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MNOACHUTEJIbHASA 3AIIUMCKA

[Iporpamma mo ydeOHOMy mpenmery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpeliHero obmiero odpaszoBaHus pa3zpaboraHa Ha ocHOBe DenepalbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konnenuuu mnpenogaBanusi yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOXKEHUH (efepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiit npenmer «buosorus» yriayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChl) SIBNISIETCSI OJTHUM W3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayyHbele mpeametb». CormacHo mnonoxenusm PIOC COO npodunbHbie
yueOHbIe TpeIMEeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
nuddepennanii  oOydeHUsT Ha YPOBHE CpeaHEero ooOIiero oOpa3oBaHUsl WU
NpPU3BaHbl O0ECMEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o0muM, cperHuM TPo(eCcCHOHATBLHBIM U BEICIIMM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEeOHBIX TMPEAMETOB JODKEH OBITh OPHUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBS3aHHBIX C MpOQOpUEHTAlUe OO0YyYaloIUXCi W CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAHMSI, CBSA3AHHOTO C OMOJIOTHUEH,
MEIUIUHOW, 3KOJIOTHEN, ICUXOJOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[TIporpamma mo yue6HOMy mpenmery "buonorus" maér mpenctaBieHHE O
eI M 3ajladax u3ydeHusi yuyeOHoro mpeamera «buosorus» Ha yriiy0J€HHOM
YpOBHE, onpeiessieT 00s13aTebHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTypUpOBaHHME IO pa3feliaM U TeMaM, paclpeelieHHe M0 Kiaccam,
PEKOMEHJIyeT MOCIEI0BATEIbHOCTh HM3y4YEHHUs yuyeOHOro marepuaia ¢ y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwarmuxcsi. B mnporpamme mno Ouojoruu
peanu3oBaH NPUHIMI TMPEEMCTBEHHOCTU C H3Y4YE€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpas3oBaHus, Omaromapss dYeMy HpOCMaTpUBAETCA
HAIpaBIIEHHOCTh HA  TOCJEAYyIOIlee pa3BUTHE OHOJOTMYECKHX  3HAHHMH,
OpUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTABICHUNA O 370pOBOM 00pas3e KU3HU, Ha
BOCIIUTAaHUE OEpeX)HOro OTHOIICHUS K OKpY’Kawllel mnpupoAHoi cperne. B
nporpaMMe Mo OWOJIOTMH Tak)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeameTa
«buonorus» B peammzamuu TpeboBanuit GI'OC COO k MIAHHPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbIM M MpPEAMETHBIM pe3yJibTaTaM OOydeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-MO3HABATEIBHOW  JIESTENbHOCTH
00ydJaronmmxcsi Mo OCBOCHUIO COJACp)KaHWUS OHOJIOTMYECKOT0 O0pa30BaHUsS Ha
YpOBHE CpeaHero o01iero 0opa3oBaHusl.

VYuebnsiii npenmer «buosorusy Ha ypoBHE CpemHEro oOIero oopa3zoBaHuUs
3aBepiiaeT OuoyiorMuyeckoe o0pa3oBaHME B IIIKOJIE W OPUEHTHUPOBAH Ha



pacuupenue u yriayOlieHue 3HaHWN OOy4aroIMXCsl O JKMBOHM MpHUpOnEe, OCHOBAX
MOJIEKYJISIPHOM ¥ KJIETOYHOW OMOJIOrHH, SMOPHOJIOTMHM U OHOJOTHM Pa3BUTHS,
T'€HETHKH, CEIEeKIINU, ONOTEXHOIOT UM, BOIIOLIMOHHOTO YUCHHUS U SKOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOlIeHHOM YpOBHE
OpUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOJYyYEHUIO
Ouosornueckoro  obOpa3oBaHuMs B  By3aX M OpPraHM3aLUAX  CPEIHETO
npodeccruoHanbHOro oopazoBanus. OCHOBY €ro COAEpX aHMs COCTABIISAET CUCTEMA
OMONOTHYECKUX  3HAHWW, TONYYEHHbIX TMpPU HM3YyYEHUH OOydYaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3/ejOB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kiaccax 3Ty 3HaHHS MOJMydYarOT pa3BUTHE. Tak,
pacmpeHsl U yriayOieHbl OWOJIOTMYECKHWE 3HAaHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHu3Me 4YeIOBEKa, OOLIMX 3aKOHOMEPHOCTAX >KU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BaTh KaK OPHUEHTHUPHI YIS MOCIEIYIOIIEro
BeIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpanus OWOJOTMYECKUX 3HAHWHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJYYCHHBIMH OOYYAIOIIUMUCS NPH H3yYEHHU
$u3uKU, XUMHUH, Teorpapuu U MaTEeMaTHKH.

Crpyktypa mporpamMmbl mo ydeOHoMy mnpeamety "buomorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI W 3BOJIOUMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CormnacHo UM, U3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE ISl )KUBBIX
CHCTEM Pa3HOI'0 YPOBHs OpPTaHU3AIMH, SBOJIIOLMN OPraHUYECKOro Mupa Ha 3emile,
COXpaHEHHUA OHOJIOTMYECKOro pa3HooOpasusi riaHeTsl. Tak, B 10 kmacce
U3y4al0TCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJOTHM, SMOPUOJIIOTHU U
OMOJIOTHH Pa3BUTHUS, TEHETUKU M CEJEKUUHU, OMOTEXHOJOTUU M CHUHTETHUECKON
OMOJIOTUH, AKTyaTU3UPYIOTCS 3HAHUSA OOYyYaroIMXcsl MO OOTaHHKE, 300JI0THH,
aHatromud, (Qusnonorud uenoBeka. B 11 kiacce u3y4aroTcst HBOJIOIHMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHH U y4eHHE 0 brocdepe.

VYueOubiii npeamer «buomorus»  mpu3BaH  00€CTEUYUTh  OCBOEHHE
o0yyaromuMucsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJEH, IPUHIMIIOB U MIPAaBUJI,
JeKaIIUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HAYYHOM KapTHUHBI MUPa, 3HAHHIA O
CTPOCHUH, MHOTO00Opa3Wu M OCOOCHHOCTSAX KIIETKH, OpraHu3Ma, MOIYJISIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aCMIEKTax OMOJOTHYecKuX 3HaHuil. Jls
pa3BUTHS ¥ TOJACpPKaHUS HHTepeca OOyyaromuxcst K OWOJOTHMH Hapsmy co
3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOTO MaTepHaja B COAECPKaHUU MPOTPaMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIEHHUS U Pa3BUTHUS
TOM WM WHOW 00JacTH OWOJNIOTHH, BKIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
yUEHBIX B pPEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



I{enb n3yueHus: yueOHoro npenmera «buonorus» Ha yriryOJ€HHOM YpOBHE —
OBJIaJiIcHUEe  OOy4yaroIUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMM >KMBBIX CHCTEM pa3HOIO paHra W MNpUOOpEeTeHHE yMEHUH
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU MHTEpECa K OMpENeNEHHON o0nacTu
npo(heCcCHOHANBHON JAESITENbHOCTH, CBSI3aHHOM C OMOJOTHMEH, WM K BBIOODPY
y4e0HOT0 3aBeIeHUs U1 IPOJOJIKEHHSI OMOJIOTMYECKOr0 00pa30BaHus.

Jloctmkenne 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yrayOn€HHOM YpOBHE 00€CTIeUnBACTCS PEUICHUEM CIEAYIONINX 3a/1a4:

OCBOEHHE O0YYaIOIMIMMHCS CUCTEMBbl OMOJIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IIpaBUiIax, COCTABIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHHUU, MHOTO00pa3MM M OCOOEHHOCTAX OMOJOTUYECKHX CHUCTeM (KJIeTKa,
OpraHM3M, MOMYJISALKUs, BUJ, OMOTE€0IIeHO03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0yYaroumxcsd ¢ METOAAMM IIO3HAHUS JKUBOM IPUPOIbL:
UCCIIEIOBATEIbCKUMH  METOJaMU  OMOJIOTMYECKUX HayK (MOJIEKYJSIPHOM U
KJIETOYHOW OHOJOTUH, SMOpHUOIOIMM W OHOJOTHMM pa3BUTHUSA, TE€HETUKH U
CEeJNIEKIMHM, OWOTEeXHOJOTUM M CHUHTETUYECKOM OMONOTHM, MaICOHTOJOTHH,
JKOJIOTMH);  METOAAaMH  CaMOCTOSITEJIBHOTO  IPOBEACHHUS  OMOJOTHYECKHX
UCCIIEOBaHUM B JlabopaTtopuu U B npupoae (HaOmroneHue, H3MEpeHHe,
HKCIEPUMEHT, MOJEIIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBATh W HCIOJNB30BaTh OHOJIOTHYECKYI0 HH(POpPMALMIO; MOJB30BaTHCS
OMOJIOTHYECKON TEPMHHOJOTHEH U CHMBOJIMKOW; YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-DKOHOMHYECKMMHM M 3KOJOTMYECKUMHU
npo0JieMaMy 4YE€JIOBEYECTBA; OLIEHMBATH IOCJIEACTBUS CBOEHM JAESITENBHOCTH IO
OTHOIIIEHUIO K OKPYKAIOIIEH MPUPOTHON Cpene, COOCTBEHHOMY 3/I0POBBIO U
3M0OPOBBI0  OKPYKAIOIMIMX JIIOJeH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npoUIaKTUKU MHPEKIMOHHBIX 3a00JIEBAHUN, MpaBuia MOBEACHUS B MPUPOJE U
oOecrnieyeHnss 0€30MaCHOCTH COOCTBEHHOM KU3HEAESITEIbHOCTH B UPE3BbIYAMHBIX
CUTyallMsIX NPHUPOJHOIO M  TEXHOICHHOIO  XapakTepa; XapaKTepu30BaTh
COBpPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTH OHOJIOTHY;

pa3BUTHE Y O0YUYaIOIUXCSI MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIAAIOLIMMUCSA OTKPBITUSAMHU M COBPEMECHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTMH, PELIAEMBIMH €10 MpoOJeMaMHu, METOJI0JIOTHEN
OMOIOTHYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS AKCNEPUMEHTAIbHBIX
UCCJIEIOBaHUM, PeIIeHUs] OMOJIOTMYECKUX 3a/1a4, MOACINPOBAHUSA OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Yy 00YYaIOIUXCSl IEHHOCTHOTO OTHOILIEHUS K >KUBOW MPUPOJE B
LEJIOM U K OTJIETbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTMUECKOM,
IeHEeTUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYpbl TMOBEIEHUS B MPUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuobpereHue  OOy4alOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIBLHOM
IPUPOAOIOIb30BaHUN (COOJIIO/ICHHE TpaBUJl TMOBEICHHUS B MPHUPOJIEC, OXPaHbl
BUJIOB, IKOCUCTEM, OHOochephl), COXpaHEHUH COOCTBEHHOTO 3[I0POBbSI M 370POBBS
OKpyXXarommx Joaed (cobmoneHus Mep NpOPUIAKTUKH — 3a00JIeBaHHM,
oOecrieueHre OE30MACHOCTH KU3ZHEICATENIbHOCTH B YPE3BBIYANHBIX CHUTYyaIHsIX
OPUPOAHOTO M  TEXHOIEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOMN KU3HU;

CO3JJaHUE€  YyCIIOBUWA  JUJII  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIMMUCS
VH/IUBUTYaJIbHOMN oOpasoBarenpHOI TPAEKTOPUH, CIIOCOOCTBYIOIIEH
NocHeAyIomeMy MNpopecCHOHATLHOMY CaMOOIPENETICHHIO, B COOTBETCTBUU C
WHIUBUYAJIbHBIMUA MHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha MU3y4YeHHE OUOJIOTUU Ha YriyOJIeHHOM
YpOBHE cpeaHero oodiiero odpazopanus, coctapisetr 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).

OT60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OWOIOTHH
OCYIIECTBISIETCA C Y4E€TOM cCreuu(UKu ero cojaepaHusi U HaNpaBIICHHOCTH Ha
IPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3alUsAX  CPEIHEro
po(heCcCHOHANBFHOTO U BBICIIET0 00pa30BaHUs.

OO0s13aTeNIbHBIM YCIOBHEM MPU 00yUYE€HUU OMOJIOTHH Ha YriTyOJI€HHOM ypOBHE
ABJIAETCS TPOBEJIECHUE JIA0OPATOPHBIX M MpPaKTHUECKUX padoT. Takxke ydactue
0o0ydJaroumxcsi B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-HUCCIEA0BATEIbCKUX pPadoT,
TEMaThKa KOTOPBIX ONpENENSeTCs y4uTelleM Ha OCHOBE  HMEIOIIUXCS
MaTepHUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHA.



COJEPKXAHUE OBYYEHUA
10 KIIACC

CoaepkaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyiapcTBeHHOM utoropoit arrectanuu (I'MA).

Tema 1. BuoJsiornust Kak HaykKa

CoBpeMeHHas OHMOJIOTHS — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Ovonoruu.  buonormdyeckue  HaAyKM M M3y4yaeMble HUMHU  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
ononoruu.

3HadeHne O6uosoruu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBg3anHbie ¢ Ouosiorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIEHHOCTH, OXPAHE IPUPOIBI.

JdemoHcTpanumn

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
VY. I'apgeu, I'. Mennens, B. U. Bepnanckuu, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykamuy, «Cucrtema
OMOOTHYECKUX HAYKY.

Tema 2. 7)KuBble cuCTeMbI U UX H3yYeHHUE

KuBble cucteMbl Kak mpenMer uzydeHusi Ouosoruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJOCTHOCTb,
CJIOKHOCTb W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIIETOYHBIH,
TKaHEBBIH, OPTraHU3MEHHBIN, IIOITYJIALIMOHHO-BUI0BOM, OKOCUCTEMHBIN
(buoreoneHoTnyeckuit), OumocdepHniii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC TPHU3HAKU >XKUBOTO. JKW3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromnme *uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AlMH.

N3yuenne >kuBBIX cucTeM. MeTojasl Ouosiornyeckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBucCuMon u
He3aBHUCUMOM mnepemMeHHou. [lmanmpoBanume »skcnepumenTta. IlocranoBka w
npoBepka runote3. Hynesas runoresa. [lonsitue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTU TMOIYYESHHBIX
pe3yabraroB. [IpuunMHBI UCKaXKEHUs PE3YyJIbTATOB JKcnepuMeHTta. [loHsATHe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBbIE MPU3HAKU KU3HW», «bHonornuyeckue
cuctembl», «CBOWCTBa KHBOW MaTepum», «YPOBHH OpraHu3alliyd KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHuszMay, «buoreonenos», «buochepay, «Metoas
WU3YUYEHHUsI )KUBOM IIPUPOIBD».

O6opynoBanue:  jmabopatopHoe  oOOpyAOBaHHE  JJIi  IPOBEACHHUS
HaOJII0/ICHUM, ©3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnosb30BaHuE pa3IMYHBIX METOJOB MpHU
V3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAST eAuHUIIA >KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jlepenryka. Kinerounast reopust (T. IlIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJOXKEHUS COBPEMEHHOW KIIETOYHOU
TEOPHH.

Meroabl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTHMH:  MHUKPOCKOIHSA,
xpoMatorpadusi, daeKTpodope3, METoJ MEUYEHBIX aToMOB, AuddepeHInaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTPOHHAass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npusicuznenHoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOID»,
«HMctopust pa3BUTHS METOJOB MUKPOCKOITI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydueHne MeETOAOB KJIETOYHOH Ouonoruu
(xpomatorpadus, saektpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHNE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINs, PEareHTa, y4acTue B CTPYKTYPUPOBAHHUU
KJIETKHU, TEIUIOperysiuuu. MuHepaabHble BEIIECTBA KJIETKH, UX OHMOIOrHuYecKas
posb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKHA. buonormueckue mnonuMmepsl. benku.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OelaKoBOW MOneKyibl. [lepBuunas
CTpyKTypa Oejka, MeNnTUAHAs CBs3b. BTopuyHas, TpeTW4Has, 4YEeTBEPTHUHAsS
cTpykTyphl. Jlenatypamus. CsoiictBa OenkoB. Knaccudukamuss  Oenkos.
buonoruueckue pyHkuuu 6enkoB. [Ipuonsi.



