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HHOACHUTEJIBHASA 3AIIUCKA

IIporpamma mo y4ebromy npeamety "bBuonorus” (manee - Ouomnorus) nHa
YPOBHE cpesHero obwero o0pa3oBanus paspaGoTaHa HA OCHOBE DenepansHoro
3aKoHa oT 29.12.2012 Ne 273-®3 «06 06pazoBaruu B Poccuiickoii Deneparuuny,
®I'OC COO, KoHuenuwy mnpemoxasaHus yuebHOro mnpenmera «Buonorus» wu
OCHOBHBIX IOJIOJKEHUH (enepaabHON pabodeit [IpOrpaMMBl BOCIIMTAHUS.

YuebHblH Tipenmer «Buomormsy YIIy6n€HHOro ypoBHA H3ydeHus (10-11
KIIacChl) SIBNSETCS ONHUM H3 KOMIOHEHTOB IpeaMeTHOR obnactn «EcTecTBeHHO-
Hay4qHele mnpeameren». CormacHo monoxenmsMm ®OIOC COO IpOQUIBHEIE
y4eOHBIe NpenMeThl, U3ydaeMble HAa yIIyOnéHHOM ypoBHe, SABISIOTCS CIOCOGOM
Iuddepennuanin  obyueHHs Ha YpOBHE cpelHero obmero o0pasoBaHHA W
MPHU3BAHEI OGECIICTNTD TPEEMCTBEHHOCTh MEKLY OCHOBHBIM O0LIMM, CpemaHHM
00IIMM, CPEIHAM NPO(ECCHOHATBHBIM M BBICIIIHM obpazoanmeM. B 1o xe Bpems
KJKABIH W3 3THX y4eOHBIX TIPEIMETOB JOMKeH GBITH OPHEHTHPOBaH Ha
IIPHOPUTETHOE pellleHHe 00pa3oBaTENbHEIX, BOCIUTATEIBHBIX H Pa3BHBAIOIINX
3allad, CBA3aHHBIX ¢ INpoopHeHTalMel obydarommxcs u CTUMYIIUPOBaHHEM
HHTEpeCa K KOHKPETHOM O0OIAaCTH HAYYHOrO 3HAHMS, CBA3AHHOIO C Ouomnoruei,
MEIMUHHOH, KOIOTHeH, TICHXOIOrUeH, CIIOPTOM MJTH BOSHHBIM LIeTIOM.,

IIporpamma mo yueGHomy mpenmery "Buomorms" MaéT TpencraBiecHUE O
HeIM M 3ana4dax H3ydeHHs ydebHoro npezmera «Buojorms» Ha yrayOnéaaoM
YPOBHE, olpefieNifeT obs3aTeNbHOe (HHBAPHAHTHOE) TIPEAMETHOE collepKaHme, ero
CTPYKIYPUpOBAaHHE IO pa3feNaM M TeMaM, paclpeleleHHe II0 KJIaccam,
PEKOMEHIyCT MOCIELOBATENBHOCTE H3YYeHHs Y4eGHOro MaTepHana c yuETOM
MEXIPE/IMETHBIX U BHYTPHIPEAMETHBIX CBS3€H, JIOTHKM y4eGHOro Ipoiiecca,
BO3PAaCTHBIX  OCOOeHHOCTed ofywarommxes. B mporpamme mo  Gmomorwm
pealn30BaH NPHHIHKI IPEEMCTBEHHOCTH C H3yYeHHeM OWOJIOrMH Ha YpOBHE
OCHOBHOTO  obmiero  o0pasoBanmsi, Guarogaps uemy IIPOCMAaTPUBAETCs
HAIPABIICHHOCTE  HA  TOCIENYIOUIee  pAa3sBUTHE OWONOTMYECKHX  3HAHMIA,
OPHCHTHPOBAHHBIX Ha (DOPMHPOBAHHE ECTECTBEHHO-HAYYHOIO MHPOBO33pEHHS,
9KOJIOTMHECKOr0  MBIUIIEHUS, HpPeJCTaBNeHuil O 3I0poBoM o6pase KM3HH, Ha
BOCIHUTaHHE OEpeXHOro OTHOLIEHHS K OKpYKaroliet OpUpofHOH cpeme. B
nporpamMme 1o GHONOTHMH Takike ITOKA3aHBI BO3MOKHOCTH y4ebHOro mpegmera
«buomorusa» B peammusatum TpeGoammit OIOC COO K THIAaHUPY eMBIM
TTHOCTHBIM, METANPEAMETHBIM M IpEIMETHBIM pe3yJbTaTaM OGYYCHHS W B
(QOpMHUPOBaHMM OCHOBHBIX BHIOB y4eOHO-TI03HABATENBHOH  IeSTeIBHOCTH
00yJaoIUXcs M0 OCBOEHHIO cozepikaHus GUOOTHYECKOro 06pa3OBaHMA Ha
YPOBHe cpejiHero obuiero o6pa3oBaHus.

YueGHbii npemver «Buonorusy Ha yposHe cpeziHero obmero oGpasoBaHms
3aBepmiaeT OGMONOTMYecKOe 00pa3oBaHWE B IIKOTE W OPHEHTHPOBaH Ha



pacliMpenue u yriy6nenue 3nanuit o0yuaomuxes o xuBoit IPHPOJIE, OCHOBAX
MOJNEKYJISPHON WM KIIeTOYHOif Ouooruy, OMOPHOIOTMH U 6uoTOrMK Pa3BUTHS,
T€HETHKH, CeNeKIuy, bHOTexHOMOTHH, BOMIOIIMOHHOTO YYeHHS H SKOIOTHH.
M3yuenne y4ebHoro mpemmera «buomorusy ua YIIyOneHHOM ypoBHe
OPHEHTHPOBAaHO Ha IIOATOTOBKY 00yuarommxcs k focrenyromemy mosmydenuro
6HoOrHYecKoro obpasoBanus B By3ax ¥  opranmzammsx CPeIHETO
npodeccHoHamsHoro obpa3zopanus. OcHoBy ero conepsxarms COCTaBIIAICT CHCTEMa
Onomormyeckmx 3HAHUM, MNOIyYeHHBIX UPH  H3y4eHWH  0O0yYalomuMucy
COOTBETCTBYIOINMX CHCTEMATHYECKUX Paszenos Guonorum Ha yposme OCHOBHOTO
o01rero o0pasoBamus, B 10-]1 Klaccax 3TH 3HaHMA MOMy4aroT pasBurue. Tak,
PaCIpeHEl H yriyGlieHs! Guomormdeckie 3HAHHS O DAaCTCHHSAX, KMBOTHBIX,
rpubax, Oaxrepusx, OPraHH3Me dYeloBeKa, oGumx 3aKOHOMEPHOCTSIX KH3HH,

COOTBETCTBYIOIIMMHE 3HAHHAMH, HIOJY9EeHHBIMHM 00yUaromuMmCs IpH H3YYeHUH
(pH3EKH, XUMHUH, reorpaduu 1 MaTeMaTHKy.

Crpykrypa TPOrpaMMEl 110 yyeGHOMY npeametry "Buomorug" OTpasKaeT
CHCTEMHO-YPOBHEBBIH M  3BOJFOIHOHHBLI TOIXOMbI K HW3YYEHHIO GHOMOTHH.
CornacHo um, myvarores CBOHcTBa 1 38KOHOMEPHOCTH, XapakTepHBIEe IS KHBBIX
CHCTEM pasHOro yPOBHS OPraHH3AIMH, 3BOJTOLUH OPraHu4YecKOro Mupa Ha 3emie,
COXpaHeHUs. GUOJOTHYECKOro Pa3sHOOOpa3us ImiaHers. Tak, B 10 xacce
M3Y4alOTCSl OCHOBBI MOJEKYIAPHOH K KICTOYHOH OHOnmorun, smMbpuonoruy u
OHONOTHK pasBUTHA, reHeTHKH U CENeKIuH, OHOTEXHONIOrHH u CHHTETHYECKOMH
6uomoruy, dKTYaITHSUPYIOTCS. 3HAHHA 0OYYaOMmMUXCs o Ootannke, soomorum,
aHaTOMUH, (HU3HOTOTHH qeimoBeka. B 11 kmacce H3YYar0TCA 3BOIIOIIMOHHOE
YHCHHE, OCHOBBI 3KOJIOTHH | y4eHHE 0 6Hocdepe.

YueGHbI  mpenmer  «BHOMOMMY NpU3BAH  06ECHEeYHTh  OCBOEHMe
ODy9aIOMIMICs GHONOTHYECKIX TEOPHi U 3aKOHOB, Hyeii, NPUHLUIIOB U TIPaBHI,
JIEKAIKUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAY YHON KApTHHEL MHpa, 3HaHHif o
CTPOCHHH, MHOr0OGpasHH M 0COBEHHOCTSIX KIIETKH, OpraHH3Ma, IOMyJIsINHy,
OHoEeHO3a, JKOCHCTEMBL, O BBITAIONINXCS HAYYHBIX AOCTHIKEHHUSAX, COBPEMEHHBIX
HCCICIOBAHHUAX B GHONOIMM, IPHKIATHBIX acrneKTax OHONOTHYECKHX 3HAHMIL, Jns
PasBUTHI ¥ NONNEPKaHHUS WHTepeca ofyualomuxcs Kk GHOTOrHMH HapsAay co
SHAIUTEILHBIM 06BEMOM TeOpeTHYECKOrO Marepuana B CONEepHKaHHH MpOrpamMmbl
o 0MoJIorHu HOpeIlyCMOTPEHO 3HaKOMCTBO C HCTOPUEH CTAHOBICHHS U pasBuUTHS
TOH WM uHON o6Gmactu 6uonoruu, BrIamOM OTCYCCTBEHHBIX M 3apyOeHBIX
Y4EHBIX B pellleHIe BaKHeHIIx buosormaeckux i skoNoTHIECKHX IpobIeM.



[ens u3yvenus yueGHOro TpenMeTa «Bronorus» Ha yrmyGréamom YPOBHE —
OBNA/CHHEe  OOYYaIOUMMHCH  3HAHUSIMH O CTPYKTYPHO-(OYHKIHOHATBHOM]
OpPTaHM3alUK  JKMBBIX CHCTEM DasHOTo paura m mnpuobperenme ywmemmii
HCMOJTIE30BaTh 3TU 3HAHMS B (HOPMHUPOBaHUH UHTEpeca K ONpenenéHHoi obnactu
npodecCHOHAIBHOMN ACATENBHOCTH, CBS3aHHOH ¢ OHONOrHel, WIH K BeIOOpY
Y4eOHOT0 3aBe/IeHIs TS MPOOIKEHHS GHOIOTHYECKOro obpazoBanms.

Hoctixenne wuemu msyuenus yuebnoro mpegmera «Buonorms» Ha
YriyGnéHHOM YpoRHe obeceunpaercs PELICHHEM CIeYIOIHX 3a/1aY;

OCBOEHHE 00yHaIOUIMMECS CHCTEMBI GHONOTMYECKHX 3HAHHI: 06 OCHOBHBIX
OMOIOTHYECKUX TeopHsX, KOHUCTIMAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
TPABHIIaX, COCTABMAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; 0
CTPOCHMHM, MHOTOOOPa3HMM M OCOGEHHOCTAX BHONIOrHIECKIX cHUCTeM (KIIETKa,
OPTaHU3M, NOMyIALHS, BUJ, GHOreoNeHo3, GHOChEpPa); 0 BHIIAOIIIXCS OTKPEBITHSIX
U COBPEMEHHBIX HCCIIEI0BAHUSX B OHOIOIUH;

O3HAKOMJICHHE O0Yy4alOUIMXCsi ¢ METONAMH TO3HAHHS SKHBOI IIPHPOLIBL:
HCCIICNOBATEECKUMA  METONAMH  GHONOTHYeCKHX — HayKk (MonexysipHO#  H
KIETOYHOH OHONIOrHH, 3MOPHONIOTMH M GHONOTHUH Pa3BUTH:A, TEHETHKHA U
CENICKLUH, OHOTEXHOJNOIMH W CHHTETHYECKOil 6monoruu, ITalIEOHTOJTOTHH,
OKOJIOTHH);  METOHaMH  CaMOCTOSTEIBHOTO NpoBefeHHA  OHOJOTHYECKHX
HCCIICNIOBAaHHKH B abopaTopué U B HpHpoze (Habmonenue, wu3MepeHre,
3KCTIEPUMEHT, MOJIEIHPOBAHHE);

OBNaJeHHEe OOYYalOIIMMHCS YMEHHAMH: CaMOCTOSTEIBHO HaXO/IHUTh,
AHATH3MPOBATh W HCTIONB30BATE GHONOTHYECKYI0 HH(OPMALMIO; TIONB30BATECS
Ouomoruyeckoif TepmuHOTOrHEH M CHMBOJINKOH; yCTAaHABIMBATh CBSA3b MEXKIY
PasBUTHEM OHONOTMH M  COLHAIBHO-3KOHOMHYECKHMH ¥  SKOJNOFHYECKHMI
npodJieMaMH YeTOBe4ecTBa; OLEHHUBATD MOCHEICTBUS CBOCH JESATENBHOCTH 110
OTHOLICHHMIO K OKpYXalolleH NPUPORHOH cpese, cobcTBeHHOMY 3[0POBBIO U
3M0POBBIO  OKPYXKAOITHX  JIOAEH; O0BOCHOBBIBATE W COGIFONATH MEpBI
MPOQUIAKTHKE WHEKLHOHHBIX 3a60/IeBaHHi, NpaBUila MOBEIEHMS B MPHPOIE U
obecrieveHnsA 06e30MACHOCTH COGCTBEHHOH KHU3HENCATENBHOCTH B YpPE3BBIYAMHEIX
CHTyalHfX —MpPHPOJHOTO M  TEXHOTEHHOIO  XapakTepa XapaKTepH30BaTh
COBPEMEHHbIE HaYJHBIE OTKPLITHA B 00J1aCTH GHOIOTHHE;

Pa3BUTHE y 00YYAIONIHUXCS MHTEIIEKTYaIbHEIX U TBOPYECKHX cHocobHocTeld
B TpOUEcce 3HAKOMCTBA C BBIMAOLAMHCA OTKDBITHSIMM M COBPEMEHHBIMM
HCC/IeIOBAHMAMM B OHONOIHH, pelaeMbIMH €fo mHpobieMami, METOJONOTHEH
bromoruyeckoro HCCIIeIOBaHNS, IIPOBEIEHHSI SKCIEPUMEHTATIBHEIX
MCCTeIOBaHNH, pellleHns GHONOrHYecKuX 3a/ay, MOJCITHPOBAHUS OMONOIHYECKIX
00BEKTOB U MMPOLIECCOB;



BOCITHTaHHe Y 06yYalomuXces LEHHOCTHOTO OTHOIIEHHS K KHBOI TIpUpOJIe B
LCJIOM 1 K OTHENBHBIM €€ 06BEKTaM U SBIeHHSM; (bopMupoBanme 9KOJIOTHYECKOH,
TEHETHIECKOH rpaMOTHOCTH, oOmeit KyJTbTypel moBeleHMS B mpupofe;
HHTCTPALMH €CTeCTBEHHO-HAYYHBIX 3HAHMIA;

NPHOOPETEHHE  OOYWAIOMIEMHUCS — KOMIIETeHTHOCTH B palMOHATBHOM
TIPHPOONIONB30BAHUH  (COO/IIONeH)e TIPAaBHI MOBENCHHS B NPHUPOJiEe, OXpPaHEI
BHJIOB, 3KOCHCTeM, 6uochepst), coXpaHeHHH cOGCTBEHHOIO 3MI0POBbS U 37I0POBBS
OKpyXalommx  monmei  (cobmomenus wep MPOQUIAKTHKE  3a6osIeBaHmii,
obecnevenue GezomacHocTH KUSHENCATENBHOCTY B YPE3BBYANHBIX CHTYALIHSX
NPUPONHOTO M TEXHOreHHOTO  XapakTepa) Ha OCHOBe HCIIOIBb30BAHUS
OHMOJIOTMYECKHX 3HAHHH U YMEHHUH B [I0BCETHEBHON HI3HIL

CONaHHE  YCNOBMH I  OCO3HAaHHOrO  BHIGOpa o0yYaroIuMucs
UHIUBHIYaTbHOM o0Opa3oBaresbHOiT TPaeKTOPHH, crocoOcTBy oIt
TOC/IeIOIEMY  IPO(ECCHOHATEHOMY CAMOOIIPEENeHMIO, B COOTBETCTBHH ¢
HHIAMBHIYaIbHBIMU HHTEPECAMH H IOTPeGHOCTAMH perroHa.

