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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma o yuebnomy npeamerty "buonorus" (nanee - 6Mosorus) Ha ypOBHE CPETHETO
obmiero oOpazoBanus pa3padboraHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konnenmuu mnpenogaBaHust
yuebHoro npeaMera «bruonorus» U OCHOBHBIX IMOJIOKEHHUH (enepanbHOil paboueit mporpaMMel
BOCITUTAHHUS.

VYuebnslit npeamet «buonorus» yriayonéanoro yposus usydenus (10—11 kimaccor) sBrsieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble mpeaMeTsl». CoraacHo
nonoxerausMm PI'OC COO npoduibHble yuyeOHBIE NMPEIMETHI, W3ydaeMble Ha YIIyOIEHHOM
YPOBHE, SBILIIOTCA crocoboM auddepeHnnanuu oO0ydeHUs HAa YPOBHE CpPEAHEro oOIIero
00pa3oBaHus U MPU3BAHBI O0ECTIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeagHuM MpodecCHOHaIbHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpemsl KaKIblid U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BHBAIOIIMX 3aJ]a4, CBA3aHHBIX C MpodopueHTtanuein
o0y4aromuxcsi U CTUMYJUPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHuS,
CBSI3aHHOTO C OMOJIOTHEN, MEUITMHON, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM HIJIM BOCHHBIM JIETIOM.

[Iporpamma o yue6HOMy npeamety "buonorus" na€t mpencraBiieHHe O LEIH U 3a7adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEPIKAHUE, €r0 CTPYKTYpUpOBaHHE IO pas3feiiaM M Temawm,
pacmpeziefieHue 1o KjiaccaM, peKOMEHIyeT MOCIeA0BaTeIbHOCTh U3YUEHHS YUeOHOro MaTepraa
C Yy4Y€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOIo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OHOJOTHHM pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C W3Y4EHHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0O0Opa30BaHUA,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIONIEe PA3BUTHE OMOJOTHYECKIX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 30pOBOM 0O0Opa3e >KU3HU, Ha BOCIHUTaHHE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamMme mo Onosioruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO K m1aHupyEMbIM JJMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 00yUYeHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHUIOB y4E€OHO-TIO3HABATENBHON NEATENLHOCTH OOyYaromUXCs MO
OCBOCHHMIO COJIEp’)KaHMsI OMOJIOTUYECKOTO O0pa3oBaHUs HAa YPOBHE CPEAHEro OOIIero
o0Opa3oBaHusl.

VYueOHnblii npenmer «buosnorus» Ha ypoBHE CpeAaHEro OO0IIero oOpa3oBaHMs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHue 3HaHu|
00yJaronuxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOYHOU OMOJIOTHH, YMOPHUOTIOTUI
U OMOJIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIUH, OMOTEXHOJOTHH, SBOJIIOIMOHHOTO YYEHUS U
HKOJIOTHH.

N3yuenune yuebHoro npenmera «buosorus» Ha yriyOJ€HHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY 00YYAIOIIKXCsl K MOCIIEIYIOIIEMY MTOJTy4YeHHI0 OM0JIOTMYeCKOTro 00pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro ooOpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTaBJISIeT CUCTEMa OMOJIOTWYECKUX 3HAHUM, MOJIYYEHHBIX MpPU HU3YYEHUH OOydaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4aroT pa3BuTHe. Tak, pacIMpeHsl U yriyOaeHbl
Ouoyornyeckre 3HaHWA O PACTEHUSX, KUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeJoBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIbHO BKJIIOYEHBI OHMOJIOTHMYECKHE CBEIEHUS
IIPUKIIAHOTO W IOMCKOBOIO XapakTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
nocieayrolero Bpioopa npodeccun. BozmokHa Taxke MHTErpanus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOJTYYEHHBIMU O0YUYaIOMIUMUCS TPU U3YYEHUH (U3UKH, XUMHH,
reorpaduy ¥ MaTeMaTUKH.



Ctpyktypa mporpammbel 1o ydeOHOMY mpenMery "buosjorusa" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOMUOHHBIA MOAXOJBI K M3ydeHHIo Ouonoruu. COrfacHO MM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEePHbIC JIJISl )KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alluy,
ABOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTyaJIM3UpPYIOTCS 3HaHUS oOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHAaTOMUH,
¢usnonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
y4yeHue o ouocdepe.

VYuebubiii npeamer «buonorus» npuzBaH 00ECHEYUTh OCBOCHHUE OOYYArOIIUMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, HJCH, NPUHLMUIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALNU, OHOLEHO03a, IKOCHCTEMBI, O BBLIAIOIINUXCS
HAy4YHBIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMUSIX B OMOJIOTMH, NPUKIAIHBIX acleKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpKaHHUS WHTEpeca 0O0yJarommxcsi K OMOJIoTuu
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEPKaHUU MPOrpamMMbl 10O
OHOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PAa3BUTHS TOW WM MHOMN
o0nacTu OMOJNOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npeamera «buonorus» Ha yriiybi€HHOM YpOBHE — OBJIa/IEHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliyd >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPHOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHOM 00macTu MpodeccruoHalIbHON NeATENbHOCTH, CBSA3aHHOW C OMONOTHEH, MU K
BbIOOPY YUEOHOr0 3aBeIeHUS AJIsl IPOJOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

Joctrxenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIEAYIOIUX 3aau:

OCBOCHHE 00YUaIOIIMMHUCS CUCTEMbI OMOJIOTHUECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHUECKUX
TEOpHUsAX, KOHILEMUHUSAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBUIIAX, COCTABIISIFOIIMX
COBPEMEHHYI0 €CTECTBEHHO-HAyYHYI0 KapTHMHYy MHpa; O CTPOEHHHM, MHOrooOpasuu u
OCOOEHHOCTSIX OHOJOTHYECKUX CHCTeM (KJIETKA, OpPraHu3M, MOMYJSUs, BUJ, OHOTEOICHO3,
6uocdepa); 0 BHLAAIOLIMXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B ONOJIOTHH;

O3HAKOMJIEHHE  o0yyaroumxcsd C  METOJaMHU  IO3HaHWsS ~ KUBOM  HPHUPOJBL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIeTOUHOW Ouosioruu,
AMOpHUOJIOTUN U OWOJIOTUH PA3BUTHUS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEOBaHUM B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOJECTUPOBAHNUE);

OBJIaJiIcHUE OOY4YaIOIMMUCS YMEHHUSMHU: CAMOCTOATEIbHO HAXOAWUTh, AHAJIU3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIb30BATHCS OMOJIOTUYECKON TepMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y pa3BUTHEM OMOJIOTHUU U COLIMATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU POoOIeMaMu 4eJI0OBEUECTBA; OLICHUBATH ITOCIEICTBUS CBOCH NESATETLHOCTH 110
OTHOLIEHHWIO K OKpY)Kalolleld MNpUPOAHON cpene, COOCTBEHHOMY 370POBBIO M 370POBBIO
OKpY’KaIOIIMX JIt0JIeil; 0OOCHOBBIBaTh M COOJIIOJATh MEpbl MPO(PUIAKTHUKY HH()EKIIMOHHBIX
3a00eBaHWi, TpaBWiia TOBEIACHUS B TMPUPOJEC M OOeCTedeHHs 0e30MacHOCTH COOCTBEHHOU
KU3HEJEATEIIBHOCTH B YPE3BBIYAMHBIX CHUTyalUSX NPUPOJHOTO M TEXHOTEHHOIO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAyYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00y4aromMXCs MHTEIJIEKTYalIbHbIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 Mpo0JieMaMH, METOJOJIOTHEH OHOJIOTMYEeCKOTO HCCIIEAOBAaHUs, MPOBEICHHS



SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJAETUPOBaHUs
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYaIOUIMXCs [IEHHOCTHOTO OTHOILIEHHUS K JKUBOHM MPHUPOJAE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuoOpeTeHre 00yJaromMUMHUCS KOMIETEHTHOCTH B PalliOHAIBLHOM HPUPOIONOIH30BAHUH
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHUU COOCTBEHHOI'O 3[0POBBS M 3[0POBBS OKPYKAIOIIUX JIOAEH (COOMIOIeHUs Mep
npoduIakTUKY 3a0071eBaHMi, oOecrieueHre 6€30MaCHOCTH KU3HEACATEIbHOCTH B UYPE3BbIYAIHBIX
CUTYalLUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOIb30BAaHUS OMOIOTHYECKUX
3HAHUM U YMEHUI B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCIOBHI [UIsI OCO3HAaHHOrO BbIOOpa OOy4YaIOIIMMUCA WHAUBHUAYaIbHON
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C HHJMBUIYaTbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
peruoHa.

OO0miee 4yuCIO 4YacoB, OTBEJIEHHBIX HAa HM3yuyeHUE OUOJOTUM HA YIIIyOJIIEHHOM YpPOBHE
cpennero oomiero oopazoBanus, coctabiser 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Hefeln0),
B 11 kmacce — 102 gaca (3 yaca B Henei0).

OT60p opraHU3aIMOHHBIX ()OPM, METO/IOB M CPEJICTB O0yUCHUS OMOJIOTHN OCYIIECTBIISCTCS
¢ yuéTtoM crienupuKi ero coAep KaHus U HAIMPaBJICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOro
00pa3oBaHus B OpraHU3AIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM yCIIOBUEM MpPU OOy4YEeHHUU OHMOJOTHHM HAa YriyOJEHHOM ypOBHE SIBISETCS
MPOBEJCHUE JIA0OPATOPHBIX W MpaKTHYeCKuX pador. Takxke ywacThe oOydarommxcs B
BBITIOJTHEHUH IIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0bOT, TEMATHKA KOTOPBIX OMPEIeIIeTCs
YUUTEJIEM Ha OCHOBE UMEIOIKXCSI MAaTEpUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJAHBIX
YCIIOBHH.



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA
10 KJIIACC

CopepxaHve  IPOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJjiorus Kak Hayka

CoBpemeHHass OMOJOTHS — KOMIUIEKCHast HayKka. KpaTkast ucropus pa3BUTHS OHMOJIOTHH.
buonorndeckne Hayku M u3ydaemble UMU HpoOneMbl. DyHAaMeHTalIbHbIC, NPHUKJIAJHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAaHHS B OMOJIOTHH.

3HayeHue Ouosoruv B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annblie ¢ Ononoruelt. 3HaueHHe OUOIIOTUH B IPAKTUIECKOH AEITETHHOCTH
YeJIOBEKA: MEJUIIMHE, CEIbCKOM XO35MCTBE, IPOMBIIUIEHHOCTH, OXPAHE ITPUPOJIBIL.

JdemoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Menpens, B. W. Bepuanckuii, WM. II. IlaBnos, M. W. MeunukoB, H. W. Baswios, H.
B. Tumodees-Pecorckuii, k. Yorcon, @. Kpuk, /. K. benses.

Tabnuie! 1 cxembl: «CBs3b OMOJIOTUU C APYTMMH Haykamu», «CucremMa OMOJI0rH4ecKUX
HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JKuBsble cucTteMbl Kak MpeaMeT nu3ydeHus: onosnoruu. CBONCTBA KUBBIX CUCTEM: €JMHCTBO
XUMHYECKOIO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTD M YHOPSAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3ApaKUMOCTb,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHuM3alMi >KMBBIX CHCTEM: MOJEKYJSIPHBINA, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIMH, MOMYJISIUMOHHO-BUA0BOM, AKOCUCTEMHBIN (OrOTEOIICHOTUYECCKHT),
6uocdepusbiil. IIpoueccsl, NpoucxoAsIMe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kussp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromue *UBble CUCTEMBbl Ha pa3HBIX
YPOBHSIX OpPraHU3ALNH.

N3yuenue xuBbIx cucreM. Meroapl Ononornueckoi Hayku. HaGmrogeHue, usmepeHue,
DKCIIEpUMEHT, CUCTeMaru3anus, wmeraaHanus3. IloHaTMe O 3aBUCUMOM M HE3aBUCHUMOU
nepemeHHoil. [lmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH TOJyYEHHBIX pe3yibTaToB. [IpHUMHBI MCKa)KEHUS pe3ysIbTaTOB JKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuuel u  cxembl: «OCHOBHBIE MPU3HAKH JKU3HU», «bHOJOrHYeckue CUCTeMbI»,
«CBoiicTBa KMBOW MaTepun», «YpOBHU OpraHu3alluu KUBOM npupoib», «CTpoeHue KuBOTHOU
KIIETKN», « TKaHH ’KUBOTHBIX», «CUCTEMBI OPraHOB YEJI0OBEYECKOIO OpraHn3May, «brnoreoneHos»,
«buocdepay, «Metoabl U3ydeHUs KUBOU MIPUPOIBI».

OGopynoBanue: 1a00paTopHOE  O00OpYNOBaHWE  JUIA  INIPOBEJEHMS  HAOIIOJECHMH,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHnEe pa3iNMUHBIX METOJOB MPU HM3YYEHHH KHBBIX
CHUCTEM.

Tema 3. Brnosorus Kierku

Krnerka — cTpykTypHO-(QYHKIMOHaNbHAS €IMHULA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.Jleenryka. Knerounas teopus (T.IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUH.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OWONOTHMH: MHKPOCKOIHsS, XpomaTtorpadus,
anekTpodope3, MeToJ  MEUeHbIX aToMoB, auddepeHmanpbHoe EeHTPUGYrupoOBaHHE,
KYJIbTUBUPOBaHUE KIIETOK. M3y uenue QukrcuposanHvix KJIeMOK. OneKTpoHHas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusnenHoe) uzyienue Kiemox.