VYrneBonbl. MoHOCaxapu/ibl, TUCAXapPUbl, OIMTOCAXAPHUIbI U MOJTHCAXaPUIBI.
OO6mumii 1IaH CTPOoeHHsT W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMMU YTrII€eBOIOB.

Jlununel. I'uapodunsHo-ruapododusie cBoiicTBa. Kimaccuduxarus aununos.
Tpurnuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKUUN
aunuoB. OO01Ire CBOMCTBAa OMOIOTHYECKUX MeMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneotunapl. [puanun xomruiementapuoctu. lIpaBuno Yapradda. Crpykrypa
JIHK — nBo¥inas cnmpans. MectoHaxoxaenne u ononorndeckue Gpynkiuu JJTHK.
Bunel PHK. ®yukunn PHK B kiieTke.

Crpoenue monekyinbl AT®. Makpospruueckue cBszu B moisiekyiae ATO.
buonornueckue ¢pynkiuun AT®. BocctanoBneHHbIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. Jlpyeue wuyxneozuompugocghamor (HT®). CexenupoBanue JIHK.
Memoouwl cenomuxu, mpancKpunmoMuKuy, RPOMeoMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUE U OMO(DHU3NUYECKUEe UCCIIETOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKkyld. Mooeruposanue
CcmpyKmypbol U QYyHKYull OUOMOREKYl U ux Komniekcos. Komnvromepuwiti Ouzaiin u
opeaHu4ecKkull cCunme3 6UOMONEKYL U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpanuu

[Toptpetsr: JI. Ilonunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Caurep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguveckas TabiauIla XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJeKyibl BOJbI», «BellectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJICKYIT
yrieBooBy, «CTpoeHre MoJieKyn JunuaoBy, «HyKIEeMHOBBIE KHUCIOTBHI»,
«Ctpoenue Mosiekysibl ATO».

O6opynoBaHue: XMMUYECKas MocyAa U 000py0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
pEeaKni.

JlaGopaTopnass  paGora  «MccrmemoBaHWe ~— HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHbIX OPTaHU3MOBY.

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumbel KIETOK: 3yKapuoTHUecKas U Mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTHueckoit kineTku. Kinertounas creHka 6akTepuil 1 apxei.
OcoOEHHOCTH CTPOCHHSI TeTepoTpOoPHOW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenue U (YHKIIMOHUPOBAaHUE AYKapUOTHIECKOU KJICTKH.
[Tnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcnopT BelecTB yepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€énnas auddysus), aKTUBHBIM (MEPBUYHBIMN M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabotra HaTpuid-
KaJIJMeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuTo3. Dk3ouuTto3. Kierounas
creHka. CTpyKTypa U (yHKIIMH KJIETOUYHON CTEHKH PacTeHHIA, TPUOOB.

[Hutomna3zma. [uto3omne. [lutockenet. [ABmxenne nuromiazMbl. OpraHouasl
kietkd. OnHoMeMOpaHHBIE OPraHoubl KIETKU: DJHAOIUIa3MaTHYecKas CeTh
(OIIC), ammapat T'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3ammocBs3b
OJIHOMEMOpaHHBIX OpPraHOMJOB KJIETKU. CTpOeHHE TPaHYJISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ IIIC. CuHte3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHBIX ~ MeMmOpaH. [nmamkuii  (arpaHyJisIpHBIM) — DHAOIUIA3MATHYECKUN
petuxynyM. CekperopHas ¢byHKus anmapata ['onsmxu. Moougurayus b6enkos 6
annapame [onvoixcu. Copmupoexa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacturenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IJIACTHUJBI.
Ilpoucxoocoenue mumoxondputi u nracmud. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApWUN W TuiacTua. llepBudsnble,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAL  (DOTOCHHTE3UPYIOMIMX  DYKapHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue U QyHKUMH HeMeMOpaHHBIX
OpTaHOU/IOB KJICTKH. Pubocompl. Ilpomesicymounvie Qunamenmeoi.
MuxkpodunaMeHTsl. Axmunogvle Mukpoghuramermol. MBbIIIEUHBIE  KIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHre U JBWKEHUE JKTYTMKOB H pECHUYEK. MUKpOTpyOOUKH
uuToruiazmel. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhule benxu.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIuia3ma, SAPBINIKY, UX CTPOCHUE H
bynkun. SaepHbiii 6enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pacHoIOKEHHE
XpOMOCOM B HUHTEppa3HOM sdlpe. Iyxpomamur u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 006010uKu 6 mumosze. Aoephbiil
MpPancnopm.

Krnerounsie BrmtoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKAPUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHcTpanuu



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

Tabmuupbl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTeNbHOM  KieTkw», «CTpoeHue
MUTOXOHAPUN», «Apo», «CTpoeHne NpOKapUOTUUYECKON KIIETKI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMNpEnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIPEeNapaTbl OAKTEPUAIbHBIX KIETOK.

Jlabopatopuass padora «l3yueHue CTpOE€HHSI KIETOK pa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «lI3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHasi paGora «lccnenoBaHue miazMoiM3a M JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWXKEHUS  IUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BeliecTB M NpeBPallleHUE IHEPIUH B KJIEeTKe

AccuMHIIALINS M AUCCUMMIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BEILECTB: aBTOTPO(HBIN W TreTepoTpoHbIA. YdacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oOecrieyeHue KieTku: mnpeBpaiieHue ATO B
oOMmeHHBIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakIuii KIETOYHOTO
Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuuHbBIi CHUHTE3 OPraHUYECKUX BelecTB B KieTke. dorocuHTes.
Anoxcueennvitl U okcueeHHwll Gomocunmes y baxmepui. Ceemocodbuparowjue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo20 yeumpa. Poiab XJI0poriacToB B mpolecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢daszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbix (HakTOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaAUEHUE (POTOCUHTE3A.

XeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUUIUpYIOIIIUEe OaKTepuu, Keae300aKTepuH, CEepOoOaKTEPHUH, BOJIOPOJIHbBIC
OakTepuu. 3HAaYCHUE XEMOCHUHTE3A.

AHaspobnbie opranu3Mmbl. Buabl Oposkenusi. IlpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbl. Drarnbl HHEPTreTUYECKOTro oOMeHa.
[ToaroToBuTenbHBIN dTan. [ THMKOIHM3 — OECKUCIOPOTHOE PACIIETUICHHUE TIFOKO3HI.

buonornueckoe okucineHue, WIK KJIETOYHOE AbIxaHue. Pojib MUTOXOHApHI B
nporeccax 6uonoruueckoro okucienus. Luknuueckue peakunu. OKuCIUTEIHHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaszwvr. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCHHTE3Y, «DHEpreTuueckuii oomen», «buocunres
oenkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTES.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTtopnass paGora «/I3ydueHue  KaTaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

Jlabopatopuasi pabGora «M3yueHue (HEepMEHTATUBHOIO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnas padora «CpaBHeHue TpoueccoB (oTocuHTE3a H
XEMOCUHTE3a.

JlaGopaTopHasi padoTa «CpaBHeHHE ITPOIIECCOB OPOKEHUS U JBIXAHUSI.

Tema 7. HacseacrBennasi uHgopmanus 4 peajn3anus eé B KIeTKe

Peakuuu matpuuHoro cuHTe3a. [I[pUHIMI KOMILJIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO CUHTe3a. Peanusanus HacieACcTBeHHON MHpopMaiuu. [ eHeTnueckuii
KOJ, ero cBoWcTBa. Tpanckpuniusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexkooupyrowue PHK.

Tpancmsus u e€ sransl. Yuactue TpancnoptHeix PHK B Ouocuntese Genka.
VYcnoBusa Omocunteza Oenka. KoaupoBanwe amuHOKUCHOT. Ponbp pubocom B
OonocuHTe3e Oernka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U 3YKAPUOT. Peryisinus akTUBHOCTH T'€HOB Yy MPOKapuOT. l'mmoresa
onepona (®. XKakob, K. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCull 2eH08 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoul 2enog. Perynsuus 0OMEHHBIX
po1eCCOB B KieTke. KiieTouHblii romeocTas.

Bupycel — HekieTouHbie (hOpMBI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHbIll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHsle 3a00neBaHus 4esoBeka, >XMBOTHBIX, pactenuit. CITN, COVID-
19, counanbHbIle 1 MEAULIMHCKHAE TPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpPYKMYpHuIX OUoIoeudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvle pynkyuu 6earkos. Cnocodvt 00cmasKu 1eKkapcms.



JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel 1 cxembl: «bruocuHTes Oenkay, «I'eHeTnyeckuit koa», «Bupyco»,
«baxTepuodarmy.

IIpakTuyeckas padora «Co3nanue MOJAEII BUPyCay.

Tema 8. ’)KusHeHHBIN HUKJI KJICTKH

Knerounbli 1uki, ero mnepuoabl W peryisiuus. Wutepdaza U MUTO3.
Oco0eHHOCTH TPOLECCOB, MpOTEKalomuXx B HHTepdaze. [loAroroBka KIeTKH K
nenenuto.  I[Ipecunrtetnyeckuii  (MOCTMUTOTHUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) TIEPUO bl UHTEP(DA3HI.

Marpuunsiii cuate3 JHK — permukaums. [Ipunnunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkaunn JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HA0Op KIETKH — KapuHOTul. JIuminouwaHelii u
rafmionIHelii  Habopel XpoMocoM. ['omosornuynsle Xxpomocombl. IlosoBbie
XPOMOCOMBI.

Henenne ximetkn — muTo3. CTaguv MHUTO3a M IPOUCXOAAIIAE B HHX

npoueccel. Tunel muro3a. KapuokuHe3 u nuToxknHe3. buosnorndyeckoe 3HaueHue
MUTO3A.

Perymsinusa MUTOTHYECKOrO HUKIA KiIeTku. [Iporpammupyemasi KieTOYHAs
rubesnpb — arnomnros.

Knerounoe sapo, xpomocombl, (yHKIMOHAIbHAsi T€HOMHUKA. Mexanusmol
npoaugepayuu, oug@epenyuposku, cmapenus u eubdeau kiemok. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHUsl KIemKuU.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «KuU3HEHHBIM LUK KIeTKW», «Muros», «CrpoeHue
xpomocom», «Pemnmukanusa JJTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlaGopaTopnass  pabora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenapaTax».

JlabopaTopHas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. Ctpoenne u yHKIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpHObI, OJHOKIJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJOHWAIbHBIE OPTaHU3MBI.



B3anmocBA3p YacTell MHOTIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl M
cuctembl opraioB. Opranu3m Kak eIMHoe 1eioe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHEW: o0Opa3oBarelibHas,
MOKPOBHAsI, TMPOBOJIAIIAS, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
(GYHKIMI 1 pacioIoKEHUs TKaHEH B OpraHax pacTeHUI.

TkaHu KMBOTHBIX M Y€JIOBEKA. TWMBI KUBOTHBIX TKAHEW: SNUTEIIHAJIbHASL,
COEIMHUTEIIbHASI, MblllleyHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (DYHKIUN u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl u
CHCTEMBI OPTAHOB KUBOTHBIX U YeJI0BeKa. OYHKIIMH OPTaHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pactenmil. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyHblli M BHYTpeHHHU ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBukeHne  opraHu3MoB. JIBW)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTeHHI:
TPONU3MBl M HACTHH. JIBH)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Iutanne opranu3moB. IlornomeHue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >KMBOTHBIX. BHYTpHUITOIOCTHOE H
BHYTPUKIIETOUYHOE NuIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHEmbI
MUIIEBAPUTENBHOrO TpakTa. IlumeBapurenbHbie kenesbl. lluineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. J[pixanne pactenuil. Jlpixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxHoe npixanue. J[pIxarenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema d4elioBeka. MexaHu3M BEHTWISIIMM JIETKUX Yy NOTUL U
MIIeKOTUTaromuX. Perymsimus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTEHUIA.
TpaHcriopT BemecTB y KUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucremMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpOBb. Kpyrm KpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u €€ peryisuus.

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. Beinenenue y
*KUBOTHbIX. CoKpatuTenbHble Bakyonu. Opranbl BbiaelieHus. OunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHUE KaK MEXAaHW3MbI PAOOTHI OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boijenenue y



NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CrpoeHune um (yHKIIMOHUPOBAHHE
HepoHa. OOpazoBaHre MOYH Y YEJIOBEKA.

3ammra y OpPraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacrBa NacCUBHON M XUMHUYECKOM 3aIUThl. DUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IIPOHU3BOAHBIC.
3amuTa opranu3ma ot OosesHell. MIMMyHHas cucteMa yenoBeka. KiieTouHblil u
TYMOpPaNbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEIUPUIECCKHI
UMMYHUTET. Teopusl KIOHaNIbHO-celeKTUBHOro ummMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasinrenbHble OTBETHI OPraHU3MOB. PoJb BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaszgpaxxumMocTte u  perymsinus y  OpraHmsMoB. Pazgpaxumocts y
ONHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsiuusa y
pacteHuid. POCTOBBIE BEIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrexTopHas peryjsiuus y >KUBOTHbIX. HepHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENbl TOJOBHOIO MO3ra IO3BOHOYHBIX XUBOTHBIX. Peduexkc u
pednexropHas ayra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3pl SHOOKPUHHOM CHUCTEMBI M HMX TOpPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3bp HEpBHOW W JHAOKPUHHOM cucTeM. [umnotamamo-rurnoduzapHas
cucrema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bogopocin», «bakrepun», «lIpocrenmme», «Opransl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue ctelss»,
«CTpoeHre JNHMCTOBOM IUIACTHHKW», «TKaHM >XKUBOTHBIX», «CKEJET Yel0BEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucreMa», «JlpIxaTenbHas

cucremMa», «HepBras  cucrema», «Koxka», «Mplmeuynas  cucremay,
«BplienuTenbHas cUCTEMa», «OHIOKPUHHAsA cUcTeMay, «CTpOEHHE MBILILIBDY,
«Ummynuter»,  «KumeunonosoctHeie», «CxeMa  OUTaHUS  PAaCTEHHID,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE TUAPHIY,
«CtpoeHue 1iaHapun», «BHyTpeHHee cTpoeHue N0XaeBoro uepss», «HepBHas
cuctema  poio», «HepBHas cuctema nArymkun», «HepBHas  cuctema
npecmblkaromuxcs»,  «HepBHas  cuctema  nruny», «HepBHas — cucrema
MIIEKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



O0opynoBaHue: CBETOBOW MHMKPOCKOI, MHMKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpENnaparbl TKaHEH, PAaKOBUHBI MOJUIOCKOB, KOJUIEKIIAU
HACEKOMBIX, UIJIOKOKHX, YKUBBIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repbdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YEIOBEKa,
000py10BaHuE AJIs JEMOHCTPALMY [TIOYBEHHOTO U BO3AYIIHOIO IUTAHUSI PACTEHUH,
pacIierieHust KpaxMaia 1 OeIKoB MoJ AeUCTBUEM (pepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIESIU TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHue TKaHei pacTeHUIN.

JlaGoparopHasi pabora «l3ydeHue TKaHei KUBOTHBIX).

JlabopaTtopHast padora «l/I3y4eHue OpraHoB IBETKOBOT'O PACTCHUS.

Tema 10. PazmHoKeHHe U pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnoe (BKJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buael  0ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALHNA,
(¢parmeHTalysl, KIOHUPOBAHUE.

