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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yuebHOMY TipeameTy "buomorus” (manee - OHONOTHSA) HA YPOBHE
cpenHero obmero oopa3zoBanus pa3padoTaHa Ha ocHoBe DenepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit ®enepanuuny», OI'OC
COOQO, Konnenuuu npenojaBaHus ydeOHOTO npeamera «buonorus» U OCHOBHBIX
MOJIOKEHUH (heaepaibHOM padodeii MporpaMMbl BOCTIMTAHHMS.

Yuebnbrii mpeamet «buonorusy» yrnyonéHHoro ypomHs m3ydenms (10-11
KJTACChI) SABJISETCS OJHWM W3 KOMIOHEHTOB MpeAMeTHOW oOmactn «EctecTBeHHO-
Hayunble mpeaMete». CoriacHo mnojoxkenusm OIOC COO mpodunbHbIC
yueOHbIC MPEAMETHI, U3yUaeMble HA YIIyOJEHHOM YPOBHE, ABJISIOTCS CIOCOOOM
maddepennmanmy  oOydeHHST Ha YPOBHE cpeaHero odmero oOpa3oBaHHS H
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpearHuM TpodecCHOHANBHBIM U BRICIIAM 00pazoBaHueM. B To ke Bpems
KOKIbIA K3 HTUX YYEOHBIX TMPEIAMETOB JOJKEH ObITh OPUCHTHUPOBAH Ha
MPUOPUTETHOE peIlieHHEe O00pa30BaTENIbHBIX, BOCIHUTATENbHBIX W PAa3BUBAIOIIMX
3a/1a4, CBA3aHHBIX C TPoQOpUEHTAIMEH O0yJaoMMXCca W CTUMYJHPOBAHUEM
MHTEpECa K KOHKPETHOW 00JacTM HAYyYHOrO 3HAHMS, CBA3AHHOTO C OMOJIOTHEH,
MEUIAHOMN, YKOJIOTUEN, TICUXOJIOTHEHN, CITIOPTOM HWJIM BOEHHBIM JICJIOM.

[Tporpamma no yueOHOMy mnpenmery "buoniorus" naét npeacTaBi€HUE O
eI W 3aJadax W3ydeHwus ydeOHoro mpeaMera «bumonorus» Ha yriyOonéHHOM
YPOBHE, OIpeaesseT 00A3aTeibHOe (MHBAPUAHTHOE) TIPEAMETHOE COACPIKAHUE, €T
CTPYKTYpHUPOBAaHME IO pa3iejaM MW TeMmaM, paclpeneieHne Mo Kiaccam,
PEKOMEH/IyeT TOCJIEeI0BATEIbHOCTh M3YUeHHS Y4YeOHOTrO MaTepuayia ¢ y4&ToM
MEKIPEAMETHBIX W BHYTPHUIPEAMETHBIX CBSA3CH, JIOTHKH Y4eOHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxca. B nporpamme mno Ouonoruu
peaNM30BaH TPWHIWIN TPEEMCTBEHHOCTH C HM3YyUYCHHEM OWOJIOTHH HAa YpPOBHE
OCHOBHOro  oOmiero  oOpa3oBaHus, Onarogaps 4YeMy  IpoCMaTpUBaETCA
HANpPaBICHHOCTh HA  MOCJIEAYIOIIee Ppa3BUTHE  OMOJIOTMUECKUX  3HAHUH,
OPHUEHTUPOBAHHBIX HA (POPMUPOBAHHWE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUH O 310pOBOM 00pase KU3HHU, Ha



BOCTIMTaHUE OEPEXKHOTO OTHOIICHMS K OKPY’KAIOIIEeH MpUpOAHOM cpeae. B
mporpaMMme 1o OWOJIOTHM TakKe TMOKa3aHbl BO3MOXXHOCTH Y4YeOHOTO TMpeaMmera
«buonorua» B peammzauuu TpedboBanuii DG®I'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANPEAMETHBIM W TIPEAMETHBIM pe3yJibTaTaM OOyueHHWS W B
(opMHpOBAHUM OCHOBHBIX BHAOB y4e€OHO-TIO3HABATEIIBHOW  JIESITEIILHOCTH
00y4aroIMXcd IO OCBOCHHIO COJAECPXKaHUS OHOJIOTMUECKOro o00pa3oBaHHsA Ha
YPOBHE CpeaHEro o0Iero oopa3oBaHus.

VYuebOnbiil npeamer «buosiorua» Ha ypoBHE CPEAHEro oOlIero oOpa3oBaHUA
3aBepliacT OWOJIOTMYECKOEe O00pa3oBaHWE B IIKOJE M OPUCHTHPOBAH Ha
paciiMpeHue W yriiyoneHrue 3HaHWuN oOydaroluxcs O KHBOW MPHUPOJAE, OCHOBAX
MOJIEKYISIPHON W KJIETOYHOM OMOJIOrMHU, SMOpPUOIOTHA W OWOJOTHU Pa3BUTHS,
TCHETHKH, CEJICKITUN, OMOTEXHOJIOTHH, YBOJTIOITMOHHOTO YUCHHS U YKOJIOTHH.

WNzyuenne yueOHoro mnpeamera «buomorwsy Ha yriiyOJICHHOM YPOBHE
OPHUEHTHUPOBAHO HA TMOATOTOBKY OOYUaIOMHUXCH K TMOCICAYIOMEMY TOTYUYEHHUIO
OuojorMueckoro  o0pa3oBaHMs B By3aX W OPraHu3alUsAX  CPEIHEro
npodeccruonaapHOTO 0Opa3oBanusas. OCHOBY €ro COAEpPXKaHUS COCTABJISET CHCTEMA
OMOJOTHYECKUX  3HAHWH, TONYYEHHBIX TIPA  HM3YYCHUH  OOYYaIOIUMHUCS
COOTBETCTBYIOIINX CHCTEMATHUECKUX Pa3/eiOB OMOJOTHM HAa YPOBHE OCHOBHOTO
obmiero oOpasoBanus, B 10—11 kimaccax »Tu 3HaHMA MONy4aroT pa3BuTue. Tak,
pacmMpeHbl W YTJIyOJICHBI OWOJIOTMUECKUE 3HAHUSA O PACTCHUSAX, >KABOTHBIX,
rpubax, OaKkTepusax, OpPraHW3Me YeJIOBeKa, OOIMX 3aKOHOMEPHOCTIX >KH3HH,
JIOTIOTHUTEITHFHO BKITIOUCHBI OMOJIOTHYECKHUE CBEACHUS TPUKIIATHOTO U TIOUCKOBOTO
XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTUPBI IS MOCIIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke WHTErparusi OWOJIOTMYECKUX 3HAHWHU C
COOTBETCTBYIOIMMH 3HAHUSIMH, TOJYUYCHHBIMU OOYYaIONAMHUCS TIPU H3YUCHHUH
¢vzuku, XumMun, reorpadur 1 MaTEMaTHKH.

CrpykTypa mnporpaMmbl I0 ydeOHOMY TmipeaMeTy 'buomorus’ oTpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ JBOJIIONMOHHBIA TOAXOABI K WM3YUCHHUIO OWOJIOTHH.
CormacHO UM, U3y4arOTCsl CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE SIS KUBBIX
CHCTEM PA3HOTO YPOBHS OPraHU3aIlMH, SBOJTIONMHA OPTAaHUYECKOTO MUpPa Ha 3emIle,
COXpaHEHMs OHOJIOTMYECKOro pa3zHooOpa3us miaHeTsl. Tak, B 10 Kiacce
W3YYaAIOTCA OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJOTHH, SMOPHOJIOTHH W
OMOJIOTHU Pa3BUTHA, TCHETHKH W CEJICKIINH, OWOTEXHOJIOTHH W CHHTETUUYECKOU
OMOJIOTHY, aAKTyaIM3UPYIOTCS 3HAHWA OO0ydaromuxcs 1o OOTaHWKEe, 300JI0THH,



anatomun, Qusmonoruu uejgoBeka. B 11 kmacce w3ydaroTcs HSBOTIONHAOHHOE
YUCHHE, OCHOBBI SKOJIOTHH U yueHue o duocdepe.

Yuebnbiii  mpeamer  «buonorus»  Opu3BaH =~ O0ECMEUUTH  OCBOECHHUE
00y4JaromuMHCss OUOJIOTHYECKUX TEOPUI U 3aKOHOB, UACH, NPUHIIMIIOB U MPaBWUJI,
JIeJKAMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, 3HAHUH O
CTPOCHHMM, MHOTO00pa3uh M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, NOMyJIALnY,
OMOILICHO3a, SKOCUCTEMBI, O BbIAAIOIIMUXCA HAYUHBIX JOCTHKEHUAX, COBPEMEHHBIX
UCCIIETIOBAHUSX B OMOJIOTHH, MPUKIIAJAHBIX ACTIEKTaX OMOJIOTMYECKUX 3HAHUM. [jis
pa3BUTUA W TOAJACPKAHUS HMHTEpeca OOydaroluxcss K OHOJIOTMM Hapsaay co
3HAUUTEJIbHBIM 00BEMOM TEOPETHUECKOr0 Marepuajia B COACPIKAHUM MPOTPaMMBbl
1o OWOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHMEH CTAHOBJICHHWS W PA3BUTHSA
TOH WaM HMHOW oO0jacTh OWMOJIOTHMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEKHBIX
YUEHBIX B PELICHUE BAXKHEHIIMX OMOJIOTMUECKUX U HKOJIOTHUECKUX TPOOJIEM.

[enp nzyuenus yueobHoro npeamera «bruonorus» Ha yriiyOlI€éHHOM YPOBHE —
OBNIaJIcHAE  OOYyYalOMMMHUCS  3HAHWSAMHU O  CTPYKTYPHO-(PYHKITMOHATTEHOMN
OpraHu3alliyi KUBBIX CHCTEM PA3HOrO paHra W MpUOOpPETEeHUE YMEHUI
WCIIOJIB30BATh TH 3HaHUSA B (JOPMHUPOBAHWM MHTEPECA K OMPENENEHHONW o0nacTr
mpoeCCHOHATFHON NEeATeFHOCTH, CBS3aHHOW C OWONOTHEH, WiH K BHIOOPY
y4eOHOT0 3aBEJICHMS IS MTPOJOJIKEHUA OMOJIOrHYECKOro 00pa3oBaHus.

JlocTrxkeHne 1enu  u3yueHuss yueOHoro mnpenmera «buonorus» Ha
YIIIyOJIEHHOM YPOBHE 00ECIIEUMBAETCS PEUICHUEM CIICAYIOIIUX 3314

OCBOEHHME OOYYAIOITUMHMCSA CUCTEMBI OMOJIOTMUECKHUX 3HAHWH. 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHAX, KOHILECHIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
MPABUJIAX, COCTABJIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOTOOOpa3uh W OCOOEHHOCTSAX OWOJIOTHUYECKUX CHCTEM (KJIETKA,
OpraHu3M, MOMYJIAAS, B, OMOTEOIeH03, Onocdepa); 0 BELAAOIINXCS OTKPHITHSIX
Y COBPEMEHHBIX UCCJIEOBAHUAX B OUOJIOTHH,

O3HAKOMJICHHE OOYYaroOlMXCs C METOAAMHU TO3HAHUS JKUBOW MPUPOJBI:
HCCJICIOBATCILCKAMHM  METOJAaMU  OWOJIOTHYECKUX HAyK (MOJICKYJIApHON W
KJIETOYHOM Ouosioruu, SMOpUOJNIOTMM M OWOJIOTMM Pa3BUTHS, TE€HETUKU U
CEIEKIMKN, OMOTEXHOJIOTUM U CUHTETHYECKOW OWOJIOTUH, TAJCOHTOJIOTHH,
SKOJIOTHH),  METOAAaMH  CaMOCTOSITEIbHOTO  TIPOBEIACHUS  OMOJIOTHYECKUX
UCCIICIOBaHM B JjabopaTopud W B mpupoae (HAOMIOIEHWE, W3MEPEHUE,
AKCIICPUMEHT, MOJICITUPOBAHUE),

OBJIQ/ICHUE OOYYAIOIIMMUCSA YMEHUSAMHU. CaMOCTOATEJIBHO  HAXOAWTh,
aHAM3UPOBATh W HMCIOJB30BaTh OWOJIOTMUECKYIO WH(OPMAIUIO, TOIH30BATHCA
OMOJIOTMUECKON TEPMHUHOJIOTUEN W CHUMBOJIMKOW, YCTaHABJIMBAThb CBA3b MEXKIY
pa3BuTHEM OWOJIOTUM W COUMAIbHO-3KOHOMHUYECKMMH W  SKOJOTHUYECKUMH
mpo0OJieMaMu 4YeJIOBEUECTBA; OLICHWBATH MOCIEACTBHUS CBOEH AEATEIBHOCTH IO



OTHOIIICHUIO K OKPYXKaloIeh NPUPOAHON cpeae, COOCTBEHHOMY 3/0POBBIO H
3MI0POBBIO  OKPYJKAIOIMUX  JIIOACH, OOOCHOBBIBATH H  COOMIOAATh  MEPHI
npoduakTuki WHGEKITMOHHBIX 3a00JI€BaHNN, TIPaBUIa MTOBEACHUA B TIPUPOJIC U
obecrnieueHusi OE30MACHOCTA COOCTBEHHOW >KU3HEAEATEIbHOCTU B UPE3BbIYANHBIX
CHUTyallUsIX TPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYUHBIEC OTKPHITHSA B 00JTACTH OMOJIOTHH,

pa3BUTHE Y O0yYAOMIMXCA WHTEIUICKTYATbHBIX U TBOPUECKUX CTIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIOMIAMHUCS OTKPHITHSAMH W COBPEMCHHBIMH
HCCJICIOBAHUSIMU B OHOJIOTHH, PEMIAEMBIMH €10 MpoOIeMaMu, METOOJIOTHEH
OMOTIOTHIECKOTO WCCIICTIOBAHNA, MPOBEICHUS AKCTICPUMEHTATTBHBIX
WCCJICIOBAHMM, PEMICHHS OMOJIOTHYECKUX 33724, MOACITUPOBAHMS OMOIOTHUYECKHAX
00BEKTOB U MPOIIECCOB;

BOCITUTAHUE Y 00YYAIOMUXCS TIEHHOCTHOTO OTHOIIEHHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJEIBHBIM €& 00bEeKTaM U ABJICHUSAM, (JOPMUPOBAHUE FKOJIOTHICCKOM,
TCHETHUECKOW TPaMOTHOCTH, OOIMIeH KyJbTyphl TIOBEACHHWS B  TPUPOJC;
WHTETPAIMN €CTECTBCHHO-HAYYHBIX 3HAHUH

npuoOpeTeHre  OOydJalomMMKUCS  KOMIETEHTHOCTH B PalMOHAJIBLHOM
MPUPOAOTIONH30BAaHNN (COOJIOICHUE TPABWII TOBEJACHUS B TPHUPOAC, OXPaHBI
BUJIOB, PKOCUCTEM, OWocdepsl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 30POBHS
OKpyXaromux Jroaer (coOmomenmst wMep npodumakTukd — 3a00JeBaHUH,
obecrieueHre O€30MACHOCTH JKU3HENCATCIFHOCTH B UYPE3BBIYANHBIX CHTYAIHSIX
MPUPOAHOTO W  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIIOJb30BAHHS
OMOJIOTMUECKUX 3HAHUN U YMEHUH B MOBCEHEBHOMN KU3HMU,

CO3JJaHUE  YCJIOBHM  JUII  OCO3HAHHOrO  BbIOOpa  OOyYarOUMUCS
WHJABUAAYAJTbHOU 00pa3oBaTEIbHON TPACKTOPHUH, CITIOCOOCTBYIOIIEH
MOCJICYIOIIEMY TTPO(ECCHOHATFHOMY CaMOOTIPEACIICHHIO, B COOTBETCTBHUU C
WHIUBUY AJTbHBIMH UHTEPECAMH W TIOTPEOHOCTAMHU PETHOHA.

OO11ee yucao 4acoB, OTBEACHHBIX HA M3yYeHUE OWOJIOTUM HA YITyOJIE€HHOM
ypOBHE cpeaHero o0iero odpazosanus, cocrasisier 204 gaca: B 10 knacce — 102
yaca (3 gaca B Heaemo), B 11 kimacce — 102 waca (3 gaca B HeAemo).

Ot6op opraHu3arMoHHBIX ()OPM, METOJOB M CPEACTB OOydeHHsS OHOJIOTHHU
OCYHIECTBIISIETCS ¢ YUE€TOM Crenu(UKA €TO COACPKaHWA W HANpPaBJICHHOCTH HA
MPOOJDKEHHE  OMOJIOTHYECKOTO O00pa3oBaHWA B OPraHU3alMsaX — CPEIHETO
Po(eCCUOHATFHOTO U BRICIIIETO 00pa30BaHUS.

O0s3aTebHBIM YCIOBUEM MPU OOYUCHUU OMOJIOTUU HA YI1yOJEHHOM YPOBHE
ABIIACTCS TPOBEJICHUE JAOOPATOPHBIX W TMpakThueckwx pabor. Takke ywactue
00ydJaromuXCA B BBHITIOJTHEHUH MPOEKTHBHIX M YUEOHO-UCCIIEMOBATEIBLCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENCISICTCS  YUHUTEIIEeM HAa  OCHOBE  MMEIONIUXCS
MaTePUATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX TIPUPOJAHBIX YCIOBHH.



COJAEPKXAHUME OBYUYEHUSA
10 KUIACC

ConepxaHue TporpamMMbl, BBIJICJCHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyIapcTBeHHOH nToroBoit arrecramuu (I MA).

Tema 1. buosorusi kKak Hayka

CoBpeMeHHas OMOJIOTHS — KOMILJIEKCHAs Hayka. KpaTkas ucropus pa3BuTus
Oouojornv.  buonorvueckue  Haykh M U3Y4ae€Mble ~ UMH  TPOOJIEMBI.
OyHIaMEHTAJbHbIEC, TPUKIAIHBIE W TOUCKOBBIE HAyUHbIC HCCICIOBAHUS B
OMOJIOTHH.

3nauenre OMONOTHH B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYUHOMN
kaptuHbl Mupa. IIpodeccnu, cBs3aHHble ¢ Owonorueii. 3HaueHHWE OHOJIOTHH B
MPAKTUUYECKON JNEATENBHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO35HCTBE,
MIPOMBILLJIEHHOCTH, OXPAHE NPUPO/IbI.

JemoHcTpanumn

[TopTpersr: Apuctotens, Teodpacr, K. Jlunneii, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseit, I'. Menaens, B. M. Bepuanckuii, 1. I1. I1asnos, . 1. Meunukos, H.
H. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuibsl 1 cxembl: «CBS3b OWONOTMM C JAPYTUMH Haykamuy», «Cucrema
OMOJIOTUUECKUX HAYK.

Tema 2. /KuBble cucTeMbl H UX U3yUYeHHE

JKuBbie cucTeMbl Kak NOpeAMET u3yueHuss Ouosioruu. CBOWMCTBA KUBBIX
CUCTEM: €IUHCTBO XHMMHYECKOIO COCTaBa, JAMCKPETHOCTh M IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSAOYEHHOCTh CTPYKTYPbl, OTKPBITOCTh, CaMOOPTraHW3alMs,
CaMOBOCIIPOU3BECHUE, PA3/IPAXKUMOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alM >KUBBIX CHUCTEM: MOJEKYJISAPHbIN, KIETOUYHBIMH,
TKAQHEBBIH, OPraHU3MEHHBIM, MOMYJIAUOHHO-BUIOBOH, 3KOCHUCTEMHBIN
(buoreonieHoTHUECKHUH ), Omochepubrit. [Iporecchl, TPOUCXOMANITHE B KUBBIX
cuctemax. OCHOBHBIE TPHU3HAKKA >KUBOTO. JKW3HB Kak ¢opma CyIecTBOBAHUS
Marepud. Hayku, n3yyaroiue ;KuBble CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALIMHU.

N3ydenune xuBbix cucreM. Metoasl Ouonormyeckoi Hayku. HaOmoneHwe,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alua, MetaaHanus. [louarue o 3aBucumoii u
HE3aBUCHUMOW mnepemMeHHOW. [lnaHupoBanue skcrnepuMeHTa. I[locTtaHoBka U
nposepka runote3. Hynepas runorte3a. [loHAaTre BHIOOPKH U €€ HOCTOBEPHOCTD.
Pa3zbpoc B Owuonornueckux mAaHHbIX. OIEHKA JOCTOBEPHOCTH TMOIYUYECHHBIX
pe3ynbTatoB. [IpuyuHBI MWCKAXKEHHMS PpPeE3yJIbTaTOB 3KcrepuMmeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JemoHcTpanumn



Tabmuiblt 1 cxembl: «OCHOBHBIC TIPU3HAKK JKU3HW», «bHOJOTHYECKHE
cucteMbl», «CBOWCTBA KUBOW Marepum», «YPOBHU OpPraHU3alUM KUBOH
npuposb», «CTpOEHHE KUBOTHOW KIETKM», «TKaHM JKUBOTHBIX», «CHUCTEMBI
OpraHoB YeJIOBEUECKOTO opranusMmay», «bmoreonenos», «bmochepa», «Metoasi
W3YUYEHUS )KMUBOUN TIPUPOJIBIY.

ObGopynoBanue:  nmaboparopHoe  oOOpyJOBaHME [ TPOBEACHUA
HaOJIIO/ICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuueckass padora «l/crnonb30BaHUE PA3TUUYHBIX METOJOB TMPH
W3YUYEHUH JKUBBIX CHCTEM).

Tema 3. buosiorus KjieTku

Knerka — crpykrypHO-QyHKIIMOHANIBHAS eauHUIA JkuBOrO. Hctopus
oTkpbITus KieTku. Pabote P. ['yka, A. Jlesenryka. Knerounas teopus (T. [1IBann,
M. Illneiinen, P. Bupxos). OCHOBHBIC TOJIOKECHUS COBPEMEHHOW KICTOYHON
TEOPUHU.