O6miee uncio yacoB, oTBemeHHBIX Ha usydeHre GHONOTHH Ha YTIIyO/IeHHOM
YPOBHE cpentHero obiiero o6pasoBanus, cocrasmuser 204 gaca: B 10 Knacce — 102
4aca (3 4yaca B Hegenmo), B 11 kinacce — 102 yaca (3 4aca B Heneno).

Ot60p opranmsaunoHHBIX (opM, METOIOB CpencTB 00y4YeHHs OHOIOTHH
OCYIIECTBIACTCA C y4ETOM CIENU(HKH €ro ComepKaHWs u HalpaBIeHHOCTH HA
NPONO/KEHHE  GHONOTMYECKOTO  00pa3oBaHHs B OpraHH3alluiX CpemHero
NPOQECCHOHATBHOTO U BBICIIET0 06pas0BaHHS.

Obs3atenbHpIM yenoBrueM mpu o0y4eHnn GHOTOrHY HA YTy 6NSHHOM YPOBHe
ABIACTCSA NpPOBEIEHNHE IabOpaTOPHBIX H npaktudeckux pabor. Taxke y4actue
O0y9alOIIXCsl B BBITIONHEHUH TPOEKTHIX I y4eGHO-HCCIIenoBaTeNbCKUX pabor,
TEMAaTHKa  KOTOPBIX  ONpefeNAeTcs ydMTedeM Ha  OCHOBe HUMEIOIINXCS
MATEPHANEHO-TEXHIECKHX PECYPCOB U MECTHBIX TIPUPOJTHBIX YCIOBHI,



COAEPXXAHME OBYYEHUS

10 KJIACC

Conepxanne [POTpaMMBI, BhImenerHOE Kypcusom, He BXOOHT B TIPOBEPKY
TOCYIapCTBEHHOM UTOroBOkK arrecranum (I'MA).

Tema 1. Bruonorus KaK Hayka

Cospemennas 6uonorus — KoMrutexcHas Hayka. Kparkas HCTOpUs pa3BHUTHs
Ouoorumy, bronoruyeckue HayKH M m3ydaeMble  ymy Ipo0GIeMsl.

(DyHnaMeHTaJIBHBIe, IPHKIaHBIE W [OMCKOBhIe HaydHble HCCIefOBaHuS &
6uonoruy,

KapTuHel Mupa. [Tpodeccuu, CBA3aHHbIE ¢ GHoNOrHeil. 3mauenye Guonorun B
UPaKTHIECKOH  NesTebHOCTH YeJI0BEKa: MENUIHUHe, cenpckom XO034HCTBe,
IPOMBILIIIEHHOCTH, OXpake IPUPOJIEL

AemoHcTpamun

Tabmuusr u cxemer: «CBs136 GHONOrHH C APYTHMH HayKamm», «CucTema
Ouonornueckux HayK»,

Tema 2. JKusble cucTeMbl B HX H3y4eHHe

JKusbple cHcTemBr Kax [IPEAMET H3yYeHHS GHOIOTHH, CBoifcTBa xHBEIX
CHCTEM: CIHHCTBO XHMHYeCKoro COCTaBa, NHCKPETHOCTE w LEJIOCTHOCTS,
CJOKHOCTE M YIIOPSIOYEHHOCTS CTPYKTYDBI, OTKPBITOCTS, CaMoopraHm3ams,
CaMOBOCIIPOM3BeIeHKe, Pa3NpaXuMOCTh, H3MEHYUBOCTE, POCT H pa3BuTHe.

YPOBHH  oprammzarmu JKHMBBIX  CHCTEM: MOJICKYIAPHBIA,  KIIeTOUHBLH,
TKaHEBEII, OpraHW3MeHHEIH, HOMy T THOHHO-BUIIOBOLE, 9KOCHCTEMHBIH
(6noreoueH0TquCKHﬁ), 6uochepHbrii, ITpomeccs, NPOUCXOMALINE B KUBEIX

HE3aBHCUMOH  NepeMeHHOA, Inanuposanue IKcnepuMenta. IlocraHoBka w
TIpoBepKa rumores. HyseBas rumoresa. Honstie BBIGOPKH 1 €& JIOCTOBEPHOCTS.
Pasbpoc B OHONTOrHYeckHX namHL. Ouenka AIOCTOBEPHOCTH  ITONYYeHHBIX
PE3ynbTaToB. IlpHumHbl wHekaxemms PE3YTBTaTOB  oKkcrmepuMenta. Ilomstue
CTaTHCTHYECKOTO TecTa,

Hemoncrpanun



Tabmuuer u cxembl: «OCHOBHBIe NpH3HAKH KH3HH», «BHOIOTHYecKHe
cucreMpl», «CBolcTBa KHMBOM MaTepum», «YpOBHH OpraHu3aluy KHUBOH
Ipuposby, «CTpoeHHe KMBOTHOM KieTKH», «TKaHH KHBOTHBIX, «CHCTEMbI
OpraHoB 4ejloBEYecKoro opraxHusMa», «buoreoueHos», «buocdepa», «MeTomsl
H3y4YeHHS JKUBOH IIPUPOIBI».

OGopynosanme:  nabopaTopHoe o0Opy/lOBaHHe  Ansd  TpoBeleHHs
HabJIOTeHNit, H3MepeHUH, SKCIIePHMEHTOB.

IpakTaveckas pabora «lcronb3oBaHHe pasTHYHBIX  METONOB pH
H3YYCHUH XXUBBIX CHCTEM).

Tema 3. Buosorus kiaeTkn

Knetka - cTpyKTypHO-(YHKUMOHANBHAS eIMHMIA SKHBOTO. Hcropus
OTKpbITHs KIeTKH. PaGotsl P. I'yka, A. Jlepenryka. Knetounas Teopus (T. UIBanH,
M. Illnedinen, P. Bupxos). OCHOBHEIE MOIOKEHHS COBPEMEHHON KJIETOYHOM
TEOPHUH.

Meronsl  MONEKyNSpHOW M KIeTOYHOM  GHOTOrHH: MHKPOCKOIIHS,
Xpomarorpagus, >neKTpodopes, MeTo] MedeHBIX aTOMOB, IH(QEpeHIHATEHOE
UeHTPH(YIUPOBAHKE, KyTHTHBHPOBAaHHE KIETOK. H3vueHue purcuposarHvix
K1emox. JNEeKTPOHHAs MUKpOCKOmus. KongokansHas mukpockonus. BumansHoe
(npusicuzHeHHOe) u3yueHue Knemox.

HemoHcTpaunu

Hoptpetst: P. ['yk, A. Jlesenryk, T. IlIsann, M. Illneiizex, P. Bupxos, K. M.
bap.

Tabmunst 1 cxembr: «CBETOBON MHKPOCKOM», «NEKTPOHHBIH MHKPOCKOID»,
«VcTopust pa3sBHTHS METONOB MUKPOCKOTIATL.

OGopynosanue: CBETOBOH MHKPOCKOI, MHKPONPENAPaThl PacCTUTENbHBIX,
JKMBOTHBIX M OaKTepHATbHBIX KIETOK.

IlpakTuueckas paGora «M3ydeHHe MeTONOB KIETOYHON OHONOTHH
(xpomarorpams, snexTpodopes, mHbDepeHIHATBHOE LHEeHTpUGYTHPOBAHHE,
TILIP)».

Tema 4. XumuuecKkasi Oprauuzanusi KI1eTKH

XHMHYeCKUH COCTaB KIETKH. MaKpo-, MHKPO- U yJBTPaMHKPO3IEMEHTbI.
Bonga u e pomp Kak pacTBOpHTeNs, peareHTa, y4acTHe B CTPYKTYPHUPOBaHHH
KJIETKH, TErUIOperyisuud. MunepaibHble BELIECTBA KJIETKM, MX OGHONOrHYecKast
poib. POk KaTHOHOB W aHMOHOB B KIIETKE.

Opranuyeckue BelecTBa KIETKH. BHONOTMYecKHe MONMMepHL. besku.
AMMHOKHCIIOTHEIH cocTa GenkoB. CTpyKTypsl GenkoBoit Momeky s IlepBuunas
CTpYKTypa OenKa, nenTuaHas CBsf3b. BTOpHYHAS, TpeTHYHAd, HYeTBEPTHYHAS
CTPYKTYpsl.  [lenarypauus. CpoiicTBa GenkoB. Krnaccupuxamus —Geikos.
buonoruueckne dpynxuuu Genkos. Hpuonst.



YrneBozgl. Monocaxapmzpr, AUCAXapUIIbl, OTATOCAXaPHIBI U NOTHCAXAPHIEL.
Obmwmit  mmam CTPOCHHS H  (U3NKO-XMMHUUECKHe CBOMCTBA YITIEBOJIOB.
buonoruyeckue ynkiuu yrieposos.

Junuger. T UApOPHUIBEHO-rUAPOGOGHEIE CROHCTEA. Knaccubuxanus nunumnos.
Tpurnuuepuner, dochomumuner, Bockw, CTEpOUNBL. Bromormyeckue ¢yHKIHN
munuoB. O0LIMe CBONCTRBA GHONOTHYeCKIX MeMOpaH — TeKy4ecTh, ClIOCOBHOCTE Kk
CaMO3aMBIKaHHUIO, IOy IPOHUIIAEMOCTS.,

Hyxneunosste xucnorer. THK u PHK, CTpoenne HyKIeMHOBBIX KHCIIOT.
Hyxneoruner. IMpunuun KomremenTapHocTH. IMpasuno Yaprapda. Crpykrypa
JHK — nBoiinas crmpais. MecTonaxoxnenne u 6uonorugeckue Gynxomn JTHK.
Buner PHK. ®yuxnun PHK B kretke.

Ctpoenre monexynsr AT®, Maxkposprigeckue cassu B Mosiekyne ATO.
Buonoruueckue dynkuun AT®. Boccranosnennsie TICPEHOCYMKH, UX QYHKIUH B
Knetke.  [pyeue  myrneozuompugocdameor (HT®). CexsenupoBanue JHK.
Memoowr zenomuxu, MPAHCKPURIMOMUKHU, RPOMEOMUKLL.

CrpyxTypHas 6uoNOTHS: GHOXHMIUecKHe W OrodmsHIeckne UccIenoBaHHs
€OCTaBa M  INPOCTPAHCTBEHHOH CTPYKTYpBI bruomonexkyn.  Modenupoeanue
CIMPYKmMYpsl U yrKyuil Guomonexyn u ux xomniexcos. Komnsromepnotii ouzaiin u
Op2aHUYeCKUll CUNME3 GUOMONEKY U ux HENnPUPOOHbIX AHANO208.

HdemMoncTpanuu

Ioptpertsr: JI. ITonmunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankium,
©. Comrep, C. Ipysusep.

Muarpammer:  «PacmpenencHue  XuMudecKux SIIEMEHTOB B  HEXHBOL
Tpupone», «Pacnpesnenenue XuMHIECKHX 31eMeHTOB B 5KHBONX HPHPOLIE.

Tabmuusr 1 cxemsr: «Ileprogmyeckas TablMlla XHMHYECKHX 9JIEMEHTOBY,
«CIpoeHHe MONeKysBl Bombl», «Bemectsa B cocTape oprausmosy, «Ctpoenue
MOJIEKYIBI Oenka», «CTpyKTYpHl GenkoBoii MOIEKYIED, «CTpoeHHe MOJeKy
YImeBonios», «CTpoeHHEe MoleKyn MUMUIOB», «Hyknmennossie  kmcmoTsD,
«Ctpoenne mosexynsr ATDy.

OGopynosanue: xummuueckas mocyzga u obopynosanue.

Jla6opaTtopnas paGora «OGHapysKeHHe GEKOB ¢ MOMOLIBIO KaYeCTBEHHBIX
peaxInin.

JlaGopaTopuas  paGora «Hcenenosanue  HyKIeHHOBBIX KHCTIOT,
BBIICTICHHBIX U3 KIE€TOK Pa3IHUHEIX OPTaHH3MOBY.

Tema 5. Crpoenne n pynxunn kierku

Tuner  knetox: sykapumormueckas u NpoKapuoTuyeckas. CTpyKTypHO-
(yHKIHOHATBHBIE 06Pa30BaHMS KIETKH.



Crpoenue IpOKaproTHyecKoit kinetku. Kierounas CTeHka GakTepni u apxeii.
Ocobennoctn  ctpoenus TeTepoTpodHON u aBTOTPOGHOH TpOKapHOTHYECKHXK
Kerok. Mecro u pos IPOKapHOT B OHOLIEHO3aX.

Crpoenne U bysKIHOHEpOBaHHE 9YKapHOTHYECKOIH KJIETKH.
[Tnasmatuyeckas MeMOpaHa (asmanemma). CtpyxTypa mmasmaTmueckoit
MeMOpaHs!. Tpancriopr Bemects depes masMaTHdecKyro MeMOpaHy: aCCHBHEII
(naddysus, obnerysunas nubdysus), akTHBHEL (MepBUYHBIN W BTOpHYHEIL
aKTUBHBI  TpaHCHOpT). [Momynponuraemocts MeMOpaHEL.  PaGora HaTpHUH-
KaJlu€BOro Hacoca. DHIOIHTO3: TTMHONHUTO3, (aronuros. DK30MHTO3. Knerounas
crenka. CTpyKTypa u GyHKIuM K1eToqHok CTeHKH pacTeHuH, rpu6os.

Huromrasma. 1utozons, [utockerner. JBukeHme UTONNasMel. OpraHous!
Ki1eTkd.  OnHoMeMOpaHHEIe OPTaHOMIBI KINETKH: SHIOMNA3MaTHYeCKas Cerh
(3IIC), anmapar I'onbmxw, JIU30COMBI, UX CTPOEHHE W byHKuHH. B3anMocessg
OIHOMEMOPAHHBIX OPrAHOMIOB KIETKL. Crpoenne rpanynsproro PETHKyTyMa.
Mexanusm nanpasnenus 6enxoe e JIIC. Cunres PacTBOPUMEIX 0enkoB. CuHTes
KIeTOYHBIX  MeMOpaH.  [mamkwuii (arpanynspubrit) SHAOILIa3MaTHIeCKHH
petnkynym. CexperopHas dysxuus anmapara I oismkw. Moodupukayus 6enxoe ¢
annapame I'onvoncu. Copmupoexa 6enxos e annapame Ionsdxcu. Tpascropt
BEIICCTB B KIeTKe. BaKyomn pacTuTebHbIX KiIeTok. Knetounsrit coxk. Typrop.