[TonoBoe pa3zmHO)keHue. [lonoBeie KIEeTKW, Wiau rametel. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cmMpICi
M€03a M IOJOBOro mpouecca. Melo3 W ero MecTto B KMU3HEHHOM IMKIIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3BuThe. I'ameToreHes y >kMBOTHBIX. [10710BBIE KeEIIE3Bl.
OOpazoBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OmogoTBOpeHne U SMOpPHOHAJIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTUE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOrus — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 21a8HbIX NPOOIEM IMOPUOLOSUL.
Konyenyua mopgoecenos u moodenu mopgozenesa. Craaun >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOieHus.
Lemepmunupoeannoe u Hedepmunuposannoe Opobnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTU JpOOJIEHMST MIEKONMMUTAIOMMX. 3apOJBIIIEBbIE JIMCTKU
(racTpyssinys). 3akjaaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTel pa3BHUBAIOIIETOCS 3apojblia (3MOpHOHANbHAS WHIYKIIHS).
3aknaaka IUTaHa CTPOCHMUS JKMBOTHOIO KakK pPe3ysbTal  HEepPaApXUUECKHUX
B3aMMOJEHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
($aKkTOpOB OKpPY>KAIOIIEH Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbiil nepuoxa. IIpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHoOjornyeckoe 3HadYeHHE NPSIMOrO W HENPSMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pocTa KUBOTHBIX. PaKTOPHI
peryJsiuy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuy mocTAIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKHE MPOLIECCHI.

PasmuHoxenune u passutue pacteHuil. ['amerodutr m crmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3zoBaHue cmop B Mpolecce Meiosa.
['amerorene3 y pacrenuid. OIUTOAOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [/[BoitHOe OMIIOOTBOPEHHE y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJISALAN OHTOIE€HE3a Y PACTEHUU U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmumbr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbsl Oecmosioro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHaAbD», «Pa3MHOKEHHE HBIJICHBD»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
AWIEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pa3Buthe», «Pa3zBurne Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHME Y ILBETKOBBIX PACTEHHI»,
«CTpoeHue CeMsiH OJIHOJIOBHBIX U JIBYJOJbHBIX pacTeHU», «KU3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <«OKW3HEHHBIM 1IUKI MXa», <«OKU3HEHHBIM  IUKII
NarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpEnaparthl SHIEKICTOK U
CIIEpMATO30MI0B, MOJENb «LIMKII pasBUTHS JIATYIIKW.

JlaGopaTopnas padora «/3yueHne CTpOEHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTax».

IIpakTnueckass padora «BbIBICHUME MNPU3HAKOB CXOJCTBA 3aPOJBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CTpoeHHE OpraHoB pPa3MHOXKEHHUS BBICHIMX
pacTEeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoOB

Wctopusi cTaHOBIEHHS UM pa3BUTHUA TE€HETUKU Kak Hayku. PaGoter I
Meunpens, I'. ne ®@pusa, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Padotel H. K. Konbsuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE MMOHATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJieJIbHbI€ TEHbI, AJIbTEPHATUBHBIC TPU3HAKHU, JOMUHAHTHBIM M PELIECCUBHBIN
IpU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOABl  TEHETHKU: THOPUIIOTOTUYECKUM,  IHUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUUECKUIA.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKHY, «CXeMbl CKPEIIMBAHUSI.

JlabopaTopuasi paGora «J/[pozoduna Kak OOBEKT TEHETUYECKHX
HCCJICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menzaenss — 3aKoH
eauHoo0pa3usi THOPUAO0B MepBoro nmokojeHus. [IpaBuio nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacLICIUICHUs MpU3HakoB. LluTosiornueckne OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ MmoTe3a YiuCTOTH TaMeT.

Ananu3upymolee ckpemuBanue. [[poMexXyTOUHbIN XapakTep HACIeAOBaHMUS.
Pacuieruienne npru3HakoB MpU HETTOJIHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTuit 3aKkoH MeHiens — 3aK0H He3aBUCHUMOTO
HacCJICIOBAHUS MPU3HAKOB. [uTonornueckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUA.

CueruieHHOe HacienoBaHue npuzHakoB. PabGotel T. Moprana. CuermieHHoe
HACJICJIOBAHUE TE€HOB, HApYIIECHUE CIHEIUICHUS MEXIy TeHaMH. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpEIEIeHUs 1ojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEPOTaMETHBIM MOJI. | eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIJICHHBIX C MOJIOM.

['enotun kak uenoctHas cucrema. [enoTponus — MHOXKECTBEHHOE IEHCTBUE
reia. MHOXECTBEHHBIM aienu3M. Bj3auMojeiicTBue HealJIeIbHBIX TI'€HOB.
Kommnementaprocts. Onuctas. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHSI PACTEHMH, >KMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUYECKUX TIPOIIECCOB, IOBEICHUS W KOTHUTUBHBIX (YHKIIUH.
['eHeTMyeckue MeXaHU3MBbI CUMOMOreHEe3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— TapasuT» U «XO3IMH — MUKpoOOMOM». ['eHeTWdyeckne acmeKThl KOHTPOJS |
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Meunnens», «AHanmuzupymouiee ckpeniuBanue», «HemoiHoe nOMUHHpPOBaHUEY,
«CrieryieHHOE HacJieIOBaHWE TPU3HAKOB Yy Npo30huibl»y, «['eHeThka Imoay,



«Kapuotun denoBeka», «Kapuotun apozoduib», «Kapuotum OTHIBD,
«MHOKECTBEHHBIN AJUIEIU3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBanue: MoOAeNb i JEMOHCTpPAllMM 3aKOHOB €IMHO00pasus
THOpUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHHWS TPU3HAKOB, MOJEIHh IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA NPU3HAKOB, MOJEIb IS
JEMOHCTpPALMK CLEIUICHHOTO HACJEIOBaHUs NPU3HAKOB, CBETOBOW MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKPEITUBAHUS Y APO30(DUITBD.

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aunmogeiictBue TeHoTMTIa W cpeabl npu  (popmupoBaHuM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBCHHASI.

MopaudukanonHas u3MeH4YMBOCTb. Poib cpensl B popMHUpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYuBOCTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psn u BapuauuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAIMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYMBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUNTMYECKON M3MEHUUBOCTU: KOMOMHATUBHAS, MyTallHUOHHAS.

KoMOnHaTtuBHAsT W3MEHYMBOCTh. MeW03 M TOJOBOM TPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYMBOCTH. POJTh KOMOMHATUBHON M3MEHUYUBOCTH B CO3/IaHUU
TEHETUIECKOTO pa3HOOOpa3us B Mpeeiax OTHOTO BHIA.

MyTanroHHasT W3MEHYMBOCTb. BHAbl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHIYUUMPOBAaHHbIE MyTaluuH. SaepHble U
nuToIa3MaTuyeckue myranuu. CoMaTuyeckue U MnojoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJIOTUYECKUX pPAIOB B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBwiio). BHesnepHass U3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUeHemuyeckux @axmopos &
HAC1e008aHUU U UBMEHYUBOCMU eHOMUNUYECKUX NPUSHAKOB Y OPEAHUIMOS.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmumber w  cxembl: «Buapl wm3mMeHunBOCTHY, «MonudukannonHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHNs YeJIOBEKa», « Bumbl MmyTammiiy.



O6opynoBaHue: >XKHUBble W TepOapHble SK3EMIUISPbl KOMHATHBIX PAcCTEHUH,
pucyHku (dotorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHON W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psga H
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka yes0BeKka

Kapuotnn yenoBexka. MexayHapoaHas mporpaMma HMCCIENOBaHHsS T'e€HOMaA
yejaoBeKa. MeToapl  M3Y4YEHHsT TEHETHKHM  YEJIOBEKA:  I'€HEAIOIMYeCKHM,
OJIM3HEIOBBIH, IUTOTE€HETUYECKUH, MOMYJISIUOHHO-CTATUCTUYECKUH,
MOJEKYISIPHO-TEHETUUECKHA. CoBpemeHHOE ONpEeIEIICHUE reHOTHUIA!
IIOJJTHOTEHOMHO€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YMCIIE C IOMOIIBIO
[TI[P-ananu3a. HacrnencTtBenHbie 3a001eBaHus YelOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
Oone3HH yenoBeKa. boyie3HW C HacleICTBEHHOW MPeapacroiokKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPENOTBPALICHUN U JICUEHUH T€HETUYECKUX
3a00seBaHUi 4YeloBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTUupoBaHue. CTBOJIOBBIC
KJIeTKH. [ToOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIEKThl MCCIEAOBAHHUN B
o0JacT peIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy Karouiel cpenl. ['eHeTnueckas
IIPEAPACIIOJIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanumn

Tabmunpl u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4yeHUS! TE€HETUKU
yesioBekay, «l eHeTnyeckue 3a001€BaHUs YETOBEKay.

IIpakTueckas padora «CocTaBlI€eHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3mMoB

JlomecTukauus W CeleKUuus. 3apOoXJACHHE CEJNEKUMH W JOMECTHKALHUU.
Yuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKAEHUS U MHOT000pa3us
KyJbTYpPHBIX pacTeHuil. Ponp cenekuuy B CO3IaHUM COPTOB PACTEHHU U MOPOJ
#*uBoTHbIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX pAIOB B
HaclaeACTBeHHOM wu3MeHuuBoctu H. WM. BaBumnoBa, ero 3HadeHwe i
CEJIEKIITHOHHOM paboTHI.

Metoabl cenekimoHHONH paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
WH/BUAYaJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  CEJIEKIIHH. HcnbiTanue
IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOUIBIO OLIEHKU
¢eHoTHa NOTOMCTBA 1 OTOOP IO TeHOTHITY ¢ momotkio aHanusza JHK.

HckyccTBeHHBIH ~ MyTareHe3 KaKk  METOJA  CEJIeKIMOHHOM  paboThI.
PannanmoHHbIil 1 XUMHYECKA MyTareHe3 Kak HCTOYHUK MYTAalUi y KyJbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME TEHOMHOTO PENAKTUPOBAHMS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosrydenust iCX0AHOTO MaTepurana s CeJIeKIUU.

[Tonyuenue MOJINTJIONUIOB. Brytpusunosas ruOpuIn3aIus.
bmuskoponcTBeHHOe  ckpemuBaHue, wim  uHOpuAwHT.  HepomctBeHHOE
CKpelnuBanue, win ayropuauar. ['ereposuc u ero mpuuuHbl. Mcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rubpuausanus. [Ipeononenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CENEKIMU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHre U M3y4YeHUE T'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THUOPHIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. M3yuenue, coxpamwenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIObIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyIomux U co30anusi HO8bIX NOPOO, TUHUL U KPOCCOS8, 8
MoM uucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008aAHU,
nepeooswvix uoell U nepcneKmuHbIX MexHoL0UN.

JdeMoHcTpanuu

[Toptpets: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabmuiet n cxembl: «lleHTpBI TPOUCXOXKIEHUS 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHmin», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIEICTBEHHONM M3MEHYUBOCTIY,
«Metogpl cenexkuumn», «OTnanéuHas ruopuauzanus», «MyrareHes».

JlabopaTtopHasi paGora «J3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUH U MOPOJ
JOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHU».

IKekypcusi «OCHOBHBIE METOIBI U JOCTHIKEHMS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CENIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabOpaTOpuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOT U

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHKA. TpaaunuonHas
OMOTEeXHOJIOTHSI:  XJIeOOTeUYeHne, TMOIYyYEeHUE KHCJIOMOJIOYHBIX IPOIYKTOB,
BUHOJEenne. Mukpoouonoruueckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTUYECKHUX
TexHoJioruid. [Ipon3BoacTBO O€nKka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IE€JIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalNX HE BCTPEYAIOIIMECs B MPUPOIe OMOCUHTETHUECKHE MyTH.



Knerounass mnxeHepus. MeToapl KyJlbTyphl KIETOK M TKaHEH PacTeHUM U
KUBOTHbIX. Kpnobanku. Comarnueckas ruOpuausanuss H  COMATHYECKHUM
sMOpuoreHe3. lcnonp30BaHME TalIOWJOB B CEJNEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHbIX anmumein. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLIEKIETOK U KJIOHMPOBAHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMU sJEp KIIETOK.
Texnonocuu 0300p06IeHUs, KYJIbMUSUPOBAHUS U  MUKPOKIOHANIbHO2O
DPA3SMHOICEHUS CENIbCKOXO3AUCTEECHHBIX KYIbIMYP.

XpoMOCOMHass W TeHHasg HWH)KeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCcTpyupoBanue pekoMOonHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCT>KEHHsT M INEpPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXXCHEPHH.
DKOJIOTUYECKHE U ITUUECKHUE ITPOOIIEMbI T€HHOM HHKEHEPUU.

Meauuunckue ouotexnonoruu. [locrrenomuas uudposas menunmua. [LP-
TUArHOCTUKA. MeTaOOJIOMHBIN aHalnW3, TEHOIEGHTPUYECKUN aHajdu3 MpOoTeoMa
4eJI0BeKa JUI OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxkeHepuss g pa3pabOTKU
(yHIaMEHTaJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3/1aHHs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUN TPEXMEPHOro OHOMPHUHTHUHTA M cKaddoiauHTa
JUISL PELIEHUs 3a1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 OOecrneyeHus: KOMOMHMPOBAHHOU
3amuTel OT Bo30yauteneit OPBU, ycraHoBlieHHE MOJEKYJSIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-cogepskammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmunp! u cxemsl: «lcnonp30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEHepUsa», «I eHHass UHXKEHEepUs».

JlabopaTtopHnasi padora «l3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydeHne MOTOYHOKUCIBIX TPOTYKTOBY.

JIKCeKypeuss «buoTexHonorus — BaKHEWINas IPOU3BOAUTENBHAS —CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxneHue m pa3sBuTHE IBOJIOLMOHHBIX NpPEACTABJICHHI B
ounoJioruun

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTh Y. /lapBrHa.

JIBroKylIre cuiibl HBOJIIOLMK BUJIOB 10 Y. J[apBUHY (BbICOKasi MHTEHCUBHOCTb
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyeckor Teopun H3Bomtonun (CTD). HelrpanpHas
Teopust  sBomouud. CoBpeMeHHas dBOJIOUMOHHAs  Ouojorusg. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmupt u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuerw)y,
«Jlecthuna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopMupOBaHUs
IpUCHIOCOONIEHNT y pacTeHuil W kUBOTHbIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. lapsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbsObI
3a cymectBoBanue», «llopoasl romyOei», «MHoOroobpasue KyiabTypHBIX (GopMm
KarmycTb», «[lopoabl moMamHuX )KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ 3BOJIOLHUN,
«OCHOBHBIE MTOJOKEHHSI CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTAapHAsl €aUHULA 3BOMIOUUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisiuuid. M3MeHeHue
reHo)oHAa MOMYJSIIUM KaK d3JEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBIKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas u3MeH4YMBOCTh. [Ipeild TreHOB — chyuyaiiHbIe
HEHANpaBJIeHHbIE M3MEHEHHMs] 4YacTOT aiened B momymsiusax. O¢dekt
OCHOBatessl. Jdgpgexm Oymuvinounozo eopaviuka. CHUdMCEHUE 2eHeMmUYeCKO20
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha 2eros 6
oonvuwux u  Mmanvlx  nonyaayusax.  Mwurpanuu.  M3onsuus  OMyJISIIU:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoIoTHUYecKas (PEnpoyKTUBHAS).

EctectBennbiii oTO0p — Hampasisitomuii  (aktop sBomonuu. DPopMel
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIMKA,  pa3phIBAIOLIUN
(mu3pynTtuBHbii). [lomoBoit oTOOp. BO3HMKHOBEHHE M DBOJIIOIHUS COIMATIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHKPOIBOIOIHH.
Bo3nukHOBeHHEe — mpHUCHOCOOJEHMM y  OpraHu3moB.  ApomMopdo3bl  H
uauoanantauuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: Mop(dosoruyeckue,
dbusnonoruyeckue, - OMOXMMUYECKHE,  TOBeAeHYeckne.  OTHOCHUTEIbHOCTh
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBaHue Kak pe3yJbTatr
MUKpO3BOMIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



cUMIaTpu4yeckoe  (IKOJOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMIN3ALMNS,
ruOpuan3anus). JJIuTeIbHOCTh 3BOIIOLUOHHBIX IPOLECCOB.

