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1) MOSACHUTEJIbHAS 3AIINCKA.

[Iporpamma mo OuoJsiorMM Ha YpOBHE CpemHero oOmiero oOpazoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, GPI'OC COO, Konnenmuu npenomgaBanusi yueOHoro mpeamera «buosorusy wu
OCHOBHBIX I0JIO’KEHUH (hefiepanbHOi paboueill mporpaMMbl BOCIIUTAHUSI.

buonorus yriny6nénnoro ypoBHs wusyudeHus (10-11 xmaccel) sBAsieTCS OJHUM U3
KOMIIOHEHTOB  TIpeAMeTHOW oOmact  «EcrecTBeHHO-Hay4yHble mpenMmeTs». CoriacHo
nojoxenusm ®I'OC COO mpodunbHbie ydeOHBIE TPEAMETHI, M3ydyaeMble Ha YIIIyOJIEHHOM
YpOBHE, SBJSIOTCS crnocoOoM nuddepennuanum oOydeHHsT Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHusl U MPHU3BAHBI 00ECTICUYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIINM, CPETHUM
o0muM, cperHuM MpodecCHOHaTBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMsi KaXIblii U3
THX YYeOHBIX MPEIMETOB [OJDKEH OBITh OpPHUEHTHPOBAaH Ha MPHOPUTETHOE pelIeHUEe
00pa30oBaTEeIbHBIX, BOCIIMTATEILHBIX W PAa3BUBAIOIINX 33/1a4, CBSA3aHHBIX C MPOQOpUEHTAITUCH
oOyJaromuxcss W CTUMYIHPOBAaHHEM HWHTEpeca K KOHKPETHOH OOJacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEH, IICHXOJIOTHEH, CHIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no 6uonoruu Ja€T NpeICTaBICHUE O IIEJIM U 3ajadyax M3y4eHUs y4yeOHOro
npeameta «buonorus» Ha yriayOn€HHOM ypOBHE, OMpeneiseT o0s3arenbHOe (MHBapUAHTHOE)
MIpEeIMETHOE COJEpkKaHUE, €ro CTPYKTYpUpOBAHHUE IO pa3jeiaM U TeMaM, paclpeiesieHue IO
KJlaccaM, PEKOMEHIYeT IOCJIEJOBAaTEeIbHOCTh H3Y4YEHHUsI Y4eOHOro Marepuaiga ¢ Yy4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTeil oOywatomuxcsi. B mporpamme mno OuoJOrMHM  peaqu30BaH  IPHUHLMUIT
MPEEMCTBEHHOCTH C H3y4eHHEM OWOJIOTHHM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHWS,
Onarojaps 4eMy poCMaTpUBAETCs HAIPABJIEHHOCTh Ha MOCIIEAYIOIIEe pa3BUTHE OMOJOTHYECKUX
3HaHWH, OPHEHTUPOBAaHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, MPEJCTaBICHUH O 3I0pOBOM oO0pa3e >KM3HU, HAa BOCIIHTaHHE
OepeXKHOr0 OTHOUICHHS K OKpYXKarollel MpupodHol cpene. B mporpamMmMe mo Onosioruu Takxke
MOKa3aHbl BO3MOXKHOCTU yueOHOro npeamera «buosorus» B peanuzanuu tpedoBanuit GI'OC
COO x m1aHupyeMbIM JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEJAMETHBIM pe3yiibTaTaM 00y4eHUs U
B (pOpMHUPOBaHUM OCHOBHBIX BUIOB y4eOHO-ITO3HABATEIHHON JEATEIHHOCTH, OOYJIArOIIUXCS 10
OCBOGHHUIO COJIEpP)KaHHUS OHMOJOTMYECKOro o0O0pa3oBaHUS Ha YpPOBHE CpEAHEro OOIIero
oOpazoBaHusI.

buomoruss Ha ypoBHe cpemHero oOmiero o0Opa3oBaHUS 3aBepIIaeT OMOJIOTHYECKOE
00pa3zoBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACHIUPECHHUE U YTIyOJieHHe 3HaHU 00ydaroImmuXxcs o
KUBOU MPHUPOJIE, OCHOBAX MOJICKYJSIPHON M KIETOYHOH OHMOJIOTHH, SMOPHOIOTHH U OMOJIOTHH
pa3BUTHS, TCHETUKH, CEIEKIINY, OMOTEXHOJIOTHUH, SBOJIONMOHHOTO YICHHUS U KOJIOTHH.

Nzyuenne yue6HOTO npenmeTa «bHOTIOTHs» Ha YriyOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY 00YYaOIIKXCS K MOCIIEAYIOIIEMY MTOTYYEHHIO OMOI0THYECKOT0 00pa30BaHUs B By3axX
W OpraHu3aimsax cpeaHero mpodeccuoHaabHOTO oOpa3zoBaHus. OCHOBY €ro COJEp KaHHs
COCTaBIISIET CHUCTeMa OWOJIOTHUECKUX 3HAHWW, MOJYYCHHBIX NPU HM3YYCHHUU OOYYaIOIIMMHUCS
COOTBETCTBYIOILIUX CHCTEMaTHYECKUX pa3/ejoB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanus, B 10-11 kiaccax 3Ty 3HaHUS NOJY4alOT pa3BUTHE. Tak, paclIUpPeHbl U YTiyOIeHbI
OnoyIoTHYeCKHe 3HAHHUSA O PACTEHUSX, JKMBOTHBIX, Tprbax, OakTepusX, OpraHU3Me YeJOBEKa,
Oo0MmMX 3aKOHOMEPHOCTSX JKU3HHU, [OTOJHUTEIHHO BKIIOYECHBI OHOJOTHYECKHE CBEICHHS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPHEHTUPHI JUIS
MOCIIEYIOMEro BeIOOpa mpodeccun. Bo3mMokHa Takke MHTErpanus OMOJOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTYIEHHBIMU 00YYaIOIUMUCS TIPU U3YUCHUH (PU3UKH, XUMHH,
reorpadvu U MaTEeMaTUKH.

CTpykTypa nporpaMmMmsI 0 OHOJIOTHH OTPAKAET CUCTEMHO-YPOBHEBBIN M SBOJIOIIMOHHBIN
NoaXoAbl K M3ydeHHto Owonornu. COrinacHO WM, W3y4aroTCs CBOWCTBAa M 3aKOHOMEPHOCTH,
XapaKTepHBIE IS )KUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3aIMH, YBOJIOIMH OPTaHHYECKOTO MHpa
Ha 3emJie, COXpaHeHUs1 OMOJIOTHYECKOTO pazHooOpasus 1utaHeTsl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJIEKYJISIDHOM U KJIETOYHON OMOJIOTUH, SMOPHOJIOTUU U OMOJIOTUU PA3BUTHS, TE€HETUKU
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U CENEeKIMH, OWOTEXHOJOTMHU W CHHTETHYCCKOW OHWOJIOTHH, aKTYAIM3HPYIOTCS 3HAHUS
oOyJarormuxcsi 1Mo OOTaHWKE, 300JIOTHH, aHAaTOMHH, (u3mosormu yenoBexka. B 11 kimacce
M3Y4al0TCs SBOJIIOIMOHHOE YYEHHE, OCHOBBI KOJIOTUH U YueHue o Ouocdepe.

buonorus npusBaH o0ecnedynTh OCBOEHHE OOY4YarOIIUMUCA OHUOJIOTMYECKUX TEOpUd U
3aKOHOB, WJICH, MPUHITUIIOB U MPABWJI, JISKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYIHOMI
KapTUHBI MUpPA, 3HAHUH O CTPOSCHUH, MHOTO0Opa3wM W OCOOCHHOCTSX KIIETKH, OpPraHH3Ma,
MOMYJISIIIAK, OMOIIEHO3a, SKOCUCTEMBI, O BBIAIOIINXCS HAYYHBIX JOCTHIKCHHIX, COBPEMEHHBIX
HCCIICIOBAHUSAX B OMOJIOTHH, NMPUKIIATHBIX acTeKTaX OMOJIOTHMUecKHUX 3HaHWU. st pasBUTHS U
MOJUICpKAHUA HHTEpeca OOy4Jalommuxcss K OHOJIOTMH HapsAIy CO 3HAYUTEIBHBIM O00BEMOM
TEOPETHUYECKOTO MaTepuaja B COJEPKAHUH TIPOTPaMMBI TI0 OHOJOTHH TPEAYCMOTPEHO
3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS W PAa3BUTHS TOW WJIM WHOW 00JIACTH OHMOJIOTHH, BKJIAJIOM
OTCUSCTBEHHBIX M 3apyOS)KHBIX YYEHBIX B pEIICHHEC BAXKHCHIINX OHOJIOTHYECKUX U
9KOJIOTUYECKHUX TTPOoOIIeM.

Ilenv uzyuenus yueonozo npeomema «buonozus» na y2nyoi1éHnom ypoeme - OBIaeHUE
O0OyJaIONUMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpPraHU3alliyd JKHBBIX CHCTEM
Pa3HOTO paHTa U MPHOOPETECHUE YMEHHH HCITOJIH30BATh OTH 3HAHKS B POPMUPOBAHUHU HHTEPECA K
onpenenéHHoil 00nacTu MpodhecCHOHATBHON AESITeTbHOCTH, CBS3aHHOW C OMOJIOTHEW, WU K
BBIOOPY Y4EOHOTO 3aBEACHHUS IS MPOIODKCHHS] OMOJIOTHYECKOTO 00pa30BaHUsI.

Mocmuscenue yenu usyuenus yueonozo npeomema «buonozuny na ynyonénnom
YPOGHe obecneuugaemcs peuieHuem c1e0yrouiux 3a0ay:

- OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBl OHMOJIOTMUECKHX 3HAaHUW: 00 OCHOBHBIX
OMOJIOTMYECKHX TEOPHSIX, KOHIEMIMAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TPaBHIIAX,
COCTABJIIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI) KapTUHY MHpa, O CTPOCHUH,
MHOT000pa3uu U 0COOCHHOCTAX OMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, TOIYJIAIHS, BUI,
ounoreoreHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCICAOBAHUSIX B
O1OJIOrUH;

- O3HAaKOMJICHHE OOy4aromuxcs C METOJaMH T[IO3HAHHWS JKMBOM  TPUPOIBI:
MCCIIEIOBATEIbCKUMHU METOJAaMU OMOJIOTMYECKIX HAyK (MOJICKYIISIPHOW W KJIETOYHOUN OHMOJIOTHH,
AMOPHOJIOTHH U OMOJIOTHH Pa3BUTHs, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOTUHA U CHHTCTUYCCKOM
OWOJIOTUHM,  TAJICOHTOJOTHH, OJKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  IPOBEICHHS
OMOJIOTMYECKUX HCCIIEOBaHUN B Jjaboparopun U B Mpupoje (HaOmroneHue, U3MEpeHue,
AKCTIEPUMEHT, MOJICITUPOBAHHE);

- OBJIaJICHHE OOYYAIOIMIMMHUCS YMEHUSMH: CAMOCTOSITENIbHO HAXOJUTh, AaHAJTH3UPOBATH U
MCTIOJIb30BaTh OMOJIOTHUYECKYIO0 HH(DOPMAIUIO; TOIH30BATHCS OMOJIOTHYECKOW TEPMHUHOJIOTHEH H
CUMBOJIMKOM; YCTAHABJIMBATH CBS3b MEXIY PA3BUTHEM OUOJIOTHH U COIIMAITbHO-I)KOHOMHYECKUMU
¥ 9KOJIOTUIECKUMU MTPOOJIEMaMHU YeIOBEUECTBA; OLIEHUBATH TIOCIIECICTBHS CBOCH JEATEIBHOCTH I10
OTHOIICHUIO K OKpPYKAaIOUIed TPUPOJHON cpene, COOCTBEHHOMY 30POBBIO W 3J0POBBIO
OKPY)KAIOILIUX JIto/Iel; OOOCHOBBIBaTH M COOMIONATh Mepbl MPO(PUIAKTUKH HH(EKIIMOHHBIX
3a00JeBaHMi, TIpaBWiIa TOBEJACHUS B MPUPOJEC M oOecredeHus 0e30mMacHOCTH COOCTBEHHOM
KU3HEJCATCIILHOCTH B YPE3BBIYANHBIX CHTYAIUSX MPUPOTHOTO M TEXHOTEHHOTO XapakTepa,
XapaKTepPU30BaTh COBPEMEHHBIC HAyYHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

- pa3BUTHE Y O0y4aIOUIUXCS UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEMH B mpoliecce
3HAKOMCTBA C BBIJAIONTUMHUCS OTKPBITUSAMHU W COBPEMEHHBIMH HCCIICOBAHUSIMH B OHOJIOTHH,
pemaemMbpIMU €10 TPOOJIeMaMH, METOIOJIOTHEH OHWOJIOTUYECKOTO HCCIEOBAHUS, TPOBEICHUS
AKCIIEPUMEHTAIBHBIX HCCJICIOBAHUN, pEIICHUs OWOJIOTMYSCKUX 3a7ad, MOJICIIUPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB M MPOIIECCOB;

- BOCIIUTaHHE Y 00ydJaoImUXCs IICHHOCTHOTO OTHOIICHHSI K )KUBOUM MIPHPOJIC B IIEJIOM U K
OTHIENbHBIM €€ O0OBeKTaM W SBICHHUSIM; (OPMHUPOBAHUE DSKOJOTHYCCKOM, TEHETHYCCKOM
IPaMOTHOCTH, OOIICH KyIbTYphl MOBEIACHHS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

- npuodpereHne o0yJaromuMucs KOMIICTCHTHOCTH B parMoHaTEHOM
MIPUPOJIOTIONIE30BAHUH (COOITIOIEHIE TIPABUIT TIOBEICHUS B TIPHPOJIE, OXPaHBI BHJIOB, SKOCUCTEM,

3



ouoctepsl), COXpaHEHHUHM COOCTBEHHOTO 3J0pPOBbS U 3J0pPOBbS OKPYKAIOIIUX JIHOJAEH
(cobmroenus Mep popUIaKTUKH 3a00JI€BaHNH, obecrieueHne 0€3011aCHOCTH
KU3ZHEJCATEIbHOCTH B YPE3BbIYAMHBIX CUTYallUsX IMPHUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIOJIb30BaHUsl OMOJIOTrMYECKUX 3HAaHUN U YMEHHUH B IOBCETHEBHOM KU3HU;

- CO3JaHU€ YCIOBUN JIi OCO3HAHHOTO BbIOOpa OOYYAIOUIMMUCS WHAWBHIYaIbHOU
00pa30BaTeIbHON  TPaeKTOpUH, CHOCOOCTBYIOLIEH TOcieaymomeMy npodeccuoHalIbHOMY
CaMOOIIPENICTICHUIO, B COOTBETCTBUU C HHJAWBHUIYaJbHBIMH HHTEpECaMU U MOTPEOHOCTSIMHU
peruoHa.

OTb6op opraHu3alMoHHBIX (GOPM, METOJOB M CPEIACTB OO0ydeHUs OHOJIOTHH
OCYILIECTBJISIETCS ¢ YYETOM CHEHU(PHUKU €ro COoJep>KaHus M HAIPaBJIEHHOCTH HA IPOJOJDKEHUE
Ouooruueckoro o0pa3zoBaHUsl B OPraHU3aLUAX CPEIHEro Mpo(eccHoHaTbHOTO M BBICILETO
o0OpazoBaHwusl.

OO6s13aTeNIbHBIM YCIIOBUEM IIPpU 00y4eHUH OWOJIOrMM Ha YriyOJIEHHOM YpOBHE SIBIISIETCA
MPOBEACHUE JTA0OPATOPHBIX W TPAKTHYECKUX pabor. Takke ywyactue oOydalmmuxcs B
BBITNIOJIHEHUH IPOEKTHBIX U y4eOHO-UCCIe10BATEIbCKUX PabOT, TEMAaTHKA KOTOPBIX OIPEEIIAeTCs
YUHTEIEM Ha OCHOBE UMEIOIINXCS MaTepUaIbHO- TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBHIA.

Mecmo yueonozo npeomema «buonozuny (yenyonennstii ypoeens) @ yueOHoM niamne

VYueOnslii npenmet «buosnorus» (yriryoaeHHbIH YpOBEHb) BXOAUT B IPEIMETHYIO 001acTh
«EcTecTBeHHO-Hay4YHBIE [TPEIMETHI.

OO6mree yrciio YacoB JJIsl U3y4YeHUs: OMOJIOTUH Ha YyriayOJIeHHOM ypoBHE, - 204 vaca: B 10
kiacce - 102 gaca (3 gaca B Henento), B 11 kiacce - 102 ygaca (3 yaca B Heaeno).

2) COAEP) KAHUE YYEBHOI'O IPEIMETA «BUOJIOT'USD»

COIEP XAHUE OBYUYEHMUA B 10 KVIACCE.

Cooepoicanue  npocpammbl,  6blO€leHHOE  KVPCUBOM, He 6X00Um 6 HpPOGEPKY
2ocyoapcmeennou umozosou ammecmayuu (I'MA).

Tema 1. buoJsiorust Kak HayKa.

CoBpemeHHasi OMOJIOTHS - KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTusi OUOJIOTHH.
buonornueckne Hayku M u3ydaemble MU TpoOnembl. DyHAaMEHTAIbHBIC, MPUKIATHBIC H
MTOMCKOBBIC HayYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne Ouonoruu B (POPMUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizanubie ¢ Onosiorueil. 3HaueHne OMOJIOTUHN B PAKTUYECKON JIEATETLHOCTH
YEJIOBEKA: MEIUIIUHE, CEJTbCKOM X03SMCTBE, MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBIL.

Jlemoncmpayuu:

[Toptpersi: Apucroteins, Teodpact, K. JIunnent, XK.b. Jlamapk, Y. Hapsun, Y. 'apseit, I'.
Mennens, B.U. Bepnanckuii, WU.I1. [1aBnos, U.1. Meunukos, H.. Basunos, H.B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /[.K. benses.

Tabnuue! u cxemsl: «CBsA3b OHMOJIOTHUHU C APYTUMHU HaykaMuy, «Cuctema OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl U X U3yUYEHHE.