HoryaeTonomHble  opranoms: KIETKH:  MHTOXOHIPWH,  IIIacTHmeL.
{Ipoucxoncoenue Mumoxonopuit u naacmud. Cumbuozenes (K.C. Mepesickoscxuii,
JI. Mapzynuc). Crpoerne u byHKIHK MHUTOXOHAPHMH W TLJIacTHIL. [epBuunsie,
BIODMYHBIE M CJIOXHBIE  IIACTHIEI oTocuHTe3HpPYIOmIX 9YKapHOT.
X10pomTacTeL, XpomomnacTs, JERKOILIACTBI BEICUIMX PACTEHHIY,

Hemem6pannsie opranommsr xirerxu Ctpoenre u Qpynkuun HeMeMOpaHHbBIX
OpPraHOHIOB KJIETKH. Prbocomsr. IIpomesicymounpie dunamenmenr.
MukpobunamenTsr.  Axmunossie MUKpoguramenmsr.  MBIIIEYHble  KIETKIL.
Axmunossie KoMnoHeHmbl HeMbIEYHbX Knemok. Muxporpybouru. Knerounsrii
Uentp. CrpoeHwe u jmBHKeHHe KTYTHKOB M  pecHHYeK. MuKpoTpyGouku
nuromnnasMel. IlenTpuons. Beaxu, accoyuuposarnvie ¢ Mukpoduiamenmamy u
Mukpompybouxamu. Momoprwie 6enxu.

Snpo. OGomnouka sapa, XPOMaTHH, KapHOIIa3Ma, SAPBIIIKH, HX CTPOeHHe H
dynKumn. SnepHsii 6Genkosit MaTpuke. IlpocTpancTBeHHOE pacnoioxeHue
XpoMOCOM B HMHTEp(asHOM sape. Dyxpomamun eemepoxpomamun. benxu
XPOMAaTHHA — THCTOHEL Junamuxa sdepnoii obonouku g mumose. Hoeprwviir
mparcnopm,

Kuerounbie Brmodenus. Cpapuntenshas XapaKTepHCTHKA KIIETOK 3YKapHUOT
(pacTuTenLHOH, KUBOTHOH, TPHOHOI).

HemoHcTpannn



Toprpetsr: K.C. Mepe:xkoBckuii, JI. Maprysmuc.

Tabnmuuer u cxemsr: «CtpoeHne sykapuoTHIecKoii KIeTkm», «CTpoeHHe
KUBOTHOH  Kknetkm»,  «CTpoenue PaCTHTENbHOH  K7eTKH», «CTpoeHue
MHTOXOHIPUHY, «SInpo», «Ctpoerne TIPOKapHOTHYECKOM KITeTKID).

OGopynoBarue: cBeToBolf MHKPOCKOII, MHKpOIpeNapaTs] PaCTUTEIIBHEIX,
KHBOTHBIX KIIE€TOK, MUKPOIIpEIapaThI OaKTepHaIBHEIX KITeToK.

JlaGopatopnas pagora «Msyuenne crpoeHms  KieTOK pasnuYHBIX
OpPraHu3MOBY.

IpakTnyeckasn pabota «/i3yuenue cBOHCTB KIIeTOYHON MeMOpaHED».

JlaGopaTopuas paGora «HccnenoBanme mnasmonmsa u JeIIasMoIH3a B
PAacTHTEJIBHBIX KIIETKAX).

IpakTHyeckas  paGora «M3ydeHHe  [BWIKEHHS  LMTONIA3MEI B
PACTHUTENIEHBIX KIIETKAX.

Tema 6. O6men Bewects u NpeBpalleHHe JHEPTHH B KJIeTKe

ACCHMUIIALNS M THCCHMUNAIIAS — ABE CTOPOHBI MeTabonu3Ma. THIIEI 06MeHa
BEMICCTB: aBTOTPOGHBI H TreTepoTpodHEbIA. YuacThe KHCJIOpOla B 0OMEHHBIX
nponeccax. DHEpreTHYecKoe ofecreueHne KiIeTKH: npespameHne ATD B
OOMEHHBIX mpoueccax. DepMeHTATHBHLI XapakTep peakiuil KIETOYHOro
MeTabommsma. MepMmeHTEL, HX CTPOCHHUE, CBOWMCTBA M MeXaHH3M JEeHCTBHS.
Kodepmentrr. Oranaus bepMenToB OT Heoprammyeckix KatanusaTopos. Benku-
AKTHBATOPHl M OeNKM-HHTHOUTOPEL 3aBHCHMOCTS CKOPOCTH (hepMeHTaTHBHBIX
PeakIHii OT Pa3IMIHBIX (GaKTOPOB.

IlepBuansbiii  cunTes oprammueckux BEmIECTB B KieTke. DoTocHuTes.
AHokcuzennb1ll U OKCuzeHHbIT @pomocurmes y 6Gaxmepui. Ceemocobupaioujue
PUCMERIMbL U NUZMERNbL PEAKYUOHHO20 yenmpa. Poms XJIOPOIITaCTOB B MpoIjecce
¢orocunTesa. CBeTOBas W TeMHORBAS Qasel. Pomoodvixanue, Cs, Cy. u CAM-munw:
@homocunmesa. TIpodyKTHBHOCTH doTocunTesa. Brusaue pasiMYHBIX (haKTOpoB
Ha CKOpOCTh (oTocuHTesa. 3Havenue hoTocHATE3q.

XeMocHHTe3. PasnooGpasue OPTraHHU3MOB-XEMOCHHTETHKOR:
HUTpHQHUHUpYIOKe HakTepun, KejesobakTepun, cepobakrepuu, BOJIOPOJTHEIE
Gakrepun. 3HaueHHe XeMocHHTE3A.

AHaspoOHBIe OpraHusMbl. Bums OpoxxeHust. TTpoayKkTs OpokeHHS W wmX
UCIOIBE30BAHME 4YENOBEKOM. AHa3pOOHEBIe MHKPOOPraHH3MbI KaK OOBEKTEHI
OHOTEXHONOTHH 1 BO3OYIHTEMH GOMe3HEli.

AspobHEie OPraHN3MEI. JT1armsl 3HEPreTHYECKOro obMeHa.
HonroToBuTtensrert stam. ['mukomms — OecKHCTOpOHOE pacilenente ImoKo3EL.

Buronornyeckoe okucienue, WK k1eTouHOe IbIxaHHe. PoIL MHTOXOHJIPHIi B
nponeccax 6HOIOrHIeCcKoro okucIeHus. LIukTmyeckue peakuun. OKucIuTeabHOS
hochopunuposanue. Dnepaus Membpannozo  epaduenma npomonos. Cunmes



ATD: paGoma npomonnoti ATD-cunmase:, Ipenmymecrsa a’pobHoro myTH
00MeHa BemecTs TI€PEN aHaspo6GHBIM. DderTHBHOCTS 9HEPreTHYECKOro o6MeHa.

HemoueTpaunn

Ioprpersr: JIx. [puctim, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A.
Omrenbrapyr, I1. Muryenn, T, A. 3aBap3um.

Tabnumer u cxempr: «®PoTocunTe3), «OHepreTHyeckuii o6Men», «brocuuTes
benkay, «Ctpoenue depmenTay, «XemocumTesy.

O6opynosanue: crerosois MHKpOcKoIl, o6opymoBakne s TIPUTOTOBIIEHUS
TOCTOSHHBIX M BpeMeHHBIX MHKDOIIpenaparos.

Jabopatopnas pabora  «IM3yuemne KaTaluTH4eckol  akTWBHOCTH
depmerTOB (Ha TIpEMepe aMUITa3bl Ty KaTaJassl )y,

JlaGoparophas padora «Msyuenne depmenTaTHBHOTO paciiennenus
TIEPOKCHIIA BOZOPOSIA B pacTHTENBHbIX 1 JKHBOTHBIX KJIETKaX).

JlaGopaTophasn paGora  «Cpasrenue IponeccoB  (oTocuHTE’a I
XEMOCHHTE3a.

KOA, €ro caoHcrBa. TpaHcKpummms — MaTpU4HbId cuHTe3 PHEK, Hpusuumsr
TPAHCKPHIILUH: KOMILJIEMEHTapHOCTE, AHTHNAPAIUIENEHOCTD, aCHMMETPHYHOCTS,
Cospesanue Mampuunvix PHK 6 syxapuomuyeckor; knemxe. Hexooupyowue PHK.

Tpancnsuus u e& srams, Yuacrue TpaticnopTHeX PHK B GHocHHTe3e Genka,
Yenosus GuocnuTesa Gexa, Konnpoanne amunokncior, Pons pubocom B
OnocuuTe3e Geka.

Cospemennvie npeoCcmasnenus o cmpoenuu 2enos. Opranmsanms renoma y
[IPOKApHOT U 3YKapuoT. Perymsims AKTHBHOCTH I'€HOB Yy [IPOKapHoT. [uroresa
onepona (D. XKako6, K. Mano). Monexynsprvie mexarnuzmsy 9KCHpeccuu zenog y
syrapuom. Pone xpomamuna ¢ peaynayuu pabomer zernog. Peryminuns o6mennsrx
Tiporeccos B kinerke. KneToynsii TOMEeOCTAas.

Bupycsl — mexterounse (opMEl k13 1 O0IHTaTHEIE napasutel. CTpoeHme
IIPOCTBIX U CITOMCHEIX BHPYCOB, PETPOBHPYCOB, GakTeprodaros. Kusnenmoiii yuxn
AHK-codeporcauju eupycos, PHK-codepowcauux supycos, Gakmepuogpazos.
Obpamnas MPARCKpUnyus, pesepmasa, unmezpasa.

Bupycusie 3a6onepanns H€JI0BCKA, KUBOTHBIX, paCTEHMIL, CIIMM, COVID-
19, counansuere u MEIUIHHCKHE NpOoGIeME],

Buounpopmamuxa: urmezpayus u ananuz Gonvuux maccueog («bigdatay)
CIMPYKIMYPHBIX OuONO2UMeck X danHbix. Hanomexronozuu 6 6uonozuu u Mmeduyune.
lpoepammupyemvie Dyrryuu 6enxos. Cnocob docmasku nexkapcms.



HAemoncTpayy

«Baxrepﬂogpam».

Hpakruyeckasn Pabora «Coznanye Mozenn Bupycay.
Tema 8. Kuznennrii UHKJI KiaeTkn

Ocobennoctn fponeccos, mporekarommx g HHTepdase. IToaroroska KIeTKH K
AeNIeHHI0. HpeCHHTemquKHﬁ (nochHTOTquCKHEI), CHHTETHYECKHH g
TTOCTCHHTe TH e CK 11l (npeMHTomqec:KHﬁ) TIepHONBI HHTep a3k,

Marpuyngiit CuHTe3 JJHK — PeHKauus. Ipuaimm penmukanun JTHK:
KoMIlTeMeHTapHoCTS, HOIyKOHCepBATHBHEIH CHHTe3, aHTHIIAPaJIIeNbHOCTE,
Mexanmzm Pemuukanuu JTHK. Xpomocomsr, Crpoenne XpoMmocom. Tenomeprr u
TeloMepasa.  Xpomocomnrr Ha0op Knetky -— Kapuotun. umnowmmeni
TAIIOMIHEL  Habops XpoMocoM.  Tomonormamre Xpomocomel.  [Tonogge
XPOMOCOMBEL.

Henenne xmerxy — MHTO3. Crammu muroza lIpoucxonsume B Hux

Tpoueccsl. Tumer Murosa, Kaproxkunes y [HTOKMEE3. Buonormyeckoe 3HaYeHHe
MHTO3a.

rubenp — aroITos,

Kreroumoe AIPO, XpoMocoMmser, PyHKIHOHATEHas TeHOMUKA. Mexanusim
npoaugepayyy, ﬁuqb(ﬁepem;upoeku, CMapenus u zubenu knemox. «Luehposas
Kremray — buoungopvamuueciue MOdenu Gyuryuonuposanus Kaemxu,

I[eMOHCTpaumi

Tabmumne u CXeMbl: «Ku3HeHHEI LMK KIEeTKHy, «Mmuto3y, «Ctpoenue
XpoMocom, «Perumkars JIHK».

O6opynopanue: CBETOBOI MHKpOCKoTT, MHKponpenaparer: «Mwutos B keTkax
KOpellKa iykay.

JlaGopaTopnas pabora «M3yuenne XPOMOCOM  HAa  TOTOBBIX
MHKpoTIpenaparaxy.

JlabopaTopnas pagora «Habmonernue Mutosa B KreTkax KOHYHKa KOpellika
JyKa (Ha TOTOBEIX MHKpOTpenaparax ).

Tema 9. Crpoenue un byHKmHH opranuzmon

buonoruyeckoe pasHoobpasue OpTaHU3MOB. Onxoknerounsre,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHEIE OPraHM3MEBL.

OCOGGHHOCTH CTpOECHUA u KU3HE eI TeJIbHOCTH OAHOKISTOYHEBIX

Ie
OpraHusmMoB. bakTepun, apxew, omHOKIETOUHEBIE [pUOBI, OIHOKIETOYHE,
BOZOpOCHH, ipyrue mpoTHeTsl. KonornansHble opranusmsr.



BsaumocBsse wacteit MHOrokneTOwHOrO opraHusMa. TkaHH, opramsl u
CHCTCMBI opraHoB. OpraHu3M Kak efigHOe 1enoe. 'oMeocTas.

Txaunm pacremmit. Tuner PaCTUTE/IBHBIX ~ TKaHeH: oOpasoBartensHas,
[IOKpPOBHas, MNpPOBOZNAINAS, OCHOBHAs, MeXaHHWueckas. OcoGeHHOCTH CTPOEHHS,
byHKIHI H pacionoeHus TkaHeil B OpraHax pacTeHHH.

Txanu XUBOTHBIX W uenoBeka. THIbI KUBOTHBIX TKaHEH: JMHUTeHaibHas,
COCAMHUTC/IPHASA, MBIIEYHAs, HepBHas. OCOBGEHHOCTH CTpoeHHs, (QyHKIHH u
PACIIOIOKEHHS TKaHEH B OpraHax )KHBOTHBIX M YeOBEeKa.

Opransl. BeretatuBnbie u TCHepaTHBHbIE Opradbl pacteHuid. Opramsl u
CHCTEMBI OPTaHOB XKHBOTHBIX H YeloBeka. DyHkuuu OpraHOB M CHCTEM OPraHOB.

Onopa Tena oprasmsmos, Kapkac pactennit. CkeneTsl omHOKieTOUHEX H
MHOTOKJIETOIHBIX KMBOTHBIX. HapyxHblil M BHYTpeHHHI ckener. Crpoenne u
THIIbI COSTUHEHHS KOCTE,

HBrkenue  opranmsmMoB.  JImkemHue OIHOKJIETOYHBIX  OPraHH3MOB:
aMEGONIHOe, KTYTHKOBOE, PecHHYHOE, JIBIIKEHHE MHOTOKIIETOUHEIX pacTeHHii:
TPONHUSMBl M HACTHH. [IBIKEHHE MHOTOKIETOYHBIX >KHBOTHBIX ¥ el OBEKa:
MBIIIEYHAs cucTeMa. Pediiexc. CkeneTHRIE MEIIIIE 1 HX pabora.

Ilutanwe  opramusmoB. Ilormomemnue BOZBI, YIJIEKHCIOTO ra3a u
MHHEPATIPHLIX BEIIECTB PACTEHUAMH. IIMTAHWE SKHBOTHBIX. BryTpumnonoctaoe u
BHYTPUKIIETOYHOE mMIIeBapeHHe. [IuTaHWe I03BOHOYHBIX KHBOTHEIX, Ornensr
HHINEBAPHTENBHOrO TpakTa. IlMineBapuTenbHBIE JKelessl. [TameBapuTensHas
CHCTEMa HYellOBeKa.