Metoabl  MOJEKYJSPHOM M KIETOYHOH  OWOJIOTMU:  MHUKPOCKOIHS,
xpomartorpadus, ekTpodope3, METOJ MEUCHBIX aTOMOB, auddepeHnramIbHOe
1eHTpuyrupoBaHne, KyJIbTUBUPOBAHUE KIIETOK. [3yuenue ¢huxcuposantvix
K1emok. DIEKTPOHHAs MUKpockonusa. Koxgoranvhas muxpockonus. Bumanvhoe
(npudicuzneHHoe) usyyeHue Kiemox.

JemoHcTpanumn

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

Tabmuibl U cxembl: «CBETOBOW MUKPOCKOM», « JIEKTPOHHBIA MUKPOCKOIM,
«HcTopust pa3BUTHS METOJO0B MUKPOCKOTTUI.

OOopyaoBaHHE: CBETOBOW MHUKPOCKOI, MHUKpONpenapaThl PaCTUTENIbHBIX,
YKUBOTHBIX U OAKTEPUATBbHBIX KJIETOK.

IIpakTudeckass padGora «l3yueHume MeETOJOB KIETOUYHOM OHMOJIOTHH
(xpomarorpadus, snexrpodopes, aubdepeHmanbHoe TEHTPUPYTHPOBAHKE,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJaeTKU

XUMHUUECKUNA COCTaB KJIETKH. Makpo-, MUKPO- W YJbTPAMHKPOIJIEMEHTHI.
Bona u €€ poib Kak pacTBOpUTENA, peareHTa, ydacTHe B CTPYKTYpPUPOBAHUU
KJICTKH, TEIUIOpEryauuu. MUHepajbHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYEecKas
poJib. PoJib KATHOHOB U AHUOHOB B KJIETKE.

Opranuueckue BelIECTBA KIECTKU. buosiornueckue mnojauMepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekybl. [leppuuHas
CTpYKTypa Oenka, TNenTuaHas CBA3b. BTopuuHas, TpeTWYHas, YETBEPTUUYHAA
cTpyktypsl. Jlenarypamms. CsoiictBa OenkoB. Knaccudumkanms — Oenkos.
buonornueckue Gpynkimu 6emkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXAPUbl, OJIMTOCAXAPUIbl U MOJUCAXAPHU/IBIL.
O6mmit taH cTpoeHWS W (U3HKO-XUMHUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornueckne GpyHKITMU YTIIEBOIOB.

Jlvmuaet. ['mapodwunsHo-rHApOdOoOHBIE cBOicTBA. Kitaccndukarus numuaos.
Tpurmunepuabl, dochomunuabl, BOCKHA, CTepOHAbl. buomorumdeckne ¢GyHKIHH
aunuaoB. O01ue cBoMCTBA OMOJIOTHYECKUX MEMOPAH — TEKYUECTh, CTIOCOOHOCTh K
CaMO03aMBbIKaHUIO, TTOJTYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotsl. JJHK u PHK. CrpoeHue HYKIEHHOBBIX KHUCJIOT.
Hykneorunpr. Ilpunnun kommementapHoctr. [lpasuno UYapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenue n ononorundeckue ¢ynakmmm JIHK.
Bunasr PHK. ®ynkinuu PHK B knetke.

Crpoenue mosekynbl AT®. Makposprudueckue cpsizu B Mmosekyyne ATO.
buonornueckne pynkmuu AT®. BoccTanoBneHHbIE TEPEHOCUNKH, UX (DYHKITAA B
knetke. J[pyeue wuyrneozuompugocpamer (HT®). Cexsenmposanue JIHK.
Memoowr eenomuru, mpaHCKpunmoMuKy, NPOMeoMUKHU.

CrpykrypHas Ononorus. OHOXHMHUYECKHE W OMO(H3UUYCCKHE HCCIICA0OBAHMS
COCTaBa MW MPOCTPAHCTBEHHOW CTPYKTYphl OuoMmonekya. Mooenuposanue
CmpyKmypwl U QyHKyuil 6UOMONEKYI U UX Komniexcos. KomnviomepHwiti Ouzativ u
OpeanHudecKuii CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHATIO2O08.

JemoHcTpanumn

[Toptpeter: JI. [lomunar, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknuH,
®. Conrep, C. IIpy3unep.

Hnarpammel:  «PacnpenesieHne XMMHUECKUX HJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOAELY.

Tabmuupl u cxembl: «llepuoamyeckas TabaMIA XUMHUUECKUX 3BJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOIbI», «BemecTtBa B cocraBe opranusMoBy, «CTpoeHHe
MOJEKYIbl Oenka», «CTPYKTyphl O€IKOBOW MOJIEKYJbl», «CTPOCHUE MOJIEKYJ
yriaeBoaoBy, «CTpoeHue MOJieKysl JunuaoBy, «HYKIIEMHOBBIE KHCIOTHIY,
«Ctpoenue monekysnbl ATOy.

OO0opyaoBaHue: XUMUUECKAs TIOCYa U 000PYIOBaHUE.

JlaGopaTopHas padora «OOHapyxeHHe OCIKOB C TMOMOIIBIO KaueCTBEHHBIX
peakuuny.

JlaGopatopnas  pabGora  «lcciaemoBaHWe — HYKJIEHHOBBIX  KHCJIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMUHBIX OPTaHU3MOB.

Tema 5. CtpoeHue u GyHKINH KJIETKH

Tunel KJIETOK: SyKapuoOTHUECKass u npokapuoTudeckas. CTpyKTypHO-
(hyHKIIMOHATBHBIC 00Pa30BAHUS KICTKH.



Crpoenue npokapuoTHueckoi kieTku. Kietounas creHka OakTepuii U apxen.
OcobeHHOCTH CTpOCHHUS TeTepoTpodHON W aBTOTPOPHONW MPOKAPUOTHUCCKHIX
KJIeTOK. MecTo u poJib NPOKapuoT B OMOLICHO3aX.

Crpoenue u (hyHKIIMOHUPOBAHUE AYKApUOTUYECKON KJICTKH.
[lnasmartmueckas wmemOpana (tiasmajemma).  CTpykTypa  IIa3MaTHUECKOW
MeMOpaHbl. TpaHCHOpPT BEIIECTB YEPE3 IMJIA3MATHUYECKYIO MEMOpPaHy: MacCUBHBIN
(maddy3us, obneruénnas auddysng), akTUBHBIA (TIEPBUYHBIA W BTOPWYHBIN
akTUBHBIA Tpadcnopt). [logymponumaemocts wMemOpanbl. Pabota HaTpuii-
KaJIMEBOTO HAcoca. DHJOIMUTO3: MUHONKTO3, (haronutos3. Dk3omuto3. Knetounas
crenka. CTpykTypa U GyHKIIAA KIICTOYHOU CTEHKH PACTEHUMN, TPHOOB.

uromnasma. I{uto3omb. [{uTockener. [Buxenne nuromiazMbl. OpraHousl
KieTku. OnHOMEeMOpaHHbIC OPraHOWJbl KJIETKHA: 3HAOMJIA3MATUYECKasi CETh
(OIIC), anmapat ['onbmku, TU30COMBI, UX CTpoeHWe W (QyHkImH. B3auMOCBs3bH
OJTHOMEMOPAHHBIX OpPraHOWAOB KIETKH. CTpOEHHE TPaHYJISAPHOIO PETUKYJIyMA.
Mexanuzm nanpasienus 6eaxos ¢ I1IC. Cunte3 pactBopuMbix OenkoB. CHHTE3
KJIETOUHbIX ~ MeMmOpan. [maakuii  (arpaHyssipHBINA)  SHAOMIA3MATAYECKHMA
perukyaym. CekperopHas ¢yHKIms ammapara [onsmku. Moougurkayus denxos 6
annapame 'onvoxcu. Copmuposka 6eixkos ¢ annapame ['onvoocu. Tpancnopt
BEIIECTB B KJIeTKE. Bakyonn pacturenbHbix KieTok. Kiietounsiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWAbBl  KJIETKW:  MUTOXOHJIPUH,  TLJIACTHU/IBI.
Ipoucxoaxcoenue mumoxonoputi u niacmuo. Cumoduocenes (K.C. Mepeocrosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIUA MUTOXOHApUH W muactuna. [lepBuunsie,
BTOPWYHBIE W  CJIOXKHBIE  TUIACTUAB  (POTOCHHTE3WPYIOMMX  HYKAPHOT.
XITOpOmIacThl, XpPOMOILIACTHI, JISHKOIJIACTHI BBICIIUX PACTCHUI.

HememOpanusie opranouasl kietkun CTpoeHne W (PyHKIMHA HEMeMOpaHHBIX
OPraHoOuI0B KJIETKMU. Pubocombi. LIpomescymounvie Gunramenmei.
MukpodunamenTtsl. Axmunosvie  muxpoguiamenmol.  MpIIICUHBIE  KIETKH.
Axmunogvie komnonenmol Hemviuteunvx kiemox. Mukporpybouku. KneTtouHbii
ueHtp. CTpoeHME U JBWIKEHHE KIYTHUKOB M PECHUUYEK. MHUKpPOTPpyOOUKH
muToriasMel.  LleaTpuons. benxu, accoyuuposannvie ¢ MukpouiameHmamu u
Mukpompyboukamu. Momophwie dexu.

Anpo. Obosiouka sApa, XpOMATHH, KapUOILJIa3Ma, SIAPBIIIKKA, UX CTPOCHUE H
dbyaknun. SnepHpiii  6emkOBBIM MaTpukc. [IpocTpaHCTBEHHOE PACTOOKECHHE
XpOMOCOM B HWHTEpha3sHOM saApe. JIyxpomamur u cemepoxpomamun. bemkn
XpOMaTUHA — THUCTOHBI. J[unamuka sioepHoli obonouku 6 mumose. Hoepuwiii
mpancnopm.

Knetounsie BratoueHuss. CpaBHUTEIbHAS XapPAKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JemoHcTpanumn



[Toptpetsi: K.C. Mepexkonckuit, JI. Maprynmuc.

Tabmuislt U cxembl: «CTpoeHUE SYKApUOTHYECKOW KIeTKn», «CTpoeHue
XKUBOTHOH  kieTkn», «CTpoeHue  pacTuTeNlbHOM  KieTkw», «CTpoeHue
MUTOXOHAPUNY, «Apoy, «CTpoeHne NPOKaApUOTHUUYECKON KIETKUY.

OO0opynoBaHUE: CBETOBOW MUKPOCKOI, MHUKPOIMPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTpENaparbl 0aKTepUATIbHBIX KJIETOK.

JlaGopaTopunas pabGora «l3yueHwe CTpoeHHS KJIETOK Pa3IHUYHBIX
OpPraHU3MOBY.

IIpakTuueckas padora «3yueHue CBOWCTB KJIETOYHOU MEMOPAHBIY.

JladbopaTopHas pabora «lccinegoBanue miaasmoniv3a W JEMJIa3MoJv3a B
PACTUTEIbHBIX KIETKAX).

IIpakTnueckass paGora  «M3ydeHwe  ABUKEHUA  LUTOIJIA3Mbl B
PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BelIECTB U MpeBpallleHe YJHEPTHU B KJIETKe

AcCUMWIALNAS U TUCCUMUWIISIIIUS — IB€ CTOPOHBI MeTadonu3Ma. Tunsl oOMeHa
BCIECTB. aBTOTPO(HBIN W TeTepoTPOodHBIA. YUacTHe KUCIOpoaa B OOMEHHBIX
mpoleccax. OJHEPreTUYECKoe oOecneueHue KIeTKu: mnpeppaineHue ATD B
OOMEHHBIX Tpoieccax. DEepMEHTATUBHBIA XapaKTEP PEAKIUN KJIETOUHOTO
MeTtabonmuama. DOepMeHTBHI, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JCHCTBHA.
Kodepmentsl. Otnuuns GepMEHTOB OT HEOPTaHWUYECKUX KaTaIM3aTOpPOB. bemku-
aKTUBATOPHl W OCIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DepMEHTATHBHBIX
peaknnii OT Pa3IMIHBIX (PAKTOPOB.

[TepBuUHBI CHUHTE3 OPraHUYECKUX BEHIECTB B KiIeTke. DOTOCUHTES.
Anokcueennwviti u oxcueennwlii homocunmes y oaxmepuii. Ceemocobuparowue
nueMenmvl U nueMenmvl peakyuonHoco yermpa. Poiib XJOpOIIacTOB B MPOLIECCE
cdborocunTe3za. CeroBas u TeMHOBas ¢aspl. Pomoowvixanue, Cs., Cy u CAM-munwvi
¢pomocunmesa. TlponyktuBHOCTH (hoTOCHHTE3a. BrmsHue pasnuuHbix (HakToOpoB
Ha CKopocTh (poTrocuHTe3a. 3HAaUeHHE (POTOCHHTE3A.

XEMOCHHTES. Paznoobpazue OPraHNU3MOB-XEMOCHHTETHKOB:
HUTPUGPUITUPYIONHE OaKTePUH, JKEIe300aKTepuu, CepoOaAKTEpUH, BOJOPOIHBIC
OakTepuu. 3HAUECHUE XEMOCHHTE3A.

AHaspoOHbie opranu3mbl. Bunabl Oposkenus. [IpoaykTel OpoKeHHS U WX
UCIOIb30BAHUE YETOBEKOM. AHA’POOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTENHN OOJIC3HEH.

AspoOHbBIE OpPTraHU3MBI. Ortanbl 3HEPreTUYECKOTO oOMeHa.
IToaroroBuTenbHbIN Tan. [ THKOMN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buosiornyeckoe OKUCIEHUE, WK KJIETOUHOE JibIXaHue. Pojib MUTOXOHAPUH B
npoiieccax OMoJoruueckoro okucieHus. [{uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanme. Iuepeusi memoOpanHoeo epaouenma npomonos. Cunmes



ATD: paboma npomounnoit ATO-cunmaszer. IlpeumyniecTBa a’3po0OHOTO MyTH
oOMeHa BelecTB nepea aHa3poOHBIM. DG (HEKTHBHOCTh SHEPTreTHUCSCKOro 0OMeHa.

JlemoHcTpanumn

[Toptpetsi: JIxk. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxeMbl: «DoTOCHHTE3Y, « IHEPreTUUeCKnii 00MeH», «brnocuHTEe3
oenkay», «Ctpoenue pepmenTay, « XEMOCHHTE?Y.

OO0opyaoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJAOBAHUE ISl MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHbBIX MUKPOIPENAPaTOB.

JlaGopaTopHnass  pabora  «l3yueHHe  KATAIMTUYECKOH  aKTMBHOCTH
(hepMeHTOB (Ha TPUMEPE aMUJIA3hl WK KaTajlasbl)y.

JlabopaTopHass pab6ora «M3yuecHue QepMEHTATUBHOTO PpaCIICILICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopnass pa6ora «CpaBHeHHe TporieccoB  (orocuHTe’a U
XEMOCUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKEHUS M JBIXaHHUSD?.

Tema 7. HacaencrBenHasi undgopManus U peajm3zanus eé B KJeTKe

Peakuun mMatpuuHoro cuHte3a. [[pUHIMN KOMIJIEMEHTAPHOCTU B PEAKLMAX
MaTPUYHOTO CHMHTE3a. Peanmmzarus HacneACTBeHHOW mH(popMaIuu. | eHeTHIeCKuid
KOJ, ero cBoWcTtBa. TpaHckpunums — Martpuusblii cuHTe3 PHK. IlpmHnmmnen
TPAHCKPUIIMU; KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemre. Hexooupyiowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpaHcnoptHbeix PHK B GuocunTese Oenka.
VYcnosusa Ouocunte3a Oenka. KoaupoBanuwe amunokucnor. Ponap pubocom B
OonocuHTe3€e Oenka.

Cospemennvie npeocmasaenus o cmpoenuu cernos. OpraHuzalus reHoMa y
MPOKAPUOT U SYKApUOT. Perynsius akTUBHOCTH T€HOB Yy MpokapuoT. ['mmoresa
ormepona (®. XKaxob, XK. Mano). Monexynsprvie mMexanusmvl SKCNPECCUlL 2eHO8 Y
syrapuom. Pons xpomamuna 6 pecynsiyuu pabomel ceHos. Perynsamus oOMEHHBIX
nmpoiieccoB B KieTke. KieTounsiit roMmeocTas.

Bupycer — Heknerounsie (HOpMbl KU3HU U 0O0NHMraTHhIC TTapa3uThl. CTpoeHUE
MPOCTHIX W CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKu3HeHHbili Yuki
JIHK-cooeporcawyux  eupycos, PHK-cooepocawux e6upycos, oOaxmepuoghacos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupychble 3a00neBaHus uenoBeka, kuBOTHbIX, pactenui. CIIU], COVID-
19, commanbHble M METUITUHCKUE TTPOOIEMBI.

buounpopmamura: unmespayus u ananus 601vUIUX Maccusod (« bigdatay)
CMPYKMYPHbIX OUOI02UdecKux oannvix. Hanomexnonocuu 6 6uoioeuu u meouyune.
Ipoepammupyemwvie ynryuu denxos. Cnocobel 00CmMasKu 1eKapcme.



JemoHcTpanumn

[Toptpersr: H. K. Konpuos, 1. . iBaHoBCKui.

Tabmunbl u cxembl: «brocunTes Oenkay, «I eHeTHUeCKUH Koa», «BUpyChI»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3aHue MOJCIIH BUPYCAy.

Tema 8. /KusHeHHbIN ITUKJI KJIETKHU

Knerounsiéi 1wk, ero mepuwoasl W peryisiusa. Hurtepdaza w MuTO3.
Oco0eHHOCTH TIPOIIECCOB, MpoTeKaromux B wHTEp(daze. [loaroToBka KIETKH K
aenenuto.  llpecuHTeTnuecknii  (MOCTMUTOTHUYECKWAH), CHHTETHYECKHH |
MOCTCHHTETHUECKHUH (MPEMUTOTHUCCKUI) TIEPHOIBI HHTEP(DA3HI.

Marpuunsiii cunte3 JAHK — permmukanms. [Ipuanunsr perummkamuu JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUMAPAIIEIbHOCTb.
Mexanuzm perukaiuu JITHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepsl u
TelloMepa3a. XPOMOCOMHBIA HA0Op KJIETKM — KapuoTHuml. JIWMJIOWJHBIH |
rarionIHbIA ~ HAaOoOpbl  xpoMocoM. ['omonoruuHeie xpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenne knetkn — wmuTo3. CTaaMd MUTO3a W MOPOUCXOMASIIME B HHX
npouecchl. Tunbl MuTo3a. KaproknHe3 u 1MTOKMHE3. bruonorndeckoe 3HaueHUE
MHUTO3Q.

Perynsauusa mMuTOTHYECKOrO IUKIA KIeTku. [IporpaMmmupyemas KieToyHas
rudesb — anomnTos.

Knerounoe snpo, xpoMocombl, (pyHKIMOHAJIbHAA TEHOMUKA. Mexanuzmwi
nponughepayuu, ougpgepenyuposru, cmapenus u cubenu xiemok. «lL{ugposas
KIemMKay — ouounpopmamudeckue mooeau GyHKyuoHUpOBanUsi KiemKu.

JemoHcTpanumn

Tabmuubl 1 cxembl: «KU3HEHHBIM MUK KIECTKH», «Mwutosy, «CTpoeHue
xpomocomy, «Pemmkanua JTHK».

OO0opyaoBaHUe: CBETOBOM MUKPOCKOM, MUKpoOIpenapathl: «MHUTO3 B KIETKaX
KOpEIIKa JIyKay.

JlaGopatopnas  paGora  «/I3yueHMe  XpOMOCOM  Ha  TOTOBBIX
MHUKpPOTIpenapaTaxy.

JlaGopaTopHas padora «HabmoaeHre MUTO3a B KJI€TKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOTIPETIapaTax)y.

Tema 9. Ctpoenue n GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OPraHu3MOB. OaHOKIIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUA M KUBHEACATEIbHOCTH  OJHOKJIETOUYHBIX
opranu3moB. bakrtepum, apxed, OJHOKJIETOUYHbIE TpPUObI, OJHOKIIETOUHBIC
BOJIOPOCIH, APYrue NpoTUCThl. KoJIOHUaIbHbIE OPraHU3MBbI.



B3anMoOCBsA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Mma. 1KaHW, OpraHel W
cucteMbl opraHoB. OpraHusm Kak euHoe 1emnoe. ['omeocras.

Tkanu pacteHuid. Tunbel pacTUTENBHBIX TKaHeH: oOpa3oBaTesbHas,
MOKPOBHAs, MNPOBOJAIIAA, OCHOBHAA, MexaHuueckas. OCOOEHHOCTH CTPOCHMS,
(dhyHKIMN 1 PacToNIOKECHHS TKAHEH B opraHax pacTeHUH.

TkaHu KUBOTHBIX W YEOBEKA. THWIBI KUBOTHBIX TKAHEW. SMUTEIMAJIbHASA,
COCIMHUTEIbHASA, MbIeUHass, HepBHas. OCOOCHHOCTH CTpOeHHS, (PYHKIUN W
PAacCMoJIOKEHNS TKAaHEH B OPraHax >KUBOTHBIX W YEJIOBEKA.

Opransl. BereratuBHbie M TeHEpaTHUBHbIC OpraHbl pacTteHuid. OpraHbl U
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4esIOBeKA. DYyHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranusmoB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUHBIX >KABOTHBIX. HapykHbiii ¥ BHyTpeHHUU ckenetr. CTpoeHue u
THUIIBI COEIMHCHUS KOCTEM.

JIBrokeHUEe  OpraHu3MoB.  J[BMO)KEHHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. J[BMIKEHHWE MHOTOKJIETOUHBIX PACTCHUI:
TPONU3MBI M HACTUH. JIBHIKEHME MHOTIOKIIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MebireuHas cucrema. Pedrrekc. CkeneTHbie MBITIITH U UX padoTa.

[lutanme opranusmoB. Ilornomenne BOABI, YIVIEKMCIOrNO Tra3a |
MHHEPAIBHBIX BEIIECTB pacTeHUsAMHU. [IuTanue xuBOTHBIX. BHyTpHnonoctHoe n
BHYTPUKJICTOUHOE TUIEBapeHue. [IuTaHue MO3BOHOUHBIX KUBOTHBIX. OTAEINbI
MALICBAPUTENIBHOTO TpakTa. [lumesapurensHbie xene3wl. [lumeBapurenvHas
CHCTEMA YETIOBEKA.