Mexann3msl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  sBomtonmMoHHONW OHONOTMHM B pa3pabOTKE HAy4YHBIX METOJOB
coxpaHeHus: 6nopa3zHooOpa3usi. MUKPOIBOJIONHS M KOIBOJIOIHS TTAPA3UTOB M MX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

[Toptpetsr: C. C. YerBepukos, O. Maiip.

Tabmunpl 1 cxembl: «MyTallMOHHass HW3MEHUYMBOCThHY, «[lomymsironnas
CTpyKTypa Buaa», «Cxema nposiBieHUs 3aKkoHa Xapau—BaiiHOepra», «JIBmwkyne
CHJIBI 3BOJIIOLUNY, «IJKOJOrMYEcKass M30JLUs NOIMYJSILUN CeBaHCKOW (hopenny,
«['eorpaduueckas H30JAUS  JUCTBEHHUIBI CHOMPCKOM U JTUCTBEHHHIIBI
naypckoin», «IlomynsimoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEUCTBUSL €CTEeCTBEHHOro otbopa», «®Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHaycTpuanbHblil MesaHn3M», «KuBble nckonaemsle», «llokpoBuTenbcTBEHHAsA
OKpacka KUBOTHBIX ), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue agantauum», «lIpucrnocoOGiIeHHOCT, OpraHu3MoB Hu €€
OTHOCUTENBHOCTBY, «Kpurepun Buma», «Buabl-aBoitHukn», «CTpyKTypa BHIa B
npuposie», «Crocobsl BUI000Opa3oBaHus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BHJOB JaHJIbILIEH», «DKOJOTMYECKOE BHI000pa30BaHUE BUAOB CHHHUIL,
«[Tonmumnouasl pactennii», «KamycTHO-peneuHbIil ruopum.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IITHIT 1
3Bepeil C MpuMepamMu pa3IMYHBIX MPUCIIOCOOJICHUN, dYydela NTHI[ U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHUH OMU3KMX BUAOB, O00pPa30BaABIIUXCS
Pa3IMYHBIMU CIIOCO0aMU.

JlaGopaTopnass padora «BpIsiBiIeHHE H3MEHUYMBOCTH y OCOO€W OJHOTO
BUJIA».

JlabopaTtopnas  paGora  «llpucnocoOneHuss  OpraHu3mMOB U HX
OTHOCHTEJIbHAS 1IEJIECO00PA3ZHOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHE BHIOB IO MOP(POJIOTHIECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yabTaThbl

Meronsl  uM3ydeHHs MakposBoyronuu. I[lameoHTonmornueckue - MeTOnbl
u3ydyeHus oHBoiouuu. llepexogHsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAJbI
OpTaHU3MOB.

buoreorpaduueckue Meronpl u3zydenus sBoitouuu. CpaBHeHue (rIopsl u
(dayHbl MaTepukoB M OCTpOBOB. buoreorpaduueckue obnmactu 3emiun. Bumsi-
DHACMUKHU U PEIIUKTBHI.



OMOPHONIOrMYECKHE U CPaBHUTEIBbHO-MOP(OJIOTHUECKHE METOABl U3YUYEHHUS
BOMIIOLMU. ['eHeTMYeCKne MEXaHW3MBbl JBOJIIOLMM OHTOIEHE3a U IOSBICHUSA
DBOJIFOLMOHHBIX  HOBIIECTB. [ OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHble  opranbl M aTaBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKUE,
OMOXMMUYECKHE W  MaTEeMaTUYECKME  METOAbl  HM3YyYEHHsS  SBOJIOLUU.
I'omosiornynsle TeHbl. COBpPEMEHHBIE METO/Bl MOCTPOEHUS (PUIOT€HETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OOmume 3aKOHOMEPHOCTH (TMpaBwiia) dBOMONMH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTts 3Bomtonuu. AnantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIFOLUY.

JdeMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mrosep, O. I'ekkelsb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOLIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepbl»,  «Crerouedansl»,  «Punnopure»,  «CemeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «llpeli KOHTHUHEHTOBY,
«Penmukte», «HauanbHble cTaguu HMOPUOHAIBLHOIO PA3BUTHUS I103BOHOYHBIX
JKUBOTHBIX», «['OMOJOrMYHBIE M AHAJOTMYHBIE OpraHb, «PyInMeEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeNOBEKa W IMIUMIaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0II1Ee 3aKOHOMEPHOCTH HBOJIIOLIAN.

OOopynoBaHue: KOJUIEKLMH, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIUN HACEKOMBIX.

Tema 4. IlpouncxokaeHue U pa3BUTHe JKU3HU Ha 3emJie

HayuyHbple TUMIOTE3bl NPOUCXOXKACHHUSA >KM3HM Ha 3emie. AOHOreHe3 H
naHcnepMusi. JloHaydHbIe PEJCTaBICHUS O 3apOKIECHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHUS JKU3HU U €€ onpoBepxkeHue onbiramu O.
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxxnenue sKu3HA U aCTPOOHOJIOTHS.

OcCHOBHBIE JTarbl HEOpPraHU4eCKON DBOJIFOLIMY. [Inanerapnas
(reosornyeckasi) 3BONIOLUSA. XHUMHMUYECKas »HBOMIOLMS. AOHOTEHHBIH CHUHTE3
opraHu4eckux BeniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue monuMepoB u3 MoHoMmepoB. KoamepBarnas rumotesa A. U.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[>x. XonaeitHa, reHeTH4ecKasi TUIoTe3a
I'. Ménmnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE ITPOTOKIETKH.

HUctopuss 3emm U MeroAwpl €€ u3ydyeHus. VIckomaemble OpraHU4ecKue
octatku. [l'eoxpoHonorus u e€ Meroabl. OTHoOcHUTeNnbHass W aOCOMIOTHAs
reoXpoHoJorus. I'eoxpoHoiornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavanbHusle 3Tanbl opraHnyeckod spomtouuu. [losBieHne u »BONOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTaboau3Ma. BO3ZHHKHOBEHHE NMEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKN KaK aHAJIOT NEPBBIX HA 3eMJe COOOIIECTB.
CrpomaTonuTsl. [IpokapruOTHl U 3YKapHOTHI.

[Tpoucxoxaenne s3ykapuoT (CUMOUOTEHe3). DBOTIOLMOHHOE MTPOUCXOKICHHE
BUpycOB. lIpoucxokaeHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl ABOJIIOLMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOP(O3bI
pacrennii. Bpixon pacremmit Ha cymy. IlosBieHME CHOpPOBBIX pacTeHHU H
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. IIpoHcxokJieHne LBETKOBBIX
paCTEHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM KUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BbI€ KUBOTHBIE. JKH3HB B BOJAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwinil. [IpoucxoxaeHue MICKONMUTAIONIMX U
ntul. IlpuHnoun ximoueBoro apomopdosa. OcBoeHne Oecno3BOHOYHBIMU U
II03BOHOYHBIMH KUBOTHBIMH CYIIH.

PasButre xu3HM Ha 3emiie MO 3paM M IEpUOJaM: apXxeil, MpOTEPO30H,
naneo3oi, Me3030HM, KkaiiHO30M. OOm@as XapakTepucTUKa KiuMmaTa U
reoJIOTHYECKUX mnpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineoOpa3zoBaHue: €ro yCJIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBeie BBIMUPaHUS — 3KOJIOTMYECKUE KPU3UCHI npouuioro. [Ipuunnsl n
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBI 3KOJOTMYECKHA KPHU3UC, €ro
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Ilactep, . . Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «CxeMma onbita @. Penny», «Cxema onwita JI. [Tactepa no
U3YUYECHHUIO CcaMo3apoxacHus ku3HW», «Cxema omeita C. Mumiepa, I'. IOpuy,
«JTanpl  HEOPraHMYECKOW  3BOJMIOLMM»,  «['€0XpoHOJIOrHYecKas — IKauay,
«HayanbHble 3Tanbel OpraHUYecKol 3BOJIOIUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuoresesa», «Cucrema >KXuBOH mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3sl  pacteHuit», «PuHMOGUTE, «OIHOKIETOUYHBIE BOAOPOCIY,
«MHorokierounbsie Bogopocian», «Mxm», «llanoporukn», «l'onocemeHHbIE
pacteHus’», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS KHUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocTeimuey, «KuieqyHomomnocTHbIeY,
«IImockune 4epBU», «HnenucrToHorue», «PbI10BI», «3E€MHOBOJHBICY,



«IIpecmbikaronmecs», «IItuup», «Mnekonuraromue», «Pa3BUTHE KHU3HU B
apxeuckou spey», «Pa3BuTHe KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJIEO30MCKOMN 3pen, «Pa3BuTHe KU3HU B ME3030MCKON 3pey, «Pa3BuTUe KU3HU B
KaiHO30MCcKOM 3pe», «CoBpeMeHHas CUCTeMa OPraHUYECKOr0 MUPay.

O6opynoBanue: repbapuy pPACTCHUM Pa3IMYHBIX OTAENIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHUX, CKEJIEThl TII03BOHOYHBIX JKMBOTHBIX, Yydela MTHUI[ U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HMCKOMAEMbBIX, MYJSIKA OPraHu4YECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHaa JsadopatopHasi paGora «MoaenMpoBaHHE — ONBITOB
Munnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTE3a OPraHuYeCKUX COEMHEHUN B
NepBUYHOM aTMochepe.

JlabopaTtopHasi padora «/I3ydyeHHe M ONHCAHHE HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAHU3MOB.

IIpakTnueckass padora «l3yueHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «M3yyeHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaenne Yea10BeKa — aHTPOIIOIeHe3

Paznensl v 3a1aum aHTpONOJIOrUU. METOABI aHTPOTIOJIOTUU.

CraHOBJIIEHUE TPEACTABICHUN O IMPOUCXOXKICHUHM 4YeEJNOBEKA. PennrnosHbie
BO33peHMs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YeI0BEKa € KUBOTHBIMU. CHCTEMATUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugeTenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIHHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU3M0I0r0-OMOXUMHYECKHE,
noBesieHuUeckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOUN
CHCTEMBI.

JBrokymue cuiibl (akToOpbl) aHTpPONOreHe3a: OMOJIOrnYecKre, ColluaibHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaAuM aHTpororeHesa. PanHue wyenoBekooOpa3Hbie 00€3bsSHbI
(POKOHCYIBI) U paHHUE MOHTH]IBI — OOLIHME MPEAKU YeTOBEKOOOPA3HBIX 00€3bsH U
JtoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMeblil, IepBbIe
M3TOTOBJICHUS OPYJAUM Tpyaa. YenoBeKk MPAMOXOIAIIMNA U MEPBBIM BBIXO JIFOAECH
3a mnpenenbl  Adpuku. UYenoBek reigenpOeprckuii  —  0OMME  MpenoK
HEaHIEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTAIbCKUAN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBEK pa3syMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaneoreHeTrka U NajgeoOreHOMHUKA.



DBOJIIOLIMST COBPEMEHHOTO ueNoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLUAX
yesioBeka. MyTalMoHHBIN Tpouecc U noauMopdusM. [lomynsiiiMoOHHbIE BOJHBI,
npeiid reHoB, murpanug U «dQ¢eKkT ocHoBaTeNs» B MOMYJISLHUAX COBPEMEHHOIO
YeJ0BeKa.

UYenoseueckne pacel. [lomatue o pace. bonbmme pacel: eBponeougHas
(eBpa3uiickasi),  aBCTpajio-HEeTpoujHas  (dKBaTOpHajibHasi),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHcKasi). Bpemss u myTu paccesneHMs] 4YeJOoBEKa IO IUIaHETe.
EnunctBo  yenoBeuecknx  pac.  HaydyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tprcnoco0aeHHOCTh 4YeNoBEKa K pa3HbIM YCIOBUSIM OKPYXAlOIIeH Cpesbl.
Bmussane reorpadumyeckoit cpensl u  gpeiida TEHOB Ha MOPQOJIOTHIO H
(bU3HOJIOTHIO YeTIOBEKa.

MexaucuMiuinHapabple  MeTolbl B (usnuecko  (OMOIOTHUYECKON)
AHTPOINOJIOTMM.  DBOJIOLMOHHAA  AHTPOIIOJIOTMS W MAJIEOAHTPOIOJIOTUs
YEJI0BEUYECKUX NOMyJsUuid. broconuaibHble MCCIEeI0BaHUs NPUPOIbl YEIOBEKA.
HccnenoBanue K03BOJOLMHI OUOJIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. HapBun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabmuip! 1 cxembl: «MeToAbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3r YellOBEKay,
«YenoBexkooOpa3Hbie 00e3bAHb», «CKeNeT YeJoBeKa M CKEeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbIY, «J|BHXKyIIME CUIIBI AHTPOIIOTEHE3A», « DBOJOLHOHHOE
IpEBO  UeENOBEKa», «ABcTpamonutek», «UYenoBek  ymensli», «Yenosek
MPAMOXOIAIINNY, «JleHncoBckuii yenoBek» «Heanaepranpupy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «Tambl FIBOJIOLUHN YEIOBEKa», «Packl yenoBekay.

ObopynoBaHue: MyJISKH OKaMEHEJIOCTEeH, NpPeIMETOB MaTepuaabHOU
KyJbTYpbl TIPEAKOB 4YeJjoBeka, penpoaykiuu (portorpadhum) KapTuH C
MU(DOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHHUS UeJOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YEIOBEKA, MOJCIb
yeperna 4eJOBEKa M 4Yepena IIMMIaH3€, MOJENb KHCTH YEJOBEKA M KHCTH
HIMMITaH3€, MOJEIHN TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUSA CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTHyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJaNTalui YeIOBEKay.

Tema 6. Jxkosgorusi — Hayka O B3aMMOOTHOULICHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPYKaKLIeHd cpeaou

3apoxaeHue U pazButue skosioruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
9K010ruu. CBSI3b SKOJIOTUU C APYTUMH HAYKAMH.



Metoapl skosoruu. IloneBble HaOMOAEHMS. DKCIEPUMEHTBHI B SKOJIOTHH:
OpUpOJIHbIE W JabopaTtopHble. MoOAEIMpPOBaHUE B HKOJIOTUU. MOHUTOPUHT
OKPY’KaloIeH Cpe/ibl: JTOKAIbHbBIN, PETMOHAILHBINA U TI100aJIbHBIN.

3HaU€HHE OKOJOTWYECKHX 3HAHWM I  4YeJOBEeKa. OJKOJOTMYECKOe
MHPOBO33PEHME KAaK OCHOBA CBA3EH 4YeNOBE4YeCTBA C Npuponor. dopmupoBaHue
DKOJIOTUYECKOMN KYJIBTYPBI U 9KOJIOTMYECKON TPAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. 'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMbl: «Pa3gensl skogorum», «MeToabl sKoiorum», «Cxema
MOHHUTOPHUHIA OKPYXKAIOILEH CPEIBI».

JlabopaTtopHas pabora «M3yueHne METOJI0B JKOJIOTUYECKUX
VCCIIEIOBAHUW.

Tema 7. Opranusmsbl 1 cpefa 00OUTaHUSA

Okosnorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Kinaccupukanus
AKOJIOTHYECKUX (PaKTOPOB: abMOTHUUECKHE, OMOTUUECKUE, aHTpororeHHbie. O0mue
3aKOHOMEPHOCTH AEUCTBUA 3Kojorndyeckux Qaxropon. IlpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuornyeckue ¢akropel. CBeT Kak sKkosornueckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEUYHOI'O CIEKTpa Ha OPraHU3MBbl. DKOJOTUYECKHUE TIPYIIIBI
pacTeHUN M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTrHaJbHAas poJib CBETA.
doTtonepuoausm.