Heixanne oprauusmos. JJsixanme pactenri. JIpIXaHHe KUBOTHBIX. Juddysus
Ta30B 19€pe3 MMOBEPXHOCTD KieTkH. KokHoe mpixanue. Jlpxarempas TIOBEPXHOCTE.
JKaGepHoe i nérounoe npixanue. JlbIXaHHe MO3BOHOYHEIX KHBOTHBIX H YEIOBEKa.
OBOJIIOLMOHHOE  YCITOXKHEHHE CTPOEHHS JIETKMX II03BOHOYHBIX 3SKMBOTHBIX.
HpixaTenbHas crcreMa wemoseka. MexaHH3M BEHTHJIAUVH JETKUX Yy INTHL U
MIEKOIHUTAOIMHX. Perynamus neixanus. JIpIxatebabie 00hEMEL

Tpancmopr Bernects y opranmsmos. Tpancniopthbie cuctembr pacrenmit.
Tpancropr BemecTe y IKMBOTHEIX. KpoBeHOCHas cucTema u  ed OpraHsbl.
KpoBeHocHast cucTeMa I03BOHOUHBLIX  SKHBOTHBIX M denoseka. Cepaue,
KpOBCHOCHBIE COCYIbl M KPOBb. Kpyr KpoBooOpamieHHs. DBONIONHOHHEIE
YCIIOKHCHHS CTPOEHUSI KPOBEHOCHOH CHCTEMEI NMO3BOHOYHBIX SKHBOTHBIX. PaGoTa
cepaua u €€ peryismusl.

Brinenenne y oprammsmos. Brinenenue Y pacreHuii. Bsinenenue y
KUBOTHBIX. COKpaTHTeNbHbIe Bakyond. OpraHsl BEITEICHHS. @unbTparus,
CEKpelMs B oOpaTHOE BCACHIBAHUE KAK MEXaHH3MEI paboThl OpraHoB BEHIJIENCHHS.
CBsi3b ONMOCTH Tela ¢ KPOBEHOCHOH U BBIIEIUTENBHOMN CHCTEMAMIL Brizenenue y



TI03BOHOYHBIX XHBOTHBIX H YelloBeka, Ioukn. Crpoenue n DYHKIHOHMpOBaHHMe
HepoHa. Ob6pazosanue Moyy y YeloBeka.

3ammura y opranusmos. 3amura y omHOKmeTouHBIX Opraau3moB. Criopk!
OakTepuit M wwCTEI IpOCTeHIIMX. 3ammTa Y MHOTOKIIETOYHBIX pacTeHHii.
KyTukyna. Cpencraa TIACCHBHON H XHMHYECKOH 3aII[HTEL DUTOHIU B,

3ammTa y MHOroKmeTOUHBIX KUBOTHBIX. ITokpoBel w mx IPOHM3BOMHEIE.
3ammTa oprarmsma or bonezneii. Ummynsan cucrema gemoseka, Knerounsiii u
TYMODANBHEIH HMMYHHTET. Bposxxaénnsnii p pHoOpeTEHHEIH CrierHuIecKuit
UMMyHHTeT. Teopus KIIOHaIbHO-CENIeKTHBHOTO uMMynuarera (I1 DOpaux, ©. M.
bepser, C. Toneraga). Bocnanutemsasie OTBCTBI OpraHu3mMoB. Poss BpoxaéHHOrO
HMMYHUTETa B Pa3BUTHH CHCTEMHbIX 3360/eBAHMIL,

Pazppaxumocts  u PErymlUHus y  OpraHH3MOB. Pasnpaxumocts  y
ONTHOKNCTOYHBIX  OPraHH3MOB. TaKCHCE Pasnpaxumocrs u perymauus vy
pactenuii. PoctoBsle Bemectsa u nx 3Hauenme.

HepsHast cucrema g peduiexropras PETYIALNS y XHBOTHEIX. Hepsras
CHCTEMa U €€ OTHeNbl. DBomoMOH e YCIIOXKHEHUE CTPOEHHUS HEPBHOM CHCTEMEI
Y JKHBOTHBIX. OTHENB! TONOBHOrO MO3ra TIO3BOHOYHEIX XKMBOTHBIX. Pedekc u
pedrnekropras myra. Besycnosusie u ycnopusre pediekcsl.

I'ymopansras perynsmus u SHIIOKPHHHAS CHCTeMa JXHBOTHBIX M YelloBeKa.
Kenessr  sHmOKpHHHONH  cHCTeME H HUX TOPMOHEL [leficTBHe ropMoHOB.
BsanmocBs3e  HepeHOH 1 9HIOKPHHHOH cucTeM. [ UnoTanamo-ranodusapHas
CHCTeMa.

HemoHncTpanuu

Hoprper: U. IT. Tapmos.

Tabmuner u cxemsr: «OIHOKIIeTOYHBIe Bogopocnm», «MHOrokmeTounsie
Bozopocu», «bakTepumy, «IIpocTeiimmuey, «OpraHpel 1[BETKOBBIX PacTeHHUH»,
«CHCTeMBI  OPraHOB  MO3BOHOYHEIX KHBOTHBIX», «BHyTpenHee cTpoenne
HACeKOMBIX», «TkaHH pacteHumit», «Koprepble cHcTeMbD», «CTpoerHe cTeOsy,
«CTpoeHre mucrosoit TIACTUHKWY, «TKaHmu KHUBOTHEIXY, «Ckefer 4eJI0BEeKa,
«[Inmesapurensuag cucreMa», «KposeHocHas —cucremay, «/IpixaTensHas
CHUCTEMay, «HeppHas CHCTEMay, «Koxay, «Mprmeynas CHCTEMAY,
«Brimenutensuas CUCTeMa», «OHIOKpUHHAS cucreMay», «CTpoeHue MBILLILED),
«MMmyHuTETY, «KnmequnonomHme», «CxeMa  nuTagus pacTeHny,
«KpOBeHOCHBIE  CHCTEMBI  MO3BOHOYHEX KHBOTHBIX», «CTpOEHHe TIHmphIy,
«Crpoenne mmanapumy, «BHyTpennee cTpoenne moxaesoro 4epBs», «HepsHas
cucremMa  ppib», «HepBHas  cuHcrema JArymkw»,  «Hepewag  cucrema
IpecMbIKaromuxcsa», «HepBHas  cucrema nTuly,  «HepBHag  cucrema
MJeKonuTarmnx», «Hepsras cucrema denoBexa», «Pediekcy.



O6opynoBanwe: cBetoBoit MHUKPOCKOI, MHKpOINpenapaThl OXHOKIETOYHBIX
OPTaHM3MOB, MHKPOTIPENapaTsl TKaHeR, pPaKOBHHBI MOJITIOCKOB, KOJIIEKLIUH
HACCKOMBIX, WIVIOKOKHX, JKMBBIE 3K3EMILIAPEl KOMHATHBIX pactenuii, repbapuu
PacTeHUH pa3sHBIX OTHENOB, BJIAYKHEIE NpEenapaTel  JKHBOTHBIX, CKeJEThI
IIO3BOHOYHBIX, KOJJIEKLHMH OeCHO3BOHOUYHBIX JKMBOTHBIX, CKelleT YeJloBeKa,
00opyzOBaHHe [Isl IeMOHCTPALIHH OYBEHHOTO | BO3IYIIHOTO IIMTaHUS pacTeHHit,
PACIICIICHNs KpaXMana i GeJKOB MOJ eHcTBHeM (pepMeHTOB, obopynoBanune 15
ACMOHCTPALMK OIBITOB MO M3MEPEHUIO XM3HEHHOH EMKOCTH JIETKHX, MEXaHH3MA
ABIXATENEHBIX NBIKEHHH, MOAENH TOJI0BHOTO MO3Ta PA3MYHEIX SKHBOTHEIX.

JaGopatopuas pa6ora «/3yuennue Tkaneii pacTeHuH.

JaGoparopuas pa6ora «H3yueHne TKaHel )XHBOTHBIXY.

JlaGopaTopHas paGora «M3yuenue OPTaHOB LBETKOBOTO PACTEHHS.

Tema 10. Pasmuoskenne u pazpuTue OpPraHH3MoB

DOpMEI Pa3MHOKEHHS OPraHH3MOB: GECIIONoe (BKJTIOUAs BereTaTwRHOE) U
nomosoe. Buael  Gecronoro  pasMmHOXeHHS: TIOYKOBAHKE,  CHOPYJIALHA,
¢parMenTanys, KTOHHpPOBAHHE.

IMonoeoe pasmuoxenwe. ITonossie KICTKH, WK rameTsl. Meito3. Cragum
meiiosa. TloBenerne xpoMocom B Melose. KpoccuHrosep. Buonornueckuit eMmpic
MeHo3a M TO0NOBOro mpomecca. Meiio3 U ero Mmecro B KU3HEHHOM IIHKJIE
OPraHH3MOB.

Ilpenzaponsiinesoe pazButHe. [amerorenes Y )KUBOTHBIX. [ToNOBEIE Kenesbl.
Ob6pasoBanne H pasBUTHE II0IOBBIX KJIETOK. Crepmarorenes u ooreres. Ctpoenue
TIOJIOBBIX KJIETOK.

OmnonoTBopenne u  sM6pHOHANBHOE pasBUTHC KUBOTHEIX. Croco6sl
OIIONOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

VunuBuayansHoe pasBuTHe OPraHH3MOB (OHTOTEHES). OMOpHoOrus — Hayka
O PasBUTHH OPraHU3MOB. Mopgpozenes — 00na u3 znasuvix npobnem ambpuonozuu.
Konyenyus mopgpozenoe u  mooenu Mopgpozenesa. Cramuu smOpHOreHesa
KMBOTHBIX  (Ha mpuMmepe marymku). JpoGnerde.  THITED IpOOTEHMS.
Hemepmunuposannoe u HEOEPMUHUPOBAHHOE — Opobrenue, bracmyna, munw
bnacmyn. OcoGeHHOCTH ApoGieHus MJICKOITMTAIOINUX. 3apOJBIINIEBble JIUCTKH
(racTpymsmus). 3akiaka OpraHoB H TkaHei 13 3apOJbIIIEBBIX JINCTKOB. B3auMHoe
BIMSHME 4YacTeil pa3sBUBAIOINErOCS 3apoibla  (3MOPHOHANBHAS HMH Ty KIIHs1).
3aKkmajKa IUIaHa CTPOEHMS SKHBOTHOIO  Kak pe3ynbTaT  HepapXH4ecKHx
B3aMMOJICHCTBHH IeHOB. BiMsHue Ha SMOpHOHANEHOE DPA3BHTHE DA3THIHBIX
(pakTOopOB OKpYKaroweit cpepl.

Poct u passutie kuBOTHBIX. ITOCTIMGpHOHATBHBIA nepuon. Ilpsmoe wu
HENPAMOC paspuTHe. Passutie c MeTamMOpdo3oM y BGeCrO3BOHOYHBIX u
[I03BOHOYHBIX KMBOTHBIX. buonoruyeckoe 3HadueHwe mpsMoro u HETIPSMOTO



Y XKHBOTHBIX W YeyoBeka. Iepuonsr onrorenesa 1enoseka. CrapeHue u CMEpPTh Kak
Ononornyeckye IIPOLIECCHL.

PazmHoxerHE 1 Pa3BUTHE pacTeHuil, [ aMeTOHT cnopodur. Meiioz B
KHSHEHHOM UHKIe pacTeHuii. O6pazoBanme CHOp B mpouecce Meifosa,
l"amerorenes Y DpacTenwmii. Onnonorsopenne g PasBHTHE pacTUTENBHBIX
OpraHu3mMoB. J[BoiiHoe OILIONOTBOPEHHE Y 1BETKOREIX pacTenuit. O6pazosanue u
Pa3BHTHE CeMeHH.

Mexanuzmer PETYJIALAN OHTOTeHe3a y pacTenuit i KHBOTHEIX.

Hemoncrpayun

HoptpeTtsr: C. T Hapammn, X. HInemas,

Tabmuuer u cxemsr: «BeretaTusnoe PasMHOxenne», «Tunsl Gecromoro
Pa3MHOXEHHN», «PasmMHOkeHue XIAMUIOMOHANBI), «Pa3sMHOsKeHpe SBIVICHED),
«PasmuoMxeHRE TUIPED), «Meiiosy, «XpOMOCOMLI», « ameToreHesy», «Ctpoenue
SULEKIETKH | CriepMarozonsay, «OcHoBHEIe CTallii oHTOrenesa», «IIpsmoe u
HETIpAMOE  pasBuTHe», «Pa3purHe Mafickoro skyka», «Paspurme capaH4my,
«Pa3Burne TATYymKkm», «JIBoitHoe ONIONOTBOPEHHE Y LBETKOBBIX pacTeHwuiiy,
«Ctpoenue cemsn OLHOJOJIBHBIX M ABYNOIBLHEIX pacTenuiny, «KusHeHHBIN muK
MOPCKOH  KamycTsiy, OKusHeHHBIH  rmicy Mxa»,  <«OKM3HeHHBIH  uk
TamopoTHUKa, « KU3HEHHEIH 1yKT COCHEIY,

OGopynosanue: creropoit MUKPOCKOT, MHKpoIpenapaTs SULEKITETOK U
CTIEpMATO30H 0B, Moxens «L{uk Pa3BUTHSA ATy LKW,

JlaGopatopuas pa6ora «M3ydqenne cTpoenus monopsx KJIETOK Ha IOTOBBIX
MHKpOIIpenapaTaxy.

IlpakTayeckas paGora «BbIsBleHNe TpH3HAKOB CXOICTBA 3apojblieii
II03BOHOYHBIX KHBOTHBIXY,

JlaGoparopras pabora «Ctpoenue OPTaHOB pPa3sMHOXEHHS BBICIIHX
pacTeHHiiy.

Tema 11. Tewernxa — HayKa 0 Hac/leICTBEHHOCTH H H3MEHYHBOCTH
OpraHH3MoB

Hcropust cramosnenns u PASBUTHA T€HETHKH KaK Hayku. PaGorsr [ ;
Menpens, T. ne Opm3a, T. Moprana. Pos OTCHCCTBEHHBIX YYEHBIX B Pa3BHTHH
TeHeTHKH. PaGotsr H. K. Komsnosa, H. U, Basniosa, A. H. benosepckoro, T JI.
Kapneuenko, FO. A. Oununuenko, H. B. Tumodeera-Pecorckoro.

OcHoBHbIe TCHETHYECKUE NOHATHSA B CUMBONEL | OMOJIOTHYHEIE XPOMOCOMEI,
AUICNIbHBIE T'€HBI, aNbTepHATHBHBIE TIPU3HAKY, NOMHHAHTHBIA M peleccHBHBIH
TPU3HAK, FOMO3HI0Ta, T€TEPO3MIOTA, UpcTAS THHUS, THGPHIBI, T€HOTHII, ¢GenoTu.



OcHosHEIe METOIbl  reHeTHKy: FﬂﬁpHﬂOHOI‘Hl{eCKHﬁ, LHUTOIOTHYeCKHIT,
MOJICKY ISIPHO-reHe THYe cKpif,

HeMOHCTpamm

Tumodees-Pecosekuit.
Tabmuue: u cxempr: «Meronr: TCHETHKHY, «CXeMBI CKpeInmBanmsy.
JlaGopaTophas paGora «[pozoduma  xax O0BEKT  reHeTHwecKmx
HCCIIETOBAHMIL,
Tema 12. 3akoHomepHocTH Hac/leACTBeHHOCTH
Monoru6punnoe CKpeltuBanue. ITepBrlii  3akon Mengmens - 3akon

MOHOIHOpHIHOrO CKpelmBaHus. 'unoresa yncrorsy ramer.