JKuBbie cucTembl Kak nmpeaMeT n3ydeHus: 0nosioruu. CBOKWCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U IICJIOCTHOCTh, CJOXXKHOCTb U YHOPSIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, = CAaMOOPTaHM3aIlMs, CaMOBOCIPOM3BEICHUE, Pa3IPaXHUMOCTh,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3alyM >KUBBIX CHUCTEM: MOJICKYJISIDHBIM, KIE€TOYHBIM, TKAHEBBIMU,
OpraHNU3MEHHBIMH, MONYJIIHHOHHO-BUIOBOM, 9KOCHCTEMHBIN (ObuoreoneHOTHYECKHIN),
ounocdepusiid. [Iporeccrl, mpoucxoasinue B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH >KHBOTO.
Kuznp kak hopma cymecTBoBaHUs Matepuu. Hayku, uzydaroniue *KuBbIe CUCTEMBbI Ha Pa3HbBIX
YPOBHSIX OpraHU3aINH.

Nzyuenune xuBbIX cucreM. Meroasl Omosiormueckoil Hayku. HaGmronenue, maMmepenue,
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JKCIIEpUMEHT, CHCTeMaru3auus, MeraaHanu3. [loHATMe O 3aBUCHMONM UM  HE3aBHCUMOM
nepemeHHOM. [lnanupoBanue skcnepumenta. llocranoBka m mposepka runore3. Hynesas
runote3a. [lonstre BeIOOpKH U €€ T0CTOBEpHOCTh. Pazopoc B Ouosornyeckux naHHbIX. OleHKa
JOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpuunMHbBI HCKa)KEHUS PE3yJbTaTOB dKCIIEPUMEHTA.
[loHATHE CTAaTHCTHYECKOTO TECTA.

Tabnuuel u cxeMbl: «OCHOBHbIE MPHU3HAKU >KU3HW», «DBHOJIOTHYECKUE CUCTEMBIY,
«CBoiicTBa KUBOW MaTepun», «YpOBHU OpraHu3aluu KUBOM MpUpoaby, «CTpoeHHe JKUBOTHOM
KIIETKN», « TKaHH KUBOTHBIX», «CUCTEMbI OPraHOB YEJIOBEYECKOT0 OpraHnu3May, «buoreonenosy,
«buocdepay, «MeToabl U3YICHHS KUBOW TTPUPOIBI».

Obopyoosanue: nabopaTopHOE 000PYIOBAHUE /IS POBEACHUS HAOTIOICHU A, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakmuueckue pabomoi

[IpakTnueckass pabora «lcnosib30BaHrEe pa3iMYHBIX METOJOB HpPHU HM3YYEHHH >KUBBIX
CUCTEM.

Tema 3. buojiorusi KJIeTku.

Knerka - cTpykTypHO-(pyHKIIMOHAJIbHASA €IMHULIA KUBOTO. McTOpUs OTKPBITUS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHHUS COBPEMEHHOM KJIETOUYHOM TEOPUH.

MeTtopl MOJIEKYISIpHOM M KJIETOYHOM OWOJIOTMHM: MHUKPOCKOINHUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aToMOB, Jud@depeHIHaTbHOe  LHEeHTPUPYTUpOBaHUE,
KYJIbTUBHUPOBAHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

Jlemoncmpayuu:

[Toptpertsr: P. I'yk, A. Jleenryk, T. llIBann, M. llnelinen, P. Bupxos, K.M. bap.

Tabnuuel u cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIN MUKpockom», «Mcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUNY.

ObopydosaHue.: CBETOBOW MHKPOCKOIN, MHKpPOIpENapaTbl pacTUTENbHBIX, )KUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakmuueckue pabomoi

[IpakTnueckass pabora «M3yueHune MeETOJOB KJIETOUYHOM Ouosiornu (Xpomarorpadus,
anekTpodopes, nudpdepennnanbaoe nentpudyruposanue, [11[P)».

Tema 4. Xumnueckasi Opranu3aums KJIeTKH.

XHUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKPO- M YIbTPaMHUKPOIEMEHTHI. Bosia u e€ posp
KaK pacTBOPUTEJNA, pEeareHra, ydyacTUE B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYIISIIIHHU.
MunepanbHble BelIeCTBa KIETKH, UX OMoJiornyeckast pojb. Poib KaTHOHOB 1 aHHOHOB B KJIETKE.

Opranuyeckue BemiecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKHUCIOTHBIH
coctaB OenkoB. CTpykTypbl OeiaxoBoil Moisiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TperuuyHas, 4eTBepTHUHAas CTPYKTypbl. Jlenarypamnus. CBolicTBa OEJIKOB.
Knaccudukanus 6enxoB. buosnorndeckue GpyHKInu 6€IKOB.

VYrneBoasl. MoHocaxapubl, AUcaxapuibl, OJUTrocaxapuabl U mnoJsincaxapuabl. OOuuit
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBONCTBA YrieBoJoB. buonormyeckue QyHkuuu
YTJIEBOJIOB.

Jlunupel.  TuppodunbHo-ruapodoOHble  cBoiicTBa.  Kiaccudukamus — aTunuaos.
Tpurmuuepuast, GpocPoaunuibl, BOCKU, CTepouabl. bruongornueckue QyHKIUN JTUITHIOB.

OO6mmwme cBoicTBa OMOJIOTHYECKUX MEMOpPaH - TEKY4eCTh, CIOCOOHOCTh K CAaMO3aMbIKaHHIO,
MOJIYTIPOHUI[AEMOCTb.

Hyxneunossie kucnorsl. JIHK u PHK. Ctpoenue HykiienHOBbIX KucioT. HykieoTuas.
[Mpunnun xommiuementapHoctu. IlpaBuno Yaprapda. Crpykrypa JAHK - nBoitHas crnmpainsb.
Mectonaxoxaenue u 6uonorudeckue ynkuuu JJHK. Buast PHK. @ynkuuu PHK B knerke.

Crpoenue monekynbl AT®. Makpospruueckue cBs3u B Mosiekyiae AT®. buonorndeckue
¢yukun AT®. BocctanoBneHHbIe nepeHOCYUKH, UX GyHKIUY B KieTke. CexkBeHuposanue JJHK.

CrpykrypHas Ouosiorusi: OMoXuMHuyecKkue U OHOo(U3MUECKUEe HCCIIEeI0OBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMOJIEKYI.



Jlemoncmpayuu:

[Moptpertst: JI. [lommnr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankaun, @. Caurep, C.
[Ipy3unep.

Huarpammsel:  «PacnpeneneHue XUMHYECKMX JJIEMEHTOB B HEXHMBOM IPUPOIE»,
«Pacrpenenenne XuMUYECKIX IEMEHTOB B )KUBOU MIPUPOIE».

Tabnuuer u cxemsl: «llepuonuyeckass Tabiuua XUMUYECKUX AJIEMEHTOBY», «CTpoeHHe
MOJIEKYJBl BOJbD», «BemiectBa B cocTaBe opraHu3sMoB», «CTpoeHHE MOJEKYIbl OenKay,
«CTpyKTYypBl O€JIKOBOW MOJIEKYNb», «CTpoeHHEe MOJIEKYN YrieBoaoB», «CTpoeHHe MOJIeKyl
munuaoBy», «HykiienHoBbie KUCIOTH», «CTpoeHue MoJiekyibl AT®».

ObopyoosaHnue: XUMUYECKas TIOCY1a 1 000pyI0BaHUE.

Jlabopamopusie pabomul

Jlaboparopnas padota «O0Hapyx)eHHEe OCIKOB ¢ MOMOIIBIO KAYeCTBEHHBIX PEAKITUN».

JlaGoparopnas pabora «lccnenoBanne HyKJIEHHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOB.

Tema 5. CTpoeHue u GyHKINH KIETKH.

Tunel KJIETOK: dykapuoTHueckas U mnpokapuotuueckas. CTpyKTypHO(DYHKIHMOHAJIbHBIE
00pazoBaHus KIETKH.

Crpoenue npokapuoTHdecKkon kieTku. Kietounas cteHka OakTepuid U apxei.

OcoOeHHOCTU CTpOEHUsl TeTepoTpo(PHON M aBTOTPO(HON MPOKAPHUOTUUYECKUX KIIETOK.
MecTo 1 posib NIPOKapuoT B OMOIIEHO3aX.

CrpoeHue U pyHKUHOHUPOBAHUE dyKapUOTHUECKON KileTku. [lna3smMarnyeckas meMOpaHa
(urazmanemma).  CTpykTypa IIa3MaTHYecko MemOpaHbl. TpaHCOpPT BEIIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (nuddysus, obneruénnas auddys3us), aKTUBHBIN
(mepBUYHBIM M BTOPUYHBIA aKTUBHBIN TpaHcropt). [lomynponunaemocts memOpanbl. PaGoTa
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMHOIUTO3, (harouTo3. Jk301uTo3. KieTtouHas cTeHka.
Crpykrypa v QyHKIUHU KJIETOYHOW CTEHKU PACTEHUH, TPUOOB.

Huromna3zma. I{uto3ons. [{utockener. [IBmwxenue mnutormiasmbl. OpraHouibsl KIETKH.
OpHoMeMOpaHHbIe OpraHOUbl KIETKU: 3HAomnaMarudeckas cetb (DIIC), anmapar [Nonbaxw,
JIM30COMBI, MX CcTpoeHue U (yHKuuu. B3anmocBsA3b 0JHOMEMOpaHHBIX OPraHOMJIOB KJIETKH.
Crpoenue rpanyisipHoro petukyiryma. CHHTE3 pacTBOPHMBIX OenkoB. CHHTE3 KIETOUYHBIX
MeMOpaH. ['maakuil (arpanyssipHbIN) SHIOMIA3MaTHYeCKUil peTukyayMm. CekperopHas QyHKIus
anmapara ['onppxu. TpaHcopT BelecTB B KieTKe. Bakyonu pacTUTeNbHBIX KIIETOK. KileTouHbIH
cok. Typrop.

[TonyaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHAPHUH, TutacTubl. CTpoeHre U pyHKIUU
MUTOXOHAPUH U macTui. [lepBuuHble, BTOPUYHBIE U CIIOKHBIE TUIACTUABI (DOTOCHHTE3UPYIOLIUX
3yKapuoT. XJIOPOIUIaCThl, XPOMOILIACTHI, JISMKOIIJIACTHI BHICIIUX PACTEHUM.

HememOpannbie opranounsl kietku CTpoeHne U QyHKIHUHA HEMEMOpPaHHBIX OpraHOU/IOB
kieTku. PubGocombl. MukpoduiiamenTsl. Mpliieunbie kieTkd. Mukporpybouku. Kiierounsrit
ueHtp. CTpoeHMEe M [BHXKEHUE J>KTYTUKOB M pecHUYEK. MHUKpPOTPYOOUKH IUTOIIA3MBI.
LenTpuons.

SAnpo. O6onouka siapa, XpOMaTUH, KapUOILIa3Ma, SAPBIIIKHA, UX CTPOCHHE U (PYHKLHUU.
Snepusiii 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pacmoIOKEHUE XPOMOCOM B HMHTEp(a3HOM
anpe. benku xpomaTiHa - THCTOHBI.

Knerounsie BrmtoueHus. CpaBHUTENbHas  XapaKTEpPUCTUKA  KIETOK  DYKapHOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

Jlemoncmpayuu:

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIEeTKW», «CTpoeHHe >KMBOTHOM
KieTkn», «CTpoeHne pacTUTENbHON KIETKU», «CTpoeHue MUTOXOHApUNY, «Sapo», «CtpoeHue
MIPOKAPUOTHUECKON KIIETKU.

ObopydosaHue: CBETOBOW MHUKPOCKOI, MHUKpONpENnaparbl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpPOIIpenapaThl OaKTepuanbHbIX KIETOK.



Jlabopamopnvie u npakmuueckue pabomul

Jlaboparopnast pabota «M3yueHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOBY.

[IpakTnueckas padora «M3yueHune cBOMCTB KJIETOYHON MEMOPAHbBI».

Jlaboparopnast pabora «lccnenoBaHue IaazMoJiM3a M JIEIUIa3MOJIM3a B PACTUTENbHBIX
KIIETKax».

[IpaxTuueckas padora «M3yueHue NBUKEHUS IUTOIIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U NpeBpallieHHe JHEPIHH B KJIeTKe.

AccuMmwnMs M AUCCUMUJISIUS - JIBE€ CTOPOHBI MeTaboyin3Ma. Tuiibl 0OMeHa BEIIECTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCIOPOia B OOMEHHBIX MTpoLieccax. JHEPreTuieckoe
obecrnieueHue KkieTku: npeppaiienne AT® B 00OMeHHBIX mpoueccax. epMeHTaTUBHBIN XapakTep
peakiuii KIeToyHoro Meradosm3ma. GepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnnuus GepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX peakUuid OT pa3IMyYHBIX
(hakTopoB.

[lepBuuHbIN CUHTE3 OpraHnYecKuX BelecTB B kiieTke. Dotocunres. CBeToBast U TEMHOBAs
¢a3pl.  IlpogyktuBHOCTH (oTOCHMHTEe3a. BnusHue pasnuuyHbpiXx (AKTOPOB Ha CKOPOCTh
¢doTocuHTe3a. 3HaueHue POTOCUHTE3A.

Xemocunre3.  Pa3HooOpa3zue  OpraHU3MOB-XEMOCHHTETHKOB:  HUTPUGULUPYIOIINE
OakTepuu, Kene300aKTepun, cepodaKTepuu, BOJIOPOIHbIE OaKTepuH. 3HAUEHUE XEMOCHHTE3A.

Anasrpobuble opranu3mbl. Buasl 6poxxenus. [IpoaykTel OpoxkeHuss U UX UCIOJIb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTENIH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTamnbl SHEPreTHYecKoro obOmeHa. [loaroToBUTENbHBIN HTarl.
['mukonu3 - 6ECKUCIOPOIHOE PACILIETIIICHUE TJIFOKO3BI.

buonoruueckoe okucieHue, Uil KJI€TOUHOE JipixaHue. Poib MUTOXOHApUI B mpoleccax
Oouosnoruueckoro okucieHus. Llukinyeckue peakuuu. OxuciutenbHoe (ochopuarpoBaHHe.
[IpeumymectBa a’poOHOrO MyTH oOOMEHa BEUIECTB Iepe] aHa’pOOHBIM. DPPEKTUBHOCTDH
SHEPreTHYecKOro oOMeHa.

Jlemoncmpayuu:

[optpetst: [. [lpuctau, K.A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuemn, ['.A. 3aBap3uH.

Tabmumpr u cxembl: «DOTOCUHTE3», «DHEPreTUYeCKuil oOMeH», «buocuHTe3 Oenkay,
«Ctpoenne GpepmMeHTay, «XEeMOCUHTE3Y.

ObopyoosaHue: CBETOBOM MUKPOCKOTI, 000PYyAOBaHUE JIJISl MPUTOTOBIICHUSI TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopusie pabomul

Jlaboparopnast padoTa «/3yueHue kaTaTuTHYECKOM aKTUBHOCTH (PEpMEHTOB (Ha IIpuUMepe
aMUJIa3bl WIM KaTaaas3bl)y.

Jlaboparopnas pabota «M3yuenne hepMEeHTATUBHOTO PACIIEIUICHUS IEPOKCHAA BOJIOPOAA
B PAaCTUTEJIBHBIX U JKUBOTHBIX KJIETKAX).

Jlaboparopnas padota «CpaBHeHHE TTPOIIECCOB (POTOCUHTE3a M XEMOCHHTE3a).

Jlaboparopnas padota «CpaBHEHHE TPOLIECCOB OPOIKEHUSI U IBIXAHUSI.

Tema 7. HaciencrBennasi uHpopmauus U peaju3anus eé B KJIeTKe.

Peakuuu matpuuHoro cuntes3a. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmumzamms HacnmencTtBeHHOW wuHpopManuu. ['€HEeTHYEeCKUH KOJa, €ro CBOMCTBA.
Tpanckpunuus - marpuunbiii cuate3 PHK. IIpuHOMNOBI TpaHCKpHUNIMKM: KOMILJIEMEHTAPHOCTD,
aHTUMNapaIeIbHOCTh, aCHMMETPUYHOCTD.

Tpancmsiust u e€ stanel. Yuactue TpancnoptHeix PHK B GuocunTtese Oenka. YcmoBus
6uocunTesa 6enka. Koguposanue amuHokuciaoT. Pons pubocom B GuocuHTE3€ O€mKa.

Opranuzanys reHoma y MNpPOKapHOT U 3yKapuoT. Perymsius akTHUBHOCTH T'€HOB Y
npokapuoT. I'unore3a onepona (®. JKaxoO, K. Mano). Perynsius oOMEHHBIX MpPOLIECCOB B
kieTke. Kierounslil romeocras.



Bupycel - HekileTouHble pOpPMBI KU3HU U 00uraTHble napasutel. CTpoeHue

MIPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.

Bupycueie 3a0oneBanus denmoBeka, >KMBOTHBIX, pactenmit. CIIUJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MPOOTIEMBI.

Jlemoncmpayuu:

[Toptpetsr: H.K. Konbnos, 1.1. IBaHOBCKMIA.

Tabmuusr u cxembl: «buocuHTe3 Oenkay, «['eHeTmueckuit kKom», «Bupyce»,
«baxTrepuodarm».

IIpaxmuueckue pabomoi

[IpakTnueckas padora «Co3naHue MOJIEIN BUPYCa».

Tema 8. ZKM3HEeHHBIN UK KJIETKH.

Knerounslii nukin, ero mepuoabl u peryiasuus. Murepdaza u muro3. OcobeHHOCTH
IpoLeccoB, mpoTekarouux B uatepdase. [loaroroska kierku k nenenuro. IlpecunreTnueckuii
(MOCTMUTOTUYECKUI), CUHTETUYECKHMI U TOCTCUHTETHUYECKUH (IMIPEMUTOTUYECKHI) MEepPHOJIbI
uHTEpPasbl.

Marpuunsiii  cuares JHK - pemmmkanusa.  Ilpunnuner  permumkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAJLIENIBHOCTh. MexaHu3M
permukanmu JJHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl 1 TeoMmepasza. XpoMOCOMHBIN
HabOp KJIETKU - KapUOTHUIl. JIMIJIOUIHBIA W TalyIOMIHBIM HAaOOphl XpoMocoM. ['oMooruuHbIe
XpoMocoMBl. [10710BbIE XPOMOCOMBI.

