0B SKOJIOTUYECKUX UCCIIEIOBAHUI»
52 ||3HadeHHE DKOJIOTHYECKHUX 3HAHUHU 1A YEJIOBEKA 1
53 | Okonoruueckue GakTopbl 1
54  ||A6uotuueckue paktopbl. CBET Kak IKOJOTUYECKUN (PaKTop. 1 0.5
JlabopaTopHas pabota «BelsiBIeHHE TPUCTIOCOOICHMI
OpPraHU3MOB K BIIMSHUIO CBETA»
55 ||AGuotuueckue paktopsl. Temmneparypa Kak SKOJIOTUYECKHMA 1 0.5
daktop. Jlaboparopnas pabora «BrisiBieHue
MPUCTIOCOOJICHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhI»
56 |[AbGuotnueckue GpakTopbl. BiaXHOCTh Kak 3KOJIOTUYECKUN 1 0.5
dakrtop. JlJaboparopHast pabota « AHATOMHUYECKHE
0COOEHHOCTH PAaCTEHH 13 pa3HbIX MECT OOUTAHUSD»
57 |Cpensl oOMTaHUS OPTaHU3MOB 1
58 |buonormyeckue puTMbI 1
59 | Kuznennsie HopMbI OPTaHU3MOB 1
60 |buotuyeckue hakTopsl 1
61 |3HaueHre OMOTHYECKUX B3aUMOJCHCTBUM AJi cyliecTBoBaHus| 1
OpraHu3MOB B cpeJie OOUTaHus
62 | DKosornueckre XapakTepuCTUKU MOMYJISALUH 1




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paBoTbI o0Opa3oBareibHbIe
pecypchl
63  |OcHOBHBIE TOKA3aTEIN NOMYJIALMU: YUCIEHHOCTD, IIIOTHOCTh, | 1
BO3pacTHAas U MOJIOBasi CTPYKTypa
64  OcHOBHBIE TOKa3aTEIU MOMYJIAIUU: POXKIAEMOCTh, IPUPOCT, 1
TEMII pOCTa, CMEPTHOCTh, MUTPALIUN
65 |Oxonoruueckas CTpyKTypa NOMYJISIUN 1
66 |uHamuKka NOMyJsUUU U €€ PeryJIaius 1
67 |KpuBble pocta uncieHHOCTH nonyisuud. Kpueie 1
BBDKMBAHUS
68 |Oxomoruueckas Huia Buaa. Jlabopatopuas pabora 1 0.5
«IIpucnocobieHust ceMsiH paCTeHUN K pacCeICHUIO»
69 |Bun kak cuctema nomyJsiui 1
70 ||3aKOHOMEPHOCTH MOBEAECHUS U MUTPALAN )KUBOTHBIX 1
71  ||Coo0bmiecTBO OpraHu3MoB — OHOIICHO3 1
72 ||9KocHucTEMa Kak OTKpBITask CUCTEMA 1
73 ||[KpyroBopoT BEHIECTB U TOTOK SHEPTUHU B IKOCUCTEME 1
74 ||OcHOBHBIE MMOKA3aTEIN SKOCUCTEMBI 1
75 | DkomorudyecKkue MUpamuIbl 1
76  |U3meHeHUst COOOIIECTB — CYKIIECCUU 1
77  |[IIpupoaHbIE IKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. 1

DKOCUCTEMBI MOPEN U OKEAHOB




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
78  |[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, cTenel,| 1
yCThIHb
79  |AHTPOIIOr€HHBIE YKOCUCTEMBI 1
80 |[Ypboakocuctemsl. [Ipaktuueckas padora «M3yuenue u 1 0.5
onucaHue ypooIKOCHUCTEMB»
81 |3akoHoMepHOCTH (POPMUPOBAHMS OCHOBHBIX B3aUMOJICUCTBUM | 1
OpPTaHU3MOB B 9KOCHUCTEMAX
82  |[MexaHu3MBbl BO3JCHCTBUS 3arpsi3HEHUM Pa3HBIX TUIIOB HA 1
cyOOpraHM3MeHHOM, OPIraHU3MEHHOM, MOIMYJIILIUOHHOM U
HSKOCHUCTEMHOM YPOBHSIX
83 |buocdepa — obmiemnaneTapHas 000109Ka 3eMITn 1
84 |Yuenue B. 1. BepHanckoro o ouocdepe 1
85 |[3aKOHOMEPHOCTH CYLIECTBOBaHUS OMOC(epbl 1
86 |KpyroBopoTsl BemecTB 1 OMOT€OXUMHUYSCKUE ITUKITBI 1
87 |3onanpHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH 1
88 |[YcroiiuuBocTh 6Mochepbl 1
89  |Dkonornyeckue KpU3uChl U UX MPUYHUHBI 1
90 |Bo3sneticTBue uenoBeka Ha Onocdepy 1
91 |AHTpomOreHHOE BO3/ICMCTBUE HA PACTUTENIbHBIA U )KUBOTHBIA | 1

MHP




No Tema ypoka KonnuectBo yacos Jara DIIEKTPOHHBIE
n/m Beero|[KontponsHsie|[Ipaxtuueckue|A3Y4eHHA|  IHPpoBbIC
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
92  ||OxpaHna npupoasl 1
93  |OcHOBHBIE IPUHIMUIIBI YCTOMYUBOTO Pa3BUTHUSA yeinoBedecTsa vl 1
IPUPOIBI
94  |PanmoHanbHOE NPUPOIOIOIb30BAHUE U COXPAHCHUE 1
OMOJIOTMYECKOT0 pa3HOOOpa3us 3emMiu
95 ||O600mEeHue o TeMe «MHUKPOIBOIIIOLUS U €€ pe3yIbTaThD) 1
96 |O606mEeHue o TeMe «MaKkpo3IBOJIOLHUS U €€ PE3YIbTAThI» 1
97 ||O606meHue no Teme «lIporcxoxaeHre u pa3BuTre KuU3HU Ha | 1
3emie»
98 ||[OGo6meHue o Teme «IIpoucxoxkaeHue yeaoBeka — 1
aHTPOIOTEHE3
99 ||OGo6mIeHu e 1o TeMe «DKOIOTHS — HayKa O 1
B3aMMOOTHOIIICHHSIX OPTaHU3MOBY
100 ||O6006meHue o TeMe «Opranu3mMsbl U Cpeia OOUTaHUS 1
101 ||O600meHue 0 TeMe «IKOJIOTUS BUIOB U TTOMYJISIIAI 1
102 (|(O60o6menue mo TeMe «brocdepa — rmodaibHast FIKOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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