AHanusupyromree CKpelLIMBaHHe. IMpomerxyTounprit XapakTep Haclle0BaHM,
Pacuennenne IIPU3HAKOB IIpU HETIOMHOM AOMHUHHPOBAHUHY,

HMurudpunuoe CKpeiuuBanue. Tpertuii 3aKon Mennens — sakon HE3aBUCHMOT0
HaClIeNOBaHHA  mpH3HaKOB, Huronoruyeckue OCHOBBI  murubpumzoro
CKpeIUBaHwMsL.

Cuennennoe Haclenosanne npusuako. PaGorsr T. Moprana. Cuennernnoe
HacieoBaHHe TreHoB, HapylieHHe clHemTerus MeXIy reHamu. XpoMocoMHas
TCOPHS HACIIeICTBEHHOCTH.,

Kommnementaprocrs. Onucras, Iomumepmus.
['enetnyeckmii KOHTPOIb pa3BUTHS PacTeHUi, XUBOTHBIX W YeJI0BeKa, a

I'etetnueckue Mexammsme; CHMOHOIeHe3a, MeXaHu3MEl B3aHMOIEHCTBUS «XO3SHH
— TapasuT» W «X03IHH — MHKpo6uomMy. TeHeTmueckue aCIEKTHl KOHTPOJISA W
U3MEHeHHs HaclenCcTBEeHHOI HHGOPMaINH B MOKOTE X KJICTOK M OPraHu3MOB,

HemoncTpanun

Ioptpersr: T. Memnnens, T. Mopras.

Tabmuuer u cxemsr: «lIepBEIif 1 BTOPOIi 3aK0HE] Mennensy, «Tperuit saxon
Mewnnensy, «AHanusupyromee CKpellBanuey», «Hemomaaoe NOMHHHDPOBaHHe),
«CuenneHHoe HacmenoBanue NIPU3HAKOB Y mpo3odmnen, «IeHermka moman,



«Kapuotun denoseka», «Kapuorun AP030(QHITBD), «Kapuorun IITHIIBLY,
«MHoxecTReHHEIH alIeTH3M», «B3anmomelicTere renopy.

Ob6opynosanme: mogens IS IEMOHCTpalud 3aKOHOB enuHo00pasus
rubpunoB  mepsoro [IOKONIEHUSI W  pacIiernieHHs TNPHU3HAKOB, MOZENh JIst
AEMOHCTpalMH 3aKOHA He3aBHCHMOIQ HaclleoBaHHsl TIPH3HAKOB, MOJENb I
AEMOHCTpAllHH CLEIUICHHOTO HAC/IeNOBAHMS TIPH3HAKOB, CBETOBOH MHKpOCKOIL,
MHKporpenapar: «/Ipo3odura.

Ipakrayeckan pabora  «Usyyenue PE€3yNIbTaTOB  MOHOTHOPHIHOTO
CKpeLIUBaHHS Y PO30(UIEDS,

Mpakruyeckasn paGora  «U3ydenne Pe3ynbTaToB  auruGpHAHOrO
CKPCIIMBAHHSA Y XPO30GHUIIE.

Tema 13. 3akoHOMepHOCTH H3MEHYHUBOCTH

Bzaumopneiictene remormma u Cpelbl IpH  (OpMHPOBaHHH teroTumna.
HsmeranBocts mpusHakos. KavecTennsie 1 xommuecTBenmpe TIPU3HAKH. Buppr
H3MEHYHBOCTH: HEHACTEICTBEHHAS H HAC/ICCTBEHHA.

Monngukammonsas  usmerunsocts, Ponbs  cpensr B ¢popmuposanuu
MOIH(UKAIHOHHON H3MeHYHBOCTH. Hopma peaxmiu Tpu3HaKa. BapuanuoHHErii
PAl ¥ BapmauWoHHas Kpusas (B. HoranHcen). Cgoitersa MOIU(GUKAIMOHHOI
HU3MEHYHBOCTH.

Ienotunmyeckas uamenunBocTs, CBoficTBa reHoTHIHYECKOI H3MEHYHBOCTH.
Butbl reHOTHIHYeCKOM H3MEHUHBOCTH: KOMOWHATHBHAs, MyTallHOHHAS.

KombunarusHas wu3Mernunpocts. Me#io3 u monosoit Ipouecc — OCHOBA
KOMOHHATHBHO# H3MeHYUBOCTH. POk KOMOHHATHBHOM H3MEHYHMBOCTH B CO3TaHUH
TCHETIMECKOro pPa3sHOOOPas3Hs B Ipefienax OJHOrO BU]IA.

Myrammonnas msmenanBocTD. Buzgsr  myrarmi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE u VHIYIIHPOBaHHbIe  MyTaluwH. SnmepHsie u
[UTOIIa3MaTHYeCKHe MyTaruu. ComaTHueckue W TI0JI0BEIE MyTalud. [Ipmaums
BOSHUKHOBEHMS MyTanud. MyTareHsl o  ux BIMSHME HAa OPTaHU3MEL
3aKOHOMEPHOCTH MyTanHoHHOro npouecca. 3aKOH TI'OMOIOTHYECKHX psoOB B
HacneCTBEHHOH u3MeHYHBocTH (H.IA. Baguiios). BHesfiepHas n3MeHYHBOCTE u
HacJIeICTBEHHOCTb.

Onuzenemuxa u SNUCCHOMUKG, DONb  SNU2eHeMUYeCcK X paxmopos ¢
HaCJzedoeaHuu U UBMEHYUBOoCHIU qbei-tomunultecxux npwHarcoa’y OP2AHUZMOSB.

Hemoncrpanun

Hoptpetsr: T'. ne ®pus, B. Horauucen, H. U. Bapuios.

Tabmamer u  cxemsr: «Buael  m3meHynBOCTHY, «Moaudukanuonnas
HU3MEHUHBOCTEY, «KombOunarueaag U3MEHUYHBOCTEY, «Metiosy,
«OmnonoTBopenuey, «[eHeTHgeCKMe 3aboneBanus Yenoeka», «Bumsr My Taruiy,



PEeKOMOHHAHTHEIX AHK 11 nonyuenns HCXOTHOTO MaTepuana s CelleKInHY.

Iomyuenne NOJTMILTONIOB. BuyTpusnosas THOPHIN3AIHs.
Bauskoponcreennoe CKpellHBaHKWe, iy HUHODUIHHT. Hepoxncrsennoe
CKpeLIHBaHWe, HIH ayTOpuaunr. I CTEPO3UC U ero HpHYHHEL Hcnonszopanue
TeTeposuca B cenekuun. Ornanémuas rabpumusamms. IIpeononenme becruromms
MEKBHIOBEIX I'HOPHIOB. Joctuwxenng CCICKIIHU PACTEHUH U XKUBOTHEBIX. «3enénas
peeonroyusy.

Coxpanenne u usyuenne TEHCTHYECKUX PECYPCOB KyIBTYpHEIX pacTenumii u
HX  JHMKHX  poamyeif UL CO3MaHHUS  HOBBIX COPTOB ¥  rubpumos
CeNbCKOX03AHCTBEHHEIX KYISTYp.  H3yuenue, coxpamenue y Yupasnenue
cenemuseckumu pecypearu CENOCKOXO3ATCMEEHHbIX U NPOMbICTOgHI: JCUBOMHBIX

moM uucie ¢ mpumenenuey COBPEMEHHbIX  Memo008 HayuHbIx ucciredosanuil,
nepedoswix udeii u nepcnexmugryix MEXHON021l].

HemoHcTpauuu

[optpets:: H. U, Basunos, U. B. Muyypun, T. 1. Kapmeuenko, IT. 1.
Jlykesnenxo, B, J1. Actaypos, H. Boproyr, JI. K. Benses,

Tabmuusr 1 cxemsr: «leHTpEI IPOHCXOKIEHUS 1 MHOTo00pasus KYJIBTYPHEIX
PacTeHHi», «3aKOH rOMOIOrHYecKix PAIOB B HaceICTBEHHO} H3MEHYHBOCTHY,
«Mertonsl ceneximmy, «Otnanénnas THOpUAM3aLnsy», «MyTareresy.

JlaGopatopnas pabora «Usyuenue COPTOB KyJIBTYPHBIX pPacTeHHH U opon
JOMAIIHUX KUBOTHBIXY.

JIaGopaTtoprasn pa6ora «Mzyuenue metomon CECNIeKLIUH PaCTEHHIN.

HpakTnyeckas pabota «IIpusueka pacTeHmiiy.

IKkekypens  «OCHOBHbIe METOIBl M NOCTIDKEHHA CeleKimu pacTeHuii u
JKHUBOTHBIX (ma CeNeKLHOHHY O CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOMCHIBITATENBHBIH  y4acTOK, B Temmumoe XO034HCTBO, B nabopatopuro
arpOyHHMBEpPCHTETA MIIH HAYYHOrO LEHTPA)».

Tema 16. BuoTexnoaorus u CHHTeTHYecKas OHOJIOrHs

O6bekTsr, HCTIONB3yeMEBIe B GHOTeXHonorHH, — KIETOYHBIE W TKaHeBEIe
KYJIBTYDEI, MHKPOOpPTaHU3MEI, ux XapaKTepHCTHKA. Tpanuunonnas
OHOTEeXHOMOTHS: Xneboredenre, mnomyvenue KHCIIOMOJIOYHBIX  IIPOIyKTOB,
BUHOZeMe. MuxpoGHonorudeckuii cumres. ObBexTs  MuKpoGHOTOrIIECKIX
TexHonorui. ITpoussomcrro GenKka, aMHHOKHCIIOT K BUTaMHHOB.

Cosnanme TexHomoruii u HHCTPYMCHTOB IieIeHAIPABIeHHOr0 H3MEHEHHs i
KOHCTPYHpOBaHHUS IeHOMOB ¢ Iefbio MOTYYIeHHS OPTaHU3MOB H HX KOMIIOHEHTOBR,
CONCPXKAIIMX HE BCTPEYAIOLTHeECS B TPHPOJe OHOCHHTETHYECKHE Iy TH.



OGopynoBanue: JKUBble M TepOapHble IK3EMIUIIPEl KOMHATHBIX pacTeHHH,
prcyHKH (hoTorpadui) XHUBOTHBIX ¢ PA3TIHYHEIMA BUIAMH H3MEHIHBOCTH.

JlaGopaTopHuast paGora «Mcenenosanue 3aKOHOMEPHOCTEH
MonuduranuonHol n3MeHunBocTH. IlocTpoeHue BapHALMOHHOrO psfa H
BapHALOHHON KPHBOiD».

IIpakTaueckast paGora «MyTauu y gpo3o¢unasl  (Ha TOTOBBIX
MHKpOTIpenaparax)».

Tema 14. I'eHeTHKA Ye/10BEKA

KapuoTun uenoBexka. MexIyHapoJHas MPOTpaMMa HCCIE0BaHMA [EHOMA
yeoBeka. MeToAbpl  HM3y4eHHMs ~TCHeTHKM  “e€JIOBEKa: reHeaJloTHYeCKHi,
OJIM3HEIIOBBIH, IIMUTOreHETHYECKUA, nonynaunonﬂo-cramcmqecmﬁ,
MOJIEKYIAPHO-TEeHETHUECKHUIL. CoBpeMeHHOE OmpeaecHue reHOTHIIA:
HOJHOreHOMHOE CeKBEeHHpOBaHue, reHOTHIIHMPOBaHHe, B TOM YHC/IE C MOMOUIBIO
[1L[P-anamm3a. HaciencTBeHHbie 3a00/1eBaHUs TETOBEKA. ['enHble B XPOMOCOMHEIE
GonesHW deloBeka. DONE3HH C HAcJIe[CTBEHHOW MPeApacIoioKeHHOCTRIO.
3HaueHHe MeIMITHHCKON FeHETHKH B IIPeJOTBPAIleHHH U JEeUCHHN MeHeTHICCKIX
3aGoeBanmil YenoBeKa. MeIuKo-reHeTHIeckoe KOHCYIbTHpoBanue. CTBOIOBBIC
erki. [IOHSITHE «IeHETHYECKOTO TPy3a». JTHYECKHe ACTIeKThl HCCIIeJOBAHUH B
06J1acTH peJaKTHPOBAaHUs F€HOMA H CTBOJIOBBIX KIICTOK.

Ienernyeckne (aKTOpbl TOBBIIIEHHON UYYyBCTBUTEIBHOCTH HeNOBEKA K
(GuU3UIeCKOMY W XHMHUYECKOMY 3arpA3sHCHHIO okpyKatote#t cpenpl. ['eneTndeckas
TIpeIPacIoNoKEeHHOCTD TeI0BeKa K TaTOOTHSIM.

JeMoOHCTpauuu

Tabiumel 1 cxemsl: «KapuoTun yenopeka», «MeTompl H3ydeHHs TCHETHKH
yeoBeKay, «[ eHeTHuecKye 3a00neBaHUs Ye0BEKaA).

IpakTudeckas pa6ora «CocTaBlIeHue U aHaH3 POIOCTIOBHO.

Tema 15. Cesteknus 0praHuzMoB

JlomMecTuKalusg M CEJICKIUsL. 3apokieHHE CENEKIHH H JAOMECTHKAIUU.
Vueuue H. WM. BaswioBa o LleHTpax MTPOUCXOKICHUA H MHoOroobpasus
KyNbTypHBIX pacTeHuil. Ponb cemexiyu B CO3JaHHH COPTOB pacTeHH#l M IMOPOJ
KHBOTHBIX. CoOpT, Topoia, INTAaMM. 3aKoH TOMOJTIOTHYECKHX pANIOB B
HaclencTBeHHoN m3MemumBoctH H. I BaBwiosa, ero 3HavyeHHe A
CeNeKIMOHHON paboThl.

Metonbl celeKIMOHHOH paboThl. MCKyCCTBEHHBIH 0oTOOp: MAacCOBBId H
MHIMBUAYyQIBHBIH.  OTambl KOMOMHAIMOHHOM  cejiekuuy.  VlcrbitaHue
IPOU3BOJHUTENEH IO MOTOMCTBY. OT0Op HO TIECHOTUILy C IOMOIIBIO OLEHKH
theHOTHTIA IOTOMCTBA H OTOOp 110 FEHOTHITY C MOMOIIBIO aHAIIH3a JTHK.

HMCKyCCTBCHHBIH ~ MyTareHes  Kak — MeToll CeNeKIIMOHHO!  PabOTHL.
PagnanHOHHEIN M XAMIYECKUH MyTareHe3 Kak HCTOYHHK MyTalni ¥ KyJIbTYpPHBIX



Knerounas uH:xeHepHs. MeToIbl KyNbTyphl KIeTOK M TKaHeH pacTeHHH H
KUBOTHBIX. Kpuobamku. Comaruueckas TrHOpUIM3alAS M COMATHYECKHH
smOpuorenes. Mcmonb3oBaHde TalUIONIOB B CeNeKUHH pacTeHui. Ilomyuenue
MOHOKIOHANbHBIX aHmumen. Hcnons308anue MOHOKIOHATbHbIX U NONUKNOHANIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOe OILIOJOTBOPEHHME. PeKOHCTPYKIHSI
SHIEKNIETOK W KJIOHMPOBaHWe KUBOTHBIX. MeToX TpaHCIUIAHTAIlUK SOep KIETOK.
Texnonozuu  0300po8NeHuUs, KVIbMUBUPOBAHUS U MUKPOKIOHATbHO20
PAZMHONCEHUA CEbCKOXO3AUCMBEHHBIX KYAOMYD.