Jlenenue kineTku - muto3. CTaguum MUTO3a M MPOUCXOJAIIME B HUX MPOLECCHl. THIIBI
muTo3a. Kapuokrnes u uuTokuHe3. buongornyeckoe 3HaueHUE MUTO3A.

Perymsmuss mutoTMyeckoro umkna kietkd. llporpammupyemasi kierouHas rudens -
arormnTo3.

KnerouHnoe s11po, XxpoMocombl, GyHKIIMOHATIbHAS T€HOMHUKA.

Jlemoncmpayuu:

Tabmumpl U cxeMbl: «OKW3HEHHBIN MK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK».

ObopyoosaHue: CBETOBOM MHKPOCKOT, MHKpoIpenaparsl: «MUTO3 B KJIETKax KOpelika
JTyKa».

Jlabopamopusie pabomul

Jlaboparopnas padota «M3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopnast paborta «Habmtonenue MuTo3a B KJI€TKaX KOHYMKA KOpEILIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB.

buonornueckoe  pasHooOpasue  opraHu3MoB. OIHOKIETOYHBIC, KOJOHHAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KU3HEAEATEIbHOCTH OJJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUObI, OJTHOKJIETOYHbIE BOJIOPOCIIH, Ipyrue nporectsl. KosloHuanpHbie
OpraHU3MBlI.

B3anMocBs3b yacTell MHOIOKJIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranmus3Mm Kak efauHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENbHBIX TKaHEl: oOpa3oBaTesibHasi, IOKPOBHA,
MIPOBOJISAIIAsl, OCHOBHAsI, MexaHuueckasd. OCOOCHHOCTU CTpOeHHs, QYHKIMH U PacroIOKEHUS
TKaHE! B OpPraHax pacTeHHM.

TkaHu KUBOTHBIX M 4YelOBeKAa. THUIBl JKUBOTHBIX TKaHEHW: sSHuTeIHaIbHas,
COEJIMHUTENIbHAS, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTPOEHUs, (PYHKUUH M PaCHOJIOKEHUS
TKaHEW B OpraHax KMUBOTHBIX U YEJIOBEKa.

Opransbl. BereratuBHble 1 reHEpaTUBHbBIE Opranbl pacteHuil. Opraibl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. OyHKIMU OpraHoB U CUCTEM OPraHOB.

Omopa Tenma opranm3sMoB. Kapkac pactenuit. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUM ckeneT. CTpOeHUE U TUIIbI COSTMHEHUS
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KOCTEH.

JIBm>keHne OpraHu3MoB. JIBWKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMeOOHUIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBW)KEHHE MHOTIOKJIETOYHBIX PpACTEHHUH: TPONMM3MBI M HACTHUHU.
JIBuKeHHe MHOTOKJIETOYHBIX JKUBOTHBIX M UeOBeKa: MbllleuHas cuctema. Peduiekc. CkenerHbie
MBIIIITBI U UX paboTa.

[Intanue opranu3mMos. [lormomienre Bobl, YIVIEKHUCIOTO Ta3a U MUHEPAIBHBIX BELIECTB
pactenusMH. llutanue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKJIETOYHOE ITHIIEBAPEHUE.
[TuTaHue MO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBLHOTO TpakTa. lluieBapuTenbHbie
xkenes3bl. [IumeBapuTenbHas cuctemMa 4ejioBeKa.

Jlpixanue opranu3moB. [[pixanue pactenuil. [[pixanue sxuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KIETKU. KoxkHoe mpixanue. JlprxarenpHas moBepxHOCTh. JKabepHoe u n€rouHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. OBOJIIOLMOHHOE YCIIOKHEHHE
CTPOCHHMS JIETKMX ITO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenbHas cucTeMa 4eaoBeKa. MexaHusm
BEHTUJISIIUM JIETKUX Y NITULl U MIIEKONIUTAIOUMX. Perynsauus npixanus. J{pixaTenbHbie 00bEMBI.

Tpancnopt BemiecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. TpaHcropt
BEILIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBEeHOCHas1 CUCTEMA O3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHus.
DOBOJIIOLMOHHBIE YCIOKHEHUSI CTPOCHHUSI KPOBEHOCHON CHUCTEMbl MNMO3BOHOYHBIX IKHUBOTHBIX.
PaboTa cepana u eé perynsmus.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. BeineneHune 'y  JKMBOTHBIX.
CoxkpaturenbHble Bakyoiau. Opranbl BbiaeneHus. @uibTpalys, CeKpelus 1 00paTHOE BcachblBaHHUE
KaK MEXaHM3Mbl paboThl OpraHoB BblAeleHUsA. CBS3b TOJOCTH Tela C KPOBEHOCHOM U
BBIJICIIUTEIIBHOW CHCTEMAaMH. BplieneHue y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukw.
Crpoenue u ¢pyHkimonupoanue Hedppona. OOpazoBaHHe MOUHU y YEIOBEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. CHopel OakTepuil u
LUCTHI IPOCTENIINX. 3aluTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpenctBa maccuBHON U
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3al[UTa OpraHu3mMa
ot OonesHedl. VMMyHHas cuctema uyenoBeka. KieTOUHBI M T'yMOpaJbHbIH HMMMYHHTET.
Bpoxnéuuplii u  npuoOperéHHbI  cnenupuyeckuii UMMyHHTET. Teopust KIOHAJIBHO-
cenektuBHOro ummynurera (I1. Dpnux, @.M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpoXkIEHHOTO UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PasgpaxxumocTte M perynsuus y OpPraHusMoB. Pa3zapakumocTs y OJHOKJIETOYHBIX
opranmu3moB. Takcucel. Paznpaxxumocts M perynsuus y pacreHuil. PocToBble BelecTBa M HX
3Ha4YCHHE.

HepBHas cucrema u pednexropHas perynduus y >KMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y KMBOTHBIX. OTxensl
rOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHbIX. Pedrexc u pednexropnas nyra. besycioBHbie u
YCIIOBHBIE pe(IIeKCHI.

I'ymMopanbHas perynsuus W SHIOKPUHHAs CUCTEMa JKMBOTHBIX M uesnoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBl M WX TOpPMOHBL /[lelicTBHe TOpPMOHOB. B3anmMoOCBS3b HEPBHOU U
SHIOKPUHHOM cucteM. ['unoranamo-runogusapHas cUCTEMA.

Jlemoncmpayuu:

[Toptper: N.II. [1aBnoB.

Tabmumbr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOYHBIE BOJIOPOCITH,
«bakrepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucteMbl OpraHoB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHM pacTeHu»,
«KopueBwie cuctembl», «CtpoeHue ctednsn», «CTpoeHHE JHCTOBOW IIACTUHKH», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenpHas cucrema», «KpoBeHocHas cuctemar,
«/pixaTenpHas cuctema», «HepBHas cucrema», «Koxa», «MplimeyHnas cucremay,
«BoinenurenbHas cuctema», «DHIOKpUHHAs cucrema», «CTpoeHue MbIILb», «MMyHUTETY,
«KumeynononoctHeie», «CxeMa nuTaHus pacTeHUiD», «KpOBEHOCHBIE CHUCTEMbI MO3BOHOYHBIX
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KUBOTHBIX», «CTpoeHue rujpb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe JO0XKIEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucremMa MIIEKONUTAIOIINX,
«HepBHas cuctema yenoseka», «Peduaekcy.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOMpPENapaTbl 0JHOKIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHeH, pakOBUHbI MOJUTIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBBIE
AK3EMILISPbl KOMHATHBIX pacTEHUH, repOapuu pacTeHU pa3HbIX OTJEJIOB, BJIAXHbIE NTPENapaThl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIUHA OECII0O3BOHOYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
o0opynoBaHue 17151 JEMOHCTPALMK TOUYBEHHOTO 1 BO3AYILIHOIO MUTAHUS PaCTEHUI, pacleryieHus
KpaxMmaja U OeJIKOB O] IeHcTBUEM (epMEeHTOB, 000pyIOBaHUE JJIsl IEMOHCTPAIMH OTBITOB 10
U3MEPEHUI0 JKU3HEHHON EMKOCTH JErKMX, MeXaHHW3Ma JbIXaTelbHBIX JABM)KEHHUH, MOJAEIH
rOJIOBHOT'O MO3ra Pa3Iu4HbIX KUBOTHBIX.

Jlabopamopusie pabomul

JlaGoparopnas padota «3yueHne TkaHe pacTEHUID.

Jlaboparopnas padota «3yueHne TKaHeH >KHBOTHBIX).

Jlaboparopnas padota «M3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPraHU3MOB.

DopMBI pa3MHOKEHHS OPraHU3MOB: 0ecIosIoe (BKII0Yasi BEreTaTUBHOE) 1 TIoJIoBo€e. Buibl
0€ecI10J10ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYJIALMS, (parMeHTalus, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBeie kieTku, wiau ramersl. Meito3. Craguu Mmeiosa.
IToBenenne xpomocom B Meinose. KpoccnHrosep. buosmornuecknii cMmbica Meno3a M IOJIOBOTO
rporecca. Meo3 ¥ ero MecTo B J)KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pasButue. ['ameroreHes y JKMBOTHBIX. [loJOBBIE  Keye3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KiIeTOK. Criepmatorene3 u ooreHe3. CTpOEHHE TOJIOBBIX
KJIETOK.

Omno0TBOpEHHE U SMOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHHUS:
HapyXHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPUOIOTHs - HayKa O pa3BUTHH
opranu3moB. Cranuu 3MOpHOreHe3a >KMBOTHBIX (Ha mpumepe jsarymku). JpoOnenue. Tumsl
npo6senusi. OcoOeHHOCTH JPOOIeHUS MIEKOTIUTAIOIINX. 3apO/AbIILIEBbIE JTUCTKU (TracTpyJIsLus).
3aknagka OpraHoB M TKaHEH U3 3apoJblIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE wYacTei
Pa3BUBAIOIIETOCs 3apo/iblilia (AMOpHUOHAIbHAS MHAYKIIH). 3aK/IaJKa JIaHA CTPOECHUS )KUBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOJECHCTBUN reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3auyYHbIX (PAaKTOPOB OKPYXKAIOIIEeH Cpeibl.

Poct u pasButue xuBoTHbIX. [locTomOpuoHanbHbll mnepuon. Ilpsmoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOIO U HEMPSIMOIO Pa3BUTUS, UX PAaCHpPOCTPaHEHHE B MPHUPOJIE.
Tunel pocra >XUBOTHBIX. MDakTOpbl pEryIsLUU pPOCTa >KUBOTHBIX M yesoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Y JKMBOTHBIX U 4dejoBeka. [lepronbl OHTOreHe3a 4eaoBeEKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKUEe MPOLECCHI.

Pa3smHoxenue u pasurue pacteHuil. 'ametodur u cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHMe cnop B TMporecce Meiosza. [‘ameToreHes y pacTeHHil.
OmnogoTBOpEHUE U pa3BUTHE PACTUTENBHBIX OpraHu3MoB. JIBoilHOE OIJIOJOTBOpPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJsIUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

Jlemoncmpayuu:

[Toptpersr: C.I'. HaBamun, X. [lneman.

Tabmuipl u cxembl: «BereraruBHoe pazMHOKeHHE», « THIBI 0€CIONIOr0 pa3sMHOKEHHS,
«Pa3mMHOXKEeHHE XJIaMUJOMOHaJbl», «Pa3MHOeHue -HBIyIeHb», «Pa3MHOXKEHHE TUIPBIY,
«Meito3», «Xpomocomel», «['amerorenes», «CTpoeHHE SMICKICTKA U CIEPMATO30UIa»,
«OcHOBHbBIE cTauU OHTOreHe3ay, «[Ipsmoe u HenpsiMoe pazBuTHEy, «Pa3BUTHE MaliCKOTO JKyKa,
«Pa3Butne capaHum», «Pa3Butme JArymkwu», «JIBOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX
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pactenuit», «CTpoeHHe CeMSIH OJHOJIOJBHBIX U JABYIOJBHBIX pacTeHui», «KU3HEHHBIN LUK
MOPCKOM KaIycThl», «KU3HEHHBIN HUKIT MXa», « KU3HEHHBIN [IUKII TATOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBI.

ObopyoosaHue: CBETOBOM MUKPOCKOTI, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMATO30U/IOB,
MoJenb «L{UKI pa3BUTHUS JIATYIIKIY.

Jlabopamopnvie u npakmuyeckue pabomul

Jlaboparoprast pabota «l3ydeHWe CTpOEHHUS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTnueckas pabota «BplsBiIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIICH MO3BOHOYHBIX
AKUBOTHBIX».

Jlaboparopnas padota «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA - HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPTraHHU3MOB.

HcTopus craHOBIEHUS U pa3BUTHs T€HETUKU Kak Hayku. Pabotel . Mennens, I'. ne @pusa,
T. Moprana. Poisib oTeuecTBeHHBIX yu€HbIX B pa3BuTuu renetuku. Paborsr H.K. Konbuosa, H.W.
BasumiioBa, A.H. benosepckoro, I'.Jl. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T'€HETHYECKNUE TIOHATUS U CUMBOJIbL. ' OMOJIOTHYHBIE XPOMOCOMBI, aJljIeNIbHbIE
IeHbl, AJIbTEPHATUBHbIC INPU3HAKU, JIOMHUHAHTHBI M pEUECCUBHBIA MpPHU3HAK, T'OMO3UIOTa,
reTepo3UroTa, 4UCTas JIMHUSA, TUOpuibl, reHoTun, (eHoTun. OCHOBHbIE METOJbl T'€HETHUKH:
rUOPUA0TIOr MUECKUM, IUTOJOTUYECKH I, MOJIEKYISIPHO-T€HETUUYECKH.

Jlemoncmpayuu:

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.1. Baswiios, A.H.
benozepckuii, I'.J1. Kapnieuenko, 10.A. ®unmumuenko, H.B. Tumodees-PecoBckuii.

Tabnuue! u cxembl: «MeToibl reHeTUKN», «CXeMbl CKPEIIUBaHUSD).

Jlabopamopusie pabomul

Jlaboparopnas padota «/Ipo3oduna kak 00BEKT TeHETHIECKUX UCCICTOBAHUI.

Tema 12. 3akoHOMepHOCTH HACJIECTBEHHOCTH.

Mounorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHaens - 3akOH €QUHOOOpa3us
rudpuioB mnepporo nokosieHus. llpaBuno nomunupoBanusi. Bropoit 3akon Mennens - 3akoH
paciuerneHus npusHakoB. L{lutonornyeckre 0CHOBBI MOHOTHOPHIHOTO CKpeluBaHus. [ unoresa
YHCTOTHI FaMeT.

Anammsupyromee — ckpemuBaHue.  [I[poMexXyTodyHBIM ~ XapakTep  HaclelaOBaHUS.
Pacmennenne npu3HakoB NPy HETIOJIHOM JIOMUHAPOBAHUU.

HurubpunHoe ckpeniuBanue. Tperudd 3akoH MeHzgenss - 3aKOH HE3aBUCHUMOTO
Hacje0BaHus Npu3HaKkoB. LluTosornyeckue 0CHOBBI IUTHOPUIHOTO CKPEIMBAHMUSL.

CuermuienHoe HacienoBanue nmpu3HakoB. Paboter T. Moprana. CuemieHHOe Hacae0BaHNE
I€HOB, HAPYIICHHUE CLIEIUICHUS MEXAY TeHaMu. XpOMOCOMHAasi TEOPHsI HACIEACTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIM MEXaHU3M OIPEACICHHS MOJa. AYTOCOMBI M IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TeTepOoTraMeTHBIM NOJI. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanue npu3HakoB, CUEIIEHHBIX C TIOJIOM.

l'enotun kak uemoctHas cucteMa. [lnedoTpomnus - MHOXKECTBEHHOE JIEMCTBHUE TI'EHA.
MHOXeCTBEHHBIN ajuieNn3M. B3anMoneincTBue HeaienbHbIX I'eHOB. KOMILUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYeCKUiI KOHTPOJIb PA3BUTHUS PACTEHMI, JKMBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3HOJIOrMYECKUX MPOLIECCOB, TIOBEIEHUS U KOTHUTUBHBIX QYHKUUN. ['eHeTHYecKre MEXaHU3MBI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MUH - Mapa3uT» U «XO35IMH - MUKPOOHOMM.
['enernyeckue acnekTbl KOHTPOJS M W3MEHEHUs HACIEACTBEHHON MH(OpMAalMU B MOKOJEHUSX
KJIETOK M OPTaHNU3MOB.

Jlemoncmpayuu:

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

Tabnuuel u cxembl: «IlepBrlif 1 BTOpOil 3akoHBI MeHaensa», «Tperuit 3akoH MeHaens»,
«AHanuzupyoliee ckpeuuBanuey, «Henonnoe noMuHupoBanuey, «ClemyieHHOE Hacle0BaHe
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MIPU3HAKOB y Ipo30oduisl», «I'eneruka nomna», «Kapuotun yenoseka», «Kapuorun npo3oduis»,
«Kapuotun ntuis», «MHOXKECTBEHHBIN allIean3M», «B3anMoiencTeie reHoBy.

Obopydosanue: MoJienb A JEMOHCTPALUU 3aKOHOB €IMHO00pa3usi rTuOpuI0B IEPBOTO
IIOKOJIEHUSI M PACIIEIUICHUs IPU3HAKOB, MOJEIb JUIS JEMOHCTpAlMU 3aKOHAa HE3aBHCHMOTO
HacJeA0BaHUs IPU3HAKOB, MOJIENb JUIS IEMOHCTPAIUHU CLETUICHHOTO HACJIEI0BAHMS ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumnay.

IIpaxmuueckue pabomoi

[IpakTnueckass pabora «M3ydyeHue pe3ynbTaToB MOHOTMOPUIHOTO CKPEUIMBAaHUS Y
TPO30(UITBD».

[IpakTnueckass pabota «M3ydyeHue pe3ynbTaTOB AUTHOPUIHOIO CKPELIUMBAHUS ¥y
TPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH.

BsaumopneiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu (eHotuna. M3MEeHUHMBOCTDH
npu3HakoB. KadecTBeHHbIe M KOJIMYECTBEHHBbIE IPU3HAKU. Buasl U3MEHYHBOCTH:
HEHACJIEJACTBEHHAs U HACIICICTBEHHASL.