Temnepatypa kak 3kojormueckuit Qaxrtop. JlelicTBue TemmepaTypbl Ha
opranusMsl. [IOMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHoctes kak skosornuyeckuit Qakrop. Ilpucnocobiienusi pacteHuil K
NoJIepXKaHUI0 BogHOrO OanaHca. Knmaccudukanusi pacTeHHl MO OTHOIICHUIO K
Bojie. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHUIO BOJHOTO peXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]YyIIHAs, MOYBEHHAs,
rnyOMHHAs ~ NOJIOYBEHHAs,  BHyTpUOpraHusMeHHass.  DuU3HKO-XMMHYECKHE
O0COOCHHOCTH cpen obOutanuss opraHu3MoB. [IpucnocoOneHust OpraHu3MOB K
YKU3HH B Pa3HbIX Cpelax.

buonornyeckne purMmbel. BremHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roauyHble puUTMBbL. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennoie @opmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHOM (QopmMme.
XKuznennsle popMbI pacTeHU: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJICTHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (GOPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue (haxTopHI. Bunrnl OMOTHYECKUX B3aUMOJIEVCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepamus,
MYTyallu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHMUecTBO). HeTpoduueckue
B3aUMOJIeHicTBUSL  (Tomu4yeckue, (opuueckue, dadOpuyeckue). 3HaAUCHUE
OMOTUYECKUX B3aMMOJACHCTBUM [Isl CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuplt 1 cxeMbl: «Okonorunueckue (Gaxtope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KMBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIE», «DU3MOJOTHUECKHE aJalTallu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne pUTMBDY,
«Kuznennoie  ¢opmbl  pacteHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECca», « IKOCUCTEMA XBOMHOTO Jecay, «llenun
nuTaHus», «XumHudectBo», «llapasutuzm», «Koukypenuus», «Cumonos»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuy pPacTEHU M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSIHUIO Pa3JMYHBIX SKOJOTHYECKHX (PaKTOpoB, TepOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOoapuu U KOJUIEKIIMU TETIONI00UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHUM, Yydesa NTULl U 3BEpeil, repdapun
pacTeHui, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3oputaM, KOMHATHBIC
pacTeHus NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapuM M KOJUIEKIMM pACTEHUHA U SKUBOTHBIX, OOJaJAIONIMX YepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUW JKU3HH, repdapud u
KOJUICKITUU PACTCHWN M JKUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (OPM, KOJIICKIIUU
KUBOTHBIX, YUACTBYIOIIHNX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUAX.

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJIEHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBIeHHE NPUCTOCOOJEHUN OPraHU3MOB K
BIIMSHUIO TEMIIEPATypPhI».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTECHHH W3
Pa3HbIX MECT OOUTaAHUS».

Tema 8. Ikos10rvsi BUAOB M NMOMYJIA NI

OKOJIOTUYECKHE  XapaKTePUCTUKHA  MOIMYJIALMH. [Monmynsiuusa ~ Kak
ouonoruueckas cuctema. Poib HEOTHOPOAHOCTH Ccpeabl, PU3NIECKUX OapbepoB U
0COOEHHOCTEH OMOJIOTMH BUAOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJSIUMWA: YHCIEHHOCTb, IUIOTHOCTb,



BO3pACTHasi M TOJIOBAs CTPYKTypa, POKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoyornyeckass CTpykrypa nomnyiasiund. OUeHKa YMCIEHHOCTH TOMYJISLIMH.
JuHamuka nomyiasiuud v e€ peryisiinusa. buoTudeckuil moTeHIMan MOMYJISIHY.
MoaenupoBaHve TUHAMUKH TONyJsaiuu. KpuBbie pocTa YHCIEHHOCTH HMOMYJISIINY.
KpuBble BbDKMBaHUA. Perynsiiivs YUCICHHOCTH MOMYJALMHA: posib (PaKTopoB,
3aBUCAIIUX U HE 3aBUCAIIUX OT IJIOTHOCTU. DKOJOTUYECKUE CTpATEruH BUAOB (T- U
K-ctparerun).

[Tonsitue 00 sKonorMYeckol HuUIIEe BUaa. MecrtooOutanue. MHOTOMEpHas
Mozenb dkosormdeckor HumM Jx.M. Xatumncona. Pasmepsl skosnormyeckou
Huy. [loTeHnManbHas U peaaTu30BaHHAs HUILIN.

Bua kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M HMX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJICHUSI U MUrpaluid KUBOTHBIX. buonormyeckue
WHBAa3UH YYKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hx. M. XaTuyuHCOH.

Tabmumbl u  cxembl: «OKOJOTHYECKHUE XaPAKTEPUCTHKU TMOMYJISIIHNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa mnomyiasiuuum», «Bo3pacTHble  NHpamMuibl
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3InYHbIMU
opranuzmMammu», «Moaens s3kosornyeckon Humu Jx. M. XatauHaconay.

O6opynoBanue: repdapun pacTeHUM, KOJIJICKIIUN KUBOTHBIX.

JlabopaTopuasi padora  «lIpucmocoOnenusi ceMsH  pacTeHHid K
pPacCCEICHHIO».

Tema 9. Dko10rus CO00IECTB. IKOJIOTHIECCKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexny
opraHu3Mamu B OHMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKH OpPraHM3MOB B JKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMAaX. KpyroBopoT BEIECTB U MTOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHbIE  TIOKa3aTeIW  dBKOCUCTEeMbl. buoMacca W mOpOayKIHMS.
DKOJIOTMUECKUE MUPAMUJIBI UUCEeI, OMOMACChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnnbsie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKileccud. llepBuunbie H
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. Knumakcnoe coobmectBo. buopasHooOpasue u mogHoTa KpyroBopoTta
BEIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpuposHbIE SKOCUCTEMBL. JKOCUCmeMbl 03ED U peK. IKOCUcCmemMbl Mopeu U
oKeanos. Ikocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpONOTeHHbIE 3KOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dbnopa u ¢ayna. CuHaHTponmm3zauus TropoAckoll ¢ayHbl. buonornyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢hghexkma u 6u008-20upuxamopos (Kiouesvix
81008) 6 yHKyuonuposanuu sxocucmem. IlepeHOC SHEPTrUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALMN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTNOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi 8030elicmeuss  30a2pA3SHeHUU  PA3HbIX Munos Ha
CYOOp2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHO8bL  2KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  6030€LCMBUAL.
MeTtoa0a0r1ss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdeMoHcTpanuu
[Toptpet: A. JIxx. Tencnu.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «IDKocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTeMa XBOMHOIO Jiecay, « OyHKIHMOHAIbHbIE
Ipyninbl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BeEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TUPAMIIA YUCEID,
«JKonoruveckas mupamMuia OMOMacChy, «IKOJIOTHUECKAsi MUPaMUIA SHEPTUNY,
«O0pazoBanne 6osotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTe
noxkapa», «9KocucrteMa o3epa», «ArpoieHos3», «KpyroBopor BemiecTB U MOTOK
HHEPruu B arporeHo3er, «[Ipumepsl ypOoskocucTtem».

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHIT 1
3Bepeit, repdapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEITb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onvucanue ypO03IKOCUCTEMBD.

JlabopaTtopuass padora «l3ydyeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, HA CyXO/I0JbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arpo3KocucTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3KocUcTEMA

buocdepa — oOmermanerapuas oOonoyka 3emiu, A€ CYIMECTBYET WA
CyllleCTBOBaJIa >kKM3Hb. Pa3BuTHe npeacraBieHuil o 6uocdepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepnanackoro o 6uochepe. Obnactu 6mocdepsl u e€ cocran. Kupoe
BeIIeCTBO Orocdepsl U ero GyHKIIUH.

3akoHOMEpHOCTH cyIecTBoBaHUsl 6uocdepnl. OcodeHHocTn Ornocdepbl Kak
r7100anpHOM 3KOocHCcTeMbl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsr
BEIECTB U OMOTEOXMMHUYECKHE IUKIIBI (Yyriieposaa, a3oTra). PUTMHUYHOCTE SIBIEHUN
B Ouocdepe.

3oHanbHOCTE Ouochepnl. [lonstTne o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TyHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MTUPOKOJUCTBEHHBIE Jieca, CTETH, CAaBaHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BHICOKOTOPhs. Kimmart, pacTUTENbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMAa U
onochepHbIX PYHKIIUM.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuubl u cxembl: «I'eocdhepsl 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopoja B HpUPOIEY,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emun», «Tynapay», «Taiiray, «CMmemansbiii gecy, «1InpokoJInCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU )KUBOTHbIX.

Tema 11. YesnoBek u OKpy:Ka0OUIAS Cpeaa

DKOJIOTUYECKHE KPHW3UChl M WX MPUYMHBL. Bo3melicTBhe uYeloBeka Ha
onocepy. 3arps3HeHWe BO3myIIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HEeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpPONOTreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO W JXKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIBI OXPAHBI MPUPOIHIL.
Kpacubsie xuHuru. Oco0o oxpansemble mpupoansie Ttepputopun (OOIIT).
borannyeckue cajipl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIBl YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJBIL.
PanvionansHOe  NpUPONOMNONIB30BAHME U COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emmm. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX JKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHSL.

Pa3Bute METOOB MOHUTOPHHIAa pPAa3BUTUS OMNACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUcciedo8anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHMOCHOCOOHO dHepeemuke. buonoeuueckoe pasnooodpasue u 6uopecypceoi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoGb



9Kopeabunumayuu dKocucmem U cnocobos 6opvbObL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpcKux u HazeMHvIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmumbt w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdeprr», «3arps3HeHue mnouBbl», «llapHukoBbili  3pdexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUIY, «MOJENH yIpaBIsieMOro MUpPay.
O6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pACTeHH M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHor KHUTHM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmumMucs TMporpaMM CpeaHero oO0mero oOpa3oBaHMs: JIMYHOCTHBIC,
METaNnpeIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl MO OUOJIOTUU
BBIICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YyYarolUMUCS POCCUMCKON
rpakIaHCKON MJAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOOIPENENCHHUIO, Haauyue Mmomusayuu K OOydYeHHIO  OHMOJIOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOrO0  00pa3OBaHUs, Haluuyue  NpaeoCO3HAHUS  SKOJOTMYECKON
KYJbTYPBI, CHOCOOHOCHU CMABUMb LIETTU U CTPOUTH KMU3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBbI IO OHMOJIOTHUU TOCTUTAIOTCA
B CIMHCTBE YYEOHOW M BOCIHUTATEIHLHON JEATEILHOCTH B COOTBETCTBUH C
TPAJUIIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, MPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
NOBEACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3ULUMHA JIMYHOCTH, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY U MPABOMOPAJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBQXKCHUS, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO U
TpagulKsM MHOTOHAaIMOHAJIbHOTO Hapoaa Poccuiickoir Penepanuu, npupoae u
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOIINXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3alli OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEHHOUN IESITENHHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA W MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBHUS JIIOJIEH ¢ pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX UM UCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TpHU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOMN rpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApoOay, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmpoct 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MPOIILIOE U HACTOSAIIEe MHOTOHAIIMOHALHOT0 Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHUE U
pa3BUTHE OWOJOTWMH, TOHWMAHUS 3HAYCHUS OWOJIOTMU B TO3HAHWHM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anmuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEUICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIETro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAy4HOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHU;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQXEHHIO B Pa3HbIX BUJAX MCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW TUYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbLTYPbI 3[0POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOJIyYusi:

NOHMMaHHWE W pealu3anus 370pOBOro M 0e30macHoro obpasza >KU3HU
(31opoBOE  TMUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJlaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas (usndeckas
aKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
coOCcTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTH TPABWJI WHIUBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSTUS BPEAHBIX MPUBBIUEK (yNOTpeOIeHUs
QJIKOTOJISI, HAPKOTUKOB, KYPeHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTHUBHOM JESTEIIbHOCTH TEXHOJOTUYECKOH U COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTB;

UHTEpEC K pa3inyHbIM cepaM MmpodeccnoHalIbHON e TENbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BHIOOpP Oyaymieid npodeccun U peasu30BHIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKU 1EJIECOO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYMIKOB W OIGHKM WX BO3MOXHBIX TMOCJICACTBUN NS
OKpYXKalollel Cpeabl;

OCO3HaHHUE TriI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZEHME TpaBWi  TOBEACHUS B MPUPOJE,
HAIpaBJIEHHBIX HA COXPAHEHUE PABHOBECHSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATUE JECWCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUIEH
IPUPOJTHON cpefie, YMEHHE MNPOTHO3UPOBATH HEOIAroNpHUsATHBIE SKOJIOTHUECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUN U MTPEeAOTBpallaTh UX;



HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIIICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIIbITA JESITEILHOCTH 9KOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCSI UMM B IO3HABATEJIbHOM, KOMMYHUKATHBHONW M COLIMAIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUYECKOMN JIESITEIbHOCTH 3KOJIOTUYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JIHAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3IKOBOM M UWTATENIbCKOM KYyJNbTYpbl KaK CpElCTBa
B3aMMOJICHCTBUS MEXKTY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUE crnenudUKA OHOJIOTMM KaK HayKH, OCO3HaHUs €€ pOoJu B
GbopMHpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3IaHUU IIEJIOCTHOTO
peacTaBieHuss 00 OKpYXalolmeM MHpPe KaK O €JUHCTBE MPUPOJBI, YEJIOBEKa U
o01IecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpaHEHUS IIPUPOTHOTO PABHOBECHSI;

yOeKAEHHOCTh B 3HAYUMOCTH OWUOJIOTUM JJIi COBPEMEHHOW ITMBWIJIM3AIINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIWIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEmIaTh PECypCHbIE  MPOOJIEMBI  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MYTEeW BhIXOJAa U3 TJI00ATBHBIX IKOJOTHUECKUX MPOOJeM U
obecrieyeHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PEeCypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh, B TIOJYYCHHHM OWOJOTUYECKUX 3HAHUN B IIEJIIX
MOBBIINIEHNs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIBLHON T'PaMOTHOCTH OOydarommxcs, GopMupyeMon
IPY U3yYCHUH OMOJIOTHH,

MOHMMAHUE CYLUIHOCTU METOJOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh TMOJIydaeMble 3HAaHMS [JI1 aHaju3a U
OOBSICHEHUSI SIBJICHUN OKPY’KAIOIIEr0 MUpPA M MPOUCXOAAIINX B HEM HW3MEHEHHH,
yMEHHUE JeJlaTh OOOCHOBaHHBIC 3aKIIIOYEHUsS Ha OCHOBE HAy4YHBIX (DAKTOB H
MMEIOUIUXCS JAHHBIX C 1IEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CAaMOCTOSATEIBHO HCIIOJIB30BAaTh OHOJOTMYECKHE 3HAHUS I
pelieHus mpo0sIeM B peajibHbIX )KU3HEHHBIX CUTYalIUsIX;

OCO3HAHHME IICHHOCTHM HAy4YHOW JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHMI0, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HAHWA 1O OWOJIOTHH B
COOTBETCTBHUH C KU3HECHHBIMU MTOTPEOHOCTIIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ylbTaThl OCBOEHHUS ydueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHaAyYHbIe MOHSITUS, OTPaXKAIOIINe
LEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHEHUPUKY METOIOB TMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, Mpoliece,
CUCTEeMa, HAay4YHbIN (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCClIeIOBaHUE,  HAONIOJICHWe, U3MEpEHHe, OKCIepUMEHT U  JApyTue);
yHUBEpCalbHble Yy4yeOHble JAEeUCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
TPAMOTHOCTH ¥ COLMAJIbHOH KOMIIETEHIIMM OOYYalOIIMXCs; CIIOCOOHOCTH
o0y4aromuxcs WCIIOJTh30BaTh OCBOCHHBIC MEXAUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC y4YeOHBIC JCHCTBUS B
MO03HABATEJILHON U COLIUAILHOM MPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpOBHE CpEAHEro OO0UIero
oOpazoBanmsi 'y oOyuwatomerocsi OyayT chopMupoBaHBl IMO3HABATEIHHBIC
yHUBEpCaIbHbIC YUeOHbBIE NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIBHBIC YICOHBIC
NEUCTBUS, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYEOHBIE JCHCTBUSA, COBMECTHAS
NEeSATEIbHOCTbD.