XpoMocoMHas W TeHHas HHXeHepHsa. VICKyCCTBEHHBIH CHHTe3 reHa U
xoHcTpyupoBanue pexombuHanTHEIX JJHK. Cosdanue mpanceennsix opeanuzmos.
JlocTwkeHMS ¥ TEpCNEKTHBEl  XPOMOCOMHOM M T[eHHOM — HHXKEHEpHH.
DKOITOTHUECKHE H 3THUECKHE ITPOoOIeMBbl TeHHOH HHKEHEPUH.

Memuuackre 6uotexHonoruy. [loctrenomHas mudpopas Meauuuna. [TIIP-
nuarHocTHKa. MeTaOboJOMHBIM aHamu3, TeHOIEHTPHYeCKUH aHalnu3 MpoTeoMa
yelOBeKA U OLIEHKM COCTOSHHS €ro 370poBbs. Flcrnomb3oBaHue CTBONOBBIX
gnetoxk. TapreTHad Tepamusi paka. 3D-OuommieHepus [Uis pa3pabOTKH
(DyHIAMEHTANBHBIX OCHOB MEIHMIMHCKUX TEXHOJOTHH, CO3/[aHMA KOMIUICKCHBIX
TKaHell COYeTAHHEM TEXHOJIOTHH TpEXMepHOro GHOTpPHHTHHTA M cKaddonmmHra
ISl peleHrs 33184 MepCOHATN3HPOBAHHON MeTUIIHHBL.

Co3sjlaHye BeKTOPHBIX BAKIMH C LENbi0 obecredenus KOMOMHHPOBAHHOH
3amuTbl oT Bo3Oymuteneii OPBH, ycTaHOBIEHHE MOJIEKYISIPHBIX MEXaHU3MOB
dyuximonnposanns PHK-copepxalix BHPYCOB, BBI3BIBAIOLINX 0cobo omacHbIe
3a60J1eBaHK S YETI0BEKA 1 KHUBOTHBIX.

JleMOHCTpaLHH

Tabaunsl u cxemsl: «Fcnonb3oBaHue MUKPOOPraHU3MOB B MPOMEIIIIEHHOM
npou3BoacTBe», «KieTounas nmkeHeprsD), «I eHHas HHKEHEPUS.

JlaGopaTopHas paboTa «/3yuerye 00beKTOB GHOTEXHONOIHID).

MpaxTHueckas padora «[lomyuerre MOTOYHOKHUCIIBIX MPOYKTOBY.

Dxckypens «BHOTeXHONOrMs — BaKHeHIIas TPOM3BOAMTENBHAT CHIIA
COBPEMEHHOCTH (Ha OHOTEXHOIOTHYeCKOe TIPOM3BOZACTBO)».



INTAHUPYEMBIE PE3YJbTATBI OCBOEHHUS TIPOT PAMMGBI IO
BHOJIOTHH HA YPOBHE CPEJJTHET'O OBIIEI'O OBPA3OBAHHSA

JUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeGOBaHUS K pe3yIbTaTaM OCBOEHHS
00yYaroIMMKCA TIPOTrpaMM  CpeJHero ofliero o6pa3oBaHHA: JIUYHOCTHEIE,
MeTalpeAMETHBIE U IIPeIMETHBIE.

B cTpyKType JTMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS TIPOTPAMMEI [0 OHONOTHM
BBIJICNIEHbI CIEMYIONIHE COCTABIIONINE: OCO3HAHNE O0YHaIOIUMHUCA POCCHUCKOMN
TPaKJaHCKOH HIEHTHYHOCTH — FOTOBHOCTH K CAaMOPa3BHTHIO, CAMOCTOATEILHOCTH
U CaMOOINpENENICHHIO, Hatuyue momueayuy K OOy4eHHI0O OHOJIOTHH,
yenenanpaenenHoe paszeumue BHYTPEHHHX YOeKIEHHH IMYHOCTH HA OCHOBE
KIFOYEBBIX LEHHOCTEH M HMCTOPUYECKHX TPATULUil Pa3sBUTHSI OHOIOTHYECKOTO
3HAHHS, 20MOBHOCMb U CNOCOBHOC ODYUAIOIIHXCS PYKOBOJICTBOBATLCS B CBOSH
JA€ATEJBHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, IIPUCYLIUMH CHCTEME
OHONOru4eckoro  OOpa3OBaHUS, HAIUYUE  HMPABOCO3HAHUS  DKOIOTHUECKON
KYJIBTYPBI, cnocobHocmu cmagump LIENU U CTPOUTH KU3HEHHBIE TLTaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMEI 0 GHOJOTHU JOCTUTAIOTCS
B €IMHCTBe Y4eOHOH M BOCIHTATENbHOH [EATEIBHOCTH B COOTBETCTBHH C
TPaIULIHOHHEIMH POCCHICKAMY COLMOKYJIBTYPHBIMH, HCTOPHUECKAMHE U TyXOBHO-
HPaBCTBEHHBIMM LIEHHOCTAMH, IIPHHATEIMU B 0OIIeCTBe MpaBUIaMH U HOPMaMH
TIOBEIeHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHWS, CAMOBOCIMTAHHSA U
CaMOpa3BUTHs, Pa3BUTHs BHYTPEHHEH TMO3MIMM JIMYHOCTH, MATPUOTH3MA U
yBaXK€HHS K 3aKOHY U IPABOIIOPSNKY, HeIOBEKY TPyJa M CTaplieMy IOKOJIEHHIO,
B3aHMHOIO YBaK€HHS, OEpeKHOr0 OTHOIICHHWS K KyJBTYPHOMY HACICIHIO H
TpaIUIHAM MHOTOHAMOHATbHOTO Haponma Poccumiickoit ®enmepanmnn, mpupome u
OKpY’Karollel cpere.

JIMgHOCTHBIE pe3yNbTaThl OCBOGHWS yueOHoro mpeaMera «buomorusa»
IOJIKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTH OOYHAIOIIUXCS PYKOBOJCTBOBATECA
copMHUPOBaHHOW BHYTPEHHEH TMO3HIMEH JTHYHOCTH, CHCTEMOH IE€HHOCTHBIX
OpDHCHTALHH, TO3UTHUBHBIX BHYTPEHHHX  yOeKIeHHH, COOTBETCTBYIOLIMX
TPaIUIIHOHHEIM IIeHHOCTSM POCCHHCKOro oOlIecTBa, pacIIMpeHHe >XKH3HEHHOIO
OIIBITa M OIIBITa AESATeJIBHOCTH B IIpoIecce pealu3allid OCHOBHBIX HallpaBJICHHHU
BOCIIUTATENBHON AEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpazaaHCKOro BOCIHTAHHSA:

cOpMUPOBAHHOCTD TPAKAAHCKON ITO3UIUH 00yHaIOIIErocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHHCKOTO 00IIecTBa;

OCO3HaHWe CBOMX KOHCTUTYLMOHHBIX IIpaB M 00g3aHHOCTEH, yBaXKeHHE
3aKOHa 1 NpaBOIIOPAAKA;



TOTOBHOCTb K COBMECTHOH TBOpYECKOH IeSTelLHOCTH 1P CO3MIaHUH
YUEOHBIX MPOEKTOB, pelIeHU: YUeOHBIX M TO3HABATENBHEIX 3a/1ad4, BHITTOJIHEHHH
OHONMOTHIECKHX SKCIIEPHMEHTOB;

CIIOCOOHOCTh  OTpexelsTh COOCTBEHHYIO MO3WIMIO II0 OTHOUIGHHIO K
SBIICHUAM COBPEMEHHOMH JKI3HH H OOBICHATE eé;

YMEHHE YHYHTEIBATE B CBOHMX JEHCTBHAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aHUMOJICHCTBHSL JFOJIEH C Pa3HbIMH yOeKTeHHAMH, KYIbTYPHBIMH LEHHOCTSIMH W
COILIHATIBHBIM ITOJI0KEHHEM;

TOTOBHOCTE K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BhINIOIHEHHS
Y4eOHBIX, IIO3HABAaTeNBHEIX H  HCCIEN0BATENbCKIX 3aa4, YBaXKUTEJIBHOTO
OTHOLICHHA X MHEHHIO OIIOHEHTOB TNpPH OOCYXIEHHH CIIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOro COEPIKAHNS,

TOTOBHOCTB K TYMaHUTAPHOM M BOJOHTEPCKOM NeSATeIBHOCTH;

2) IATPHOTHYECKOTO BOCIIHTAHHUS:

chopMHPOBAHHOCTH poccuiickoii IPayKIaHCKOM HIEHTUYHOCTH,
TIaTpUOTH3Ma, YBaXEHHI K CBOEMY HapOLy, 4YyBCTBA OTBETCTBEHHOCTH Tepes
PonuHo#, ropnoctu 3a cBoii kpaif, cBoo PonuHy, cBOH A3BIK M KyJbTYypY,
MPOIIIIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapona Poccny;

LCHHOCTHOC OTHOLICHHE K NPHPOIHOMY HACJIEIMIO ¥ NAMSTHUKAM TIPHPOJIEI,
RocTImKeHHAM Pocenu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOMIOTHSX, TPy,

CIIOCOOHOCTE OLEHMBATh BKIAJ DPOCCHHCKHMX YYSHBIX B CTAHOBIGHHE N
pa3BUTHe OHONOTHH, IOHHMAHHS 3HAYEHHS OHONOTMM B TIO3HAHHH 3aKOHOB
IPUPOIEL, B XKH3HH YEJI0BEKA H COBPEMEHHOI0 06IIECTRA;

uIeHHas yOeKIAEHHOCTh, TOTOBHOCTh K CIyXeHHIo M 3ammre OTedecTsa,
OTBETCTBEHHOCTE 3a €T0 CyAb0y;

3) nyxoBHO-HPABCTBEHHOr0 BOCIHTAHHS:

OCO3HaHME Iy XOBHbBIX LIEHHOCTEH POCCHICKOT0 Hapo/a;

C(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO OBEICHHS

CTIOCOOHOCT OLIEHMBAaTh CUTYalHI0 M NPUHEMATE OCO3HAHHBIE PEILEHI,
OpPHEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHHE JIMYHOI'0 BKIIa/la B TOCTPOEHUE YCTOHUHBOTO Oy Iy1IIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENISM, CO3IaHHIO CeMbH Ha OCHOBE
OCO3BHAHHOTO MPHHATHSA LEHHOCTEH CeMEHHOW J>KU3HM B COOTBETCTBHU C
TpaguIIUAMHA HAPOI0OB POCCHI/I;

4) 3cTeTHY€CKOro BOCIHTAHHA:

OCTETHYECKOE OTHOLIEHHE K MHpY, BKIKOYasd ICTETHKYy ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy/la, 00IeCTBEHHBIX OTHOLICHHIA;

IIOHUMAaHHE 3MOIIHOHATBHOIO BO3NEHCTBHS JKUBOM ITPUPOIEI U €€ IEHHOCTH;



TOTOBHOCTb K CaMOBBIDAKEHHIO B PasHBIX BHIAX HCKYCCTBA, CTpeMJICHHE
NPOSIBIIATE Ka4eCTBA TBOPYECKOI IMYHOCTH;

5) dmsuueckoro BocmHTaHus, (bopmupoBaHus KyJIbTYpPHI 310pOBbA H
9MOUHOHAJIBHOrO 0J1arONOMyYHs:

[IOHMMaHWe W pealnu3aldsd 310pOBOTO H (e30macHoro obpasa IKU3HH
(3mopoBoe  mMHTaHWe, COOMIOIEHHE TUrHEHHYECKHX NpaBUI U HOPM,
COanaHCHPOBAHHBIA pEXUM 3aHATHH H OTIbIXA, peryispHas (H3nYecKas
aKTHBHOCTB), O€peXKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLUCHHS K
COBCTBEHHOMY (DH3HUECKOMY H ICHXHYECKOMY 3JJ0POBBIO;

IIOHMMaHHE UEHHOCTH TMpaBHIl HHAWBHIYATBHOIO M  KOJJIEKTHBHOIO
6e3011acHOr0 MOBELEHHs B CUTYALUAX, YIPOKALOIIMX 3MIOPOBEIO U KU3HH JIIOEH;

OCO3HAHWE IOC/ICACTBHH U HENpPUSTHS BPEIHBIX NPUBBMEK (YIOTpeGIeHHs
ANKOTOJIsl, HAPKOTHKOB, KypeHHS);

6) TpygoBoro BocnuTanusM;

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MaCTePCTBa, TPy AO0GHe;

TOTOBHOCTh K AKTHBHOH JEATENEHOCTH TEXHOJIOTMYECKOH M COIHANBHOL
HAIIPaBICHHOCTH, CIOCOOHOCTh MHHIMHPOBATH, IIAHAPOBATH U CAMOCTOATENIBHO
BBIITOJIHATD TAKYIO IESTENLHOCTE;

MHTEPEC K PasIMYHBIM cepaM MpodecCHOHAIBHON NESTENBHOCTH, YMeHHe
COBEpIIaTh OCO3HAHHBIE BbIOOp Oyaymel mnpodeccuu M peanTH30BBIBATE
cOOCTBEHHbIE KH3HEHHEIE TTaHbI;

TOTOBHOCTE M CHOCOOHOCTH K 00pasoBaHHIO M CaMOOGPA3OBAaHMIO Ha
NPOTSDKEHUH BCell )KHU3HH;

7) 3K0JIOTHYeCKOT0 BOCIIHTAHHS:

OKOJIOTHYECKH 1[eIeCO00Pa3HOe OTHOIIEHHE K MNPHPOIE KaK HCTOYHHKY
’KH3HH Ha 3eMJIe, OCHOBE €€ CYIeCTBOBAHHUS,

[IOBBIIICHHE YPOBHA 3KOJOTMYECKOH KYIBTYpBl: HpPHOOpETEeHHe OIbITa
NJaHUPOBAHHA IIOCTYNKOB M ONEHKM HMX BO3MOXHBIX MOCHENCTBHH I
OKpYyXKarolei cpesr;

OCO3HAHHE INI00ANBHOrO XapaKTepa SKONOTHYECKHX MpobieM u myTeil ux
pelLlIeHHs;

crocoOHOCTh HUCIIOJIB30BaTh an06peTaeMme IIpy  H3YYCHUH O6HoJIOTHH
3HAHUI U YMEHHSA IIpH peLIeHUH HpO6J’I€M, CBA3AHHBIX C paluOHaJIbHBIM
NpHpOsIOTIONb30BaHKeM  (COOMIONEHHE  TIPaBHNI  IIOBEEHHs B  [PHPOIE,
HAalPaBICHHBIX HA COXPaHEHHC DPABHOBECHS B JKOCHCTEMaX, OXPaHy BHIOB,
3KOCHCTEM, Onochepsr);

AKTHBHOE  HENpHATHe JEeHCTBHH, NPUHOCAIIMX Bpel  OKpYXKarolle
NPUPOJIHOW cpelie, yMEHHe MPOTHO3UPOBATE HEGArOIPHUATHBIE SKOIOTHYECKHE
HOCTENCTBHUS MPEATPAUHUMAEMbIX TeHCTBIN U NpeoTRPaImaTh UX;



HATUYHE Pa3BUTOTO 3KOJOTHYECKOTO MBIIITIEHHS, JKOIOTHYECKOH KYIbTYpEI,
OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKOH HallpaBJICHHOCTH, YMEHHUA
PYKOBOJICTBOBAThCS UMM B TI03HABATENIbHOH, KOMMYHHKATHBHON M COLMANBHOM
MMPaKTHKE, TOTOBHOCTH K y4acTHIO B HpaKTH‘-IGCKOﬁ JeATeJIbHOCTH 3KOJIOTHUECKOH
HalpaBJICHHOCTH,;