Jlsixanue opranu3MoB. Jlprxanue pacteHnid. J[prxanue >kuBOTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KokHOE ApIxaHue. JprxaTrenpHas NOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. [[pixaHne MO3BOHOUHBIX >KMBOTHBIX U YEJIOBEKA.
OBOJIFOIIMOHHOE ~ YCJIIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX >KWBOTHBIX.
JlpixaTenbHass CHCTEMA 4YENOBEKAa. MeEXaHW3M BEHTWISALMM JIETKUX Yy NOTUL U
MJIEKOTUTAOIUX. Perynsius apixanus. J[pixaTeabHble 00bEMBI.

TpaHcmopT BEIIECTB y OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XKUBOTHBIX. KpoBEeHOCHas cucTteMa HW €€ Oprassl.
KpoBeHocHasi cucreMa TMO3BOHOUHBIX JKMBOTHBIX U uenoBeka. Cepaiie,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpailieHHs. OBOJIOLMOHHBIC
YCJIOJKHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOUHBIX KMBOTHBIX. PaboTa
cepana v €€ perysanus.

Beigenenne y opranusmoB. Beigenenue y pacteHuil. Beiaenenue y
#UBOTHbIX. CokpaTutenbHbie Bakyosd. Opranbsl BbiAesneHus. OunbTpanus,
CEKpelrs U 00paTHOE BCACHIBAHME KAK MEXAHWU3Mbl PA0OThl OPraHOB BBIACIICHMUS.
CBs13b MOJOCTH TEJA C KPOBEHOCHOW W BBIACIIUTENILHONW cucTeMamu. Beiienenue y



MO3BOHOYHBIX JKABOTHBIX W uejoBeka. [loukn. Ctpoenue u QyHKIMOHMPOBAHUE
Hedpona. ObpazoBaHUe MOUH Y UETIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIECTOYHBIX OpraHu3MoB. Cropbl
OakTepudl W WUCTHl NTPOCTEHINIMX. 3aluTa y MHOTOKJIETOYHBIX PACTEHUM.
Kytukyna. Cpeacrsa nacCUBHON M XMMUUYECKOM 3a1UThl. OUTOHIUIBI.

3almmra y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI W WX MNPOU3BOJIHBIC.
3amuTa opraHusaMa OT Oone3Hed. MIMMyHHas cuctema uenobeka. KieTouHwit u
TYMOPAJIbHBIH WUMMYHHTET. BpOXIEHHBIH W TPHOOPETEHHBIN crienupruaecKuii
UMMYHUTET. Teoprsa KIoHAbHO-cenekTuBHOrO mmMmyHuteTa (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocraguTenbHble OTBETH OpraHu3MOB. Poitb BpOXAEHHOTO
MMMYHHTETA B PA3BUTHUU CUCTEMHBIX 3a00JICBaHUH.

Pazmpaxkumocte ®  perynsumss |y OpraHm3sMoB. PazapaxxuMoctes y
OMIHOKJICTOUHBIX OpraHu3mMoB. Takcucel. Pa3zgpakumMocTh W peryjanus y
pacteHuii. POCTOBBIE BEIIECTBA U MX 3HAUCHUE.

HepsHas cucrema m pediiekropHas peryisius y >KMBOTHBIX. HepBHas
cUCTEMA U €€ OTIE/bl. DBOJIOLMOHHOE YCI0XKHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KMBOTHBIX. OTAENbl TOJOBHOTO MO3ra TMO3BOHOYHBIX XHUBOTHBIX. Pediiexc u
pedekTopHas ayra. be3yciioBHBIC H YCIOBHBIE PE(hICKCHI.

['ymopanbHas perynsuus U 3HAOKPUHHAS CUCTEMA JKUBOTHBIX U YEJIOBEKA.
Kene3pl SHAOKPUHHOW CUCTEMBI W WX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW W HHAOKPUHHOW cucTeM. [ mmortanamo-runoduzapHas
CUCTEMA.

JemoHcTpanumn

[Toptper: W. I1. [TaBnos.

Tabmuubsl 1 cxembl: «OIHOKJIETOUHBIE BOJAOPOCIN», «MHOTOKIETOUHbBIE
Bojopocian», «baktepuny, «lIpoctelimue», «OpraHbl LBETKOBBIX PACTEHUNY,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHue
HacekoMmbix», «Tkanu pacrenumity, «KopHeBbie cuctembl», «CtpoeHue cTediy,
«CTpoeHHE JUCTOBOW IIACTUHKNY, «TKaHU MKUBOTHBIX», «CKEIET 4eIOBEKa»,
«ITmmeBapurenbHas cucrema», «KpoBeHOcHas cuctema», «/lprxarenpHas

CHUCTEMAY, «HepsHas CHCTEMA, «Koxay, «MBpliIeuHas CHUCTEMAY,
«BoeiaenutenbHas cucTeMa», «OHAOKPUHHASA cucTeMa», «CTPOEHUE MBIIIIIBIY,
«mmynutery,  «KumeuHomojgocTHeie»,  «(CxemMa  MOUTaHUS  PACTCHUMY,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHUE THUIPHY,
«CTtpoeHue miaHapumn», «BHYTpeHHee CTpOoeHuEe A0KIeBOro uepsa», «HepsHas
cuctreMa poio», «HepBHas cucrema gsArymkw», «HepBHas  cuctema
npecMbikatomuxcs»,  «HepBHaa  cucrema  ntuny», «HepBHaa — cuctema
MiekonuTaronuxy», «Hepaas cuctema uenoseka», «Pedmexey.



OO0opyaoBaHHe: CBETOBOM MHUKPOCKOMN, MHUKpONpenapaThl OJHOKIECTOYHBIX
OpPraHW3MOB, MUKPOIpPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMHU
HACEKOMBIX, HUTIJIOKOXKHMX, MKUBBIE 3K3EMILIAPbl KOMHATHBIX PAaCTeHUH, repbapuu
pacTeHUW pa3HBIX OTHACJIOB, BJAXHBIE Mpenaparbl KABOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJET UEJIOBEKA,
000pyI0BaHUE TSI AEMOHCTPALIMU MTOUYBEHHOTO U BO3AYIIIHOTO MUTAHUA PACTEHUH,
pacHieTUICHAS KpaxMajia U OeIKoB 101 ieicTBreM (DePMEHTOB, 000PYIOBAHUE IS
JIEMOHCTPAIIMK OMbBITOB MO U3MEPECHUIO JKMU3HCHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTEIbHBIX ABUKEHUN, MOJIETU TOJIOBHOT'O MO3ra Pa3jIUnYHbIX KUBOTHBIX.

JladopaTopHas pabdoTa «/3yueHre TKaHEH pacTCHUITY.

JlaGopaTopHas padora «/3yueHue TKaHEeH KUBOTHBIX).

JlaGopaTopHas padora «3ydueHnue opraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazmHo:xeHne U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHUS OPTaHU3MOB: Oecroynioe (BKJIIOYAs BETETATHBHOE) W
noysioBoe. Buael  Oecnonoro  pa3MHOMKEHMS.  MOYKOBAHUE,  CHOPYJIALMS,
(dhparmeHTanms, KIOHAPOBAHHE.

ITonoBoe pasmuoxkenue. IlomoBbie KeTKH, wiM rameThl. Meio3. Craauu
Mero3a. [lopenenue xpomocom B Meiose. Kpoccuarosep. buogornueckuii CMbICT
MeHO3a HW TIOJIOBOTO mporecca. Melo3 W ero MeCTO B KHW3HCHHOM IIMKJIIC
OpPraHU3MOB.

[IpenzapoasimeBoe pa3ButHe. [ 'aMeTOreHe3 y sUBOTHBIX. [10JTOBBIE KEITE3bI.
OOpa3oBaHue U Pa3BUTHUE MOJIOBBIX KIETOK. CniepmaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnoaoTBOpEeHHE HW  SMOPHMOHAIBHOE Pa3BUTHE KUBOTHBIX. (CrHocoObl
OIJIOJIOTBOPEHUS . HAPYKHOE, BHYTpeHHEE. [ lapTeHoreHes.

WunuBuayanpHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HAayKa
0 Pa3BUTHUH OPraHU3MOB. Mopghocenesz — 0OHa u3 enasuwix npoodem s3mMOpUOIOCUL.
Konyenyusi mopghocenos u mooenu mopgoeenesa. Cramum >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoGmenme. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HeoepMmunuposanunoe Opobienue. bracmyna, munovl
onacmyn. OCOOCHHOCTH JAPOOICHUS MJICKOMUTAIOIMNUX. 3apOABIINIEBbIE JTHUCTKH
(racTpyssis). 3akaajKka OpraHOB M TKAHEH W3 3apOJIBIIIEBBIX JTUCTKOB. B3anmHoe
BJIMSHUE YaCcTeH pa3BUBAIONICTOCS 3apojblmia (dMOpHOHAIbHAS WHAYKITHSA).
3aknagka TUlaHA CTPOCHMS KUBOTHOTO KaK  pPE3yJIbTaT UEPAPXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BruaHue Ha SMOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(haKTOPOB OKPY KAIOIIEH CPe/Ibl.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanmbHbld mepuon. lIpsamoe wu
HempsaMoe pa3suTue. Passutre ¢ meramopdo3om y  OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKHUBOTHBIX. BHOJIOrMYECKOE 3HAYEHHWE NPSAMOr0 M HEMPSAMOro



pPa3BUTHA, UX PACIPOCTPAHEHUE B MPUPOAE. THUIbI pOCTa >KUBOTHBIX. DAKTOPHI
PErYJISALMKN POCTA XKUBOTHBIX U yenoBeka. CTaiui MOCTIMOPHUOHAJIBHOTO PAa3BUTHS
y )KUBOTHBIX U ueioBeka. [lepuoabl onToreHesa uenoBeka. CTapeHrue U CMEPTh Kak
OMOJIOTUUECKUE MPOIIECCHI.

Pasmuoxkenne w pazsutue pactenuid. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM 1K€ pacteHuil. (OOpa3oBaHHe CIOp B Ipolecce Meiosa.
l'ametorenes y pacteHuid. OIUIOOOTBOPEHUE W PA3BUTHE PACTUTENIbHBIX
OpraHu3MoB. /[BOHHOE OIJIOJAOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
Pa3BUTHE CEMEHMU.

MexaHu3MBbl PETryIsSLMA OHTOT€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpanumn

[Toptpetsi: C. I'. HaBammu, X. [Ineman.

Tabmuubl 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECIOI0TO
pa3MHOXEHUA», «Pa3MHOKEHHE XJIaMUJIOMOHAIbD), «Pa3MHOXEHUE SBIJIEHBIY,
«PasmHOXeHHE THAPBDY, «Meho3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH W criepMaro3ouaa», «OCHOBHBIE CTaAuu OHTOreHe3ay, «llpsmoe u
HEmpsAMoe pa3BuThuey, «Pa3BuThe Malckoro xyka», «Pa3BuThe capaHumy,
«Pa3zputue narymkuy, «J[BoifHOE OIJIOJOTBOPEHHUE Yy LBETKOBBIX PACTCHHM,
«CTpoeHHE CEeMSH OJHOJIOJIbHBIX U JIBYJOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycThl», <«OKW3HEHHBIH 1UKI Mxa», <OKW3HEHHBIA UK
ManopoTHUKAY, « KU3HEHHBIN LIUKIT COCHBI».

OOopyaoBaHUe: CBETOBOM MHKPOCKOM, MHKPOMpENnaparsl SHIEKIETOK H
CIIEPMATO30MI0B, MOJENb «I[UKIT pa3BUTHUS JIATYIIKAY.

JlaGopaTopHas padora «l3yueHue CTPOSCHMS TOJOBBIX KJIETOK HAa FOTOBBIX
MHUKpPOTIpEnapaTaxy.

IIpakTuueckass padora «BbldBlI€HUE TNPU3HAKOB CXOJICTBA 3apPOJbIIICH
MO3BOHOYHBIX )KHBOTHBIX).

JlaGopaTopHnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIIHX
PaCTECHUINY.

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH M H3MEHYHBOCTH
OPraHu3MoB

HUctopusa cTaHOBIICHUS W Pa3BUTHS TEHETHMKA Kak Hayku. Pabotwer I
Menpgensa, I'. ne ®pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B PA3BUTUH
renetnku. Padotel H. K. Konbriosa, H. M. Basunosa, A. H. benozepckoro, 1. JI.
Kapmieuenko, FO. A. ®wmmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TCHETUYECKHUE TTOHATHSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HbI, AJIbTEPHATUBHBIE MNPHU3HAKW, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAs JIMHAS, THOPHUIbI, TCHOTHUTI, (DEHOTHTI.



OCHOBHbIE =~ METOJAbl  TCHETUKU:  TUOPUIOJIOTHYECKUA,  IIUTOJIOTUUYECKUH,
MOJIEKYJIAPHO-TEHETHYECKU .

JlemoHcTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosmsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuibl U cxeMbl: «MeToabl TEHETUKNY, «CXEMbI CKPEIIUBAHUS .

JlabopaTtopnass padora «/Ipo3odmna kKak OOBEKT TECHETHYECCKUX
HCCIIEOBAHUNY .

Tema 12. 3akoHOMepPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpeimanue. IlepBblii 3akoH MeHaena — 3aKOH
eauHo00paszus ruOpuaoB MepBoro nokoneHud. [lpasuno nomunuposanus. Bropoit
3aKkOH MeHaenss — 3aKOH paclieruieHusi Npu3HakoB. [luToiornyeckre OCHOBBI
MOHOTHOPUIHOTO CKpPENIMBaHUA. [ UMoTe3a YMCTOTHI raMeT.

AHanuzupyoiee ckperrBanre. [[poMekyTOUHBIH XapaKTep HACIETIOBAHUS.
PacuiernyieHrue mpu3HAKOB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JluruOpuHoe ckpeiupanue. TpeTuit 3akoH MeHaelns — 3aKOH HE3aBUCUMOT0
HACJEeIOBaHUsI  TMpu3HakoB.  lluTonoruueckue  OCHOBbI  JUTHOPUIHOTO
CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. PabGotrel T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYLICHWE CLEIUICHUS MEXIY T'€HaMu. XPOMOCOMHAas
TEOPHS HACIEICTBEHHOCTH.

['enerrka nojla. XpoOMOCOMHBIH MEXaHU3M OMpPEAEICHUs mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbiii M rereporaMmeTHbi mon. [ eHeTnmueckas
CTPYKTypa MoJjoBbIX XpoMocoM. HaclienoBaHue mpu3HAKOB, CLETICHHBIX C TTOJIOM.

I'enoTun kak uenocTHasa cucrema. [nefioTponusa — MHOKECTBEHHOE AEHCTBUE
reHa. MHOXECTBEHHbIM aienu3M. B3aumojaeicTBue HeEaUIeNbHBIX T'€HOB.
Komnnemenrapuocts. Onuctas. [loamumepus.

['eHeTHueCKUil KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX M UEJIOBEKA, a
TaKkKe (PU3NOIOTUUECKUX TPOIECCOB, TMOBEICHWA W KOTHUTHUBHBIX (DYHKITUH.
['eHeTHUECKME MEXAHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOACHCTBUS «XO35IMH
— TApa3uT» U «XO35MH — MUKPOOMOM». ['€HeTHUECKHE aCIEeKThl KOHTPOJA H
W3MEHEHUS HACJICACTBCHHON MH(GOPMAITUHN B TIOKOJICHUAX KJIETOK U OPraHU3MOB,

JemoHcTpanumn

[Toptpersr: I'. Menaens, T. Mopran.

Tabnuibl 1 cxembl: «IlepBriit 1 BTOpOi 3akoHbl MeHaensy, « TpeTuit 3akoH
Menaens», «AHaTU3UPYIOLIEE CKpelluBaHue», «HemomHoe AOMUHUPOBAHUEY,
«CrieTuieHHOe  HAClIeIOBaHUE TPU3HAKOB y apo3oduiib»y, «['eHeTmka momay,



«Kapmotunm  denoseka», «Kapuwotmm gapozodmmery, «Kapuwotunm  mTHibDy,
«MHOKEeCTBEHHBIH ajiIeInu3mMy, «B3auMoACHCTBUE TEHOBY.

OOopynoBanue: MoAEAb Uil ASMOHCTPAIlMd 3aKOHOB  €AMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS W PACHICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTPALMA 3aKOHA HE3aBHUCUMOIO HACJICAOBAHUS TPU3HAKOB, MOJEIb A
JEMOHCTPAUMH CLETUIEHHOTO HACJIEAOBAHUS MPU3HAKOB, CBETOBON MUKPOCKOIL,
MUKponpemnapar: «J{po3odunay.

IIpakTuueckass padora «M3yueHue pe3yJbTaTOB  MOHOTHOPUIHOTO
CKPEIIUBAHUSA y TPO30DHUITBI».

IIpakTnueckass  padora  «M3yueHue  pe3yabTaToB  AUTHMOPUIHOTO
CKPEMIMBAHUS Y TPO30DHUITBI».

Tema 13. 3akoHOMEPHOCTH H3MEHUYNBOCTH

Bzaumoneiicteue reHotuna w cpeasl npu  (opmupoBaHmH (PeHOTHTIA.
N3meHunBOCTh Mpu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHbIE MPU3HAKU. Buas
W3MECHUHMBOCTH. HEHACJICACTBCHHASA W HACJICICTBEHHAS.

MoaudukanumonHas W3MEHUYMBOCTh. Poiab  cpeast B (popmMupoBaHuu
Moar(UKAIMMOHHON M3MeHunBocTH. Hopma peakruu mpusHaka. BapuanuoHHBIH
psan w BapmanmonHas kpusas (B. Woranmncen). CpodictBa MoauuKarmoOHHON
W3MEHYUBOCTH.

I'enoTnuyeckas N3MEHUMBOCTh. CBOWCTBA Fr€HOTUITMUECKON M3MEHUHUBOCTH.
Buapl reHOTUIIHUECKON N3MEHUMBOCTH: KOMOWHATHUBHAS, MyTallMOHHAS.

KomOunaTtuBHass HM3MEHYMBOCTh. MeH03 W TMOJOBOM MpollecC — OCHOBA
KOMOMHATUBHOW M3MEHUMBOCTH. POjIb KOMOMHATUBHON N3MEHUMBOCTH B CO31aHUU
F€HETUYECKOTO pa3HO00pa3us B Mpejiesax OJHOr0 BUA.

MyTaluuoHHas W3MEHYMBOCTh. BHAbl MyTalMii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHbie. CHOHTAHHbBIE W  WHAYLUPOBAHHbIE MyTalluu. SaepHble U
nurToriazMaTuyeckue mytanuu. CoMaTUYECKUE W TOJIOBbie MyTaluu. [IpuduHb
BO3HUKHOBEHUA MyTalnuil. MyTareHsl HW HMX BIHWSHUE HAa OPraHU3MBl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX PIAOB B
HacieacTBeHHoW w3MeHunBocTH (H.M. Baswios). Buesnepnas n3MeHUMBOCTH W
HACJICACTBEHHOCTb.

Onuecenemuxa U SNUCCHOMUKA, pOJb  DNUCEHEMUYeCKUx (Gakmopos 6
HACIe008AHUY U USMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JemoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Basumnos.

Tabmumper w  cxembl:  «Buapl  w3MeHumBOCTHY, «MomudukamuoHHas
W3MECHUYUBOCTB, «KomOunaTupHas W3MEHUYUBOCTB, «Meiio3y,
«OnnonoTBopeHue», «I eHeTHuecKue 3a00I€BaHUs YEIOBEKaY, « BUIbI MyTaluii».



OOopyaoBaHue: XUBbIE W Te€pPOAPHBIE SK3EMILIAPbI KOMHATHBIX PACTEHUM,
pucyHkH (poTorpadun) >KHBOTHBIX C PA3TMYHBIMU BAIAaMW W3MEHUHBOCTH.

JlabopaTopHas padoTta «Hccnenopanue 3aKOHOMEPHOCTEH
MOAN(UKAMMMOHHON W3MEHUMBOCTH. [locTpoeHWe BapwalmoHHOTO psAga |
BapUALIMOHHON KPUBOWY.

IlpakTnueckass padora «Mytammum y  apo3odwmiasl  (HA  TOTOBBIX
MHUKPOTIPETIapaTax)y.

Tema 14. I'eneTuxa 4esioBeKa

Kapuotun dyenosexka. MexayHapoaHas OporpaMma HCCIEIOBAHHUS Te€HOMA
yernoBeka.  MeToapl  M3Y4YEHUS  TEHETMKH  YEJIOBEKA:  IEHEAJIOTMUECKUH,
ONM3HEIIOBBIH, IUTOTCHETUYECKHUM, MOMYJIALIMOHHO-CTATUCTHUECKUH,
MOJIEKYISPHO-TEHETHUECKHUH. CoBpeMeHHOE OnpeeyiCHHUE rE€HOTHUNA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[T11P-ananu3a. HacneacTteeHHble 3a00/I€BaHUA YeIOBEKA. | €HHbIE U XPOMOCOMHBIE
0oJsie3HM  4esioBeKa. boJie3HM ¢ HACAEACTBEHHOW MPEeApacnoioKEHHOCTHIO.
3HauUCHUE MEAMIIMHCKONW T'CHETHKU B MPEIOTBPALICHUN U JCYCHUU TEHETUUECKUX
3a00J1€BaHUI 4YesioBeKa. MENMKO-TEeHETUUECKOEe KOHCYJIbTUpOBaHUE. (CTBOJIOBBIC
KJIeTKU. [IOHATHE «TEHETUUYECKOrO rpy3a». JTUUYECKUE ACHEKThl MCCIICIOBAHUN B
00J1IaCTH PEAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akToOpsl TOBBIMICHHONW YYBCTBUTEIIBHOCTH UYENIOBEKA K
(pr3rHeCKOMY M XUMHUYECKOMY 3arpsa3HEHUIO OKPYKAfoMIeH cpebl. [ eHeTnueckas
MPEAPACTIONIOKEHHOCTh YETOBEKA K TATOJIOTHAM.

JemoHcTpanumn

Tabmuupl 1 cxembl: «Kapuotun denoseka», «MeToabl U3y4EHUA TCHETHKHU
yenoBekay, «l eHeTnueckne 3a00JICBaHUA UEJIOBEKAY.