MonudukanronHas U3MEeHYUBOCTh. Poib cpenbl B popMUpPOBAaHUU MOAU(PHUKAITMOHHOMN
n3MeHunBoctd. Hopma peakuuu npusHaka. Bapumaunonuslil psa u BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKATMOHHON NU3MEHUYHUBOCTH.

'enHoTnnueckass W3MEeHYUBOCTh. CBOWMCTBA TE€HOTHIHYECKOW W3MEHUYMBOCTH. Bub
IFeHOTUIINYECKOW M3MEHUYNBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunatuBHass n3MEeHUYMBOCTh. Mei03 U MOJIOBOM MPOIecC - OCHOBA KOMOMHATHBHOMN
M3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JIJaHUU T€HETUYECKOTO pa3HOOOpa3us
B IIpeJienax OJHOrO BUAA.

MyranuoHHasi W3MEHUMBOCTb. BuIbl MyTalnuii: reHHble, XpPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYLUPOBAHHbIE MYyTalUMHU. SlnepHble M LMTOIUIA3MaTHYECKUE MYTallUU.
ComaTtuueckue U 1oJioBble MyTauuu. [IpuunHbBl BO3HMKHOBEHHs MyTauuid. MyTtareHbl U HX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKOH T'OMOJIOTHYECKUX
psgoB B HacienctBeHHoM usMmeHuuBoctu (H.M. BaBunos). BuesnepHas W3MEHYMBOCTb U
HAaCJIEACTBEHHOCTD.

Jlemoncmpayuu:

[Toptpersr: I'. ne ®pus, B. Moranncen, H.W. BaBunos.

Tabnuuel 1 cxeMbl: «Buabl u3MeHUHMBOCTH», «Moau@UKAIMOHHAS H3MEHUYUBOCTDHY,
«KomOnHaTHBHASI ©I3MEHYUBOCTBY, «Meio3y», «OnnogoTBopeHue», «I enernueckue 3a00JeBaHMS
4eJoBeKa», « Buapl Mmyranuin.

ObopydosaHue: XUBble U TepOAPHBIE SK3EMIUIAPhl KOMHATHBIX PACTEHUM, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3TMYHBIMU BUIAMUA U3MEHIMBOCTH.

Jlabopamopuvie u npakmuueckue pabomsi

Jlaboparoprass  pabora «MccrmemoBaHue — 3aKOHOMEPHOCTEH  MOAMGMUKAIIMOHHOU
W3MEHUYMBOCTH. [locTpoeHre BapuallMOHHOIO psiia U BApUALIMOHHOW KPUBO».

[IpakTuueckas pabora «MyTauuu y 1po30(uiisl (Ha TOTOBBIX MUKpPOIIpENapaTax)y.

Tema 14. I'eneTnka yesioBeka.

Kaprnornun dvemoBeka. MexayHapoaHass NpOrpaMMa HCCIEAOBaHUS TEHOMA YEJOBEKA.
MeToapl U3ydeHHs] TEHETUKU YEJIOBEKA: M'eHEaJOTHYECKU, OJIM3HEIOBBIN, IUTOTCHETHIYECKUH,
MOMYJISIIUOHHO-CTaTUCTUYECKUM, MoJieKylsipHO-reHeTuueckuil. CoBpeMEHHOE OIpeJieieHne
FEHOTHUIIA: TOJHOTC€HOMHOE CEKBEHHPOBAHWE, T'C€HOTHIUPOBAaHHE, B T.4. ¢ mnomombto [IL[P-
aHayinza. HacnencrBeHnHble 3a00seBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YEJIOBEKA.
Bone3nn ¢ HacimeaCTBEHHOW MPEeapacroioKEeHHOCThIO. 3HAYCHHE MEIUIIMHCKOW TEHETHKU B
MPEeIOTBPAIlEHUN M JIEYEHUM TIe€HETHYECKUX 3a00JIeBaHU uejoBeKa. MeIuKOreHeTH4ecKoe
KOHCynbTUpoBaHue. CTBOJIOBbIE KIETKU. [IoHATHE «TeHeTHYecKoro rpy3a». DTUYECKUE aCIeKThI
HCCIIEIOBAaHUM B 00J1aCTH peJaKTUPOBAHUS [€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue QaxTopbl MOBBIIIEHHOW YYBCTBUTEIBHOCTU 4YEJIOBEKa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HECHUIO OKpyKamllew cpeapl. ['eHeTMdeckas mpenpacroyiokEHHOCTh
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YEJIOBEKA K MaTOJIOTHSIM.

Jlemoncmpayuu:

Tabnuuel u cxemsl: «Kapuotun uenoBeka», «MeTo/lbl N3yuyeHUSI TEHETUKU YEJIOBEKa»,
«['enernueckue 3a00€BaHUs YETIOBEKAY.

Ilpakmuueckue padomul

[IpakTuueckas pabora «CocTaBieHUE U aHATIN3 POAOCIOBHOMY.

Tema 15. Cesiekuusi OpraHu3MoB.

JlomecTukamusi M CEeNCeKIUs. 3apOKJICHUE CENeKIMU W JoMecTukanuu. Yuenue H.U.
BasuiioBa o LleHTpax mpoucxoxAeHUs 1 MHOI000pa3ust KyJabTypHBIX pacTeHui. Posb cenexiumn
B CO3JIaHUU COPTOB PACTEHUH U MOPO )KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH FTOMOJIOTHYECKUX
psnoB B HaciencTBeHHOW m3meHunBoct H.M. BaBuiioBa, ero 3HaueHue i CENEKIHMOHHOMN
paboTEHL.

MeTo bl cenekIMoOHHOM paboThl. VickyccTBEeHHBIN OTOOP: MAaCCOBBIN U MHAUBUAYAJIbHBIH.
Otanbl KOMOMHAIIMOHHOW ceneKnuu. Vcnpitanue mpou3BoauTeNne mo moroMctBy. OtOop Mo
TEHOTUITY C MIOMOIIBIO OLEHKU (PEHOTHIA TOTOMCTBA U OTOOP 0 T€HOTHILY C IOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboTel. PaamanuoHHbIl U
XUMHMUYECKUH MyTareHe3 Kak MCTOYHUK MyTaluil y KyJIbTYpHBIX (OpM OpraHM3MOB.
Hcnonb30BaHrE TEeHOMHOTO PEIaKTUPOBaHUS U MeTo10B pekoMOuHaHTHbIX JIHK mist momyuenus
HCXOJIHOTO MaTeprala Il CEJIEKIIHH.

[lonyuenune mnonumionnoB. BuyTpuBunoBas rubpuauzanus. binskopoacTBeHHOe
CKpellluBaHue, Wik UHOpuauHr. HepoacTBeHHOE cKpelnBaHue, Wik ayrOpuauHr. I'erepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OrtnanéHHas TUOpHUIM3ALIMSL.
[Ipeononienne Oecruonns MEXBUIOBBIX THOPUIOB. JIOCTHKEHHUS CEJIEKIMH PpacTeHU W
KUBOTHBIX.

CoxpaHeHHe M U3YyYEHHE I'€HETHUECKUX PECypCOB KYJIbTYpPHBIX PACTEHUN M UX AUKUX
poanye 11 co3/1aHusl HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Jlemoncmpayuu:

[Toptpersr: H.U. Basunos, M.B. Muuypun, I'./l. Kapneuenko, ILII. Jlykssinenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabnuue! u cxembl: «LleHTPBI MPOUCXOKACHUSI U MHOTOOOpa3us KyJbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTHYECKHX PAJOB B HACJIEICTBEHHOM H3MEHUYMBOCTU», «MeETOAbl CENEKLIUN»,
«Otnanénnas rudbpuauzanusy, «MyrareHes».

Jlabopamopnvie u npakmuyeckue pabomul

Jlaboparopnast padorta «/3ydyeHue coOpToB KyIbTYPHBIX PACTEHMH M HOPOJ JOMAIIHUX
AKUBOTHBIX).

Jlaboparopnas padota «M3yueHrne METOI0B CEICKIIUUA PACTEHUI.

[IpakTuueckas padbora «IIpuBrBKa pacTeHUII».

Oxcxypeuss «OCHOBHBIE METOJbl U JOCTHIKEHUS CENEKIUU PACTEHUN U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00PAaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOI0TUsl M CHHTETHYECKasi OHOJIOT M.

OOBEeKTbI, HUCIOJIb3yeMble B OHOTEXHOJOIMH, - KJIETOUHbIE M TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapakTepucTuka. TpaaunuvoHHas OHOTEXHOJOrHs: XJieOoleueHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenne. Mukpoouonornyeckuii cuure3. OOBbEKThI
MHUKpPOOHOJIOrHUeCcKUX TexHoJorui. [lpouszBoacTBo O6enka, aMUHOKHUCIOT U BUTAMUHOB.

Cozlanue TEXHOJOTMH W HMHCTPYMEHTOB  LI€JICHANPABIEHHOTO HW3MEHEHUs W
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbIO NIOJIYY€HHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJEP/KALIUX
HE BCTpeyarouiecs B Npupoie OMOCUHTETUYECKHUE ITYTH.

Kiterounas mnxkeHepuss. MeToJpl KyJabTypbl KJIE€TOK M TKaHEW PAaCTEHWU U KMBOTHBIX.
Kpuobanku. Comatuueckas rubpuiuzanuss U comaThuyeckuil smOpuoreHes3. lcmonb3oBaHue
ralyiOuJIOB B CEJIEKIMU pacTeHnd. VICKycCTBEHHOE OILIOJOTBOpPEHHE. PeKoHCTpyKuus
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SMILIEKJIETOK ¥ KJIOHUPOBAaHUE )KMBOTHBIX. MeTo 1 TpaHCIIaHTALNU SIIEP KIETOK.

XpOMOCOMHAsI M T€HHasl NH)KEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYUPOBAaHHE
pexomOunanTHeIX JIHK. JlocTikeHus M mepcrneKkTUBBl XPOMOCOMHOM M T'€HHON HHXKEHEpUH.
DKOJIOTUYECKHE U 3TUYECKHE MTPOOIEMbl T€HHON MHKEHEPUH.

Menuuunckue  O6uorexHosoruu. Iloctrenomnass uudposas megununa.  ITLP-
nuarHocTuka. MeTaOoJIOMHBIM aHaiau3, TEHOLEHTPUYECKUM aHalu3 MpoTeoMa 4YeloBeKa IS
OILICHKHU COCTOSIHMSI €T0 37J0pOBbs. Vcronb3oBaHe CTBOJIOBBIX KiIeTOK. TapreTHas Tepamnus paka.
30-6uonmxkenepus s pa3paboTku (YyHIAMEHTAIBHBIX OCHOB MEJAMIIMHCKUX TEXHOJIOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEW COuYeTaHHWEM TEeXHOJOrHH TpEXMEpPHOro OHONPHUHTHUHIA H
ckaddonuHra s peueHus 3a1a4 NepcoHATM3UPOBAHHON MEAUIIMHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LENbl0 OOecrneyeHus: KOMOWHHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MeXaHHW3MOB (QyHKunoHupoBanus PHK-
COJIep’KallluX BUPYCOB, BBI3bIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUS YeJIOBEKA U )KMBOTHBIX.

Jlemoncmpayuu:

Tabmuuet u  cxembl: «Mcronb3oBaHHME MHMKPOOPraHU3MOB B IPOMBIILIEHHOM
pou3BoJicTBe», «KierouHast uwxkeHepus», «['eHHas nHKEHEepUsD».

Jlabopamopnvie u npakmuyeckue pabomul

Jlaboparopnas padota «M3yueHrne 0ObEKTOB OMOTEXHOJIOTHI.

[IpaxTuueckas padora «l[lonyueHre MOTOYHOKHUCIBIX MPOIYKTOBY.

Oxckypeus «BUOTEXHOJIOTHS - BayKHEHIIas IPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMUYECKOE IPOU3BOJICTBO)».

COJEPKAHUE OBYYEHUA B 11 KJIACCE.

Tema 1. 3apo:xaeHue 1 pa3BUTHE IBOJIIONNOHHBIX NPeICTABJIeHUH B 0HOJIOTHH.

OpomoumonHas Teopus Y. lapsuna. [Ipeanocbuiky BO3HUKHOBEHUSI JapBUHU3MA. JKU3Hb
Y Hay4dHas JearenpHocTh Y. JlapBuHa.

JBuokymue cuibl 3BodonuM BugoB 1o Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTD
pPa3MHOXEHHSI OPraHHW3MOB, HACJEICTBEHHAs HW3MEHUYMBOCTb, Oopb0a 3a CyIEeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopminenue cunrernueckoi Teopuu sBotonuun (CTD). HelitpansHas T€OpHs SBOIOINH.
CoBpemeHHas 3BOJIOLMOHHAs OMOsIOTHsl. 3HaUE€HHE SBOJIOLMOHHON Teopuu B (GOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

Jlemoncmpayuu:

[Toptpetsr: Apuctotens, K. Jlunneit, XK. Jlamapk, 3. Cent-Unep, XK. Kioswe, U. [lapsuH,
C.C. Yersepukos, U. 1. llImansraysen, 1. Xonzaeitn, JI.K. bemnses.

Tabnuuer u cxembl: «Cuctema xuBoil npupojiel (o K. Jlunuerw)y, «JlecTHuna sxuBbIX
cymects (1o Jlamapky)», «Mexanusm (GopMupoBaHus MPUCTIOCOOICHUN Y pACTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsusi U. apsunay, «Haxoaku Y. JapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHuE, «Ilopoel roydeit», «MHOroobpasue KylnbTYpHBIX GOpM
Kanyctbl», «llopoapl nomamHuX KUBOTHBIX», «Cxema oOpa3oBaHMsi HOBBIX BHAOB (mo Y.
HapBuny)», «CxemMa COOTHOLIEHHUS JBIKYLUIUX CHUJI 3BOJIOLHUN», «OCHOBHBIE IOJO0KEHUS
CUHTETHYECKON TEOPHUH IBOJIIOLIII.

Tema 2. Mukpo3BoIonus 1 eé pe3yJibTaThl.

[Monynsinust Kak sneMeHTapHas equHHLa 3BoJoUuU. COBpEeMEHHbIE METOJbl OLIEHKH
TF€HETUYECKOT0 Pa3HOOOpa3us U CTPYKTYphI nonyasuuil. MizMeHnenne reHooH 1a HOMyIsSLUN KaK
AJIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJIEHHE. 3aKOH TeHeruyeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (AKTOPbl (ABMXKYILIME CHJIBI) 3BOJIIOLUMUA. MyTallMOHHBIM MpoIiecc.
KomMOunaTtuBHas u3mMeHunBoCTh. lpeii( reHoB - ciaydaiiHble HEHallpaBICHHbIE H3MEHEHUSI YaCTOT
atenein B monmyisanuax.  Oddext ocHoBarens. Mwurpanuu.  M3onsmus  TOMYISIAN:
reorpaduueckas (IpoCTpaHCTBEHHAas1), Ouosiornyeckast (penpoayKTUBHAs).

EcrectBennsiii oT00p - Hampapistonmii ¢akrtop sBostouud. DOopMbl €CTECTBEHHOTO
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otOopa: JBWXKYIINM, CTaOMIM3UPYIOUINH, paspbiBatomiuil (au3pyntuBHblii). [lonoBoit otOop.
Bo3HUKHOBEHME 1 BOJIIOLIMSI COIIMAIBHOTO MMOBEACHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCTh OpPraHu3MOB KakK pe3ysbTaT MHKpPOABOJIIOLMU. Bo3HHKHOBEHHE
pHUcnoco6aeHni y opranuzMoB. ApoMopdo3sl 1 uanoanantanuu. [Ipumepsl npucnocoOnenuit y
OpraHu3MoB: MopdoJjorudyeckue, (usnoiIorudyeckue, OHOXUMHUYECKHE, IIOBEJIECHUYECKHE.
OTHOCHUTENBHOCTH IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MUKPOIBOJIOLUU.
Mzonsiimst - kimroueBoit  (aktop BuaooOpazoBanus. Ilytm u cmocoObl BHI000pa30BaHUS:
ajutonarpudyeckoe  (reorpaduyeckoe), CHUMIATPUUECKOE (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monuronAn3anys, THOpUIU3aIys). JIUTEIbHOCTD SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl popMHupoBaHUs OMOJIOTUYECKOTO pazHOOOpas3usl.

Ponp »BosOLIMOHHOW OuOJIOTMHM B pPa3pabOTKE HAy4YHBIX METOJIOB COXPAHEHUS
O6uopa3zHooOpa3us. MUKPO3BOIIONUS M KOABOJIIOLHMSA MapasUTOB M HMX X031€B. MexaHHU3Mbl
(dhopMupOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

Jlemoncmpayuu:

[Toptpetst: C.C. YerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHYUBOCTHY, «[lomynsuoHHast CTpyKTypa BUia»,
«Cxema mposiBIeHUs 3akoHa Xapau-BaiinOepra», «/IBwKyiue CHIIBI  IBOJIIOIIUNY,
«OKoJIOTHYEeCKass M30JISIIMS MOMYNSIIMM ceBaHCKOM Qopenn», «l'eorpaduyeckas H30JIALUS
JMCTBEHHUIBI CHOMPCKON M JIMCTBEHHUIIBI 1aypcKoit», «llomynsiuoHHbIe BOJHBI YHCICHHOCTH
XHIMHUKOB M JKepTB», «(Cxema IeHCTBHS €CTeCTBEHHOro oToOopay, «Popmbl OOprOBI 3a
CYLIECTBOBaHUEY, «UHaycTpUanbHbIi MEJTaHU3M, «OKuBble HCKOIIaeMbIe»,
«[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHbIX», «lIpenympexnaromas okpacka >XHBOTHBIXY,
«Duznonoruyeckue agantanuny, «IIpucmocoOIeHHOCTh OPraHu3MOB B €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «Crpykrypa Buzaa B npupoae», «CrnocoObl
BHp0OOpazoBanus», «l'eorpaduueckoe BuAOOOpa3oBaHWE TPEX  BUIOB  JIAHIBIIICH»,
«DKoJIorHyecKoe BHUJI000pa3oBaHUE BUAOB cUHHLY, «[lomummouasl pacteHuit», «KamyctHo-
pEeICUHBINA THOPUITY.