8) neHHOCTH HAY4YHOI'0 MO3HAHHS:

chOpPMUPOBAHHOCTE MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
VPOBHIO Pa3BHTHs HayKH H OOIIECTBEHHOH NPAKTHKH, OCHOBAHHOIO Ha JHAJore
KYJBTYP, CHOCO6CTBYIOLL[€FO OCO3HaHHUIO CBOETO MECTA B MOJTHUKYJIIBTYPHOM MHPE;

COBEPIIEHCTBOBAHHUE SI3BIKOBOM M UYHTATEIBCKOU KyJIbTYpbl KaK CpEACTBa
B3aHMO,HeﬁCTBHH MeXxay JIIOJAbMH H IMO3HaHUA MHUPa,

MOHUMaHWe crelubHUKH OHONOTHH KaK HayKH, OCO3HaHus €€ poiau B
(GOPMHUpPOBaHHM PALMOHATBHOIO HAYYHOTO MBIILICHUS, CO3/@HHM LENOCTHOIrO
TpenCTaBleHHs 00 OKPYKArOIEM MHUPE Kak O eIMHCTBE NPHUPOIbI, 4€/I0BCKa H
00mMmecTBa, B IIO3HAHHM IPUPOAHBIX 3aKOHOMEPHOCTEH M pemIeHMH mpolieM
COXpaHeHHI MIPpUPOAHOTO [paBHOBCCHA,

y6exNEHHOCTh B 3HAYAMOCTH OUONOTHH IS COBPEMEHHOH LMBHIIM3ALHH:
obecredeHrs HOBOIO YPOBHS Pa3BHTHS MEIMLMHBI, CO3[aHHE IEPCHCKTHBHBIX
OHOTEXHONOTHH, CHOCOOHBIX pellaTh pecypcHble NpOOIeMEl  Pa3BUTHA
Yela0BEYCCTBa, ITOMCKA HYTﬁfI BBIXOJa M3 rno0aNbHBIX SKOJIOTHYEeCKUX HpO6J’.[€M u
obecrieueHns  Iepexofa K  YCTOMYMBOMY  pasBUTHIO,  PalHOHAIBHOMY
MCIONIB30BAHMIO ITIPHPOJHBIX DPECYPCcOB M (DOPMHUPOBAHUIO HOBEIX CTaH[apTOB
JKH3HH,

3aMHTEPECOBAaHHOCTE B TMOJIyYeHHH OHMOTOrHyeCcKUX 3HAHUH B LEJIIX
MoBBIIIeHHs 00medl KyJbTYpPE, €CTECTBEHHO-HAay4yHOH TIPAMOTHOCTH, Kak
COCTABHOM 4acTH (yHKIMOHATEHON IPaMOTHOCTH ofyvarommxcs, Gpopmupyemoit
IIpY U3y4eHU: OHOIOTHH;

MMOHUMAaHHE CYIIHOCTH METOIOB MO3HAHHUS, UCIIOJIb3YECMBIX B €CTECTBEHHBIX
HAyKaX, CMOCOOHOCTH HCIOIb30BaTh IOJMyYacMble 3HAHHA U1 aHamusa H
00DBACHEHWS! SBJIEHHIT OKPYI/KAIOMIErO MUPa W MPOMCXOMANMX B HEM M3MEHCHHI,
yMeHHe XelaTh OGOCHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (aKToB M
HUMEILIAXCA JAaHHBIX C LEJIBIO IMOJTYYCHHA JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTENHHO HCIMOJIB30BaTh OHONOTHYECKHE 3HAHUA LA
pelnenus npoGieM B pealbHbIX KUIHEHHBIX CHTYalHSX;

OCO3HAHME IIEHHOCTH HAy4YHOW MASSITEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH
TIPOCKTHYIO H HCCIIEI0BATCIbCKY 0 OeATCIBHOCTD HUHOIUBUAYAJIBEHO U B TPYyIIIE,

FOTOBHOCTH ¥  CIOCOBHOCTH K  HENpephlBHOMY — 00pasoBaEHMIO U
caM000pa3oBaHMIO, K AKTUBHOMY IIOJy4€HHIO HOBBIX 3HaHW{ 1o OWOJOrHH B
COOTBETCTBHHU C KHU3HCHHBIMH HOTpe6HOCTﬂMH.



METANIPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHEIE Pe3y/IbTaThl OCBOEHHs ydeGHoro mpeamera «bromorus»
BKJIOYAIOT: 3HAYUMblE I (DOPMHPOBAHMSA MHPOBO33pEHHs 00ydarommxcs
MeKTUCIUIUTHHAPHEE (MeKIIpeIMeTHbIe) oOleHayYHble MOHATHS, OTPAXAKOIIHE
IENOCTHOCTh HAYYHOM KapTHHBl MHpa M CHeIH(GUKY MeTOLOB IO3HAHMS,
HCIONB3yeMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPrus, ABJIECHHE, MpOLece,
crcTeMa, HaydHbIM (akT, IPUHINUI, THIOTE3a, 32aKOHOMEPHOCTH, 3aKOH, TCOpHS,
HCCeNOBaHMe,  HAOMIONEHHE,  W3MepeHHe, OJKCIEPUMEHT M JpyTIHue);
VHHBEpCanbHble yueOHBle [eHCTBHs (IO3HABATENbHBIE, KOMMYHHUKATHBHBIC,

PETyIATHBHEIE), obecrevynBarolye (bopmupoBanue (YHKLUHOHAIBHOH
[PaMOTHOCTH M COLMATBHOA KOMIETEHUHH OOY9arolIiXCs; CIIOCOOHOCTH
obyuaromuxcs HCTIONB30BaTh OCBOEHHBIE MEKIUCLUIUIMHADHBIE,

MHpPOBO33pEHYECKHe 3HAHHI H  YHHMBEpPCAIBHBIC yuebHBle IEACTBUS B
HOSHaBaTeJIbHOi"I H COLIHaJIBHOI‘;I IIpaKTUKe.

B pesyinprate wW3ydeHus OMOJIOTMM Ha ypOBHE CPEAHEro o0bImero
ofpasoBanuss y oOydaromerocs OymyT chopMUpoBaHEl  [103HABaTe/IbHBIE
yHHBEpCaJIbHbIE y4eOHbIE JICHCTBHS, KOMMYHUKATHBHBIC yHUBEPCAILHBIC yueOHbIE
nefcTBUA, peryNAaTHBHBEIE YHHBEPCAIBHBIC yueOHBle HNEHCTBHUS, COBMECTHas
JEATEeIbHOCTb.

MeTaHpenMeTHme pe3}’HBTaTBI OCBOEHUs IIpOorpaMMbI CpEAHETO 06111,€FO
o0pa3oBaHUs JOILKHEI OTPaKaTh:

OrnageHue YHHBepCaJbHbIMH yueOHBIMH no3HaBaTeJJbLHBIMH
JefCcTBUSAMM:

1) 6a3oBbIe JJOrHYecKHe AefHCTBHA:

caMocTosATelbHO  (opMynHpoBaTh M aKTyaJlH3UpOBaTh mpobiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

HCIIOJIF30BaTh IIpH OCBOCHHUH 3HAHHH IIpI/IéMbI JIOTHYECKOTO MBIIIJICHUA
(aHanmm3a, CHHTE3a, CPaBHEHHS, KIacCH(pHUKALAH, 0000IIEHHS), PACKPBIBATL CMbICIL
GHOJIOrMYECKAX TIOHATHH (BLIZSNIATh HX XapakTepHbIC IPHU3HAKH, YCTAHABIMBATH
CBSI3U C APYTUMH TTOHATHAMH);

OTIpeseNATh LN JeATeNbHOCTH, 3ajaBas NapaMeTpbl M KpHUTEpHd HX
IOCTUXEeHWUA, COOTHOCHTD pPe3ylIbTaThL JIeITeJIBHOCTHU C ITOCTAaBIEHHBIMU LEeJIAME,

HCHONE30BATh GHONOrHYecKHe TOHATHS NS 06bICHeHHs GAKTOB U SBIEHHH
JHBOH IPUPOJIEI;

CTPOUTEH JIOTHYECKHE PacCyKIEHUs (MHIyKTHBHbIE, H€XYKTHBHBIC, IO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOpEYMS B PacCMaTpuBACcMbIX
ABJICHUAX, QOPMYTHPOBATE BHIBOJIBL U 3aKIIIOUEHIS;

OPUMEHSTE CXEMHO-MOJICTIBHEIE cpenctBa  ANA  TIPe/CTABICHHUA
CYIIECTBEHHEIX CBfi3ed M OTHOIICHHI B M3Yy4acMbIX Ouomornyeckux oObeKTax, a



TaKKe  IpOTHBOPEYHH  pasHOTO  poja,  BHIABIEHHBIX B Pa3IHYHBIX
HH(OPMAIHOHHBIX HCTOYHHKAX;

PaspabaTbiBaTh IIAH pelieHus mpobiems: ¢ Y4€TOM aHaNu3a HMEINMXCs
MATEPHANIBHEIX ¥ HeMaTepPHaIbHBIX PECYPCOB;

BHOCHUTH KOpPPEKTHUBEI B HEATEIBHOCTh, OLIEHUBATDL COOTBETCTBHE pe3yibTaToB
1eJIAM, OLCHUBAT PUCKHU [OCIENCTBHH JeATeNbHOCTH;

KOOpAMHMPOBATE M BBIIONHATS pPaboTy B  yCIOBHAX peansHOTO,
BHPTYaIbHOTO ¥ KOMOMHHPOBAHHOTO B3aHMMOICHCTRHISE;

Pa3sBHUBATH KpE€aTHBHOE MEILIIIEHHE IIPY PEIICHUH >KHU3HEHHBIX Hp06J'I€M.

2) 0azoBbIe HeclleI0BaTeIbCKHe AeHCTBHS:

BIIaJIETE HABBIKAMH y4eOHO-HCCIIeI0BATENBCKOM H IPOEKTHOH NesTeNBHOCTH,
HaBbIKAMH ~ paspeIleHHsA  NPOGJeM, CIOCOGHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIEHOMY MOMCKY METOZIOB pellleHN s MPaKTHIeCKHX 3azay, MPHUMEHEHHUIO
pa3iIn9IHbBIX METOIOB IMMO3HaHU4,

HCIIOIB30BaTh pa3smu4YHBIE BHIBI OEATEJIBHOCTH IIO IMNOJIYYEHHKO HOBOI'O
3HaHHA, €ro WHTICPIpPETAlMH, NPeOOPa3sOBAaHHI0 M NPHMEHEHHI0 B yueGHBIX
CHTYaLHAX, B TOM THCJIE IPH CO3JIAHAN YUeOHBIX U COLMANBHBIX MPOEKTOB;

hopMHUPOBaTh Hay4HBIH THIT MBIIUICHHS, BIANETH HAY4HOU TePMHHOJIOTHEH,
KIIFOYEBEIMH IOHATHSAMHE U METOIAMH;

CTaBHTb ¥ (DOPMYIUPOBATH COGCTBEHHBIE 3a7add B o0pa3oBaTenbHO
AEATENILHOCTH U YKU3HEHHBIX CHTYALHAX;

BBIABISTE IIPUYHHHO-CIIEICTBEHHbBIE CBSA3ZH U am‘yanmnpOBaTb 3a7avy,
BEIIBUTATh FH]’IOTG?:y eé PEUICHHsI, HaAXOLUTHh apryMeHThl I JO0Ka3aTelbCTBAa
CBOHX yTBED)XIIEHHH, 3a/1aBaTh IAPAMETPBI i KPUTEPUH PELLICHHS,

AHAJM3NPOBATE  TIONYYCHHBIE B XOAE DENIEHHS 3afaud  pe3yJIbTaThL,
KPUTHHYECKH OIEHUBATE MX JIOCTOBEPHOCTD, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX;

AaBaTh OLEHKY HOBEIM CHTYALHsIM, OLlEHHBATh IPHOOPETEHHEIH OTIBIT;

OCYIICCTBIIATE LleJIeHaNPaBICHHbIH MONCK IIepeHoca CPENCTB W CIOCOGOB
MEHCTBHS B IPOPECCHOHATBHYIO CPey;

YMETE IICPCHOCHTL 3HAHHA B MO3HABATENBHYIO M MpaKTHUECKyio oblacTu
KHU3HECOCATCIPHOCTH;

YMETb MHTErPUPOBATE 3HAHUS U3 PA3HBIX MPeIMETHEIX 001acTel;

BBIABHI'AaTE HOBEIE HAOCH, TIpeaiaraThb OPHI'HHAJIBHBIC IMOAXOABI U peIICHH,
CTaBUTH POOJICMBI U 33/1aH, OITY CKAIOLIUE A/TbTEPHATHBHBIE PEeHIS.

3) pabota ¢ uadpopmannueii:

OPHEHTHPOBATECS B PA3TMYHBIX HCTOYHHKAX MH(GOPMALHE (TeKcTe YueGHOro
MOCOOHS, ~HAYJYHO-TIONYISPHOK —JHTEpaType, GHOTOTHIECKHX CIOBApAX W
CTIPaBOYHHKAX, KOMIBIOTEPHBIX 0asax NaHHEIX, B KIHTepHeTe), aHANH3MPOBATH



MH(OPMAIHMIO Pa3THYHEIX BHIOB U (opM IIpeACTaBIeHHs], KPUTHUECKH OLIeHHBATh
€€ IOCTOBEPHOCTE H HEIIPOTHBOPEYHBOCTH;

dopMynHpoBaTh 3aNMPOCHl M TIPHMEHSTH Pa3IMYHBIE METO/BI MPU TOHCKE U
otbope GHoOrHUecKoil MHPOPMALUY, HEOOXOTUMOMN /IS BBITONHEHAS y4eOHbIX
3a/1a4;

IpHOOpeTaTh OIBIT HCHONB30BAHAS HH(OOPMAOHHO-KOMMYHHKATHBHEIX
TEXHOJIOTHi1, COBEPIIEHCTBOBATE KYJIBTYPY AKTHBHOTO HCTIONE30BAHMUS PA3THIHEIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSTEJIbHO ~ BBIOMpaTh  ONTHMANBHYIO  (OPMy  NpPEICTaBICHHS
bronormaeckoll nHGopManuy (cXeMbl, rpadUKH, THAPAMMEIL, TAGITHIIE, PUCYHKH
1 JIpyroe);

HCIIONB30BaTk HAYYHBIH A3BIK B KauecTBe CpeAcTBa MpH pabore ¢
Orosorvueckolt  MHGOpMalLMell: IPEMEHSATh XUMHYecKHe, (H3HUECKHE U
MaTeMaTHYECKHE 3HAKH M CHMBOJIBI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYDY,
HCITOJIB30BaTh Hu HpéOﬁp&SOBBIBaTB 3HaKOBO-CHUMBOJINYECKUE cpeacrsa
HarJIIHOCTY,

BIaZIeTb ~ HaBBIKAMH  pAaclO3HaBaHMA M 3alIUTEl  MH(OPMALHH,
MH(QOPMALIMOHHOM Ge30acHOCTH JIMYHOCTH.