JleMoHcTpanumn

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabmunbl 1 cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIH MHKPOCKOI», «McTopus
Pa3BUTHUS METOI0B MUKPOCKOITHI.

O6opy0BaHKe: CBETOBOM MHUKPOCKOII, MUKPOIIpENnapaThl pacTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «l3yuyeHue mMeTofoB KieTOYHOW Ouonoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMuueckasi OpraHu3anms KJIeTKU

XUMHYECKUI COCTAB KIETKU. Makpo-, MUKpPO- U YIbTPAMUKPO3JIEMEHThI. Bona u e€ poiub
KaK pacTBOPUTENS, pPEareHTa, y4yacTUe B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPErYJISLUH.
MuHepaJibHbIE BEIIECTBA KJIETKHU, UX OHOJIOrHYecKasi pojib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckue BenecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoW Mosekynbl. IlepBuunas ctpykrypa Oenka, MenTHaHAs
CBs3b. BTOpuuHas, TpeTuuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoabl. MoHOcaxapuIpl, AMCAaxXapubl, OJUrocaxapuibl U moiucaxapuabl. OOmmii
IUIaH CTpPOEHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢ynkuun
YIJIEBOJIOB.

Jlummapl.  'mapodunbHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aumumos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepouibl. buonornyeckue pynkuun nunuaos. Obume
CBOMCTBa OHMOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Crpoenue HykiienHOBBIX KuCIOT. HykiieoTuabl.
[Tpunuun xkomruiementapHoct. I[IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Bugst PHK. ®@ynkunu PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B mojiekysne AT®. buonornueckue
bynkunn  AT®. BoccraHoBlieHHBIE TIEPEHOCUMKH, UX (QYHKIMA B  KIETKe. /pyeue
HYKIeo3uompugocghamuol (HT®). CexBeHUpOBaHHE JHK. Memoow 2eHOMUKU,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouojorus: OMOXMMHUYECKHEe W OMO(PHU3NYECKUE HCCIEeIOBaHUs COCTaBa M
IPOCTPAHCTBEHHON CTPYKTypbl OuoMonekyn. Mooeruposanue cmpykmypvl U QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiti Ouzatii u opeanuyecKuti CuHme3 OUOMONEKY U Ux
HEeNnpupoOHbIX AHAN0208.

JdemoHcTpauuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpux, M. Yunkunc, P. ®panknun, ®. Caurep,
C. Ilpy3unep.

Jlnarpammbl: «PacnipefienieHne XMMHYECKHX O3JEMEHTOB B  HEXHMBOW HPHUPOLE»,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuiel u cxemsl: «Ilepuonnyeckas Tabaua XUMUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocTaBe OpraHu3mMoB», «CTpoeHHE MOIIEKYJbl OelKay,
«CTpyKTyphl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOeHHE MOJICKYJI
munuaoBy, «HyknennoBbie kucinote», «CtpoeHue mosekyisl ATO».

O6opyoBaHKe: XUMUYECKasl IOCYyJ1a M 000pyI0BaHHeE.

JlaGopaTopuas padora «OOHapy) eHue OelKOB € ITOMOILIbI0 KAaUeCTBEHHBIX PEaKIuii».

JlaGopaTropHas padora «VccinegoBanne HyKJI€MHOBBIX KHUCIOT, BBIICJIICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoenune u pyHKUMM KJICTKH

Tunel KIETOK: dyKaproTHYecKass U MpokapuoTuudeckass. CTpyKTypHO-(DYHKIIMOHATBHBIC
00pa3oBaHMs KIETKH.




CtpoeHue mpoKapuOTHYECKOW KiIeTku. KierouHas cTeHka OakTepuid HW  apxei.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOI U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne 1 pyHKIMOHUPOBAHHUE dyKapuOTHUECKO# KieTku. [Inasmarnueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€uHas nud¢ys3usi), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomymponurnaemocts MemOpanbl. PaGota
HATPHUI-KaJIMeBOro Hacoca. DHAOMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas crenka.
CrtpykTypa v QyHKINN KJIETOYHOU CTEHKU pacTEeHUM, rpruOoB.

Huronna3zma. Ilutozonb. Ilutockener. [Buxenue uuroriazmbl. OpraHowabl KIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKU: 3HAoIazMarnueckas cetb (DIIC), anmapat [osbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHYJSIPHOTO peTuKyiyma. Mexanusm Hanpasienus oeaxoe 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii peTukyinym. CekperopHas QyHkuus ammapara [onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I o1v0xcu. TpaHCTIOPT BEMIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsrit cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOWAbl KIETKU: MHUTOXOHJPHUH, IUIACTUABL. [Ipoucxodrcoenue
mumoxonopuui u naacmud. Cumbuocenes (K.C. Mepesckosckuu, JI. Mapaynuc). CtpoeHue u
GyHKIMM  MUTOXOHApUA U TUiacTuA. llepBuuHBIC, BTOPUYHBICE M CIOXHBIC IUIACTHIBI
(OTOCUHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGUKOIJIACTHI  BBICIIUX

pacTeHuM.

HememOpanubie opranou sl kietku CTpoeHre U PyHKIMU HEMEMOpPaHHBIX OPTaHOHI0B
KieTku.  PubGocomel. Ilpomesxcymounvie  unamenmoi.  MukpodunaMeHTbl. AKmuHosble
Muxpogunramernmol.  MBbIIIEUHBIE  KIETKU. AKMUHOBble ~ KOMHOHEHMbl  HeMblUUEUHbIX

ka1emok. Mukpotpy6ouku. Knerounsnii nentp. CTpoeHne W ABMIKEHHE KTYTUKOB M PECHHYEK.
MuxkpoTpyOouku nutorasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. O6on04ka sapa, XpOMaTHH, KapUOIIa3Ma, SAPBIIIKY, UX CTPOCHUE U (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u cemepoxpomamun. beaku XpomMaTHHA — TUCTOHBL JJuHamuka s0epHOU
06on04KU 8 Mumose. foepHuiii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE SYKapHOTHUECKOH KieTku», «CTpoeHHe >KMBOTHOM
KJIeTKN», «CTpOCHHE paCTUTEIBHON KIETKN», « CTpO€HHEe MUTOXOHIPHN», «Sapo», «CTpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opyi0BaHMe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnaparbl pacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTropHas pabdoTta «/3ydeHne CTpOCHUS KIETOK Pa3IUnYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «l3yueHue CBOMCTB KIETOUHON MEMOpaHbD.

JlaGopaTopHas padora «lccienoBanue mia3Monn3a 1 Jemia3Moiin3a B PaCTUTEIbHBIX
KJIETKaxX».

IIpakTnyeckas padora «l/3ydyeHre ABMKEHUS LUTOIIIA3MbI B PACTUTENIbHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpalleHHe JHEPTHH B KJIeTKe

AccUMWISIIMS U TUCCUMIIALIMS — JBE CTOPOHBI MeTaboian3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIA. YuacTue KUCI0opoa B OOMEHHBIX MpoLeccax. DHEPreTHIeCcKoe
obecnieuenue kietku: npespaiieHue AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
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peakIuii KIeTOYHOro MeTabonu3ma. GepMEeHTHI, X CTPOCHUE, CBOMCTBA M MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunsi GepMEHTOB OT HEOPTraHMUYECKUX KaTalau3aTopoB. Belku-akTHBAaTOPHI U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUid OT pa3IHuHBIX
(bakTopoB.

[lepBHUYHBIl CHHTE3 OPraHMYECKUX BELIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlll  pomocunmes y  baxkmepuil. Ceemocobupaiowue nueMeHmsvl U  NUSMeHmbl
peaxkyuonHozo yenmpa. Ponpb xmopormiactoB B mporecce (GotocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs, Ci u CAM-munvr ¢pomocunmesa. TIpomyKTUBHOCTH (PoTOCHHTE3A.
Brnusinue paznudabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHuEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPUITUPYIOLTHE
OakTepuu, xene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKkTepun. 3HaUeHUE XEMOCHHTE3a.

AHa’poOHBIe opranu3Mbl. Buasl Oposkenus. [IpoaykTel OpOKEHUS ¥ UX HCIIOJIH30BAHHE
YelloBeKOM. AHa’3poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKTHl OMOTEXHOJIOTMH W BO30yAWUTENH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTallbl HHEPreTHUecKoro odmeHa. [loaroToBUTENbHBIN ATam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3HI.

buonoruueckoe okuciaeHue, WIK KIETOYHOE JbIXaHue. Poilb MUTOXOHIpUI B IpoLeccax
OHMOJIOrN4ECKOro OKHCJICHUSI. Huknuueckue peaxkuuu. OxucaurenpHoe
dbochopunupoBanue. Snepeus membpanHozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymiectBa  a’poOHOTO IMmyTH OOMEHa BEIIECTB Tepe]
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JdemoHcTpaumnu

Hoptrpetsr: JIx. [Ipuctimn, K. A. Tumupsize, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel 1 cxembl: «@OTOCHHTE3», «IJHEpPreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHKe: CBETOBO MUKPOCKOII, 000PYI0BaHUE JIJIsl TPUTOTOBICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHasi padora «lI3ydyeHrne KaTalIUTUYECKOW AaKTUBHOCTU (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopHnasi pa6ora «/3ydeHne (epMEHTAaTUBHOTO pacUIeTNIeHUusT TepoKCHaa
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopnasi pabora «CpaBHeHHE POIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacnencrBennasi uHGopManusi M peajau3anus eé B KieTke

Peakiiun maTpudnoro cunTesa. [IpHHIIMTT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peammsarnus HacnencTBeHHOW wuH(opMmanuu. [eHeTHueckuil KOJA, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMKU: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sransl. Yuactue TpancnopTHeix PHK B GmocunTese Oenka. YciaoBus
6uocunTe3a 6enka. Koguposanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoeruu cenog. Opranuzaius reHoma y IpoKapuoT U
9yKapuoT. Perymismus akTUBHOCTHM TeHOB y mpokapuoT. [mmnoreza omepona (. XKakoo,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y oykapuom. Ponv xpomamuma 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — Hekierounble (GOpMBI KU3HH U 0ONUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yuxn JHK-codepocawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.




Bupycubie 3a0oneBaHusi uejoBeka, KWMBOTHBIX, pacrenui. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuiux maccusos («bigdata») cmpykmypHvix
ouonocuueckux oannvix. Hanomexnonoeuu 6 6uonoeuu u meouyure. Ilpoepammupyemvle pynkyuu
benxos. Cnocodvl 0ocmasku 1ekapcma.

JdemoHcTpaunu

[optpetsr: H. K. Konsuos, [. Y. IBaHOBCKUIA.

Tabmuiel  w  cxemsbl: «buocunTe3  Oenka», «['eHermyeckuit kom», «Bupycey,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii 1wk, ero mepuoasl W perymsuus. Mutepdaza m murto3. OcobeHHocTH
IpolLeccoB, nporekatonux B uHTepdase. [logroroska kietku Kk aeneHuto. [IpecuHrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunte3 JHK —  permmmkanms.  I[lpunnuner  permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPaUIEIbHOCTh. MeXaHu3M
permukanuu JJHK. Xpomocomer. Ctpoenue xpomocom. Teromepsl 1 TenoMepasa. XpoOMOCOMHBII
HA0Op KIJIETKH — KApUOTHUIL. JMTUIOMIHBIA M TamIOMIHBI HAOOPBHl XpOMOCOM. ["'OMOJIOTrHYHbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue xietku — MuTo3. CTaauud MUTO3a M MPOUCXOJSIINE B HUX MPOLECCHl. THUIBI
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHHEe MUTO3a.

Perynsimuss MUTOTHYECKOro IMKJIAa KIeTKU. [Iporpammmupyemasi KieTouyHash rudenp —
arormnTo3.

Krnerounoe spo, xpomocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmsl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — 6uounpopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabauiel U cxeMbl: « KU3HEHHBINM UK KIETKW», «MuTO3», «CTpoeHHEe XPOMOCOMY,
«Pennmukanus JJHK».

OO6opyioBaHMeE: CBETOBOM MHUKPOCKON, MUKpomnpenapaTsl: «MHUTO3 B KJIETKax KOpelIka
JTyKay.

JlaGoparopHasi pabdora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENIapaTax».

JlabopaTopuasi pa6ota «Habmoienue MuTo3a B KJIeTKaX KOHUMKa KOpeIKa Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenne n pyHKIHN OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB. OJHOKJIETOYHBIEC, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJIHOKIETOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHBIE BOJIOPOCIH, Ipyrue NpoTucTsl. KomoHuanbHble
OpraHU3MBlI.

B3aumocBs13b 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTellbHAas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTPOEHMs, QYHKIMH M pacroiOKeHUs
TKaHEN B OpraHax pacTEHUM.

Tkanu IKMBOTHBIX UM 4eJloBeKa. THUMbI JKMBOTHBIX TKaHEW: AIUTEIUaNbHAs,
COCJMHUTENbHAs, MbllIeyHas, HepBHass. OCOOEHHOCTH CTPOEHUs, QYHKIMHA M PaCHOJIOKESHHUS
TKaHEW B opraHax >KMBOTHBIX U UeJIOBEKa.



Opransbl. BereratuBHbie U TeHEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3smoB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyHblii 1 BHyTpeHHU# ckeneT. CTpOeHHE U TUIIBI COEIMHEHUS
KOCTEH.

JIBu>keHHEe OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KITYTUKOBOE, pECHUYHOE. [IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YEJIOBEKA: MbllieuHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX paboTa.

[Inranue opranusmMos. llornomenne BOAbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILEBApEHHUE.
[TuTanne NMO3BOHOYHBIX >XKMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHbie
»kenesbl. [InmeBapurenbHas cucrema 4yeaoBeKa.

