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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma mo ydyeObHOMy mnpeamery "buomorusa" Ha ypoBHE cpeaHero oOIero ooOpazoBaHUs
paspaborana Ha ocHoBe DenepambHOro 3akoHa OoT 29.12.2012 Ne 273-®3 «OO6 oOpazoBaHuH B
Poccutiickoit ®eneparuny, PI'OC COO, Konneniuu npenogaBanust yaeOHoro npeamera «bruosorus»
¥ OCHOBHBIX TOJOXEHUH (enepanbHoil pabodeii mporpaMMbl BOCIIUTAHUSL.

VY4eOnsiii npeamet «buonorus» yrinyonéHHoro ypoHs usydenus (10—11 kiaccel) ABiIseTCsS OAHUM
13 KOMIIOHEHTOB IpeaMeTHoN obnactu «EcTrecTBeHHO-HAay4HbIE MpeAMETh». COrflacHO MOJIOKEHUSIM
OdI'OC COO mnpodunbpHbIe y4eOHBIC MPEAMETHI, M3ydyaeMble Ha YIIyOJEHHOM YpPOBHE, SIBIISIOTCS
crocobom muddepeHnmanuu o0ydeHUsT HA YpPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U TMPU3BAHBI
0o0ecreunTh TPEEMCTBEHHOCTh MEXAY OCHOBHBIM  OOIIUM, CpPeIHMM OOIIUM, CpEeIHUM
npodeccnoHaNbHBIM U BBICIIMM 00pa3oBaHueM. B To jke BpeMs KaKIblil U3 ATUX y4EOHBIX MPEIMETOB
JOJKeH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pelIeHHe O00pa30BaTENbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 33]a4, CBSI3aHHBIX C MPOPOPHEHTAIMEH 00YJAIONMXCA U CTUMYJIUPOBAHHEM HHTEpeca
K KOHKPETHOH O0OJIaCTM HAyYyHOTO 3HAHUSA, CBSI3aHHOTO C OWOJIOTHMEH, MEIUIIMHOW, JKOJOTHEH,
MICUXOJIOTHEH, CITIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY mpenMety "buonorua" naér npeacraBieHue o MENU U 3a/1a4ax U3ydeHus
yueObHoro mpeamera «buomorms» Ha  yrIyOn€HHOM — ypOBHE, OIpEneNsieT — 00s3aTeNbHOe
(VHBapuUaHTHOE) NPEIMETHOE COJIEpKaHUE, €ro CTPYKTYpUpOBAaHUE IO pasfeliaM U TeMaMm,
pacmpejieieHue Mo Kiaccam, peKOMEHAYeT MOCIeAOBaTeIbHOCTh M3Y4YeHHs] y4eOHOro marepualia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO MpOIecca, BO3PACTHBIX
ocobeHHOCTEH o0yvaromuxcsa. B mporpamme mo 6uonorun peaan3oBaH NPUHIHUIT PEEMCTBEHHOCTH C
u3ydyeHHueM OHOJOrMM Ha YPOBHE OCHOBHOTO oOmero oOpa3oBaHus, Onaromaps demy
MPOCMATPUBAETCA  HANPABICHHOCTh HA IMOCIEAYIOIEe pPa3BUTHE OHOJOTHYECKHX  3HAHMIA,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJIOTHYECKOTrO
MBIIUJICHHS], TIPEACTABICHUI O 370pOBOM 00pa3e *KM3HU, Ha BOCHUTAHHE OEPEKHOTO OTHOILICHHS K
OKpY’Karole mTpupoaHOo cpeae. B mporpamme mo OHOJIOTMH TakKe IOKa3aHbl BO3MOXKHOCTH
yuebHoro mpeamera «buomorus» B peammzamum TpeboBanmii ®I'OC COO K IUIaHUPYEeMBIM
JTUYHOCTHBIM, MeETalpelMETHBIM M TMPEAMETHBIM pe3ylbTaTaM oOydeHus U B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABaTEIbHON JESITEIbHOCTH OOYYAIOLIMXCS M0 OCBOCHUIO COAEP)KaHUS
OMOJIOTMUECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYueOubiii npeamer «buonorusi» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs —3aBeplIacT
Ouosoruuyeckoe 00pa3oBaHUE B INKOJE M OPUEHTHPOBAH HAa PACIHIUpEHUE U YriyOJeHHe 3HaHUN
o0yyJaroImuxcs 0 KUBOM MPHUPOJIE, OCHOBAX MOJIEKYJISPHON M KJIETOYHOH OMOJIOrHH, SMOPHOIOTUU U
OMOJIOTHH Pa3BUTHA, TEHETUKHU, CEJIEKIIMH, OMOTEXHOIOT MU, IBOJIFOLIMOHHOTO YUYE€HHUS U 3KOJIOTHH.

N3ydyenne yueOHoro mnpenmera «buonorus» Ha yriayOJIeHHOM YypOBHE OpPHUEHTHPOBAHO Ha
MOJIFOTOBKY OOyYaroImuXcsl K MOCIeIyIoEeMy MOJy4YeHHI0O OMOIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHu3alMsIX CpeaHero npodeccuoHanbHOro obpasoBaHus. OCHOBY €ro CoOJEpXaHHsS COCTaBIISET
cucreMa OMOJIOTMUECKHUX 3HAHUMU, MOJIYYEHHBIX NPU HU3YYEHHH OOYYalOUIUMUCS COOTBETCTBYIOIIHUX
CHUCTEMAaTUYEeCKUX Pa3/ejoB OMOJOTUU HAa YpOBHE OCHOBHOIO o0miero odpasoBanus, B 10—11 kmaccax
9TH 3HAHUS MOJTYYarOT pa3BUTHE. Tak, pacUIUPEeHbl U YIIIyOJIeHbl OMOIOTHYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHU3ME 4YeNOBeKa, OOIUX 3aKOHOMEPHOCTSAX JKHU3HH,
JIOTIOJTHUTENBHO BKIIIOUEHBI OHOJIOTHUYECKHE CBEACHUS MPUKIAJAHOIO M TIOMCKOBOIO Xapakrepa,
KOTOpbI€ MO’KHO HCIOJIb30BaTh KaKk OPUEHTUPBI AJIs MOCJIEaYIoNIero Beioopa npodeccun. Bozmoxua
TakK€ HWHTErpanus OHMOJOTMYeCKUX 3HAaHUH C COOTBETCTBYIOLIUMH 3HAHUSMHU, TOTYyYECHHBIMU
00y4aroIUMUCS MPU U3YYeHUU (HUZUKHU, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa mporpamMmbl mo ydeOHOMy mpeamety "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIA H
SBOJIIOLIMOHHBIM MOAXOMAbI K u3ydeHuto Ouojoruu. CoriacHo HM, H3Yy4arOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEepHbIE [JIsl JKUBBIX CHCTEM pAa3HOTO YPOBHS OpraHHU3alldd, 3BOJIIOIUHU

1



OpraHUYECKOTO MHpa Ha 3eMJjie, COXpaHECHHsI OMOJIOTHMYECKOro pa3HooOpasws riaHeTel. Tak, B 10
KJlacce M3y4yaroTcs OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOH OWOJOTHH, 3MOPHUOJIOTUHM U OHMOJIIOTUH
pa3BUTHS, TEHETHKU U CENEKIHUU, OMOTEXHOJOTUU U CHHTETUYECKOW OMOJIOTHH, aKTyaTH3UPYIOTCS
3HaHUS OO0ydYaromuxcsi Mo OOTaHWKE, 300JI0THH, aHaToMuM, (pusnonoruu denoBeka. B 11 kimacce
M3Y4aroTCsl BOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

Y4eOublii ipenMeTr «buonorus» mpuzBaH 00eCNEYUTh OCBOCHHE OOYJAIOIIMMHCS OMOJOTHYECKHX
TEOpUN W 3aKOHOB, WJCW, MPUHIIUIIOB W TMPABHI, JISKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa, 3HAHUH O CTPOCHHH, MHOTOOOpa3HH U OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma,
MOMYJISINK, OMOIEHO3a, SKOCHCTEMBI, O BBIJAIOUIMXCA HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJICIOBAaHMSIX B OWOJIOTMH, TMPHUKIAJHBIX acleKTax OWONOrMYecKux 3HaHuu. [l pa3Butus u
MOJAJEPKaHUsT HMHTEepeca oOydarommxcs K OHOJOTMU HapsAay CO 3HAYUTENBHBIM O00BEMOM
TEOPETUUYECKOr0 MaTepuaja B COJACPKAaHUU MPOrpamMMbl O OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHUSA U PA3BUTHUS TOM WM MHOW oOjacTu OMOJOTHH, BKIAIOM OTEYECTBEHHBIX U
3apyO0eKHBIX YUEHBIX B PEIICHUE BAKHEHIIINX OUOIIOTHYECKUX U IKOJIOTHUECKUX TPOOIIeM.

enp w3ydyenwst ydeOHOTO mnpeamera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBIQJICHHE
OOy4aloIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKLIMOHAJIBHON OpraHu3aliy >KUBBIX CHUCTEM Pa3HOIo
paHra u mnpuOOpEeTeHHE YMEHUN WCHOJb30BaTh OSTH 3HAHUS B (OPMHUPOBAHUU HUHTEpeca K
ornpeaenéHHol 00sacTu NpoeCCUOHATIBHON JIEATEIbHOCTH, CBSI3aHHOW ¢ OMoJIoruel, Wi K BbIOOpY
y4e0HOT0 3aBEJICHUS IS IPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHusI.

Joctuxkenne 1end u3ydeHuss ydeOHoro mnpenmera «buonorus» Ha yrioyOl€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYoInX 3a1ay:

- OCBOCHHE OOYYArONIMMKCS CHCTEMbl OWOJIOTHYECKHUX 3HAHUI: 00 OCHOBHBIX OHOJOTHYECKHX
TEOPUSX, KOHIICTIUSAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W TMpaBWjaX, COCTaBJISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHUpPa; O CTPOSHUH, MHOTOOOpa3uu M OCOOEHHOCTIX
OMOJOTMYeCKUX CHCTeM (KJIeTKa, OpraHu3M, MONyJsius, BUA, OuoreomeHos, Ouochepa); o
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;
- O3HAaKOMJICHHE OOy4YaloIMXCAd C METOJaMHM TO3HAHUS >KUBOW MPUPOJBI: HMCCIEI0BATEIHLCKUMHU
MeToJaMH OMOJIOTUYECKUX HAyK (MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH
pa3BUTHSA, TEHETHUKH M CENEeKIHH, OMOTEXHOIOTMH M CHUHTETUYECKOW OHOJOTHH, MaJeOHTOJOTHH,
HKOJIOTHH); METOJIaMU CaMOCTOSITEIbHOTO MPOBEICHUSI OMOJOTHYECKUX UCCIIEIOBaHUI B TabOpaTopuu
U B ipupojie (HabnroaeHne, N3MepeHne, IKCIEPUMEHT, MOJIEIINPOBAHUE);
- OBJIaJIEHHE 00YYaAIOIUMHUCS YMEHUSIMU: CAMOCTOSTEILHO HAXOIUTh, aHAJTU3UPOBATh U UCIIOIH30BATh
Ouonoruueckyro HH(OpPMAINIO; TOJIB30BAThCA OMOJOTUYECKOW TEPMHHOJIOTHEH UM CHMBOIUKOIA;
yCTaHAaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OHOJOTMM M COIHUAIbHO-DKOHOMHUYECKUMH U
9KOJIOTUYECKUMH TIpoOJeMaMu YeJOBEYECTBA; OIEHUWBAThH IOCIEICTBHUS CBOEH NEATETLHOCTH 10
OTHOIIIEHUIO K OKPYXaIoIel MPUPOTHON cpefie, COOCTBEHHOMY 3/I0POBBIO U 3/IOPOBBIO OKPYKAFOIITNX
moaeil; 000CHOBBIBaTh U COOMIOIATh Mephl MPO(PHUIAKTUKH WH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBuiIa
MOBEACHUA B TMpUPOJe H obecrmeueHus: OE30MaCHOCTH COOCTBEHHOW IKH3HEAEATEIbHOCTH B
YPE3BBIYANHBIX CHTYAIHSIX MPHPOJTHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC
Hay4HbBIC OTKPBITUS B 0071aCTH OMOJIOTHH;
- pa3BUTHE Y 00YYAIONINXCS UHTEIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIIecce 3HAKOMCTBA
C BBIJAIONIMMHCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJICIOBAHUSMHU B OWOJIOTHH, PEIIAcMBIMU €HO
npoOjaeMaMu, METOOJIOTHEH OMOJOTUYECKOTO WCCIICOBAHUSA, TMPOBEACHUS JKCIIEPUMEHTATBHBIX
WCCICIOBAHUM, pEIICHHs] OWOJIOTMYECKUX 3a/lad, MOJCIUPOBAHUS OHOJOTUYECKHX OOBEKTOB |
IIPOLIECCOB;
- BOCIIUTaHHUE Y O0YUaIOLIUXCS IEHHOCTHOTO OTHOIIEHUSI K )KMBOW MPUPOJIE B IIEJIOM U K OTIEIbHBIM
e€ oObeKkTaM U sBJICHHSIM; (HOPMHPOBAHHME DKOJIOTHYECKON, TEHETHYECKOW TpaMOTHOCTH, OOIIEeH
KYJIBTYPBI TIOBEJICHUS B TIPUPO,JIC; HHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHUH;
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- mpuoOpereHHe OOyJYArOIMIMMHUCS KOMIIETEHTHOCTH B PAlMOHAIBHOM IPUPOIOTOIH30BAHUU
(cobmroneHne mpaBWIl TIOBEACHUSI B MPHUPOJE, OXpPaHbl BHJIOB, IKOCHCTEM, OHOC(EphI), COXpaHEHUN
COOCTBEHHOTO 37I0POBBSI M 3JIOPOBBS OKPYXKAIOMMX JIOACH (coOmomeHuss Mep NpOoPUIaAKTHKU
3a0ojeBaHnl, oOecrieueHne Oe30MacHOCTH JKU3HENCSITEIBbHOCTH B YPE3BBIUANHBIX CHUTYAIIHSIX
NPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJIOTUYECKUX 3HAHUH U
YMEHUH B IOBCEAHEBHOM KU3HH;

- CO3JJaHME YCJIOBHH JUII OCO3HAHHOTO BBHIOOpA OOY4YaIOIIMMUCS WHAWBUIYAJIILHOW 00pa3oBaTeIbHOM
TPAGKTOPUHU, CIOCOOCTBYIOIICH IMOCIHEAYIOImEeMy MpOodeCCHOHAILHOMY — CaMOOIPE/ICICHUI0, B
COOTBETCTBHUH C MHIWBUAYaIbHBIMU HHTEPECAMH M TOTPEOHOCTSIMH PETHOHA.

OOmiee 4MCIO YacoB, OTBEACHHBIX Ha HM3y4eHHE OWOJOTHMHM HAa YIIyOJIEHHOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapiser 204 gaca: B 10 kiacce — 102 gaca (3 gaca B Hezento), B 11 kimacce —
102 gaca (3 gaca B HeZEIO).

OT06op OpraHu3alMoOHHBIX (OPM, METOIOB M CPEACTB OOYYCHHUs OHOJOTMU OCYIICCTBIISICTCS C
yaéToM crnenu(uKu ero CcoAepKaHWs ¥ HAMPaBICHHOCTH Ha MPOJODKEHHE OHOJIOTHYECKOTrO
o0pa3oBaHMs B OPraHU3ALUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s13aTeNbHBIM YCIOBHEM ITPpU 00y4eHHH OMOJIOTHU Ha YTIIyOJIIEHHOM YPOBHE SIBIISICTCS IPOBE/ICHUE
71a00paTOPHBIX U MpakTHUecKuX pabot. Takke ydactue 0O0y4aromuxcsi B BBITOJHEHHU MPOCKTHBIX U
y4eOHO-HCCIIeIOBATENbCKUX pab0T, TeMaTWKa KOTOPBIX OINpPENeNsIeTCsl YYHWTeIeM Ha OCHOBE
UMEIOIIUXCS MAaTEPUATTbHO-TEXHHUECKUX PECYPCOB H MECTHBIX TIPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. Bnosnorus kak Hayka

CoBpemeHHass Ouosnoruss — KOMIUIEKCHas Hayka. KpaTkas wucTtopus pa3BUTUS OHOJIOTHUU.
buonornyeckue Hayku U u3ydaemble UMU poOieMbl. OyHaMeHTallbHbIE, IPUKIIAAHBIE U TIOUCKOBBIE
Hay4HbIE UCCIIEJOBAHUS B OMOJIOTUH.

3HayeHue Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUPA.
[Tpodeccun, cBsazanubie ¢ Ouonoruel. 3HaueHne OMOJIOTHH B IPAKTUYECKON ACATEIbHOCTH YEIOBEKa!
MEIUIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBL.

JdeMoHcTpauuu

Ilopmpemuwi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, [. Mennens,
B. U. Bepuanckuii, W. I1. [TaBnos, 1. 1. Meunukos, H. . Basunos, H. B. Tumodeen-PecoBckui,
Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuyer u cxemvr: «CBsI3b OMOJIOTUU C JPYTUMH HayKamMmu», «CucteMa OMOJIOTHYECKUX HAyK».

Tema 2. /KuBble cucTeMbl M X U3YYeHHE

JXKuBple cucteMbl Kak mpeaMeT u3ydeHus Owonornu. CBONCTBA JKMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTh U YIOPSAJOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alMs, CaMOBOCIPOU3BEIAECHUE, Pa3apakKMMOCTb, HU3MEHUMBOCTb, POCT M
pa3BUTHE.

YpoBHM OpraHu3alMy KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIMN,
MOMYJISIIUOHHO-BUIOBOM,  9KOCHUCTEMHBINM  (OmoreoneHoTuueckuii), Ouochepusiii. I[Ipoueccsr,
MIPOUCXOISIINE B )KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO. JKH3HB Kak (popma cyliecTBOBaHUS
Matepuu. Hayku, n3ydaromiye *HuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3alLUU.

W3yuenne xuBbIX cucreM. Metoabl Ononornyeckor Hayku. Habmronenue, namMepeHue, SKCIIepUMEHT,
cucreMaTtusanus, Meraananus. [lonsaTue o 3aBucHUMON M He3aBUCHUMOW nepemeHHou. [lnanupoBanue
skcriepuMmenTta. IlocranoBka u mpoBepka rumote3. HyneBas rumnoresza. I[lonstue BbIOOpKHM U €€
nocToBepHOCTh. PazOpoc B Ouonormyeckux JAaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraToB. [IpHuMHbI HCKa)KEHUs Pe3yJIbTaTOB dKcriepuMeHTa. [IoHsATHE CTaTUCTUUECKOTO TeCTa.
JdemMoHcTpanuu

Tabnuyer u cxemvi: «OCHOBHBIE MPU3HAKU KU3HUY, «bHonornyeckue cucremsl», «CBoicTBa KUBOH
MaTepun», «YPOBHM OpraHMU3allMM >KUBOM MHpHUpOAb», «CTpoeHue XUBOTHOM KIETKW», «TkaHn
KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOro opraHusMmay, «buoreomneHosy», «buochepar,
«MeTobl H3yUEHHUsI ) KUBOU MTPUPOIBI».

Obopyoosanue: naboparopHoe 00OpyJqOBaHHWE JJIsI TPOBEJACHUA HaONIONEHUH, U3MepeHuil,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonp3oBaHNE pa3TUYHBIX METO/IOB IIPY U3YUYEHUHU KUBBIX CHCTEM.

Tema 3. Buosorus kierku

Knerka — cTpykTypHO-()yHKIIMOHAIbHAS €IUHMILA >KUBOTO. VcTopHs OTKpbITHS KiIeTku. PabGotsl P.
I'yka, A. JleBenryka. Kinerounas teopusa (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHoBHbIE
ITOJIOYKEHNSI COBPEMEHHOM KIJIETOYHOM TEOPHH.