IIpakTHueckasi padora «COCTaBJICHUE U aHAIIN3 POJAOCIOBHONY.

Tema 15. Centexkuusi 0praHuzMoB

JloMecTuKalMs W CENEKIuA. 3apOoKICHUE CEJICKIMU W JOMECTUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax MOPOMCXOXKACHHUA W MHOrooOpasus
KYyJbTYPHBIX pacTeHuil. Poib cenekiuu B CO3AaHUU COPTOB PACTEHUNA U TOPOJ
#uBOTHbIX. CopT, TMOpoAa, IUTaMM. 3aKOH T'OMOJIOTHUYECKHX PSIIOB B
HacjaeACTBeHHOM wm3MeHumBoctTh H. WM. BabuigoBa, ero 3HaueHue Il
CEJIEKIIMOHHON PadOTHI.

Metoabl ceneKunMoHHON padoThl. MCKYCCTBEHHBIH OTOOp: MAacCOBBIA U
WHJIMBUAYJIbHBINA. Otanbl  KOMOMHAIMOHHOW  CEJICKLIUM. HcnbiTanue
MPOU3BOAUTENICH 1O TOTOMCTBY. OTOOp MO TEHOTHIY C TMOMOIIBIO OIECHKH
(dheHOTHIIA MOTOMCTBA ¥ OTOOP O TEHOTHUITY ¢ moMoTIbio aHaim3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJA  CEJICKIMOHHOW  paloThl.
PaanaiimoHHbiil 1 XUMHUUECKUNA MyTareHe3 Kak UCTOYHUK MYTAlUM Y KyJIbTYPHBIX



dbopm opramm3moB. lcnonp3oBaHwe TEHOMHOTO PEAAKTHPOBAHHMS W METOJOB
pekomOuHaHTHBIX JIHK 115 monydueHust nexoaHOro Marepuana s CEIEKIHHU.

[Tonyuenue MOJIUTIIONUIOB. BuyTtpusuaosas ruopuan3aLKA.
bnuskopoAacTBeHHOE — CKpeluBaHWe, WM WHOpuauHr.  HepoacTBeHHoe
CKpelllMBaHue, win ayTtOpuauHr. ['erepo3uc u ero npuuuHbl. Hcnonb3oBaHue
rereposnca B cenekiuu. Otnanéunas rubpuausanug. [Ipeomonenue Oecruioaus
MEKBUAOBBIX THOPUAOB. JOCTHIKEHUS CENEKIIMKA PACTCHUHN U dKUBOTHBIX. «3enénas
pesooyusi».

CoxpaHeHue U M3YUCHUE T'EHETHUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
UX JUKUX  poauyed  AJid  CO3MaHUs  HOBBIX COPTOB W TUOPUIOB
CENIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /3yyeHue, coxpaunenue U  ynpasieHue
CEeHEMUYECKUMU PEeCYPCAMU CENIbCKOXOZSAUCMEEHHBIX U NPOMBICIOBHIX HCUBOMHBIX
8 YeJIsix YIAVYULeHUs CYUeCm8yIouux U CO30aHUsl HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEHUEeM COBPEMEHHbIX MemMo008 HAYYHBIX UCCIe008aHUI,
nepedosrix uoeil U NepcneKmuEH bix MexHoN02Ul.

JemoHcTpanumn

[Toptpersi: H. W. Basumos, M. B. Muuypun, ['. /1. Kapneuenko, I1. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuiibl v cxembl: «L{[eHTpbl TPOUCXOKAECHUS 1 MHOTOOOPA3ns KyJIbTYPHBIX
pacTeHuity, «3aKOH TOMOJIOTHUECKUX PANOB B HACIEACTBEHHOW HM3MEHUYUBOCTHY,
«Metonbl cenekiumny, «Otnanénnas rudpuauzaimsny, «MyTtareHesy.

JladopaTopHas pabota «3yueHue copTOB KyJIbTYPHBIX PACTCHUIN U MOPOA
JIOMAIITHAX YKHBOTHBIX).

JlaGopaTopHas padora «3yueHrne METOIOB CENICKIIUA PACTECHUMY .

IIpakTHueckasi padora «IIpuBuBKa pacTeHHIIY.

Ikckypcusi «OCHOBHBIE METOJbI U JOCTHXKCHUS CENIEKIMM PACTCHUN u
YKUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIHUIO, MJIEMEHHYIO dhepmy,
COPTOUCIIBITATEbHBIA Y4YaCTOK, B TEIJIMYHOE XO34MCTBO, B JIaDOpPaTOPUIO
arpOYHHUBEPCUTETA WJIH HAYTHOTO TICHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETUYECKAs] U010 U

OOBEKThI, HMCHOJIb3yeMbl€ B OWOTEXHOJIOTHMH, — KJIETOYHBIE W TKAHEBBIC
KyJbTYPHI, MUKPOOPTraHU3MBbI, ux XapaKTEPUCTHKA. TpanuumonHas
OMOTEXHOJIOTUA:  XJICOOMEUEHHE, TOJIYYEHUE KHUCIOMOJIOUHBIX TMPOIYKTOB,
BUHOJEeAUE. MukpoOuonoruueckui cuHTe3. (OOBEKTh MHUKPOOMOJOTMUECKUX
texHojorui. [Ipon3BoacTBO O€NKa, aMUHOKUCIIOT U BUTAMHHOB.

Coznanue TEXHOJOrMil U WHCTPYMEHTOB LIEJCHAMPABICHHOTO U3MEHEHUA U
KOHCTPYUPOBAHUS T€HOMOB C LEIbIO MOTYUYCHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJICpIKallUX HE BCTPEUAIOIIMECS B IPUPOIC OMOCUHTETUUECKUE My TH.



Knetounasa unxeHepua. MeToabl KyJbTYphl KJIETOK U TKAHEW pAacTeHUU U
#uBOTHbIX. KpuoOanku. Comarhueckasd THOpUAM3ALUAS U COMATUUYECKHI
smOpuorene3. Mcnosib3oBaHWE Tamjiou0B B CEJCKUMHU pacTeHuid. [loayuenue
MOHOKJIOHANIbHBIX anmumell. Hcnonv3o8anue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOAOTBOPEHUE. PeKOHCTpyKIus
AUIEKIIETOK U KJIIOHUPOBAHUE >KUBOTHBIX. METON TPaHCIIAHTALUUA ANEP KIIETOK.
Texnonoeuu 0300p0o6JIeHUsl, KYIbIMUGUPOGAHUS] U MUKPOKIOHAILHOZO
PA3MHONCEHUSL CENIbCKOXO3AUCMEEHHBIX KYIbINYP.

XpoMOCOMHAasi W TE€HHas WHXKEHepusd. VCKYCCTBEHHbIH CHUHTE3 TE€HA H
koHcTpyupoBanue pekomOuHanTHeiX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH>KEHUSI W MEPCHEKTUBBl  XPOMOCOMHOM M T€HHOM  WHXKEHEPUHU.
DKOJIOTHYECKHUE U AITUUECKUE MPOOJIEMbl TEHHOW MHIKCHEPUH.

Menmummackue 6morexrogorun. [loctrenomuas mudposas meauruHa. [11P-
JWarHocThKa. MeTaOoJOMHBIA aHajaW3, TEHOLCHTPUYECKUH aHaiu3 MpoTeoMa
YyeJIoBeKa JJISI OLEHKM COCTOSIHUSL €ro 370poBbs. Mcmonab30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OvouHkeHepus nias  pa3pabOTKu
(hyHTaMEHTAJIBHBIX OCHOB MEIMITMHCKAX TEXHOJOTHN, CO3JaHMS KOMILJICKCHBIX
TKAHEW COUYETAHWUEM TEXHOJIOTUH TPEXMEPHOTro OWompWHTHHTA W ckaddomauHTa
JUISL PEIICHUS 3a/1a4 MEPCOHATN3UPOBAHHON METULIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEAbI0 OOECMEUCHUS KOMOWHUPOBAHHOM
3ammThl 0T BO30Oyautened OPBU, ycraHOBji€HHE MOJICKYJISIPHBIX MEXAHWU3MOB
¢dbyaknmonuposanns PHK-conepskamux BUPYCOB, BBI3BIBAIOMNAX OCO0O OTMACHBIC
3a00JI€BaHUS YEJIOBEKA U JKUBOTHBIX.

JemoHcTpanumn

Tabnuibl u cxembl: «crnonb30BaHUE MUKPOOPTaHU3MOB B MTPOMBIILJIEHHOM
npou3BoACTBEY, «KileTouHas uHKeHEpHUsn», «[ eHHAad HHXKECHEPUS».

JlaGopaTopHas padora «3yueHue 00BHEKTOB OMOTEXHOJIOTHI.

IpakTuueckasi padora «lloydeHuEe MOTOUHOKUCIBIX MPOAYKTOBY.

Jkckypecusi «bUOTEXHOJNIOTMA — BaKHEHINAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE TTPOU3ZBOICTBO )».

11 KVIACC

Tema 1. 3apoxkaeHue m pa3BHTHE 3BOJIOIMUOHHBLIX MpeaCTaABJIeHUN B
onoJioruu

OpomonmonHas Teopus Y. JlapBuHa. [IpeAnochbUIKM  BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aearenbHocTh Y. /lapeuHa.

JIBmoKyTIme critbl HBOMOIMH BUA0B 1o Y. /lapBuHy (BbhICOKast MHTEHCUBHOCTD
Pa3MHOXKEHUSI  OpPraHW3MOB, HACJEICTBEHHAs W3MEHUMBOCThH, OoOphOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOP).



Odopmnenne cuaTeTHUeckOr Teopum sBomonmu (CTD). He#TpanbHas
Teopus HBomonMu. CoBpeMEHHas  HSBOJIIOIMOHHASA  OWOJIOTHA. 3HAUYCHHUE
ABOTIOITMOHHON TeOprH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunne#, XK. b. Jlamapk, 3. XK. Cent-HUnep, XK.
Kiosbe, U. Jlapeun, C. C. UerBepukos, W. 1. [lImansraysen, k. Xonaein, /. K.
benses.

Tabmuuer w cxembl: «Cuctema »xuBoit mpuponabl (mo K. Jlunnewo)»,
«Jlectnumia xuBbIx cymectB (mo Jlamapky)», «Mexanm3m QopmupoBaHus
MPUCTIOCOONICHN y pacTeHWid W >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapipyTa nytemectsua Y. Jlapsuna», «Haxoaku Y. Jlapsuna», «DopmMbl 60pbObI
3a cymecTtBoBanuey», «llopomer romybeir», «MuorooOpasue KyabTypHBIX (opm
Kanyctb», «[1opo/bl JOMAIIHUX JKUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «CxemMa COOTHOIICHWUS JABUXKYIIAX CHJI DBOJTIOIHANY,
«OCHOBHBIE TOJIOKEHHSI CHHTETUUECKON TEOPUU SBOJTIOIIUN Y.

Tema 2. MuUKpo3BOJIIOLHSA U €€ Pe3yJIbTAThI

[Tonynsuua kak 37ae€MEHTapHAs €auHUIA 3BOMIOUUHA. COBPEMEHHBIE METObI
OLICHKH T'€HETUUYECKOr0 Ppa3zHoOOpa3usi M CTPYKTyphl mnomyisuuid. HM3meHenwue
reHo(poHa TIOMYJAIMH KaK dSJIEMEHTAPHOE SBOJIOIMOHHOE SABJICHHE. 3aKOH
reHeTndeckoro paBHosecud Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOPBI (IBMIKYIIAE CHJIBI) HBOOIMH. MyTarinoOHHBIH
nporiecc. KomOwnatmBHas w3MeHUMBOCTH. Jlpelid TeHOB —  ciydaifHbIe
HEHAIPABJICHHBIC W3MEHEHHWS 4YacToT ajuielied B momymsamuax.  Oddexr
OoCHOBAtTes. JIppexm Oymuiiouno2o eopaviuika. CHUMCEHUE 2eHemuyecKo2o
pasHoobpazusi: npudunel u creocmeus. llposienenue sghghexma opetigha cenos 6
oomvuux u  maneix  nonyaayusx.  Mwurpamuu.  M30040ua TOMYJISLMA:
reorpaduieckas (MpoCTpaHCTBEHHAs ), OroIorndeckas (PenpoayKTHBHASA).

EcrecTBennniii orbop — Hanpasmsromuii  ¢dakrop sBomonun. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYLIMW, CTAaOWIM3UPYIOMIUHM,  pa3pblBAOLIUMA
(mm3pynTuBHbIH). [lomoBoit oTO0p. BO3HWKHOBEHME W HIBONIONHUSA COIUATBHOTO
MOBEJACHUS KUBOTHBIX.

[TpucnocoONeHHOCT,  OPraHW3MOB  KAaK  PE3YJIbTaT  MHUKPOABOIIOLIMH.
BoznukHoBeHne — mpucnocobneHudt y  opraHusMoB.  Apomopdospl u
uaunoananrtanu. [lpuMepsl mpucnocoOaeHut y opraHu3MoB: MOPGOIOTHYECKHE,
¢usznonornyeckre, — OMOXUMHUECKHME,  ToBeAcHUecCkre.  OTHOCHUTEIBHOCTH
MPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kputepum u cTpykrypa. BuaooOpa3zoBaHue Kak pe3ysbTaT
MHKPO3BOJIONUK. M3omsamus — kirodeBoi ¢akrop BumooOpaszoanusd. Ilytn u
CrIocOoOBI BHAI000Pa30BaAHUA: AJUTONATPUYECKOE (reorpaduueckoe),



CUMIIATPUUYECKOE (9KOJTIOTHYECKOE), «MTHOBEHHOE» (TMOUTUION T3 AITHS,
rubpuausanys). TUTeTsHOCTh BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (hopMHPOBAHUA OHOJIOTHUECKOTO Pa3HOOOpa3usl.

Pone »BoNMtOLMOHHOW Ouoyiorud B pa3pabOTKE HAyYHBIX METOIOB
coxpaHeHus OmopazHooOpazuss. MUKPOIBOIIOINS W KOIBOJIIOLMS Mapa3uTOB U UX
x035ieB. Mexannu3mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTHOMOTHKAM M CIIOCOOBI
OOpbOBI ¢ HEM.

JemoHcTpanumn

[Toptpetsi: C. C. UeTBepukos, 3. Maiip.

Tabmuubsl u cxembl: «MyTallMOHHAs W3MEHUUBOCTHY, «llomynsimonHas
CTPYKTypa BHAa», «CxeMa MposABJIeHUs 3aKkoHa Xapau—BaiinOepray, «/[puxyiue
CHJIBI HBOJTIOITUNY, «DKOJIOTHUECKAs W3OJAIUA TOMYJIAINA CEBAHCKOHN (openny,
«['eorpadmueckas W30MANMS  JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBECHHUIIHI
naypckoity, «[lonynsiuuoOHHbIE BOJIHBI YMCIICHHOCTH XHUIIIHUKOB M XepTB», «Cxema
JNEUCTBHUS €CTECTBEHHOro ot1Oopa», «Dopmbl OOpPHOBI 3a CYLIECTBOBAHUEY,
«MaaycTpuanbHeiii Menanu3my, «KuBble nckonaemseiey, «llokpoBuTenscTBEeHHASA
OKpacka KUBOTHBIX), «IIpenynpexnaroias OKpacka YKUBOTHBIX),
«Duznonoruueckue anantauuny, «lIpucnocoONEHHOCT, OpPraHu3MoB © €€
OTHOCHUTENIbHOCTBY, «Kputepun Buna», «Buabl-nBoiHukn», «CTpykTypa BHAAa B
npuponaey, «CrmocoObl BUA00OpazoBaHusi», «l'eorpaduueckoe BUA00Opa3OBaHUE
TPEX BHUJOB JAHABIIICH», «IKOJIOTHYECKOE BHA000OPA30BAHHUE BHJIOB CHHUIDY,
«JTonummonasl pactenunit», «KanycTHO-peneuHbId THOPUIY.

OOopynoBaHue: repOapur pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydela NTUIl 1
3BEepel ¢ MpUMEPaAMM Pa3IUUYHBIX MPHUCIIOCOOJICHUM, Yydena NTUII W 3BepeH
pa3HbIX BHJOB, TepOapuu pacTeHuil ONWU3KMX BHIOB, OOpPA30BABIIUXCA
Pa3IMYHBIMHU CIOCOOAMM.

JlaGopaTopHnass padora «BbisiBlIeHHE HM3MEHUHMBOCTH y OCOOEH OJHOTO
BUJIQY.

JlaGopatopnas  padGora  «IIpucrnocoOneHuss  OpraHM3MOB W HX
OTHOCHUTEJIbHAS LEJIECO00PA3ZHOCTDY.

JlabopaTtopnass pa6Gora «CpaBHeHHE BHIOB II0 MOP(OIOTHIESCKOMY
KPUTEPHUIO».

Tema 3. MakpodBoJionius v eé pe3yJIbTaThl

Metoapl  W3ydyeHUsT MaKpOA3BOONMU. [lajiecOHTOOTHUECKHE  METO/IbI
uzydeHus: somornuu. llepexomnabie  ¢GopMbl W (QUIOTECHETHUYECKUE  PSIIBI
OpPraHU3MOB.

buoreorpadmueckne meronsl uzydeHus sposronmu. CpaBHeHHE (GIIOPH H
(hayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckne obnactu 3emun. Buuapl-
SHJEMHUKHU U PEJTUKTHI.



OMOPHOIOTHYECKHE M CPABHUTEIIBHO-MOP(HOIOTHUSCKIE METOBI U3YUCHUS
HBOMOIMH. [ €HETHUEeCKHE MEXaHW3Mbl 5SBOJIIONAA OHTOTCHE3a W TIOSBJICHUS
ABOJTIOIMOHHBIX ~ HOBIIECTB. [ OMONOTHYHBIE W  QHAJIOTMYHBIE  OPTaHBI.
PynumenTtapapie  opranbl W aTaBuU3Mbl.  MOJEKYISAPHO-TCHETUUECKHE,
OMOXMMHWYECKHE W  MaTEMAaTHYECKHE  METOJAbl  W3YUYCHHS  DBOJIIOIWH.
['omonornunsie TeHbl. COBPEMEHHBIE METOIBI TMOCTPOCHUS (DHUIOTEHETHICCKUAX
JIEPEBLEB.

XPOMOCOMHBIE MYTaITUH U HBOJTIOIHS TCHOMOB.

OO6mme 3aKOHOMEPHOCTH (TPaBWJIa) PBOJIIONMH. [Ipunyun cmenvl QyHKYUl.
HeoGpatumocTs 3Bontoumu. AnantuBHas paauainvs. HepaBHOMEPHOCTh TEMIOB
ABOJTIOLIMH,

JlemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mrosiep, 3. ['ekkerb.

Tabmuter 1 cxembl: «DUITOTCHETHUECKAN PSIT JIOMATNY, «APXESOTTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanbiy,  «Puamoduth»y,  «CeMeHHBIC
nanopoTHUKW», «buoreorpaduyeckue 30HB 3emum», «Jlpeli) KOHTHHEHTOBY,
«PenmukTey, «HadampHbie cTaaum SMOPHOHAIBHOTO PA3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHBIE W aHAJOTHYHBIE OpTraHbly, «PyauMeHTh,
«ATtaBu3Mbl», «XpOMOCOMHBIC HAOOpPHI YEIOBEKAa M IMmWMIAH3e», «l aBHbIC
HaIpPaBJICHUS 3BOTIIOLUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJTIOIIUN.

OOopynoBaHHe: KOJUICKIIUW, TepOapuu, MYJSDKA HCKOIMAEMBIX OCTAaTKOB
OPraHU3MOB, MYJISKA TOMOJIOTUIHBIX, aHAJIOTHYHBIX, PY/IMMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJICKITMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHe KU3HU HA 3emJie

HayuHbie rHUMOTE3bl MOPOUCXOXKACHUSA KU3HM Ha 3emiie. AOUOreHE3 H
naHcrepMus. JloHaydHbIe TIPEACTABICHUS O 3aPOKICHUN JKA3HU (KPEAIHOHK3M ).
['mmoTe3a MOCTOAHHOTO CaMO3apOXKICHAS )KU3HU U €€ ONMPOBEPKEHUE onbiTaMu .
Penu, JI. Cnannanuanwu, JI. ITactepa. [IporcxosxaeHue )KU3HA U aCTPOOHOJIOT .

OcHOBHbIE 3Tarnsl HEOPraHUYECKON 3BOJTIIOLU Y. [ImaneTapnas
(reooruueckasi) ABOJIONMSA. XWUMHYECKas HSBOMIONWA. AOWOTCHHBIA CHHTE3
OpraHWYecKuX BellecTB W3 Heopranmyeckux. Ombit C. Mumiepa u I'. IOpu.
O0OpazoBanne mnoauMepoB u3 MoHoMepoB. KoameppatHas rtumoteza A. .
Omnapwuna, TumoTe3a nepsuaHoro oymsoHa k. XomaeitHa, TeHETHUECKAs THITOTE3a
I Ménnepa. PubGosumbel (T. Yex) m rtumoresa «vmmpa PHK» VY. T'mnGepra.
®dopmupoBaHue MEMOPaAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

Ucropust 3emnmm w wmeTtonsl e€ uiydeHus. lckomaemble OpraHwuecKue
ocratku. ['eoxponomoruss wm €€ wmerompl. OTHOCHUTENbHAS ©  a0COOTHAA
reOXpOHOJIOTHS. [ '€0XpOoHOIOTHYECKAs MTKAJIA: Y0HBI, APbI, TIEPUOIBI, STTOXH.



HauanbHbie »Tanbl OpraHudeckod »BoMONUU. [losBIeHWE HW  3BOIIOIUS
MEPBBIX KJIETOK. DBOMOIUA MeTa0on3Ma. BO3HUKHOBEHHE TMEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIC OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuoOThl U 3YKapUOTHI.

[TpoucxoxkaeHne 3ykapuoT (CUMOMOTEHE3). IBOMOITMOHHOE TIPOUCXOKIACHHUE
BUpPYCcOB. IIpoucxoxkaeHHE MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHHE
OCHOBHBIX FPYMNI MHOTOKJIETOUHBIX OPraHU3MOB.