Jlpixanue opranu3moB. Jlprxanue pactenuii. Jlprxanue sxuBoTHbIX. J{uddy3us ra3os yepes
MOBEpXHOCTh KIeTKU. KoxkHoe npixanue. J[pixarenbHas mOBEpXHOCTh. JKabGepHoe U NEroyHoe
JpIxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLWOHHOE YCJIOXKHEHHUE
CTPOCHHUs JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHasi cucTemMa uYeloBeKa. MeXaHu3m
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAs cucTema 1 e€ opransl. KpoBeHOCHas cucTema I03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum KpoBooOpaiueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbl IO3BOHOYHBIX IKUBOTHBIX.
PaboTa cepana u e€ perynsmus.

Beinenenne y opranuzMoB. Beigenenue y pacreHunid. BelieneHue 'y KMBOTHBIX.
CoxkpatutenbHbie Bakyoiau. Opransl BeieneHus. @uibTpalys, CeKpelus 1 00paTHOE BCaChIBaHUE
KaK MEXaHHU3Mbl pPabOThl OpraHoB BbIJEICHUS. CBSA3b TMOJOCTH Tejla C KPOBEHOCHOW U
BBIZICIIUTEIILHON CUCTEMaMU. BblfeneHne y NO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Iloykwm.
Crpoenue u ¢pyHKIMOHUpOBaHKEe HeppoHa. OOpa3zoBaHHE MOYH y YEIOBEKA.

3ammra y opraHu3MoB. 3aluTa y 0JHOKJIETOYHbBIX OpraHu3MoB. Criopbl OakTepuil U IUCTHI
npocTefmux. 3amuTa y MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacrBa macCMBHOM U
XUMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX TPOU3BOIHBIE. 3aIIMTa OPraHu3Ma
or Oone3neil. MMmMmyHHas cuctema uenoBeka. KIETOUHBI M TyMOpajdbHBIH HMMYHHUTET.
Bpoxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHTET. Teopus  KIIOHAJIBHO-
cenexktuBHoro ummynurera (I1. Opaux, @. M. bepuer, C. Toneraa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxxuMocTts M perynsauus y OpraHu3moB. Pa3apakMMOCTh Yy OJHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHUM. POCTOBBIE BElECTBA M HX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHast cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedrnekc u pednexkropnas nyra. beszycrnoBHbie u
YCIIOBHBIE PE(IEKCHI.

I'ymopanbHas perynsnus M SHAOKPHUHHAs CHCTEMa >KMBOTHBIX M 4esloBeKa. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOW H
SHAOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. ITanos.

Tabmuel 1 cxembl: «OHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIHY,
«baktepun», «llpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoOB
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MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HACeKOMbIX», «TKaHM pacTeHui»,
«KopueBrbie cuctembl», «Ctpoenue credmas», «CTpoeHHE IHCTOBOM IUTACTUHKMY», «TkaHu
KUBOTHBIX», «Ckener 4enmoBekay», «llnmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/lpixarenpHass cucrema», «HepBHas cucrema», «Koxa», «MpimeyHas cucremay,
«BplienurenpHas cuctema», «OHIOKpUHHAS cucTeMa», « CTpoeHHe MBIILbD, «MMMyHHTETY,
«KumeunononoctHele», «Cxema nuTaHus pacTeHUiD», «KpOBEHOCHBIE CHUCTEMBI IT03BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpe», «CTpoeHue IulaHapun», «BHyTpeHHee CTpoeHHE A0XKAEBOrO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepHasg cucrema nrTun», «HepBHas cuctemMa MIIEKONMTAIOINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaTsbl OAHOKIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHUX, KABBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapyuu pacTeHUH pa3HbIX OTIEJIOB, BIaXKHbIE IIPENapaThl
JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJJIEKIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
000py10BaHUE [yl IEMOHCTPALMHU TOYBEHHOI'O U BO3/IyILIHOTO IUTAHUSI PACTEHUH, paclierICHUs
Kpaxmaiia u OeNKoOB 1oj AecTBHEM (EepMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU ONBITOB 110
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma [JbIXaTCJIbHBIX [BUKCHHUM, MOZACIU
TOJIOBHOT'O MO3Ta PAa3JIM4HbIX )KUBOTHBIX.

JlaGoparopHas padora «l3yueHue TKaHell pacTEHUI.

JlabopaTopHas padora «/I3ydyeHne TkaHel KUBOTHBIX.

JlabopaTopnasi pa6ora «/3yueHre opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHoOKeHH€e U pa3BUTHE OPraHU3MOB

®opMBbI pa3MHOKEHHUS OPTaHU3MOB: 0€CIoyIoe (BKIII0UYasi BEr€TAaTUBHOE) U MOJI0BOE. Buib
6ecI0J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYJIALHMS, hparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wiau ramerel. Meiio3. Craauu Mmeiiosa.
IToBenenne xpomocoMm B Meio3e. KpoccuHrosep. buonorndeckuili cMbICi Meio03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  paszpurue. ['ameroreHes y KMBOTHBIX. [losoBelE  JKE€ME3BI.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KJETOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpPEHNE U AMOPHUOHATFHOE Pa3BUTHE >KMBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTUs — HayKa O pa3BUTUU
opranusMoB. Mopghozenes — o0na uz anasnvix npoonem smbpuonocuu. Konyenyus mopghozernos u
mooenu mopgoeenesza. Ctaauu SMOpHUOTreHe3a KUBOTHBIX (Ha Mmpumepe Jsarymku). Jpobienue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKONMUTAIOMIKX. 3apOJIbIIIEBbIE JUCTKU (TaCTPYJISLIMS).
3akiagka OpraHoB M TKaHEW M3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE dYacTel
pa3BUBaIOIIErocs 3aposiiia (IMOpHOHaIbHAS UHIAYKIIHS). 3aKIIaKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT MepapXUUYecKHX B3aUMOEWCTBUI reHoB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButHe XUBOTHBIX. [locTamOpuonanbHblii nepuoa. Ilpsimoe u Hempsimoe
pazButue. PasButne ¢ meramopdo3oM y OECMO3BOHOYHBIX W TIO3BOHOYHBIX JKHUBOTHBIX.
buonorunueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHS, UX PAaCHpPOCTPAHEHHE B MPUPOJE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl pEryjslUM pocTa KHUBOTHBIX U ueioBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KMBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHes3a 4YeoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxeHue u paszButue pacteHuid. ['ametodut m crmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crmop B Tpoiecce Meio3a. ['ameTroreHes y pacTeHUH.
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OmIog0TBOPEHNE H Pa3BUTHE PACTUTENIBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[IBETKOBBIX pacTeHnid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl peryasiiuyi OHTOT€HEe3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpaunu

[Moptpetst: C. I'. Hapamun, X. [lIneman.

TaOnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIIBI OECIIOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOXEHHE THAPBI,
«Meito3», «Xpomocombly, «['amerorenesy», «CTpoeHHe SMIEKICTKA U CIIEPMATO30UIA,
«OcCHOBHBIE CTaANU OHTOreHe3ay, «[IpsAmoe u HenpsiMoe pa3BUTHEY, «PazBUTHE MaliCKOTO KyKay,
«Pa3Butne capanum», «Pa3Butme nArymku», «JlBOMHOE OILNIONOTBOPEHHE Yy IBETKOBBIX
pacteHui», «CTpOE€HHE CEeMSIH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUI», «KU3HEHHBIH LHKII
MOPCKOW KanycCTbl», «JKU3HEHHBIN [IUKII MXa», « KU3HEHHBIN LUK MATOPOTHUKAY, « KHU3HEHHBII
LUKJI COCHBD).

O60opy10BaHKE: CBETOBOM MUKPOCKOIT, MUKPOIIPENapaThl AHLEKIETOK U CIIEPMATO301/10B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JlaGoparopHass padora «/3ydeHue CTpOEHHsS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckasn padora «BpisiBIEHHE NMPU3HAKOB CXOACTBA 3apOJbIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

Jla6opaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUN.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIIEHHS W pa3BUTHUS TIEHETHMKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEHHBIX YUYEHBIX B pa3BUTHU TeHETHKU. Paborsr H.
K. Konbuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumodeepa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TIOHITHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, JIJICIIHHBIC
T€Hbl, albTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepO3UroTa, YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (eHOTUN. OCHOBHBIE METOJbl TCHETHKHU:
TUOPUAOTOTHYECKHM, TUTOTOTUYECKHI, MOJNIEKYISIPHO-TE€HETUYECKHI.

JdemoHcTpauuu

Hoptpetsr: I'. Mengens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckwuii, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabauie! u cxeMbl: «MeTObI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlabopaTopHas padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €IUHO0Opa3us
rubpuaoB mepBoro nokoieHus. [lpaBuno momuHupoBanus. Bropoit 3akon MeHzens — 3aKoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpelIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanmusupyromee — ckpemuBaHue.  [IpoMexXyTOUHBIM ~ XapakTep  HaciaedOBaHUS.
Pacuiennenue npu3HakoB Npy HETIOJHOM JTOMUHUPOBAHUMU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKre OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHMUS.

CueruienHoe HacnienoBanue npusHakoB. Pa6otsl T. Moprana. CrersieHHOe Hacae0BaHNe
T€HOB, HAPYLIEHUE CLEIJIEHUS MEXIY F'€HaMU. XPOMOCOMHAasl TEOPHUsl HACJIEACTBEHHOCTH.

I'enetnka mosna. XpoMOCOMHBIM MEXaHHU3M OIpeNeleHHs] 1MoIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TeTeporaMeTHbd ToJI. ['eHeThyeckas CTPYKTypa MOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.
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I'enotun kak menoctHas cucrtema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBUE T€HA.
MHOKECTBEHHBI ajuien3M. B3anMOJEeHCTBUE HEAUIENbHBIX T'€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTYeCKUlT KOHTpOJIb pa3BUTUA PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3HOJIOTHYECKHUX MTPOIIECCOB, TOBEJACHUS U KOTHUTHUBHBIX (QYHKIHH. [ eHETHYECKe MEXaHU3MBbI
CUMOMOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMApasuT» M «XO3SUH — MHKPOOHOM).
['eHeTr4ecKue acmeKThl KOHTPOJISA M M3MEHEHHUS! HACIEACTBEHHONH MH(POPMAlUU B IMOKOJEHHUSIX
KJIETOK U OPTaHU3MOB.

JleMoHcTpanumn

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

Tabmunbl u cxemsl: «IlepBbliit U BTOpoi 3akoHb MeHnens», « Tpetuit 3akoH MeHemns»,
«Ananuzupymoniee ckpeupanue», «Hemnonnoe gomuaupoBanue», « CIEIUICHHOE HACJIEI0BAaHUE
MIPU3HAKOB Yy JIpo30duibh», «['eHeTnka monay, «Kapuotun yenoseka», «Kapuotun apo3oduisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIEIn3M», « B3aumoaeincTeie reHoB.

OO6opynoBaHue: MOJETH IS JEMOHCTPAIIMK 3aKOHOB €AMHO00pa3us THOPHUIO0B MEPBOTO
MOKOJICHHSI M PACUICIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHCUMOIO
HacJIeIOBaHUS IPU3HAKOB, MOJICJIb ISl IEMOHCTpAIlMU CUEIJICHHOTO HACJIeIOBaHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckass padora «/3yyeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHHUS Y
TPO30(HITBD).

IIpakTuyeckass paodora «/3ydyeHne pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD).

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3anmMopeiicTBie TeHOTHIIa U Cpeabl MpU (OPMHUPOBAHUHU (GeHoTHIa. VM3MEeHUYMBOCTh
npu3HakoB. KadecTBeHHbIE Y KOJIMYECTBEHHBIE  TMpU3HAKUM. Buasl U3MEHYUMBOCTH:
HCHACJICICTBCHHAS M HACJCICTBCHHAS.

MonudukarnronHnas U3MEHUUBOCTh. Ponb cpensl B hopMUpOBaHUHM MOIUGBUKAIIMOHHON
n3MeHunBOCTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii M BapHalMOHHAs KpHUBas
(B. Horanncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHYUBOCTH.

I'eHoTumnndeckass u3MEeHUMBOCTh. (CBONMCTBA T€HOTHUIIMYECKON M3MEHYMBOCTH. BuIbI
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHas 13MEHYMBOCTh. M€Ei03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POTh KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJaHUH T€HETHYECKOTO Pa3HOo00pa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTtanvoHHass W3MEHYMBOCTb. BuUIbl MyTalui: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYTallMH. SIIepHBIE W MMUTOIUIA3MATHYECKUE MYyTalluH.
Comaruueckre W MoJOBble MyTauud. [IpUymMHBI BO3HUKHOBEHHMS MyTaluil. MyTareHel U HX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacineactBeHHOM wu3meHunBocTH (H.W. BaBunoB). BHesnepHas HM3MEHYMBOCTh H
HACJICICTBEHHOCTb.

Onucenemurxa u 3MULEHOMUKA, PONb INULEHEMUYECKUX (aKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JdemoHcTpauuu

[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBumos.

Tabnuiel U cxembl: «Buapl HU3MEHUUBOCTHY, «MOAM(PUKAIIMOHHAS HW3MEHUHUBOCTHY,
«KoMOuHaTHBHASI UI3MEHIUBOCTHY, «Meio3», «OmnoaoTBopenney, «I'eneTndeckre 3a00neBaHus
yesnoBekay, « Buapl myranuin.