MeTtoapl MOJEKYISIPHOW M KJIETOYHOW OWOJIOTHMH: MHKPOCKOIHS, XpomaTtorpadus, 3JeKTpodopes,
METOJI MEYEeHbIX aTOMOB, au(pdepeHInanIbHOoe HEeHTPUPYTUPOBAHUE, KYJIHTUBHPOBAHUE KJIETOK.
W3yuenne (QUKCHUPOBAHHBIX KIETOK. DIEKTpOHHas MuUKpockonus. KoHdokanbHas MHUKpPOCKOMIMSL.
BuranbsHoe (MprKU3HEHHOE) U3y4EHUE KIIETOK.

JdemMoHcTpauuu

Ilopmpemui: P. I'yk, A. JleBenryk, T. IlIBann, M. llInelinen, P. Bupxos, K. M. bap.
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Tabnuyer u cxemvl: «CBETOBOW MHKPOCKOI», «IDJIEKTPOHHBIM MHKpOcKomy», «VcTopus pa3BUTHSA
METOZ0B MHUKPOCKOTIUY.

Obopyoosanue:  CBETOBOW  MHKPOCKOI, MHKPOIPENaparsl  pPacTUTEIbHBIX, JKUBOTHBIX M|
OaKTepUaTbHBIX KIJIETOK.

IIpakTnyeckas padora «/I3yueHne MeTOIOB KJIETOUHOW Omosnoruu (xpomarorpadus, anekrpodopes,
muddepennmanbaoe neHTpudyruponanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOIEMEHTBHL. Boma m e€ ponb Kak
pacTBOPUTEIIS, peareHTa, y4acTUE B CTPYKTYpPHUPOBAaHUU KIIETKH, TEIUIOPEryJsluu. MuHepaiabHble
BelIECTBA KJIETKH, UX Onosornyeckasi posib. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonoruueckue noiaumepbl. benku. AMHUHOKHCIOTHBIA COCTaB
6enxoB. CTpykTypbl OenkoBoil Mosekynbl. llepBuunasi cTpykTypa Oenika, NENTHIHAs CBS3b.
Bropuunas, TpetuuHasi, ueTBepTUYHAs CTPYKTYphI. JleHatypanus. CBoiictBa 6enkoB. Knaccudukanus
OenkoB. buonornueckue hyHakuun 6eaKkoB. [Ipuonsi.

VYrneBoabl. MoHOCaxapuabl, Jucaxapyibl, 0JIMrocaxapuisl U noaucaxapuabl. OOy miaH cTpOeHUs
1 PU3UKO-XMMHUYECKHE CBOWCTBA YIIIeBOOB. bruomorniyeckne GyHKINU YTIIIEBOIOB.

Jlumuaer.  T'uppodunsHO-rHApodoOHBIe cBolicTBa. Kitaccubukauus nunugos. Tpuriuuepunisl,
dbochomunuabl, BOCKH, cTepounbl. buonorumueckue ¢yHkuu naunuaoB. OOmme cBOWCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOTYIIPOHHIIAEMOCTb.
HyxneunoBbie kucnorsl. JJHK um PHK. Crtpoenune HyknenHoBbix kuciot. Hykneoruasl. I[Tpunuun
koMmiuiementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoitHas criupans. MecToHaxoIeHHE
u 6uonoruueckue pyukuuu JJHK. Buasr PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosiekysie AT®. buonornyeckue QyHKIIMN
AT®. BoccraHoBieHHBIE MEPEHOCYUKH, WX (QYHKIMU B Kietke. [pyrue wnykineosunrpudocdarsr
(HT®). CexBennpoBanue JJHK. MeToapl reHOMUKH, TPAHCKPUTITOMUKH, TTPOTCOMUKH.

CtpykrypHas Owuojorusi: OuoxumMudeckue © Ouodu3MUECKHUE HCCIENOBAaHUS CcOCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpHl OMoMouieKysl. MoienupoBanue CTPYKTYphl U QYHKIIUI OHOMOJIEKYT U
UX KOMIUIeKCOB. KoMIbIOTEpHBIN M3ailH U OpraHUYEeCKUN CHHTE3 OMOMOJEKYJ U UX HENPHUPOIHBIX
aHaJIOTOB.

JdemMoHcTpanuu

Hopmpemeui: JI. Tlomunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxmun, ®. Courep, C.
[Ipy3unep.

Luacpammur: «PacnpeneneHrne XMMHUYECKMX JJIEMEHTOB B HEXHBOW Ipupozae», «PacmpeneneHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU NPUPOAECH.

Tabnuywr u cxemvl: «llepuoguueckas TabMUIa XUMHUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJIbI», «BelecTtBa B coctaBe opraHu3MoBy, «CTpoeHue MOJEKYNbl 0enka», «CTpyKTyphl OEIKOBOM
MOJIEKYNBI», «CTpoeHHe MOJIEKYNl YIIIEBOAOB», «CTpOoeHHE MOJEKyl JIUNHUI0B», «HykienHoBble
KHCIIOTBD, «CTpoeHne MosieKyisl ATD».

Obopyoosarue: XUMHYECKas TOCy1a U 000pyT0BaHUE.

JlabopaTopHas padora «OOHapyxeHHe OTKOB C TOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».
JlabopaTopnas pabora «lccnenoBanne HyKIEMHOBBIX KHCIIOT, BBIIEIEHHBIX U3 KIETOK Pa3INYHbIX
OpPraHHU3MOB.

Tema 5. CTpoenune n pyHKIMH KIETKH
Tumnel kiIeToK: 3yKapuoTHdeckas u mpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAIbHBIE 00pa30BaHUs
KJICTKH.



Crpoenue mpokapuoTuyeckoi kiaetku. Knerounas crenka 6aktepuii u apxeit. OcoOEHHOCTH CTPOSHHS
reTepoTpoPHOI 1 aBTOTPO(GHON MPOKAPUOTUYECKHUX KIETOK. MECTO M pOjib MPOKAPHOT B OMOIICHO3aX.
Crpoenne W (QyHKIMOHUPOBAHHE JOYKAPUOTHUECKOW KieTku. [lmasmatmdeckas wmemOpaHa
(urazmanemma).  CTpykTypa  Iuta3MaTH4YecKoW  MeMmOpanbl.  TpaHCmoOpT — BemecTB  4depes
IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIM (nuddys3us, obneryénnas auddy3us), aKTUBHBIN
(mepBUYHBIN ¥ BTOPUYHBIN aKTUBHBIN TpaHcnopT). Ilomynponnnaemocts MemOpansl. PaboTta HaTpuii-
KaJMEeBOIo Hacoca. DHJOLUUTO3: MMHOUUTO3, (haronuTos. Jk3ouuTo3. Kinerounas crenka. CTpykTypa u
(GYHKLINU KIETOUYHON CTEHKH PACTECHUH, TpHOOB.

Huronnazma.  Ilutozomb.  Llutockener.  JIBwkeHue  nuroria3mbl.  OpraHouzibl  KIJIETKH.
OnnomeMOpaHHbIE OPraHoOWbI KIETKH: sHiomiasmaruueckas cerb (OIIC), ammapar ['ombmxu,
JIM30COMBI, UX CTPOCHUE U QYHKLUU. B3auMocBsA3b 0OAHOMEMOPAHHBIX OPraHOUJOB KileTKU. CTpoeHne
IpaHyJISIpPHOTO peTuKyiayMma. Mexanusm HanpasieHus 6enkos B OIIC. CuHTe3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KIETOUHBIX MeMOpaH. [ankuil (arpaHyispHBI) 53HJIOIUIA3MATUYECKUN PETUKYIIYM.
Cekperopuast ¢yakius anmnapara [ompmku. Moaudukanus OenkoB B ammapare [ OibKH.
CoprupoBka OesikoB B anmapare 'onpaku. TpaHcnopT BewiecTB B KieTke. Bakyonum pacTuTenbHBIX
kietok. Kierounslii cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOM]Ibl KJIETKU: MUTOXOHAPUH, MIIACTU/bL. [IponcxoxkieHrne MUTOXOHIPUN U
wractua. Cumbnorenes (K.C. MepexkoBckuid, JI. Maprymnuc). CtpoeHne u pyHKIIUH MATOXOHIIPUN U
mwiactul. [lepBuuHble, BTOpPUYHBIE M CIIOXKHBIE IJIACTHIBI (HOTOCHHTE3UPYIOLIUX JYKAPHOT.
XJ0pOIUIacThl, XpPOMOILIACTHI, JIGHKOIIACTHI BHICIIUX PACTEHHM.

HememOpannble opraHouabl kietkn CrtpoeHue M (YHKIHMHM HEMEMOpPaHHBIX OPTraHOUIOB KIIETKH.
PubGocomer. [Ipomexxyrounsie ¢unameHTsl. MukpoduiaaMeHThl. AKTHHOBBIE MHKPOQHIAMEHTEHI.
MBplieyHble KJIETKA. AKTHHOBBIE KOMIIOHEHTHI HEMBIIICUHBIX KJIETOK. MuKpoTpyOouku. Kierounsrit
neHtp. CTpoeHue U JBMKEHHE KT'YTUKOB M pecHHYeK. MUKpOTpyOOukH LuTOILIa3Mbl. LleHTpros.
benku, acconunpoBaHHbIe ¢ MUKpO(QUIaMEHTaMH U MUKPOTpyOoukaMu. MOTOpHBIE OEIIKH.

Snpo. OGonoyka sapa, XpOMAaTHH, KApUOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUE W (YHKUWHU. SInepHBIiA
OenKkoBbIi  MaTpuKC. [IpOCTpaHCTBEHHOE paCIONOKEHHE XPOMOCOM B HMHTEp(a3sHOM  sifpe.
DyXpoMaTWH U TeTepoxXpoMatuH. benku XxpomaTuHa — TUCTOHBI. JIMHaAMHKa si7epHOW 00OJIOYKH B
MHUTO3€E. S IepHBIA TPAHCIIOPT.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKAa KJIETOK JYKApUOT (pacTUTENbHOM,
KUBOTHOM, TpUOHOI1).

JdemMoHcTpanuu

Ilopmpemui: K.C. Mepexkosckuii, JI. Maprynuc.

Tabauyvr u cxemvi: «CTpoeHUE DHYKAPUOTHUUYECKOW KIETKH», «CTpPOCHHE 3>KUBOTHOW KIIETKH,
«CTpoeHre  pacTUTeNbHOM  KiIeTku», «CTpoeHue  MUTOXOHApUM», «apo», «Crpoenue
IIPOKAPUOTHYECKOMN KIIETKH.

Obopyoosanue: CBETOBOH MHKPOCKOI, MHKpOIpenapaTsl pPaCTUTEIbHBIX, MXHBOTHBIX KIJIETOK,
MUKpoTpenaparbl OakTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3yueHne cTpoeHHS KIETOK Pa3IMYHBIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydeHrne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopnasi padora «lccnenoBanue niuazMosnsa U JEIIa3MoiIn3a B PACTUTENBHBIX KIETKAX».
IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpalleHue JHEPruM B KJIeTKe

AccUMWISIIIMS ¥ TUCCUMUJISILIUS — JIBE CTOPOHBI MeTa0oau3Ma. THIbl 0OMEHa BEIECTB: aBTOTPOGHBIH
U TeTepoTpodHBIH. YyacTue KHUCIOpOoAa B OOMEHHBIX IpoleccaXx. DHEepreTHueckoe obecreuyeHue
kineTku: mnpespamieHue AT® B oOMmMeHHbIX mnporeccax. @DepMEHTAaTHBHBIN XapakTep peakuuit
KJIETOYHOTO MeTabonu3ma. GepMeHThl, X CTPOCHUE, CBOMCTBA U MeXaHU3M jelcTBusd. KopepMeHThI.
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Otnuunst GepMEHTOB OT HEOPraHMYECKMX KaTalu3aTOPOB. belKu-akTUBAaTOPHI U OENKU-UHTUOUTOPHI.
3aBUCUMOCTB CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIUN OT Pa3IMUHBIX (PAKTOPOB.

[lepBuYHBII CHHTE3 OPraHUYECKUX BElIECTB B KieTke. DOTOCHHTE3. AHOKCUTEHHBIA U OKCUTE€HHBIN
¢dorocunTe3 y Oakrepuil. CBeTocOOMparone MUTMEHThl U MUTMEHTHl PEaKIMOHHOIO IeHTpa. Poib
XJIOpoIutacToB B mporecce (orocunre3a. CeroBas u TemHoBas (a3pl. Dortomeixanue, Csz., Csp u
CAM-tunsl  orocunresa. I[IpoaykTHBHOCTH QoTocuHTEe3a. BimsHue pasnuuHbix (aKTOpOB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUYeHHE (POTOCUHTE3A.

XemocuHre3. Pa3zHooOpa3zue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpUUUUpYIOIIHE  OaKkTepuu,
Kelle300aKTepHun, CepoOAKTEPUH, BOIOPOIHBIC OaKTeprH. 3HAUCHHUE XEMOCHHTE3a.

AmnaspoOHbIe opranu3Mbl. Buasl 6poxkenust. [IpogykTel OposkeHUsI M MX HCIIOJIb30BaHUE YEIIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTHH M BO30YIUTEIN OOJIC3HEH.

AdpoOHBIe OpraHu3Mbl. JTanbl 3HepreTuyeckoro oOmena. IloaroroBurenbHblid 3Tam. [nukonns —
0ECKHCIOPOAHOE PACIICTIICHHE TTIIOKO3bI.

buonoruueckoe OKHUCIIEHHE, WIM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHM B mpoleccax
ouosiornyeckoro okucienus. Lluknueckue peakunu. OkucnurensHoe Gpochopunrpoanue. IHeprus
MeMOpaHHOTO TpaaueHTa mnpoToHoB. CuHTe3 AT®: pabdora mnporoHHON AT®d-cuHTA3BI.
[IpeumymiectBa adspoOHOro myTH oOOMEHa BEIIECTB IMepel aHa’pOOHBIM. DPQPEKTUBHOCTD
SHEPreTUYecKoro oOMeHa.

JdeMoHcTpanuu

Ilopmpemuer: JIx. Ilpuctiu, K. A. TumupszeB, C. H. Bunorpanckuii, B. A. DOurensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabauyvr u cxemsl. «POTOCUHTE3Y, «IDHEpreTuyeckuit oomen», «bmocuntes Oenkay, «CTtpoeHue
bepmenTa», «XeMOCHHTE3Y.

Obopyoosanue: CBETOBOI MUKPOCKOII, 000pYA0BaHHE [yl IPUTOTOBIICHHS TIOCTOSTHHBIX U BPEMEHHBIX
MHUKPOIIPENapaToB.

JlaGopaTopuas padora «/3ydeHne KaTaJTUTHYECKONH aKTUBHOCTU (PEpMEHTOB (Ha MPHUMEpE aMHJIa3bl
WJTU KaTajasbl)».

JlaGopaTtopnas paGora «/3ydyeHue (epMEHTATMBHOTO pACLICIJIEHHUs MEpPOKCHAa BOJOpOJa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCUHTE3AY.

JlabopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKEHUSI U ILIXAHUSI.

Tema 7. HacaencrBenHass nHGOpMAanus U peajn3anus eé B KJIeTKe

Peakuun matpuuyHOro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOIO CHUHTE3A.
Peanuzanus HacnenctBeHHoW uH(opmanuu. ['eHeTnueckuit Ko, ero cBoicTBa. TpaHCKpUNLUS —
MarpuuHbld cuHTe3 PHK. IIpuHIMIBI TpaHCKpUNIMHM: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJLIEIbHOCTD,
acummeTpu4HocTh. Co3peBanne matpuuHblx PHK B sykapnotnueckoint knerke. Hekogupyromue PHK.
Tpancnsauus u e€ stanbl. Yuactue tpancnopTHbix PHK B OmocunTese Oenka. YcnoBus OuocuHTe3a
oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3€e Oerka.

CoBpeMeHHbIE NPEACTaBIEHUS O CTPOCHUM I'eHOB. OpraHu3anusi reHoMa y MPOKapuoT U IYKapHOT.
Perynsauust akTMBHOCTH TeHOB Yy mnpokapuor. [umore3a omepona (®. XKako6, XK. Mano).
MorexyssipHble MEXaHHU3MbI KCIPECCUU T€HOB Yy 3YKapHOT. Poib XpoMaTHHA B peryisiiuud paboThl
reHoB. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupycbl — HeknerouHble (OpMBI KU3HU M OOMUTaTHbIE MapasuThl. CTPOEHHE MPOCTHIX M CIOKHBIX
BUPYCOB, peTpoBHpycoB, Oaxtepuodaros. JKuzuenusni mmkn JHK-conepxammx supycoB, PHK-
coJiep KalIiX BUPYCOB, OakTepuodaros. OOpaTHas TPaHCKPUIILUS, peBepTa3a, HHTErpasa.

Bupycubie 3aboneBaHusi uenoBeka, XKUBOTHbIX, pacteHuid. CIINJ], COVID-19, comnuanbHbie u
MEJIUIIMHCKUE TTPOOTIEMBI.



buonndopmaruka: wuHTErpanMs ¢ aHanu3 OonbmMx MaccuBOB  («bigdatay) CTpyKTypHBIX
Ouosiornyeckux AaHHBIX. HaHotexHonoruu B Ouonoruu u menuiuue. [Iporpammupyemsie QpyHKIUN
6enkoB. CrtocoObI TOCTaBKH JICKAPCTB.

JdemoHcTpauuu

Hopmpemui: H. K. Konbrios, JI. Y. IBaHOBCKHIA.

Tabnuyer u cxemsr: «buocunres 6enkay, «I'eHeTnueckuit Koay, «Bupycei», «bakrepuodarm.
IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Knerounslii mukin, ero mepuoanl u perymsauusa. Mutepdaza m muto3. OcoOeHHOCTH MPOIECCOB,
mporekaomux B uHTepdasze. IloaroroBka  kietku Kk geneHuto.  [IpecuHTeTHueckwuii
(HOCTMUTOTUYECKHM), CUHTETHYECKUA M  TMOCTCUHTETUYECKUM (TPEMHUTOTUYECKHI) MEpHOJIbI
uHTEep(a3bl.

Marpuunbiii cunte3 JAHK — pemnukanus. [lpunumnel perummkanuu JIHK: xomreMeHTapHOCTSD,
MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNapauielbHOCTh. MexanusMm pemtukanuu JHK. Xpomocomsl.
Crpoenue xpomocoMm. Ternomepbl U TenoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIMTUTOMTHBIH U TaruIONIHBIN HA0OPhI XpOMOCOM. [ 'OMOJIOTHYHBIE XpPOMOCOMEIL. [10JIOBBIE XPOMOCOMBI.
Henenue kinetku — muTO3. CTaauM MHUTO3a M MPOUCXOISIIME B HUX MHPOLECCHl. THIBI MHUTO3a.
Kapuoxunes u nurokunes. buonorunueckoe 3HaueHre MUTO3A.

Perynsauus mutoTrueckoro mukia kietku. [Iporpammupyemast KjaeTouHas ruOelb — aromnTos.
Knerounoe siapo, XpoMOCOMBI, (YHKIIMOHAIbHAs TEHOMHUKA. MexaHu3Mbl Tmposmdepanum,
muddepeHpoBKy, cTapeHus W rubenn kietok. «l{udposas knetka» — OuomHbOpMaTHUECKHE
MoieTH (PYHKIIMOHUPOBAHUS KIIETKU.

JdeMoHcTpauuu

Tabauyvl u cxemvl: «KU3HEHHBIA LUK KIETKW», «MuT03», «CTpoeHHE XpomMocomy, «Perukarus
JIHK».

ObopydosaHue: CBETOBOI MUKPOCKOI, MUKpoMpenaparsl: «MuTo3 B KJIETKaX KOpelIKa JTyKay.
JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITpEenapaTaxy.

JlabopaTopuasi pa6ora «HaOmronenune MuTO3a B KIETKaX KOHUMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOTIpenaparax)».

Tema 9. CTpoenne u GyHKIMH OPraHu3MOB

buonoruueckoe paszHooOpasue opraHu3moB. OHOKIETOYHBIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBl.

Oco0eHHOCTH CTpPOEHUs U >KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHbIE TPHObI, OTHOKJIETOYHBIE BOJOPOCIIH, APyTrrue NpoTUCThl. KoloHuanbHbIe OpraHu3MBbl.
B3aumocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTeMbI opraHoB. OpraHusm
Kak enuHoe 1enoe. I'omeocras.