MertanpeaMeTHble PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TODKHBI OTPAXKATh:

OBnanenue YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
JNeHCTBUSIMM:

1) 0a3oBble JIOrHYeCKHUE TEeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMpPOBATh W aAKTyaJIU3upoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWN TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKA, OO0OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEepHbIE NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH TIOHSATHSMH );

OTIpENENIATh I JEeITeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTIKEHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMHU HIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOW TIPUPO/IBIL;

CTPOUTH JIOTHYECKUE PACCYXKIEHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaCCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAK)KE€  NPOTUBOPEUMH  Pa3sHOrO  poAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabatTbiBaTh IUIAH pEUIEHMs] NPOOJEMbl C y4ETOM aHAIN3a MMEIOIINXCS
MaTepHalbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCIICIACTBUM ACATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss NpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IuYHBIX METOJIOB NO3HAHNUS;

UCIIOJIB30BaTh pA3JIMYHBIE BUJIBl JACATENBHOCTH IO TOJYYEHHIO HOBOTO
3HaHWSA, €ro HHTEpHIpeTanuu, NpeoOpa3oBaHUID U MNPUMEHEHHIO B YUYEOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHSIX;

BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHThl AJI1 J0Ka3aTelbCTBA
CBOMX YTBEPXKICHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBICE B XOJE PCEIICHHs 3aJa4d  pPE3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEPEHOCa CPEJACTB U CHOCOOOB
JENCTBUS B IPOPECCUOHAIBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUI'aTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE TMOIXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKaIOIIHNE aJIbTEPHATUBHBIEC PEILICHUSI.

3) padoTa ¢ nHpopmanmeii:

OpPHEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX HHPOpPMALUHU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-IOMYJSAPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsX U
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanmM3upoBaTh



MH(POPMALIMIO PAa3IMUHBIX BUIOB U (OPM MPEICTABICHHS, KPUTUIECKU OLICHUBATD
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

(dopmMynHMpoBaTh 3aPOCHl U NPUMEHITHh PA3IUYHbIE METOABI MPH MOUCKE U
otOope Ouosornyeckoil nHdopManuu, HEOOXOAUMOM U1l BBIMOJHEHUS Y4eOHBIX
3a7a4;

nproOpeTaTs ONBIT HKCIOJB30BaHUSA HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHMS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (HOpPMY  MPEACTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Ipyroe);

UCTOJb30BaTh HAYYHBI #A3BIK B KayecTBE CpeACTBa MpH paboTe ¢
Ouonornueckor uMHGOpPMalLMEN: TNPUMEHATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (hOpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCTONB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATJISIIHOCTH;

BJaJeTh  HABbIKAMM  paclo3HaBaHWs W 3alIUThl  WH(OpMAaIUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJ1ajeHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU JAeHCTBUSIMM:

1) oOmenme:

OCYILECTBIJIATH KOMMYHHKAIIMH BO BCEX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBITIOJHEHHS MpeiaraeMon
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JIMaJiora Uik JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHWS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS W B3aUMOJIECHCTBHS, MOHUMATh
HaMepeHHsl APYTUX JIOACH, MPOSABIATh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY
U B KOPpEKTHO! (hopMe POpPMYIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAS 1eATeJIbHOCTD:

INOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaTbHON
paboThI IpH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS NIPU PEILIEHUU YUeOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM 0OIIUX
MHTEPECOB M BOBMOXKHOCTEN KaXKJI0T0 YieHa KOJUIEKTUBA;



OpUHUMATh 1[€JIM  COBMECTHOM  JIeATE€TbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATh IUJIaH JEHCTBUH,
pacnpeienaTh pojau ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OLIEHUBATh HJIEU C TMO3ULIHUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OgyaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEIIeHHS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSX M MOCTYNKAaX MO OTHOILIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO ACSTENbHOCTb, BBISBIATDH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIEC 3a7a4ll B 00pa30BaTEIIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEIIeHUs MpoOJeMbl C  yu4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 00pa3oBaTENIbHBIA U
KyJbTYPHBIN YPOBEHB.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJE€Th HABBIKAMHM  IO3HABATEJIbHOM  pedekcud KaKk  OCO3HaHUs
COBEPILAEMbIX JEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS MO0 UX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaiu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0N U APYTrUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUNA JPYTOTO YETOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPXKAHHUS Y4YEOHOro mpeamera
«buonorusiy Ha yrayOJI€HHOM ypOBHE OpPHUEHTHUPOBaHBI Ha oOecreyeHue
npo¢uiabHOro  o0y4yeHust  oOywaromuxcs — Ouomornd. OHM  BKIIIOYAIOT:
cnienuduaeckue 1t OMOJIOTHN HAyYHbBIE 3HAHWS, YMEHHS M CTIOCOOBI IEUCTBHM TI0
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUJbI JESITEIBHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW WM MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. l[IpeameTHbie pe3ynabTaThl MPEICTABICHBI IO
rojlamMm U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTO TipeameTa «buonorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B
MO3HAHWW  3aKOHOB TPHUPOJABI W  PEIIEHWH MpoOJieM  parmOHAIBHOTO
IPUPOAOIOIH30BAHUS, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKAE TEPMUHBI W TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTabonMu3M, TOMEOCTa3, CaMOpPEeryJisilus, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpoMmocomHas Teopus
HaciencrBeHHoctd T. Moprana), yuyenus (H. WM. BaBumoBa — o neHrtpax
MHOrooOpazusi ¥  TNPOUCXOXKACHUS  KYyJIbTYPHBIX  PAcTEHHU),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICTUICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOTO HacneaoBanuss [. MeHzgensa, TOMOJOTHYECKUX pANOB B
HacJIeICTBEHHOU U3MEHYNBOCTH H. n. Basusiosa), IIPUHIIATIBI
(KOMILJIEMEHTapHOCTH )

BJIQJICHUE€ OCHOBHBIMU METOJJAMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HW3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCIIE
OakTepuii, TpudOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTaHOB M CHCTEM
OpraHOB PACTEHUH, JKMBOTHBIX, YEJIOBEKa, IPOILECCOB KUZHEIACATEILHOCTH,
IPOTEKAIOIIUX B OpPraHU3Max PAcTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKIX
MPOIIECCOB: OOMEHa BelIecTB (MeTabou3M), MPEeBpaIleHUsT SHEPrUu, OpOKEHUs,
aBTOTPO(HOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, ME€i03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHATIBHOTO Pa3BUTHA,
pPa3MHOXEHUS,  UHAUBUAYAJIBHOIO  PAa3BUTHS  OpraHu3smMa  (OHTOIE€HE3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOMIAMHU KIETKH M WX
(GYHKIUSAMU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEd M WX QYHKIHUSIMH, MEXKIY
OpraHaMM W CHUCTEeMaMH OpPTaHOB y pAcCTEHH, XKUBOTHBIX U YeJOBEKa U HX
(GYHKIUSAME, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSIMH, MEXAY dSTanaMu
oOMeHa BEIECTB, ATallaMy KJIETOUYHOTO ITUKJIa ¥ KU3HEHHBIX IIUKJIOB OPTaHNU3MOB,
dTamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTHUIIOM U
dbaxTopamu cpeibl OOUTaHUS;

YMEHHE BBISBIATH OTJIWYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY UJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3H MEXKy UCCIEeTyeMbIMU OMOJIOTHYECKHUMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHIATH J1a0OpaTOpHBIE M TMPaKTHYECKHEe pPabOTHI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOPMYIUPYS Ielb HCCICNIOBaHUS, aHAIM3HPOBATH IOJyYEHHBIC
PE3YNIbTAThI U ACNATh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HMCCIIENOBATENbCKOW paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBbHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh  MOJYYEHHBIE  pe3ylbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUAX;

YMEHHE OIICHMBATh JITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICJIOBaHUN B
obmactu  OMOJOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccruoHaabHON
NEeATEIbHOCTH B 00JacTH OMOJOTHMH, MEIUIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJIATh MMO3HABATEIbHBIN
MHTEpEeC, HaMpaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH Npodeccuu u
NpOAODKEHHE OHOJIOTMYECKOro 00pa3oBaHMsS B  OpraHU3alUsAX  CPEJHEro
PO eCcCHOHAIBLHOTO U BBICIIEr0 00pa30BaHUs.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOPpMUPOBAHHOCTh 3HAHMA O MECTE€ M POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B MO3HAHMM 3aKOHOB MPHUPOAbI U PELUIEHUU SKOJOTHMYECKHX
npoOjeM 4YernoBeuecTBa, a TakKe B PEUIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTIONIB30BaHUs, U B (POPMHUPOBAHUH LIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHUY;

YMEHUE BIAJIETh CUCTEMOM OMOJIOIrMYECKMX 3HAHUM, KOTOpas BKIIIOYAET
omnpeneseHuss M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATAaOMIMX OMOJIOTHYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKUE TEOPHH
(3BomonronHas teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPUS BOJIIOLMM), YUEHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro papHoBecus Jx. Xapau u B. BaiinOepra,
3aponsimeBoro cxonactsa K. M. bopa), mpaBuna (munumyma 1O. JluOuxa,
HKOJIOTMYECKON THUpaMubl 3HEpruu), rumnotre3bl (runoteza «mupa PHK» V.
['unbepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMHU  HAyYHOIO  MO3HAHUA,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omMcanue, M3MEpeHHE, HAONIOACHHUE, SKCIEPUMEHT), CIOCO0aMU BBHISBICHUS W
OLICHKM aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKU: BHJOB, OHUOIE€OLIEHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOIIETO, ABUKYILIETO U Pa3phIBAIOLIETO
€CTECTBEHHOTO ot0opa, aJIONaTPUYECKOro u CUMITIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JIBIKYIIUX CHJI HBOJIIOLIMK HAa T€HO(MOH]I TOMYJISALHNH,
MPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HaNpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATH B3aMMOCBSI3M MEXIY MPOLECCAMU SBOJIIOLUH,
JBIKYIIMMHM CHJIAaMH aHTPOIIOI€HE3a, KOMIIOHEHTAMU Pa3jIMYHbIX 3KOCHCTEM H
IPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIIBIATH  OTJIMYMUTEIbHBIE  NPU3HAKUM  JKUBBIX  CHUCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K cpelie OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€l  OpPraHM3MOB B  COOOILIECTBAX,
AHTPOIOT€HHBIX U3MEHEHUH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJb30BATh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPeJlbl OOMTaHUs, €IMHCTBA
YeJI0BEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHUs MHOrooOpasusi BHJIOB H
HKOCHUCTEM KAK YCJIOBHS COCYLIECTBOBAHUS IPUPO/IBI U YEIOBEUYECTBA;

yYMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3H MEXKy UCCIEeTyeMbIMU OMOJIOTHYECKUMHU MPOILIECCAMU U SIBICHUSIMHU, J1E€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M IpakTUYECKHE PAaOOTHI, COOIOATH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyNHpys Ielb HCCIENOBaHUS, aHAIW3HPOBATh IOJYyYEHHBIC
pE3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHME y4acTBOBaThb B y4eOHO-HMCCIENOBATENbCKOW paboTe mo Ouosoruw,
DKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJbHBIX HAy4HBIX OOIIECTB, U
nyOMMYHO  TPEACTaBIATh  MOJYYEHHBIE  pEe3ylbTaThl HAa  YYEHHYECKHX
KOH(EpEeHILINSX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O IPOUCXOKIECHUU JKU3HHU, YEIOBEKa
U UYEJOBEUECKUX pac, O NMPUYMHAX, MOCIEACTBUAX U CHOCO0AX MpPENOTBpAIICHUS
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BbIOOp Oynymied mpodeccruoHanbHOM
JESITEIIbHOCTH B 00JacT OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUILIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHM, CEJIBCKOIO XO3MCTBA, MHILEBON
IPOMBIIIJIEHHOCTH, YIVIyOJIATh [103HABAaTEIbHBbIM HMHTEPEC, HANpaBJICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud W TPOJOKEHHE
OMOJIOTHUYECKOro 00pa3oBaHus B OpraHU3AlUSAX CPETHETO MPOo(hecCHOHAIBHOTO U
BBICILIET0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosmmuecTBo yacos
HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (UH(pPOBbHIE)
Ne ni/m IIpakTH4eckue
NMporpaMmbl Bcero o0pa3oBaTejibHbIE peCypChl
padoTsI
bubnunorexa [IOK
! brosorus kak Hayka ! 0 https://m.edsoo.ru/7f41¢292
bubnunorexa [IOK
2 JKuBbI€ CUCTEMBI U X U3YUYEHUE 2 0 hitps://m.cdsoo.ru/ 741292
but6mmoreka [IOK
3 buosorns ketkn 2 0-5 https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 XuMUyecKasi OpraHu3aius KIeTK: 8 1 hitps://m.cdsoo.ru/ 7416292
but6mmoreka [IOK
2
> CTpoeHHE 1 GyHKIIH KICTKH 8 https://m.edsoo.ru/7f41¢292
6 OOMeH BelecTB 1 MpEeBpaIICHUE YHEPTUHU B 9 | bu6muoreka [IOK
KJIETKE https://m.edso0o.ru/7f41¢292
7 Hacnencteennas uaopmanus u 9 0.5 bubnmoreka [JOK
peanu3aius eé B KIeTKe ) https://m.edsoo.ru/7f41¢292
bubnunorexa [IOK
8 XK i 6 1
HSHCHHBIH HHICT KIETH https://m.edsoo.ru/7f41¢292
bubnunorexa [IOK
9 C 15 1.5
TPOCHHC H YHKIHH OPraHH3MOB https://m.edso0o.ru/7f41¢292
but6mmoreka [IOK
10 P 8 1.5
a3MHOXEHHE U Pa3BUTHE OPTaHU3MOB hitps://m.edsoo.rw/7f4 16292
1 ['eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5 bubnmoreka [JOK
W3MEHYMBOCTHA OPraHU3MOB ’ https://m.edsoo.ru/7f41¢292




bubnunorexa [IOK

12 3aKOHOMEPHOCTH HACJIEIACTBEHHOCTH 9 1 hitps://m.cdsoo.ru/ 7416292
but6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 hitps://m.cdsoo.ru/ 7416292
but6mmoreka [IOK
14 Tencrika venosexa 3 0.5 https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
15 Cenexiys Opranusmon 4 ! https://m.edsoo.ru/7f41¢292
bubnunorexa [IOK
16 BuorexHonorus u cuHTeTHUECKAst OMOJIOTHS 4 0 hitps://m.cdsoo.ru/ 741292
bubnunorexa [IOK
1 P 1
7 C3CPBHOC Bpent 0 https://m.edsoo.ru/7f41¢292
18 KonTtponbsHbie paboThl 5 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KITIACC