OO6opynoBaHue: )XKUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUW, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHYUBOCTH.
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JlabopaTopHasi  pa6ora «VcciemoBaHue — 3aKOHOMEPHOCTEH — MOAUGUKAIMOHHON
n3MeHYMBOCTH. [IocTpoeHre BapraliMOHHOIO psijia M BapUALlMOHHOW KPUBOW».

IIpakTnyeckas padora «Myrtanuu y apo30¢huiibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKAa YejioBeKa

Kapuotun denoseka. MexayHapoaHass mporpaMma HMCCIIEAOBaHUS T€HOMa YeJOBEKa.
Metoapl U3ydeHUs TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OJIM3HEI[OBBIM, IIUTOTCHETUUECKUM,
MOMYJISIIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUYeCKud. COBpPEMEHHOE OMNpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM Ynciie ¢ nmoMoubio [T1{P-
ananu3a. HacneacTBeHnHble 3a001eBanms YeoBeka. [ eHHbIE M1 XPOMOCOMHBIE O0JIE3HH YEIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MPeApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKHX 3a00JICBaHUN YeJoBeKa. MEIMKO-TeHETHYECKOe
KOHCY/bTHUpOoBaHHe. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Tpy3a». DTHUECKUE aCIEeKThI
MCCJICI0BaHMH B 00JIaCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue GakToOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEIOBEKa K (DU3MYeCKOMy U
XMMHYECKOMY 3arpsA3HEHHUIO OKpyKaromel cpenbl. ['eHeTmyeckass mpeapacnoyioKeHHOCTh
YEJI0BEKA K MAaTOJOTUSIM.

JleMoHCTpanuu

Tabmuubl u cxembl: «Kapuotun venoBekay, «MeTolibl U3yUEHHUS] TEHETHKH YEIOBEKaY,
«I"eHeTHUeckue 3a00JICBAHMS YCTIOBEKAY.

IIpakTHyeckasi padora «CoCcTaBlICHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanuss M CeJeKUMs. 3apOKICHHE CEJNEeKIMM M JAOMecTHKauuu. YdeHue H.
. BaBunoBa o lleHTpax NpoOMCXOXKJIEHUS U MHOrooOpasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTeHHH M MOpPoA >KUBOTHBIX. CopT, mopojaa, mMTaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HacieACcTBeHHOW u3MeHunBoctyu H. M. BaBuiioBa, ero 3Hauenue st
CEJIEKLIMOHHOM pabOTHI.

MeTtob! cenekIMoHHOM paboThl. MckyccTBEHHBIN 0TOOP: MACCOBBIM U MHAWBU Ty alIbHBIH.
Oransl KOMOMHAIMOHHOHN cenekiuu. VcnbplTaHue mpou3BoauTesiel mo moromctBy. OT6op 1o
TEHOTUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP O T€HOTHUITY C IIOMOILBIO aHATN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PamuanuoHHBI U
XUMHUYECKMM MyTareHe3 KakK HCTOYHHK MyTalUd y KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHre TEHOMHOIO pelakTUpOBaHUs U MeToJ10B pekoMOuHauTHBIX JJHK mist monyuenus
HCXOJHOTO MaTepuaa JUisl CEJIEKIUU.

[Tonyuyenne mnonumuonnoB. BHyTpuBumoBas rubpuausanus. bauszkoponacTBeHHOE
CKpelIBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3zoBaHue rerepo3uca B cenekuuu. OtnanéHHas TUOPHUIM3ALIKAL
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMKEHUS CeNeKIMM pacTeHUd u
KUBOTHBIX. «3€1E€HAsS peGONIOYULY.

CoxpaHeHHE U N3Y4YEHHME T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTEHHH M HUX TUKHX
poauyeil sl coO3aHusl HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SIICTBEHHBIX KYJIbTYDp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyecKuM pecypcamii cebCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
JHICUBOMHBIX 8 YEIAX VIYUUEeHUS CYUWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, NepPedosbix uoel u
NepcneKmueHbIX MexHOI02UlL.

JdemoHcTpauuu

Hoptpetsr: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JlykssineHko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.
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Tabnuuel u cxemsl: «LleHTpbI TPOUCXOXKIEHHUS U MHOT000pa3ns KyJIbTypHBIX PACTEHHID,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CEIEeKLHUN»,
«OtnanénHas rubpuauzanus», «MyTareHes».

JlaGoparopHasi pabora «/3ydyeHne COpTOB KyJbTYPHBIX PACTEHHN M MOPOJ AOMAIIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/I3ydyeHre METOJOB CEJIEKIIUU PACTCHUI».

IIpakTuyeckasi padora «IIpuBruBKa pacTeHUI».

Ikckypeust «OCHOBHbIE METOJbl U JIOCTHIKEHUS CEJIEKLUU PAaCTEHUM M JKUBOTHBIX (Ha
CEJICKLMOHHYIO CTAHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJ10rust U CHHTeTHYeCKast OMOJIOTHA

OOBEKTHI, HCIONIB3YeMble B OHMOTEXHOJOTHH, — KIETOYHBIE M TKaHEBBIE KYJBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OHWOTEXHOJIOTHA: XJieOoIeueHue,
MOJTyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuii cuare3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJIOIMM W HMHCTPYMEHTOB  ILIEJICHAIIPaBICHHOTO WU3MEHEHUS U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4E€HHs OPraHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpeYaroIyecs B IPUpPoe OMOCUHTETUYECKHE Ty TH.

Knerounas un>xeHepuss. MeTonbl KyJIbTyphl KJIETOK M TKAHEH PACTEHUN M JKUBOTHBIX.
Kpunobanku. Comarnueckass rUOpuaM3anus W comMartudeckwii smOpuoreHe3. lcmnosibp3oBaHue
ralIOuIoB B CEIIEKUMM pacTeHUil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBLIX anmumen 6 meouyure. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCcTpyKknnsa AMLIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeETOA TpaHCIUIAaHTALUM SAEp
KIETOK. Texnonocuu 0300po6neHus, KyibmusuUposanus U MUKPOKIOHAIbHO20 PA3ZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAas1 U ITe€HHasl MHkKeHepus. FICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHUPOBaHUE
pexoMmOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIocTukKeHHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHUE M OTHYECKHE NpoOJeMbl T'€HHON
WHXECHEPUH.

Meauuunckue 6uorexunonoruu. [loctrenomuast udposas meaunuHa. ILP-auarnoctuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUIs pa3paboTKHU (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHHs KOMILJIEKCHBIX
TKaHEeW COYETaHWEM TEXHOJOTHI TPEXMEPHOro OMONPUHTHHIA U ckapOJIIUHTA IS pelieHus
3a/1a4 NepCOHAIN3UPOBAHHON MEIULIUHBI.

Coznanne BEKTOPHBIX BAKIMH C II€JIbI0 00ecredeHns: KOMOMHUPOBAHHOW 3allUThl OT
Bo30yauteneir OPBU, ycraHoBieHHe MOJIEKYJISIpHBIX MeXaHU3MOB (pyHKimonupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JI€BaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuiel ~ w cxemsbl: «Mcnonb30BaHHe  MUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEPUI».

JlabopaTopHas padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeus «bruorexHomorus — BakHelas Ipou3BOAUTENbHAS Crjla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».
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11 KIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIUOHHBIX NpeCTaABJIeHHH B O0M0JI0THH

OpomonmonHas Teopus Y. [lapsuna. Ilpeanocbuiku BO3SHUKHOBEHUS JapBUHU3Ma. JKu3Hb
W Hay4dHas nearenbHocTs Y. JlapBuHa.

JBuwkyme cwibl 3BosolMM  BuAoB 1o Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
pPa3MHOXKEHHUS OPraHU3MOB, HAclEACTBEHHAas H3MEHYHBOCTh, OOppba 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTndeckoi Teopun sBotroruu (CTD). HelitpanbHast TeOpyst SBOJIOIHH.
CoBpeMeHHas 3BOJIONMOHHAS OMOJIOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA.

JdemoHcTpaunu

[Moptpetsl: Apucrotens, K. Jlunnei, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe,
Y. dapsun, C. C. YerBepukos, 1. U. llImansraysen, x. Xonnein, /1. K. benses.

Tabauiel u cxembl: «Cuctema xxuBoil npupozs! (mo K. JIunuer)y, «JlecTHuna >KuBbIX
cymectB (1o Jlamapky)», «Mexanu3Mm GOopMUPOBAHUS IPUCTIOCOOICHUH Y PACTEHUI U )KHBOTHBIX
(mo Jlamapky)», «Kaprta-cxema mapmipyta myrtemectsus Y. lapsunay, «Haxonku Y. apBuHay,
«Dopmbl 60pBOEI 32 cymecTBoBaHMEY, «I[lopoasl romybei», « MHOrooOpasue KyJabTypHBIX (GOopM
KamnycTb», <«llopoapl QOMamTHUX KHUBOTHBIX», «Cxema o00pa3oBaHUsT HOBBIX BHJIIOB (IO
Y. MapBuny)», «CxemMa COOTHOILEHUS IBMXKYLIMX CHJI 3BOJNIOLUN», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOPUH SBOITIOLIUN.

Tema 2. MUKpPO3BOJIIONUSA U €€ Pe3yJbTaThl

[lonynsuus Kak sjieMEHTapHas eauHula 3BotoUnd. COBpPEMEHHBIE METO/Abl OLEHKH
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyJsuuil. IsmeHeHune reHooHaa Momyisauun Kak
3JIEMEHTAapHOE HBOJIIOIIMOHHOE $SIBJICHHE. 3aKOH T'€HETUYecKoro pasHoBecus Jx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DAKTOphl (IBMXKYIIHME CHIIBI) SBOJIIOLMU. MyTallMOHHBIM mpoliecc.
Komb6unarusHast usmeHunBOCTh. peli reHoB — ciiydaliHble HEHAapaBIeHHbIE H3MEHEHUS YaCTOT
aeneilt B momynsauusax. ekt ocHoBatens. dpgexkm Oymuinounozo 2opaviuka. CHudiceHue
2eHemu4ecKo2o pasHooopasus: npudunsl u cieocmeus. llposenenue sghghexma opeiigha cenos 6
oonvwux u  manelx nonyiayuax. Murpanuu.  M3onsauus  momynsiuii:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (pernpoyKTUBHAs).

EcrecTBeHHbI 0TOOp — Hampabistromuil ¢akTtop 3BoOLMH. POpMBI €CTECTBEHHOTO
oTOOpa: JBWXKYIIUH, CTaOWIM3UPYIOLIMH, pa3pbiBatoluil (au3pyntuBHbIN). [lonoBoit oTOOD.
BO3HUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO OBEIECHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OPraHU3MOB KakK pe3ysbTaT MUKpPO3BOJIOLMU. BoO3HHMKHOBEHHE
npucnoco0aeHnit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoOB:  Mopdojorudyeckue, (U3HOIOrHUECKUe, OWOXMMHUYECKUE, IOBEICHUYECKHUE.
OTHOCHUTETBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BugoobpazoBaHue Kak pe3ysbTaT MUKPOIBOIIOIHH.
W3onsauust — kimoueBoil ¢(akrtop BupooOpazoBanus. IlyTm u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe (reorpaduyeckoe), CHUMMATpUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeabHOCTb SBOTIOIMOHHBIX ITPOLECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3Hsl.

Pone  »BONIOIMOHHON OHONOTMM B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHUS
O6ropa3zHoo6pazusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO035€B. MexaHHU3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemoHcTpauuu

Hoptpetsr: C. C. YerBepukos, 3. Maiip.
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Tabnuiel ¥ cxembl: «MyTallMOHHAs H3MEHYUBOCTBY, «I oMy sIMOHHAs CTPYKTypa BUIaY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylie CHIBI  3BOJIIOLUAN,
«OKoJIOTHYEeCKass M30JSIUMs MONYJsIMA ceBaHCKOM dopenny», «Il'eorpaduueckas u30IALUA
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIBI 1aypCcKoii», «lomyasioHHbIE BOJTHBI YUCICHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBHUs ecTecTBEHHOro otbopa», «®Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «BpycrpuanbHblii MEIIaHU3M», «Kusbie HCKOIIa€MBIEY,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpeiknaromas oOKpacka >KHBOTHBIX»,
«Duznonoruueckue agantanum», «IIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Bunma», «Bugsl-nBoiinukm», «CTpykTypa BuUga B npupoae», «CrocoObl
BunooOpasoBanusi», «l'eorpaduueckoe BHmOOOpazoBaHue TPEX  BUAOB  JIAHABIIICHY,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHUJOB CcHHULY, «llomummonasl pactenuit», «KamyctHo-
peneyHbId THOPUIY.

Ob6opynoBaHue: repbapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydelsia NTHIl U 3Bepel
NpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHUI] M 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHHi OJIN3KUX BUI0B, 00pa30BaBLIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBiIeHHE N3BMEHUUBOCTH Y 0OCOOEH OJTHOTO BUJIAY.

JlaGopaTtopnass pabora «IIpucnocoOieHuss OpraHu3MOB M HUX  OTHOCHTEJbHas
1EJIECO00PA3ZHOCTHY.

JlaGopaTopnas padora «CpaBHEHUE BHIOB 110 MOP(}HOIIOTHYECKOMY KPUTEPUIO».

Tema 3. Makpo3BoIIO1IUS U €€ Pe3yJibTaThl

Metonel  u3ydeHus MakpolsBomonuu. IlaneoHTonormdeckue METOABl  M3YyYEHHUS
sBosron. Ilepexonnsie (opmMbl U PUIOTEHETUIECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckue meronpl usyuyeHus sBomouuu. CpaBHeHue Gaopsl U (ayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odnacti 3emiu. BUIbI-9HIEMUKH U PETUKTHI.