Tkanun pactenuil. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHasi, IOKPOBHAs, MPOBOJSAIIAs,
OCHOBHas, MexaHuueckasd. OcoOeHHOCTH CTpoeHus, (QyHKIMN M pacHojIOKEHUs TKaHEeW B opraHax
pacTeHui.

TkaHu >KMBOTHBIX UM 4Ye€JIOBEKa. THWIIBI JKMBOTHBIX TKAHEH: DSMUTEIMANbHASA, COCIUHUTENbHAS,
MblllIeyHas, HepBHas. OcoOEHHOCTH CTpOeHUus, (QPYHKUMA U pacmojioKeHUs TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransbl. BereraTuBHble U reHEPATUBHBIE OpraHbl pacTeHUi. OpraHel ¥ CUCTEMBI OPTaHOB JKUBOTHBIX
1 yenoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHBII 1 BHyTpeHHHUI cKkeneT. CTpOEHHE U TUIIBI COEINHEHNS KOCTEM.
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JIBID>KEHHE OpraHu3MoB. JIBM)KEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, HKTYTHKOBOE,
pecHuyHOE. JIBUJKEHME  MHOTOKIETOYHBIX PACTEHMI: TPONM3MBI M  HacTuu. JIBuxkeHue
MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHble MBIIILBI U UX
pabora.

[Intanue opranusmos. Iloromenue Bobl, YIIEKUCIOrO Ia3a U MAUHEPAIbHBIX BEUIECTB PACTCHUSMM.
[Inranue )XUBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPUKIIETOYHOE NUIeBapeHue. [IuTanue no3BOHOYHBIX
KUBOTHBIX. OTnensl NUIEBApUTEIbHOrO TpakTa. [IumeBapurensHble jxenesbl. [IumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanwe opranu3MoB. Jlpixanue pacreHuil. Jlpixanue kuBOTHBIX. Jluddysus razoB uepes
noBepxHOcTh KieTku. KoxkHoe npixaHue. JlpixarenbHass noBepxHOCTh. JKabepHoe M JnE€rodyHoe
IbpIxaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cuctema 4enoBeka. MexaHnus3M BEHTHIISLUY JIETKUX Y
NTUL U MIIeKonUTaromux. Perynsanus apixanus. [{pixaTeabHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoOB. TpaHCIOPTHBIE CHCTEMBI PACTEHUM. TpaHCIOPT BELIECTB Yy
*uBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XKUBOTHBIX U
yenoBeka. Cepue, KpOBEHOCHBbIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIIOLMOHHBIE
YCIOXKHEHUsI CTPOEHUS KPOBEHOCHOM CHCTEMBbl IO3BOHOYHBIX MXHMBOTHBIX. Pabora cepama u eé
perynsanus.

Boinenenue y opranusmoB. Beiienenue y pacrenuil. Beinenenue y xuBOTHbIX. COKpaTHTEIbHBIE
Bakyosiu. Oprasbl BblaeneHUs. DUIbTpalysi, CEKpelus M oOpaTHOE BCAaChIBAHUE KaK MEXaHHM3MbI
pa0oTbl opraHoB BbiieieHUsA. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBLAEIMTEIBHON CHCTEMaMH.
Boigenenue y M0O3BOHOUYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue M (yHKIIMOHUPOBAHUE
Heppona. OOpa3oBaHNE MOYH y YETIOBEKA.

3ammra y OpraHM3MOB. 3allluTa Yy OJHOKJIETOYHBIX oOpraHu3MoB. Cropbl OakTepuil M LUCTHI
IIPOCTEMIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa macCUBHONW M XUMUYECKOU
3anThl. OUTOHLIHIBL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpOM3BOJAHBIE. 3allliTa OpraHu3Ma OT
Oone3nell. IMMyHHas cucteMa yenoBeka. KieTouHbli U ryMoOpaibHbIE UMMYHHUTET. Bpox1€HHBIN 1
NpUOOPEeTEHHBIN crienupuueckuii UMMYyHUTET. Teopus KIOHalIbHO-CeNeKTUBHOTO nMmyHuTera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanurensHble OTBETH OpraHu3mMoB. Pojib BpoxkaAEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxuMocTe M perynsnus y OpraHu3MoB. Pa3ipaXMMOCTh y OJHOKIIETOYHBIX OPIaHHU3MOB.
Takcucsl. PaznpaxuMocCTs U peryisnus y pacTeHuil. PocToBble BelecTBa U X 3HaYCHUE.

HepBHast cucrema u pediiekTopHas perynsuus y >KMBOTHBIX. HepBHas cucrtema u €€ OTHENBI
DBOJIOIMOHHOE YCIIO)KHEHHUE CTPOECHHSI HEPBHOM CHCTEMBI y *UBOTHBIX. OT/EIBI TOJIOBHOTO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedexc u pedaextopHas ayra. besycioBHble U yCIOBHBIE pedIIEKChI.
I'ymopanbHas perynsuus M SHIOKPHHHAs CHCTEMa XUBOTHBIX M ueioBeka. JKene3bl SHIOKPUHHOU
CHUCTEMBbl U HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3aMMOCBSI3b HEPBHOM W HHIAOKPUHHOW CHCTEM.
'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

Ilopmpem: W. 11. 11aBnos.

Tabnuysr u cxemvr: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOpOCiHny, «baktepun»,
«IIpocreiimme», «OpraHbl IBETKOBBIX PACTEHHID», «CHCTEMBI OPraHOB MO3BOHOYHBIX KHUBOTHBIX)Y,
«BHyTpeHHee cTpoeHne HaceKoMbIx», «TkaHum pactenuit», «KopHeBble cucremsl», «CTpoeHue
crebusn», «CTpoeHue JIMCTOBOM IUIACTMHKM», «TKaHM KHUBOTHBIX», «CKeleT 4YeJoBeKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas
cucremay, «Koxay, «MpliedHas cucreMa», «BblaenurenbHas cucremMa», « QHIOKPUHHAS CHCTEMaY,

«CTpOeHI/IC MBIIIIBI), «I/IMMYHI/ITGT», ((KI/II_HC‘-IHOHOJ'IOCTHBIC», «Cxema mMTaHHSA paCTeHHﬁ>>,
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«KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHUE IMIIaHApUN»,
«BHyTpeHHEe cTpoeHUe OKIEBOro YepBs», «HepBHas cuctema peido», «HepBHAs cucTeMa JSATYIIKN,
«HepBHast cucrema npecMmbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Peduekcy.

Obopyoosanue: ~ CBETOBOH  MHKPOCKOI,  MHKpONpenapaTsl  OJHOKIETOYHBIX  OpPraHWU3MOB,
MUKpOIpenaparbl TKaHEH, PAaKOBHUHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMbBIX, HIJIOKOXKHUX, KUBBIE
SK3EMIUIAPhl KOMHATHBIX PACTEHUMH, repOapuu pacTeHUN pa3HBIX OTJEJNOB, BIIAXKHBIC IpernapaTsl
XKUBOTHBIX, CKEJIeThl IO3BOHOYHBIX, KOJUICKIHUU OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YEIOBEKa,
0o0OpyJ0OBaHUE Ui JEMOHCTPALMU TOYBEHHOTO M BO3AYLIHOTO MUTAHHUS PACTCHHN, paCIIEIUICHHUS
KpaxMana u OenKoB moj JeiicTBueM (epMEHTOB, 00OpYyJOBaHUE MAJS JEMOHCTPALUHU OIBITOB IO
M3MEPEHUIO JKU3HEHHON €MKOCTH JIETKMX, MEXAHM3MAa JIbIXATeJIbHbIX JIBUKEHUN, MOJEIHN T'OJIOBHOTO
MO3ra pa3In4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHue TkaHeH pacTEHUIN.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlaGoparopHas padora «/3yueHue opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. PazMHOkeHHMe ¥ pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKIII0Yas BEreTaTuBHOE) U mojioBoe. Buasl Gecrionoro
Pa3sMHOXEHHUs: IOYKOBAHUE, CIIOPYJIALM, (hparMeHTalus, KIOHUPOBAaHUE.

[TonoBoe pasmuoxkenue. I[lonoBwie kieTku, wiaum ramerbl. Meio3. Cranuun wmeinosza. IloBexpenue
XpoMocoM B Mero3e. KpoccnHrosep. bronorndecknii CMbICI Mei03a U IOJI0BOTO Iporecca. Meno3 u
€ro MeCTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoapiieBoe pasButve. ['amerorene3 y xuBOTHbIX. [losoBble »xene3bl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OmotoTBOpeHNE U AMOPHOHAIFHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOAOTBOPEHUS: HApPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTMS — Hayka O pPa3BUTHU
opranu3zMoB. Mopdorene3 — oJHa M3 TJIaBHBIX MpooOsieM smOpuosioruu. Konnenuus mopdoreHos u
Mozenu Mopdorenesa. Craguu 3MOpHOreHes3a KUBOTHBIX (Ha npumepe Jarymku). Ipodnenue. Tumsl
npoOneHus. JlerepMHMHHpOBAaHHOE M HeJIEpPMUHUpPOBaHHOE ApoOieHue. biacryna, Tumsl Onactyi.
OcobeHHoCcTH APO0IIeHUS MIIEKOMTUTAIOIINX . 3apObIIIEBbIe TUCTKU (TacTpyIsALys ). 3aKiajKka OpraHoOB
U TKaHEeW W3 3apOJbIIIEBBIX JHMCTKOB. B3anMHOe BIMSHUE 4YacTel pa3BUBAIOILErOCsS 3apojbllia
(aMOpHoOHanbHAsT MHAYKLIMS). 3akiajKa IaHa CTPOEHUS KMUBOTHOIO KaK Pe3yJbTaT MEPAPXHUECKUX
B3aUMOJICHCTBUI T'eHOB. BiusiHMe Ha SMOpHOHANIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKpYXKarolein
CpElpbl.

Poct u pa3zsurue xuBoTHbIX. [locTamMOpronanbHbii epuo. [Ipsimoe u Henpsimoe pa3zutue. Pazpurue
¢ MeTamop$o30M y 0ECIIO3BOHOUYHBIX U TO3BOHOYHBIX )KMBOTHBIX. bronornueckoe 3HaueHne IpsMoro
U HENpsIMOTO DPAa3BUTHUSA, UX PACIPOCTpaHEHHE B MNpUpoAe. Tumbl pocTa XUBOTHBIX. DaKTOPBI
pEryJsiliMM pocTa >KUBOTHBIX M uenoBeka. CTajuu MOCTIMOPHUOHAIBHOIO Pa3BUTUS y KMBOTHBIX U
yenoBeka. [leprnonpl oHTOreHe3a yenoneka. CTapeHne U CMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.
Pasmuoxenue u pazsutue pactrenuid. ['ameroput u cnopodur. Meiio3 B KU3HEHHOM LIMKII€ PACTEHUH.
Ob6paszoBanue crop B mporecce Meio3a. ['ametorenes y pacteHuid. OIUIOZOTBOpPEHHME M DPa3BUTHE
pacTUTENBHBIX OpPraHu3MoB. [IBOWHOE OIUIONOTBOpPEHHE Yy LIBETKOBBIX pacTeHuid. OOpa3oBaHuEe U
pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsSIUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

Ilopmpemur: C. I'. Haamun, X. lllneman.
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Tabnuyst u cxemwi: «BereratuBHoe pasMHOXKeHHE», «Tumbl Oecmoioro  pa3MHOXKEHUS,
«Pa3mMHOXKEHNE XJIaMUIOMOHAIb», «Pa3MHOXEHHE 3BIIIEHbD), «Pa3MHOXeHue ruapb», «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHUE AMIEKIETKA W crepMaro3onaay, «OCHOBHBIE CTaUU
oHTOTeHe3a», «lIpsamoe u Henmpsimoe pa3BuTHe», «Pa3BuTHE MalCKOro *Xyka», «PazButue capaHum»,
«Pa3BuTne nArymku», «/[BoiiHOE OIIONOTBOpEHUE Y LBETKOBBIX pacTeHHil», «CTpoeHue cemsiH
OJHOJOJIBHBIX W JBYIOJIBHBIX PACTCHUI», «JKM3HEHHBIM LMK MOPCKOM KamycTbl», «KW3HEHHBIN
LUK MXa», « KU3HEHHBIN LMK NalOPOTHUKAY, « KU3HEHHBIN LIMKI COCHBDY.

ObopydosaHue: CBETOBOM MHKPOCKOIN, MHUKpONpEnaparhl SHUIEKIETOK M CIIEPMAaTO30UA0B, MOJENb
«IMK pa3BUTHA JIATYILKU.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIpPENapaTax.
IIpakTHyeckasi padoTa «BbIsiBIIeHHE IPU3HAKOB CXOJICTBA 3apObILIEH TO3BOHOYHBIX )KUBOTHBIX».
JlaGoparopHas pabora «CTpoeHrE OPraHOB Pa3MHOXKEHUS BBICIIMX PACTCHUIN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust craHoBIIeHHsI U pa3BUTHS TEHETHKW Kak Haykw. PaGoter I'. Mengens, I'. me ®pwusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu TeHetuku. Paborsr H. K. Kombnosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapmeuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKUE IOHATHUS M CHUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIbHBIE T'EHBI,
aIbTEpHATUBHbIC IPU3HAKU, JOMHUHAHTHBIA M PELECCUBHBIA IMPU3HAK, TOMO3UIOTa, IE€TEPO3UTOTa,
qucTas JUHHUSA, THOPHUIBL, TeHOTUN, (eHOTHI. OCHOBHBIE METOABI I€HETUKU: THOPHUI0IOTUYECKH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TE€HETUUECKHUII.

JdeMoHcTpamun

Ilopmpemur: I'. Menpens, I'. ne ®pu3, T. Mopran, H. K. Kosbuos, H. U. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabnuyst u cxemovl: «MeTOIbI TEHETUKIY, «CXEMBbI CKPEIIMBAHUS.

JlabopaTopnasi pa6ora «/lpo3oduina kak 00BEKT FreHETHIECKUX UCCIICOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJICACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. [lepseiii 3akoH MeHnaens — 3aKkoH equHO00pa3us rHOpUA0B NEPBOrO
nokoJienus. [IpaBuno nomuHupoBaHus. Bropoi 3akoH MeHaenss — 3aKOH pacUICIJICHUs] MPU3HAKOB.
[{uTonornyeckre OCHOBbI MOHOTHOPUIHOTO CKpeluBaHus. | umore3a 4ucTOThl raMerT.
Ananusupyroniee  ckpeuiuBanue. [IpoMmexyTouHblli  XapakTep HacinenoBaHus. PacmeruieHue
IIPU3HAKOB IIPU HETIOJHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO HaclIeJOBaHM
npu3HaKkoB. LluTonornueckre 0CHOBBI TUTMOPUIHOTO CKPEIIMBaHUS.

CueruieHHoe HacienoBaHue npusHakoB. Paborsl T. Moprana. CueruieHHOe HacielOBaHHME T'€HOB,
HapylIEHUE CLEIICHU MKy 'eHaMU. XpOMOCOMHasl TEOPUs HACJIEICTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIN MEXaHU3M OINpPENENeHUs Moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHbIi UM reTeporaMeTHbId MOJ. ['eHeTMdeckas CTPYKTypa IMOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIIIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [neloTponust — MHOKECTBEHHOE JENCTBUE IeHa. MHOXKECTBEHHBIN
ajutenusM. BzanmoneinicTBre HeauenbHbIX TeHOB. KoMiieMenTapHoCTh. Onuctas. [lonumepust.
I'eneTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX M 4YEJOBEKa, a Takke (HHU3HOJOTHUYECKHX
MPOIIECCOB, TOBEJACHUS M KOTHUTHBHBIX (YHKUMH. ['eHeTHMueckue MeXaHU3Mbl CHMOHOTEHe3a,
MEXaHU3MBbI B3aUMOICUCTBHS «XO35UH — MMAPA3ZUT» U «XO35UH — MUKPOOHOMY. | eHeTHYecKre acleKTh
KOHTPOJISI U M3MEHEHHUS HACJIeICTBEHHON MH(OpMaIluU B TOKOJIEHUIX KJIETOK U OPraHU3MOB.
JdeMoHcTpanun
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Ilopmpemeur: I'. Mengens, T. Mopras.

Tabnuyer u cxemwvi: «llepBelii W BTOpoil 3akoHbl Menpaens», «Tperuit 3akoH MeHaensa»,
«AHanusupymouiee ckpemuBanuey, «HenomHoe nomMuHupoBaHue», «CLEIUIEHHOE HACIEeI0BAHKE
MPU3HAKOB y JApo3oduibly, «l'eHernka monay, «Kapuotun uenoBeka», «Kapuotum apo3o¢puibiy,
«Kapuorun ntuup», « MHOKECTBEHHbBIN AJTIENU3M», «B3anMoneiicTBHE T€HOBY.

Obopyoosanue: MOAETH U IEMOHCTPALUHU 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS
pacuieruIeHUs] MPU3HAKOB, MOJENb Ul JIEMOHCTpalMy 3aKOHA HE3aBUCHMOIO HAaCJIEAOBaHUS
MIPU3HAKOB, MOJENIb Ul JEMOHCTPAallMM CUEIUIEHHOTO HACIENOBaHUsA IPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKponpenapat: «/po3odpumay.

IIpakTnyeckas padora «/3ydeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIIMBAHUS Y IPO30(DHIIBI.
IIpakTnueckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO3OPIIIBIY.

Tema 13. 3aKkoHOMepPHOCTH M3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeisl npu GopmupoBaHuM (QeHoTuna. M3MeHUMBOCTH HPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBCHHBIC IPU3HAKK. DBuUAbl W3MEHYMBOCTH: HEHACIEACTBCHHAs U
HACJIEACTBEHHAS.

MoandukanoHHass HM3MEHYMBOCTb. Pomb  cpensl B (OPMHPOBAHMU — MOJIUGPUKAIIMOHHON
n3MeHunBocTd. Hopma peakiuu npusHaka. BapuauumoHHbIM psii M BapuainuoHHass KpuBas (B.
Horanncen). CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH.

I'enoTunmnueckast ©3MeHUNBOCTh. CBOMCTBA F€HOTUIIMYECKOW M3MEHUMBOCTU. Buapl reHoTHIIMYEeCKON
M3MEHYMBOCTH: KOMOMHATUBHAs, MyTal[MOHHAS.

KomOuHaTuBHas M3MEHYMBOCTb. MeHo3 M TOJOBOM mpolecc — OCHOBAa KOMOMHATUBHOM
M3MEHYMBOCTU. PoJIb KOMOMHATUBHOM W3MEHYMBOCTH B CO3JaHMM T€HETHYECKOro pa3HooOpas3us B
IpezeIax OJIHOro BUA.

MyrtannoHHasi U3MEHUYUBOCTh. Buabl MyTanuii: reHHble, XpOMOCOMHbIE, TeHOMHbIe. CIIOHTaHHbBIE U
MHIYLUUPOBAHHBIE MyTalluu. flnepHble W LUTOILIa3MaTudeckue Myrauud. CoMaTH4eCKUE U II0JIOBBIE
MyTtauud. lIpuumHBl BO3HMKHOBEHMs MyTauuid. MyTareHbl M HX BIHMSIHME Ha OPIaHU3MBIL.
3aKOHOMEPHOCTH MYTALMOHHOIO IIpoliecca. 3aKOH TOMOJOIMYECKMX psJ0B B HAacleACTBEHHOM
n3menuuBoctu (H.M. BaBuiioB). BHesinepHast ©13MEHUMBOCTh M HACIIEICTBEHHOCTb.

OnureHeTHKa M 3MUI€HOMHKA, POJIb SMUT€HETUYECKHX (PAKTOPOB B HACIETOBAHUU U M3MEHYMBOCTH
(EeHOTUNMMYECKUX TPU3HAKOB Y OPraHU3MOB.

JdemMoHcTpanuu

Ilopmpemui: T'. ne @pus, B. Noranncen, H. 1. Baunos.