OcHOBHBIEC ASTambl 3BOJIONHANA BBICIIMX pacTeHud. OCHOBHBIE apOMOPGO3bI
pacrenuii. Bpixon pacrenmii Ha cymy. [losBneHue CHoOpoBbIX pacTEHHN W
3aBoeBaHue uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacCTECHUM.

OcHOBHBIEC STallbl 3BOJIONHMHA >KABOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
XUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIICHUE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe XUBOTHBIC. XKHU3Hb B BOJE. DBOJIOIMSA MO3BOHOYHBIX.
[Tpoucxoxneane ampubduii m pentwmid. [[porcxokaeHUEe MIICKOTUTAIONUX H
ntun. [lpuanun  kmodeBoro apomopdosza. OcBoeHHe OCCIIO3BOHOYHBIMHA U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazuTtne xu3HM Ha 3emjie MO »paM W MEpUOJaM: apXeH, MPOTEPO30i,
najeo30h, Me3030M, KahHo3oW. OOmas XapakTepucThka KiuMara |
re0JIOTMYECKUX TpolieccoB. [losiBeHWEe W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrreobpa3oBaHue: €T0 YCIOBHUS U BINSHUAE HA TA30BbIM COCTaB aTMOCHEPHI.

MaccoBbi€ BBIMUPAHUSI — SKOJIOTHYECKUE KPU3UCHI mpoiuioro. [Ipuuunel u
CJIEACTBUA MACCOBbIX BhIMUPaHUN. COBPEMEHHBIA 3KOJIOTHYECKHA KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus OnopazHooOpa3usa Ha 3emie.

CoBpemenHas cuctemMa opraHudeckoro mupa. [lpuHiuner kiraccupukaum
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, Y. 1. Meunukos, A. U.
Omapun, Ix. Xonaern, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabmunbl 1 cxembl: «Cxema onbiTa @. Penny, «Cxema onbita JI. [Tactepa no
W3YUEHUIO caMo3apoxkaeHus >ku3Hm», «Cxema ombita C. Mwmiiepa, . FOpm»,
«JTanbl  HEOPraHWYECKOW  3BONMIOLUKY»,  «l €OXpPOHOJOTMYECKAs  IIKaJiay,
«HauvanbHble 3Tanbl OpraHuueckoit »Bosmonuny, «Cxema oOpa3oBaHUS SYKApUOT
nyTéM cumOuorenesa», «CucremMa XUBOW mNpupoab», «CTpoeHHE BHUPYyCay,
«Apomopdossl  pacrenuiiny, «PuHHOGUTEY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHuoroknerounsie Boaopocam», «Mxwm», «llanoporHukm», «l omoceMeHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHSA KUBOTHOTO
mupay, «Apomopdossl xuBOTHBIXY», «lIpocteiimmey, «KumeunomonocTHbIe,
«lImockue HEePBUY, «YJIeHUCTOHOTHEY, «PBIOBIY, «36MHOBOIHBICY,



«IIpecmbikarommecsay, «lltumply, «Mnekonuraromuey, «Pa3BuTHE KHU3HU B
apxeuckoil spe», «Pa3BuThe xKU3HU B MPOTEPO30OUCKON 3pey, «Pa3BuTre ku3HU B
MAJICO30MCKON 3pey, «Pa3BuThe KU3HU B ME3030MCKON 3pey», «Pa3BUTHE KU3HU B
KaitHO30#CKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

OOopynoBanue: repOapuyd pacTeHUM Pa3IUUHBIX OTJAENIOB, KOJUICKIIMH
HACEKOMBIX, BJIQJKHbIE MPEenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIMU
UTJIOKOXKHUX, CKEJIEThl TMO3BOHOUHBIX JKMBOTHBIX, 4Yyye€la MTHIl W 3BEpEH,
KOJUICKIIMM OKAMEHEJOCTEH, TMOJIE3HbIX HKCKOMAEMBbIX, MYJISIKH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  JgabGopatopHas  pabdora «MoaenupoBaHUE — OIBITOB
Munepa—tOpu no u3yueHuto aOMOr€HHOT'0 CUHTE3a OPTaHUYECKUX COSAMHEHUN B
MEPBUUHON aTMocdepey.

JlaGopaTopHas pabora «/3yueHue W OINHWCAHHWE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTudeckass padora «M3yueHne OCOOCHHOCTEH CTPOCHHSA PaCTCHUH
Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «/3yueHne oCOOEHHOCTENH CTPOEHUSI MO3BOHOUYHBIX
JKABOTHBIX).

Tema S. IIpoucxoxxaeHue Yesi0BeKa — AHTPONOreHeE3

Paznensl u 3amaun antponosioruu. MeToasl aHTPOMOJIOTHH.

CraHOBJICHUE TPEJACTABICHUA O MPOUCXOXKICHUM YeEJIOBeKA. PenuruosHbie
B033peHUA. COBPEMEHHbBIE HAYUHbIE TCOPHUHU.

CX0ACTBO 4eNIOBEKA C )KUBOTHBIMU. CHUCTEMATHUECKOE MOJIOKEHUE UETTOBEKA.
CBuaerenbcTBA  CXOACTBA  4YEJOBEKA  C  JKMBOTHBIMH.  CPaBHUTEbHO-
MOP(OIOTHICCKHE, AMOPHUOJIOTHUECKHE, (bH3H0IIOr0-OMOXUMHYIECKHUE,
noBeieHueckne. OTInumns 4eJIOBeKa OT )KUBOTHBIX. [IpAMOX0XKACHUE U KOMILIEKC
CBA3AaHHBIX C HUM IMPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAIBHOMN
CUCTEMBI.

JIBmxytue cribl ((pakTophbl) aHTPOMOTEHE3a: OMOJIOTHUYECKHE, COIMAITbHBIC,
CooTHoITIeHNE OMOTOTHYECKUX W COIUAIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OCHOBHbBIE CTaAuM AHTPOIOreHe3a. PaHHWE uen0BEKOOOpa3HbIe O00E3bSHBI
(TPOKOHCYJIBI) ¥ PAHHUE TOHTHIBI — OOITHE TIPEAKH YeITOBEKOOOPA3HBIX 00€3bsTH U
JHO/IeH. ABCTPAJIONUTEKU — JBYHOTHE MPEIKU JrOJeH. UenoBeKk yMesbld, MepBbie
W3TOTOBJICHUS OpYyAui TpyJa. YenoBek NpsAMOXOASAIIAN U TEPBbIA BBIXO JIFOICH
3a mpenensl  Adpukn.  UYemosek redmenbOeprckmii —  oOmME  MpemoK
HEaHICPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. UeaoBEK HEaHIEPTaIbCKHUI
KaK BUJ JIOACH XOJIOAHOrO Kianmata. YenoBeK pa3yMHbIH COBPEMEHHOTO THIA,
JICHUCOBCKAM UEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mpeneiaamu  Adpuki.
[TasieoreneTrka v MajieOreHOMUKA.



DBOJIIOIUA COBPEMEHHOTO uesioBeka. EcTecTBEHHBIH OTOOpP B MOMyJISALUASIX
yenoBeka. MyTanmmoHHBIH Tiporiece W mojaumopdusm. [lonmynmsanuoHHBIE BOJHBI,
npeid renos, murparus U «3h@PEeKT oCHOBATEIA» B MOMYJAINMAX COBPEMEHHOTO
YyeJI0BeKa.

Uenoseueckue pacel. llonarne o pace. bosbiime pacel: eBponeouaHas
(eBpasmiickas),  aBCTpajo-HerpougHas  (dPKBaTOpHANbHAs),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckas). Bpems w myTH paccelieHHMs dYenoBeKa MO TIAHETE.
EnunctBo  dyenoBedeckux pac. HaydyHas  HECOCTOATENBHOCTh  pacu3Ma.
[TpucnocoONeHHOCTh YE0BEKAa K Pa3HbIM YCIOBUAM OKPYXAIOWICH Cpesbl.
Bmusaane rteorpadmueckoit cpeapl m apeiida reHoB Ha Mopdonoruio  u
(hM3HOJIOTHIO YETOBEKA.

MexaucuurinHapHsie  MeToAbl B (u3HUecKor  (OMOIOTMUYECKOi)
AHTPOMOJIOTUHU.  ODBOJIIOLMOHHAS  QHTPOMNOJIOTUA W MAJCOaHTPOMOJIOTHS
YEJIOBEUYECKUX MONyJsiuid. bruoconuanbHble UCCIESIOBAHUS MPUPOABI UYEJIOBEKA.
Hccnenosanue KO3BOMIOLMN OMOJIOTHUECKOTO U COLIUAJIBHOTO B UEJIOBEKE.

JemoHcTpanumn

[Toptpetsr: Y. [apsun, JI. JIukn, 4. 4. Porunckuii, M. M. ['epacumos.

Tabmuibl U cxembl: «MeToabl aHTPONONOTHIY, «[ 0OJIOBHON MO3T UeOBEKaY,
«UenoBekooOpazHbie 00€3bAHBIY, «CKENET YeaoBE€Ka M CKEJIET IIUMIIaH3e»,
«PynmumMeHTHI 1 aTaBU3MBDY, «J[BHOKYIITHE CHITBI QHTPOTIOTEHE3AY, « DBOTIOMMOHHOE
IpeBO  dejoBeKa», «ABctpamonutek», «UemoBek  ymenbii», «Uenosek
npsaMoxoaamminy, «Jlenncosckuil uenopek» «Heanaepranbip», « KpoMaHbOHITEDY,
«IIpenku yenoBekay», «ITarbl HBOJIFOLNAY UYEJIOBEKa», «Packl uenoBekay.

OOopynoBaHue: MYJSXKM  OKAMEHEJOCTEH, MPEeAMETOB  MaTepUATIbHOU
KyJIbTYphl ~TIPEAKOB dYeNlOBeKa, penpoaykimu (dortorpaduu) KapTHH C
MUDOTOTHICCKAMA W OHOJCHCKAMH CIOKETaMHU TPOUCXOXKICHUA YEJIOBEKa,
¢dhoTorpadum Hax0IOK UCKOTIAEMBIX OCTATKOB UEIIOBEKA, CKEJIET UEJI0BEKA, MOJIEIb
yepena uejioBeKa M 4epena IIMMIIAH3€, MOJE/b KHCTH YEJIOBEKAa M KHUCTH
IUMITaH3€, MOJIEIN TOPCa MPEIKOB UEIOBEKA.

JlaGopaTopHnass paGora «l3yueHrne o0OCOOCHHOCTEH CTPOCHHA CKelleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM Y.

IIpakTHueckas padora «3ydeHue 3KOJOTMUECKUX aJanTallli YET0BEKAY .

Tema 6. Jkojoruss — HayKka O B3aHMOOTHOLIEHUSIX OPraHU3IMOB H
HAJ0PraHN3MEHHBIX CUCTEM C OKPY KaKIIeH cpeaoit

3apoxaeHue U pa3BuThe 3Kojoruu B Tpyaax A. ['ymbOonsara, K. @. Pynbe,
H. A. CeseprioBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaun
3K0J0ruu. CBSI3b SKOJIOTUH C APYTUMU HAyKaMHu.



Metoawl sxosioruu. llosieBbie HAOMOACHUSA. DKCIEPUMEHTHI B HKOJIOTHH:
MpUpoaHbIE W JadopaTopHbie. MoaenupoBaHHE B SKOJOTHMH. MOHHUTOPHUHT
OKpYKaloIeh cpeibl: JOKAIbHBIN, PErHOHAJIbHBIN U TJI00AJIbHBIN.

3HaUCHUE DKOJOTMUECKUX 3HAHWWA JJI1  4EeJOBEKA. DJKOJOTMYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3ECH 4YeyoBeYeCTBa ¢ mpupoaoil. GopMupoBaHuUe
AKOJIOTUUECKOMN KYIbTYPbl U SKOJOTHUECKON TPAMOTHOCTH HACEJICHHUS.

JemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumer 1 cxembl: «Pasgensr skonorum», «Metoasl 3kojioruny, «Cxema
MOHUTOPHUHTA OKPY>KAKOIIEH CPEaAbI».

JlaGopaTopHas pabota «zyuenue METOJIOB 3KOJIOTHYECKHX
HCCIIEIOBAHUNY .

Tema 7. Opranu3msl U cpeaa 00UTAHUSA

Dxojiornueckne (PakTopbl ¥ 3aKOHOMEPHOCTH MX aekcTBus. Kiaccudukanms
IKOJIOTHUECKUX (PaKTOpPOB: abMOTHUECKHE, OMOTHUECKHE, aHTPONOTeHHbIe. O0mue
3aKOHOMEPHOCTH JCHCTBUSA 3Kojiornuecknx akropos. [Ipaswino muammyma (K.
[Mmpenrens, FO. Jlubmux). TonepaHTHOCTH. DOBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTaHU3MBI.

Abuotnueckue daxtopel. CBeT Kak »konorudeckuii daxrtop. JlewicTpue
Pa3HBIX YYACTKOB COJTHEYHOTO CIEKTPAa HA OPraHU3Mbl. DKOJOTHUYECKHUE TPYIIIIbI
pacTeHHW M JKMBOTHBIX MO OTHOUIEHHUIO K CBeTy. CurHajbHas poJib CBETA.
doTonepruoansm.

Temmneparypa kak »skonoruueckwii ¢akrtop. JleiicTBue Temmeparypsl Ha
opranu3mbl. [IoMKHUIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIC U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxuocts kak skonorumyeckuii daktop. I[lpmcmocobnenus pactenmii K
MOICPKaHNI0 BOAHOTO Oanmanca. Kiaccudukamms pacTeHUH MO OTHOMICHUIO K
Bojie. [Iprucnoco0sieHns KUBOTHBIX K M3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHW3MOB: BOJHAA, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rlyOMHHAas ~ TOANOYBEHHAA,  BHYTPUOPraHW3MEHHas.  (DUBUMKO-XUMHUECKUE
OCOOCHHOCTH cCpeJ OoOWTaHuA opraHu3moB. l[IpucnocoOiieHHs OpPraHu3MoOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHelHue W BHYyTpeHHUE puUTMbL. CyTOYHBIE H
roguuHbie puTMbl. [IprcnocoONEHHOCT OPraHU3MOB K CE30HHBIM W3MEHEHUAM
YCJIOBHAM KU3HH.

Kuznennvie ¢opmbr  opraam3moB. lloHsTue o ku3HEHHOW (popme.
Kuznennsie popmbl pacTeHUH: AEPEBhs, KYCTAPHUKH, KyCTAPHAYKHA, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKW3HECHHBIE (OPMBI JKUBOTHBIX. THAPOOHOHTHI,
re0OMOHTHI, a3p0oOHOHTHI. OCOOEHHOCTH CTPOSHUS M 00pa3a JKU3HH.

buornueckne  daxtopel.  Buael  OMOTHUECKHMX ~ B3aUMOJCHCTBHIA:
KOHKYPEHITUS, XUITHNYECTBO, cMMOMO03 U ero ¢dopmel. [lapasuTusm, xoomeparus,
MyTyaJu3M, KOMMEHCaNU3M (KBapTUPAHTCTBO, HaxyieOHm4IecTBO). HeTpoduueckue
B3auMonehcTBusa  (Tommueckue,  (Qopuueckue, ¢abpuueckne).  3HAUCHUE
OMOTUYECKUX B3aMMOJICHCTBUN [ CYIIECTBOBAHUS OPraHU3MOB B CpElie
obutanus. [[pyHIIUT KOHKYPEHTHOTO HCKITFOUCHHUS,

JemoHcTpanumn

Tabmuiet 1 cxembl: «Oxojoruueckne (pakTopery, «CBETOBOW CIEKTPY,
«OKOJIOTUUECKUE TPYIIBI KHBOTHBIX MO OTHOIMICHUIO K CBETY», « TETUIOKpOBHBIC
KUBOTHBIC», «XOJIOAHOKPOBHBIE >KHBOTHBEIEY, «DU3MOJOTHUECKHUE aanTaIiiu
KUBOTHBIX», «Cpempl oOWTaHWS OpraHWU3MOBY», «bHoMOTHUECKHE PUTMBIY,
«Kwm3nennsie  dopmbsl  pactenmity, <«Ku3HEeHHbIE  (POPMBI  KHUBOTHBIX),
«IKOCHCTEMA IIUPOKOJIMCTBEHHOTO JIECay», « DKOCUCTEMA XBOUHOrO Jiecay, «Llenn
MATAHUAY, «XuIIHAYeCTBOY», «llapasutuzm», «KoHkypeHuus», «CumMOnO03»,
«Kommencanmmsmy.

OOopynoBanue: repOapuu PacTEHUM W KUBOTHBIX, MPHCIOCOOJIECHHBIX K
BJUSHUIO PA3UYHBIX HSKOJOTHYECKAX (PaKTOPOB, TepOapuu CBETOMOOHUBBHIX,
TEHEIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHUM, CBETOIIOOMBBIC, TCHEIOOUBBIE U
TEHEBBIHOCJIUBBIE KOMHATHbBIC PACTEHUA, repOapuu MU KOJUICKIMH TEIUIOMIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUI, uydesia MTHULl U 3BEpell, repdapuu
pacTeHuil, OoTHOCSIMMXCA K Turpoduram, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHUs] TAHHBIX TPYIII, KOJUICKIIMNA JKABOTHBIX, OOWUTAIONMNX B PA3HBIX Cpeaax,
repbapu M KOJUIEKIIMM PACTCHHM M JKMBOTHBIX, OOJIANAlONIMX 4YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHMSAM YCJIOBUN JKW3HU, repOapuu u
KOJUTCKITMH PACTCHHWA W JKMBOTHBIX PA3IUYHBIX >KH3HEHHBIX (POPM, KOJUTCKITMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3TMYHBIX OMOTHUECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHnass pabora «BbisBIeHHE TPUCIOCOOICHUM OPraHu3MoOB K
BJTUSTHUIO CBETAY.

JlaGopaTopHnass pabora «BbisBIeHHE TPHUCIOCOOICHUM OPraHu3MoOB K
BJIUSTHUIO TEMIIEPATYPHI».

JlaGopaTopHass pabora «AHATOMHYECKHE OCOOCHHOCTH PACTECHHUH U3
Pa3HBIX MECT OOUTAHUAY.

Tema 8. Dxoy10rusi BUAOB U MOMYJISIIIUA

OKOJIOTUYECKUE  XAPAKTCPUCTUKU  MOMYJISALHUH. [Monynsamma ~ kak
ounonoruueckas cucrema. Poiib HEOAHOPOIHOCTH CPE/bl, (PU3NIECKUX OaphepoB U
0coOeHHOCTEH OWMOJIOTHH BHIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKA3aTEAW MOMYJALMU. YUCIECHHOCTh, TUIOTHOCTb,



BO3pAacTHAs W TMOJIOBAasi CTPYKTypa, POXKAAEMOCTh, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIUA.

Dkoyiornyeckas CcTpykrypa nonyssiuu. OleHKa YUCICHHOCTH MOMYJISALHUH.
JluHamuka monyJdaiuu u e€ peryisauus. buoTudyeckuii MOTeHIMAA MOMYJISALMHU,
MoaenupoBaHue ITMHAMUKA nonyjsiuu. KpruBbie pocTa YMCIEHHOCTH MOMYJISALUH.
KpuBbie BbDKMBaHUA. Perynmanms 4uCICHHOCTH TOMYJIANAN: Poiib  (PaKTOPOB,
3aBUCSIINX W HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHUECKHUE CTPATETHH BUIOB (T- 1
K-crparerun).

[Tonatue o0 skoyiornyeckod Huile Buaa. MectooOuranue. MHoOroMepHas
Mozenb 3kojiormyeckor Humm Jx.M. Xatumncona. Pasmepsl skonornueckoi
Huiny. [loTeHManbHas U peain30BaHHAs HULIY.

Bua kak cucrema nomynsuuid. Apeansl BHAOB. Buabl U MX KU3HEHHBIC
CTpaTeruu. JKOJOTMUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJAEHUA W MUTPALMil JKUBOTHBIX. bBHOJIOrMUecKre
WHBA3WH Uy KEPOJHbBIX BUIOB.

JemoHcTpanumn

[Toptper: Ixx. 1. XartunHCOH.

Tabmuibl M cXeMbl: «OKOJOTHUYECKUE XAPAKTCPUCTUKU MOMYJIALUNY,
«IIpocTpaHcTBeHHAs  CTpyKTypa  nonyjsiuu», «Bo3pacTHeie  mupamubi
nonynasiun», «CKOPOCTh  3aCEJICHUS MOBEPXHOCTU  3EMJIM  PA3JIMUYHBIMH
opranuzMammn», «Mojenb s3koorudeckoit Humu k. M. Xatumnconay.

OOGopynoBanue: repOapuu paCTeHUH, KOJUIEKIIMK )KUBOTHBIX.

JlaGopaTopunas  paGora «IlpucmocoOnmeHuss ceMsAaH  pacTeHUH K
PACCEJICHHIOY.

Tema 9. Jkostorust co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiecTtBa opranu3mMoB. buolieHO3 uU ero crpykrypa. CBA3u MExIy
OpraHru3MaMu B OMOLICHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. Jlx. Tencnu). OyHKIMOHAIbHbIE
OJIOKM OpPraHu3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpodwmueckne ypoau. Tpoduueckue 1enn u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3KOocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHbIE  TIOKa3aTelau  SKocucTeMbl. buomacca w  mpoayknus.
DKOJIOTHYECKUE TUPAMU/IbI UK CEIT, OMOMACCHl U SHEPTHUU.

Junamura skocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpasyiieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie H
BTOPUYHBIC CYKIECCMM W WX TMPUYUHBI. AHTPOIOI€HHbIE BO3JACHCTBUSA Ha
cykueccuu. KnumakcHoe coobuiectso. buopazHooOpasue u nojiHOTa KpyroBOpoOTa
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.



[TpupoaHbie SKOCUCTEMBI. JKoCUCmeMbl 038P U pex. IKocucmemvl Mopel U
oxeanog. Ixocucmemvl MyHOP, J1eCO8, CMeNnet, NYCMbiHb.