OMOPHOJIOrMUECKUE U CPAaBHUTEIBHO-MOP(}OIOrHYECKHE METO/Ibl U3YyUCHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3Aa U IOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMostornyHble M aHAJIOrM4YHbIE OpraHbl. PyquMeHTapHble Opranbsl U aTaBU3Mbl. MosekyspHo-
FeHeTUYeCKne, OWOXMMHUYECKHE M  MaTeMaTU4YeCKHE METOAbl HM3YYEHHS  HBOJIIOLMH.
["omonoruynsie reHsl. COBpEMEHHBIE METO/AbI IOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTaI[{ U 3BOJIIOIMSI TEHOMOB.

OOmme  3aKkOHOMEpHOCTH  (HpaBWia)  IBOJOUMM. [Ipunyun  cmenvl  QYHKYUU.
HeoOpaTtumocTs 3Bostoninu. AfantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JdemoHcTpauuu

Hoptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosutep, 3. ['ekkensb.

Tabnuiel u cxembl: « DUITOTEHETUYECKUN PsiZT JIOMIAIN», «APXEONTEPUKCY», «3Bepo3yOnle
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emnny, «llpeiid koHTHHEHTOBY, «PenukTel», «HavanmpHble CTaguu SMOPHOHAIBLHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTHMYHBIE U aHAJIOTUYHBIE OPraHb), «PyTuMEHTH»,
«ATaBU3MBD»Y, «XpPOMOCOMHBIE HAOOpHI YeJIOBEKa W ULIMMIIaH3e», «[JaBHBbIE HamNpaBICHUs
ABOJIIOLINNY, «O0I1IEe 3aKOHOMEPHOCTH BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIIMH, TepOapuu, MYJSKH HCKOMAEMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTapHBIX OpraHOB M aTaBU3MOB, KOJUJIEKIIUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHe )KU3HU HA 3emule

Hayunble TUmoTe3sl MPOMCXOXKIEHUS XU3HU Ha 3emie. AOHOTeHe3 M MNaHCIEePMHUS.
JloHay4HbIe TPEICTaBICHHUS] O 3apOXKACHUU >KU3HMU (KpealnoHH3M). ['mmore3a MOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsltamu @. Penu, JI. Cniamnannann, JI. ITacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tarnbl HeOpraHuueckoi 3Bomonnu. [InanerapHas (reojsoruyeckas) 3BONIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYeCKHX.
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Onprt C. Munniepa u I'. FOpu. O6pazoBanue nmoaumepoB n3 MoHoMepoB. KoarepBarHas rumoresa
A. W.Onapuna, runore3a mnepBuuyHoro OynboHa Jk. XomnaelHa, reHeTHYECKas TUIOTE3a
I'. Ménnepa. PubGo3umer (T.UYek) m rumoreza «vmpa PHK» V. T'mnbepra. ®dopmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKJIETKH.

Ucropus 3emuin u metonbl €€ wuszydyeHus. lVIckomaemble OpraHMYECKHE OCTATKHU.
['eoxpoHonorust u e€ Meroasl. OTHOcUTEnbHast ¥ aOCONMIOTHAsE  TE€OXPOHOJIOTHA.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosrounu. [1osiBiieHHE W 3BOJIIOLMS NEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. BosHukHOBeHHe mepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. CtpomaronuThl. IIpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne dyKapuoT (CUMOMOTEHE3). DBONIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxnaeHrne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIIl
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUHU BBICHINX pacTeHud. OCHOBHbIE apoMOpGO3bl PACTEHHIA.
Brixon pactenuii Ha cyury. [losiBieHre ciopoBbIX pacTeHUI U 3aBoeBaHUe UMU cylId. CeMeHHbIe
pactenus. [IpoucxoxneHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tambl 3BOJIOLUU XKUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIONUS O3BOHOYHBIX. [Iponcxoxacane aMmpuOuii U penTuiui.
[Tpoucxoxaenue miekonuTawmux U nOtull. [lpuHnun xmodeBoro apomopdosa. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie IO FpaM U NEPUOIaM: apXeil, MpoTepo30H, Najieo30M, Me3030M,
KaifHO30H. O01as XapaKTepUCTHKA KJIMMaTa U Te0JIOTHUECKUX mpoieccoB. [losBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTIieoOpa3oBaHUE: €ro YCJIOBHsI M BIMSHHE HAa Ta30BBI COCTaB
aTMochepsl.

MaccoBble BBIMUPAHHSI — SKOJOTHUUECKHE KPHU3UCHI mponuioro. [IpuunHbl U cienctBus
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH 3KOJOTHYECKHM KpH3HC, ero ocoOeHHocTH. [Ipobnema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. IIpuHuune! kiaccudukanuy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

Hoptpeter: @. Penu, JI. Cnannannanu, JI. [lacrep, WM. . MeunukoB, A. W. Onapum,
Jx. Xongeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [Tactepa mo u3yueHuto
camo3apoxkJieHus: ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbl HeopraHM4ecKon
ABONIOLIUNY, «I'eoXxpoHomornueckas mkana», «HauanpHble 3Tambl OPraHUYECKON HBOJIIOLUNY,
«Cxema 00pa3oBaHUs DYKapUOT IMMyTEM cUMOHOTeHe3a», «Cructema KUBOM Mpupo by, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHMOMUTE, «OIHOKIETOUYHBIE BOJOPOCIHY,
«MHoroknerounsle Bojgopocianw», «Mxu», «llamopoTHukm», «['0JIOCEMEHHBIE pPACTEHUN,
«Opranpl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApPOMOpQo3bl
KUBOTHBIX», «IIpocreimmey», «Kumeunononoctueie», «Ilmockue yepBu», «HUIeHUCTOHOTHEY,
«Pw10BI», «3emHOBOHBIE», «[Ipecmbikaromuecs», «IItupy, «MiekonuTarommuey», «Pazputue
KU3HM B apXeHWcKoul spe», «Pa3BUTHeE XKWU3HM B IMPOTEPO30MCKON 3pe», «Pa3Burhe Xu3HH B
MaJIC030UCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAWHO30MCKOU
ape», «CoBpeMEHHAsl CUCTEMA OPTaHUYECKOI0 MUPay.

Oo6opynoBanue: repOapu  PacTeHU pPa3IMYHBIX OTIENOB, KOJIJIEKIIMH HACEKOMBIX,
BIIQXKHBIC TIpenaparhl >KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMH HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX JUBOTHBIX, 4yuela NTUL U 3BEpel, KOJIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAeMbIX, MYJISKA OPTraHUYECKHUX OCTATKOB OPTaHH3MOB.
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Bupryaabnasi jgadoparopHas padora «MogenupoBanue onbiToB Muuiepa—tOpu mo
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSAMHCHHI B IEPBUYHON aTMOCchepe».

JlabopaTopHasi pa6ora «/3yueHne u onucaHME HMCKONAEMBIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY.

IpakTnyeckass padora «3yueHne o0coOEHHOCTEH CTPOCHUS PACTEHHM pas3HbBIX
OTJICTIOBY.

IIpakTnyeckas padora «/I3ydyenue ocoOEHHOCTEN CTPOSHUS TO3BOHOUHBIX )KUBOTHBIX).

Tema S. IIpoucxokaeHue 4YeJJ0BeKa — AaHTPONOreHe3

Pa3zpnensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHoBlIeHHE TIPE/ICTABICHUM O MPOUCXOXKJECHUU 4YelIoBeKa. PemurunosHbie BO33pEHHUS.
CoBpeMEHHbIE HAyUYHbIE TEOPUH.

CxoAcTBO uenoOBEKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE TIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJIOBEKAa C JKMUBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
IMOPHOJIOTUYECKUE, (U3HOJIOTO-OMOXHUMHUYECKUE, ToBeAeHYecKrne. OTIHYUs 4YelloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwxkyme  cuibl  (pakTopel)  aHTpOMOreHe3a:  OWOJIOTUYECKUE,  COIHANIbHBIC.
CooTHoIeHHE OMOJIOTUYECKUX U COLUAIbHBIX (DAKTOPOB B AaHTPOIIOI'€HE3E.

OcHoBHbIE CTaIMM AaHTPOIIOTeHe3a. PanHue yenoBekooOpa3zHbie 00e3bsiHbI (TIPOKOHCYJIBI)
¥ paHHUE TOHTHJIBI — OOIIME MPEAKH YEIT0BEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JIBYHOTHE MpelKH Jiroae. YenoBek ymenblid, NepBble U3rOTOBICHUS OpyAuil Tpyna. Uenosek
IPSIMOXOJISAIIINI M TIEPBBIN BBIXOJ JItonel 3a mpeaensl Adpuku. YenoBek reiaenbOeprckuii —
o0mIMii mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaHIepTaabCKui
KAaK BHJI JIOJEH XOJOIHOIO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrnka u najaeoreHOMUKa.

DBONIOIMS COBPEMEHHOr0 4YesioBeKa. EcTecTBEHHBIM OTOOp B MOMYJIALMSAX YeJIOBEKa.
MyTtannonsslit poriecc U noaumopdusm. [lomysIoHHbIe BOMHBI, Ipeii() reHoB, MUTpALIUS U
«3(PexT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonstre o pace. bonbiiue packl: eBponeougHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBATOpHUAIIbHAS), MOHTOJIOWIHAsI (a3UMaTCKO-aMepuKaHCcKas). Bpems u
IMyTH paccelieHWs 4YeloBeKa 1Mo I[uiaHere. EnuMHCTBO 4enoBedyeckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [Iprucrnoco61eHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM OKpPYKaIOIeH
cpensl. BausHue reorpaduyeckoil cpenasl U Apelda reHoB Ha MOPQOIOTHIO U (HHU3HOTIOTHIO
YEeJI0BEKa.

MexXIuCuuIUIMHApHBIE METOAbl B (U3MUYECKON (OMONOTHYECKOW) aHTPOIMOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOTMOJIOTUST W TaJCOAHTPOMOJIOTHS  YEJIOBEUECKUX  TOMYJISAIIHA.
buoconumanpHble  HMcclieqOBaHUSA ~— NPUPOJbI  uenoBeka.  MccnegoBaHue — KO3BONIOLUU
OMOJIOTMYECKOTO M COLMATILHOTO B YEJIOBEKE.

JdemoHcTpauuu

Ioptpetst: Y. Hdapsun, JI. Jluku, A. A. Porunckuit, M. M. ['epacumoB.

Tabmauiel w1 cxembl: «MeToAbl  aHTPOMOJIOTUN», «[ OMOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpaszHbie 00€3bsIHBI», «CKENeT YelOBeKa W CKeJeT MIMMITaH3e», «PyaIuMeHThl u
aTaBU3MbI», «/[BHXKyIIME CHUJIBI AHTPONOreHe3a», «DBOJIOIUOHHOE JAPEBO YEIOBEKay,
«ABcTpanonurek», «YemoBek yMmembiiny, «HenoBek MpsAMOXOIamuiny», «/[eHncoBCKuil 4emoBeK»
«Heangepransupy, «KpomanboHIb, «IIpenku uenoBeka», «ITambl 3BOJIOIUU YEIOBEKa,
«Pacbl yenoBekay.

O6opyIoBaHMe: MYJSKA OKAMEHEJIOCTEH, TPEeIMETOB MaTepUaIbHOW KyJIbTyphl IPEIKOB
4eJoBeKa, penpoaykiud (hoTtorpadun) KapTHH ¢ MUGOIOTHISCKUMU U OUOICHCKUMH CIOKETaMU
MPOUCXOXKACHUS YeloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEIOBEKAa, CKElleT
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YeJI0BEeKa, MOJENb Yepera 4YejIOBeKa M 4Yeperna IIMMIIaH3€, MOJENb KHUCTH YeJOBEKa W KHUCTH
HIMMIIaH3€, MOJIEJIM TOpCa MPEKOB YeI0BEKa.

JlabopaTopHasi pa6ora «/I3ydyeHrne OCOOCHHOCTEH CTPOCHHs CKeJleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckasi padora «/3yueHne HKOIOTMYECKUX aJaNTALNI YETOBEKAY.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAIOPraHM3MeHHbIX CUCTEM C OKPY:KaIoUIel cpeaoi

3apoxaenue W pa3BuTHE OSKojormu B Tpyaax A. 'ymGonbara, K. @.Pynpe, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaum skojoruu. CBsizb
AKOJIOTUU C APYTUMH HayKaMHu.

Metonast sxonoruu. IloneBsie HaOMOACHNU. DKCIEPUMEHTHI B AKOJIOTMU: MPUPOTHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMM. MOHUTOPUHT OKpY KarOIIEH Cpelbl: JOKAJIbHBIMH,
PETHOHAIILHBIN U TJI00AILHBIN.

3HaYeHHE DKOJIOTHYECKUX 3HAHUM Ui 4YEJIOBEKAa. DKOJIOTMYECKOE MHPOBO33PEHHE KakK
OCHOBa CBf3€H 4elloBeuecTBa € Mpupoaoid. POpMHUPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

Hoptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeeprioB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabmauubl u cxembl: «Pazgensr sxonorun», «Metoabl sKoI0Tuny», «CXxemMa MOHHUTOPUHTA
OKPY’KaIOIIEeH cpeabh».

JlaGoparopHas padoTa «/3yueHne METO0B IKOJOTHUYECKUX UCCIIECTOBAHUIY.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorndyeckue (akTopel ©  3aKOHOMEpHOCTHM UX JeiictBusa.  Kiaccudukanms
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH ACUCTBUS dKosnorndeckux (akropos. IIpaBuno mmammyma (K. Lmpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopbl. CBET Kak 3Koyornyeckuit pakrop. [leificTBre pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYyNIbl PACTEHUW M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posb cBera. doTonepnoausm.