Obopyoosanue: repbapun pacTeHHUH, KOJUICKIIMM HACEKOMBIX, Yydesia MTHI] U 3BEpeu C
pUMepaMy pa3IUYHbIX MPUCIIOCOOIEHMH, Yydyerna NTUL U 3Bepeil pa3HbIX BHUJIOB, repdapuu
pacTeHuii OIM3KUX BUI0B, 00PAa30BaBIIUXCS Pa3IMYHBIMU CIIOCOOAMHU.

Jlabopamopusie pabomul

Jlaboparopnas padota «BrIsgBiIeHIE N3MEHUNBOCTH Y 0COOEH OJTHOTO BHUJIA».

Jlaboparopras pabGota «IIpucrmocoOneHuss OpPraHU3MOB U HUX OTHOCHUTEIbHAS
11eTIECO00Pa3HOCTHY.

Jlaboparopnas padota «CpaBHEeHHE BHIOB 1O MOP(HOJIOTUUECKOMY KPUTEPUIO).

Tema 3. MakpodBoaouus 4 €€ pe3yabTarhl.

Metonpl  u3ydyeHus MakposBoironuu. [lajgeoHTosiornyeckue METOAbl  U3YYEHHUS
sBosronuu. [lepexonnbie Gopmbl U GUIOTCHETUYECKUE PSAJIbl OPTaHU3MOB.

buoreorpaduueckue meronapl usydeHus sBoitonuu. CpaBHeHue @uopbl U (¢ayHbl
MaTepuKOB B OCTPOBOB. buoreorpaduueckue obmactu 3emiin. Buap-opHIEMHUKN U PEITUKTHI.

OMOpPHUOJIOrMYECKHE U CPAaBHUTEIBHO-MOP(POJIOTHUECKHE METO/bl U3YYEHUS IBOJIIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIIOLIMM OHTOI€HE3a M MOSBJIECHHUS HBOJIIOLHMOHHBIX HOBLIECTB.
['oMostornuHele U aHAJOTUYHbIE OpraHbl. PyquMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYIISIpHO-
reHeTUYeCcKue, OMOXMMHMUYECKHEe W  MaTeMaTUYeCKHE METOJbl U3YYEHHUS  SBOJIOLUU.
I'omonoruunsie rersl. CoBpeMEHHbIE METO/IbI IOCTPOEHUS (PUITOTEHETUYECKUX IEPEBHEB.

XpPOMOCOMHBIE MYyTallK U 3BOJIIOIMS TEHOMOB.

OO6mmwme 3akoHOMEpHOCTH (TIpaBuIa) FBOIOIKMHA. HeoOpaTUMOCTh BOJIIOIMHU. ATanI THBHAS
paauanusa. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIMH.

Jlemoncmpayuu:

[Toptpetsi: K.M. Bap, A.O. Kosanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuipt u cxeMbl: «OUIOTEHETUYECKUAN PSJT JIOMIATN», K APXEONITEPUKC», «3BEPO3yObIe
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smepb», «Crerouedans», «Punnoputs», «CeMeHHble ManopoTHUKW», «buoreorpaduyeckue
30HBI 3emuny», «Jlpeiid konTmHEHTOB», «PenmukThly, «HavanbHble cTaguu SMOPHOHATIBHOTO
Pa3BUTHSI IO3BOHOYHBIX KUBOTHBIX», «[" OMOJIOTHYHbBIE U aHAJIOTUYHBIE OPTraHbly, «PyTuMEHTh»,
«ATaBU3MBDY, «XpPOMOCOMHbIE HA0OpHl 4eJOBeKa M IIMMIAaH3e», «[JlaBHbIE HaIpaBJICHUS
ABOJIOINNY, «OO0ITHE 3aKOHOMEPHOCTH IBOJTFOIIAN.

ObopyoosaHnue: KOIIEKIHH, TepOApUH, MYJISKH HCKOTAEMBIX OCTATKOB OPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUHU
HACEKOMBIX.

Tema 4. IlpoucxoxneHue u pa3BuTHe KU3HU Ha 3emJie.

Hayuynble runotes3bl NpOUCXOKJIEHHUS KU3HM Ha 3emiie. AOHOreHe3 U MaHCIEepMUsl.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU >KU3HU (KpeauuoHu3M). ['mnoresa MOCTOSHHOTO
camo3aposk/ieHus Ku3HU U e€ onposepxeHue onbitamu ©. Penu, JI. Cnannanuany, JI. Tlacrepa.
[IpoucxoxaeHue *KU3HU U aCTPOOUOJIOTHS.

OcHoBHBbI€ 3Talbl HEOpranuyecko aBostonuu. [InanerapHas (reojoruueckas) SBOJIOIHSL.
XuMmuyeckasi 3BONIONMSA. AOUOTEHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
Omnsit C. Muinepa u I'. FOpu. O6pazoBanue nonuMepos u3 MoHoMmepoB. KoanepBaTHas runoresa
AWM. Omnapuna, rumnore3a nepBuyHoro OynboHa [I. XonpaelHa, reHeruueckass rumotesa [
Meénnepa. Pubosumsi (T. Yek) u runoresza «mupa PHK» V. ['unbepra. @opmuposanue MeMOpaH
Y BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emumn u Metonsl €€ wusydeHus. lckomaemple OpraHMYECKHE OCTAaTKHU.
l'eoxpononoruss u e€ Meroapl. OtHocutenbHass U abCOJIIOTHAsg  T'€OXPOHOJIOTHS.
['eoxpoHonoruyeckas mKkana: 30Hbl, 3pbl, IEPHUObI, FTOXHU.

HavanpHble 3Tanbl oprannyeckoil sBostonuu. [losBienne u 3BoOLNS MEPBHIX KIIETOK.
Oomrouuss MerabonusMa. Bo3HukHOBeHHe mepBbIX 3kocucteM. CoBpeMEHHbIE MUKPOOHBIE
OMOIMIEHKM KakK aHajor nepBblx Ha 3emse cooOmiectB. Ctpomartonuthbl. [IpoxapuoTsl u
3YKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE IPOUCXOXKIEHUE BHUPYCOB.
[IpoucxoxxaeHrue MHOTOKJIETOYHBIX  OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl SBOJIONMH BBICHIUX pacTeHHil. OCHOBHBIE apoMop(]o3bl pacTEHUH.
Brixon pactrenuii Ha cymry. [losiBieHne ciopoBbIX pacTeHU U 3aBO€BaHKE UMH cylIu. CeMeHHbIe
pactrenus. [IporncxoxaeHne IBETKOBBIX PACTCHUM.

OcHOBHBIE ATanbl 3BOJIIOLMHU XKUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB - MOSBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
*KuBOTHBIE. JKU3Hb B BOJE. DBOIIONHUS MO3BOHOUHBIX. [IpoucxoxaeHue ampuouii U penTuiui.
[Ipoucxoxaenne miekonuraromux W nruil. [IpuHnun xmrodeBoro apomopdosa. OcBoeHme
0€CII03BOHOYHBIMU U1 [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emiie 10 3paM | IMepUoam: apXxei, MpOTEePO30id, TaICO301, ME3030H,
KaiiHo301. O0111ast XapaKTepUCTHKA KIIMMaTa U Te0JIornuecKux mpoueccos. [losBiaeHue u pacuser
XapaKTEepPHBIX OpPraHU3MOB. YTIiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BBIH COCTaB
aTMoc(hephl.

MaccoBble BBIMUpPAHHUS - HKOJIOTUYECKHE KpU3UCHl mpouwioro. [IpuunHel U cieacTBus
MaccoBbIX BbIMHpaHui. COBpPEMEHHBIN 3KOJIOTHUYECKHI KpHU3uC, ero ocobeHHoctH. [Ipobiema
coxpaHeHus OnopazHooOpasus Ha 3emIie.

CoBpemeHHas cucTeMa opraHuueckoro mupa. [IpuHIUNbI KIaccupUKauyu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

Jlemoncmpayuu:

[Moptpersr: ®@. Pean, JI. Cnannannanu, JI. [Tacrep, U.1. Meunukos, A.U. Onapun, /.
Xonaeitn, I'. Ménnep, C. Muinnep, I'. IOpu.

Tabmumpst u cxembl: «Cxema onbita @. Penny», «Cxema omsbita JI. [lactepa mo uzyueHnuro
camo3apoxkieHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «3Ttanbsl HeopraHM4ecKou
sBosOINKNY, «I'eoxpoHosiornyeckas mikaita», «HavanbHble ATanbl OpraHUYECKON 3BOJIIOLUNY,
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«Cxema 00pa30oBaHus DYKapuOT MyTEM CUMONOTeHe3a», «Cucrema KuBou mpupoasn», «CTpoeHue
BHpyca», «ApomMopdo3sl pacTeHui», «PuHMOGUTH, «OTHOKIETOYHBIE BOJIOPOCINY,
«MHOTOKIETOYHBbIE BOJOpOCIN», «Mxu», «llanopoTHukm», «['0JIOCEMEHHBIE paCTEHUIY,
«Oprasbl I1IBETKOBBIX pacTeHui», «Cxema pa3BUTHSI KUBOTHOIO MHUpPa», «ApoMopQo3bl
KUBOTHBIX», «IIpocreitmmey», «Kumeunononoctusiey, «llnockue uvepBu», «UneHucroHoruey,
«Pv10BIY», «3eMHOBOMHBIEY, «lIpecmbikatomuecs», «lItumpl», «Mekonutatonuey, «Pa3putue
KU3HU B apXEUCKOHN 3pey», «Pa3BuUTHE KU3HU B NPOTEPO3OUCKOMN 3pey, «Pa3BuTue KHU3HU B
1aJIe030MCKOM 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KU3HHU B KAHO30MCKOU
ape», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay.

Obopyoosanue: TepOapuu paCTCHUN PA3IUYHBIX OTIEIOB, KOJUICKIIMM HACEKOMBIX,
BJIQ)KHBIE IpPEnapaTbl *XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIUU HITIOKOXKHUX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4ydeja NTHI] U 3Bepeil, KOJUIEKIUH OKAMEHEJOCTEH, MOJIE3HbIX
HCKOIIAE€MBbIX, MYJISKA OPraHM4EeCKUX OCTaTKOB OPraHU3MOB.

Jlabopamopuvie u npakmuueckue pabomsi

Bupryanpnas nabopatopnas pabota «MomenupoBanue onbiToB Mmmnepa-lOpu mo
M3Y4YEHUIO A0MOTEHHOT0 CUHTE3a OPraHU4YEeCKUX COeIMHEHUH B IEpBUYHON aTMochepe».

Jlaboparopras pabora «M3ydeHue © oOmNHMCaHWE MCKOMAEMBIX OCTATKOB JIPEBHHUX
OpraHU3MOB.

[IpakTnueckas padora «M3yueHne 0ocoOEHHOCTEN CTPOEHUS PACTEHUH pa3HbIX OT/AEIOBY.

[IpakTrueckas padota «M3ydeHne 0COOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa - aHTPOIOreHe3.

Pa3nensl 1 3aaun aHTPONOJIOTUU. MeToAbl aHTPOTIOIOT U H.

CraHOBJI€eHHE NPEACTABICHUN O MPOUCXOXKIACHUU YelIOBEKa. PelUruo3Hble BO33PEHMUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxoncTBo 4enoBeka C  JKMBOTHBIMU. (CuHcTeMaTHueckoe TOJIOKEHUE 4eJloBeKa.
CBuzerenbcTBa CXOJCTBA YEJIOBEKa C HKUBOTHBIMHU: CPaBHHUTEIbHO-MOp(dosoruyeckue,
aMOpHoSIoTUYECKHe, (HU3NO0JIOTO-OMOXUMUYECKHEe, ToBeAeHUYeCKrue. OTIWuyus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (QakTopbl) aHTpoIOreHe3a: OHOJIOTMYECKHE,  COLUAJIbHBIE.
CooTHolIeHHEe OMOJOrMYECKUX U COLUAIbHBIX (DAKTOPOB B AHTPOIIOT€HESE.

OcHoBHbIE cTaMK aHTpoToreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIBI)
Y paHHUE TIOHTUBI - OOIIME MPEAKH YeI0BEKOOOPa3HbIX 00€3bsH U JItoJIel. ABCTPATIONUTEKH -
JIBYHOTHE MpEIKu JiroAci. YenoBeK yMmenblid, IEpBble MU3rOTOBJIEHUS OpyAHN Tpyaa. YeioBek
MPSIMOXOJIALIMN U TEPBBIM BBIXOJ Jitosel 3a mpenensl Agpuku. YenoBek reinenboeprekuil -
o01muii MpeoK HeaHAePTATHLCKOTO YeJI0OBEKa M YeJIOBEKa pa3yMHOTO. UeoBeK HeaH1epTaIbCKUI
KAaK BHJI JIIOJEH XOJOJHOIrO Kiumara. YenoBeK pasyMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHUM
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenerruka u najaeoreHOMuka.

DBOJIIOLUS COBPEMEHHOro 4enoBeka. EcTecTBeHHbIN 0TOOp B MOMYNSILIMIX YelOBEKa.
MyranuoHHsli pouecc U noauMopdusm. IlonynasunoHHbIe BOJIHBL, Apeid reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENSD B NOMYJSALUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacel. [lonsitue o pace. bonbiine pacel: eBporneouaHas (eBpasuiickas),
aBCTpao-HerpouIHas (IKBATOpPHAIbHAS), MOHTOJIONIHAS (a3MaTCKO- aMepuKaHckas). Bpems u
IyTU paccelieHuss 4YeloBeka 1o IuiaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3Ma. [IpucrnocoOneHHOCTh YenoBeKa K pa3HbIM YCIIOBUSM OKpYKaroIen
cpensl. BausHue reorpadguyeckoil cpeapl u apeilida reHoB Ha MOpGOJIOTHI0O U (PU3HOJIOTHIO
YeJoBeKa.

MexauciurinHapHble  METOJAbl B (U3MUecKo (OMOJIOTMYECKON) aHTPOTOJIOTHH.
OBOJIIOLMOHHAS ~ AHTPOIOJIOTMST M TMaJlCOAHTPOIOJIOTHSl  YEJOBEUECKUX  HOIMYJISALHUM.
buocouuaneHple  uccleqOBaHMS ~— NPUPOABI  yesoBeka.  MccienoBaHue — KOIBOJIIOLMU
OMOJIOTUYECKOTO U COLIMAJIBLHOTO B YEJIOBEKE.

Jlemoncmpayuu:
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[Toptpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M.M. I'epacumos.

Tabmumer u  cxembl: «MeToasl  aHTpomojoruu», «['0JIOBHOW MO3T UeIoBEKay,
«YenoBekooOpa3Hble 00e3bsAHbI», «CKeNeT 4eloBeKa M CKelleT IMHMMaH3e», «PyTumMeHTsl u
aTaBU3Mbl», «JIBMXKyIlME€ CHJIBI aQHTPONOreHe3a», «IJBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanmonurexy», «HenoBek ymenbliy, «HenoBek npaMOXoasauuin», «JleHuCOBCKUN YeIIOBEK»
«Heanpepranbus», «KpomanboHbl», «llpeaku uvenmoBeka», «ITambl 3BOJIOLUU YEIOBEKay,
«PacsI yenosekay.

Obopydosanue: My KN OKaMEHEIO0CTel, IPEIMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
YesoBeka, penpoaykun (hororpadun) KapTuH ¢ MUDOTIOTHIECKUMH U OUOICHCKUME CIOKETaMHU
MIPOUCXOXKICHUS YesoBeKa, (oTorpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJET
4eJl0BEeKa, MOJIENIb yepera 4elloBeKa U uepena IIMMIIaH3e, MOJEIb KUCTU YeJIOBEKa U KUCTH
LIMMIIaH3€, MOJIEJIM TOpca MPEIKOB YEIOBEKa.

Jlabopamopnvie u npakmuyueckue pabomul

Jlaboparopras pabota «M3yueHue OCOOCHHOCTEH CTpPOCHHSI CKeEJIeTa YeIoBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

[IpaxTnueckas pabota «/3ydeHue 3KOJOrH4ecKUX afanTaluii YeJIoBeKay.

Tema 6. Jkos10rus - HAYKa 0 B3aMMOOTHOIIEHUSIX OPTAHM3MOB U HAJJOPTraHU3MEHHbIX
CHCTEM C OKpY KaKoLei cpenoii.

3apoxxaeHue W paszButue dSKojoruu B Tpyaax A. I'ymGonbara, K.®. Pynse, H.A.
CesepuioBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pazpenst m 3amaum skosoruu. CBs3b
9KOJIOTHH C JPYTUMU HayKaMH.

Metonpl 3xosioruu. [loneBbie HaOMOAEHMS. DKCIIEPUMEHTHI B 3KOJOTUU: MPUPOJIHBIE U
naboparopuble. MosienupoBaHie B SKOJIOTMH. MOHUTOPUHI OKpYXKAroIIel cpeibl: JTOKaIbHBIM,
pPErHOHAIBHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOTUYECKUX 3HAHUU JJIs YelloBeKa. DKOJOrMYeCKOe MUPOBO33PEHUE KaK
OCHOBAa CBs3€H desoBedecTBa C mpupoaoi. POpMHpPOBAHME 3KOJIOTMYECKOM KYJIBTYPBl H
HKOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

Jlemoncmpayuu:

[Toptpersr: A. I'ym60abar, K.®. Pynse, H.A. CeBepuos, 3. I'ekkenb, A. Tencnu, B.H.
Cykaués.

Tabnuuel u cxemsl: «Paznenst sxkonorun», «MeTopl 3koI0run», «Cxema MOHUTOPHUHTA
OKpYKaroILIE Cpesibl».

Jlabopamopusie pabomul

Jlaboparopnas padota «M3yueHrne METOI0B IKOJIOTHIECKUX UCCICTOBAHUI.

Tema 7. OpranusmMsbl U cpeJa 0OMTaAHHA.

Okojnoruueckue (GakTopsl U 3aKOHOMepHocTH uX JeictBus. Kitaccudukanus
9KOJIOTHUECKUX  (QakTOopoB:  aOuoTHueckue, OMOTHYECKHe, aHTponoreHHsle. OOuume
3aKOHOMEPHOCTH JIeHCTBUA IKoIornueckux gaxtopos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBbI.