Tabnuyer u cxemol: «Buasl U3MEHYMBOCTHY, «MoaupuKamoHHas U3MEHUYNBOCThY, «KoMOnHaTHBHAs
U3MEHYMBOCTbY», «Melo3y», «OmnogorBopeHue», «l eHeTnueckue 3abosieBaHUS 4YelOBeKa», «Bumibl
MyTarum».

Obopydosanue: XuBble U TepOapHbIE 3K3EMIUISPbl KOMHATHBIX pacTeHMH, puUCyHKHU (doTorpadun)
KUBOTHBIX C Pa3JINYHBIMU BUJAMHU U3MEHUNUBOCTH.

JlaGopaTtopnas paGora «lccnenoBaHue 3aKOHOMEpPHOCTEH MOAM(DUKALMOHHON HW3MEHYHBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IpakTuyeckasi padora «Mytamuu y 1po30(ribl (Ha TOTOBBIX MUKPOIIPEapaTax ).

Tema 14. I'eneTnka yeaoBexKa

Kapuotun uenoBeka. MexayHaponHass mporpaMma HCCIEJOBaHMS T€HOMa 4YeloBeKa. MeTombl
M3yYEHUs TEHETHKH YeJIOBEKa: FeHealornYeCKHid, OJIN3HEOBbIH, IUTOTeHETUYECKUH, oMY ISIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TEHETHUECKUH. CoBpemeHHOE oIpezeyieHue TeHOTHUIA!
ITIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTHUIIMPOBAaHME, B TOM uyucie ¢ mnomompbro [II[P-anamu3sa.
Hacnencreennsie 3a0oseBanus yenoBeka. ['eHHbIE M XpOMOCOMHbBIE OOJI€3HM 4eoBeka. bonesHu c
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HAaCJIEACTBEHHON MPeapacioNoKEeHHOCThI0. 3HAUYCHUE MEAUIIMHCKON F€HEeTUKU B MPEIOTBPAIICHUN U
JICYCHUN TEHETHYECKUX 3a00JeBaHMil uenoBeka. MeINKO-TeHETHYeCKOe KOHCYJIbTHPOBAHUE.
CtBoJoBBIC KJIETKH. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKHE aCIeKThI HCCIICIOBAHUNA B 00JIaCTH
peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOPhI MOBBIIIICHHON YyBCTBUTEIHLHOCTH YEJIOBEKA K (PH3MUECKOMY U XUMUYECKOMY
3arpsi3HEHUIO OKpY»Karolien cpesbl. ['eHeTrndeckas mpeapacoioKEeHHOCTh YeJIOBEKa K TaTOJIOTHSIM.
JdemoHcTpauuu

Tabauywl u cxemot: «Kapuortur yenoBeka», «MeToabl H3YYCHHs TCHETHKHU YeJIoBeKay, «[ eHeTHIecKne
3a00JIeBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JloMecTukanus U cenekuus. 3apokKJIeHUE celleKUMU U Jomectukanuu. Yuyenue H. M. BaBunosa o
IlenTpax NpOUCXOXKIEHHUS M MHOrooOpasus KyJIbTypHBIX pacTeHHH. Ponb cenekuuu B cO34aHUU
COPTOB pacTeHMM M Mopoj >KUBOTHBIX. CopT, mopona, ITaMM. 3aKOH IOMOJIOTMYECKHUX PALOB B
HacnecTBeHHOH n3meHnunBocty H. V. BaBuiosa, ero 3HaueHue JUist CEIEKIIMOHHOM padoTHlI.

MeTtoapl ceneKuMOHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBbIM M WHIUBUAYAIbHBIA. OTaIbl
KOMOMHAIIMOHHON cenekuuu. VcnbiTaHue Npou3BoAMTENed Mo moroMcTBy. OTOOp MO IeHOTHIY C
MIOMOILBIO OLIEHKH (PeHOTHIIA OTOMCTBA M OTOOp 1O IreHOTUINy ¢ nomolubo ananusa JJTHK.
HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW pa0oThl. PanuanuoHHBIN W XWUMHYCCKUN
MyTareHe3 Kak MCTOYHUK MYTAlMi y KyJIbTYpPHBIX (popM opraHu3MoB. Mcmoib3oBaHHE T€HOMHOTO
pelakTupoBaHusi U MeToZoB pekoMOMHaHTHBIX JIHK ans momydeHuss mcxomHoro marepuana s
CEJIEKLINH.

[Tony4yenne monuruionioB. BHyTpruBHI0Bas rudpuan3anus. bIn3KopoICTBEHHOE CKpPEIIMBAHUE, WU
uHOpuauHT. HeponacTBeHHOEe CKpemuBaHWe, WM ayTOpuauHr. l'eTepo3uc W ero NpUYUHBL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanénHas rulOpunumsanus. [Ipeomosenue Oecrumonus
MEXBUJOBBIX THOPUIOB. JlOCTHKEHHUS CENEKIIUU PACTEHUI U KUBOTHBIX. «3eEHast PEBOTIOLMS.
CoxpaHeHHe U U3y4YE€HHE N€HETHMUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW M MX JUKHUX POIUYEH IS
CO3/1aHHS HOBBIX COPTOB M THMOPHUJIOB CEIbCKOXO3SHUCTBEHHBIX KynbTyp. M3yuenue, coxpaHeHue u
YIIPaBJIEHUE N'€HETUYECKUMH PECYPCaMU CEIIbCKOXO3SMCTBEHHBIX M IIPOMBICIIOBBIX JKUBOTHBIX B LIEJIAX
yIAy4lLIEHUs CYLIECTBYIOIIMX M CO3JaHMsl HOBBIX IOPOA, JWHMM M KpPOCCOB, B TOM YHCIE C
MIPUMEHEHUEM COBPEMEHHBIX METOJ/I0OB HAayUYHBIX MCCIIEJOBAaHHUM, MEPEOBBIX UIEH U MEePCHEKTUBHBIX
TEXHOJIOTHH.

JdemoHcTpaumnu

Ilopmpemuwi: H. U. BaBunos, U. B. Muuypus, I'. /I. Kapneuenxo, II. I1. JIykesnenko, b. JI. Actaypos,
H. bopinoyr, . K. benses.

Tabnuyvr u cxemvi: «LleHTpBl MPOUCXOXKIEHUS M MHOTooOpasusi KyJbTYpHBIX pacTeHHil», «3aKoH
TOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHONM W3MEHYMBOCTH», «MeTronbl cenekuun», «OTnanéHHas
ruOpuau3anus», «MyTtareHes.

JlabopaTopHasi padora «/3yueHue copToB KyJbTYpHBIX PACTEHUHN U MOPOJ TOMAIIHUX KUBOTHBIX).
JlaGoparopHas padora «3yueHne MEeTOA0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

IkcKypenst «OCHOBHBIE METOBI U JOCTH)KEHUS CEIEKIIUN PACTEHUH U JKUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOHUCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE XO3SHCTBO, B
1a00paTOPUIO arPOYHUBEPCHUTETA WIIM HAYIHOTO IIEHTPA).

Tema 16. BuoTexHOJI0rUsI U CHHTeTHYeCKAasi OMOJIOTHA

OOBEKTHI, UCHOIB3yEeMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIE U TKaHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapakTepuctuka. TpaguiuoHHas OMOTEXHOJOTHs: XjeOonedyeHue, MOTy4yeHHE KHCIOMOJIOUHBIX
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POAYKTOB, BUHOAEenue. Mukpoounonornyeckuii cuHte3. OObeKThl MUKPOOHOIOIMYECKHX TEXHOIOTHH.
[Tpou3BoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Cozpnanue TEXHOJNOTMH M HMHCTPYMEHTOB LEICHANIPABICHHOIO HW3MEHEHHd M KOHCTPYMpPOBaHHS
TE€HOMOB C LEJIBIO MOJIyYE€HUsI OPTaHU3MOB M MX KOMIIOHEHTOB, COJEPIKAIlMX HE BCTPEYAIOLIMECS B
npupojie OMOCUHTETUUECKUE ITYTH.

Knerounas unxenepus. MeToapl KyJlbTypbl KJIETOK M TKaHEW pacTeHHUH M KUBOTHBIX. KpmoOaHKH.
Comarunyeckas ruOpuau3alms 1 cOMaTHUeCKuil a3MOpuorenes. Mcnoab30BaHKe TaluIONI0B B CEICKIUU
pacreHuid.  [lonyuenue  MOHOKIOHANbHLIX — aHmumen.  Hcnonv3oéanue  MOHOKIOHANbHLIX U
NOJMUKNIOHANbHBIX ~ aHmumen 68 Mmeouyure. VICKYCCTBEHHOE OIUIOJOTBOpeHHE. PekoHcTpyKuus
SAWLEKIETOK W KIOHUPOBAHME JKUBOTHBIX. MeETOJ TpaHCIIaHTAUUU sAep KIETOK. Texwonozuu
0300p0GNeHUsA, KYIbMUBUPOBAHUA U MUKPOKIOHANLHO20 PAZMHONCEHUS CeNbCKOXO3AUCTBEHHbIX
KYIbmyp.

XpoMOCOMHAasi W T'eHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMpOBaHUE
pexombunantHeix JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTHKEHHS ¥ TIEPCIEKTHUBBI
XPOMOCOMHOW ¥ F'€HHON MHXEHEPHH. DKOJIOTHYECKHUE U STUUECKUE MPOOJIeMbl TEHHONW MH)KEHEPUH.
Menunuackue  OumotexHosnoruu. IloctreHomuas 1mdpoBas wmeaunuHa.  [II[P-amarnocTuka.
MeTaboa0MHBIN aHaIM3, TEHOLIGHTPUUYECKHI aHaIU3 IPOTEOMa YeIO0BeKa JJIsi OLEHKU COCTOSIHUS €ro
310poBbs. Mcnonp3oBaHuE CTBOJIOBBIX KiETOK. TaprerHas Tepamnus paka. 3D-OmounkeHepus yis
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3JIaHHMs KOMIUIEKCHBIX TKaHEH
COYETaHHMEM TEXHOJOIMH TpEXMEpHOro OHONPUHTUHra W ckaddoyiguHra A pelleHus 3anad
NIEPCOHAIIM3UPOBAHHON MEUIIHBI.

Co3nanne BEKTOPHBIX BaKLWH C LENbI0 00ECTIeYeHNs] KOMOMHUPOBAHHOM 3aIUTHI OT BO3OYyIMTENEH
OPBM, ycTaHoB/IeHHuE MOJIEKYJISIPHBIX MeXaHU3MOB QyHkunoHupoBanuss PHK-conepsxamux Bupycos,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpamun

Tabnuyvr u cxemol. «Vcnonab30BaHME MUKPOOPraHM3MOB B IIPOMBIIIJIEHHOM IPOU3BOJCTBEY,
«Knerounast uHxxeHepusn», «I'eHHass UHKECHEPUSI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIIBIX TPOLYKTOBY.

IkceKkypenst  «bHOTEXHONOrMST — BaXKHeHIIas MPOU3BOAUTENIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3aposknenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHUNA B 0M0JIOTHHI

OpomonnonHas Teopus Y. [lapsuna. [Ipeanocbuiku BO3HUKHOBEHMS JapBUHU3MA. JKHU3Hb U HaydHas
nearenbHocTh Y. [lapBrHa.

JBuwxymue cuiabl dBoionuM BUAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTb Pa3MHOXKEHHS
OpPraHU3MOB, HACJIEJICTBEHHAs W3MEHYMBOCTb, OOpbOa 3a CyYIIECTBOBAHHE, ECTECTBEHHBIM WU
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoil Tteopun sBomounu (CTD). HelTpanbHas Teopus HBOJIOLHUU.
CoBpeMeHHass 3BOJIIOLMOHHAs OHOJOTUS. 3HAUEHUE SBOJIOIMOHHOM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

Ilopmpemui: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U. lapsun, C. C.
UYersepukos, U. 1. HImansraysen, Jx. Xonnenn, . K. benses.

Tabnuyer u cxemwvr: «Cuctema xuBor mpupos! (no K. JIunuero)», «JlecTHuna xuBbIX CymiecTB (1o
Jlamapky)», «MexaHuzM (pOpMHPOBAHUS MPUCTIOCOOJICHUH y pacTeHHH U KUBOTHBIX (10 Jlamapky)y,
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«Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxonku Y. Jlapsuna», «@opmbl 60pb0BI 3a
cymectBoBanuey», «llopoasl romybeit», «MHoroobpasue KyabTypHBIX (GOpM KamycTb», «llopoabl
JOMAIlIHAX JKUBOTHBIX», «Cxema oOpa3zoBanusi HOBBIX BHuoB (mo Y. Jlapsuny)», «Cxema
COOTHOIIEHHUS JBWXKYHIIUX CHJI 3BOIOLUN», «OCHOBHBIC TIIOJIOKCHHMS CHHTETHYECKOH TEOpUHU
SBOJIIOLIAN.

Tema 2. MUKpO3BOJIIOIHS U €€ Pe3yJibTaThl

[Tomynsius Kak 31€eMeHTapHas equHHIA 3BOJOLUA. COBpPEMEHHBIE METO/bl OLEHKH T'€HETHYECKOIO
pa3HooOpa3usi U CTPYKTYpbl HOMynsiuil. V3MeHeHue reHOQOHAA MOMYISIHMUA KakK 3JIEMEHTapHOE
ABOJTIOIIMOHHOE sIBJICHUE. 3aKOH reHeTH4YecKoro paBHoBecus k. Xapau, B. BaiinOepra.
DOnemeHTapHble (DaKTOPBI (ABMKYIIME CUIIBI) HBOMIONMHU. MyTannoHHBIA mpouecc. KomOuHaTuBHas
M3MEHYMBOCTh. [Ipeiidp TeHOB — ciyuyaiiHble HEHANpaBlICHHBIE W3MEHEHHs 4YacTOT ajulelied B
nonymsusax. Dddexr ocHoBarens. DpdexT OyTbuIouHOro ropibimka. CHIKEHHE T€HETUYECKOTro
pazHooOpas3usi: mpuuuHbl U ciuenctBus. Ilpossiaenue >¢dexra apeiida reHoB B OOMBLUIMX U MajbIX
nonymsiusx.  Murpanun.  M3omsmus  nomynsiuuii:  reorpaduueckas  (IpOCTpaHCTBEHHas),
Ononorudeckas (pernpoyKTUBHAS).

EcrecTBenHbIii 0TOOp — HampaBisiomuii  ¢GakTop 3BodronuH. DOpMBI €CTECTBEHHOrO OTOOpa:
JOBUKYIIUHM, CTaOMIM3UPYIOIINMA, paspeiBatomuii (qu3pyntuBHbIii). [TonoBoit or6op. Bo3HukHOBeHUE
Y DBOJIIOLIMS COLIMATIBHOTO MTOBEACHUS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIONNHU. BO3HUKHOBEHHE TPUCTIOCOOICHU I
y opranuzMoB. Apomopdo3bl U uamoamantanuu. llpumepsl TPUCIIOCOONECHHH Yy OpPTraHU3MOB:
Moponoruueckue, (usnoIoruueckre, OUOXHMMHUYECKHe, moBeaeHuYeckre. OTHOCHUTENbHOCTD
MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BunooOpasoBaHue Kak pe3ynbTaT MUKpO3BOIrOnUH. W3omsamus —
KI04eBoil  (haktop BHmooOpazoBanusa. Ilytm u cmocoObl BHI000pa3oOBaHUs: aUIOMATPHUYECKOE
(reorpaduueckoe), CUMIIATPUYECKOE  (IKOJOTHMYECKOE), «MTHOBEHHOE»  (IIOJUILIOHIU3AIIMS,
rubpuanzanys). JIuTenbHOCTh 3BOTIOIMOHHBIX TPOIECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponw »BomonmoHHOM OMONOTrMU B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUs: OMopa3zHOOOpa3usl.
MHUKPO3BOIIONMS U KOIBOJIOLUS Napa3uTOB U UX X035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOMUHUBOCTH
K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI ¢ HEMl.

JdemMoHcTpanuu

Ilopmpemui: C. C. YerBepukos, 3. Maiip.

Tabnuyst u cxemovr: «MyTallMOHHAs U3MEHUMBOCTHY, «llomymsuunonHHas cTpykTypa Buaa», «Cxema
NpOsIBJIEHUs 3aKkoHa Xapau—BaitHOepray, «/[BrxyIine cuiibl HBOIOLIUNY, «DKOJOTHUECKash U30JIALUSI
MOMyJISAIMA  ceBaHCKOM  Qopenu», «l'eorpaduueckass W30MSAIUA JTUCTBEHHUIIBI CHOUPCKOW U
JIUCTBEHHUIIB! JaypcKoi», «llomymnsiiroHHbIE BOJHBI YHMCIEHHOCTH XHUIIHMKOB U XKepTB», «Cxema
JeUCTBUSL €CTECTBEHHOro otbopa», «Popmbl O0prObI 3a cyliecTBOBaHME», «MHIycTpHaIbHBIN
MEJTaHU3M», «KuBble  HCKOMaeMbIey, «IToKpOBUTENBCTBEHHAS ~ OKpacka  YKHBOTHBIXY,
«[Ipenynpexnatomias okpacka *KHUBOTHBIX», «Dusnonornyeckue agantauuny», «lIpucrnocodbieHHOCTD
OpraHu3MOB M €€ OTHOCUTEIBHOCTBY», «Kpurepum Bupa», «Bunbl-nBoiHuKN», «CTpyKTypa BHIA B
npupoje», «CrocoOsl BHI000pa3oBaHus», «leorpaduyeckoe BHI00Opa3oBaHuEe TPEX BUAOB
JaHIBIIEH», «JKOJIOTHYecKoe BUA000pa3oBaHUE BHIOB CHHULY, «lloaummonasl pacTeHHi»,
«KamycTHO-peieuHbIi THOPUTY.

Obopyoosanue: repdbapun pacTeHUH, KOJJICKIIMA HACEKOMBIX, Yydesa MTHUIl U 3Beped C mpuMepamu
Pa3NUYHBIX NPUCHIOCOONIEHUH, Yydeaa NTHUIl U 3Bepedl pa3HbIX BHUIOB, repOapuu pacTeHui ONMM3KHX
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlabopaTopHas padora «BrisiBiIeHIE H3MEHUNBOCTH Y 0COOEH OTHOTO BUIA».
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JlaGopaTopHnas padora «lIpucnocoOnenust OpraHu3MoB U X OTHOCUTEIIbHAS 11€71€CO00Pa3ZHOCThY.
JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosonusi H e€ pe3yJbTaThl

Metoapl  u3ydeHMs MakposBosiouMH. IlaneoHTosormyeckue MeETOABI M3YYEHHUS  SBOJIIOLMM.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckue metonsl uzydenus: sBoitonuu. CpaBHeHHe ¢uiopbl U ¢dayHbl MaTepUKOB U
ocTpoBoB. bruoreorpadudeckue oomactu 3eMiau. Buabl-o5HIEMUKH U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPABHUTEITHHO-MOP(}OIOrHUECKre METO bl U3YUCHHS SBOIONUU. | eHeTHUecKue
MEXaHHU3MBbl SBOJIIOIMM OHTOTE€HE3a W IMOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB. ['OMoylornuyHble U
aHAJIOTUYHbIE OpraHbl. PynuMmeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE U MaTeMaTHYeCKHEe METOJIbl M3y4YCHHUS OBOJIOLMHU. | OMOJIOTUYHBIE TCHBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUIIOTEHETHYECKUX JIECPEBBEB.

XPOMOCOMHBIE MYTAI[H U IBOJIIOLHSI TEHOMOB.

OO6mwme 3akoHOMEpPHOCTH (TpaBWia) OHBOMONUU. [lpunyun cmenvt @ynkyuti. HeoOpaTUMOCTh
9BOJIIOLIMU. AfanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JdeMoHcTpauuu

Ilopmpemui: K. M. bap, A. O. Koanesckuii, . Mroiep, O. ['ekkens.