Temmepatypa kak skonorumdeckuii Qaxrtop. [eiicTBue TemmepaTypbl Ha OPTaHU3MBL.
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak akonoruyeckuit Qaxrtop. I[Ipucrnocobnenuss pacTeHU K MOAIEPKAHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1mo OTHOIIEHUI0O K Boje. IlpucmocoOneHus
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpensl oOuTaHusi OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAs, TTyOMHHAS
MOJMOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOMTaHus
opranu3moB. [IpucnocobieHrs Opranu3MoB K KU3HH B Pa3HBIX CpeJax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHI KH3HHU.

XKuznennsle ¢opmbl opranu3mMoB. [lonstue o xxuzHeHHO# (opme. KusHeHHBIE (HOPMBI
pacTeHUM: NaepeBbsl, KyCTAapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJETHUE TPaBHI.
Kuznenusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne Qakropel. Buabpl OHOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHIIUS,
XUITHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCAITU3M
(KBapTUpAHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMOIEHCTBUS  (TOMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aUMOJICHCTBUU I CYIIECTBOBAHMS
OpraHu3MOB B cpesie ooutanus. [IpUHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemMoHcTpauuu
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Tabmuipl U cxembl: «IKoJoruueckue GakTopbDy, «CBETOBOHM CHEKTP», « IKOJIOTHUECKHUE
TPYIIIBI )KUBOTHBIX IO OTHOIICHUIO K CBETY», « TeIIOKpOBHBIE KUBOTHBIE», «XO0JIOTHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKUE aJanTall XUBOTHBIX», «Cpenpl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, « KuzneHHsie GOpMBI pacTeHHI», « Ku3HeHHbIE (POPMBI JKUBOTHBIX),
«JKocHUCTEMA IIHPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «llenu nutanus»,
«XunanyectBoy, «Ilapasutnzm», «Konkypenmus», «Cumomos», «KoMmeHcammzmy.

O6opynoBanue: repObapul pacTeHUN W SKUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (akTOpoB, TepOApUU  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHbBIC
pacTeHus, rep0apuu ¥ KOJUIEKLIUU TEIJI0I00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMUMBBIX PACTEHUH,
yyyena MNTULl U 3Bepeil, repOapuu pacTeHHil, OTHOCSIIUXCS K TrUrpoduram, Kcepodutam,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYIII, KOJUICKIIMH KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpemax, TrepObapuM M KOJUIGKIMHM PAacTeHUH U JKUBOTHBIX, OOJAJAOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUM KH3HHU, repOdapuu M KOJUIEKLIHU
pacTeHU U KUBOTHBIX PA3NUYHBIX KU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOIIUX B
Pa3IUYHbIX OMOTUYECKUX B3aUMOJEHCTBUAX.

JlabopaTopHasi pabora «BrlsiBneHne npucnocobieHuii OpraHu3MoB K BIUSHUIO CBETa.

JlaGopaTopHasi padoTa «BbisiBIeHHE TPUCIOCOOJICHUM OpPraHU3MOB K  BIIUSIHHUIO
TEMIIEpaTypPbI».

JlabopaTopHasi padora «AHaTOMUYECKHME OCOOEHHOCTH DPACTEHUM U3 pa3HbIX MECT
o0UTaHUN.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJOTHYECKHE XapaKTePUCTUKH momysiuu. [lomymsmus kak Ouonoruyeckas cucreMa.
Pone HeomHOpOOHOCTH Ccpenbl, (QU3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTHH BUIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YUCJIEHHOCTh, INIOTHOCTh, BO3PAaCTHAs M II0JOBAasi CTPYKTYypa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

Dkojoruyeckas CTpykTypa nomyisiuu. OleHKa YUCICHHOCTH MOMyssiuu. JuHamuka
NONYJIALMY U €€ peryisiius. buotndeckuil moreHuran nonyiasuuu. MoaenupoBaHue TMHAMUKA
nonynsauun. Kpusble pocta uymucieHHoctu mnonyisiuuu. Kpusbsie BbDKuBaHus. Perysius
YUCIEHHOCTH TOMYJSIHNA: POJb (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

ITonatue 00 5kojoruyeckoi Huiie BuAa. MectooOuTaHnue. MHOroMepHas MOENb
skosornyeckod Humm k.M. Xarunacona. Pazmepsl skonmorndyeckord HUM. [loTeHnmansHas u
peann30BaHHAas HUIIIU.

Bun xak cucrema nonyisanmii. Apeansl BUAOB. BBl M HMX KU3HEHHBIE CTPATErHH.
OKOJIOTUYECKHE DKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEIEHUS W MWrpalluid >KUBOTHBIX. buojormyeckue WHBa3UU
Yy>KE€pPOJIHBIX BUIOB.

JdemoHcTpauuu

IHoprper: Ix. . XaTyuHCOH.

TaOauire! ¥ cXeMbl: « DKOJIOTUYECKUE XapaKTEPUCTUKHU MOMyJIAum», «[IpocTtpancTBenHas
CTpyKTypa mnonyisuun», «Bo3pactHple nupamuasl nomyisiuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMH OpraHmsmMamu», «Mopenb 3Kojorudecko Humum JIx.
M. XarunHCcoHay.

ObopynoBanue: repoapun paCTeHNUN, KOJUIEKITUN KUBOTHBIX.

JladopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCEeICHUIOY.

Tema 9. Jkoj10rusi cood1IECTB. IKOJIOTHUECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buorenos u ero cTpykrypa. CBA3u MeXIy OpraHu3MamH B
OuoreHo3e.
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Oxocuctema Kak oOTkpbiTas cuctema (A. Jx. Tencnm). DyHKIHOHANBHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckne ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 0610ku 3kocucteM. [10uBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BeriecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeau SKocUcTeMbl. buomacca u npoaykuus. K0IoruuecKrue mupaMubl
quces1, OnomMacchl ¥ SHEPTUH.

Junamuxa 9KOCUCTEM. Kamacmpodguueckue nepecmpouKu.
@nykmyayuu. HanpaBieHHbIe 3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHbie U
BTOpPUYHBIE CYKIIECCHM M UX HPUYUHBL. AHTPONOIEHHbIE BO3JIEHCTBUS HA CYKIIECCHUU.
KnumakcHoe coobmectBo. buopaznooOpasue u MoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOILIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKOocucmemvl Mopeli U OKeaHos.
Dxocucmemvl myHop, n1ecos, cmenetl, Ny CMvlHb.

AHTpOTIOTEHHBIE  JKOCHCTEMBL. ATrpo3KocucTeMa. ArpoueHo3. Pazmuumsa wmexmy
AHTPONOTEHHBIMU U TPUPOJHBIMU HIKOCHCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['oposckas ¢opa u dayna.
CunanTponuzanus ropojackoi ¢ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUSA OCHOBHBIX  B3aMMOJCWUCTBUN  OpPraHU3MOB B
aKocucTeMax. Ponbv  kackaonoco spgexma u 6udos-30uduxamopos (Kiouesvbix 6udos) 6
@yHrkyuonuposanuu sxocucmem. IlepeHoc SHEPTUU U BEIIECTB MEXK/Ty CMEKXHBIMU YKOCUCTEMaMHU.
YCTOHYMBOCTh OpPraHU3MOB, TMONYJSIIMA M JKOCHUCTEM B YCIOBHAX €CTECTBEHHBIX W
AHTPONOTEHHBIX BO3/ICHCTBUH.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  pA3HbIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl 3IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemoHcTpauuu

Hoptper: A. Ix. Tencnu.

Tabauie! u cxembl: «CTpykTypa OMOLIEH03a», « IKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«9KocucTeMa XBOHHOro Jjeca», «DyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemectB B dkocucteme», «llemm mnuTaHus (macTOWIIHAs, OETPUTHAs)Y,
«OKoJOTHYEeCKas MUpaMUa YUcen», « IKOJIOTnYecKas mupamuia OMoMacch», « DKOJOrHUecKas
nupamujia sHepruny», «OdpazoBanue 0osota», «[lepBuunas cykueccus», « BocctanoBnenue neca
nocJje noxapay, « JKocucTemMa 03epay, «ArpoueHos», «KpyroBopor BemecTB 1 HOTOK SHEPTHH B
arporieHose», «IIpumepsl ypooakocuctem».

Ob6opynoBanue: repbapuy pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dydesia NTHIl U 3BEpeH,
repOapuu KyJIbTYPHBIX H JUKOPACTYIIUX PACTCHUH, aKBAPUYM KaK MOJIEIIb YKOCHCTEMBI.

IpakTnueckas padora «/3yyeHue u onrcaHue ypooIKOCHCTEMBD.

JlabopaTopHas padora «/3yueHnne pazHooOpa3ust MEJIKUX MTOYBEHHBIX WICHHUCTOHOTHX B
pa3HBIX IKOCUCTEMAX).

IKCKypens «IKCKypcHsl B TUIIMYHBIA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, elIbHHK, Ha
CYXOJIOJbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

DKCKYpCcHst «IKCKYPCHSI B arpo3KOCUCTEMY (Ha MOJIC UK B TEIITMYHOE XO35SHCTBO)».

Tema 10. buocdepa — rinodanbHast 3KocucTEMA

buocdepa — obmiermaneTaprast 06oy0uka 3emMiid, TA€ CYIIECTBYET WJIM CYIIECTBOBaIa
*u3Hb. Pa3BuTHe npeacrasnenuii o buochepe B Tpynax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocgepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKINU.
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3aKOHOMEPHOCTHU cyiecTBoBaHus 6uocheprl. OcobeHHOCTH OMOCchephl Kak ri00aabHOI
sKocucTeMbl. J[MHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreOXMMHUYECKHE ITUKIIBI (YTiIepoia, a30Ta). PUTMUYHOCTH siBieHHI B Orocdepe.

3onaneHOCTh OMOchepbl. [lonsTre 0 6mome. OCHOBHBIE OMOMBI CYIIU: TyHIpPA, XBOWHBIE
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IyCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa u GyHKOUS SKMBBIX CHUCTEM, OIEHKa HUX PECYypCHOrO TNOTEHIHuana u
O6rocdepHbIX QPyHKIHUI.

JleMoHcTpanumn

Hoptpetsr: B. U. Bepuaackuii, 3. 3tocc.

Tabauiet u cxembl: «I'eochepst 3emnn», «Kpyrosopor azora B npupoae», «Kpyrosopor
yriiepojia B rnpupojie», «KpyroBopot kuciaopoaa B npupone», «KpyroBopoT Boabl B IPUPOIE,
«OcHoBHBIE OMOMBI cyny, «Knmumatuueckue nosica 3emum», « TyHapay, «Taiira», «CMmemaHHbIi
necy, «llupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «[lycToinsy, « Tponudyeckuii secy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kalomas cpeaa

DKOJOTHYECKHe KPHU3UChl M HMX MpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouochepy.
3arpsi3HEHUE BO3YIIHOM cpenibl. OXpaHa Bo3ayXa. 3arpsi3HeHHE BOJIHOM cpepl. OXpaHa BOIHBIX
pecypcoB. Paspymenue noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue kiaumara.

AHTpOIIOT€HHOE BO3JCHCTBHUE Ha PACTUTENbHBIN M KUBOTHbIE Mup. Oxpana
PacTUTENBHOTO U )KUBOTHOI'O MUpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl MPUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipuponnbie Tepputopun (OOIIT). borannyeckue caabl U 300JI0THYECKUE
MapKH.

OcCHOBHbIE TPUHILIMIIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA U NpUpObl. PaionanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH INI00ATBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
Y €T0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butne METOJI0B MOHHUTOPHHTA pa3BUTHA OIaCHBIX TEXHOT'€HHBIX
npoueccos. Cucmemnwle UCcne008ans. nepexooa K pecypcocbepezarowell u
KOHKYPEeHMOCNnocobHot  dHepeemuxe. buonocuueckoe  pasnoobpasue  u  b6uopecypcsi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusaowjue 00Cmyn K uHgopmayuu no
COCMOSIHUIO OMOENbHBIX 8U008 U IKOcucmeM. OCHOBbL IKopeaburumayuu IKocucmem u cnocobos
b60pvOLL ¢ buonospedicoenusmu. Pexonempykyus MOpCKUX u HA3eMHbIX IKOCUCTNEM.

JdemoHcTpauuu

Tabmuubel W cxembl: «3arpsi3HeHre  atMocdepbl», «3arps3HeHue ruapocepsn,
«3arps3HeHne NouBbh», «I[lapHUKOBBIN 3P PekT», «Oc000 0XpaHseMble TPUPOIHBIE TEPPUTOPUI,
«Mogenu ynpasiasieMOro MUpa».