Abuotuueckue akropbl. CBeT Kak sKosoruyeckuit paxrop. JleficTBue pasHbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUH U KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHalIbHas poJjib cBeTa. POTONEPUOAU3M.

Temneparypa kak skoJsiornueckuil ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHHU3MBbI.
[To¥ikunorepMHbIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skosnoruueckuid ¢akrop. Ilpucrnocobiienus pacteHui K MojIep:KaHUIO
BojmHOTO Oananca. Kiaccudukanmst pacTeHWili MO OTHOMIEHWIO K Boje. IIpucmocobieHus
KUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenpl oOuTaHUSI OPraHMW3MOB: BOJHAs, HAa3€MHO-BO3MYILHAas, MMOYBEHHAs, INIyOWHHAas
MOANOYBEHHAs, BHyTpHOpraHusMeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOUTaHHs
opranu3MoB. [IpucnocobieHunst OpraHu3MoB K )KU3HU B Pa3HbIX Cpeiax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOAUYHBIE PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHI KU3HU.
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XKuznennsie popmbl opranuzMoB. [lonsTre o xu3HeHHOU Qopme. XKuzHeHHbIe HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpPaBbI.
XKuznennole GOpMBI KUBOTHBIX: THUIPOOMOHTHI, TI'€OOHMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEeHUs ¥ 00pa3a KU3HU.

buotnueckue ¢akroppl. Buasl OMOTHYECKHMX  B3aWMOJECMCTBHM:  KOHKYpEHIIMS,
XHUIHUYECTBO, cUMOKO3 U ero ¢opmel. Ilapazutusm, koomnepanus, MyTyajlu3M, KOMMEHCATN3M
(KBapTHpaHTCTBO, HaxyieOHMYecTBO). Herpoduueckue  B3auMoAeWcTBHUS  (TOIMUYECKHE,
dbopuueckue, ¢adbpuueckue). 3HaUCHHE OMOTHYECKHX B3aMMOJCUCTBUUN IJIsi CYIICCTBOBAHHS
OpraHu3MoB B cpezie oouTanus. [IpyHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

Jlemoncmpayuu:

Tabmuipl U cxeMbl: «IKoJoTHudecKkne PaxTopbl», «CBETOBOM CIEKTP», «IKOJIOTHICCKUE
IPYIIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeII0KPOBHBIE )KUBOTHBIE), «XO0JI0THOKPOBHBIE
KUBOTHbIEY, «DU3NOJIOTHUECKUE aJanTaliu XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue purMbly, «KusneHHsie Gopmbl pacTeHuin», « KuzHeHHble GOPMBI JKUBOTHBIXY,
«JKOoCcHCTEMA MIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOMHOTro jeca», «llemu nuranus»,
«XuugHuuectBoy, «llapazutusm», «Konkypenuus», «Cumonos», «KoMMeHncanuzmy.

Obopyoosanue: TepOApUM PACTCHUNM W KUBOTHBIX, NPHUCTIOCOOJICHHBIX K BIIUSHUIO
Pa3IMYHBIX  JKOJIOTUYECKUX  (aKTOpoB, Trepdapuu  CBETOJIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIIMBBIE KOMHATHbIE
pacTeHust, repoapuu 1 KOJUIEKIIMH TEeTI0JIF00OMBBIX, 3MIMOCTOMKUX, MOPO30yCTONYHUBBIX pPACTEHUH,
yyyejla MNTULl U 3Bepei, repOapuu pacTeHUil, OTHOCSIIUXCA K TUrpoduraM, Kcepodpuram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJIJIEKIIUHU )KUBOTHBIX, OOUTAIOLIUX B Pa3HBIX
cpenax, Trepbapum M KOJUIEKIMHM PpacTeHUHM U KUBOTHBIX, OOJAJAIOIIUX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHM KU3HU, repOapuud M KOJUIEKIHU
pacTeHU U )KUBOTHBIX Pa3IMUHBIX KU3HEHHBIX (OPM, KOJUIEKIUU KUBOTHBIX, yIAaCTBYIOIIUX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

Jlabopamopnvie u npakmuyueckue pabomul

Jlaboparopnas padota «BrIsBiIeHNE TPUCTIOCOOICHUI OPTaHU3MOB K BIIMSIHHIO CBETAY.

JlaboparopHas pabGota «BbIssBIeHHE NPHUCTIOCOONCHHI OPraHU3MOB K BIIHUSHUIO
TEMIIEpPaTypbI».

Jlaboparopras paboTa «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MECT
oOUTaHU».

Tema 8. DxoJi0orust BUI0B M NOMYJISAIUIA.

DKOJIOTHYECKHE XapaKTepUCTUKH nomyasuuu. [lonmymsnus kak Ouonorudeckas cucTema.
Pone HeomHOpoAHOCTH Cpenbl, (HU3UYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTHU BHJIOB B
(bopMHUpPOBaHUH TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMysiiuil. OCHOBHBIE TOKA3aTeNu MOMYISUU:
YHCJIEHHOCTb, IJIOTHOCTb, BO3pAacTHAs U IOJIOBAsl CTPYKTYpa, pPOXKIAAeMOCTb, IMPHUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

Dkojoryyeckasi CTpykTypa nomymsiuuu. OIeHKa YMCIEHHOCTH MOMyNsuuu. J(nHamuka
NONYJISIUK U €€ perymsiuus. bruotndeckuil noreHnuan nonyasiuuu. MoaenupoBaHue ITMHAMUKU
nonymsinuu. Kpuble pocra uncineHHoctu nonyisuuu. Kpusble BbbDKuBaHus. Perymsnus
YUCJIEHHOCTH MOMYJSIIMMA: poib (AKTOPOB, 3aBUCALUIMX M HE 3aBUCHIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buos (r- u K-crparerun).

[lonsitTue 006 »sKkonoruueckodl Hume BuAa. MecrooOutanue. MHoromepHas MOJENb
skonornueckor Humum .M. Xarunncona. Pa3mepsl skonormyeckoir Humu. lloteHuuansHas u
peayin30BaHHAs HULIU.

Bun xak cucrema nomymanuii. Apeaynbl BUAOB. Buabsl M MX JKU3HEHHBIE CTPATETHH.
DKOJIOTHYECKHE SKBUBAJICHTBI.

3aKOHOMEPHOCTU TMOBEACHUS M MHIpalii JKUBOTHBIX. buosiornyeckue WHBA3UU
qyXEPOJHBIX BUIOB.

Jlemoncmpayuu:

[Toptper: .M. XaTunHCOH.
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Tabnuupel U cxembl: «IKOJIOTUYECKUE XapaKTePUCTUKU nonyasuuny, «[IpocrpancTBeHHas
CTpyKTypa mnomymsiuun», «Bo3pacTHeie nupamuapl nonyasiuun», «CKOpOCTbh 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMH OpraHusmMammuy, «Mogenb 3konorudeckod wumu [I.U.
XaTuYnHCOHaY.

Obopyoosanue: TepOapum paCTCHUM, KOJICKIIUN KUBOTHBIX.

Jlabopamopusie pabomul

Jlaboparopnas padota «I[IpucrnocobieHust ceMsiH paCTeHUM K PACCEIICHUION.

Tema 9. Dxojiorust co061eCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsS3u MEXJy OpraHu3MaMH B
OuoLeHo3e.

Okocucrema Kak otTkpbiTas cucrema (A.Jl. Tencnau). @yHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, PEIyLEeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduornueckrue OJ0KH SKOCUCTEM. [I0YBBI M WJIBI B AKOCHCTEMAX.
KpyroBopoT BeliecTB ¥ NOTOK IHEPTHU B SKOCUCTEME.

OcHoBHBbIE MOKa3aTeNu 3kocrucTeMbl. buomacca v mpogyKius. JK0I0rH4ecKre TUPaMU/Ib
qrces, 0MOMacchl U SHEPTHU.

HanpaBiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOILECTB - CyKlleccuu. [lepBuYHbIE U BTOPUYHBIE
CYKIIECCUM W MX TMpPUYUHBL. AHTpPONOreHHbIE BO3JAEHUCTBUS Ha cykueccuu. KimmakcHoe
coobmiectBo. buopasHooOpa3zue M MOJHOTa KPYroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTHU
COOO0IIECTB.

[IpupoaHbIE S5KOCUCTEMBI.

AHTpONIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuums wmexnay
AHTPOTIOTEHHBIMHU U IPUPOIHBIMH SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoakocucteM. ['opoackas diopa u dayna.
CunanTponu3auust ropojackoir  ¢aynel. buosornueckoe u  XO34WCTBEHHOE 3HA4YECHHE
arpo3’KoCUCTEM U YpPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUpOBAHMSI OCHOBHBIX  B3aUMOJECMCTBHII  OpPraHu3MOB B
skocucTtemax. [lepeHoc sHepruu U BeIecTB MEXKAY CMEKHBIMU dKOCUCTEMaMH. Y CTONYHUBOCTh
OpPraHW3MOB, TOMYJSAIMA W OSKOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3/ICHCTBUM.

MeTo10510r1st MOHUTOPHHIAa €CTECTBEHHBIX U aHTPOIIOI€HHBIX 3KOCHCTEM.

Jlemoncmpayuu:

[Toptper: A./l. Tencnu.

Tabnuue! u cxembl: «CTpyKkTypa OMOIIEHO3a», «DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKUHOHAIbHBIE TPYIIBl OPraHU3MOB B 3KOCHCTEME,
«Kpyrosopor BemectB B 9Ikocucreme», «llemu mwmTaHus (macTOMIIHAS, AETPUTHAS)Y,
«DKoJIOTHYEeCKasi MUpaMHJIa Ynucen», «IKoJornyeckass nupaMmuaa Ouomaccb, «IK0JIOrHyecKas
nupamuia sueprumn», «Odpazosanue 6os0tay, «llepBuunas cykueccus», «BoccranoBneHue jgeca
ocJie moxapa», «9KocucreMa o3epa», «ArporeHo3», «KpyroBopoT BelecTB U IOTOK SHEPTHH B
arpoueHose», «lIpumepsl ypooskocuctem».

Obopyoosanue: Tepbapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydesia ITHI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBAPHYM KaK MOJIEITb SKOCHUCTEMBI.

Jlabopamopvwle u npakmuueckue pabomol

[IpakTuueckas pabora «M3yuenue u onucanue ypO0o3IKOCHUCTEMbI».

Jlaboparopnas padota «M3ydeHue pazHooOpas3usi MEJIKUX IMOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX).

Oxekypcuu

DKcKypceusi « DKCKypcusi B TUIMYHBIN OMoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXO/JI0JIbHBIN WJIM OWMEHHBIH JIyT, 03epo, 60JI0TO)».

DKCKypcHs «IKCKYypCHS B arpOIKOCUCTEMY (HA MOJI€ WIIA B TEITMYHOE XO3SHMCTBO )».

Tema 10. buocdepa - riodanbHas IKocHUCTEMA.

buocdepa - obmeruranerapuas o0osiouka 3eMiu, T/I€ CYIIECTBYET HJIM CYIIECTBOBAJa
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*Ku3Hb. Pa3BuTne npencrasiaenuit o 6mocdepe B Tpynax J. 3rocca. Yuenue B.U. Bepranckoro o
o6uocpepe. Obmnactu 6uocepsl u e€ coctas. JKupoe BeriecTBo 6uochepsl U ero PyHKIUU.
3aKOHOMEPHOCTH cymiecTBoBaHusl orocdepsl. OcobeHHOCTH Orochephl Kak TI00aTbHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel BemiecTB U
OMOreoXMMHUYECKHE LUKIIbI (Yriiepoa, a30Ta). PUTMHYHOCTS siBIeHUI B OHochepe.

3oHanpHOCTh Ouocdepsl. [lonstue o Onome. OCHOBHBIE OMOMBI CYIIN: TYH/Ipa, XBOWHbIE
Jieca, CMEIlIaHHbIe U IIUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI, yCThIHU, TPOIIMYECKUE Jieca,
BbICOKOTOpbs. Knumar, pacTurenbHbIN U 5KMBOTHBIA MUP OMOMOB CYIIH.

Crpykrypa ¥ (QyHKIUS SKMBBIX CHCTEM, OLIEHKa HX PECYpCHOrO IMOTEHLHada HU
ouochepHbIX QYHKIUH.

Jlemoncmpayuu:

[Toptperst: B.W. Bepuanckuit, 3. 3rocc.

Tabnuupe! u cxembl: «I'eocdepsl 3eminy», «KpyroBopot a3ora B npuposie», «Kpyrosopot
yriaepoja B npupoje», «KpyroBopor kuciopoaa B npupoze», «KpyroBopor BoJisl B pupoae»,
«OcHOBHBIE OMOMBI Cymny, «Knumatudeckue nosica 3emumny, «Tyaapay, «Tairay, « CMenranHbIit
necy, «llIupokonucTBeHHbIi jecy, «Ctenby, «CaBannay, «[lycTeiasay, « Tponuueckwnii iecy.

Obopyoosanue: TepOapUM paCTCHUI pPa3HBIX OMOMOB, KOJIUICKIIUH KUBOTHBIX.

Tema 11. YesroBek M OKpYy:KaoIas cpeaa.

DKOJIOTHYECKHE KpU3UChI W WX MNpUYMHBL. Bo3aeicTBue ueroBeka Ha Ownocdepy.
3arps3HeHre BO3IyHOU cpenbl. OxpaHa BO3ayxa. 3arpsi3sHEHUE BOIHOM cpenbl. OXpaHa BOJIHBIX
pecypcoB. Pa3pymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. VI3MeHeHue Kiaumara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE HAa pACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTEIBLHOIO U KUBOTHOTO MUpa. OCHOBHbBIE MPUHIUIIBI OXpaHbl IpUpoJibl. KpacHbple KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). botannueckue caapl U 300JI0TUUYECKHE
MapKH.

OcHOBHbIE NPUHIUIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOAbl. ParmonansHoe
IPUPOJIOIIOJIL30BAHNE UM  COXpaHEHHEe OuoJsiornyeckoro pasHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TI0OATBHBIX 3KOJIOTMYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HUCa
U €ro BEPOSATHBIE MOCIIEICTBUSL.

Pa3BuTHe METO10B MOHUTOPHUHTA PAa3BUTHSI OTACHBIX TEXHOTEHHBIX MPOIECCOB.

Jlemoncmpayuu:

Tabmuupel u  cxembl: «3arpsi3HeHue armocepbl», «3arpsisHeHue Tujapocheps»,
«3arpsizHeHue MoYBbDY, «[lapHUKOBBIHN AP herT», «Oc060 oXpaHsieMble IPUPOIHBIE TEPPUTOPUNY,
«Mojenu ynpasiisieMOro Mupay.

Obopyoosanue: dotorpadum oxpaHsSEMbIX pPAaCTEHUM W KUBOTHBIX KpacHOW KHUTH
Poccniickoit ®enepanuu, KpacHoil KHATM pernoHa.

3) IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI YUEBHOI'O
IPEJIMETA «BUOJIOI'Usl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE COO

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OO0YJaOIUMHCS
MporpaMM CpeHero o01ero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIC U TTPEAMETHBIC.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOCHHS IIPOTPaMMBbI TI0 OMOJIOTHUHU BBIACIICHBI
CIICAYIONIME COCTABJISIIOIIME: OCO3HAaHWE OOYYaIOMIMMHCS  POCCHICKON  T'pa)KIaHCKOM
UJCHTHYHOCTH - TOTOBHOCTH K CaMOpPa3BHTHIO, CaMOCTOSTEIBHOCTH W CaMOOIIPEIICICHHIO,
HaJIM4YUEC MOTHUBAIIUU K 06yq€HHIO 6I/IOJ'IOFI/II/I, HCJICHAIPaBJICHHOC PAasBUTHC BHYTPCHHUX
yOEXKIEeHUIM JTUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIULIMM pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUSI, TOTOBHOCTD ¥ CITIOCOOHOCTH 00YJAFOIIUXCS PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LEHHOCTHOCMBICIIOBBIMU YCTAaHOBKAaMH, IMPUCYIIUMHU CUCTEMC OHMOIOTNYECKOT O
o0pa3oBaHus, HATMYHE ITPABOCO3HAHUS KOJOTHICCKOU KYJIbTYPhI, CIIOCOOHOCTH CTAaBUTH LU H
CTPOMTD JKU3HCHHBIC IIJIAHBI.

JImyHOCTHEIE PE3YIbTATbl OCBOCHUS NIPOTpaMMBbI IO OHMoJIOrnu JOCTUT'AaKOTCA B €ANHCTBC
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y4eOHOM U BOCHUTATEIbHOM JESTENbHOCTH B COOTBETCTBUHU C TPAJWLIUMOHHBIMU POCCHUHCKUMU
COIIMOKYJIBTYPHBIMH, UCTOPUYCCKUMU U TyXOBHOHPABCTBEHHBIMU LIEHHOCTSMH, NPUHATHIMU B
oOuiecTBe NpaBWJIaMUd W HOPMaMU TOBEACHMUSI M CHOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHUS BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3MA U
YBa)XEHHSI K 3aKOHY M MPABONOPSAIKY, YEIOBEKY TPyAa M CTapIIeMy MOKOJEHHUIO, B3aHMHOTO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHMS K  KYJbTYpHOMY  HACIEAUI0 M TPaJUIUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanyiu, IpupoIe U OKPYKaKOIIEH Cpee.

JlnuHOoCTHBIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buosorus» oTpaxaroT
TFOTOBHOCTbh M CIOCOOHOCTh OOy4aIoLIUXCS PYKOBOACTBOBATHCA CPOPMUPOBAHHOM BHYTPEHHEN
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIMi, TIMO3UTHUBHBIX BHYTPCHHUX
yOEXKIEHUM, COOTBETCTBYIOIIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO  OOLIEeCTBa,
paciiupeHue >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON ACITEIbHOCTH, B T.4U. B 4aCTH:

1) zpaxncoanckozo éocnumanus:

- c(hopMHpPOBAaHHOCTh TPAKIAHCKOM MO3ULMUK OOyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUICKOI0 00IEeCTBa;

- OCO3HaHHE CBOMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
[IPaBOIIOPSIIKA;

- TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JESATEILHOCTH IIPU CO3JaHUH YUEOHBIX IPOEKTOB,
pelIeHnH y4eOHbIX U MM03HABATEIbHBIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

- CHOCOOHOCTH OMPENEIATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHHIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSACHSATH €€,

- yYMEHUE YYMTbIBaTb B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMHU YOEXKACHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIbHBIM
MIOJIOKEHUEM;

- TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOIO BBINOJHEHUS Y4YEOHBIX,
[O3HABATEIbHBIX M HCCIIENOBATENIbCKUX 3a/ay, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHHUIO
ONIOHEHTOB IPU 00CYK/IEHUHU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKaHUsI; TOTOBHOCTD K
T'YMAaHUTapPHOW U BOJIOHTEPCKOU IEATEIbHOCTH;

2) nampuomuueckozo éocnumanu:

- chopMUPOBAHHOCTH POCCHICKOM IPaskIaHCKOM UACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS
K CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepen PoImHOM, ropmocty 3a CBOM Kpail, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, POIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- IICHHOCTHO€ OTHOILIEHHE K MPUPOJAHOMY HACIEIUI0 M MaMITHUKAM IPUPOJIBI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

- CIOCOOHOCTH OIIEHMBAaTh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHE U Ppa3BUTHE
OMOJIOTUH, TOHUMAaHUS 3HAY€HUs OMOJIOTUU B IO3HAHUM 3aKOHOB IPUPObI, B )KM3HH YEIOBEKa U
COBPEMEHHOTO 00IIECTBA;

- uaeiHas yOeXJIEHHOCTb, TOTOBHOCTh K cHOyXkeHU0o M 3amure OrteyecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyan0Yy;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

- OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUICKOr0 HApPOa;

- c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOrO IMOBEICHUSI; CIIOCOOHOCTD
OLICHUBAaTh CHUTYallMI0 W MPUHUMAThb OCO3HAHHBIE PEHICHUs, OPUEHTHUPYSACh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IECHHOCTH;

- 0CO3HAHHE JIMYHOT'O BKJIA/a B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJUTENSM, CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSITHUS [IEHHOCTEW CEeMEMHON *U3HU B COOTBETCTBHM C TPAIUIMSIMH HapOJ0B
Poccun;

4) acmemuueckozo éocnumanus:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILIEHUH;
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- TOHMMAaHUE YMOIMOHATILHOTO BO3/ICHCTBUS YKHBOW MPUPOJIBI U €€ IICHHOCTH;

- TOTOBHOCTh K CaMOBBIPXEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIISITH
KauecTBa TBOPUYECKOU JTUIHOCTH,

5) pusuueckozo éocnumanus:

- IOHMMAaHKE U peaTn3alius 3J0pOBOTO U 0€30MMacHOro 00pasa KU3HH (310POBOE MTUTAHUE,
coOJTI0/IeHNE TUTUEHHYECKUX MPaBUI U HOPM, COAJTaHCUPOBAHHBIN PEXUM 3aHATHN M OTABIXA,
perynsipHasi (uU3HYECKas aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUIECKOMY 37I0POBbIO;

- TMOHWUMAaHWE IIEHHOCTH NPaBWJ WHIWBUIYyAIIbHOTO W KOJJIEKTUBHOTO O€30TacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOCH;

- OCO3HAHUWE TMOCJEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

6) mpyooeozo éocnumanus:

- TOTOBHOCTb K TPYZy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYL0I00uE;

- TOTOBHOCTh K AaKTHUBHOW JICATEJIBHOCTH TEXHOJOTHYECKOW W  COUUAIBHOU
HaIpPaBJIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH W CAMOCTOSTEIHHO BBITIOIHITH
TaKyI0 JACSITEIIbHOCTD;

- UHTEpEC K pa3IMIHbIM cdepam npodecCuoHaTBHON AeATeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP Oymymiei mpodeccuu U peaaTn30BbhIBaTh COOCTBEHHBIE )KIU3HEHHBIC TUTAHBL;

- TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO HAa MPOTSHKEHUN BCEH
KU3HU;

7) 3K0J102U4eCK020 60CNUMAHUA:

- DKOJIOTMYECKH 11€JIeCO00pa3HOE OTHOILIEHUE K TPUPOIE KaK UICTOYHHUKY KM3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAHUS;

- TIOBBIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYpPBHI: MPHOOpPETECHUE ONBITA TJIaHUPOBAHUS
MTOCTYIKOB Y OIICHKU WX BO3MOYKHBIX MTOCIIEICTBHUM JIJIs1 OKPYXKAIOIIEH CPEIbI;

- 0CO3HAHUE II100aJIbHOTO XapaKTepa HKOJIOTMUECKUX MPoOIeM U MyTel UX pelieHus;

- CIIOCOOHOCTH MCIOJIH30BATh MPHOOPETAEMBbIC TTPU U3YYEHUN OMOJIOTHY 3HAHUS U YMEHHS
MPU PEIICHUH TMPOoOJeM, CBA3aHHBIX C PAMOHAIBLHBIM MPHUPOIONOIB30BAHUEM (COOIIOACHIE
MpaBUJl TIOBEACHUS B TIPUPOJE, HAIMPABICHHBIX HAa COXPAHCHHE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJOB, 3KOCHCTEM, Onochepsl);

- aKTUBHOE HETPUATHE ICHCTBUN, MPUHOCAIIUX BpEJ OKPYKAIOIICH MPUPOJHON Cpele,
yMEHHE MPOTHO3UPOBATH HEOIArOMPUITHBIC YKOJOTHUECKHE TMOCIEICTBUS MPEANPUHUMACMBIX
JNEUCTBHUN U NPEJOTBPAILATH UX;

- HAJIMYUE Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYpPHI, OIbITa
NESTETPHOCTH  DKOJIOTUYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MMO3HABATEIbHOW, KOMMYHHKATHBHOM M COIMAIBLHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IeATETHHOCTH IKOJIOTHIECKON HANPABJICHHOCTH;

8) uennocmu nayunozo noznanus:

- c(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TMIPAaKTUKH, OCHOBAHHOTO Ha JHAIOTE KYJIBTYD,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHME SI3BIKOBOM M  UYWTATEIIBCKOW KYJIbTYpPBl KaK CpEICTBa
B3aMMOJICHCTBUSI MEXKTy JIFOJIbMH M TIO3HAHUS MUPA;

- MOHMMaHHUE cHelu(pUKU OUOJIOTUM KaK HAayKH, OCO3HaHUS €€ posiu B (popMHUpOBaHUU
PalMOHAIBLHOTO HAYYHOTO MBIIIJICHHSI, CO3/IaHUHU LIEJIOCTHOTO MPEACTaBIEHUs 00 OKpYKarolleM
MHUpE KaK O €IMHCTBE TMIPUPOJBI, UYEJIOBEKAa M OOImecTBa, B TO3HAHUU TMPHUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS,

- YOKIEHHOCTh B 3HAYMMOCTH OMOJIOTHUHU VISl COBPEMEHHOM IIMBUIIM3AIIUN: 00CCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHSA MEIWIIMHBI, CO3JAHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUM, CIIOCOOHBIX
pemaTh pecypcHbIe MPOOIEMbl Pa3BUTHS YETOBEYECTBA, MOMCKA MyTeH BHIXOJA M3 TJI0OOATBHBIX
9KOJIOTUYECKHUX MPOOJIEM U 00ECTICUCHHS MePeX0/ia K YCTOMYMBOMY Pa3BUTHIO, PAITHOHATIEHOMY
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HCII0JIb30BAHUIO IPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HHU;

- 3aMHTEPECOBAHHOCTH B MOJIYYEHUN OMOJIOTUYECKUX 3HAHUN B 1[€JIX MOBBIIICHUS O0IIeH
KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOMW dYacTH (yHKIIMOHAIBHOM
IrpaMOTHOCTHU O0yyaromuxcs, GopMUpyeMOH pU U3YYEHUH OMOJIOTUH;

- IIOHMMaHuE€ CYUIHOCTH METOJIOB IO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydaeMble 3HAaHUS JJIs aHalu3a M OOBSCHEHUs SIBJICHUN
OKPY)KAIOILIEr0 MHUpa M MPOUCXOJSAIIMX B HEM H3MEHEHUH, YMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4HbIX ()aKTOB M HMMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTh CaMOCTOSITEIBHO MCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl PELICHUS
po0JieM B peaslbHbIX KU3HEHHBIX CUTYalHsIX;

- 0CO3HaHHUE IICHHOCTU HAYyYHOU JIESTEIIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH POEKTHYIO U
HCCIIEIOBATENIbCKYIO JESITEIbHOCTh MHANBUIYaIbHO U B FPYIIIIE;

- TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
aKTUBHOMY IIOJy4YEHHIO HOBBIX 3HAaHUN MO OHOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMHU.

B nmpouecce OCTHXKEHUS JIMYHOCTHBIX pE3YJIbTaTOB OCBOEHHUS OOYy4aroIUMHUCA
pOrpaMMbl  CpegHero ooOmiero oOpa3oBaHusl y OOYYalOIIMXCS  COBEPUIEHCHEYemcs
IMOUUOHATbHBLIL UHM eJITIeKm, TIPEIOaraouuil CQOpMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKJIIOYAIOUIETO CHOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS pPA3BUTUS COOCTBEHHONW SMOLMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B cebe;

- CaMOpEeryJupOoBaHMs,  BKJIIOYAIOLIETO0  CAaMOKOHTpOJIb, yMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTH aJalnTUPOBATHCA K 3MOIMOHAIBHBIM
WU3MEHEHUSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBAlLM{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO IIeJI U YCIIEXY,
ONTUMM3M, UHULIUATUBHOCTb, YMEHUE AEHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHHUMAaTh 3MOIMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTHIBATh €ro MpU OCYLIECTBICHHUM KOMMYHHUKALUM, CHOCOOHOCTh K COYYBCTBHIO U
COTEepeKUBAHUIO;

- COLIMAJIbHBIX HAaBbIKOB, BKJIIOUAIOUIUX CIIOCOOHOCTH BHICTPAUBATh OTHOLIEHUS C IPYTUMHU
JOJIbMU, 3200 TUTHCS, IPOSIBIISITH UHTEPEC U pa3peliaTh KOH(PIUKTHI.

METAINPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHUS Y4eOHOTO TpeaMeTra «bHoJoTHs» BKIIOYAOT:
3HAUMMBbIE UIT  (OPMHUPOBAHHUS MHPOBO33PEHUS] OOYUYAIOMMXCA  MEXKIUCIHUIUIMHAPHBIE
(MexTpeIMEeTHBIE) OOIIeHayYHbIE TTOHATHS, OTPAKAIOIIHNE IIEIOCTHOCTh HAYYHON KapTUHBI MUPA
U creruuKy METOI0B TTO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPIHs,
SIBJICHUE, TIPOIIECC, CUCTEMa, HAaydHbId (aKT, TPUHIMI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsi, UCCIIeOBaHWE, HAOIIOJCHUE, W3MEPEHHE, SKCIEPUMEHT W JAPYTHE); YHUBEpPCAIbHBIC
yueOHble JIeHcTBUS (IO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYIATUBHBIE), 00ECIEUNBAIOLINE
dbopmupoBanne (HYHKIMOHAIBHOW TPAMOTHOCTH M COIIMAIBHOW KOMIIETEHIIMU OO0Yy4YaroIInXCs;
CIOCOOHOCTh oOyuaronuxcs HCII0JIb30BATh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHWS M YHUBEpCaJIbHbIE y4eOHBIC JACUCTBUS B TO3HABAaTEIBLHOU |
COLIMAIBHOW MTPAKTHKE.

B pesynemame usyuenusa oOuonocuu Ha ypoeHe cpeonezo o00ujeo 00pazosanusn y
ooyuarowezoca 0yoym cghopmuposanvt nosnaeamenvhuovle YY/[, kommynuxamuenovie YY/I,
pezynamuenvie YY/[, coemecmuan deamenvnocme.

Hoznaeamenvnvie YY/[

baszoevie nocuueckue oeticmeusi:

- CaMOCTOSITENHHO (OPMYJIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
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- HUCIOJIb30BaTh INPU OCBOCHHUU 3HAHUM NPUEMBI JOIMYECKOro MBbIILUIEHUS (aHanIu3a,
CUHTE3a, CpaBHEHHUs, KiIacCHUPUKAlUU, O0O0OOIIEHHS), pPACKPhIBATh CMBICH OHOJOTHYECKUX
MOHATHH (BBLAETATH UX XapaKTEpHbIE NPU3HAKHU, YCTAHABJIUBATD CBSI3U C IPYTMMHU IOHSATHUSAMHU);

- ONpeAensaTh LETU JESATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTb PE3YyJbTaThl ACITEIbHOCTU C TIOCTABJICHHBIMU LEJISIMU;

- UCHOJIb30BaTh OMOJOrMYECKUE MOHATHS I OOBsACHEHUS (DAKTOB U SIBIICHUN KUBOU
MIPUPOJIbI;

- CTpOUTH JIOTMYECKHUE paCCYKIE€HUS (MHIYKTUBHBIC, NE€AYKTUBHbBIE, IO aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTUBOPEUHUSI B pacCMaTPUBAEMBIX SIBICHUSAX, (OPMYIUPOBAThH
BBIBO/IbI M 3aKJIFOUYEHUS;

- IPUMEHSATh CXEMHO-MO/IEIbHbIE CPEJICTBA IS MIPEICTABICHUS CYIIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUHW B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTax, a TAKKE MPOTHUBOPEUYUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(POPMALIMOHHBIX UICTOYHHUKAX;

- paspabarbiBaTh IUIaH peEUIeHUs MpoOjeMbl ¢ Y4€TOM aHAIM3a HMEIOLIUXCS
MaTepUAIbHBIX U HEMaTepHaJIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJNSIM,
OLICHUBATh PUCKHU MOCIEACTBUM JESITENbHOCTH;

- KOOPAMHUPOBATh U BBINOJHATH PadOTy B YCJIOBHSIX pPEaIbHOTO, BUPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE PU PELLICHUU KU3HEHHBIX [TPOOJIEM.

baszoesvie uccneoosamenvckue oeticmeusi:

- BJIaJIETh HaBbIKaMU y4€OHO-HUCCIIE10BAaTENbCKON U MPOEKTHON A€ATEIbHOCTH, HABBIKAMU
paspelieHus npobseM, cnocOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IMOMCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

- HCHOJIb30BaTh Pa3IMYHbIE BUJIbl AEATEIBHOCTU IO IOJYYEHUIO HOBOIO 3HaHUS, €ro
MHTEpIIpeTaIy, TpeoOpa30BaHUIO0 U MPUMEHEHHIO B YYEOHBIX CUTYalUsX, B T.4. IPU CO3JaHUU
y4eOHBIX U COLUAIbHBIX POEKTOB;

- (QopMupoBaTh HAy4YHBIM THUIl MBINUJICHUS, BJIAJETh HAYYHOW TEPMHHOJIOTHUEH,
KIIFOYEBBIMH MOHATUSMHU U METOJAMH;

- CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BATEIIbHON NIEATEILHOCTH U
KU3HEHHBIX CUTYalUsX;

- BBISBJISATH MPUYMHHO-CJIIEJICTBEHHBIE CBA3M U aKTyaJIM3UpPOBaTh 3a/ady, BbIIBUIATh
TUIOTE3Y €€ peleHus, HAX0AUTh apryMEHThI JUId J0Ka3aTeIbCTBA CBOMX YTBEPK/IEHUH, 331aBaTh
rapaMmeTpsl U KPUTEPUU PELLICHUS;

- aHaJU3UpPOBATH TOJYYEHHbIE B XOJI€ PpELICHHs 3aJayd pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

- JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHMBATh MPUOOPETEHHBIN OMbBIT; OCYIIECTBIAThH
L[eJICHANIPaBJICHHbI TOUCK MEPEHOCa CPEACTB U CIOCOOOB JEHUCTBUSA B NMPOQPECCHOHANBHYIO
cpeny;

- yMeThb T[IEpEHOCHUTHb 3HAHUS B [I03HABATEIbHYI0 U IpPaKTUYECKyl0 oOnactu
KHU3HEJESITENIHOCTH;

- YMETb MHTEIPUPOBATh 3HAHMS W3 Pa3HBIX NPEIMETHBIX 00JIaCTEil; BBIIBUraTh HOBBIE
uJeu, MpeularaTb OPUTMHAJIBHBIE IOAXOJbl W PEIIEHUs, CTaBUTh MpOOJIEeMbl W 3a/ayH,
JIOTTYCKAIOUIUE allbTEPHATUBHbBIC PELICHUSL.