AHTpPOMOTEHHBIE HKOCUCTEMBI. ATrpol’KocHcTeMa. ArpoieHo3. Paznuuus
MEXKy aHTPOTIOTCHHBIMH W TIPUPOTHBIMH SKOCHCTEMAMH.

Ypb6oskocuctembl. (OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeMm. [‘opoackas
dbmopa wm ayna. CuHaHTpomm3amms TOpOACKoM ¢ayHbl. buonormueckoe w
XO3STHCTBEHHOE 3HAUECHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUSA OCHOBHBIX B3aMMOJICHCTBHN OPTraHU3MOB B
KOCUCTEMAX. Poib KACKaoH020 3¢hchexma u 6u008-20upuramopos (Kiouesvix
61008) 6 yHryuonupoganuu sxocucmem. IlepeHOC YHEPTUN U BEMIECTB MEXKTY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYHUBOCTh OPTaHU3MOB, TIOMYJISAIANA W SKOCHCTEM
B YCIIOBHASX €CTECTBEHHBIX W AHTPOTIOTCHHBIX BO3ICHCTBHIA.

Mexanuzmwi 8030€tiCmBus 3aeps3HeHUll  pPA3HbIX munos Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIIAYUOHHOM U SKOCUCHEMHOM YPOGHSIX,
OCHOBbI  DKOJ02UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€liCMBUS..
MeTtoa010TH MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHCTEM.

JlemoHcTpanumn
[Toptpet: A. JIxx. Tencnu.
Tabnuibl W CXEMBI: «CtpykTtypa  OMOIlEHO3a»,  «JKOCHCTEMA

IMTUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jiecay, «DyHKIIMOHATbHBIC
TPpynmbsl OPTaHU3MOB B SKOcHCTeMe», «KpyroBopoT BemiecTB B IKOCHCTEMED,
«llermm mutanus (macTOMIMHAA, JETPUTHAA)», « DKOJOTHUYECKAs MUPAMHIA THCEID),
«JKoJIoTHYeCKas MUpamMuaa OMOMAcCChly», « IKOJIOTHUECKas MUpaMuaa SHEPTUNY,
«O0pazoBanue Oonotay, «llepBuunas cykieccusn», «BoccTaHOBIEHHE Jieca MOCIe
nokapa», «JKocucTeMa o3epa», «ArporeHos», «KpyroBopor BEMIECTB W MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypboskocucTemy.

OO0opynoBanue: repbapuy pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydelia ITUIl 1
3Bepeid, repbapr KyJIbTYPHBIX W TAKOPACTYIUX PACTCHUM, aKBAPUYM KaK MOJIEh
HKOCHUCTEMBI.

IIpakTinuaeckas padora «3yuenne n onucanre ypo0IKOCHCTEMBI».

JlaGopaTopHnass padora «M3yuenue pazHOOOpa3ust MEIKMX ITOYBEHHBIX
YWICHUCTOHOTHX B PA3HBIX SKOCHCTEMAX).

IKCKypcHsi «DKCKYypCHsl B TUITWYHBIA OHMOTEOrieHo3 (B myOpaBy, O€pe3HsK,
SIBHUK, HA CYXOIOJIbHBIN MM TIOWMEHHBIHN JIYT, 03€p0, O0I0TO)».

IKCKypeusi «IKCKypCHS B arpodKocHCTeMy (Ha TOJ€ WM B TEIUTHIHOE
XO3SIMCTBO)».

Tema 10. buocdepa — riodanbHasi IKoCHCTEMA

buocdepa — oOmemmanerapHas o0ojlouka 3eMJIM, TAE CYIISCTBYET WIIH
CYIIECTBOBAJIA KM3Hb. Pa3zBuTHe mpeacTasieHuiit o 6mocdepe B Tpymax 3. 3iocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. Obnactu 6uochepsr u e€ coctas. XKupoe
BEIECTBO Onocdepsl v ero HyHKITHH.

3akoHOMEpHOCTH cymiecTBoBaHusA Omochepri. OcobennocTn Gmocdepbl Kak
r00abHOM 3KOCcHCTeMBbI. J[mHaMuueckoe paBHOBecue B Onocdepe. KpyroBopots
BCIECTB W OMOTCOXMMHUECKHUE KB (YTIIepoIa, a30Ta). PUTMHUYHOCTD SABIICHUMA
B Onocdepe.

3oHanmbHOCTh Omocdepsl. [lonarne o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYHJpa, XBOMHBIC JIECA, CMEIIAHHBIC U IITUPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIECA, BBICOKOTrOphaA. KiiMMaT, pacTUTENbHBIN U AKUBOTHBIHN
MUP OUOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIEHKA UX PECYPCHOTO MOTEHITHANA
onocdepHbIxX HyHKITHIA.

JemoHcTpanumn

[Toptpetsi: B. U. Bepuanckuii, 3. 3tocc.

Tabmuter m cxembr: «['eochepsr 3emmny», «KpyroBopot azora B mpHUPOAEY,
«KpyroBopot yrnepona B mpuponae», «KpyroBopor kuciopoga B TPUPOIES»,
«KpyroBopot Boabsl B mpupoae», «OcHOBHbIe Ouombl cyuiny, «Knumarnueckue
nosca 3emnm», «Tynapay, «Taiira», «Cmemanasiii jgec», «IIIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lyctbiHay, « Tponuueckuit gecy.

OOopynoBaHue: repdapuu pacTEHHUM pa3HbIX OMOMOB, KOJUICKIIUN JKMBOTHBIX.

Tema 11. UestoBek u okpy:xaroias cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX MOpuuuHbl. Bo3aelcTBUE ueloBeKa Ha
omocdepy. 3arps3HeHHe BO3AYIIHOM cpeabl. OxpaHa BO3ayXa. 3arpsA3HEHHUC
BOJHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3mMeHeHue knnumara.

AHTpPONOre€HHOE BO3JCHCTBUE HA PACTUTENIbHBIA M KUBOTHbIA Mup. OxpaHa
PaCTUTEIBLHOTO W KMUBOTHOTO Mupa. OCHOBHBIC MPUHLMIIBI OXPaHbl MPUPOJIBI.
Kpacupie wamru. Ocobo oxpansembie npupomnbie Tepputopun (OOIIT).
Boranunueckue caapl ¥ 300J10THUECKUE TTAPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOHYMBOIO PA3BUTHS UETOBEYECTBA W TMPHUPOJBIL.
PaimonanbHOo€  MPUPOJIONONB30BAHUE U COXPAaHEHHWE  OMOJIOTMUYECKOTO
pazHooOpazus 3emun. OOIIME 3aKOHOMEPHOCTH TJI00QNIBHBIX SKOJOTHUECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIC MOCIEICTBHUS.

Pa3zBuTne METONOB MOHUTOPUHTA PA3BUTHA OMNACHBIX TEXHOTCHHBIX
npotieccoB. Cucmemnvle uccie0o8anusi nepexooa K pecypcocbepezaioueri u
KOHKYPEeHmMOCnocoOH ol sHepeemuie. buonocuuecrkoe pasHooopasue u 6uopecypcoi.
Hayuonanvneie ungopmayuonuevie cucmemsi, odecnequsaiowue O00CmMyn K
ungopmayuu  nNoO  COCMOAHUIO  OMOEIbHLIX U008 U dKocucmem. (CHOBbI



aKopeabunumayuy  dKOCuUcmem U cnocobos 00pvObLL ¢ OUONOBPEICOCHUSMIUL.
Peroncmpyryus MOPCKUX u HA3eMHBIX IKOCUCTIEM.

JlemoHcTpanumn

Tabmuet w cxembl:  «3arps3HeHne  atMocdeprr»,  «3arpsa3HEHHE
ruapocdeps», «3arpssHenue mouBbly, «[lapaukoBeii  3ddexr», «Ocobo
OXpaHAEMbI€ MPUPOIHBIC TEPPUTOPUNY, « MOEIN YIPABIIEMOrO MUPAY.
O6opynosanue: ¢dororpaduu OxpaHsSEMBIX PacTEHHH W JKUBOTHBIX KpacHoit
kHauru Poccutickoit @enepanun, KpacHoOM KHUTH pErnoHa.



IIJTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'M HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3yjbTaTaM OCBOCHUS
00yYaroIIMMHUCA TPOrpaMM CPeaHero oO0Imero o0pa3oBaHWsA: JIMUYHOCTHBIE,
METANPEIAMETHBIE U TTPEIMETHBIC.

B cTpykType TUUHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTrpaMMbl 1O OHOJIOTHH
BBIJICJIEHBI CAEAYIONIME COCTABJISIONINE. OCO3HAHME OOYYAOIIUMHUCS POCCUHUCKOM
IPpaXKIAHCKON MUICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
W CaMOONPEACICHMIO, Haiuyue momueayuu K  OOydyeHHIO  OHOJIOTHH,
yejeHanpasienHoe pazeumue BHYTPEHHMX YOCKIACHWM JWYHOCTH Ha OCHOBE
KJTFOYEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAUILMK Pa3BUTHSA OHUOJOTHUYECKOTO
3HAHUS, 2COMOBHOCMb U CNOCOOHOCHTL 00YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATENBHOCTA IIEHHOCTHO-CMBICIIOBBIMHA  YCTAaHOBKAMHU, TMPUCYIIMUMH CHCTEME
OMOJIOTHYECKOTO  00pa3oBaHUA, HaAIUyue  NPABOCO3HAHUS — DKOJIOTHYECKOH
KYJIBTYPBI, CROCOOHOCMU CMAGUMb TISITH U CTPOUTD )KM3HCHHBIC TIIAHHI.

JInuHOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTPAMMBbI MO OHOJIOTHH JOCTUTAIOTCA
B E€JMHCTBE YYEOHOW M BOCHUTATEIBHON JIEATEIBHOCTH B COOTBETCTBUHU C
TPAJUIIMOHHBIMHA POCCUMCKUMH COITMOKYJIbTYPHBIMHU, HICTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPHUHATHIMHA B OOIINECTBE MpaBWJIaMH M HOPMaMH
MOBEJICHUSI WU CHOCOOCTBYIOT MPOIECCAM CAMOIMO3HAHUA, CAMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTHUS BHYTPEHHEW TMO3WIMHM JIMYHOCTH, MATPHOTH3MA U
YBOKCHHS K 3aKOHY W MPABOMOPAIKY, UYEOBEKY TPyJa W CTapIlIeMy MOKOJICHHIO,
B3aUMHOT'O0 YBAXKCHMS, OCEPEKHOTO OTHOIIEHUA K KYJbTYPHOMY HACJICIUIO M
TpaauUMAM MHOTOHAIMOHAJbHOrO Hapoaa Poccuiickoit ®denepaiyu, npupoae u
OKPYXKAIOIIEH Cpeae.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUA ydeOHOro mpeaMera «buomorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUAIOIINXCS PYKOBOACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH IIO3WITMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpPHMEHTAlMH, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIHNX
TPAJUIMOHHBIM [IEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIMPEHUE MKU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTH B MPOLIECCE PeaAM3alMi OCHOBHBIX HAIPABJICHUM
BOCIIUTATEJIbHON NEATENHHOCTH, B TOM UYHCJI€ B YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAAHCKOHN TO3UIIMHA 00YUAIOMIEToCs KaK aKTUBHOTO 1
OTBETCTBEHHOTO YJICHA POCCUICKOro O0IIECTBA,

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpPaB W OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPaBOMOPIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH TP CO3JaHUH
y4eOHBIX MPOECKTOB, PEUICHWH Y4YEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJHECHUU
OMOJIOTMUECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACIATh COOCTBEHHYIO TMO3UIHMIO MO OTHOIIEHHUIO K
ABJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUUTHIBATh B CBOMX ACUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HBIMU YOEKICHUAMU, KYJIbTYPHBIMU LIEHHOCTIMU U
COLIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBHIMIOJIHEHUA
yueOHBIX, TMO3HABATEJIbHBIX W HCCICAOBATEIbCKUX 33/1a4, YBAXKHUTEJIbHOTO
OTHOILIEHUS K MHEHHWIO OIIMOHEHTOB TMpPU OOCYXKJICHUU CHOPHBIX BOMPOCOB
OMOJIOTUUECKOTO COJEPKAHUS,

TOTOBHOCTh K TYMaHUTAPHOHW U BOJIOHTEPCKON NIEATEIILHOCTH,

2) NaTpUOTHYECKOIr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUMCKON TPaXKJAHCKOM UACHTUYHOCTH,
MaTpuOTHU3Ma, YBAXXEHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTU NEPEN
Ponmnoii, ropmoctw 3a cBoil Kkpai, CBOWO PoawHy, CBOH S3BIK W KYJIBTYPY,
MPOIIJIOE ¥ HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoja Pocecuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY HACIECANIO U MAMSATHUKAM TPUPO/IbI,
JTOCTHXEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLICHWBATh BKJIAJ POCCHUHCKHX YUEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTHM, TOHUMAHWUS 3HAUCHUS OWOJIOTMM B TMO3HAHWUU 3aKOHOB
MPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY)KCHHMIO M 3aiute (OTeyecTsa,
OTBETCTBEHHOCTbH 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHHUE JTYXOBHBIX [IECHHOCTEW POCCUUCKOTO HAPOAA,

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUCCKOTO MOBEICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMIO W TMPUHUMATh OCO3HAHHBIE PEIICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAQHHOTO TIPUHATHUA LEHHOCTEHM CEMEHMHOW JKM3HU B COOTBETCTBHM C
TpaauIusMu HapoaoB Poccuu;

4) 3cTeTN4YeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOYAs 3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;

MOHUMAHKE SMOIIMOHAIIBHOTO BO3JACHUCTBHUS )KUBOM NPUPOIBI U €€ [IEHHOCTH,



TOTOBHOCTh K CAMOBBIPQKCHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAYECTBA TBOPUYECKON JIMUHOCTH,

S) ¢usuuyeckoro BocnutaHusi, GopMUPOBaHHA KYJbTYPbl 3/10POBbSI U
AMOLMOHAJIBLHOI0 0JIAr 0oy YHs:

MOHUMaHUE W Ppeaju3alus 340pOBOro W Oe3omacHoro ooOpasa >KU3HHU
(3M0pOBOE  TUTaHWE, COOJMIOJICHWE TUTHECHWYECKUX TPaBUJI W HOPM,
cOQIaHCHPOBAHHBIM PEXUM 3aHATAH W OTHAbIXa, peETyJsipHas (Qusndeckas
aKTUBHOCTB), OEpPEKHOTO, OTBETCTBCHHOTO W KOMMETEHTHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (DPU3MUECKOMY M TICHXHUECKOMY 3/T0POBBIO;

MOHUMAHWE I1IEHHOCTH MPAaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30MaCHOr0 MOBEACHUS B CUTYAlUAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHWME TOCACACTBUI M HENPHITHS BPEAHBIX MPUBBIYCK (YyMOTPeOIeHUS
QJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYly, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOW JIECATEIBHOCTH TEXHOJIOTHYECKONU W COLUAIBHOMN
HaIMpPaBJICHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIBLHO
BBITIOJIHAThH TAKYIO JEATEIIbHOCTD,

WHTEPEC K pa3muuHbiM cdepaM MpodeCCHOHATBHON ACATENHPHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymed mnpodeccM H  PEaau30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI,

FOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W CcaM00Opa3OBaHWIO Ha
NPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0TU4eCKOro BOCTIUTAHMSI:

AKOJIOTHUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE YPOBHS HKOJOTHUECKON KYJbTYpPbhl: TNPUOOPETCHHE OIbITA
MJIAHUPOBAHUSI TIOCTYNMKOB W OLEHKKM WX BO3MOXHBIX TOCJICACTBUNA IS
OKPYKAIOIIEH CPEIbI,

OCO3HAHKE TI00AJILHOTO XapaKTepa SKOJOTMYECKUX MpoOjeM M MyTeH HuX
peLIeHUA,

CIIOCOOHOCTh HMCIOJB30BaTh MNPUOOPETAEMbIE MNPU U3YUYECHUH OHOJIOTHUU
3HAHUSA W YMEHHUS TMPU PEIICHUH TPOOJEM, CBSA3AHHBIX C PALUOHAJIBHBIM
MPUPOAOTIONb30BaHNEeM  (COONMIOICHUE  TPaBWJI  TIOBEACHHUS B TPUPOJIE,
HAIMpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BUJOB,
sKOCcuCTEM, Orochepsr);

AKTUBHOE HEOPUATHE ACUCTBUK, TPUHOCAIIUX BPEA  OKPYXKAKOIIEH
MPUPOJHON cpelie, YMEHUE MPOTrHO3UPOBATh HEOJArONPUATHBIE SKOJIOTHUECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX TEHCTBUN U MPEIOTBPAIIaTh UX;



HAJIMYUE PA3BUTOrO 3KOJIOTMYECKOr0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
OmnbITa NEATEILHOCTH AKOJIOTMYECKON HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA WMHU B MO3HABATEJIBHOM, KOMMYHUKATUBHOM WU COLMAJIbBHOW
MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUUECKON NEATEIbHOCTH SKOJOTHUECKOM
HaIpPaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHWPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOILECTBEHHON MPAKTUKW, OCHOBAHHOI'O HA JIHAJIOTE
KYJbTYP, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJIbTYPhl KaK CPEICTBA
B3aUMOJICHCTBUS MEXKTy JIFOAbMU U MO3HAHUS MUPA,;

MOHWUMaHWe crnenupuKkA OWOJOTHM Kak HayKH, OCO3HAaHWUA €€ poiu B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEACTABICHUS 00 OKPYXXAlOIEM MHUPE KaK O €AUMHCTBE MPUPO/IbI, YEJIOBEKA U
o0lllecTBA, B MO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodsieM
COXPaHEHHS TPUPOIHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAUUMOCTH OWOJOTHUU JIJIi COBPEMEHHON IMBWJIU3ALIMHU:
o0ecrieueHusi HOBOTO YPOBHA Pa3BUTHSA MEJUILIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUHA, CMOCOOHBIX  peliaTh  PECYpCHbIE  MPOOJIeMbl  Pa3BUTHUA
YEJI0BEYECTBA, MOUCKA NMYTEH BHIXOJA U3 I00ATBHBIX SKOJOTHUECKUX MPOOIEM U
obecrieueHusi NEpexoJa K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PEeCypcoB W (POPMHUPOBAHUIO HOBHIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMUECKUX 3HAHUW B  LEJIX
MOBBIIIECHUsA OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYUYHOH TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydarommxcs, (OpMHUPYyEMOM
MIPU U3YUYEHUH OUOJIOTUH,

MOHUMAHKUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJIb30BaTh MOJy4aeMbl€ 3HAHWUS [Jid aHaju3a W
OOBSICHEHUA SIBJICHUN OKPYXAIOIIEr0 MUPA U MPOUCXOAIIMX B HEM HU3MEHCHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOUEHWS Ha OCHOBE HAYYHBIX (DAKTOB H
MMEIOIIUXCS JJAHHBIX C LEJIbIO MOJIYYEHHUS TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOATENIbHO MCIOJIb30BaTh OWOJOTWYECKUE 3HAHUS IS
pelieHrsa npodyieM B peajibHbIX JKU3HEHHBIX CUTYaALIUSIX;

OCO3HAHWE LEHHOCTH HAYYHOH JAEATENIbHOCTH, FOTOBHOCTH OCYILECTBIIAThH
MPOEKTHYIO W UCCJIEAOBATENbCKYIO ACATENbHOCTh HHAUBUAYAJLHO U B TPYMIIE;

FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHWN MO OHOJIOTHH B
COOTBETCTBHHM C )KM3HCHHBIMH MOTPEOHOCTAMM.



METAIIPEAMETHBIE PE3VYJIbTATDBI

MeranpeaMeTHbIC pe3ybTaThl OCBOCHHS yueOHOTO mpenmera «buomorus»
BKJTIOYAIOT: 3HAUMMble I (DOPMHUPOBAHUS MHUPOBO33PCHUS  OOYJAIOIXCS
MEXKIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIICHAYUHBIEC TTOHATHS, OTPAKAIOIIHAE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpA ® chenuduKy METOM0B TO3HAHUS,
HCIIOJIE3YEMBIX B €CTECTBEHHBIX HAYKaX (BEIIECTBO, PHEPIHS, SBICHHE, TIPOIECC,
CHUCTeMa, HAy4YHBIM (haKT, MPUHITUI, THMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHUe,  HAOMOJCHWE, W3MEPEHWE,  JKCIEPUMEHT W JIPYTHE);
YHUBEPCAIbHBIC YyueOHBIE JeWCTBHS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIC ), o0eCcrneunBaroIINe dhopMupoBaHue (hyHKIIHOHATEHOHT
rPaMOTHOCTH ¥ COIMAIBHOW KOMIETCHIIMM  OOYYarOIUXCs; CIOCOOHOCTh
oOyJaroumxcs UCTIOJIB30BATh OCBOCHHBIE MEKIUCITUTUTHHAPHBIC,

MHPOBO33PEHUYCCKAE 3HAHWS W  yHUBEPCAJbHBIC yueOHBIC JICHCTBHA B
MO3HABATEILHON U COLMAJIbHOM MPAKTHUKE.

B pesynbrate wu3ydeHuss OWOJIOTMM HA YPOBHE CpEIHEro OOIIero
obpazoBanusa y oOyuaromerocs OyayT chOpPMHPOBAHBI IO3HABATCIIBHBIC
YHUBEPCATbHBIC YUCOHbBIE NEHCTBHUS, KOMMYHHUKATUBHBIC YHUBEPCAJBHBIC YUeOHBIC
JEHCTBUSA, PETYJISITUBHBIC YHHUBEpPCAJIbHBIC YUYCOHBIC JEHCTBHS, COBMECTHAS
NEATETHHOCTb.