KosaunuyecTBO 4acoB
HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (L (PpPOBbHIE)
Ne i/ IIpakTH4eckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTshI
) 3apoxACHUE U Pa3BUTHE IBOIOLMOHHBIX 4 0 bu6muoreka [IOK
MpEeJICTaBICHUN B OMOJIOTUI https://m.edsoo.ru/7f41¢292
. but6mmoreka [IOK
2 Mukpo3BOIIOLHUS U €€ PE3YNbTAaThI 14 2 hitps://m.cdsoo.rw/7f41¢292
but6mmoreka [IOK
M N
3 AKPOSBOIIOMM H £€ PEybTatH 6 0 https://m.edsoo.ru/741c292
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HUA HA 15 15 bu6nuorexa [IOK
3emie ' https://m.edsoo.ru/7f41¢292
5 IIpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1 bubmorexa TOK
p A P https://m.edsoo.ru/7f41¢292
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHU3MOB 1 HAAOPTaHU3MEHHBIX CHUCTEM 3 0.5 bubmorera [IOK
p . Hop N ) https://m.edsoo.ru/7f41¢292
C OKpYXKarolleu cpeaou
but6moreka [IOK
7 0] 0 9 1.5
PTaHH3MBL I CPEAd ODUTAMHA https://m.edsoo.ru/7f41¢292
N but6mmoreka [IOK
8 IKONIOTHA BUIOB M HONYNAIMH ? 0.5 https://m.edsoo.ru/7f41¢292
9 DKOJI0THS COOOIIECTB. IKOJIOTHISCKUS 12 0.5 bubmuorexa [{OK
CUCTEMBI ’ https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
10 b — 17100 6 0
nocepa — raobanbHas sKocucTema https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
11 q
CTTOBCK H OKpYAIOIast Cpena 6 0 https://m.edsoo.ru/7f41¢292




bubmuorexa [{OK

12 Peseproe pems 4 0 https://m.edsoo.ru/7f41¢292
13 KoHTposibHBIE PabOTHI 4 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5







HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosmmuecTBo yacos
Ne JlaTa Jlomamninee
Tema ypoka IIpakTH4eckune
n/n Bcero H3y4eHUus! 3a/laHue
padoTsI
Buonorus kak KOMIUIEKCHas HayKa U Kak
1 K | §1. Ctp.5-10.
4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1 §2.Ctpl10-15.
§3. Crp.15-22.
BriBoab! 1o
riaBe cTp.22.
3 YpoBHEBas opraHu3anys >KMBbIX CUCTEM 1
TeMpI TOKIIag0B ,
pedepaToB u
MIPOEKTOB..
HcTopust OTKPBITHS U U3YYEHUS KIIETKH.
4 p P ya | §4.C1p.22-28.
Knerounas teopust
. . §5. Crp.28-33.
MeTo/1bI MOJIEKYJISIPHOM M KJIIETOYHOM BOMbOCH I
6uonoruu. [IpakTnueckas padora «M3yuenue P
. 3a/1aHusl Ha CTp.
5 METOJIOB KJIETOUHOM Ouoioruu 1 1
xpomarorpadus, anekrpodopes, )
(xp pad poGop JomnonauTenbHas
nudepeHnraIbHOe IEeHTPUGYTUPOBaHUE,
nHpopManus Ha
[TLIP)»
ctp.33
6 XUMHUYECKUHN COCTaB KIETKH 1 0.5 §6. Ctp35-39.
[Toaroroska k
7 CraproBas KOHTpOJIbHas paboTa 1 KOHTPOJIbHOU

pabore.




MuHepalibHbIC BEIIECTBA KIIETKH, HX
OuoJsiornueckas poib

§6. Ctp. 39-41.
Bonpocer u

3aJlaHus Ha CT.
41.

Oprannyeckre BenecTBa KIeTKH — OCJIKH.
JlaGopaTopHnas pabora «O0Hapyx)eHne
OETKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIAI»

0.5

§7. Ctp.41-48.
Bomnpocer n
3aJlaHus Ha CTp.
49.
JomnonauTenbHas
nHpopManus Ha
ctp.50.

10

CgoiicTBa, kinaccupukaius u QyHKITHI
0enKkoB

§8. Ctp. 50-53.
Bonpocer u

3aJlaHus Ha CT.
53.

11

Opraanydeckue BenecTBa KISTKH —
YTJICBOIBI

§9. C1p.54-57.
Bonpocer u
3aJlaHus Ha CTp.
57.
JomnonauTenbHas
uHpopManus Ha
cTp.57

12

OpFaHI/I‘IeCKI/Ie BC€IICCTBA KJICTKHU — JIMIIUbI

§10. Ctp. 58-61.
Bonpocer u

3aJlaHus Ha CT.
61.

13

Hyxneunoseie kucnortsl. JIHK u PHK.
JlabopaTtopHnas pabota «MccnenoBanme
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3

0.5

§11. Crp. 62-64.




KJICTOK Pa3JIMYHBIX OPraHU3MOB»

§11. Crp.65-67.
14 Crpoenue u ¢pynkiun ATO. [Ipyrue Bonpocer u
Hykieosuarpugpocharsr (HTD) 3aJlaHus Ha CTp.
67
Cexsenuponanue JIHK. MeToasl reHoOMUKH,
15 Jlexums
TPAHCKPUIITOMMKH, IPOTEOMUKH
16 MeTozasl CTPYKTYpHO#M OHOJIOTHH Jlexuust
§16. Ctp. 91-96.
17 Tumne! kJ1eTOK. cTpoeHue u GyHkuus SAapa. BsIBOZBI IO
[IpokapuoTnueckas KieTka. rinase 4. Ctp 95-
96.
. §12. Crp.69-76.
CrpoeHne 3yKapruOTHYECKOM KIEeTKH.
N Bomnpocer n
18 [Ipaktuueckas pabora «3yueHue cBOMCTB 0.5
. 3aJlaHus Ha CTp.
KJIETOYHOM MeMOpaHbI» 26
§12. Crp. 69-76.
B
19 IToBepXHOCTHBIN amnmapar KIETKU OHpocR 1
3aJlaHus Ha
cTp.76.
13. Ctp.77-83.
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH. 3 P
BOIIPOCHI U
20 [TpakTruueckas padota «M3ydeHne IBIKESHUS 0.5
3aJJaHus Ha CTp.
LIUTOIJIA3MbI B PACTUTEJIBHBIX KJIETKAX»
82-83
[TomyaBTOHOMHBIE OPTaHOM b KJIETKH:
)1 MHUTOXOH/IPHH, TUIACTH/bL. JJabopaTopHast 0.5 §14. Cp. 83-86.

paborta «MccnenoBaHue mia3Moin3a |
JIETUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)




§15. Crp.88-
91.Bonpocsl u

22 KoHnTtponbnas padoTa.
3aJjaHus Ha
cTp.91.
CpaBHHTEJIbHAS XaPaKTEPUCTUKA KIICTOK [ToBTOpeHue
23 sykapuoT. JlaboparopHas padora «/3yueHnue 0.5 PO IEHHOTO
CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOB) MaTepuaa
§15. Crp.88-91.
BOIIPOCHI U
24 HememOpaHHbIe OpraHOUIbI KIETKH P
3aJJaHus Ha CTp.
91.
ACCUMMJISIIIAS ¥ TUCCUMHUIISITIHSI — JIBE
§17. C1p.96-99.
CTOpOHBI MeTaboau3Ma. Tumsl oOMeHa
Bonpocer u
25 BeniectB. JlaboparopHas pabota «3yuenue
. 3aJ]aHus Ha CTp.
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha 99
NpUMEPE aMIJIa3bl UIIH KaTaJlashbl)»
DdepMeHTaTUBHEIN XapakTep peaKui
P PAKTIEp p §18. Ctp.100-
KJIETOYHOTO MeTabonu3Ma. JlabopatopHast 104
abora «3ydyenne pepMEeHTATHBHOTO )
26 P - dep 0.5 JlononHuTeabHas
paciiernyieHus! IepoKCuaa BOIOpPO/ia B
uHpopManus Ha
PaCTUTENIbHBIX M KHUBOTHBIX KJIeTKaxX» benku-
ctp. 104-105.
AKTHBATOPHI 1 OCITKU-UHTUOUTOPHI.
§19. Ctp.106-
7 ABTOTpO(DHBIN THIT 0OMEHa BELIECTB. 116. non
@DOTOCHHTES. uHpopManus Ha
ctp. 114-116.
XemocunTes. JlabopaTtopHas pabota
patopHai p §20. Ctp.116-
28 «CpaBHeHHE TIpoIieccoB (POTOCHHTE3A U 0.5 118

XCMOCHHTEC3a»




AHa3poOHBIC U ASPOOHBIC OPTaHU3MBI.

§21. Ctp.118-
123. Bonpock! u

29
Orarbl SHEPreTH4ecKoro ooOMeHa 3aJlaHus Ha CTp.
123-124.
DHeprus MEeMOPaHHOTO TPaJUCHTA IPOTOHOB.
30 Cunre3 AT®: padora nmpotonHoit ATD- Jlexuus
CUHTA3bI
22. .124-
31 Peakuum MmarpuyHOro cuHTE3a ?27 o
23. Crp. 129-
32 Tpanckpunuus — Matpuunbiid cuate3 PHK ? 30 ™
§23. Ctp. 130-
133.B
33 Tpaucnsauus u e€ sTamnbl OnpochiH
3a/laHus Ha
ctp.133.
Koauposanue amuHokuciot. Pois pudocom §24. Ctp. 134-
34
B OMocuHTE3e Oenka 136.
§24. Ctp.136-
137. Tembl
35 Opranuzanus reHoma y mpokapuor u JOKJIa/I0B,
3YKapuoT MIPOEKTOB U
pedeparoB Ha
ctp.138.
36 MonekynsipHble MEXaHU3MBbI SKCITPECCUHI Texus
TE€HOB Y 3YKapuOT
Bupycbl — BHekJIeTOUHBIE (OPMBI KUZHU U §45. C1p.243-
37 obnuraTHbIe Mapa3uThl. [IpakTryeckas 0.5 249

pabora «Co3iaHue MoJIeH BUPYCa




BupycHsle 3a601eBaHNs YeloOBeKa,

38 . Jlexmus
YKUBOTHBIX, PACTEHUI
39 HanotexHonoruu B OMOJIOTHH ¥ METUITIHE Jlexuus
§25. Ctp.139-
40 JKU3HEHHBIN UK KIETKH 141. Bonpocet i
3aJlaHus Ha CTp.
141.
§26. Ctp.141-
41 Marpuunsiii cunates JJHK 144. Jon.
uHpopManus Ha
cTp.144-145.
Xpomocowmsl. JTaboparopHas padora §27. c1p.146-
42 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 149,
MUKpOTpenaparax»
[Toaroroska k
JleneHne KIeTKU — MHUTO3 .
43 KOHTPOJIHHOU
pabote
§28. Ctp. 149-
44 KoHnTposbHast paboTta 3a 2 4eTBEpTh 151. Hom.
uHpopManus Ha
ctp.153-154.
Tunel k1eTok. Kapuokunes 1 IUTOKUHES.
45 JlaGopaTtopHnas pabora «Habmronenue Mmuto3a 0.5 §28. Ctp.151-
B KJIETKAaX KOHYHMKA KOpEIIKa Jiyka (Ha 152.
TOTOBBIX MUKPOIIpENaparTax)»
46 Perynsiuus ®KU3HEHHOTO IMKJIA KJIETOK Jlexums
47 OpranusM Kak eJIMHOE IIEJI0e 329. Crp. 154-

160. Bompocs! u




3aJlaHus Ha CTp.
160.

43 Tkanu pacrenuii. Jlaboparopnas pabota 0.5 §30. Ctp.160-
«3yueHne TKaHeN pacTEHUI ' 162.
TkaHU )KMBOTHBIX M Y€JIOBEKA.
30. Ctp.162-
49 JlaGopaTtopHas paborta «3ydeHue TkaHen 0.5 ? 64 R
YKHBOTHBIX» ’
30. Ctp. 164-
Opranbl. Cuctemsl opranoB. JlabopaTopHas 3 R
166. Boripock! u
50 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
ACTCHHSI» SAIAHIN A
P o1p.166.
§31. Crp. 166-
171.B
51 Onopa Tena OpraHu3MoB Onpochi 1
3aJlaHus Ha CTp.
171.
§32. Crp. 171-
177.B
52 JIBr>KEHME OPraHu3MOB /7. Bonpocet i
3aJlaHus Ha CTp.
177
. A77-
53 [Turanue opranu3sMoB 333. C1p.177
180
§33. Crp. 181-
54 [IuTanue MO3BOHOYHBIX KUBOTHBIX. 182. Bonipock! u
[MuieBapuTenbHas cucTeMa 4eloBeKa 3a/1aHus Ha
ctp.182.
34. Ctp.183-
55 Jlprxanue opraHu3mMoB 3 ™
184.
56 JIpIxaHue MO3BOHOUYHBIX JKUBOTHBIX U §34. Crp. 184-




YCJIO0BCKa

187. Bompockl u
3a7aHus Ha
ctp.187.

57

TpaHcopT BelecTB y OPraHu3MOB

§35. C1p187-
189.

58

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKA

§35. Ctp.189-
192. Bonipock! u
3aJlaHus Ha
cTp.192

59

Brinenenue y opranusMoB

§36. Ctp. 193-
197.Bonpocsl u
3a/laHus Ha
ctp.197

60

3anmTa y OpraHu3MoB

§37. Ctp.197-
200. Bonpocsl u
3a/laHus Ha
ctp.202

61

I/IMMYHHaSI CUCTEMA YCIIOBCKaA

§37. Ctp.200-
202.Bonpocsl u
3a/laHus Ha
ctp.202.

62

PazgpaxxnuMocCTh U perynsuus y OpraHu3MoB

§38. Ctp. 202-
206.

63

I'ymopanibHas perynanus u SHIOKpUHHAs
CHCTEMa )KMBOTHBIX U YEJIOBEKA

§38. Ctp.206-
207. BeiBoABI 11O
rJIaBe Ha
ctp.208. Tembl
JOKJIaJIOB,
pedepaToB u




IIPOEKTOB Ha CTP.
208.

64 @DopMbI Pa3MHOKEHHUST OPTaHH3MOB ii’? Crp.208-
§39. Ctp.211-
65 [TonoBoe pa3zMHOXKEHUE 212. Bonpocsl Ha
cTp.212
. §40. Ctp.212-
66 Meiio3 718,
I'amerorenes. O6pa3zoBaHMEe U pa3BUTHE
67 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5 §41. Ctp.219-
«M3ydyeHne cTpoeHUs MOJIOBBIX KIETOK Ha 223.
TOTOBBIX MUKpOIIpenapaTax»
63 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — §42. Ctp.223-
OHTOI'€HE3 226.
§42. Ctp.226-
69 3akJiaJika OpraHoB M TKaHEH U3 229. noi.
3apO/JIbIIIEBIX JUCTKOB uHpopManus Ha
cTp.229-231.
Poct u pa3ButHe xxuBoTHBIX. JIJabopaTtopHas §43. Crp231-
70 pabota «BpIsBIIeHHE TPU3HAKOB CXOJICTBA 0.5 735,
3apoJIbIlIel TO3BOHOYHBIX KUBOTHBIX)
IToBTOpeHUE
71 KoHnTtposbHas paboTta 3a 3 4eTBEpTh. MPONJEHHOTO
MaTHpHasa
Pa3MHOxkeHuE U pa3BUTHE paCTCHUM. §44. Ctp.236-
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5 242. Bompochkl u

PA3SMHOXKCHUS BBICIIUX paCTeHI/IfI »

3aJaHus Ha




c1p.242-243.

7 Hctopus ctaHOBIEHUS U pa3BUTUSA T€HETUKU §47. Ctp.253-
KaK HayKu 254.
§47-48.Ctp. 254-
OCHOBHBIE TOHSATHUS U1 CUMBOJIBI TEHETUKH. 259. Temsl
74 JlaGopaTtophast pabota «JIpozodmiia kak 0.5 JOKJIAZI0B U
00BEKT TeHETUUECKHUX HUCCIICTOBAHMI pedepaToB Ha
cTp. 259
3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB.
MonoruOpuaHOE CKpEeIIrBaHHE. §49. C1p.260-
75 [Ipaktruueckas padota "U3yuenue 0.5 260,
Pe3yNbTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS
y apo3o¢uisr"
§49.Ctp. 262-
76 [{uTonorunyeckne OCHOBBI MOHOTHOPHTHOTO 263. Bonpocsl u
CKpEIINBAHUSA 3a/laHus Ha
cTp.263.
§50. Ctp.264-
267.Anroputm
Ananusupyrouiee ckpemupanue. Henmonnoe
77 pellIeHus 3a1a4
JOMHHHUPOBaHUE
10 TeHETHKE Ha
ctp.270-274.
Jurunbpunnoe ckpemmBanue. [Ipaktuueckas §52.C1p.275-
78 pabota «/3yueHue pe3ynbTaToB 0.5 276,
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI»
§52. Crp. 277-
79 [uTonornyeckue OCHOBBI TUTHOPHUIHOTO 279. Bonpockl 1

CKpCIIUBaHUA

3aJlaHus Ha CT.
279.