Tabnuysr u cxemovl: «DUIOTEHETUUECKUN P JIOMIAINY», «APXEONTEPUKC», «3BEpPO3yObIe SIIEPH,
«Creronedainsr», «Punnoputse», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckne 30HBI 3eMIH»,
«[peiid xoHTHHEHTOBY, «PenukTe», «HavanpHple cTagnu SMOPHOHAILHOTO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHBIE ¥  aHAJIOTHYHbIE OpraHbl», «PyaIuMeHTh», «ATaBU3MBD,
«XpoMOocOMHbBIE HAOOpHI YeNoBeKa M IIKMMIIaH3e», «[JaBHbIE HaIpaBlICHUs SBONONHMY, «O0Iue
3aKOHOMEPHOCTH 3BOJIIOLUN.

Obopyoosanue: KOJUIEKIWW, TepOapuH, MYJSKH HMCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HA HA 3eMuie

HayuHble rumoTes3sl NPOUCXOXKICHHUS >KM3HM Ha 3emuie. AOHOreHes M mnaHcrnepmus. JloHayuyHble
MIPEJICTABICHUSI O 3apOKICHUM XU3HU (KpeauuoHM3M). ['mmoresa MOCTOSHHOTO CaMoO3apOKJIeHUs
XKU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [actepa. [Iporcxoxienue xu3Hu
U acTpOOHOJIOTHS.

OcHOBHBIE 3Tambl HEOpraHudeckoil sBosouuu. [lmaHerapHas (Teojoruyeckasl) SBOJIOLUS.
Xumuueckasi 3BOJIIOLMSA. AOGMOTCHHBIM CUHTE3 OPraHMYeCKUX BellecTB U3 Heopranuueckux. Ombit C.
Munnepa u I'. FOpu. O6pazoBanue mnomumepoB u3 MoHomepoB. KoanepBatHas rumorte3a A. .
OnapuHa, runore3a nepsuyHoro OynboHa J[x. XonpgeiHa, reHeruueckas rumotesa ['. Mémnepa.
Pu6ozumer (T. Yek) u rumoreda «vupa PHK» VY. TI'mnGepra. ®dopmupoBanue memOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Hctopus 3emnu u metofsl e€ uzyuenus. Mckonaemble oprannyeckue octaTtku. ['eoxpoHonorus u eé
MeToibl. OTHOCUTENbHAST U a0COIOTHAS reoXpoHosorus. ['eoxpoHosoruueckas mIkaiga: 30HBI, 3PbI,
MIEPUOBI, TTOXH.

HavanpHble sTansl opranuueckoil 3ontonuu. [losBieHne M 3BOTIOLUSA MEPBBIX KIETOK. DBOJIOLIMS
MeTtabonu3ma. Bo3HukHOBeHHEe mepBbIX 3kocucTeM. COBpeMEHHbIE MUKpPOOHBIE OHOIIEHKH Kak
aHaJIor nepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapuoTHI 1 3yKapHUOTHI.

[Ipoucxoxaenne  dSykapuoT  (CUMOHWOreHe3).  DBOJIOIMOHHOE  TPOHMCXOXKJIEHHUE  BHPYCOB.
IIponcxoxkaeHre MHOTOKJIETOUHBIX OPraHu3MOB. BOZHUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpPraHHU3MOB.
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OcCHOBHBIE 3TaIbl HBOJIOIMH BhICIINX pacTeHU. OcHOBHBIE apoMop(o3bl pacTeHU. Brixo pacTenuit
Ha cymy. llosBneHue cHopoBbBIX pacTeHUW M 3aBoeBaHME MMM Ccymd. CeMeHHbIE pacTEeHHUs.
[IpoucxoxaeHre NBETKOBBIX PACTCHUH.

OcHOBHBIE 3TaIlbl 3BOIOIUY )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(]O3bI )KMBOTHBIX. Benackas ¢ayHa.
KeMOpwuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THMOB. IlepBbie XOpaoBble >KMBOTHbIC. JKU3HB B
BOJE. OBOJIIOLHUS TMO3BOHOUHBIX. Ilpoucxoxnenne ampubmii u pentunmit. [Ipoucxoxaenue
miekonuTamux W ntul. [IpuHnun kmodeBoro apomopdo3a. OcBoeHHE OECMO3BOHOYHBIMH U
[T03BOHOYHBIMH KHUBOTHBIMU CYIIU.

PazButue xu3Hu Ha 3emiie 10 3paM U MEepUoiaM: apXeu, IpoTepo30ii, Maneo30i, ME30301, KaltHO30i1.
OO0mas XxapakTeprcTUKa KJIIMMaTa M IeoJIOTUYECKUX MporeccoB. [losBIeHNe U pacBeT XapaKTEPHBIX
OpraHu3MoB. YTiieoOpa3oBaHHe: €0 YCIOBUS U BIMSIHUE HA T'a30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHMS — SKOJOTMYECKHE KPHU3UCHI MPOULIOro. IIpuunHBI M CIIEACTBHS MAacCOBBIX
BbIMUpaHuid. COBpEMEHHBI HSKOJIOTMYECKUN KpHU3UC, ero ocobeHHocTu. IIpobrmema coxpaHeHus
O6uopaznooOpazus Ha 3emIe.

CoBpemeHHas cucreMa opranuyeckoro mupa. IlpuHinmnsl kiaaccuukanuu opranu3moB. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMouncTpamun

Iopmpemui: ®. Penu, JI. Cnamnanuanu, JI. [lactep, . . Meunukos, A. Y. Onapun, k. XonmaeiH,
I'. Ménnep, C. Musnep, I'. FOpu.

«Cxema omnbita ®@. Penn», «Cxema ombita JI. IlacTepa mo u3y4eHUI0 CaMO3apOKICHHS >KU3HUY,
«Cxema onsita C. Muinepa, I'. FOpu», «9Ttanbsl Heopranuueckou 3Boouny, «I'eoxpoHonoruueckas
mkanay, «HauanpHble 3Tambl OpraHUYecKol 3BoNIOIUNY, «Cxema oOpa3oBaHHUS DYKApUOT MYTEM
cumbuorenezay, «Cucrema >KHBOW Npupoabl», «CTpoeHue BHpYyca», «ApoMOpQO3bl PACTCHHII,
«Punnopute», «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE  BOIOPOCIN»,  «MXu»,
«[TanopotHukn», «l'onoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUA
KHBOTHOTO MHUPa», «ApoMopdo3bl KUBOTHBIXY», «IIpocreiimuey, «Kumeunomnonoctueie», «Ilnockue
gepBu», «UnenumcroHorue», «PeiOb», «3eMHOBOmHBICY, «lIpecMbikaromuecs»,  «[ITHIB,
«Munekonuraromue», «Pa3BUTHE XU3HM B apXeUCKOW 3pey», «Pa3BuUTue XU3HU B IPOTEPO3OMCKOU
aper», «Pa3BuTue KU3HU B NAICO30MCKON 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOM 3pey, «Pa3Burue
KHU3HU B KallHO30MCcKOM 3pe», «CoBpeMEHHas CUCTEMa OPraHUYECKOT0 MUPay.

Obopyoosanue: TepOApUM PACTEHUW PANIMYHBIX OT/AENOB, KOJJIEKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparbl JKUBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJIJIEKIIMM WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
JKABOTHBIX, YydYerna NTUL U 3BEpEH, KOJUIEKIIMHM OKaMEHEJIOCTEH, IOJIE3HBIX HMCKOIAEMBIX, MYJISIKHU
OPraHM4YeCKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas jgaGopatopHas padora «MoaenupoBanue omnbiToB Musuiepa—tOpu mo u3ydeHuro
aOMOTeHHOT0 CMHTE3a OPraHuYeCKUX COeIMHEHUH B MepBUYHON aTMochepey.

JlabopaTopHas padora «/3ydyeHne u onucaHrue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.
IpakTuyeckasi padora «/3yuenne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.
IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pazpgensl u 3agaun antponosioruv. MeTosl aHTPONOJIOTUH.

CraHoBIIEHHE TIPEACTABJICHUI O MPOUCXOXKACHUH YenoBeKka. Penurnosnsie Bo33peHus. CoBpeMeHHbIe
HAaYYHBIC TCOPHH.

CxoncTBO 4YenoBeKa C JKUBOTHBIMU. CHCTEMAaTH4YeCcKOe I0JIOKeHHe uenoBeka. CBUAETEIbCTBA
CXOACTBA 4YEJOBEKa C IKUBOTHBIMHU: CPaBHUTEIbHO-MOPQPOIOTUYECKUE, IMOPHOIOTHYECKHE,
¢bu3HoNIoro-6MoXUMHUECKHe, MoBeAeHYecKne. OTINYNS YeNOBeKa OT JKUBOTHBIX. [IpsaMoxoxaeHue u
KOMIIJICKC CBA3aHHBIX C HUM ITPHU3HAKOB. Pa3BuTHe ro0BHOTO MO3Ta B BTOpOI\/’I CUTHAJIbHOM CHUCTEMEL.
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JBmwxkynme cuwibl  (pakTopbl) aHTpONOreHe3a: Ouosnorudeckue, couuanbHele. CoOTHOLIEHHE
OMOJIOTUYECKUX U COLMABHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMHM aHTpPOIOTeHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsHbI (MPOKOHCYIIBI) U PaHHHUE
MOHTHJIbl — OOILIME IMPEeJKU 4YeIOBEKOOOpPa3HbIX 00€3bsH M JI0JeH. ABCTPaJIONUTEKH — JBYHOTHE
peaxku arojei. YenoBek yMenbli, epBble U3TOTOBJICHHS OpyIUN Tpynaa. YemoBek NpAMOXOIAIIUN U
NEepBbIA BBIXOJ JroAel 3a mpenensl Adpuku. YenoBek reipenbOeprckuii — oOmuil mpenok
HEaHJEPTAJIbCKOIO 4YEJIOBEKAa M YEJIOBEKAa PasyMHOro. YeyoBek HeaHAEPTAIbCKMM KaK BHJ JIFOAEH
XOJIOMHOTO Kiaumara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, IEHUCOBCKHH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka u najaeoreHOMUKa.

DBOJIOIMS COBPEMEHHOTO yesoBeka. EcTecTBeHHbIN 0TOOp B MOMYISIUAX 4yesoBeka. MyTalnoHHbIN
nporecc U noauMmopdusM. IonynsnuonHsle BOIHBL, Apeiid reHoB, MUrpanus U «3QQHEKT OCHOBATEIA»
B IOMYJISILIMSIX COBPEMEHHOT'O YEJIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bombiime pacel: eBporeoujHasi (€Bpasuiickas), aBCTpayo-
HerpouiHas (3KBaTOpHabHas), MOHIOJIOMIHAS (a3MaTCKO-aMepUKaHcKasi). BpeMs u nmyTu paccenenus
4eJloBeKa 10 IulaHere. EIuMHCTBO 4YenoBedeckux pac. HaydHas HECOCTOATENBHOCTH pacH3Ma.
ITprucnocoOaeHHOCTD YesloBeKa K pa3HbIM YCIIOBHUAM OKpy»Karolel cpelsl. BnusHue reorpaguyeckoit
cpeab! U Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MeXIUCUUIUTMHAPHBIE METOABl B (pU3MUEcKoil (OMOIIOTMYECKOI) aHTPOIOIOTHH. DBOJIOIHMOHHAS
AHTPOINOJIOTUSl U NAJICOAHTPONOJIOTUS YEIOBEUECKUX MNOMyIsiui. bruoconuanbHble Hccaen0BaHus
IPUPOJIBI YesloBeKa. MccneqoBanue KOIBOMOLIUN OMOI0OIrMYECKOT0 U COLIMAIbHOIO B YEJIOBEKE.
JdeMoHcTpamun

Ilopmpemui: Y. [lapsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabnuyer u cxemwvl: «MeToapl aHTPOMONOTUNY, «[ OJOBHON MO3T uenoBekay», «YemoBexooOpasHbIe
00e3bsiHbI», «CKeNeT 4eI0BeKa U CKeJIEeT MIMMIIaH3e», «PyTuMEHThI U aTaBU3Mbl», «/{BHXKYIIHE CHIIbI
aHTPOIIOTEHE3a», «OBOJIIOLIMOHHOE JPEBO 4YEJIOBEKa», «ABCTPAIONMUTEK», «UemoBEeK yMeblii»,
«YenoBek mnpsaMoxoasammin», «JlenncoBckuii uyenmoBek» «Heanpepranbup», «KpoMaHbOHUBIY,
«[Ipenxu yenoBekay, «ITarnbl IBOJIOLUHN YETIOBEKay, «Pachl uemoBeka.

Obopyoosanue: MyIsHDKA OKaMEHENOCTEH, MPeAMETOB MaTepUalIbHOM KyJIbTYphbl MPEIKOB YellOBEKa,
penpoaykuuu  (dotorpadun) KapTMH ¢ MHU(OIOTHYECKMMH U OMONEHCKUMH  CIOXKETaMH
MIPOUCXOXKACHUS YeloBeKa, pororpapuu HaXx0JA0K UCKOIaeMbIX OCTaTKOB U€JIOBEKa, CKEJIET YeJIOBEKa,
MOJIEIb Yeperia yejaoBeKa U yeperna MIMMIaH3e, MOJIeb KUCTH YeJIOBeKa M KUCTU IIHMMIIaH3€e, MOJENN
TOpca IPEJKOB YEI0BEKA.

JlaGopaTtopHass paGora «l3ydeHue OCOOEHHOCTEH CTPOCHMs CKejleTa 4YeJIOBEKa, CBA3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnueckas padora «/I3ydyeHne 3K0JIOTHYECKUX aJaNTallui YeIOBEKay.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB M HAJOPraHU3MEHHbIX CHCTEM €
OKpY:KalolIeH cpeaou

3apoxaeHue U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonwara, K. @. Pynse, H. A. Ceeprosa, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun 3xonoruu. CBsi3b DKOJIOTHH C APYTHMH
HayKaMH.

Metoasl skonoruu. IloneBble HaOmoneHUS. OKCHEPUMEHTHI B  OSKOJOTUU: MPUPOJHBIE U
nabopaTtopHble. MojenupoBaHue B 3KOJOTMM. MOHHUTOPHUHT OKpPYKAIOLIEH Cpeabl: JIOKAIbHBIM,
PErHOHATIBHBIN U TJI00ATBHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHUM JJIs yeloBeKa. JKOJOrH4ecKkoe MUPOBO33pEHHE KaK OCHOBA CBs3ei
4eJI0BEYECTBA C IPUPO10il. POPMUPOBAHNE IKOJIOTHUECKOM KYJIBTYPbI U 3KOJIOIMYECKON TPaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpauuu
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Ilopmpemoi: A. I'ymbonbar, K. @. Pynee, H. A. CeBeprios, D. ['ekkens, A. Tercnu, B. H. Cykaués.
Tabnuyst u cxemoi: «Paznensl FKONIOTHIY, «METOIbI IKOIOTUNY, «CXxeMa MOHUTOPHHTA OKPYKAFOIICH
CpeIbD».

JlaGoparopHas padora «/3yueHre MeTo10B YKOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Dkojoruueckre (GakToppl M 3aKOHOMEpHOCTH uX aeiictBus. Kitaccupukanus 5KOJIOTHYECKHX
¢dakTopoB: abuoTHueckue, OmoTHUeckue, aHTpororeHHole. OOmME 3aKOHOMEPHOCTH ACWCTBUS
skonoruueckux QaxrtopoB. IlpaBuno muammyma (K. npenrens, 0. JIubux). TomepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunortnyeckue akropsl. CBeT Kak 3kojorudeckuii ¢pakrop. [eiicTBre pa3HbIX y4aCTKOB COJTHEYHOTO
CIEKTPa Ha OPraHU3Mbl. DKOJIOIMYECKHE I'PYMIbl PACTEHUN U KUBOTHBIX IO OTHOLUEHUIO K CBETY.
CurnasibHas pojb cBeTa. POTONEPUOAN3M.

Temneparypa kak sxoorudeckuii hpaxrop. JleiicTBrue TemmepaTypbl Ha OpraHu3Mebl. [lolKuI0TepMHBIE
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

Brnaxxnocte kak skonorudeckuii ¢axrtop. IIpucnocoOneHuss pacTeHuWi K MOIACPKAHUIO BOJHOTO
Oamanca. Kmaccudukamuss pacreHWd 1O OTHOMIEHUIO K Boje. [IpHcrocoONeHHst >KUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEKUMA.

Cpenbl 00UTaHNS OPTaHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAS, TIOYBEHHAs, ITyOMHHASI MTOANOYBEHHAS,
BHyTpHOpraHu3MeHHas. DU3NKO-XUMHUECKHE OCOOCHHOCTH  cpel  OOMTaHWS  OpPraHU3MOB.
[TpucnocoOaeHns OpraHu3MOB K KU3HH B Pa3HBIX Cpeax.

buonornueckue putmbel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE W TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HH.

XKuznennrsie Gopmbl opranu3MoB. llonsiTre o xu3HeHHOH ¢opme. JKuzHeHHBIE (HOPMBI pacTEHUIL:
JepeBbsi, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHUE TPAaBbl, OAHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.
buotuueckue Qaxktopel. Buasl OMOTHYECKUX B3aUMOJEHCTBUI: KOHKYpPEHIUS, XHUIHHYECTBO,
cumbuo3 u ero ¢opmsel. IlapasuTusm, koomepaiusi, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3aumoseincTBust (Tommueckue, dopudeckue, (padbpuyeckue).
3HayeHne OMOTHMYECKUX B3aUMOACWUCTBUI MM CYIIECTBOBAHUS OpPraHU3MOB B Cpele OOMTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKITFOUEHHS.

JdemMoHcTpanuu

Tabnuyvr u cxemol: «IKonoruueckue (GaxToped», «CBETOBOW CHEKTpP», «IKOJIOTHYECKUE TPYIIIBI
KUBOTHBIX 10 OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE KUBOTHBIE», «XOJOIHOKPOBHBIE )KUBOTHBIEY,
«DU3NOJOTHYECKUE aJanTalluid XUBOTHBIX», «Cpeabl OoOMTaHUs OpraHU3MOB», «buonornueckue
puTMbl», <«Ku3HeHHble (OpMBbI pacTeHuil», <« Ku3HeHHble QOpPMBI JKUBOTHBIX», «IJKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOMHOro yeca», «llemum nuranus», «XHUIIHUYECTBOY,
«[Tapazutnszm», «Konkypenuus», «Cumo1osy», «KoMmeHcammzm.

Obopyoosanue: TepOapuM PpacTeHUH M HKUBOTHBIX, INPHCIIOCOOJEHHBIX K BIHSHHUIO Ppa3IMYHBIX
9KOJIOTMUECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHMI,
CBETOJIIOOMBBIE, TEHETIOOUBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu M KOJUIEKLIUU
TEIUIONIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX pacTE€HHH, dydenaa NTUI[ U 3Bepei, repbapuu
pacTeHuil, oTHocAMXCs K rurpoduram, kcepoduram, mMezodpuram, KOMHATHBIE PACTEHUS ITaHHBIX
rpynMn, KOJUIEKIUU XKHUBOTHBIX, OOMTAIOIINX B pa3HBIX cpefax, repObapuu U KOJJIEKUUU pacTeHUH u
KUBOTHBIX, 00JIAJJAIONINX YepTaMU MPUCIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUMN KU3HH,
repOapuy U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX PA3IMUHBIX )KU3HEHHBIX (DOPM, KOJUIEKLIUH KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aMMOJICHCTBHSX.

JlabopaTopHas padora «BrisiBieHNEe MPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETa.
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JlaGopaTopHas padoTa «BrIsBlIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSHHUIO TEMIIEPATypPhI».
JlaGopaTopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHHSI.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTUUECKUE XapakTepucTuku mnomyisiuu. l[lomymsius kak Ouosornueckas cucrema. Poub
HEOJIHOPOJAHOCTH cpeibl, Pu3ndyeckux 6apbepoB U 0COOCHHOCTEH OMOJIOTUU BUAOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnonyisiuid. OCHOBHBIE IOKAa3aTelIW MOMYJSIUU: YHCIECHHOCTb,
IJIOTHOCTh, BO3pAcTHasi M IOJOBasi CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaIusi.