MeramnpeaMeTHBIC PE3YNbTAaThl OCBOCHHSI TPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHUA JIOJXKHBI OTPAXkKaTh:

OBnanenne YHHBEPCAJIbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
ACHCTBUAMU:

1) 6azoBbIe JJoruyeckue AeicTBUS:

CaMOCTOATEILHO  (OPMYNIMPOBATH W aAKTyaJIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €& BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHWW TPUEMBI JIOTHYECKOTO MBITTUICHAS
(aHanmM3a, CHHTE3a, CPpaBHEHWA, KiaccuduKkarm, 0000IIeHN ), pAaCKPhIBATh CMBICT
OMOJIOTHYECKUX TOHATHH (BBIICIATh MX XAPAKTCPHBIC MPU3HAKH, YCTAHABIWUBATH
CBSI3M C IPYTUMU TTOHATHSAMU);

OTIPENENATh TEIN JEATCIPHOCTH, 3ajaBasg TMapaMeTpbl W KPUTEPUH WX
JTOCTHKEHUSA, COOTHOCUTH PE3YJIBTATHI ACSITEIIbHOCTH C TIOCTABJICHHBIMHU TIEIISIMHU,

WCIIOJIB30BATh OMOJIOTHYECKUAC TTOHATHA IS 00OBACHEHUSA (DAKTOB M ABJICHUM
YKABOM MPUPOIBIL,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PACCMaTPUBAEMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MIPUMEHSITh CXEMHO-MO/ICITEHBIC cpeAacTBa Uil TIPEACTABIICHUA
CYIIIECTBCHHBIX CBSI3€H W OTHOIICHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TaKXe  MPOTUBOPEUYMI  pa3HOrO  PoOJa,  BBISIBICHHBIX B PA3jIMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3padarbiBaTh IJIAH PELICHHUS MPOOJIEMbl ¢ YYETOM aHAJIN3a MUMEIOIIUXCA
MaTEepUAJIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUI AEATEIbHOCTH,

KOOPAWMHUPOBATh M  BBIMOJHATH padOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJIQJIETh HABBIKAMU YU€OHO-UCCIICIOBATENILCKONW U MTPOCKTHON NEATEIbHOCTH,
HaBbIKAMU  pa3pellieHuss NpoljeM, CIHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMUHBIX METOJOB MO3HAHHUS,

WCIOIb30BaTh PA3JIMUHBIC BUJIBI JICATCIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHUSA, €ro HHTEPNPETALUU, MPEeOOPA30BAHUIO U NPUMEHCHHIO B YUE€OHBIX
CUTyalusAX, B TOM YUCJIE IPU CO3AaHUU YUEOHBIX U COLMATIbHBIX TPOCKTOB;

(hopMupOBaTh HAYYHBIH THUT MBINIICHUS, BIAJACTh HAYTYHOW TEPMUHOJIOTHEH,
KJIFOUCBBIMU MTOHATUAMU U METOJIAMU,

CTaBuTh ® (OpMyIUpPOBaTh COOCTBEHHBIC 3aMa4y B 00pa30BATEILHOM
NEATECIIbHOCTU Y KU3HEHHBIX CUTYaLUAX;

BBISABJISITh TMPUYUHHO-CJICACTBEHHbIC CBSA3M W AaKTyaJIu3UpOBaTh 3ajaudy,
BBIJIBUTATh TUNOTE3Y €€ PEIICHMS, HAXOJIWTh ApryMEHTHl Ui J0KA3aTesbCTBA
CBOUX YTBEPXKICHUH, 33/1aBaTh NapaMETPhl U KPUTEPUU PEILICHUS,

AHAJIM3UPOBATH TMOJYUYCHHBIE B XOJE PEUICHUA 3aJaud  PE3YyJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYyallMSM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

OCYILIECTBJIAITh LIECJICHAMPABJICHHBIM MOUCK MEPEHOCAa CPEACTB U CIMOCO0O0B
nercTBHS B TPO(ECCHOHAIIBHYIO CPEaY,

YMETh MEPEHOCHTh 3HAHUSA B MO3HABATEJIbHYIO M MPAKTUUYECKYIO 00JIaCcTH
KUZHEACATEIbHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTEH;

BBIJIBUTAaTh HOBBIC WJCH, NPEAJaraTh OPUTHMHAJIbHBIC MOJXOJAbl U PEIICHUS,
CTaBUTh NPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE AIbTCPHATUBHBIE PEILICHUS.

3) padora ¢ undgopmaumeii:

OPUEHTUPOBATHCS B PA3TUUYHBIX UCTOUHHKAX WHOPMAIK (TEKCTEe YU4eOHOTO
nocoOusi, HAYYHO-MOMYJIAPHOW JUTEpaType, OHOJIOTMUECKUX CJIOBApAX U
CIpaBOYHWKAX, KOMIMBIOTEPHBIX 0azax maHHbIX, B WHTEepHETE), aHAIM3UPOBATH



WH(}OPMAITHIO Pa3TMUHBIX BUOB U (DOPM TIPEACTABIICHAS, KPUTHICCKH OICHUBATh
€€ JOCTOBEPHOCTh W HEMTPOTHBOPEUNBOCTD;

(hopMynupoBaTh 3aMPOCHl W MPUMEHATH PA3IMYHBIC METOBI MPH TIOWCKE H
otbope Omosornueckoit wHpOpMaIUKA, HEOOXOMUMON AJIA BHITIOJIHCHUAS y4eOHBIX
3ajay;

mpuoOpeTaTh OMBIT HMCHOJB30BAHMS HH(GOPMAITMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHH, COBEPITICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMUHBIX
MTOVICKOBBIX CHCTEM

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBIICHUS
Oounonoruueckoi nHbopMarmu (CxeMbl, TpadUKh, TUArPaMMbl, TaOJUIIBI, PUCYHKA
" Ipyroe);

WCIIOJIb30BAaTh HAyYHBIA A3BIK B KadeCTBE cpeacTBa mnpw paboTe ¢
ononoruuecko WMH(pOpMaIMel: TPUMEHATh XUMWYECKHE, (QHU3NUECKUE W
MaTeMaTHIeCKAe 3HAKH W CUMBOJIBI, (hopMmyssl, ab0peBUarypy, HOMEHKIIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJITHOCTH,

BJIAJCTh  HABBIKAMHM  PACTO3HABAHWA W 3alATHl  WH(pOpMaIuHy,
uHOPMAITMOHHON 0€30MaCHOCTH JTUIHOCTH.

OBnaneHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

1) oOmeHue:

OCYHIECTBIISITH KOMMYHHUKAIIMHA BO BCEX chepax KM3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WU JUCKYCCHH TIO CYIIECTBY O0CYXTaeMOW TeMbl (YMECHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHTEJIHHO BBHITIOJHEHUA TpeIaraeMon
3a/1a4¥, YUMTHIBATh UHTEPECHl U COTJIACOBAHHOCTH TMO3WITHNA JAPYTHX yUACTHUKOB
JMAIOTa WA JTUCKYCCHH);

pacno3HaBaTh HEBepOAJbHBIE CPEACTBA OOINEHWA, TOHWMATh 3HAUYCHHE
COIMMAJTbHBIX 3HAKOB, TMPEANOCHIIOK BO3HWUKHOBECHHUS KOH(IMKTHBIX CHTYAIlUH,
YMETh CMATYATH KOH(IAKTH U BECTH TIEPETOBOPHI;

BJIAJCTh PA3NTUUHBIMA CIIOCOOAMH OOIIEHUS W B3aUMOJCHCTBHA, MOHUMATh
HAMEPEHUS APYTUX JIOJCH, MPOSBIIATh YBAXKUATEIFHOE OTHOIEHUE K COOCCETHUKY
U B KOPPEKTHOH (popme HopMyIMpoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C KMCMOJIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeJIbHOCTD:

MOHWUMATh M WMCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYATHHOM
padoTHI TIPH pelIeHUH OUOJIOrHYECKOM MPoOaeMbl, 000CHOBBIBATh HEOOXOAUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOIEHCTBUS TP PEIICHUN yUueOHOM 3a1auH,

BHIOWPATh TEMATHKy W METOJBI COBMECTHBIX NECUCTBHH C YUYETOM OOIMX
WHTEPECOB W BO3MOKHOCTEH KaXI0T0 UjIeHa KOJUICKTHBA,



NPUHUMATh  LEJIU  COBMECTHOW  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh ACUCTBUSA MO €€ MNOCTWIKCHHUIO. COCTABJIATH IUIAH ACUCTBHUU,
pacnpenenaTh pojad C Y4ETOM MHEHWH YYACTHUKOB, OOCYKJAaTh PE3YJbTaThl
COBMECTHOM padoOThI;

OLICHUBATh KA4YE€CTBO CBOEr0 BKJIAJAa M KaXKIOrO YYaCTHUKA KOMaHIbl B
OOIIU pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh HIAEH C NO3ULUHAU HOBHU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKON 3HAUUMOCTH,

OCYIIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE TMOBEACHHUE B  PA3IUUYHBIX
CUTYyalUsAX, TPOSIBISATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUITUATUBHBIM.

OBJaieHNe YHHBEPCAJIbHBIMH PeryJISTHBHbIMU JAeHCTBUSIMU:

1) camoopranmzaums:

UCIOIb30BaTh OWOJOTUUECKUE 3HAHUS [UJIS BBISBJACHUA NPOOJIEM U HX
PEUICHUA B )KU3HECHHBIX U YUEOHBIX CUTYAlUSX;

BHIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHWU 1EJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JEUCTBUAX M IMOCTYNKAX MO OTHOLIEHHUIO K JKUBOU MPUPOAE,
CBOEMY 310POBBIO U 3J0POBBIO OKPYKAKOIIHUX

CaMOCTOATENBHO OCYILIECTBJIATh MO3HABATEIIBHYIO AEATEIBHOCTD, BBIABIIATH
mpoOIeMBbl, CTaBUTh M (POPMYIMPOBATh COOCTBEHHBIE 33/71aul B 00pPa30BaTEIIHHOM
JNEATEIIBHOCTU U )KU3HEHHBIX CUTYaLUAX,

CaMOCTOSITEJIbHO  COCTABJIATh IUIAH PEIICHUS NOpoOJeMbl C  y4&€TOM
HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUAM,

paclupATh paMKH yueOHOT o MPeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JiefaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHUE,

OLICHUBATh NPUOOPETEHHBIN OMBIT;

crocoO0CcTBOBaTh (HDOPMHUPOBAHUIO W TPOSBICHUIO MIHPOKOH DSPYAHIMHA B
pa3HbIX O0O0JIACTSIX 3HAHWN, TMOCTOSHHO TMOBBIIIATE CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsAM, BHOCUTb KOPPEKTHBBI B IAEATEIIBHOCTB,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETAM,

BJIAJCTh HABBIKAMH  TIO3HABATEIbHOW  pedieKCMM  Kak  OCO3HAHUA
COBEPIIAEMBIX JEUCTBUMA W MBICIUTENBHBIX TMPOLIECCOB, HMX PE3YJBTATOB U
OCHOBAaHWM, WCTOJB30BaTh MPUEMBI PeIICKCHU ISl ONEHKHA CHUTYallld, BHIOOpA
BEPHOI'O PELLICHUA,

YMETh OLIEHUBATh PUCKH W CBOEBPEMEHHO NPUHHUMATH PEIIEHUA IO UX
CHU)KEHHUIO,



MPUHUMATh MOTHBBI M apPTyYMEHTHl APYTUX TMPH aHaJu3e Pe3yJbTaTOB
JEATENbHOCTH,

3) npuHsTHE Ce0sl U APYTUX:

MPUHUMATh ce0s, MOHUMAas CBOM HEAOCTAaTKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTyYMEHTHl APYTUX MPH aHAIM3e Pe3yJIbTaToB
JEATENbHOCTH,

MpHU3HABaTh CBOE MPABO M MPABO APYTHX HA OIIHOKH,

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MO3UIIUK APYTOTO YeJIOBEKA.

INPEAMETHBIE PE3VYJIbTATBI

IIpenmeTHbIle pe3ynbTaThl OCBOCHHA COACPKAHUS Y4YeOHOTO MpeaMeTa
«buomorus» Ha yrayOa€HHOM YPOBHE OpPHUEHTHPOBAHBI Ha OOECICUCHHE
npoduneHOro  oOyueHmst  oOydwarormxcst  Ouwoymormm. OHM  BKIJIIOYAIOT:
crnenuduIecKue A1 OMOJIOTHH HAayYHBIC 3HAHMS, YMEHHUSA M CIOCOOBI JISHCTBHI 110
OCBOCHMIO, UHTEPIPETALMN M MPEoOpa30BAHUIO 3HAHWH, BUIBI JACATEIBHOCTH I10
MOJIYyYCHUIO HOBBIX 3HAHUH U UX MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
pealibHBIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbie pe3ynabTaThl MPEACTaBICHBI IO
rojam U3yueHHS.

IIpenmeTHbIe pe3yNbTaThl OCBOSHMA ydeOHOro mpeamera «buonorus» B 10
K1acce NOMXKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTe W PO OWOJIOTMH B CHCTEME
€CTECTBCHHBIX HAaYK, B (POPMHPOBAHHH €CTCCTBCHHO-HAYYHOH KapTHHBI MHpa, B
MO3HAHUM  3aKOHOB  MPHUPOABI W  PEHICHUM MNpoOJaeM  paluOHAIbHOTO
MIPUPOJOTIONIB30BAHUSA, O BKJIAJe POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOI0THH,

BJIQJICHUE CUCTEMOH OWOJIOTMUYECKUX 3HAHWH, KOTOpas  BKJIIOUYACT:
OCHOBOTIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI W TOHATHSA (KW3Hb, KIIETKA,
OpraHu3M, MeTaloJiu3M, TOMEOCTa3, CAMOPEryJAlUs, CaMOBOCIPOU3BEIICHHUE,
HACJICACTBEHHOCTh, M3MEHYMBOCTH, POCT W PA3BHUTHE), OWOJIOTHUECKHUE TEOPHUH
(xnerounas teopus T. [lIsanna, M. [lIneiinena, P. Bupxosa, xpoMocomMHast Teopus
HacineacrseHHoctn T. Moprana), yuenus (H. U. BaswmoBa — o meHTpax
MHOTOOOpa3Wsi W TPOUCXOXKACHWS  KYJIbTYPHBIX  PAaCTCHHIA),  3aKOHBI
(emmHOOOpA3Hsi MOTOMKOB TIEPBOTO TOKOJICHUS, PACHICTIJICHUS, YHCTOTHI TaMeET,
HE3aBUCUMOro HaciienoBanua [. MeHaens, TOMOJIOTUYECKUX PSIOOB B
HacCJIeICTBEHHOU U3MEHUYNBOCTH H. H. Basunosa), MPUHIIUITBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAYYHOTO TO3HAHMS, HCIIOIb3YEeMbIX B
OMOJIOTHYECKUX HCCICAOBAHUSAX OJKUBBIX OOBEKTOB (OMHCAHUE, W3MEPECHHUE,
HaOMOICHNE, SKCTICPUMEHT);



YMEHHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKK: BUPYCOB, KIIETOK TIPOKAPHUOT U
AYKApHOT, OTHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwii, rpubOB, PaCTEHUH, JKUBOTHBIX W UEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHWM, KUBOTHBIX, UEJIOBEKA, IMPOIECCOB JKU3HEICATEIHHOCTH,
MPOTEKAIOIINX B OPTaHU3MAX PACTCHHM, KUBOTHBIX W YEJIOBEKA, OMOJOTHUECKUX
MPOIIeccoB: 0OMeHa BemecTB (MeTadoNmM3M), TPEBPAICHUST YHEPTHH, OPOKCHHS,
aBTOTPO(HOTO U TreTepoTPOPHOTO TUTIOB MUTAHUA, (POTOCHHTE3a W XEMOCHHTE3A,
MHWTO3a, MEHO03a, TaMETOTeHE3a, AMOPHUOTECHE3a, MOCTIMOPHOHAIEHOTO Pa3BUTHSI,
Pa3MHOXEHHUS,  WHAWNBUAYAJLHOTO  pPa3BUTHSA  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBYS TEHOB, TETEPO3HCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3H MEXKIAY OPraHOWJIAMU KJIETKA W HX
(GyHKIUAMEA, CTPOCHHEM KIETOK PA3HBIX TKAaHEH W WX QYHKIUAMH, MEKIY
OopraHaM#d W CHCTEMaMH OPTraHOB Yy PACTCHHM, JKMBOTHBIX W HYEJIOBEKA M WX
(YHKIMSAMH, MEXAY CHCTEMaMH OPraHoB W WX (YHKIMSIMH, MEXIy >STaraMu
oOMEHa BEIECTB, ATaaMH KJIETOUHOTO IAKJIA M KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
TanamMu 3MOPHUOHABHOTO PA3BUTHS, TEHOTHIIOM W (DEHOTHTIOM, (PEHOTHUIIOM H
(bakTOpaMu cpepl OOMTAHUS,

YMEHHUE BBISIBJISITH OTJIMYATEIBHBIC MPU3HAKH JKABBIX CHCTEM, B TOM YHCIIE
pacTeHui, J)KUBOTHBIX U YEJIOBEKA,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIMINAE aPTYMEHTHI, OHWOJIOTHUECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JJIs JOKAQ3aTEIhCTBA POACTBA OPTAaHU3MOB PA3HBIX
CHUCTEMATHYECKUX TPYIIIT,

YMEHHUE peniaTh OMOIOTHUCCKUE 3aa9d, BHIABIIATh IPUIUHHO-CIICICTBCHHbBIS
CBSI3M MEXIY UCCIICTYEMBbIMHA OMOJIOTHICCKAMH MPOIIECCAMHU | SIBJICHUSAMHU, JC/IaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJIYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOIHATh JA0OpAaTOPHbIE W MPAKTHUECKUE PadOThI, COOIIOIATH
MpaBwia Ipu padoTe ¢ yueOHBIM U JTa0OPAaTOPHBIM 000PY/I0BAHUEM;

YMCHHE BBIJBUTATh THIIOTE3BI, TMPOBEPATh WX HKCICPHUMCHTAILHBIMHA
cpeactBamu, (OPMYJIHPYS TEIb HCCIACAOBAHUSA, AHAJU3UPOBATH TOJTYUCHHBIC
PE3YJIBTATHI U ACNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B YUeOHO-MCCIIEIOBATEIbCKONW padoTe 1Mo OHOJIOTHH,
SKOJIOTUM W MEIWIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJNIYUCHHBIC  PE3yJbTaThl HAa  YUYEHUUYECKHUX

KOH(EepEeHTTHAX;
YMEHHE OICHUBATh STUYECKHAE AaCIEKTHl COBPEMEHHBIX WCCIICIOBAaHUN B
obpacth  OMONOTMM W MEIWIMHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUIOAOTBOPEHHE, HAMpPaBIEHHOE M3MEHEHHE T€HOMa M CO3/JaHUE TPAHCTE€HHBIX
OpPraHHU3MOB);



YMEHHE OCYINECTBIIATh OCO3HAHHBIA BBHIOOp Oymyrieit mpodeccnoHabHON
NEATENBbHOCTA B 007acTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHM, BETEPUHAPHH,
CEIBCKOr0 XO34MCTBA, MUILIEBONH MPOMBIILJICHHOCTH, YIAYyOJISATh MO3HABATEIbHBIN
WHTEPEC, HAIMTPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOGECCHH H
MPOJOIKEHUE OMOJIOTUYECKOTO O00pa3oBaHUA B  OpPraHU3alUsAX CPEIHEro
Po(eCCHOHATFHOTO U BRICIIIETO 00pa30BaHUS.