§53.C1p.279-

80 CuenneHHoe HaclleZJ0OBaHUE TPU3HAKOB 283
§53. ctp. 283-
284. Bompocsl u
81 XpOoMOCOMHasl TEOpUS HACJIECTBEHHOCTHU
3a/1aHus Ha
cTp.284.
§54. Ctp. 285-
82 I'eneTnka mosa 289. lon
uHopManus Ha
cTp.289-290.
55. Ctp. 290-
83 I'eHoTHI Kak 11€JIO0CTHAS CUCTEMA i 94 R
24 I'eneTruecKuii KOHTPOJIb PA3BUTHS §56. Ctp.294-
pacTeHUi, dKUBOTHBIX U YEIIOBEKA 301.
§57. Ctp.301-
25 N3menunBocTh Npu3HaKkoB. Buel 306. Bonpocsl u
U3MEHYMBOCTH 3a/1aHusl Ha CTp.
306.
86 MoauduKaoHHas K3MEHYHBOCTh 232 Crp. 307-
BapuanuoHHblii psii 1 BapualluoOHHAS
kpuBas. JlaboparopHas padota
%7 «HUccnenosanune SaFOHOMepHOCTeﬁ 0.5 p
MOIU(DUKAITIOHHON U3MEHUYNBOCTH.
[TocTpoenne BapualMOHHOTO psiaa u
BAapUALIMOHHON KPUBOI»
['enoTHNIMUECKass U3MEHYUBOCTb. §59. Ctp.310-
88
KombOunaTtuBHast ©3MEHUUBOCTD 314.




MyrauroHHas U3MEHUMBOCTh. [IpakTnueckas

89 pabora «Mytauuu y apo3oduisl (Ha 0.5 2?2 Crp.314-
TOTOBBIX MHUKPOIpENapaTax)» ’
§61. Ctp. 319-
90 3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIecca. 323. Jlom.
DONUTeHEeTHKA W STTUTCHOMUKA uH(popManus Ha
ctp.323-324
§62. Ctp. 326-
91 I'enernka yenoseka. [IpakTuueckas pabora 0.5 330./om.
«CocTraBneHue 1 aHaJIu3 POAOCIOBHON uH(popManus Ha
ctp.330.
92 MeToabl MEIULIMHCKON T€HETUKHU 22; Crp.331-
3HayeHNe MEIUIIMHCKON TeHETUKHU B §64-65. Crp.339-
93 MPEIOTBPALICHUH U JICUCHUU T€HETUYECKUX 347
3a00JIeBaHUH YeoBeKa
OCHOBHbBIE TIOHSTHS CEIECKIUU. §66. Ctp.347-
94 JlaGopaTtopHnas pabora «/3yueHue copToB 0.5 352. Bonpock u
KYJBTYPHBIX PACTEHUH U TIOPOJ JOMAIITHUX 3aJjaHus Ha
JKUBOTHBIX) cTp.353.
MeToap! ceneKIIMOHHON paboTHI.
95 JlaGoparopHas pabora «M3ydyeHure METOIOB 0.5 22; C1p.333-
CEJICKITUU PaCTCHUI»
Bomnpocer u
96 Hroroas KOHTpoJbHASA padoTa. 3a,uavaI o
MIPOHICHHBIM
TeMam.
97 JlocTrKeHus CeNeKIMU PaCTEHUN 1 §68. Ctp.358-




*HUBOTHBIX. [IpakTnyeckas padora 363.
«ITpuBHBKa pacTeHU»
§69-70. Ctp.363-
373. Tembl
08 CoxpaHenue, n3y4yeHHe U UCIIOJIb30BaHUE 1 JOKJIa/I0B,
TeHETHYECKUX PECYPCOB pedepatoB u
IIPOEKTOB Ha CTp.
373.
BuoTexHonorus Kak HayKa U OTpacib §71. c1p.374-
99 npousBojcTBa. [IpakTuyeckas padora 1 0.5 377
«M3yueHne 00beKTOB OMOTEXHOIOTUI '
§72. ctp.378-
100 OcHOBHbIE HaNpaBJIEHUS CHHTETUYECKOU | 382.Bompocs! u
Oounonoruun 3a/1aHus Ha
ctp.382.
101 XpOMOCOMHas ¥ T€HHAs HHIKEHEPHSI 1 2;3 C1p-382-
§74. ctp.389-
396.
102 Menunuackiue OMOTEXHOJIOTUN 1
3akIroYeHue Ha
ctp. 397.
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KITIACC

KoaunuecTBO 4acoB

Ne i/ Tema ypoka IpakTHYecKue Jdara nuzyuenus
Bcero
padoThI

1 OomtononHas teopus Y. Jlapsuna 1

) JBroKyIlre cuiibl 3BOJIIOIMH BUIOB 110 Y. |
HapBuny

3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN |
U UCKYCCTBEHHBIIH 0TOOP

4 DOopMUPOBAHHE CUHTETHUECKON TEOPUU )

ABOJTIOIIAH

5 OTalbl 3BOMIOIMOHHOTO MpoIiecca: 1
MHUKPO3BOIIOLUS U MaKPOIBOJIIOLIUS

6 [Momynsiust — >nMeMeHTapHas eAHHALIA )

ABOJTIOIIAH
3aKOH r€HeTUYEeCKOro paBHOBecHs JIK.

. Xapnu, B. Baiin6epra. Jlaboparopnas | 0.5
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
0co0eil OHOTO BUIA»

8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1

9 D¢ dexr ocnoparens. dpdexr !

OYTBUIOYHOTO TOPJIBIIIKA

10 Murpanuu. M300a40uu nonyJisiui: )
reorpaduueckas, Ononoruaeckas

1 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN |
(bakTop IBOIIOIUU

12 [TonoBoit oT6Op 1




13

[IpucnocobaeHHOCTH OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJFOIIHH.
JlaGopaTtopHnas pabora «/3yuenue
apoMop$h030B U UIN0ATANITAINNA Y
pacTeHUi U KUBOTHBIX)»

0.5

14

[Tpumeps! npucnocobsieHuit y
OpraHu3MoB: Mopdoiornieckue,
busnosornueckre, ONOXUMHUIECKUE,
noBeaeH4Yeckue. JlabopatopHas padbora
«[IpucrocobneHust OpraHu3MOB U X
OTHOCHUTEIIbHAS IEJIeCO00Pa3HOCTh)

0.5

15

Bun, ero xpurepun u cTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIOY

0.5

16

CrpykTrypa Buza

17

BunoobOpa3oBanue kak pe3yynbTaT
MUKPOIBOJIOIIH

18

CBA3b MUKPOIBOIIOLIMH U
SMUIEMUOIOTHH

19

MakposBomtonus. [TaneonTonoruueckue
METO/Ibl U3YUYEHUS HIBOTIOLIUU

20

buoreorpaduyeckie METOAbI U3yUEHUS
IBOJTIOINH

21

OMOPHOIOTHYECKHUE U CPABHUTEIHHO-
MOp(}OIOrHYecKrue METOIbl U3yUEeHHUSI
IBOJTIOINH

22

MonexkyJIspHO-TeHETUUECKHE,
OMOXMMHUYECKHE U MaTEMATHYECKHE




MCTOJbI U3YUYCHUS 3BOJIIOITUN

23 OO611e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AJlanTvBHas paaudanus.
HepaBHOMeEpHOCTH TEMIIOB 3BOITIOLUI
’5 HaydHble rumoTe3sl IPOUCX 0K ICHUS
JKU3HU Ha 3emie
26 JloHayuHbIe peACTaBICHUS O
3apOKICHUH KU3HU
7 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJTIOLINH
28 ['unore3bl 3apoXkKAECHUS KUZHU
Uctopus 3emiid 1 METOIbI €€ U3YUCHUS.
79 JlabopaTtopHas paborta «M3yuenue u 0.5
OIMCAaHNE UCKOMAEeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
30 HauanbHbie 3Tanbl opraHnyecKoit
IBOJTIOLINH
31 OBOIIOLUS DYKAPUOT
OcCHOBHBIE 3TaIlbl 3BOJIOLUU
1 pacturensHOro mupa. [Ipaktnueckas 0.5
pabora «3yuenne ocoOeHHOCTEH ’
CTPOCHUS PACTEHUH Pa3HBIX OTIETIOB)
13 OcCHOBHBIE 3Tarlbl 3BOIIOIUY KUBOTHOTO
Mupa
DBOIOIUS KUBOTHBIX. [IpakTrueckas
34 pabota «M3ydyeHne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3eMIle 110 3paM U




nepuogam

MaccoBsie BBIMUPAHHUA — SKOJIOT'MYCCKHUE

36 KPHU3UCHI MPOILIIOTO

37 CoBpEeMEHHBII 3KOJIOTUYECKUH KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4ecKoro
MPOLLIOTO

19 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpPOMOJIOTHS] — HayKa O YeJIOBEKE

41 Passurtue npencraBiaeHui o
MIPOUCXOXKJACHUH YETIOBEKA
Mecro denoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yueHne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIETa YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOXKICHUEM »

43 JIBYOKyIlME CUIIBI aHTPOIIOTEHE3a

44 CooTHoIIeHrEe OMOJIOTHIECKUX U
COIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaJU1 AHTPOIIOTEHE3a

46 [Taneorenerrka 1 NajeOreHOMMUKA

47 OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [Ipaktuyeckas

48 pabota «/3yueHne sKOJI0THIECKUX 0.5
aJanTanyi 4YeJIoBEKa)

49 MexxaucuuniuHapHble METOAbI

AHTPOIOJIOTUH




50

3apoxACHUE U pa3BUTHE HKOJIOTUU

Mertons! skonoruu. JlabopaTopHas

51 pabota «M3yueHue MeTo10B 1 0.5
JKOJIOTUYECKUX UCCIEA0BAHUI

5 3HayeHNEe YKOJIOTUYECKUX 3HAHUI 1 |
YyeJioBeKa

53 Okonoruyeckue HakTopsl 1
Aobuotnyeckue aktopsl. CBET Kak

54 sKosIornueckuit paxrop. JlaboparopHas 1 0.5
pabota «BblsiBIeHHE TPUCTIOCOOIECHUH '
OpPTaHU3MOB K BIIHSIHHIO CBETa»
Aobuotnyeckue dakropsl. Temmneparypa
KaK dKOJOTHYECKUN (pakTop.

55 JlaGopatopHas pabota «BrisBneHue 1 0.5
MPUCTIOCOOJICHHI OPTaHNU3MOB K BIHSTHUIO
TEMIIEPATYPHI»
AobuoTtndeckue haxTopbl. BiaxxHOCT Kak

56 sKoJornueckuii pakrop. JlabopaTroprast 1 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

57 Cpenpl 0OuTaHusI OPraHu3MOB 1

58 buonorunuecknue purmsl 1

59 JKusnennbie GopMbl OPraHU3MOB 1

60 BuoTtnueckue haxkropsl 1
3HaueHne OMOTHYECKUX B3aNMOIENCTBUMN

61 JUJIs1 CYIIECTBOBAHUS OPraHW3MOB B CpeJie 1
oOuTaHus

62 DKOJOTHUYECKHE XaPAKTEPUCTUKHU 1




MnomyJjasauun

OCHOBHBIE TTOKa3aTeIIN MOIMyJIANH:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBAsI CTPYKTYpa
OcHOBHbIE TIOKa3aTeNN MOMYJISALHNN:

64 POXIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKOJ0THYECKas CTPYKTYpa MOMYJIS LA

66 JlnHamuKa NONyJIsLUY U €€ PETyIIsIus

67 KpuBbie pocta 4MCI€HHOCTH NOMYIISALUH.
KpuBbie BbIKHBaHUS
DKOJIOrMYecKasi HUIlIa BUJA.

68 JlaboparopHas pabota «IIpucnocoOnenus 0.5
CEMSIH paCTEHUI K pacCeICHHIO

69 Bun kak cucreMa nomyssiuii

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpalluid
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OUOIICHO3

72 DKocHcTeEMA KaK OTKPbITas CUCTEMA

7 KpyroBopoT BeliecTB 1 NOTOK 3HEPTUH B
9KOCUCTEME

74 OCHOBHBIE IOKA3aTENIA SKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 W3meneHust cooO1ecTB — CYKIIECCHH
[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPEN U

OKCaHOB




[Ipupoanbie 3K0CUCTEMBL. DKOCHUCTEMBI

8 TYHJIp, JIECOB, CTEMEH, MyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI
Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3y4yeHne u onucanue 0.5
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB
B DKOCHCTEMAaX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUM

2 Pa3HBIX TUTIOB HAa CyOOpTraHM3MEHHOM,
OpraHU3MEHHOM, TIOMYJIAIIMOHHOM U
SKOCUCTEMHOM YpPOBHSIX

23 buocthepa — obmerutanerapHas
o0ostouka 3emin

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uocdepsl

26 KpyroBopoTsl BeliecTs u
OMOreOXMMHUYECKHE IUKITBI

27 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6Hocheps

89 DKOJOTHUYECKNE KPUZUCHI U UX PUYUHBI

90 BosneticTBue yenoBeka Ha Guocdepy

01 AHTpPOMNOTr€HHOE BO3JICUCTBUE HA
pacTUTENbHBIN U dKUBOTHBIA MU

92 OxpaHa npupo/sl




OcHOBHBIE IPUHLIUIIBI YCTOWYUBOTO

93 Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI !
PanronansHOE MPUPOIONIONB30BAHHE U

94 COXpaHEHHEe OMOJIOTUIECKOTO 1
pazHooOpa3us 3emiu

95 Q§o6meHHe o Teme «MHUKPOIBOTIONHUS U 1
e€ pe3yabTaThi»

96 Q§o6meHHe o Teme «MaKpOdIBOIOIUS U 1
e€ pe3yabTaThi»

97 O606menne no Teme «IIpoucxoxaeHue u !
pa3BUTHE KU3HU HA 3eMIIe»

08 O6006menue o Teme «IIpoucxoxaeHue 1
YeJIoBeKa — aHTPOTIOTCHE3»

99 O600611eHne 10 TeMe «DKOJIOTHS — HayKa i
0 B3aMMOOTHONIICHHUSX OPTaHU3MOB)

100 O606menne no Teme «OpraHu3Mel U !
cpena oOuTaHUS»

101 O6o61ueH1fe 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIITHI»

102 O606mmenue o Teme «buochepa — 1
rio0anbHas YKOCUCTEMay

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. O6mast ouomnorus, 10 knacc/ 3axapos B.b., MamonToB C.I"., Conun
H.N., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01ecTBo ¢ orpaHun4eHHOI
OTBETCTBEHHOCTHIO «J[PODA»; AxuimonepHoe o6miecTBo «3maTreascTBo
«IIpocsemienue»

* buosnorus. O6mas 6uonorus, 11 kinacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; mox pengakuueit 3axaposa B.b., O01iecTBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AkimonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocsemienue»

buonorus. buonorndeckue cucremsl u mporneccsl. 10 kmace: yaeOHUK Jist
o01reo0pa3oBaTenbHbIX Oprann3anuii (yriryoieHHslil ypoBens) A.B. Tepemos,
P.A.ITerpocoBa. OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «OL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Meroanueckoe mocooue

HUDPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru



http://www.sbio.info

http://www.darwin.museum.ru