O6GopynoBanue: ¢poTorpadun oxXpaHseMbIX pacTeHHI U )KUBOTHBIX KpacHoit kaurn Poccuiickoit
®enepanun, KpacHoi KHUIM permoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IpOrpaMM CpeAHero od1ero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHSI MPOTPAMMBbI 110 OUOJIOTHH BBIICICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHWE OOy4YaIOIIMMHUCSH  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTU — TFOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIbBHOCTH u
CaMOOIIPENICNICHUIO, Haluyue  MOMUBayuu K 00y4YEeHHIO Ouosoruu, yenenanpagieHnoe
pazeumue BHYTPEHHUX yOSKICHHUI TMYHOCTH Ha OCHOBE KITFOYEBBIX IEHHOCTEH U HICTOPUIECKUX
TPaJULMHA pa3BUTUA OHOJIOIMYECKOIO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUarOIINXCS
PYKOBOJACTBOBATLCS B cBOCH ACATCIIBHOCTH IECHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMU, IMMIPUCYITUMU
cucreme OMOJIOrNYECKOr0 o0pa3oBaHusl, Haluyue npagoco3HaHus FKOJIOTHUECKON
KYJIbTYpPbl, CHOCOOHOCMU CMAUMb 1IEIN U CTPOUTD KU3HEHHBIE IIIAHBbI.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPOTrPAMMBI MO0 OMOJIOTMH JAOCTUTAlOTCS B €IUHCTBE
yqe6H0171 M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLUOKYJIbTYPHBIMU, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOliecTBe MpaBUJIaMUd M HOPMaMu IOBEACHUS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHMsI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLUM JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUA K 3aKOHY M IIPABOIOPANKY, YEIOBEKY TpyZa U CTaplIeMy IIOKOJICHHUIO, B3aUMHOIO
YB@KEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJbTYPHOMY  HacleIui0 MW TpaJulusIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKPYKarollen cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS yUeOHOro npeamMeTa « buonorusy NOmKHbBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
HOSI/IIII/IGI\/'I JINYHOCTHU, CUCTEMOH INEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHMCKOro oOIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pCain3alliid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydYarolerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX NpaB M 0O0sS3aHHOCTEH, YBa)KEHHE 3aKOHA H
MIPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH /EATEIILHOCTH MPU CO3/IaHUH YUE€OHBIX IPOEKTOB,
PEIICHHUN y‘I€6HBIX U I103HABaTCJIbHBIX 3a/1a4, BBIIIOJIHEHUN OMOJIOTHYECKHAX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MILMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYUTBIBaTh B CBOMX JCHCTBHUAX HEOOXOAMMOCTb KOHCTPYKTUBHOTO
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y66)KI[6HI/I$IMI/I, KYJbTYPHBIMU LEHHOCTSAMU U COLIMAJIbBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTb K COTPYAHHMYECCTBY B IIPOHECCE COBMECTHOI'O BBINTOJIHCHUA y‘-IC6HBIX,
MIO3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 33Ja4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYX IACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONCPKAHUS,

TOTOBHOCTh K T'YMaHUTapHON U BOJOHTEPCKOU NEATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKON TPaXKAAHCKON MACHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaocT 3a CBOW Kpaid, CBOXO
Ponuny, cBOM sA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;
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LIEHHOCTHOE OTHOILIEHWE K NPUPOJHOMY HACIEOUI0 U TaMSITHUKAM MPUPOJIBL,
JocTikeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBIIEHHE U Pa3BUTHUE
Ouosoruu, MOHMMAaHUs 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeinas yoexx1€HHOCTh, TOTOBHOCTb K CITYXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHUE JYXOBHBIX IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PELIECHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOWM pOJMUTENSIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEW CEeMEWHOM KU3HU B COOTBETCTBHH C TPAIUIMSIMH HapOJ0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi SCTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHWMaHKE YMOIMOHAIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IMPOSIBIATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

5) dusuueckoro  BocnuTaHusl, (OPMHPOBAHMSI  KYJbTYPbl  3I0POBbS M
IMOIMOHAIBLHOTO 0J1arONoJIy Husi:

MMOHMMAaHKE U peaiu3aius 310pOBOro U 0e30macHOro oopasa Ku3HH (3J0pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPAaBWII M HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH IMpaBUJ HMHIUBUAYATBHOIO U KOJUIEKTUBHOTO 0©€3011acHOro
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIINX 3/I0POBBIO U )KH3HH JIFOJICH;

OCO3HaHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTPEOISHHs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I001E;

TOTOBHOCTb K  AKTUBHOW  JIEATENBHOCTH  TEXHOJOTMUECKOW M  COIMaIbHOMN
HAIpaBJIEHHOCTH, CIMOCOOHOCTh MHUIIMHPOBATH, IUIAHHUPOBATH M CAMOCTOSTEIEHO BBHIIOIHATH
TaKyIo J1esITeIbHOCTb;

WHTEpEC K pa3inyHbIM chepaM mpodecCHOHANBHON AEATENbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOP OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE [IaHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHHIO U CaMOOOPAa30BaHUIO HAa MPOTSHKEHUU BCel
KHU3HH,

7) 9KOJIOrHYeCcKOro BOCIIMTAHM:

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOILIEHHE K PUPO/IE KaK HCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKON KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYIKAIOIIEH CPEIIBI;

OCO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0eM U MMy Tel ux perieHus;

CTIIOCOOHOCTH MCIIOJIB30BaTh MPpHOOpeTaeMble TIPY W3YYCHUN OMOJIOTUH 3HAHHS M YMEHHSI
OpU pEIIeHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONIb30BaHHEM (coOI0AeHNE
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IIPaBWJI TOBEIEHUS B INPHUPOAC, HANPABICHHBIX HA COXPAaHEHUE DPAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE ACUCTBUM, NMPUHOCSIIIUX BpEA OKpYXKaroUleW IMPUPONHOHN cpene,
YMEHHE TPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE€ Pa3BUTOrO 3KOJIOTMYECKOIO MBIIUIEHMS, 3KOJIOIMYECKOM KYyJbTYpbI, OIIbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHS PpYyKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKATHBHOM M COLMAIbHOM IPAaKTUKE, NOTOBHOCTU K YYacTUIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTNYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMHUPOBAHHOCTE MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOILIECTBEHHOW IpPaKkTUKH, OCHOBAaHHOIO Ha JAMAJore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpIIEHCTBOBAHNUE A3bIKOBOM U UUTATENILCKOM KyJIbTYPbI KaK CPE/ICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

MOHWMaHKE CreNU(PUKN OMOIOTHM KaK HayKH, OCO3HaHHs €€ posid B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaloIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN M pelieHUH IPo0OIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJISi COBPEMEHHON IMBUJIM3AIMU: 00ECTICUCHUS
HOBOI'O YPOBHS Pa3BUTHUSl MEIMILIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pelarh pecypcHble MpobaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoaa K ycTOMuMBOMY Pa3BUTHIO, PallUOHATIbLHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HH;

3aWHTEPECOBAHHOCTh B MOJIYYE€HUU OMOJIOIMYECKUX 3HAHUH B IIEJISAX MOBBILIEHUS 00ILei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOHM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYyHKIIMOHAILHOU
IPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHun OUoJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJSyyaeMble 3HAHUS Ui aHalIW3a M OObBSICHEHUs SBJICHUMN
OKpYXAaloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JAenaTh O0OOCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHBIX (D)AaKTOB M MMEIOLIUXCSA JAHHBIX C LENbI0 IMOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIHOJBb30BaTh OMOJIOrMYECKHE 3HAHUS Ul PELCHHS
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE LIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOEKTHYIO U
HCCJIEIOBATEbCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHHIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.
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METAIIPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yiibTaThl OCBOCHUsI Y4eOHOTO Tpeamera «bHoJorusy BKIHOYAIOT:
3HaUMMBbIC IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TTOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEeMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, TPOIECC, CHCTEeMa, HAaydHbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJOBaHMUE, HAOIIOJCHUE, U3MEPEHUE, SKCICPUMEHT W JIPYTHE); YHUBEpPCAIbHBIC
yueOHbIe NieiicTBUs (TI03HABaTelIbHbIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), 00CCIICUHBAIOIIIEC
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAaMOTHOCTH U COIMAIBHOW KOMIIETCHIIMU OOYYarOIIUXCS;
CHOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHUBEpCaJIbHbIC ydeOHBIC JCWCTBHUS B IO3HABATEIHHOW U
COLMAIbHOM MIPAKTHKE.

B pesynbrare w3yueHuss OWONIOTMH Ha YPOBHE CpEIHEro oO0mero ooOpazoBaHUs Y
oOyuarorierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIC NEHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICUCTBUS, PETYJISTHBHBIC YHHUBEPCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS JICATEILHOCTD.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 00IIero o0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

ORiaieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYITUPOBATh M AKTyaJIM3UPOBATH MPOOJEMy, paccMaTpwBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a,
CHHTE3a, CpPABHCHHS, KJIACCU(PHUKAIMKU, OOOOIIEHUS), pPaCKPbIBaTh CMBICT OHOJOTHUYECKUX
MOHSITHI (BBLICIATH KX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATE CBS3H C APYTHMH MOHITHIMH);

OTIpEICNATh ILEeNU NEeATENIbHOCTH, 3aaBas MapamMeTpbl U KPUTEPHUH WX JOCTHXKCHUS,
COOTHOCHTH PE3yJIbTAThI JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMONIOTUYECKUE TOHATUSA ISl OOBsICHEHHs (aKTOB U SIBICHUH KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSITh CXEMHO-MOJICTILHBIC CPEJICTBA JUIS MPEACTABIICHUS CYIIECTBEHHBIX CBS3CH H
OTHONICHUH B M3yYaeMbIX OMONOTHYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUs MTPOOIEMBI C YYETOM aHaIN3a UMEIOIIMXCS MaTepUATbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB IENSIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIUHUPOBATh W BBIMONHATH pPabOTy B YCIOBHSX pEAITbHOTO, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIQ/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKOW U MPOEKTHOW AESITeNFHOCTH, HABBIKAMH
pasperieHust mpooeM, CIIOCOOHOCTRIO M TOTOBHOCTHIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHus MPAKTUYECKHX 3aa4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMIHBIC BHJBI JEATCIEHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €TI0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYyaIlMsX, B TOM YHWCIE MPHU
CO3/IaHUH YYIE€OHBIX M COITHATBHBIX TPOSKTOB;
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(GbopMHpOBaTh HAYUYHBIN TUI MBIIICHHS, BIaJIeTh HAYyYHOU TEPMUHOIOTHEHN, KIIIOUEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh U (POPMYJIMPOBaTh COOCTBEHHBIE 3a/laud B 0OPa30BaTENbHON AEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJIATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJlM3MpOBATh 3ajayy, BBbIIBUIATh
TUIOTE3y €€ PeLIeHNs, HAXOJUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napamMeTpsl U KpUTEPUU PEIICHUS;

aHAJM3UPOBATh TIIOJyYEHHBIE B XOJA€ PELICHHUS 3a/aud Pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh lieJICHANpPaBICHHBIA MOUCK NEPEHOCAa CPEJCTB M CIIOCOOOB JIE€HCTBUS B
po(heCcCHOHATLHYIO CPEey;

yMeTb IE€PEHOCUTh 3HAaHUS B II03HABATEIbHYI0 U  IPAKTUYECKYl0  00JacTu
KHU3HEIEATEILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJCH, NMpPEUIaraTh OPUTHHAIBHBIC TOAXOIbl M PEIICHUsS, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIIle albTepHATUBHbIEC PELICHHUS.

3) padora c nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHbIX MCTOYHMKAX MH(OpMaIMM (TeKcTe yuyeOHOro mnocoowus,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITbIOTEPHBIX
6a3ax [naHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh HH(POPMALUIO pa3IMYHBIX BHUAOB U (HopMm
NPEeCTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMynaMpoBaTh 3ampochl M NPUMEHATh Pa3IMYHblE METOIbl IIPU TOUCKE U OTOOpe
Oouonornyeckoit nHMGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUST y4eOHBIX 3a/1a4;

IpUOOpeTaTh ONbIT UCIOJIB30BaHUS MHGOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY THpPEACTaBICHUs OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYroe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpPEACTBa HpU paboTe ¢ OHMOIOTHYECKOMH
uHpOpMannell: TPUMEHITh XUMHUYECKUE, (PU3MUECKUe W MaTeMAaTWYeCKHE 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIOJIb30BaTh U TMPeoOpa3oOBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJaJIeTh HaBbIKAMM pAacllO3HaBaHMS U 3aIIUTBl MHPOpPMALUHU, HHGOPMALMOHHON
0€30MacHOCTH INYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6enme:

OCYILECTBIATH KOMMYHHUKAIMH BO BCEX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCHU TIO CYIIECTBY OOCYXKTaeMoil TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TpeajgaraeMoil 3ajayd, YYHUTHIBaTb MHTEPEChl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYACTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOalibHbIE CpeACTBa OOIIEHHUS, NMOHMMAaTh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCEUIOK BOZHUKHOBEHUST KOHPIIMKTHBIX CUTYallui, YMETh CMATYATh KOHQIUKTHI H
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOILICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:
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MIOHMMAaThb U MCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHIMBUAYAIbHONW paOOThI MpU
peleHn OMONIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHI € Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JIE€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATS IIJIaH JCHCTBUM, pacIpeessiTh PO ¢ Y4ETOM MHEHUN
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaX/I0r0 y4aCTHUKA KOMaH/bl B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJIEU C MO3MLMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS Ul BBIABICHUS NPOOJEM M HX peIIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M IMOCTYIKaxX IO OTHOIIEHUIO K >KUBOW IPHUPOJE, CBOEMY 370POBbI0 U 3JI0POBBIO
OKPYXKaloLIMX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBIBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBAaTH COOCTBEHHBIE 33Ja4M B 0Opa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIeHUs IPOOIEMbI C YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieniaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON 3pYTUIIMU B PA3HBIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBbIKaMU MIO3HABATENbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBIX JAEUCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIOIB30BATh MPUEMBI pedieKCuu
JUISL OLICHKU CUTYalluH, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJbTaToOB AEATEIbHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MIPU aHAIHU3€E Pe3yIbTaTOB AESTEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKA.
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INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yibTaThl OCBOEHHS COAEpKaHUs ydyeOHoro npeamera «buomorus» Ha
yrayOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha oOecrieueHue pOopUILHOTO
00yueHust ooyvaronuxcs orosgorud. OHM BKIIOYAIOT: CIICU(PUISCKUE JIJIs1 OMOJIOTHH HAy4HbBIC
3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI IO OCBOCHUIO, HHTEPIIPETALMHU U IPE0OPa30BaHUIO 3HAHUM,
BUJIbI IEATEIIBHOCTH 110 NOJIYYEHUIO HOBBIX 3HAHUN M X NPUMEHEHUIO B PA3JIUYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX CUTyauusX. [IpeamerHble pe3yibTaThl IPEICTaBIEHbI 110 T0J1aM
U3yYEeHHUSL.