DKoJiornyeckas CTpykTypa nonyysauud. OneHka YUCIeHHOCTH NOonyasuuy. /{nHaMuka nonysasiiuy U
e€¢ perymsuusa. buornueckuil noreHuuan nomynsuuud. MoaenupoBaHHWE JIWHAMHMKU IOIMYJIALINH.
Kpussie pocta yncinennoctu nonynsiuuu. KpuBble BbKUBaHUS. Peryisius 4ucIeHHOCTH MOMYJIALIMMA:
poiib (haKTOPOB, 3aBUCSIIUX W HE 3aBUCIIIUX OT IUIOTHOCTU. DKOJOTHYECKHE CTPATETUU BUIOB (- U
K-ctparerum).

[Tonsitue 00 3KoJIOrMYECKOW HUIE BHaAa. MecTtooOuTanue. MHOroMepHass MOJEIb KOJIOTHYECKOM
nuim J[x. M. XatunHcona. PasMepsl skonorndeckoi Humu. [loTeHmanpHas u peajin3oBaHHask HULLH.
Bun xak cucrema momysnsumii. Apeasibl BUIOB. BUIbI U MX KHU3HEHHBIE CTPATETHH. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALINil )KUBOTHBIX. bruosiornueckue nHBa3UM 4yKepOIHBIX BUJIOB.
JdeMoHcTpauuu

[Toprper: Ix. Y. XaTuyuHCOH.

Tabnuiel U cxeMbl: «IKOJOTHYECKHE XapaKTePUCTUKU MOMyIsauuny, «[IpocTpaHcTBeHHas CTPYKTypa
nonyasauuny, «Bo3pacTHble nmupamuabl nonyaanuu», «CKOpPOCTh 3aceleHUs MOBEPXHOCTH 3eMIIHU
pa3IMYHBIMU Opranu3Mammn», «Mojenb 3kosiorndeckoid Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU )KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucrnocoOieHus ceMsH paCTeHUN K paCCENCHUIO».

Tema 9. DKxoJI0rus co00IIECTB. JKOJOIrHYeCKHE CHCTEMbBI.

CoobmecTBa oprann3MoB. buorieHos u ero cTpykrypa. CBsi3u MKy OpraHu3MaMH B OHOIIEHO3E.
Okocuctema kak oTkpbiTass cucrema (A. k. Tencnaun). dyHKIuOHaNbHBIE OJOKM OpPraHU3MOB B
HKOCHCTEME: MPOIYLEHThl, KOHCYMEHThI, peayleHTsl. Tpopuueckue ypoBHU. Tpoduueckue nenu u
ceTu. Abuotnueckue 010ku skocucteM. [1ouBbI U MBI B 3KocucTeMax. KpyroBopoT BemecTB 1 MOTOK
SHEPTUU B SKOCHUCTEME.

OcHOBHBIE TOKa3aTeNN IKOCHUCTEMBI. buomacca M NmpoayKius. DKOJIOTMYECKHE MUPAaMUIbl YHCED,
O01OMaccChl U YHEPTHH.

HNunamuka  oskocucreM. Kartactpopuueckue  mnepectpoiiku.  @Daykryauuu. HampasieHHble
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKleccUU. [lepBuUHbIE U BTOPUYHBIE CYKIIECCUM M UX NPUYUHBI.
AHTponoreHHsle Bo3ieicTBUs Ha cykieccun. KimmmakcHoe cooOmiectBo. bruopaznoobpasue u moiHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMBl MOPEH M OKEaHOB. DKOCHUCTEMBI
TYHJIp, JIECOB, CTENEM, TyCTHIHb.

AHTpPOIIOT€HHBIE YKOCUCTEMBI. ArpodkocucTeMa. ArpoueHo3. Pasnnuus Mexay aHTpOIOI€HHBIMHU U
MIPUPOJAHBIMH 3KOCHUCTEMAMH.

YpOoskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. [oponckas ¢aopa u  ¢ayHa.
CunaHTponu3anus ropoackoit gayHsl. buonornyeckoe u X031HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POpPMHPOBAHUS OCHOBHBIX B3aUMOACHCTBHI OpraHM3MOB B 3KocHcTeMax. Pounb
KacKkaJHoTo 3 ¢eKTa U BUAOB-3AU(PUKATOPOB (KJIIOUEBHIX BHUIOB) B (YHKIIHOHUPOBAHUU SKOCHUCTEM.

20



[lepeHoc 3HEpruM M BELIECTB MEXKAY CMEXHBIMUA 3KOCUCTEMAMH. Y CTOWYHUBOCTH OPraHU3MOB,
MONYJISLUA U SKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U aHTPONIOTEHHBIX BO3/ICUCTBUM.

MexaHu3mbl BO3JCHCTBHS 3arpsi3HEHUN pa3HBIX TUIOB HAa CyOOpraHM3MEHHOM, OpPTaHU3MEHHOM,
MONYJALMOHHOM ¥ 3KOCUCTEMHOM  YPOBHSIX, OCHOBBI ~ 3KOJOTMYECKOIO  HOPMHUPOBAHMS
AQHTPOIIOT€HHOTO BO3JEUCTBHUS. METOAO0J0THS MOHHUTOPUHTA E€CTECTBEHHBIX W AHTPONOTEHHBIX
9KOCHCTEM.

JdemoHcTpauuu

Ilopmpem: A. JIx. Tencnu.

Tabnuyer u cxemwvl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMa INHUPOKOJIMCTBEHHOTO JIecay,
«JKocucreMa XBOMHOrO Jieca», «DYyHKIHMOHAIbHBIE TPYIIBI OPraHU3MOB B  IKOCHUCTEMEY,
«KpyroBopot BeniecTB B 3xocucteMey, «Llenu nutanus (macTOUIIHAs, JETPUTHASN)», «IKOIOTUYECKas
nUpaMma qucen», «JKojorndyeckas nupamuga O0MoMaccel», «IKOJOTHYEcKass MUpaMUAa SHEPTUN,
«O6pazoBanne Oonora», «llepBuuHas cykieccusi», «BoccTaHoBIieHHE Jleca TMOCIIE TIOXKapay,
«JKocucreMa o3epa», «ArporeHo3», «KpyroBopoT BemeCTB M MOTOK SHEPTUM B arpoleHO3e»,
«[Ipumeps1 ypbosKocucTem».

Obopydosanue: Tepbdapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydejia NTUI[ U 3Bepeil, repbapuu
KYJIbTYPHBIX M IMKOPACTYIIUX PACTEHUH, AKBAPUYM KaK MOJEIb S3KOCUCTEMBI.

I[IpakTuyeckas padora «/3yuenue u onrcanmue ypo03KOCUCTEMBI».

JlabopaTopHasi padora «l3ydeHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX UYJICHUCTOHOTHUX B Pa3HBIX
KOCHUCTEMAX».

IKCKypeusi «IKCKypcus B TUITUYHBIN OnoreorieHo3 (B 1yOpaBy, Oepe3HsK, ebHUK, Ha CyXOOJIbHBIH
WJTU TIOMMEHHBIN JIyT, 03€P0, OOJI0TO)».

IKCKYypcHus «IKCKYPCUSI B arpO’KOCUCTEMY (Ha MOJI€ WK B TEITUYHOE XO3SKUCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdhepa — olOmennaHerapHas o6o104yka 3emid, TA€ CYHIECTBYET WM CYIIECTBOBAJIA >KU3Hb.
Pa3Butne npencrasienuii o Ouocdepe B Tpynax J. 3rocca. Yuenue B. . Bepnanackoro o 6uocdepe.
O6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo OHOchepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyIiecTBOBaHus ouocheprbl. OcobenHocTr Onocdepsl Kak ri100ambHON SKOCHCTEMBI.
JluHamuueckoe paBHoBecue B Ouocgepe. KpyroBopoTsl BemecTB U OHOTN€OXMMHUYECKHE ILIHUKIIBI
(yrnepona, azota). PurmMuuHocTh siBneHuit B Ouocdepe.

3onanbHOCTh OHocheprl. [lonsarue o Ouome. OCHOBHBIE OHMOMBI CYIIM: TYHIpA, XBOMHBIE Jeca,
CMEIlIaHHblE W IIWPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIYCTBIHHM, TPONHMUYECKHUE JIeca,
BBICOKOTOPBs. Kiumar, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB CYIITH.

CtpykTypa 1 GYHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEeHIIHAaNa 1 OMOCEepHBIX (HYHKITUH.

JdemMoHcTpanuu

Ilopmpemui: B. U. Bepnanckuit, 3. 31occ.

Tabnuysr u cxemwr: «'eocheps 3emnny, «Kpyrosopot azota B npupone», «KpyroBopor yriepoaa B
npupoae», «Kpyroopor kuciopoga B mnpupoae», «KpyroBopoT Bonbl B mnpupone», «OCHOBHbIE
omombl cymmy», «Knumatuueckue mosica 3emnmy», «Tynmapay, «Taiira»y, «CMemaHHBIH Jecy,
«[IInpokonucTBeHHbIN JeC», «CTenby, «CaBanHay, «IlycToiHay, « Tponudeckuii iecy.

Obopyoosanue: Tepdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJOTHYECKHe KPU3UChI W WX MpHUYMHBL. Bo3neiicTBue denmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOW cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenue nousel. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue kinMara.
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AHTpPOIIOTEHHOE BO3JEHCTBHE HA PACTHTENBHBIA M KUBOTHBIM Mup. OXxpaHa pacTUTENBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE MPHHIMIIBI OXpaHbl nmpupoabl. KpacHeie kHuUTH. OC000 OXpaHsieMbie
npupoaasie Tepputopun (OOIIT). boTann4eckue caabl U 300JI0THIECKUEC TTAPKHU.

OcHOBHbIE TMPUHIUIBI yCTOMYMBOIO pPAa3BUTHS 4eJIOBEUECTBA M MNpUpoAbl. PammonanbHOe
MIPUPOJIOTIOIB30BAHNE U COXpaHEHUE OMOIOrHuecKoro pazHoobpasus 3emuu. O0mmue 3aKOHOMEPHOCTH
TJI00ATBHBIX JKOJOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HMCAa M €ro BEPOSTHBIC
MIOCIICZICTBUSI.

Pa3BuTHe METO/IOB MOHUTOpPUHTA pPAa3BUTUS OINACHBIX TEXHOTEHHBIX THporeccoB. CHCTEMHbIE
UCCIIEIOBAaHMsI  Tepexoa K  pecypcocOeperaromeil M KOHKYPEHTOCIIOCOOHOW — SHEpreTuke.
buonoruueckoe paszHooOpasue u Owopecypcbl. HarmumonanbHble WH(OPMAIMOHHBIE CHCTEMBI,
o0ecreurBaoIye I0CTYIl K MHPOPMAIMKU MO COCTOSHHUIO OTAENbHBIX BUAOB M dKOcUCTeM. OCHOBBI
HKOpEeaOMINTALIMU HKOCUCTEM U CIIOCOOOB O0PHOBI ¢ OMOMOBPEKACHUIMU. PEKOHCTPYKIIMS MOPCKUX U
HAa3eMHBIX SKOCUCTEM.

JdeMoHcTpauuu

Tabnuyst u cxemsi: «3arpsizHeHue armochepb», «3arps3HeHne ruApocepoly, «3arpsa3HeHHe MOYBbDY,
«[TapuukoBsiii 3ddexT», «Ocobo oxpaHsemMble MPUPOAHBIE TeppUTOpUN», «MoJenu ynpaBiseMOro
MUDPay.

Obopyoosanue: dotorpadum oxpaHSEMBIX PACTCHHA W KMBOTHBIX KpacHoil kHuru Poccuiickoit
®enepaunn, KpacHOM KHUTH pErHoOHA.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOCHHUS OOYYAIONIMMHKCS MPOTpaMM
cpeaHero o01ero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKType TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOTPaMMbl IO OMOJIOTHH BBIIEICHBI CICIYIOIINE
COCTABIISIONIHE: 0OCO3HAHKME O0YYAFOIIUMUCS POCCHICKON TPayKIaHCKOW MIACHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CAaMOCTOSTEIILHOCTH M CaMOONpEJCNCHUIO, HAIWYHNE MOTHUBAIMM K OOYYEHUIO
OMOJIOTHH, LIEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHX YOESKICHHUN JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEW U HCTOPUYCCKUX TPATUIMNA PA3BUTUSI OMOJIOTUYECKOTO 3HAHHUS, TOTOBHOCTh M CIIOCOOHOCTH
00yYaroIuXxcsi pyKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU yCTAaHOBKAMH,
NPUCYLIMMH CHCTEME OMOJIOTHYEeCKOro oOpa3oBaHUs, HaJWYME IPABOCO3HAHUS OSKOJIOTUYECKOM
KYJIbTYPHI, CHOC06HOCTI/I CTaBUTD LCJIU U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JInuHOCTHBIC PE3yNbTAaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTHTAIOTCS B €IMHCTBE Y4eOHOH U
BOCIIUTATEIILHOM  JIATEIILBHOCTH B~ COOTBETCTBHM  C  TPQJAWLIUOHHBIMH  POCCHUCKUMH
COINMOKYJIBbTYPHBIMH, HWCTOPHUYCCKMMHU U AYXOBHO-HPABCTBCHHBIMH LICHHOCTAMH, IPHUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT TIpOIECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHHMSI M CAMOPAa3BHUTHs, PAa3BUTHS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPHOTH3MA H
YBOKEHHsSI K 3aKOHY W MPaBOIOPSAAKY, YEIOBEKYy TpyJda W CTaplieMy MOKOJCHHIO, B3aHMHOTO
YBaXXCHUA, 6epe>1<H0r0 OTHOLICHUA K KYJIBbTYPHOMY HACJICIHUIO W TpaaAULUAM MHOTI'OHAIIMOHAJIBHOI'O
Hapoza Poccuiickoin denepaunu, NpUpOIE U OKPYKAOIIECH Cpee.

JInuHOCTHBIE PE3yIbTAThl OCBOCHUS YYEOHOTO mpeamMeTa «BHONIOTHs» JOIKHBI OTpaXaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYarONIMXCSl PYKOBOJCTBOBATHCS C(OPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpUEHTAllMi, NO3UTHBHBIX BHYTPEHHUX YOEKICHUII,
COOTBCTCTBYIOIIUX TpPaAUIMUOHHBIM HEHHOCTAM pOCCHfICKOFO O6HICCTBa, paciiupC€HuC XKU3HCHHOI'O
OIbITa U ONbITA JCATEIBHOCTH B TPOIIECCE PEaHM3alMd OCHOBHBIX HAINPABICHUI BOCIUTATEIBHOM
JesTeIbHOCTH, B TOM YHUCJIE B YACTHU:

2ParcOanCcK0O20 60CRUMAHUA:

- chopMHUPOBAHHOCTD TPAXKAAHCKON MO3UIIUU O0YUAIOMIETOCs KaK aKTHBHOTO U OTBETCTBEHHOT'O UJieHa
POCCHIICKOT0O 00I11eCTBA;

- OCO3HAHKE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA M IPABOTIOPSIKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEILHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIPEICTATH COOCTBEHHYIO TIO3HIIHIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU
H OOBICHATE €€;

- YMEHHE yYUTHIBATh B CBOMX JECHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJEUCTBUS JIIOAEH
C Pa3HBIMU YOKJIECHUSAMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIMATHHBIM TOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJTHCHHSI YUCOHBIX, ITO3HABATEIBHBIX U
MCCIICIOBATENILCKUX 3a/1a4, YBaXKHUTEIHHOTO OTHOIICHUS K MHCHHIO ONIIOHEHTOB NPH OOCYXICHHH
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

nampuomu4ecko20 60CHUMAHUA:
- ¢(hOpMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HICHTHUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH mnepea PoauHoil, ropaocTH 3a cBOi Kpaid, cBoto PosinHy, CBOM SI3bIK
U KYJIbTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIILHOTO Hapoaa Pocenu;
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- IIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACIICIUIO M TaMATHUKAM MPUPOIBI, TOCTIKEHUAM Poccuun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPY/IE;

- CHOCOOHOCTh OIICHMBATh BKJIQJ POCCHMCKHX YYEHBIX B CTAaHOBIICHHWE W pa3BUTHE OWOJIOTHUH,
MMOHMMAaHHS 3HAYCHHUS OUOJIOTUH B ITO3HAHWHU 3aKOHOB MPHPOJIBI, B )KH3HHU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBa;

- ujeciHas yOexXIEHHOCTh, TOTOBHOCTh K CIYXCHHIO M 3ammuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

0YX08HO-HPABCHMEEHHO20 60CRUMAHUA:

- OCO3HAHHE TYXOBHBIX LIEHHOCTEW POCCUICKOIO HAPOa;

- chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TIOBE/ICHUS;

- CIIOCOOHOCTh OILIGHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

- OCO3HAHME JMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYNBOTO OYyIYIIETo;

- OTBETCTBEHHOE OTHOIICHHWE K CBOMM pPOJUTENSAM, CO3[JAaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSATHS IEHHOCTEW CeMEHON HU3HU B COOTBETCTBUM C TPaJIULUsIMU HapoaoB Poccuu;

ICMemuuecKo20 60CRUMAHUA:

- 3CTETHYECKOE OTHOIIECHUE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHI;

- IOHMMAaHHUE 3MOLUOHAIBHOTO BO3/ICHCTBUS )KUBOW MTPUPOJbI U €€ LIEHHOCTH;

- TOTOBHOCTh K CAaMOBBIP@XEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE IPOSIBIATh KadyecTBa
TBOPUYECKOMN JIMYHOCTH;

dusuueckozo eocnumanusn, Qopmupoeanua  Kyibmypvl  300p06ba U IMOUUOHATIbHO20
onazononyuus:

- TOHUMaHME U peanu3alys 370pOBOro M Oe3omacHoro odpasa KHU3HM (370pOBOE IHMTaHHE,
COOJIFOJICHHE THUTMEeHMYECKUX IpaBUJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHATHM M OTAbIXA,
peryisipHas ¢pu3ndecKas akKTHBHOCTB), O€PEkKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

- TOHMMaHUE LEHHOCTU MpaBWJ WHIUBUAYATbHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO TMOBEACHHUS B
CUTYalUsAX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEN;

- OCO3HAHUE IMOCEACTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHHs aJKOToJIsl, HAPKOTHUKOB,
KYpEHHUs);

mpy006020 60CRUMAHUA:

- TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOII00HE;

- TOTOBHOCTb K AaKTMBHOH JESATEIbHOCTH TEXHOJOIMUECKOW M COLMAIbHOM HamlpaBIeHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSATENIBHO BBIMOIHATh TAKYIO 1€ATEIbHOCTD;

- MHTEPEC K PA3IMIHBIM cepam MpodecCHOHATBHON AesITETbHOCTH, YMEHHE COBEpIIATh OCO3ZHAHHBIN
BbIOOD Oynyieit npoeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI,

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH YKHU3HU;

IKOJI02UHECKO20 60CRUMAHUA:

- KOJIOTHUYECKH 11e1ec000pa3Hoe OTHOLIEHNE K MPUPOe KaK HCTOUYHHUKY JKU3HU Ha 3emile, OCHOBE €
CYILLECTBOBAHMS;

- MOBBIIIEHUE YPOBHSI SKOJOTHYECKON KYJIbTYpbl: IPUOOpPETEHHE ONbITa TUIAHWPOBAHUS MTOCTYIIKOB U
OLICHKH MX BO3MOXHBIX ITOCIIEICTBUM JIJIS1 OKPYXKAIOIIEH CPEMBL;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U yTeH UX pelieHs;
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- CIIOCOOHOCTb HCIIOJIB30BaTh NpUOOpeTaeMble NMPHU HM3YYEHUU OHMOJIOIMM 3HAHUS W YMEHHUS IIpU
peleHnH Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IPHUPOIONOIb30BaHUEM (COOIOIEHHE TPaBHII
MOBCACHUA B IMPUPOJAC, HAIPABJICHHBIX HAa COXPAHCHUC PABHOBCCHA B 3KOCUCTCMAX, OXpaHy BHUIOB,
IKOCUCTeM, OMocdepsl);

- AKTUBHOE HENpUATUE NCHCTBUH, MPHUHOCIIIUX BpPEJ OKpY)Karolled HpUPOJHON cpele, yMeHue
IMPOrHO3UPOBATH HGGHaI‘OHpI/IHTHBIe 9KOJIOT'MYCCKHUE MOCICACTBUA MPECANTPHUHUMACMBIX ,Z[GI\/JICTBI/II\/JI u
NpeJOTBpAaIIaTh UX;