IIpenmeTHbIe pe3yNbTaThl OCBOSHMS ydeOHOro mpeamera «buonorus» B 11
K1acce NOXKHbI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ W PO OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHUM COBPEMECHHOW €CTECTBEHHO-HAYUHON
KapTUHbl MHUpA, B MO3HAHWM 3aKOHOB MPHUPOJbI M PEUICHUHU SKOJOTHUECKUX
npo0OJieM 4YEJIOBEYECTBA, a TAKXKE B PEIICHHH BOIMPOCOB PALMOHATIBHOTO
MPUPOAOTIONB30BAHNA, W B (POPMUPOBAHUH IEHHOCTHOTO OTHOIIEHUSA K TPUPOJIE,
0O0IlIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKHX W 3apyOC:KHbIX YUEHBIX-OUOJIOTOB B
pa3BUTHE OHOJIOTHH,

YMEHHE BJIAJIETh CHUCTEMOW OMOJIOTHYECKUX 3HAHUH, KOTOpas BKJIHOYAET
OMPENC/ICHUs W TOHUMAHHWE CYHIHOCTH OCHOBOMOJIAraloInX OHOJOTHUECKUX
TEPMUHOB W TOHATHHA (BHI, SKOCHUCTeMa, Owocdepa), OMOIOTHUECKHUE TEOPUH
(aBomonmonHas teopus Y. JlapBuHa, CHHTETHYECKAS TEOPHS ABOJIIONNHN ), YICHUS
(A. H. CeseprioBa — 0 myTsx ¥ HampasieHusx ssontoiun, B.U. Bepraackoro — o
ounocdepe), 3akonsl (reHermueckoro pasHoBecusa Jx. Xapmu m B. Baitabepra,
3aponsimeBoro cxoactea K. M. bopa), mpaBwna (Munumyma HO. JIubGuxa,
HKOJIOTUYECKOW MUpaMHUAbl 3HEprum), rumote3sl (rumote3a «mupa PHK» V.
I'unGepra);

YyMEHHUE  BJIQJACTh  OCHOBHBIMH  METOJAMH  HAy4YHOrO0  TO3HAHMA,
UCIOIb3YEMbIMH B OMOJIOTUYECKUX UCCIICTIOBAHUAX )KUBBIX OOBEKTOB U 3KOCUCTEM
(ommcanve, W3MEpeHWe, HAOMOMCHHE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBJICHUS H
OLICHKHA aHTPOIIOT€HHBIX U3MEHECHUI B TPUPO/IE;

YMEHHUE BBIJCHATh CYIICCTBEHHbIE TIPU3HAKU. BUJOB, OHOTEOIEHO30B,
KOCUCTEM H Omocdephl, CTAOMIM3MPYIOMET0, ABMXKYIIETO W Pa3pPhIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUUYECKOTO u CUMIIATPUUECKOTO
BUAI000PA30BaHUA, BIUSHUS JBHXKYIIUX CHJI SBOJIIOIMN HA TCHO(OH T TOMYJIAIHH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOUTaHUs, YEPEAOBAHUS HAMPABJICHUIN
3BOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aWUMOCBSA3M MEXKIYy MPOLECCAMU SBOJIIOLNH,
JBWKYIIUMU CHUJIAMH AHTPOIOT€HE3a, KOMIIOHEHTAMH PA3JIMUHBIX HKOCHUCTEM M
MPUCIIOCOOJICHUSAMHU K HUM OPraHu3MOB;

YMEHHUE  BBIABIATH  OTJIMUMTENIbHBIE  MPHU3HAKKM  KUBBIX  CHCTEM,
MPHUCTIOCOOJICHHOCTh BHJIOB K cpele OOMTaHMs, aOMOTHMUYECKHX W OMOTHUYECKHUX



KOMITOHEHTOB ~ SKOCHCTEM, B3aWMOCBS3€H  OpPraHW3MOB B  COOOIIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHHUM B SKOCHCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJB30BaTh COOTBETCTBYIONIAE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JJIs JOKA3aTeIhCTBA POACTBA OPTAaHU3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYTII, B3aUMOCBA3H OPTaHU3MOB W CPEbl OOUTAHUS, €AMHCTBA
YEIOBEUECKUX PaC, HEOOXOAMMOCTH COXPAaHCHHWS MHOT000pa3usi BHIAOB U
HKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MPUPOIBI M YETOBEUECTRA,

YMEHHUE peniaTh OMOJIOTHICCKUE 3aa9d, BHIABIIATh TPUUUHHO-CIICICTBCHHbBIE
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHICCKAMH MPOIIECCAMU U SIBJICHUSMHU, J€/IaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHWH MOJTYUYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOIHATh JA0OpAaTOPHBIE W MPAKTHUECKWE PadOThI, COOIOATH
MpaBwia Ipu padoTe ¢ yudeOHBIM U JTa0OPATOPHBIM 000PY/I0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh WX OSKCICPUMCHTATLHBIMHU
cpeactBamu, (OPMYIHPYS TEIb HCCIACAOBAHUS, AHAIM3UPOBATh TOJYUCHHBIC
PE3YNIBTATHI U ACNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIEIOBATEIbCKONW padoTe 1Mo OHOJIOTHH,
AKOJIOTUM W MEIWIMHE, MPOBOAMMON Ha 0a3e IITKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJNIYUCHHBIC  PE3yJbTaThl HAa  YUYEHUUYECKHUX
KOH(EepEeHTTHAX;

YMEHHUE OIEHWBATH THMOTE3bl M TECOPHUN O TIPOUCXOKACHUH JKA3HU, YEIIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUAX W CIOCO0AX MPEIOTBPAMICHUAS
rio0aIbHBIX H3MECHEHH B Onocdepe;

YMEHHE OCYINECTBIIATh OCO3HAHHBINA BBIOOp Oymyrmieit mpodeccuoHambHOM
JEATENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTHH, TTPUPOAOTIOIH30BAHNS, MEIATIHHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETEPUHAPWW, CEIBCKOTO XO3SHCTBA, MHIIECBOH
MIPOMBITIVICHHOCTH, YTIyOJATh TO3HABATEIbHBIM WHTEPEC, HAMPaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIONMIEH  TpopecCM W TPOAOIKCHHE
OMOIOTHYECKOTO 00pa30BaHMs B OPraHU3ANMAX CPEIHET0 MPO(PEeCCHOHATBFHOTO W
BBICIIIETO 00pa3oBaHMA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acos

Ne HaumeHoBaHue pa3fesioB U TeM
n/n | mporpammer Beero Kontpoabnsie | IIpakTuHueckue
padoThI padoTbI
1 buonorus kak Hayka
2 JKuBble cUCTEMBI U UX U3yUYEHUE
3 buonorus knerku 0.5
4 XuMHu4ecKkasi OpraHu3aLus KJIEeTKH 10
5 Ctpoenne u PyHKIIUH KIETKH 8 2
6 OOmMeH BeIecTB U MpeBpalleHre YHEPTHU 9 |
B KJIETKE
7 Hacnencrennas nadopmanus u 9 0.5
peanuzauus €€ B KJIETKe '
JKU3HEHHBIN LUK KJIETKH 6 1
9 Ctpoenne u pyHKIIUH OpPraHU3MOB 17 L5
10 Pa3zmHO>x€HUE U pa3BUTHE OPTraHU3MOB 8 L5
1 I'enernka — Hayka O HacJIEACTBEHHOCTH U ) 0.5
MN3MEHYHBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1
14 I'eneruka uenoseka 0.5
15 Cenexuus OpraHu3MOB 4 1
16 buortexHonorus u cuHTeTHYECKast 4
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOTPAMME




KAJTEHOAPHO-TEMATUWYECKOE TJIAHNPOBAHWE
10 KJTACC

Ne

n/mn

10

14

16

Bcero  [artano
yacoB nnaHy

TEMA

1. Buonorua Kak Hayka 14
bBuonorna Kak KOMMIeKCHaa Hayka 1 Kak 4acTb
COBPEMEHHOr0 06LLecTBa

YKuBble cUCTEMbI U UX U3YyYeHMe 24
YKuBble CUCTEMbI 1 UX CBOICTBA 1
YpoBHeBadA opraHu3auuns XmBbIX CUCTEM 1
buonormna kKnetkn 2y

VicTopus OTKPLITUA N U3YYEHUSA KNETKN.
KnetoyHasa Teopus
MeTo/bl MONEKYNSPHOW 1 KNETOYHOW 61onormu.
MpakTuyeckas pabota 1 «3yyeHne MeTOL0B
KNeTo4yHon Gruonormm (xpomarorpadus, 1
anekTpodopes, AnhdepeHUnansHoe
LeHTpugyruposaHue, MLP)»

XnmMmnyeckas opraHmsaumsa KNeTku 104
XUMUYECKNIA COCTaB KNETKM 1

MwHepanbHble BelLecTBa KNeTKU, UX
oronornyeckas pob

OpraHunyeckure BeLLecTBa KIeTKN — Genku.
NabopatopHas paboTa 1 «O6HapyxeHne 6enkos 1
C NOMOLLbH0 KaueCTBEHHbIX peakLinii»

CsoMicTBa, Knaccupukaums n gyHKLmmM 6enkos

OpraHuyeckue BeLlecTBa KNeTKM — Yrnesojpl 1
OpraHunyeckue BeLLecTBa KNeTKn — nunuasbl 1
HyknenHosble kucnotel. AHK 1 PHK.

Nab6oparopHas paboTa 2 «/ccnefosaHne 1
HYKNEeNHOBbIX KW1C/OT, BblAENEeHHbIX U3 K/ETOK
pas3INYHbIX OpPraHM3MoB»

CtpoeHuve 1 yHKumn AT®. Opyrue 1
Hykneosmatpudgocgatsl (HTP)

CekBeHupoBaHue HK. MeTtoabl reHOMUKM, 1
TPaHCKPUMNTOMUKM, NMPOTEOMUKU

MeTogabl CTPYKTYpPHOI Gronorum 1

CTpoeHne U PyHKLNU KITeTKKU 8
Tunbl KNeTok. [NpokapnoTnyeckas KeTka 1

Jarta no
thaxTy



17

19

20

21

22

23

24

25

26
27
28

29

30

31

32

CTpoeHne 3yKapuoTUUECKOW KNETKMN.
MpakTnyeckas pabota 2 «/3yyeHne CBOWCTB 1
KNETOUYHON MeMOpaHbI»

MoBepPXHOCTHBII annapat KNeTKu 1
OfHOMeM6paHHble opraHonbl KNeTKu.
MpakTnyeckas paboTa 3 «3yyeHne ABMKEHNS 1

LMTOMMIa3Mbl B PaCTUTE/IbHBIX K/IETKaX»

MonyaBTOHOMHbIE OPraHOMbl KNETKM:
MUTOXOHAPWK, NNacTUAbl. SlabopaT. pa6oTa3

«lccnefoBaHne Nnasmonnsa u 4ennasmosnnsa B 1
PacTUTENbHbIX KIeTKax»

Hemem6paHHble opraHonabl KneTku CTpoeHue 1 1
(hyHKLMN Aapa

CpaBHUTE/IbHAA XapaKTePUCTMKA KNETOK

ayKapwuoT. JlabopaTopHas paboTta 4 «/3yueHne 1
CTPOEHUS KNETOK Pa3/IMUHbIX OPraHU3moB»

KoHTposnbHas pabota 1 1

OGMeH BeLLeCTB U NpeBpalLlLeHne 3HePTrumn B KNeTKe

AccumMunaumsa v AUCCUMUNALNSA — [Be CTOPOHbI
mMeTabonm3Ma. Tunbl 06MeHa BELLECTB.

NabopatopHas pabota 5 «3yyeHue 1
KaTaIMTUYeCKOW aKTUBHOCTU (PEPMEHTOB (Ha

npurMepe ammnasbl UK Katanasbl)»

PepMeHTaTVBHbIN XapaKTep peakuuii

KNeTo4YHOro metabonusma. Jlabop. pabota 6

«M3yyeHre hepMeHTaTMBHOIO pacLuenieHms 1
nepokKcunia BoAopoaa B pPacTUTE/NbHBIX U
YXMBOTHbBIX K/IETKaX»

Benkun-akTMBaTopbl 1 6eNKN-UHTNBUTOPBI
ABTOTPOMPHbIV TN 06MeHa BELLECTB
doToCUHTES

XemocuHTe3. Jlabop paboTa 7 «CpaBHeEHME
npoLeccoB (POTOCMHTE3A U XEMOCUHTE3a»
AHas3po6HbIe OpraHM3mbl. Brabl 6poXxeHNs.
NabopatopHas pabota8 «CpaBHeHMe MPOLIECCOB 1
OPOXKEHUS 1 [bIXaHUA»

A3p06HbIe OpraH3Mbl. JTarbl 3HEPreTUYECKOr0
obmeHa

SHeprus MeMopaHHOro rpagmneHTa NPOTOHOB.
CuHTe3 AT®: paboTa NPOTOHHON AT P-CMHTa3bI

9



34
35

36

37

38

39

40

41

45

46

47

48

49

50

o1

52

(I A

HacneacTBeHHaa MHGpOPMaLUSA U peanns3auns eé B KNeTke

Peakuun mMaTpuyHOro cuHTesa 1
TpaHCKpUNUUa — maTpuydHbIi cnHTe3 PHK
TpaHcnauua n eé atansl

KoaunposaHve aMUHOKUCNOT. Posb pubocom B

1
6uocuHTe3e bGenka
OpraHu3aumsi reHoMa y NpoKapuoT 1 3yKapuoT 1
MoneKkynsipHble MexaHU3Mbl 3KCMPeCcCUnN reHoB y 1

ayKapwvot

Bupycbl — BHeEK/IETOUHbIE POPMbI XXU3HN Y

obnuratHble napasnTebl. MpakTnyeckas pabora3d 1
«Co3aHne Mofenn Bupyca»

BupycHble 3a6011eBaHNSA YeN0BeKa, XMBOTHbIX,
pacTeHui

HaHoTexHonormm B 61Monorumn n MeguumHe 1
YKUN3HEHHbIN LUVMKA KNETKK

YKM3HEHHBIN LMK KNETKM

MaTpuyHbIin cnHTe3 AHK

Xpomocomsl. JlabopaTopHasi pa6oTta9 «/3yueHne
XPOMOCOM Ha rOTOBbIX MUKpOMpenaparax»

[leneHve KneTkn — MuTo3 1

Tunbl KNeToK. KaproKMHe3 1 LUMTOKMHES.

Nab6opatopHas pa6otal0 «HabnoaeHne MuTo3a B
K/leTKax KOHYMKa KopeLlKa fiyka (Ha rotoBbIX 1
MuKponpenapaTax)» Perynsiuns XXM3HeHHOro

LKA KNIeTOK

KoHTposnbHas paboTa 2 1
CTpoeHne U hyHKUUN OpraHn3MoB

OpraHnsm Kak egnHoe Lenoe 1

TKaHW pacTeHuWiA. JlabopaTopHas paboTtall 1

«3yyeHne TKaHel pacTeHNI»

TKaHW XXUBOTHbIX U YenoBeka. JlabopaTopHas 1

paboTal?2 «M3yyeHne TKaHEeN XXMBOTHbIX»

OpraHbl. Cuctembl opraHoB. Jlabop paboTal3 1

«13yyeHne opraHoB LiBETKOBOIO PacTeHUs»

Onopa Tena opraH13MoB 1

[B>XeHne opraHu3moB 1

MnTaHWe opraH1M3moB 1

[MnTaHne N03BOHOYHbIX XXMBOTHbIX. 1

17

9



56
S7
58

59

60
61
62

64

65
66
67

68

69

70

71

72

73

74

75

MuLieBapuTENbHas cUCTEMA YenoBeka
[biXaHne OpraH13moB

[bIXaH1e NO3BOHOUYHbIX XXMBOTHbIX 1 YeNOBEKA
TpaHcnopT BELLECTB y OpraHM3MOB

KpoBeHOCHas cnctemMa NO3BOHOUYHbIX XXNBOTHbIX
N YenoBeKa

BblgeneHve y opraHn3moB

3awuTa y opraHm3mMoB

ViIMMyHHaa cuctema yenoBeka
Pa3gpaXxnmMocTb 1 perynaums y opraHn3mos

"'ymoparbHas perynsiums u sHA0KpUHHas
cucTeMa XXMBOTHbIX 1 Ye/loBeKa

e

PasmHOXeHNe u pa3BuTne opraHnsmos 8

®opMbl pasMHOXXEHNA OpraH13MoB
[NonoBoe pa3smMHOXKeHMe
Meiio3

"ameToreHes. O6pa3oBaHMe M Pa3BUTME MOMOBbIX
KNneTok. JlabopatopHas paboTald «M/3yyeHue
CTPOEHUS MOMOBbIX KETOK Ha FOTOBbIX
MUKpomnpenapaTax»

NHavBMAyansHOe pa3BUTHE OpraHM3MOB —
OHTOreHe3 3aknajgka OpraHoB M TKaHew 13
3apOofbILLEBLIX INCTKOB

PocT 1 pa3BuTHe XMBOTHLIX. JTabopaTopHas
paboTtal5 «BbIsBNeHMe NPU3HAKOB CXOACTBA
3apofblLLei MO3BOHOUHbIX XXMBOTHbLIX»

Pa3MHOXEHWE 1 pa3BUTME PacTEHNIA.
NabopatopHas pabotalé «CTpoeHMe opraHoB
Pa3MHOXEHMSA BbICLUMX PaCcTEHWIA»

KoHTposnbHas pabota 3

MeHeTnKa - HayKa 0 HacneagCTBeHHOCTU N NSMEHYUBOCTWN OPraHM3mMoB

WcTopunsi CTaHOBNEHMS W Pa3BUTUS TEHETUKM Kak
HayKm
OCHOBHble NOHATUS 1 CUMBOJIbI TEHETUKM.

NabopatopHas paboTa 17«[po3otmna Kak
06BEKT reHeTUYECKUX UCCNef0BaHMN»

3aKOHOMepHOCTI/I HacneaoCcTBeHHOCTU

3aKOHOMEPHOCTY Hac/e0BaHMs NPK3HAKOB.
MoHOrn6pnaHoe cKpeLyBaHue. MpakTuyeckas

1
1
1

1

1

1

10



76

7

78

79

80
81
82

86

87

88

89

90

91

92

93

paboTa "/13y4yeHvie pe3ynbTaToB
MOHOIM6PNAHOro CKpeLmBaHusa y Apo3odusbl”

LiuTonorunyeckmne oCHOBbI MOHOrMBPUAHOTO
CKpeLLMBaHNS

AHanmsmnpytolLiee cKpeLlyBaHne. HenonHoe
[OMVHMPOBaHUE

AnrnbpuaHoe ckpelumBaHue. MpakTnyeckas
paboTa 4 «/3yueHne pesynbTaToB AUrM6PUAHOrO
CKpPELUMBaHUS Y p030nbi»

LiuTonorunyeckmne 0CHOBbI AUTMOPUAHOIO
CKpeLLyBaHUS

CuenneHHoe HacnenoBaHVe NPU3HaKOB
XpOMOCOMHas Teopusi HacneLCTBEHHOCTH
["'eHeTMKa nona

"eHOTMN KaK LenocTHasa cuctema

"eHETUYECKMIA KOHTPO/b Pa3BUTUS pacTeHNI,
XXMBOTHBbIX 1 YenoBeka

3aKOHOMEPHOCTU U3MEHUYNBOCTU 6

3MeHUNBOCTb NMPW3HAKOB. Buabl 3MeHUYMBOCTM
MogudrKaloHHas N3MEHUYNBOCTb
BapvauyoHHbIi psg 1 BaprauMoHHas Kpreas.
JNabopaTopHas pab6oTal8 «lccnegoBaHue
3aKOHOMepPHOCTEN MOAN(NKALMOHHOIA
N3MeH4YMBOCTK. MOCTPOEHME BapUaLMOHHOIO
psfa v BapuauyoHHON KPUBOMA»
"eHOTMNUYECKas N3MEHUYMBOCTb.
KombuHaTuBHas M3MeHUYNBOCTb

MyTaunoHHasa n3mMeHUYMBOCTb. MpaKTnyeckas
paboTa 5 «MyTauum y apo3odunbl (Ha roToBbIX
MUKponpenapaTax)»
3aKOHOMEPHOCTN MYTaLMOHHOIO npoLiecca.
AnureHeTrKa v aNUreHoOMMKa

MeHeTMKa 4venoseka
"eHeTuka Yenoseka. MpakTnyeckas pabora 6
«CoCTaB/ieHMe 1 aHa/IM3 POLOC/IOBHOMN»
MeTobl MEANLIMHCKOW FeHETUKN
3HauyeHve MeMUMHCKON reHeTUKN B
NnpesoTBPALLEHUN N NIeYEHUM TEHETUYECKIMX
3ab0/1eBaHNIA YenoBeka

e

1
1



Cenekunsa opraHnsmos 4

OCHOBHble NOHATKSA cenekummn. JlabopaTopHas
% paboTa 19«/3yuyeHre COPTOB Ky/bTYPHbIX 1
pacTeHuii 1 NOPOA, LOMALLHUX XXMBOTHBIX»

MeTofbl CeneKUMoHHON paboThl. JlabopaTopHas
95 paboTa20 «l3yyeHne MeTOA0B Cenekuum 1
pacTeHun»

LOCTUXeHNS cenekummn pacTeHNI Y XKUBOTHBIX.
MpakTnyeckan paboTa7 «IpuBMBKA PaCTEHNIA»

96 1
CoxpaHeHue, 13yyeHune 1 UCMobL30BaHKe
reHeTUYECKMX PECYPCOB

97 KoHTponbHas paboTa 4 1

BuoTexHonorma n cmHTeTnyeckaa 6monorua 5

BuoTexHonorms Kak Hayka n oTpacsb
98 npoussBoAcTea. MNpakTnyeckas pabora 1
«l3yyeHne 06bEKTOB BUOTEXHOOM NN

OcCHOBHble Hanpas/eHNs CUHTETNYECKOM

% 6uonoruu 1
100 XPOMOCOMHAA N reHHas NHXXeHepus

101 MeauunHCcKne 6uoTexHoONornm

102 MoBTOpeHWe, 0600LLEeHME, CUCTEMATM3ALMA 1

3HaHW
OBLLEE KOJTMYECTBO UACOB MO NPOrPAMME 102

Cnocobbl OLIEHKN AOCTYDKEHNS YUaLMMUCS NAaHUPYeMbIX Pe3y/bTaToB

KomnnekcHbI NoAXoA K OLEHNBaHUIO NpeanonaraeT UCrnosib3oBaHne BO B3aMOCBS3N ero
pasHO06pa3HbIX BULOB U (POPM.

K BMgam BHYTPULLKOMbHOTO OLEHNBaHMA NPeAMETHbIX Pe3y/ibTaToB OCBOEHWSI 06pa3oBaTe/bHbIX
nporpamM, pa3BepTbiBaeMbIX MO Neprogam 06yUeHNs, OTHOCATCS:

- CTapTOBas AMArHoCTUKa, HanpaB/feHHas Ha OLeHKY 06LLeli TOTOBHOCTM 00YyUatoLLIMXCa K
06y4YeHMIO Ha JaHHOM YPOBHe 06pa3oBaHus;

- TeKylliee OLiEHMBaHe, OTpaXatoLlee MHANBUAYaANLHOE NPOABMKEHME 06YYatOLLErocs B
OCBOEHMM NPOrpamMMbl y4eGHOro MpeameTa;

- TEMaTUYECKOE OLIEHMBaHWE, HaMpaBfeHHOE Ha BbISBNEHWE U OLIEHKY JOCTUXEHUS
06pa3oBaTe/ibHbIX PE3Y/bTATOB, CBA3AHHbIX C M3YyUYeHVEM OTAENbHbLIX TEM 06Pa30BaTe/bHON
MporpamMmbi;



— IPOMEKYTOYHOE OIICHUBAHUE [0 HTOTAM U3yUeHUsT KPYITHBIX OJIOKOB 00pa30BaTEIbHOM
MPOrPaMMBbI, BKJIIOUYAOMEH HECKOJIBKO TeM HIIH (POPMUPOBAHHE KOMILIEKCHOTO OJ10Ka y4eOHbIX
neiicteuii (pabota ¢ unopmaLuel, ayTupoBaHUE | Ip.);

— UTOTOBOE OLICHUBAHUE PE3YJIBTATOB OCBOSHUS O0pa30BaTEIbHON MPOrpaMmBbl 3a YIeOHBIH TOA

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* buonorust. O6mas 6uosorus, 10 knace/ 3axapos B.b., MamonTos C.I'., Conun H W, 3axaposa
E.T.; nox penaknueit 3axaposa B.b., O0mmecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «JIPODAY;
Axuumoneproe odmectso «M3marenscrBo «IIpocsermenney» 2022

* buonorus. Obmas 6uosorus, 11 knace/ 3axapos B.b., MamonTos C.I'., Conun H W, 3axaposa
E.T.; nox penaknueit 3axaposa B.b., O0mmecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «JIPODAY;
Axumoneproe odmectso «M3marenpctBo «IIpocsemenne»2022

Pabouas Terpans k yuebuukam - 3axaposa B.b., Cyxosa T.C. u np.

METOANUYECKHUE MATEPHUAJIBI 111 YUUTEJIA
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