Paboma c ungopmayueri:

- OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAILUH (TEKCTE yueOHOro mocoous,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOrMUECKUX CIOBapsX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHaIM3UpOBaTh HH(OPMALMIO Pa3IMYHBIX BHAOB U (GopM
MIpE/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

- (hopmynupoBaTh 3ampochl U MPUMEHSATH PA3JIUYHbIE METOJbI MpPHU IOUCKE U OTOOpE
OnosiornuecKo HHpOopMaIK, HEOOXOAUMOM JIJIsi BHITIOTHEHHS YICOHBIX 3a/1a4;

- IPUOOPETaTh OMBIT UCIIOJIB30BAHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH,
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COBEPUICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3INYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITEJIbHO BBIOMpATh ONTHMAlbHYIO (OPMY MPEACTABIECHUS OHOJOTHYECKOM
uHpopmanuu (cxemsl, rpaduku, 1uarpaMMbl, TaOIUIbI, PUCYHKU U APYrO€);

- HCIIOJIb30BaTh HAay4yHBIM fA3BIK B KauyeCcTBE CpeACTBa Ipu paboTe ¢ OMOJIOrHYECcKOM
uHpopmaluen: NMPUMEHSITh XUMHUUYECKUE, (pU3nueckue U MaTeMaTUYeCKue 3HAKHM U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh M MPeoOpa3OBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEJCTBA HATJISAHOCTH;

- BJaJIeTh HABbIKAMHU pACIO3HABAaHUA U 3alIUThl HHOpMaNMH, HHPOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

Kommynuxamuenoie YY/I:

Obuwenue:

- OCYUIECTBJISITh KOMMYHHKAIIMH BO BCeX chepax KU3HU, AKTUBHO yJaCTBOBATh B IUAJIOTe
WIM JUCKYCCHU IO CYLIECTBY 00CYX/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJECHHUS OTHOCUTEIIbHO BBIIIOJHEHHUS IMpeaIaraeMoil 3ajaud, Y4YUThIBaTb HHTEPECHl U
COTJIaCOBAHHOCTD MO3ULIUHN APYrUX YUaCTHUKOB JUAJIOTra WU IUCKYCCUH);

- pacro3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHHS, MOHWMAaTh 3HAUYEHUE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOHQJIMKTHBIX CUTyallul, YMETh CMT4aTh KOH(MIMKTHI U
BECTHU MIEPETOBOPHI;

- BJIAJIETh PA3JIMYHBIMU crioco0aMu OOIIEHMs U B3aUMOJEHCTBUS, TIOHUMAaTh HAMEPEHHUS
NPYTUX JII0JIeH, TPOSBIIATh YBAKUTEIHLHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GbopMyIupOBaTh CBOU BO3PaKEHUS;

- pa3BEPHYTO M JIOTUYHO H3JlaraTb CBOIO TOUKY 3PEHHSI C HUCIIOJIb30BAHMEM SI3bIKOBBIX
CPEICTB;

Coemecmnasn deamenbHOCHb:

- IOHUMAaTh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON U MHIMBUyalbHOU pabOThl IPU
peleHny OMOJoTruYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHS IPYIIIOBBIX
(dbopM B3aMMOJEHCTBUS NMPU peLIeHNH yueOHOM 3a1auu;

- BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOILIUX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

- NPUHUMATH LIEJTM COBMECTHOW [€ATENIbHOCTH, OPraHU30BbIBATH U KOOPAUHHUPOBATH
JNENCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IIJIAH ICHCTBHM, PACIPENEIATh POIU C yYYETOM MHEHUIN
YYaCTHUKOB, 00CYXaTh pe3y/bTaThl COBMECTHOU pabOThI;

- OLICHMBATh KaYECTBO CBOETO BKJIaJ[a U KaKJI0T0 y4aCTHUKA KOMaH/bl B OO pe3ybTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

- TpejylaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULMK HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

- OCYLIECTBJISITh IO3UTHBHOE CTPAaTErMuecKOe IMOBEJIEHUE B PA3IMYHBIX CHUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOPaKE€HUE, ObITh NHUIIUATUBHBIM.

Pezynamuenvie oeiicmeus:

Camoopeanuzayus:

- HCIMOJb30BaTh OMOJIOITMYECKHE 3HAHUS JJIs BBISBICHHUS NpoOJeM U UX pEIICHUS B
KU3HEHHBIX U Y4€OHBIX CUTYyalUsX;

- BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 11eJIEBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOUX
JNEUCTBUAX U MOCTYNKAX MO OTHOIIEHUIO K KHUBOW MPHUPOJIE, CBOEMY 3J0pPOBBIO M 3I0POBBIO
OKPYKAIOILKX;

- CaMOCTOSITEIbHO OCYIIECTBIIATH MIO3HABATENIbHYIO JESATEIbHOCTD, BBISBISATH IPOOJIEMBI,
CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B OOpa30BATEIBHON MACSITEIBHOCTH H
KU3HEHHBIX CUTYalUsX;

- CAMOCTOSITENILHO COCTABJISAT IIJIaH PELIEHUS TPOOIIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH; 1aBaTh OLEHKY HOBBIM CUTYaLlUsM;

- paclMpsATh paMKHU y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX IPEINOYTEHU; Jenarhb
OCO3HAHHBII BBIOOP, ApIryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHUE;
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- OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

- crnocoOcTBoBaTh (OPMUPOBAHUIO U MPOSIBICHUIO HIMPOKON HPYyAMLMU B Pas3HbIX
o0JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbINA U KYJIbTYPHBIH YPOBEHb.

Camoxonmpons.:

- J1aBaTh OLEHKY HOBBIM CUTYaI[UsiIM, BHOCUTh KOPPEKTUBBI B AESTEIbHOCTb, OIICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

- BIAJETh HABbIKAMHU II03HABATEIbHOW pe(dIeKcuu Kak OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIB30BATh MPUEMBI
peduiekcuu JUIsl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PEILICHNUS;

- OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHIO;

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYrUX IPU aHAJIU3€ PE3YIbTATOB JIEATEIbHOCTH;

Ipunsmue cebs u opyeux:

- IpUHUMATh ce0sl, IOHUMasl CBOM HEJJOCTATKH U JJOCTOMHCTBA;

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYrUX MIPU aHAJIN3€ PE3YIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO IPYTUX Ha OLINOKY;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU APYrOoro YeIoBeKa.

MHNPEIMETHBIE PE3YJBbTATDBI

[IpenMeTrHble pe3yabTaTbl OCBOEHHUS coJepKaHUs ydeOHoro mnpeamera «buonorus»
(yrnyOn€HHBIM  ypOBEHB) OpHEHTHPOBaHBI Ha oOecredyeHue NPOPMIBHOTO O00ydeHUS
oOyuaroutuxcst Ouosnoruv. OHU BKIIIOYAIOT: crienuduyeckue i OMOJIOTUH Hay4dHbIe 3HAHMUS,
YMEHHS U crIocOObI AEWCTBUM 10 OCBOCHMIO, HHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BHUIbI
JESITeIbHOCTH T10 MOJYYE€HUIO HOBBIX 3HAHUM U UX IPUMEHEHHIO B PA3JIMUHbIX y4EOHBIX, a TAKKE
B pEaJbHBIX JKU3HEHHBIX cHUTyalusx. llpenmeTHble pe3ynbTaThl MpeACTaBICHbl IO ToAaM
U3YYEHHUS.

10 KITACC

Ilpeomemmuoie pesyromamasl océoenusn yueonozo npeomema «buonozusn» e 10 knacce
ompaxycawm:

- chopMHpPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOopMHUPOBAHUH €CTECTBEHHO-HAYYHOI KapTUHBI MUpPA, B IO3HAHWU 3aKOHOB MPUPOIbl U PELICHUN
po0ieM paloHaIbHOTIO IPUPOIONOIL30BaHUS, O BKJIAAE€ POCCUNCKUX U 3apyOeKHbBIX YUEHBIX B
pa3BuTHE OHOJIOTHH;

- BJIaJICHHE CUCTEMOW OMOJIOrMYECKUX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraromine
OMOJIOTMYECKHE TEPMHUHBI M TIOHATHS (KU3HB, KIETKA, OPraHu3M, MeTaboJIu3M, TOMEOCTas,
caMOperyJsits, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTb, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kieroyHas Tteopus 1. IlIBamnma, M. Ilneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieacTBeHHOcTH T Moprana), yuenust (H.M. BaBuiioBa - o menTtpax
MHOT000pa3usi U MPOUCXOKIEHUS KYJIbTYPHBIX pacTEHU), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIEHHS], PACUIEIUIEHUS, YUCTOThI TaMeT, HE3aBUCUMOT0 HacienoBanus . Mennens,
FOMOJIOTHUECKUX pSAJOB B HacieAcTBeHHOM wusmeHunBoctd H.M. BasuiioBa), mpuHIIMIIBI
(KOMIIEMEHTapHOCTH);

- BJIaJICHUE OCHOBHBIMM METOJaMH HayYHOTO [TO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTUUECKUX
HCCTIE0OBAHUAX )KUBBIX 0OBEKTOB (ONMCaHNUE, U3MEPECHHE, HAOII0IEHNE, SKCTICPUMEHT);

- YMEHHUE BBIJIENSTh CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MIPOKAPUOT U FYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B T.4. OaKTepuii, rpuOOB, paCTEHUM, KUBOTHBIX
U 4EJIOBEKa, CTPOEHHUS OPTaHOB M CHCTEM OPraHOB PACTEHHI, )KMBOTHBIX, Y€JIOBEKa, IPOLECCOB
KU3ZHEJCSATENIbHOCTH, IPOTEKAIOUX B OpraHu3Max pacTeHUH, KUBOTHBIX M UEJIOBEKa,
OMOJIOTMYECKHX MPOLECCOB: 0OMEHA BELIECTB (METa00IU3M), IPEBPAILEHUS SHEPTUH, OpOKEHHUS,
aBTOTPO(HOI0 U reTepoTpPo(HHOTO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpuoreHesa, HOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIUBUAYAIbHOTO DPAa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB, T'eTepo3uca,
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HCKYCCTBEHHOTO 0TOO0Da;

- YMECHHE YCTAaHABJIMBATh B3aMMOCBSI3U MEX]y OPraHOMIAMH KJIETKH U UX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX (QYHKIUSIMHU, MEKIY OpraHaMi M CHCTEMaMH OPTaHOB y
pacTeHuil, JKMBOTHBIX W 4YelOBeKa M WX (DYHKIHMSIMH, MEXKIy CHUCTEMaMHU OPraHOB M HX
GYHKIUSAMHU, MEXAY dTarmaMu OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO IUKJIA M JKU3HEHHBIX
[IUKJIOB OPraHuU3MOB, JTalaMd SMOpPUOHAIBHOTO pA3BUTHUS, TEHOTHIIOM H (HEHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpelbl OOUTaHUS;

- yYMEHHE BBISBIATH OTJIIMYUTENBHBIC TPU3HAKK JKUBBIX CHCTEM, B T.4. PAaCTEHHH,
KUBOTHBIX U YEJIOBEKA;

- YMEHHE UCTIOJIh30BaTh COOTBETCTBYIONINE apTYMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO
Y CHMBOJIMKY JUTS JOKa3aTeIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYIIIT,

- YMEHHE pemaTh OHOJOTWYECKHE 3aJadyM, BBIABISATH NMPHUUYMHHO-CIICICTBEHHBIC CBSI3U
MEX]Ty HCCIIeTyeMbIMH OMOJIOTHIECKUMHU TIPOTIECCAaMHU U SIBJICHUSIMHU, J€JIaTh BHIBOJIBI M IIPOTHO3HI
Ha OCHOBAHUWHU TIOJIY4YEHHBIX PE3YJIbTATOB;

- YMEHHE BBIIOJHAThH JaOOpaTOpHbIE U MPAKTHUECKUE paboThl, COOII0AATh MIpaBuiia IpU
pabote ¢ yueOHBIM U 1ab0paTOPHBIM 000PYIOBaAHUEM;

- YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
(bopMymHpys 1eNb UCCIIEAOBAHMS, aHATM3UPOBATH MOJTyICHHBIE PE3YIbTATHI U JAEaTh BEIBOIBL;

- YMEHHE y4acTBOBATh B Yy4eOHO-MCCIIEIOBATEIHCKOW paboTe M0 OMOJIOTHH, YKOJOTHH 1
MeJUIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO IPEICTABISATH
MOJTyYCHHBIC PE3yIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

- YMEHHE OIICHWBATh AITHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIENIOBAaHWA B 00JacTh
OMOJIOTUM W MEIUIUHBI (KJIOHHPOBAaHUE, HWCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE
M3MEHEHHE TeHOMA U CO3JJaHHe TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHE OCYILIECTBIISTh OCO3HAHHBIN BEIOOP OyAyIlel npodeccnoHalIbHOM NesITENbHOCTH
B oOmactu OWOJOTHHM, MEIWIIMHBI, OWOTEXHOJIOTUH, BETCPUHAPHH, CEIHCKOTO XO3SICTBa,
MUIIEBON TMPOMBINUICHHOCTH, YIIyOJATh TO3HABATEIbHBIA HMHTEPEC, HAlpaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MpodecCHd W MPOJODKEHHE OHOJOTHYECKOTO
00pa3zoBaHus B OpraHU3aIUAX CPETHETO MPOGECCHOHATHHOTO M BBICIIIETO 00pa30BaHUs.

11 KJIACC

Ilpeomemmnsie pezynomamol oceoenusn yuedonozo npeomema «buonocua» ¢ 11 knacce
ompadicarom:

- ¢(OpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHUpPOBaHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B IO3HAHWU 3aKOHOB
IPUPOJBI M PEUICHUU SKOJOTHYECKHX MPOOJIEM YeIOBEUECTBa, a TaKKE€ B PEIICHUH BOIIPOCOB
PaMOHAIFHOTO MPUPOJIOTIONB30BaHUs, U B JOPMHUPOBAHNH IEHHOCTHOTO OTHOIIEHHUS K TIPUPOJIE,
oOLIEeCTBY, YEJIOBEKY, O BKJAJ€ POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTUH;

- YMEHHE BJIaJIETh CUCTEMOM OHMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKJIOYAET ONPEEICHUS U
MOHWMaHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTUYECKUX TEPMHHOB W TIOHATHH (BHI,
IKOocUCTeMa, Ouocdepa), Ouosornyeckue Teopuu (dBoJrouroHHass Teopuss Y. JlapBuHa,
CUHTeTHYecKass Teopust sBoitouun), ydeHus (A.H. CepepuoBa - 0 HyTSX U HaIlpaBICHUSX
ssomonnn, B.U. Bepranckoro - o 6uocdepe), 3akoHsl (renernyeckoro paHoecus J[. Xapau u
B. Baiin6epra, 3aponsimeBoro cxoacrsa K.M. bopa), npaswia (mMunumyma lO. JluOuxa,
9KOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (TumnoTe3a «mupa PHK» V. I'unGepra);

- YMEHHE BJAJeTh OCHOBHBIMH METOJaMH HAYYHOTO TIIO3HAHUS, HWCIOJIb3yeMBIMH B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M DKOCHCTEM (OIHCAaHWE, HW3MEpEHHeE,
HaOJIO/IeHUE, HKCTIIEPUMEHT), CIOcO0aMH BBISIBIICHUS W OIEHKH aHTPOIIOTEHHBIX W3MEHEHUU B
IIPUPOJIE;

- YMEHHUE BBIACTATh CYHNIECTBEHHBIC NPU3HAKU: BHUJIOB, OMOTE€OIICHO30B, SKOCHCTEM H
ouoctepsl, CTAOMIM3UPYIOIIETO, JBIXKYIIETO M Pa3pblBAIOIIEIO E€CTECTBEHHOIO O0TOOpa,
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AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BUJI000PAa30BAHUS, BIUSHUS ABMXKYILIUX CHJI SBOJIIOLIMU
Ha TeHOo(OH]I MOMYJSIUHU, MPUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpelle OOMTaHUs, YepeI0BaHUs
HaIpaBJICHUN IBOJIIOLIUU, KPYTOBOPOTA BELIECTB U TOTOKA SHEPTUHU B IKOCHCTEMAX;

- YMEHHME YyCTaHaBJIMBAaTh B3aMMOCBS3M MEXIYy IPOLIECCAaMHU HBOJIIOLUHU, ABMKYILUMHU
CHJIaMU aHTpPOIIOTe€He3a, KOMIOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM M MPUCIOCOOJIEHUSAMHU K HUM
OpraHU3MOB;

- YMCHHE BBISBIATH OTIMYUTEIBbHBIC NMPU3HAKUA KHUBBIX CHCTEM, MPHUCIOCOOJICHHOCTD
BUJIOB K cpefie 00uTaHusl, abDMOTHUECKUX U OMOTUYECKMX KOMIIOHEHTOB 9KOCUCTEM, B3aMOCBSI3€il
OpraHU3MOB B COOOLIECTBAX, aHTPONOIEHHBIX U3MEHEHU B 9KOCUCTEMAaX CBOEH MECTHOCTH;

- YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
U CHMBOJIMKY JUI JOKa3aTeJbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMOCBSI3U OPraHU3MOB U Cpellbl OOMTaHUS, €JUHCTBA YEJIOBEUYECKUX pPac, HEOOXOJIUMOCTH
COXPAaHEHHUs MHOrooOpasus BUIOB M AKOCHUCTEM KaK YCIIOBUS COCYLLECTBOBAaHUS NMPUPOAbI U
4eJI0BEYECTBA;

- YMEHME pellaTh OMOJIOrMYecKHEe 3aJaud, BBISBIATH IMPUUYMHHO-CIEICTBEHHBIE CBS3U
MEX]Ty HCCIIeTyeMbIMH OMOJIOTHIECKUMU TIPOTIECCaMHU U SIBJICHUSIMHU, JA€JIaTh BHIBOJIBI M IIPOTHO3HI
Ha OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

- YMEHHE BBIIOJHATH JJaOOpaTOpHbIE U MPaKTHUECKUE paboThl, COOII0AATh MIpaBuiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAaHUEM;

- YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HX HSKCHEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys Ledb UCCIeA0BaHNS, aHAIU3UPOBATh MOTYYEHHbIE PE3YJIbTaThl U JIENIaTh BHIBOJIbI;

- YMEHHE y4acTBOBATh B Y4eOHO-MCCIIEIOBATEIHCKOW paboTe M0 OMOJIOTHH, IKOJIOTHU U
MEIUIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO IPEICTABISATH
MOJTyYCHHBIEC PE3YIbTAThl HA YICHUYECKUX KOH(DEPEHITUIX;

- YMCHHE OIICHWBATh TUIOTE3bl W TEOPHH O MPOUCXOXKICHHH KH3HH, YEJOBEKa H
YeJIOBEYECKUX pac, O MpPUYMHAX, MOCIEACTBUSAX M crocol0ax MNpeAoTBpalleHHs] T00albHBIX
M3MEeHEeHu B Onocdepe;

- YMEHHUE OCYILIECTBIISATh OCO3HAHHBIN BEIOOP OyAyI1el npodeccnoHalIbHOM NesITENbHOCTH
B oOnactu OMOJOTMM, OKOJIOTUH, TPUPOJOIOJIb30BAHMS, MEAMLMHBI, OHOTEXHOJIOTHH,
[ICUXOJIOTUHU, BETEPUHAPUHU, CEJIBCKOIO XO3sHCTBA, MUIIEBONH IPOMBILIIEHHOCTH, YIIyOJATh
MMO3HABATEIHHBIM HHTEPEC, HAITPABJICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MTPOQEeCcCHu
Y TIPOJIOJDKEHHUE OMOJIOTUYECKOT0 00pa30BaHUsl B OPraHU3aLUSIX CPEIHEr0 MPodEeCCHOHATBHOTO
Y BBICIIEr0 00pa3oBaHUsI.
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