- HaJM4Yue Pa3BUTOIO 3KOJOIMUYECKOTO MBIIUIEHUS, SKOJOTMUECKOW KYJIbTYphl, ONbITa JEATEIbHOCTH
HKOJIOTUYECKOM  HAmpaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBATbCSA HMH B  I03HABaTEJIbHOH,
KOMMyHI/IKaTHBHOfI u COHHaHLHOfI IMPAKTUKC, TOTOBHOCTHU K Y4aCTUIO B HpaKTH‘IGCKOﬁ ACATCIIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

UYEeHHOCIMU HAYYHO20 NO3HAHUA:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OOIIECTBEHHOH MPAKTUKKU, OCHOBAHHOI'O Ha JHAJIOre KYJIBTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIBbTYPHOM MHUPE;

- COBEpPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpPhl KaK CPEACTBA B3aWUMOJCHCTBUS MEKIY
JIIOJIBMU U ITIO3HAHMS MUPA;

- IOHUMaHue crenupUKU OUOJIOTUM KaK HayKd, OCO3HAaHHUsA €€ posid B (OPMHUPOBAHUHU PALUOHAIBHOTO
HAy4YHOT'O MBILIUIEHUS], CO3/IaHUM 1IEJIOCTHOTO MPE/ICTaBIeHUs] 00 OKPYXKaroleM MUpPE KaK O €IUHCTBE
IIPUPO/IbI, YEJIOBEKAa U OOIIECTBA, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEN M pElIeHUH IpoldiieM
COXpaHEHUs IIPUPOTHOTO PABHOBECHS;

- yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTMM AJIi COBPEMEHHOH HUBWIM3ALUMU: O00ECIeYeHHUs HOBOTO
YPOBHS pa3BUTUS MEIULUHBI, CO3JaHME IEPCIEKTUBHBIX OMOTEXHOJOIHH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJAa M3 IJ100ANbHBIX
9KOJIOTMUECKUX Mpo0ieM U obecrneueHus Inepexofa K YCTOHYMBOMY pa3BUTHIO, PalMOHAIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOIMYECKUX 3HAHUH B 1I€IAX MOBBIMLIEHHs OOIIeH KyIbTYpBI,
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIUMOHAJIBHOM TI'PaMOTHOCTHU
oOyuatonuxcsi, GopMHpyeMoi Ipy U3y4eHUH OMOJIOTHH;

- TIOHUMaHHE CYITHOCTH METOAOB MO3HAHMS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCMOJIb30BaTh MOJTyYyaeMble 3HaHMS Ui aHajdu3a U OOBSICHEHUS SIBIEHUI OKPY)KaoLIero Mupa u
MIPOUCXOJSAIINX B HEM U3MEHEHUM, YMEHUE JieJaTh OOOCHOBAHHBIEC 3aK/IIOUYEHHS Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIINXCS JAHHBIX C IIEJIbIO MOIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

- CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BAaTh OMOJIOTMYECKHE 3HAHMS Ui pEeLIeHds NpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

- OCO3HaHHWE IEHHOCTHM HAay4YHOW JAESATEIBHOCTH, TOTOBHOCTb OCYIIECTBIIATH IIPOEKTHYIO H
HCCIIEA0BATENBCKYIO AESTENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

- TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOrUH B COOTBETCTBHUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METAHNPEJIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yabTaTbl OCBOCHUS yuyeOHOro npeamMeTa «bruoaorusy BKIOYAIOT: 3HAYUMBIE /TS
dbopMHpOBaHHS  MHUPOBO33PEHHUS  OOYYAIOUIMXCA  MEKIUCUUIUIMHApHBIE  (MEXMpEeAMETHBIE)
oOlIeHay4HbIE MOHATHUS, OTPAKAIOIIUE 1IEIOCTHOCTh HAYYHON KapTUHBI MHpa U clielu(UKy METOJ0B
MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SJHEPIHsl, IBJICHHE, MPOIECC, CUCTEMA,
HAy4HbIN ()aKT, IPUHIMI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUsi, UCCIIeI0OBaHNe, HAOII0/IeHNE,
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U3MEpeHHe, OSKCIIEPUMEHT W Jpyrue); YHUBEpCalbHble y4deOHbIe JeiicTBHs (TTO3HaBaTeNbHEIC,
KOMMYHHUKATHBHBIC,  pETyJIsATHUBHBIE), obOecneunBaronie  (GopmupoBanue  (yHKIHOHAIBHON
TPaMOTHOCTH ¥ COITHAIbHON KOMITETEHITUU 00y4aIONINXCsT; CTIOCOOHOCTh 00YUaIOIUXCSI UCIIOJIb30BaTh
OCBOCHHBIC MEXKANCIUILTHHAPHBIC, MEPOBO33PCHYCCKHE 3HAHHS U YHUBEPCAIbHBIC YueOHbIC TeHCTBUS
B IT03HABATENILHOM U COLMATIBHON MPAKTHKE.

B pesynbrare u3ydeHus OHOIOTHU Ha YPOBHE CpeaHEro odiiero oopa3zoBanus y oOydaromerocs OyayT
copMHpOBaHBl  TIO3HABaTENIbHBIE  YHHBEpPCAJIbHBIE Y4eOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBUS, PEryIATHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, COBMECTHAs
AeSATEIBHOCTb.

MeranpenmMeTHbie pe3yibTaThl OCBOCHHUS HPOTPaMMBI CPEAHEro oO0Iiero o0Opa3oBaHUS OJDKHBI
OTpakaTh:

OB.]'IaL[P,HI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHblMl/l N03HABATEJIbLHBIMHY J€iiCTBUSIMU:

Oa3zoevie no2uuecKue 0elucmeust:

- CaMOCTOSTENBHO (HOPMYIIMPOBATH U aKTYAIU3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

- HKCIOJb30BaTh TPU OCBOCHWUU 3HAHWW TNPUEMBI JIOTUYECKOTO MBINUICHUS (aHAlM3a, CHUHTE3a,
CpaBHEHUs, KiacCU(pUKAIUU, 0000IIEHNUS), PACKPBIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
WX XapaKTepHBIC MPU3HAKU, YCTAHABINBATH CBS3U C IPYTUMU MOHATHSIMU);

- ONpeAeNATh IETH JEATCILHOCTH, 3a/JaBas MapaMeTpbl U KPUTCPUU HX JOCTHIKCHHS, COOTHOCHUTH
Pe3yAbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

- HCTIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS U 00bsICHEHUS (PAKTOB U SIBIICHHI KHUBOUW IIPUPOJIBI;

- CTPOWTH JIOTHYECKHUE paCCYXJCHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, IO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIHPOBATH BHIBOJIBI W
3aKITIOYCHUS;

- IPUMEHSITh CXEMHO-MO/ICIIbHBIC CPECTBA JUIS MPEICTABICHUS CYIIECTBCHHBIX CBSA3CH U OTHOLICHUMN
B HM3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaK)Ke MPOTHBOPEUUN PA3HOTO pPOJA, BBIABICHHBIX B
pa3IMYHBIX HHOPMAITMOHHBIX HCTOYHUKAX;

- pa3pabarbiBaTh IUIAH pEHICHHs] TMPOOJIEeMBI ¢ Y4YETOM aHalIM3a UMEIONIMXCA MaTepHalbHBIX U
HeMaTepuaIbHBIX PECypCOB;

- BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3yJbTAaTOB IIEJSIM, OICHHWBATH
PUCKH TIOCIICACTBHIA e TEIILHOCTH,

- KOOPJAUHUPOBATH U BBIMIOIHATH PabOTY B YCIOBUAX PEATbHOT0, BUPTYaTbHOTO M KOMOWMHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TTPOOJIEM.

bazoevle ucciedosamenbeKue Oelcmeus:

- BJIQJETh HaBBIKAMH Yy4YEOHO-MCCIEAOBATEILCKOH M TIPOCKTHOW JEATCIBHOCTH, HaBBIKAMU
pasperieHuss mpoodJieM, CIIOCOOHOCTBIO W TOTOBHOCTBHIO K CaMOCTOSTEIHHOMY IIOMCKY METO/IOB
pelIeHrs MPAKTUIECKHX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MIO3HAHUS;

- UCTIOJIb30BaTh Pa3INYHbIC BUIBI IEATEIHHOCTH MO TIOTYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAlNH,
npeoOpa3oBaHUIO0 W MPUMEHEHHUIO B YYCOHBIX CUTYyalHMsIX, B TOM YHCIIC MPU CO3JaHUU YYEOHBIX U
COIINAJIBHBIX HpOCKTOB;

- (dopMupoBaTh HAy4YHBIM THI MBIIUICHUS, BIAAETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU
MMOHATHSIMH U METOIAMH;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOMN JACATEIHPHOCTH M KH3HEHHBIX
CI/ITyaHI/IS[X;
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- BBIABIIAITH IPUYMHHO-CJICICTBEHHBIC CBSA3M M AKTyaJIM3UpOBaTh 3aJady, BBIIBUraTh THUIIOTE3Yy €€
pelIeHns, HaXOAUTh ApryMEHTHI AJIs JOKAa3aTelbCTBA CBOMX YTBEP)KICHMI, 3a/laBaTh NapaMmeTpsl U
KPUTEPUHN PELLEHUS;

- AHAIU3HUPOBATH IIOJYYECHHBIC B XOJC PEUICHHs 3ala4dd pPE3ylbTaTbl, KPUTHYECKU OLICHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBIN OIBIT;

- OCYILECTBJIATH II€JICHANPABICHHBI IMOMCK TMEpEeHoca CpeIcTB M CHocoOOB  JeicTBUs B
poeCCUOHATILHYIO CPEAY;

- YMETh [IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MIPAKTHUECKYIO 001aCTH KU3HEESITENbHOCTH;

- YMETb UHTErPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE WJCH, MpEeAiaraTh OPUTHHAIBHBIC MOIXOABI M PELICHUS, CTaBUTh MPOOJIEMBI U
3a/1a4M, JOMYCKAIOIUE AIbTEPHATUBHBIE PEIICHHUS.

paboma c unghopmayueii:

- OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHQPOpMAIMH (TEKCTe yuyeOHOro MmocoOus, Hay4yHO-
MOMYJISIPHOM JIuTepaType, OMOJOTHYECKUX CIOBAPSAX M CIPABOUYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEpHETE), aHATM3UPOBaTh HHPOPMAIIHIO PA3TMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

- (opmynmpoBaTh 3aMpPOCHl U MPUMEHSTh Pa3jINYHble METOJbI MPU MOUCKE U 0TOOpE OMOIOTHYECKON
uH(popManuu, He0OXOAUMOM /ISl BBIMOTHEHUS YUeOHBIX 3a7a4;

- TmpuoOperaTh  ONBIT  HCIOJB30BaHHS ~ WHPOPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHA,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IUIHBIX TOMCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMANbHYIO (QOopMy MpelcTaBieHHs] OMOIOTHYEcCKOW HHGOpMaLuu
(cxembl, TpaduKH, TUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

- UCIOJIb30BaTh HAYYHBIN S3BIK B KA4€CTBE CPEJCTBA NMPHU paboTe ¢ OMOJIOTHYECKOW WH(pOpMAIIneH:
MPUMCHITh XHMUYCCKUE, (PUINYCCKUE U MATCMATHYSCKHE 3HAKM U CHUMBOIBI, (POPMYIIBI,
ab0peBHaTypy, HOMEHKJIATYPY, UCIOIb30BaTh U MPEOOPa3OBHIBATH 3HAKOBO-CUMBOJIMYECKUE CPENICTBA
HaTJISTHOCTH;

- BJAQJICTh HABBIKAMH PACIIO3HABAHWS W 3aIIUTHl WHPOpPMAIUK, WHPOPMAITMOHHON O€30MacHOCTH
JUYIHOCTH.

OeBjaaaenue YuuB€EpCaJbHBIMH KOMMYHUKATUBHBIMUA JeHCTBUSIMM:

obuwenue:

- OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCEeX cdepax >KM3HH, aKTUBHO yYacTBOBATh B JHAJIOTE WU
JUCKYCCUU TIO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATH CY)KJICHUS
OTHOCUTENIbHO BBIMOJHEHUSI TNpeaJaraéMoud 3aJadyd, YYHUTBIBATbH HHTEPEChl U COTJIACOBAHHOCTH
MO3UIIMK IPYTUX YYACTHUKOB JIUAJIOTA UJIH TUCKYCCHH);

- pacro3HaBaTh HEBEpOaIbHBIE CPEACTBA OOIIECHUS, MMOHWMATh 3HAYCHHE COLMAJIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYallMil, yMETh CMSTr4aTh KOH(JIUKTHI U BECTH
MEePErOBOPHI;

- BIAJCTh PA3IUYHBIMH CIOCOOAMU OOIIEHUS W B3aUMOJCHCTBUS, MOHWMATh HAMEPEHHUS JPYTUX
JONIeH, TPOSBIATH YBAXKUTEIHLHOE OTHOIIEHHE K COOECeMHUKY ¥ B KOPpPEeKTHOM (opme
(bOopMyIHMpOBaTh CBOM BO3PAKEHUS;

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

COBMECHHAA 0eSAMEIbHOCHb.!
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- TIOHUMAaTh U MCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAWBUIYAIBHOM pabOThl NMPU pPEIICHUU
Ouosiornyeckoil mpoOsieMbl, OOOCHOBHIBaTh HEOOXOAMMOCTh NPUMEHEHHs TPYNIOBHIX (HopM
B3aUMOJICHCTBHS ITPH PELICHUN y4eOHOU 3a1au;

- BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

- IPUHUMATh LIEJIM COBMECTHOH N€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JEHCTBUS MO €€
JNOCTH)KCHMIO: COCTABJIATh IUIAH JEWCTBUM, pacHpeneisiTb pOJIA C y4ETOM MHEHHUHW YYAaCTHHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

- OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJIOr0 Y4YaCTHUKAa KOMAaHIbl B OOIIMH pe3ysibTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

- IpeAJIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJIEU C MIO3ULIMHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

- OCYUIECCTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PAa3JIMYHBIX CUTYyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OBi1aieHHe YHMBEPCAJIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM:

CamMoopzanu3ayu:
- HCIOJIb30BaTh OMOJIOTMYECKME 3HAHUS Ui BBISBICHHUS NPOOJEM U MX PEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

- BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSAX
Y TIOCTYIIKaX 10 OTHOLLIEHUIO K KUBOW IIPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

- CaMOCTOSITEIbHO OCYILECTBIATh IMO3HABATEIbHYIO JESATENbHOCTb, BBIABIATH NMPOOJIEMBbI, CTABUTh U
(dbopmMynHpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BATEIBHON NESTEIPHOCTH U )KU3HEHHBIX CUTYAIIHX;

- CaMOCTOSATEJIBHO COCTAaBJIATh IUIAH peIIeHUs MpoOjeMbl C Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH UM IIPEAIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYyAallUsIM;

- paciIupsATh paMKH y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

- JIeNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

- OLICHUBATh MPUOOPETEHHBIN OIIBIT;

- crnocoOcTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKOW 3PYIAUIIMHM B Pa3HbIX 00JacTIX 3HAHUH,
MTOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CAMOKOHMPOIlb:
- JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTH KOPPEKTUBHI B JEATEIHHOCTh, OIIEHUBATh COOTBETCTBHUE
pe3yIbTaTOB LIEIISM;

- BIAJETh HABBIKAMHU TIO3HABATENBbHOW pEQIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUNA U
MBICJIUTEIIBHBIX TIPOIIECCOB, UX PE3YJIbTaTOB W OCHOBAHWMU, WCIIOIH30BATh MPUEMBI PEPIICKCUU IS
OIICHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

- YMETbh OLIEHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATDH PEIICHUS 11O UX CHUKEHUIO;

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX TP aHATIU3€E PE3yIbTaTOB JAESITEIbHOCTH;

npunamue cedsa u opyaux:

- MPUHUMATH ce0sI, TOHUMAst CBOU HEJIOCTATKH U JOCTOMHCTBA;

- MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX NIPU aHAJIU3€E PE3yIbTATOB ACSITEIbHOCTH;

- MPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;

- pa3BUBATH CIIOCOOHOCTH MMOHUMATh MHUP C TIO3UIIUHU APYTOro YeIOBEKa.
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INPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yNIbTAaThl OCBOCHHSI COACpX)aHUS yuyeOHoro mpenmera «buonorus» Ha yriryon€HHOM
YPOBHE OpPHEHTHUpPOBaHBI Ha obecreueHHe NpoduiIbHOro oOyudeHust oOydaromuxcs Ouonoruu. OHU
BKJIIOUAIOT: crnenuduueckue s OUMOJOTMM HaydHble 3HAHUSA, YMEHHUS U CIOCOOBI JACWCTBUN IO
OCBOGHUIO, HHTEPIIPETAIMU U NMPEOOPA30BAHUIO 3HAHUM, BUABI ACSITEILHOCTH IO MOJYUYEHUIO HOBBIX
3HAHUW W WX TPUMEHEHUWIO B PAa3JMYHBIX Y4EOHBIX, a TAKXKEC B PEalTbHBIX >KM3HCHHBIX CHTYAIIHSIX.
IIpenmMeTHBIE pe3yabTaThl IPEACTABIEHBI 110 FOJaM U3yUYEHUS.