[Ipenmetnsie  pe3ynbTaThl  OCBOEHHS ydeOHoro mpenmera «buomorus» B 10
KJlacce IOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IIPUPO/IbI M PEILICHUN
po6JeM palnoHaIBLHOTO MPUPOIOTIONB30BAaHUS, O BKJIAI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX B
pasBUTHE OMOJIOTUY;

BJIQ/ICHUE CUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliyue
Ouosornyeckre TEPMHHbI M TMOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeTaboJIM3M, FOMEeocTas,
CaMOperyJisiliysl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kieroyHas Teopus 1. [lIBamna, M. llneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOIr000pa3ust U MPOMCXOXKIEHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOr0 MOKOJIEHUSI, PACLIEINIEHHUS, YUCTOThI TaMeT, HE3aBUCUMOTro HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX pAZOB B HacieICTBeHHOM wu3meHuuBoctd H. U. BaBuiosa), npuHUMITBI
(KOMILJIEMEHTApHOCTH);

BJIaJIeHHE OCHOBHBIMM METOJIaMH Hay4YHOT'O MO3HAHUS, UCIIOJIb3YEMBbIX B OMOIOIMYECKHX
HCCJIEJOBAHMSIX KUBBIX OOBEKTOB (OIMCAHHUE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIENATH CYLIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, Y€JIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, POTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEIIOBEKA,
OMOJIOrMYECKHX MPOLIECCOB: OOMEHA BellecTB (MeTabo0In3M), IpeBpallleH s SHEPTHH, OPOXKEHHUS,
aBTOTPO(HOIr0 U TeTepOTPO(YHOT0 TUIIOB MUTAHMSI, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHS,
MHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOO0DA;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXIY OpPraHOMJaMU KIJIETKU U UX (YHKIUSIMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLUUAMH, MKy OpraHaMHM U CUCTEMaMH OPTaHOB Y
pacTeHMi, >KMBOTHBIX W 4YeJIOBEKa M UX (QYHKIUSAMH, MEXIy CHUCTEMaMH OpPraHOB M HX
(GYHKIMAMHU, MEXIy dTanaMd OOMEHa BEIECTB, ATAallaMH KJIETOYHOI'O IMKJIA M YKHU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(deHoTHIoM u (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NMPU3HAKU >KUBBIX CHCTEM, B TOM YMCJIE PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HUCII0JIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMAaTUUYECKUX IPYIIII;

yMEHHE peuiatb OMOJOrMYecKHUe 3a/layd, BBIABIATH MPUYMHHO-CIIECTBEHHBIE CBS3U
MEXXTY UCCIIEyEeMBbIMU OMOJIOTMUECKUMHU MPOLIECCAMH U SIBIIEHUSIMH, JIEJIaTh BBIBOJIBI U TPOTHO3BI
Ha OCHOBaHUH MOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COONI0NATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHUEM;
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YMEHHE BBIABUraTb TMIIOTE3bl, IMPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyaHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIEI0BATEIbCKOW paboTe M0 OMOIOIUH, SKOJIOTUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, W MyOJMYHO HPEICTABIATH
HOJIyYEHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OIICHMBATh OSTHUYECKUE AaCIEKTHl COBPEMEHHBIX HCCIEIOBaHUNA B 00JacTu
Ouosoruu M MeAUUUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAalpaBIEHHOE
U3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBINA BBIOODP Oyayiieil npodeccnoHaabHON AesITeIbHOCTH
B o0Onactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
[UILEBOM INPOMBILIUIEHHOCTH, YITyOJIATh II03HABATEJIbHBIM HHTEpEC, HAIpPaBICHHbIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLIEW MpodecCMH U MPOAODKEHHE OHOJOTHMYECKOTO
00pa30BaHus B OpraHU3aLUAX CPEHEro MPOo(heCCHOHATBHOIO U BBICILIEI0 00pa30BaHMUs.

[IpenmerHble  pe3ynbTaThl OCBOeHHs yudeOHoro mnpeamera «buonorus» B 11
KJlacce JOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAYK, B
(GOopMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpAa, B IO3HAHUU 3aKOHOB
NPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHAIIBHOTO IPUPOJIOIIOIIB30BAHMSL, U B (POPMUPOBAHMH LIEHHOCTHOTO OTHOLLIEHUS K IPUPOJIE,
00IIEeCTBY, YENOBEKY, O BKIJIQZC POCCHICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BJIAJIETh CUCTEMOW OMOJOTMYECKMX 3HAHHA, KOTOpas BKIIOYAET ONMpPEICIICHHS U
IOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIiuX OWOJOTMYECKUX TEPMUHOB M TOHATHHA (BUA,
IKocucTeMa, Ouocdepa), Owmonormdeckue Teopuu (dBomronnoHHas Teopust Y. JlapBuHa,
CHUHTETHYECKass Teopus sBoironuu), ydeHus (A. H. CeBepuoBa — 0 IyTAX M HamlpaBIECHUSAX
sBosmronuu, B.W. Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimueBoro cxonacta K. M. bapa), npasuwia (munumyma FO. JIuGuxa,
HKOJIOTMUYECKOM MUpaMuabl S3HEPTUn ), runoressl (runotesa «mupa PHK» V. 'nnbepra);

yYMEHUE BJaJleTh OCHOBHBIMM METOJAMU HAy4YHOI'O T[I03HAHMS, MCIOIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHMIX JKUBBIX OOBEKTOB M DKOCHUCTEM (ONMHCaHUE, H3MEpEeHHeE,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU AHTPOIOIEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIJENATh CYIIECTBEHHbIC NPU3HAKU: BUI0B, OMOT€OLEHO30B, 3KOCHUCTEM U
O6uoctepsl, CTaOMIM3UPYIOUIET0, ABMXKYLIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOO0pa,
JJIONATPUYECKOTO0 U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYILIMX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYJISALUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOWTaHMs, YepeOBaHUs
HarpaBJIEHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3AaMMOCBSI3M MEXIY MPOIECCaMH ABOJIONUH, JBUKYIIUMHU
CHJIaMH aHTPOIOTreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX HKOCHCTEM U MPUCIOCOOIIEHUSIMH K HUM
OpPTraHNU3MOB;

YMEHUE BBISBIATh OTIMYUTEIbHBIC TPU3HAKH KHUBBIX CHCTEM, TPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIONIb30BaTh COOTBETCTBYIOIINE aPTyMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB pA3HBIX CHCTEMaTHMYECKHX TpYMIL,
B3aMMOCBSI3M OPTaHW3MOB W Cpebl OOMTAHWs, SIWHCTBA UYEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHMsT MHOT000pa3usi BUJOB M 3KOCHCTEM KaK YCJIOBHUS COCYIECTBOBAHHUS HPUPOABI U
YeII0BEUYECTBA;
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YMEHHE pemiath OMOJIOTMYECKHE 3a/ladyd, BBISIBISATH NPUYHHHO-CICICTBCHHBIC CBS3H
MEXKTY UCCIIEYEMBbIMU OMOJIOTMYECKIMH IPOLIECCAMU U SBJICHHUSIMH, JIEJIaTh BBIBOABI M IPOTHO3BI
Ha OCHOBAHHH IOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh HMX OSKCICPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1eNb UCCIIeIOBAHUS, aHATTM3UPOBATh MOJYUYCHHBIC PE3YJIbTAThI U JIEJaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIBCKONW paboTe MO0 OMOJIOTHH, SKOJOTUU H
MEIUIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
NOJIyYeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EpEeHIUIX;

YMCHHE OIICHWBaTh TUIOTE3bl M TEOPUH O MPOUCXOKIACHUU IKH3HH, 4YEJIOBEKAa W
YeJIOBEYECKHX pac, O IMPHYMHAX, TOCIEIACTBUAX M CIOCO0aX MPEJOTBPALICHHS TI00aIbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBINA BHIOODP Oyaymieil mpodeccnoHaabHON AesITeIbHOCTH
B o00macTu OWOJIOTHH, OKOJOTHUH, MPUPOIONOIb30BAHUS, MEIAHUIUHBI, OHOTEXHOJIOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUINEBOH MPOMBIIUICHHOCTH, YTIIyOIsITh
MI03HABATENIbHBIN HHTEPEC, HAIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MTpodeccuu
U MIPOAOJDKEHHE OMOJIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIMIX CPETHETO MPOPECCHOHATHLHOTO
U BBICIIIETO 00pa30BaHHSI.

32



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pas3zaeinos u teM KonngectBo yacoB|| DnexTpoHHbIE (IIHPPOBHIE)
/1 pOrpaMMBbl o0pa3oBaTeNbHbIC PECYPCHI
|1 HBI/IOJ‘IOFI/IH KaK HayKa H H https://lesson.edu.ru/06/10 |
|2 H}KI/IBHe CHCTEMBI U MX M3yUYCHHE H H https://lesson.edu.ru/06/10 |
3 |Buonorus kierku | | nhttps://lesson.edu.ru/06/10 |
‘4 HXI/IMI/IquKaﬁ OpraHM3anyst KIeTKU H 10 H https://lesson.edu.ru/06/10 |
‘5 HCTpoeﬂne ¥ (DYHKIIUHN KIETKH H 8 H https://lesson.edu.ru/06/10 |
6 ||OOMeH BeIecTB | IIpeBpaIlcHIe 9 https://lesson.edu.ru/06/10
SHEPIUU B KIICTKE
7 |Hacnencreennas uHbopmanus u 9 https://lesson.edu.ru/06/10
peanu3anus e€ B KICTKe
‘8 H}KI/BHeHHbIﬁ LUKJIT KJIETKU H 6 H https://lesson.edu.ru/06/10 |
‘9 HCTpOCHI/Ie ¥ (YHKIIMM OPTaHU3MOB H 17 H https://lesson.edu.ru/06/10 |
‘10 HPa3MHO)K€HI/Ie U pa3BUTHE OPTaHU3MOB H 8 H https://lesson.edu.ru/06/10 |
11 |[enermka — HayKa O HACJIEICTBEHHOCTH 2 https://lesson.edu.ru/06/10
Y U3MCHYHUBOCTH OPraHU3MOB
‘12 H3aKOHOM€pHOCTI/I HACJICICTBEHHOCTH H 10 H https://lesson.edu.ru/06/10 |
‘13 H3aKOHOM€pHOCTI/I M3MEHYUBOCTU H 6 H https://lesson.edu.ru/06/10 |
14 |[Feneruxa uenosexa I 3 | https:/lesson.edu.ru/06/10 |
‘15 HCGJ‘ICKHI/IS[ OpraHu3MOB H 4 H https://lesson.edu.ru/06/10 |
16 ||buOTEeXHOJOTHS U CHHTETHYECKAs 4 https://lesson.edu.ru/06/10
Ouosorus
17 ||Peseprroe Bpems I 1 | https:/lesson.edu.ru/06/10 |
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOIT'PAMME
11 KVIACC
Ne HanmenoBanue pa3znenos u tem OnekTpoHHbIe (IU(PPOBLIE)
n/m IpOrpaMMbl o0pa3oBaTteNbHbIC PECYpCh
Komnuectso
Y4acoB
1 3apoxIeHue U pa3BUTHE 4 https://lesson.edu.ru/06/11
HBOJTIOIIMOHHBIX TIPEJICTABICHHUI B
Ouosoruu
‘2 HMI/IK})OZ)BOJ‘IIOLII/I)I 1 e€ pe3yJbTaThl H 14 H https://lesson.edu.ru/06/11
‘3 HMaKpoaBomouHﬂ U €€ pe3ysbTaThl H 6 H https://lesson.edu.ru/06/11
4 [TpoucxoxIeHUE U pa3BUTHE )KU3HU Ha 15 https://lesson.edu.ru/06/11
3emie
5 [IpoucxoxaeHne 4yenoBeKa — 10 https://lesson.edu.ru/06/11
AHTPOIIOTCHE3
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No HaunmenoBanue pa3ienoB u TeMm DnekTpoHHbIE (IU(PPOBHIE)
/1 POrpaMMBbI o0pa3oBaTesbHbIC PECYpPChI
KomunuecTso
4acoB
6 DKOJIOTHs — HayKa O 3 https://lesson.edu.ru/06/11
B3aHMOOTHOIIEHHUSX OPTaHU3MOB U
HaJJOPraHU3MEHHBIX CHCTEM C
OKpYKarollen cpenon
‘7 HOpraHI/ISMH ¥ cpena oOuTaHus H 9 H https://lesson.edu.ru/06/11
|8 H9KOJ‘IOFI/I}I BUIOB H MOMYJISIINAIN H 9 H https://lesson.edu.ru/06/11
9 DKOJIOTHS COOOIIECTB. DKOJIOTHYECKUE 12 https://lesson.edu.ru/06/11
CHCTEMBI
‘10 HBHOC@)epa — ri00abHast SKOCUCTEMA H 6 H https://lesson.edu.ru/06/11
‘11 quJ'IOBeK U OKpY’KaroIas cpeja H 6 H https://lesson.edu.ru/06/11
‘12 ||Pe3epBHoe BpeMsI H 8 H https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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