Osianenne yHHBepcaIbHBIMH KOMMYHHKATHBHBIMH JAefiCTBHSIMHA:

1) oOmenme:

OCYIIECTBIATE KOMMYHHKAIIHH BO BCEX C(bepax JKHU3HH, aKTHBHO Y4acTBOBAaTh
B AHAJOre MIH JHUCKYCCHM II0 CYIIECTBY OOCy’KmaeMo# TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCEHI, BBICKA3bIBATH CYXIE€HUSI OTHOCHUTEJILHO BEIIIOJIHEHHS npe,unaraeMof/’I
3a[a4Hl, YYHTHIBATh HHTEPECH M COINIACOBAHHOCTD MO3HIMH APYTHX YYACTHHKOB
JHaJIora WIH JUCKYCCHN);

paciiosHaBaTb HeBep6aJ'[I:HBI€ CpeaAcTBa O6U.I€HH}I, IMOHHUMATh 3Ha4YeHHe
COLMAIBHBIX 3HAKOB, MNPEANOCHUIOK BO3HHKHOBEHHS KOH(IHKTHEIX CHTYaLH,
YMETh CMAr4aTh KOHQIUKTHI U BECTH NIEPErOBOPHI;

BIIAJICTh PA3IMIHBIMH CIIOCOOaMU OOINCHUS W B3aUMOICHCTBHs, IIOHMMATh
HaMepeHUs APYTHX JIIOJeH, IPOSBIATE yBaKHTEILHOE OTHOIICHHE K COOCCETHUKY
U B KOppeKTHOH Gopme (opMyIHPOBATE CBOH BO3PAYKEHHUS;

PasBEPHYTO M JIOTHYHO H3JaraTb CBOIO TOYKY 3PEHHS € HCIIOJNb30BaHHEM
SA3BIKOBBIX CPEICTB.

2) coBMecTHasl AesTeIbHOCTh:

IIOHMMATh ¥ MCIIONB30BATh NPEUMYIIECTBA KOMAHIHON M WHIUBHIYAIBHON
paboThI IPH peLIeHHE GHOIOrHeCKOl po0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTE
TIPUMEHEHHS TPYIINOBBIX (OPM B3aMMOIeHCTBHs IIPY pelleHHH yueOHOM 3a1aun;

BEIOMpaTh TEMATHKy M METOIBl COBMECTHBIX HeHCTBHH c yuéToM o0b61mux
HHTEPECOB H BO3MOIKHOCTEH KaXI0ro 4jI€Ha KOJJIEKTHUBA,



[IpUHAMaTh  OEIH  COBMECTHOH  JeATENBHOCTH, OpraHU3O0BHIBATE U
KOOpAMHHMPOBATh JACHCTBUS MO €€ JOCTIDKEHHIO: COCTAaBNATh IUIAH AEHCTBHIL,
pacmpenenaTe ponH ¢ Y4ETOM MHEHMH YYacTHHKOB, OOCYKIATh pe3yIJIbTATHI
COBMECTHOM paboTHl;

OLIEHWBATh Ka4eCTBO CBOETO BKIaJa M KaXKIOrO YYaCTHHUKA KOMAHIBI B
ODIIMI Pe3yIbTaT 10 pa3pabOTaHHEIM KPUTEPHAM;

[IpEAnaraTb HOBBIC IIPOCKTHI, OLEHMBATh HIEH C IIO3UIHAM HOBW3HEL
OPHUTHHATBHOCTH, IPAKTHYECKOH 3HAYMMOCTH;

OCYILECTBIISTE ITO3UTHBHOE CTpAaTErHMYecKoe IOBEIEHHE B Pa3THYHBIX
CHTYalUsX, IPOABIIATE TBOPUECTBO U BOOOpaXkeHHE, OBITh HHUIIMATHBHBIM.

OpnageHHe yHHBepcaJbHbIMH PeryJIiTHBHBIMH qefCTBHAMH:

1) camoopraHH3amus:

HCTIONb30BaTh OHONOTMYECKHe 3HAHHSA IS BBIABICHHS MpOOIeEM M HX
PeIICHHA B XKU3HEHHBIX X YUeOHBIX CHTYAIHSAX;

BBIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHWH LeNieBble M CMBICTIOBEIE
YCTaHOBKM B CBOHMX [ICHCTBHAX M IOCTYIKaX II0 OTHOLIEHHIO K KHBOM MpHpoIe,
CBOEMY 3J0POBBIO U 3[JOPOBBIO OKPYKAIOIIHX;

CaMOCTOATENBHO OCYIIECTBIIATh ITO3HABATENBHYIO NeATebHOCTh, BBIABIATH
npo6iieMbl, CTaBUTh U GOPMYJIHPOBaTh COOCTBEHHBIE 33/1a49i B 00pa3oBaTeIbHOI
NeATEbHOCTH M KU3HEHHBIX CUTYAI[HSX;

CaMOCTOSITETIBHO ~ COCTaBIATh IUIAH pEIIeHHS HpoOleMBl ¢ Y4ETOM
HMEIOILIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH H IIpeIIOYTEHHN;

JlaBaTh OLIEHKY HOBBIM CHTYALHsM;

PacUIMpPATEL PaMKU y4eOHOTo IpeiMeTa Ha OCHOBE JIMYHBIX IIPENOYTEHHI;

JleJlaTh OCO3HAHHEIN BBIOOP, apryMeHTHPOBATE €ro, Opartk OTBETCTBEHHOCTH
3a pellleHHe;

OLIEHHBATh IPHOOPETEHHBIH OIIBIT;

CIOCOOCTBOBATE (DOPMHUPOBAHMIO M MPOSBIEHHIO LIMPOKOH JpyAuLuH B
pasHBIX 00JacTsIX 3HAHUH, [OCTOSHHO MOBHILIATE CBOM 00pa3oBaTElNbHBEIN H
KyJIbTYPHBIH YPOBCHB.

2) caMOKOHTPOJIb:

IaBaTh OLIEHKY HOBBIM CHTYaIlWsM, BHOCHTh KOPPEKTHBBI B JESTENbHOCTb,
OLIEHUBATH COOTBETCTBHE Pe3yIHTATOB LIESIM;

BlIaJeTh HABBIKAMM  IIO3HABATEIBHOM  pedIeKCHH KaK  OCO3HAHWS
COBEpIIAeMBIX JEeHCTBHH M MBICIUTENBHEIX IIPOIIECCOB, HX pPEe3yJIbTaTOB H
OCHOBaHHH, HCMOJNB30BaTh NPUEMEI pe(IeKCUHM IS OLEHKH CHTyauuu, BeiGopa
BEpHOTO pelleHus;

YMETE OICHMBAaTb PHCKH M CBOCBPCMCHHO IIPHHHUMAaTh pPCIICHHA II0 HX
CHH)KEHHIO;



[IpUHMMATe MOTHBBI H apryMeHTHl JADYTHX IIpH aHalIu3e pe3yIbTaToB
JEATETIBHOCTH;

3) npunsTHe cebs u Apyrux:

MPUHUMATE Ce0sl, IOHMMAS CBOM HEIOCTATKH H JOCTOMHCTBA,

IpHHAMATH MOTMBBI M apryMeHTHl IPYTHX INpH aHalu3e pe3ylbTaToB
TlesITeIbHOCTH;

NPHU3HABATE CBOE MPABO U PaBO APYTHX HA OIIAOKH;

Pa3sBUBATh CIIOCOGHOCTH MOHUMATE MUP € MO3MIMH APYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJIbTATBI

llpenMeTHble pesymbTaThl OCBOEHHA COfEpX.aHMS y4eGHOTO npeaMeTa
«bnonorua» ma yrmyGnéHHOM ypoBHE OPHEHTHMPOBAHLEI Ha obecleueHue
NPOMUILHOTO  00ydeHHs  oOywarommxcs  6Guojorud. OHH — BKTIOYAIOT:
crenuguieckue 111 GHOTOTHH HayYHbIE SHAHMSA, YMEHHS U CIIOCOBHI MeHCTRII 110
OCBOCHHIO, HHTEPIIPETAIlMH ¥ NPeoOpa3OBaHUI0 3HAHMH, BUABI HEATENHHOCTH IO
TIOTyEeHUIO HOBBIX 3HAHHH U UX NMPUMEHEHHIO B PA3/IMYHBIX y4eOHBIX, a TakKe B
PeabHBIX JKU3HEHHBIX CHTyauusX. IIpelMeTHBIE Pe3yNLTaThl Mpe/CTABIEHEl 1O
rofiaM U3ydeHus.

ITpenMeTHBIE pesylbTaTH OCBOeHMs yuebHOro mpeamera «Buomorusy B 10
Kacce IOIDKHBI OTPaXKAaTh:

ChOpMUPOBAaHHOCTh 3HAHHI O MecTe M pONH GHONOTHH B CHCTEMe
€CTECTBEHHBIX HAYK, B (POPMHPOBAHHH ECTECTBEHHO-HAYYHON KapTHHBI MHpa, B
[O3HaHWK  3aKOHOB  TIPUPOABI H  DEIIEHWH MpobJieM  palMOHANBHOIO
NPHUPOAONOIE30BAHHA, O BKIAe POCCHHCKHUX M 3apyOeKHBIX y4EHBIX B PA3BUTHE
Ouomoruu;

BlaJieHHe  CHCTEMOH  OWONOrWYecKMX 3HaHWM, KOTOpas BKIIOYAeT:
OCHOBOIIONAratolfe OUONIOTHYECKIe TePMHHBI M IIOHATHS (KM3HB, KIETKA,
OpTraHH3M, MeTalO/u3M, TFOMEOCTa3, CaMOpPery/siLus, CaMOBOCIIPOH3BEICHIE,
HaC/IeZICTBEHHOCTh, M3MEHYUBOCTh, POCT M PA3BHUTHE), OHOJIOTHYECKHE TEOpHH
(xknerounas teopus T. [lIsanna, M. Ilneiinena, P. BupxoBa, xpoMocomHas Teopus
HacnencteeHHOCTH T. Moprana), yvenns (H. WM. BasunoBa — o ueHTpax
MHOroo0pasuss M  TIPOMCXOXJIEHWS  KyJbTYPHBIX  pAacTeHHil),  3aKOHBI
(emuHOOOpa3ys MOTOMKOB IIEPBOTO ITOKOISHHS, paCUIETJIEHNs, YHCTOTHI I'aMeT,
HE3aBUCHMOro HacnenoBanus [, Mengend, ToMONOTHYeCKHX psIOB B
HACJIEACTBEHHON U3MEHYHUBOCTH H. . Bagrwunoga), TIPUHITMIIBI
(KOMIIJIEMEHTAPHOCTH);

BJlalcHUe OCHOBHBIMH METOJaMHM HAyYHOTO ITO3HAHHS], HCIIONB3YEMBIX B
OHOJIOTHYECKUX MCCNENIOBAHHMAX OKUBBIX OOBEKTOB (ONMHMCaHMe, H3MepeHHE,
HaOmIoIeHNe, 3KCIIEPHMEHT);



YMEHHE BBINCIATE CYLIECTBEHHBIC IPU3HAKH: BUPYCOB, KIETOK IPOKAPHOT U
9YKapHOT, OIHOKIETOYHBIX W MHOTOKIETOYHBIX OPraHM3MOB, B TOM YHCIIE
GaxTepuit, rpuGOB, pacTeHuil, SKUBOTHEIX H 4eNIOBEKa, CTPOEHHS OPraHOB H CHCTEM
OPTaHOB pPacTeHHH, >KHBOTHEIX, YelOBEKd, IPOIECCOB JKH3HEIESATENbHOCTH,
[IPOTEKAIOMINX B OpPraHH3MaX pacTeHHH, KHBOTHBIX W YelIOBEKa, OHONOTHYeCKIX
TpoleccoB: 0OMeHa BEmeCTB (MeTaboIu3M), [PEeBpAIIEHUS SHEPTHH, Opoxkenus,
aBTOTPO(GHOTO M reTepoTPOGHOrO THIOB NHTAHHA, HOTOCHHTE3a H XEMOCHHTE3a,
MHTO033, Melo03a, raMeToreHesa, SMOPHOTeHe3a, TOCTIMOPHOHAIBHOIO PasBUTHS,
PasMHOXK€HHS,  HMHIMBHIYaIbHOTO  Da3sBUTUS  OpPraHU3Ma  (OHTOreHe3a),
B3aMMO/IEHICTBHS I'€HOB, TeTepo3lca, HCKYCCTBEHHOTO 0TOOpa;

YMEHHE yCTaHaBIMBaTh B3aMMOCBA3H MEXXY OpraHOHIAMH KIETKH H HX
DYHKUMSMH, CTpOeHHEM KIETOK DPasHBIX TKaHell M MX (YHKUHAMHE, MEKITY
OpraHaMd W CHUCTEMaMH OPraHOB Y pacTEeHHi, >KMBOTHBIX M UYEJIOBEKA H HX
(YHKUMSIMH, MEXTY CHCTEMaMM OPraHOB W HX QYHKIMAMH, MEXIy >TaaMu
OOMeHa BELeCTB, 3TanaMi KJIeTOYHOTO IHK/A U JKH3HEHHBIX [UK/IOB OPTaHI3MOB,
dTanaMH 3SMOPHOHANBHOTO PAa3BUTHSA, TEHOTHIIOM X (EHOTHIIOM, (QEeHOTHIIOM H
(bakTopamu cpesl 00UTAHHMS,;

YMEHHE BBIABIATH OTIMYUTENbHBIE MPU3HAKU KHUBBIX CHCTEM, B TOM THCIIE
pacTeHuH, )KUBOTHEBIX U YeJIOBEKA;

YMEHHE HCIIOJB30BaTh COOTBETCTBYIOLIHE apTyMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIHKY JUIA JI0Ka3aTeldbCTBa POJACTBA OPTaHM3MOB Pa3HbIX
CHCTEMaTHYeCKUX TPYTII;

YMEHHE pelaTh GHOTOTHIeCKHe 3a1a4H, BhISBIATh HPUUMHHO-CIIEICTBEHHBIE
CBSA3U MEXKIY HCCIIEyeMBIMH OHOJIOTMUECKHMH MIPOLIECCAMH U ABJICHUSAMH, 1eaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHUH MOMYYEHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATh abopaToOpHBle U IIpakTHUecKHe pabGoThl, COOMIOIAThH
paBuia mpH pabote ¢ yueGHBIM U 1ab0paTOpHEIM 06OpY/I0BAHUEM;

YMCHHE BBIIBHraTh T[HUIIOTE3bl, IIPOBEPATH WX 3KCIEPUMEHTAILHBIMH
cpencTBamMu, (OpPMyJIMpys IleNb HCCIENOBAHMS, AHAIM3UPOBATE MOMyYEeHHEBIE
Pe3yJIbTAThl U NeNaTh BEIBOIEI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOM paboTe 1Mo OHOIOrHH,
SKOJIOTHM M MEIHMLKHE, IIPOBOAMMOM Ha 0a3e IMKONBHBIX HAYYHBIX OOIIECTB, U
HYGJII/I‘IHO IIPpEACTaBIIATh TIOJTYYE€HHBIC PEIYIBTATHI Ha YYEeHHU4YECKHX
KOH(epeHIUsIX;

yMeHMe OLEHHBAaTh 3THYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAHHH B
obmacth  Omomormm M MemuUMHBL  (KIOHHPOBAHME,  HMCKYCCTBEHHOE
OILUTOJOTBOPEHKE, HAIIPaBIEHHOEe HM3MEHeHHe I'eHOMa W CO3JlaHHe TPAHCTEHHBIX
OpPTraHHU3MOB);



yMeHHe OCYLIECTBISTh OCO3HAHHBIA BbIGOp Oymymeld MpodeccroHaTbHON
NMeSTeNbHOCTH B 00NAcTH GHOJIOTHEH, METUIIMHB], OHOTEXHOJIOIHH, BeTepUHAPHH,
CeJIBCKOTO XO3SfICTRa, THIIEBO MPOMBIILIEHHOCTH, YIIyOJIATh HO3HABATEIbHBIN
HHTepec, HATPABJICHHBIH Ha OCO3HAHHBI BEIOOP COOTBETCTBYIOLIEH Ipotheccu 1
MPOIOKeHHe OHONOrHYecKoro 00pasoBaHHA B OpPraHM3allMsX — CPEIHETo
po)eCCHOHATEHOTO M BBICIIETo 00pa3oBaHus.
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