Ilpeomemmnvie pesyromamul oceoenusn yueonozo npeomema «buonozus» e 10 knacce 0onxcrul
ompaxcamsp:

- c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OHOJOTMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B TMO3HAHWM 3aKOHOB MPUPOJBLI U PEIICHUU
mpo0JieM pPalMOHAIBHOTO MPUPOJONONb30BAHMS, O BKIAJE POCCUUCKHX M 3apyOexHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHUH;

- BJQJIEHUE CHUCTEMOM OHOJOTrMYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KW3Hb, KIJIETKA, OpPraHu3M, METaboIM3M, TOMEOCTas,
CaMOpEeryJiilus, CaMOBOCIPOM3BEICHUE, HACIEACTBEHHOCTh, H3MEHYHBOCTh, POCT U pa3BHUTHE),
ouosornueckue teopur (kiaerounas teopus T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpomocomHas
Teopust HacieacTBeHHOCTH T. Moprana), yuenus (H. V. BaBuioBa — o meHTpax MHOroooOpasusi u
IIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHHil), 3aKOHbI (€IMHOO0Opa3usl MOTOMKOB IE€PBOrO IOKOJICHHUS,
pacilerieH s, YUCTOThl TaMeT, He3aBUCUMOro HacienoBaHus . MeHzens, ToMOIOTHYeCKuX PSAoB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiioBa), mpuHIUIBI (KOMILIEMEHTAPHOCTH);

- BIJIQJICHME OCHOBHBIMM METOJAaMH HAay4YHOIO IIO3HAHMs, HCIIOJIb3YEMBIX B OMOJIOTMYECKHX
HCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHHUE, U3MEPECHHE, HAOIOICHUE, SKCIIEPHUMEHT);

- yYMEHHUE BBIICNATH CYIIECTBEHHBIE IMPU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT M DIYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTEeHUH,
KUBOTHBIX M YEJOBEKAa, CTPOCHMsSI OPraHOB M CHCTEM OPraHOB pPAacTEHMM, >KUBOTHBIX, UE€JIOBEKa,
IIPOLIECCOB KU3HEJECATEIILHOCTH, MPOTEKAIOIUX B OpraHM3Max pacTeHUM, >KMBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKHX MPOIIECCOB: OOMeHa BemlecTB (MeTabonu3M), TpPEeBpaIleHHs] SHEPTHH, OpOKEeHUs,
aBTOTPO(HOrO U TeTepOTPOPHOrO0 THUIOB MUTaHUS, (HOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio3a,
ramMeToreHesa, 3MOpHUOreHes3a, MOCTAMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHUS, WHIUBUIYaTbHOIO
pa3BUTHA OpraHu3Ma (OHTOI'€He3a), B3aUMOJIEICTBHS T'€HOB, FeTepO3uca, UCKYCCTBEHHOTO 0TO0Da;

- YMEHHE yCTaHaBJIMBATh B3aUMOCBS3U MEXIY OpPraHOMJAMH KJIETKH M UX (YHKIUSIMH, CTPOCHHEM
KJIETOK Pa3HbIX TKaHEH W MX (YHKIUSMHU, MEXKAY OpraHaMd M CHUCTEMaMH OpPTaHOB y PACTEHUH,
KUBOTHBIX M YelOBeKa M UX (YHKIUSIMHU, MEXKIY CUCTEMaMH OPraHOB M UX (YHKIUSMHU, MEXKIY
sTanamMy OOMEHa BEIIECTB, ATAllaMU KJIETOYHOTO LUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TallaMu
SMOPUOHAIILHOTO Pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (aKTOpaMU Cpebl OOUTAHUS;

- YMEHHE BBISBIATh OTIHMUUTENbHBIE PU3HAKH KUBBIX CHCTEM, B TOM YHCIIE PACTCHHM, )KUBOTHBIX U
YEJIOBEKa;

- YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUIME apryMEHTbI, OWOJIOrMYECKYH0 TEPMHHOJOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTeNbCTBA POICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

- yMEHHE pemiath OWOJOTHYECKHE 3aJa4d, BBISBISATh MPUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TPOIECCaMU W SBJICHHUSIMH, JeJaTh BBIBOJBI U MPOTHO3BI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

- YMEHHUE BBINOJHATH JJAOOpaTOpHbIE U MpaKTHYecKHue padoThl, COOMIOAATh MpaBuia MpU padore ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

- YMEHHUE BBIIBUTATh THIOTE3bI, MPOBEPITH UX YKCIEPUMEHTATBLHBIMU CPEACTBAMU, (HOPMYITHPYS 1IeNTb
UCCIIEIOBaHMs, aHAJTU3UPOBATh MOJyYE€HHBIE PE3YJIbTAThl U JA€NaTh BBIBObI;
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- YMEHHE Y4acTBOBATh B y4eOHO-HCCIIEIOBATENIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTMH U MEAMIIMHE,
IpOBOIUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, M IYOJMYHO MPEACTABIATH IOJTYUYECHHBIC
pe3yabTaThl HA YYEHUYECKUX KOH()EPECHIUAX;

- YMEHHE OILICHMBAaTh ATHYECKHE AacCIEeKThl COBPEMEHHBIX HCCIEeNOBaHUI B oOjacTu OHOJOTHH U
MEAUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HANPABIEHHOE M3MEHEHHE I'€HOMa U
CO3/IaHHE€ TPAHCT€HHBIX OPraHU3MOB);

- YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BbIOOp Oymyiiei mpodeccnoOHaIbHON NeATeNbHOCTH B 001aCTH
OMOJOTMM, MEIULUHBI, OWOTEXHOJOTUH, BETEPUHAPUHU, CEIIbCKOIO  XO34HCTBA, MUIIEBON
MIPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIH HMHTEpEC, HAIPaBJICHHBI HAa OCO3HAHHBII BHIOOP
COOTBETCTBYIOLIEH Npodeccu U MNPOAOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHHs B OpraHU3aIMAX
cpeaHero NpogecCHOHAIBHOTO U BBICIIIETO 00pa30BaHusl.

Ilpeomemmnovie pesynomamovl océoenus yueonozo npeomema «buonocus» ¢ 11 knacce 0ondxicHwvl
ompaxcamp:

- c(OPMHMPOBAHHOCTb 3HAHUH O MeCTe M pPOJU OHOJOTMM B CUCTEME €CTECTBEHHBIX HayK, B
(bopMHPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB ITPUPOJIBI U
pELICHUH 3KOJIOTMYECKHX IMPOOJIEM 4YeIOBEYECTBA, a TAK)KE€ B PEHICHUH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIONIONB30BaHNUA, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOILICHHS K TMPHPOJE, OOIIECTBY,
YeJIOBEKY, O BKJIAJI€ POCCUNCKUX U 3apyOeKHbIX YUEHBIX-OMOIOIOB B pa3BUTHE OMOJIOTHH;

- YMEHHE BJIaJeTh CUCTEMON OMOJIOTMUECKUX 3HAHUN, KOTOPasl BKJIIOYAET OINPEJeJICHUs] U TOHUMaHue
CYIIHOCTH OCHOBOIOJIAralomuX OMOJIOrMYECKHX TEPMHHOB M MOHSATHI (BHI, SKOcHCcTeMa, Onocdepa),
Oouosorndyeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHUs SBOJIOLHH),
yuenus (A. H. CeBepiioBa — 0 nyTsx W HampasJeHMsX 3Boitonun, B.M. Bepnanckoro — o 6uocdepe),
3aKOHBI (TeHeTudeckoro paBHoBecus J[k. Xapau u B. BaiinGepra, 3apoapimeBoro cxoactsa K. M.
bapa), npaBuna (Munumyma 1O. JInbuxa, sKOIOrMuecKoi MUpaMUIbl SHEPTUN), TUIIOTE3b! (TUIOTE3a
«vupa PHK» V. I'unbepra);

- YMEHHE BIAJIeTh OCHOBHBIMH METOJAMHM HAay4YHOI'O IO3HAHUS, UCHOJIb3YEMBIMH B OMOJIOTMYECKUX
HCCIIEIOBAHMSIX JKUBBIX OOBEKTOB U SKOCUCTEM (OIHUCAHUE, U3MEPEHUE, HAOII0ACHNE, SKCIIEPUMEHT),
Croco0aMy BBISIBJICHUSI U OLIEHKU aHTPOIIOI€HHBIX U3MEHEHUHN B IPUPO/IE;

- YMEHHUE BBLIEIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OMOIEOLEHO30B, dKOCUCTEM U OHOChepsl,
CTaOMJIM3HPYIOIIETO, ABIMKYILIETO M Pa3pbIBAIOIIET0 €CTECTBEHHOI'0 0TOOpa, ajIoNnaTpUyYecKoro u
CHUMITaTPUYECKOT0 BH1000pa30BaHMsl, BIMSIHUS JABWKYIIMX CHUJI SBOJIIOLIMK HAa T€HO(POH MOIMYIISALUH,
MPUCIIOCOOJIEHHOCTH OPraHW3MOB K cpefe OOWTaHMs, YepeOBaHMs HAIPaBICHUNU SBOJIIOLMH,
KpyroBOpOTa BELIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;

- YMEHHE YCTaHABJIMBATh B3aHMOCBS3M MEXKIY IPOLECCAMU DBOJIOLUH, ABMXKYIIUMU CHIAMHU
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCTOCOOIEHUSIMHI K HUM OpPraHU3MOB;

- YMEHHUE BBISBIATh OTJIMYUTENbHBIE MPU3HAKK JKUBBIX CHUCTEM, NPUCIOCOOIEHHOCTh BUIOB K Cpelie
oOuTaHusi, aOMOTUYECKUX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€Hl OpPraHu3MOB B
cooO11ecTBax, aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

- YMEHHME HCHOJb30BATh COOTBETCTBYIOIIUE AapryMEHTbI, OHOJOIMYECKYI0 TEPMUHOJOTHIO U
CUMBOJIMKY JUIS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U
OpraHM3MOB M cpeabl OOUTaHMs, €IUHCTBA YEJIOBEYECKHUX pac, HEOOXOIMMOCTH COXpPaHEHUs
MHOTr000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIIECTBOBAHUS IIPUPO/IbI U YEIOBEUECTBA;

- yMEeHHMe pemath OHOJOrMYecKHe 3aJayM, BBIABIATH NPUUYMHHO-CIEIACTBEHHBIE CBA3M MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLleCCaMU U SIBJICHUSMH, JIel1aTh BBIBOJABI M IPOTHO3bI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

- YMEHHE BBINOJIHATH JIAOOpAaTOpHBIE M INpakTHYeckue padoThbl, coOIr0AaTh MpaBuia Mpu padore ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;
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- YMEHHUE BbIIBUTaTh TMIIOTE3bI, POBEPATH UX IKCIEPUMEHTATbHBIMU CPENICTBAMU, GOPMYIUPYS LIETh
HCCIe0BaHMS, aHAIIM3UPOBATh MOJYUYEHHbBIE PE3YJIbTAThI U JEJIaTh BHIBOIBI,

- YMEHHE Y4acTBOBAaTh B Y4E€OHO-HCCIIENIOBATENILCKONW paboTe 1Mo OMOJOTHH, SKOJOTHH M MEAWIIMHE,
MpoBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOINECTB, U IMYOJWYHO NPEICTABIATH MOJIyYCHHbBIE
pe3yNbTaThl HA YYEHNYECKUX KOH(PEPEeHIINAX;

- YMEHHE OLICHUBATh TMIIOTE3bl U TEOPUHU O IIPOUCXOKICHHUM KM3HU, YEIOBEKA U YEJIOBEYECKHUX pac, O
MPUYMHAX, TOCIIEICTBUAX U CIIOCO0aX MPeI0TBpaIleHus I100aIbHBIX U3MEHEHUH B Ouocdepe;

- YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BHIOOP Oynyiel mpodeccuoHanbHON AEITeIbHOCTH B 00JIacTH
OMOJIOT UM, SKOJIOTHH, IPUPOJIONOIB30BaHNUS, MEIULIUHBI, OMOTEXHOJIOTUH, ICUXO0JIOTUH, BETEPUHAPHH,
CEJIbCKOI'O  XO3s5IiCTBa, MHUIIEBOW IPOMBIIIJIEHHOCTH, YIIyOlsITh I103HABAaTEIbHBIA HMHTEPEC,
HANpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH mpodeccun W TPOAODKCHUE
OMOJIOrMYecKOro O00pa30BaHHA B OpraHU3alUsAX CpeIHEro MpoPEecCHOHANBHOIO U BBICIIETO
oOpa3oBaHus.
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TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pasjiejioB M TeM Konrpoabusie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpamMMbl padoThI padoTbI
pecypcbl
1 Buosorus kak Hayka 1
) JKuBble cHUCTEMBI U 2
WX U3yYCHHE
3 BHronorus KIeTku 2 0,5
4 Xumuueckas 10 1
OpTaHU3aIus KICTKU
5 Crpoenue u 3 2
(GYHKIMH KICTKH
OOMeH BelecTs H
6 IpEBpaLICHUE 9 1
SHEPTrUH B KJICTKE
HacnencrBennas
7 uHpopmanus oo 9 05
peaym3arnusi € B
KIIETKE
8 Kvi3HeHHBIT UK 6 1
KIICTKU
Crpoenue u
9 byHKIMU 17 15
OpPTaHU3MOB
Pazmuoxenue 31
10 paSBI/ITI/Ie 8 115
OpPTaHU3MOB
I'emernka — Hayka o
11 HACJIEJICTBEHHOCTH U 5 05
U3MEHUYUBOCTH
OpPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
W3MEHYUBOCTH
14 I'enernka yenoBeka 3 0,5
15 Cenexmust 4 1
OpTaHU3MOB
buorexnonoruss  wu
16 CHHTETHYECKAS 4
Onomorus
17 Hrorosas 1
KOHTpOJIbHAs paboTa
OBUIEE KOJIMYECTBO YACOB 34 1 13
I1O TTPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

Ne
n/n

Haumenosanue
pa3iesioB M TeM
NMPorpamMmbl

KoanuyecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoxaeHue u
pa3BUTHE
SBOJIFOIIMOHHBIX
MPEJCTaBICHUI B
OMoJIOTHH

MukposBomonus  u
€€ pe3yabTaThl

14

MakposBontouuss 1
€€ pe3ynbTaThl

[TpoucxoxaeHue |
pa3BUTHE JKU3HU Ha
3emiie

15

1,5

[IpoucxoxaeHue
YeJ0BeKa —
AHTPOIOTCHE3

10

DKoJorusi — Hayka o
B3aMMOOTHOIICHUSX
OpPIraHU3MOB u
HaJ0pPraHU3MEHHBIX
cucTeM c
OKpY>Karollel cperon

0,5

Opranusmbl U cpefa
obuTaHus

1,5

OKOJIOTHS BHIOB H
MOMYJISIUNA

0,5

DKonorus
COOOIIIECTB.
DKOIOTHYECKHUE
CHCTEMBI

12

0,5

10

buocdepa —
rjio0ajgpHas
DKOCHUCTEMA

11

YenoBek u
OKpY’Karollas cpeaa

12

Hrorosas
KOHTpOJIbHas paboTa

13

PesepBHOE Bpems

OBILIEE KOJIMYECTBO HACOB
10 ITPOTPAMME

102

7,5
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIS:

1. buonorus. buonornyeckue cucteMsl u mporecchl. 10 kmace: y4eOHUK it 001meo0pa3oBaTeIbHBIX
yupexxaenuit (mpodunbnbeiii ypoBenn)/) A.B. Tepemon, P.A IlerpocoBa. — 2-¢ wu3n., ucmp. M.:
Muemo3suna, 2020. — 400 c.: ui.

2. buonorus. buonornueckue cuctemsl u npomecchl. 11 kmace: ydeOHUK it 0011e00pa3oBaTeIbHBIX
yupexaenuii (nmpodwibnablii ypoBenb) A.B. Tepemos, P.A. IlerpocoBa. — 2-e¢ usn., ucmp. M.:
Mmuemo3suna, 2020-. — 400 c.: ui.

3. barye A.C., I'ymenkoBa M.A., EneneBckuii A.I'. buonorus. bonpmioll cnpaBoYHUK IS
IIKOJIbHUKOB U TIOCTYTAIOIIUX B BY3bI.

- M.: lpoda2004

4. bonrosa 1.B. Coopuuk 3amad mo OOmieid OMOIOTUU sl TIOCTYMAMUX B BY3bl. - M.: «OHukc 21
Bek» «Mup u obpazoBanue, 2005;

5. Koznosa T.A.,'Kyumenko B.C. buonorus B tabnunax 6-11 kmaccel. CnpaBounoe mocobue. - M.:
Hpoda, 2002;

6. IlumenoB A.B., IlumenoBa W.H. buonorus. [umaktudeckue matepuansl K pasaeny «OoOmias
OHOIOTHS.

- M.: «M3parensctBo HI ODHAC»,2004;

7. Pedposa JI.B., IIpoxoposa E.B. AxtuBHbie popmbl U METOABI O0yUEHUSI OMOJIOTHH. -

M.: [Ipocemenune, 1997;

8. ®pocun B.H., Cusornazor B. U. ['oToBuUMCS K eAMHOMY TOCYIapCTBEHHOMY dKk3amMeHy: OOmas
ouonorus. - M.: Jlpoda, 2004. - 216¢;

Jlureparypa, 3a1aHus B KOTOPOH PEKOMEHIYIOTCSI B KAUeCTBE U3MEPHUTEICH:

1. Anacracosa JLII. O6mas 6uonorus. Junaktuueckue marepuansl. - M.: Benrana-I'pad, 1997. -
240c;

2. buonorus: mkonbpHbIN Kype. - M.: ACT-ITPECC, 2000. - 576 c: un.- («<YHuBepcanbHOE yueOHOe
nocooue»);

3. UBanora T. B. COopHuk 3aganuii mo oOIieil OMoaoruu: mocooue ajisi ydamuxcsi 001meoopa3oBar.
yupexaenuit /T.B. Banosa,

I'.C. Kanu HoBa, A.H.MsrkoBa. - M.: IIpocsemenue, 2002- (ITpoBepb cBOM 3HAHUS);

4. Kosnoa T. A. KonocoB C.H. /lunaktuueckue KapTOUKM-3ahaHus 1o oOmed Ouonoruu. - M.:
N3narensckuit oM «l'enmxep», 1997. - 96¢;

5. Jlepuep I'.11. O0mias 6uonorus. Iloypounsie TecTsl U 3a1anus. - M.: AkBapuym, 1998;

6. CyxoBa T.C., Kosznosa T. A., Conun H. W. O6mas Ouonorus. 10-11xm.: pabodas Terpaap K
yueonuky. -M; poda, 2005. - 171c;

7. Obmas 6uonorus: Yueb. mius 10-11 k. ¢ yrny6s. nzydenuem Ouonoruu B mik. /JI. B. Breicorkas,
CM. I'marones, .M. JIpivmun u ap.; o pen. B.K. Illymuoro u ap. - M.: [Ipoceemenue, 2001. - 462
C: WL

MULTIMEDIA - nonnepsxka kypca «O01mast Onoaorus

JlaGopatopHblii MIPaKTUKYM. buonorus 6-11 KJ1acc (yuebHOe JNEKTPOHHOE
uznanue),Pecriyonukanckuil MynpTuMenua nentp, 2004 buosnorus 9 kinace. O6mue 3aKOHOMEPHOCTH.
Mynbsrumenuiinoe npunoxenue Kk yueonuky H.M.Conuna (anekrponHoe yuebHoe uznanue), poda,
®duzukon, 2006
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA':

1. TepemoB A.B. buonorus. buonormueckue cuctembl u mporeccbl. 10 kiacc: yuyeOHUK Juis
o061meo0pa3oBaTeNbHBIX yupexaeHui (mpopmibHeii yposenb)/ A.B.Tepemos, P.A.IlerpocoBa— M.:.
Mmuemo3suna, 2020.

2. TepemoB A.B. buonorus. buomormueckume cucteMbl M Tporecchl. 11 kmacc: yuyeOHUK st
001eo0pazoBaTeNbHbIX yupexkaeHuil (mpodunbHbiii ypoBenb)/ A.B.Tepemos, P.A.IletpocoBa— M.:.
Mmuemo3suna, 2020.

3. AradponoBa W.b., Cusormazop B.M. buonorus pacrenuii, rpu6oB, numaiHukon. 10-11
KJIacChL. Y4ueOHOe Tocobme st MpOo(HIBLHBIX KIIACCOB 0OIIE00pa30BaTENbHBIX YUpeKIeHUU. M.:
Hpoda, 2007.

4. Antna @., Kaiirep [Ix. CoBpemennas reneruka: B 3-x 1. — M: Mup,1987. 4. buonorunueckuii
SHIMKJIONENYECKUH ciaoBapb.-M: CoBerckast sHLuKII0one s, 1 986.

5. buonorus. Dumuknonemus / I'n. pemaktop M.C.I'wmspoB. - M.: bomemas Poccuiickas
suukionenusa, 2003. 6. Boponunos H.H., Cyxopykoa JI.LH. DBomtonusi OopraHu4eckoro Mmupa
(paxynpraTuBHBI Kypc): YueOHoe mocobue st 10-11 kiaccoB cpemned mIKONBL2-€ U3lM.- M:
Hayka,1996. 7. I'pun H., Crayt VY., Teinop . buonorus: B 3-x 1.-M: Mup,1990.

6. buonorus. Durmmknoneauss / I'n. pemakrop M.C.I'mspoB. - M.: bompmas Poccuiickas
sHumkioneaus, 2003.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET:

WWWw.bio.1september.ru - razera «buonorus» - npuiokeHue K «1 ceHTIops»
WWW.bio.nature.ru - HayuHbie HOBOCTH OHOJIOTUH

Www.edi0S.ru - DIA0C - HEHTP AUCTAHIIMOHHOTO 00pa30BaHUsI

www.km.ru/education - YueOnbie MaTepHasbl U ClioBapH Ha caiite «Kupuut u Medoauii»
http://school-collection.edu.ru Eaunas kosekmus nudpoBbix 00pa3oBaTe/ibHBIX PECYPCOB.
http://window.edu.ru/ Eauroe okHO AocTyma k 00pa3oBaTebHBIM pecypcam
http://www.priroda.ru — Ilpupoza: HaMOHAIBHBII TOPTAJ.

http://obi.img.ras.ru — basa 3Hanuii M0 OHOJIOTMK YellOBEKa. YUEOHUK MO MOJICKYJISPHOW OMOJIOTHUH
YyeJioBeKa, OMOXUMUH, (PU3UOJIOTUH, TEHHOU U OEITKOBOI MH)XCHEPUH.
http://www.zoomax.ru — 30010THs: YeIOBEK U JOMAIITHUE )KUBOTHBIC.

http://www.fipi.ru — denepanbHblil HKHCTUTYT HEIArOTHUECKUX U3MEPEHH.
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