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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yuebnomy mpeamery «buomorus» (namee - OHONOTHS) Ha CpeAHEM YpPOBHE OOILEro
oOpazoBanmsi pa3zpaborana Ha ocHOBe DenepanmpHoro 3akona ot 29.12.2012 Ne 273-03 «Obpa3zoBanue B
Poccuiickoit @enepanun», PI'OC COO, Konuemnmuu mnpenonaBanus yueOHoro mnpeamera «buomorus» u
ocHOBHBIX DernepanbHas paboyast MporpaMma BOCIIUTAHHS .

VYuebusblii npenmer «buonorus» yriyonenHoro yposHs uzyuenus (10-11 kmaccel) sBIsieTcs OAHUM U3
KOMIIOHEHTOB TpeaMeTHoi obnactu «EcrecTBeHHO-HayuHble mpeamers». CornacHo mnonoxenusm PI'OC
COO mnpodunbHBIE TEXHUYECKHE IMPEeIMEThl, U3ydaeMble Ha YTIIyOJIEHHOM YpOBHE, MPEACTABISIOT COOOM
cnioco6b! muddepenmpanuu o0ydeHuss Ha ypOBHE CPEAHETO OOIIEro oOpa3oBaHus U 1eIH, 00ecreunBaroIme
MIPEEeMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEeIHUM MPOo(ecCHOHATBHBIM U BBICIINM
oOpa3zoBaHueM. B To ke BpeMs Kaxblii M3 3TUX Y4eOHBIX IMPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHHEe Oo0pa3oBaTeNIbHBIX, BOCIHUTATEIbHBIX M pPa3BUBAIOIIMX 3a7ad, 3a1ad C
npodopueHTanueil 00yJyaronuxcs U CTUMYJIHPOBAHHUSI MHTEpeca K KOHKPETHOW 00NacTH Hay4HBIX 3HAHUH,
CBSI3aHHOTO C OMOJIOTHEH, MEUITUHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[IporpamMma no yuebHomy mpenmety «buosnorus» maer mpeacTaBlieHHE O LENAX W 3aJadax U3y4eHUs
npenMera «buonorus» Ha yriayOJIeHHOM ypOBHE, OmpefenseT 00s3aTelibHOe (MHBapUaHTHOE) NMPEAMETHOE
COJiep’)KaHUE, €ero CTPYKTypUpOBaHHME IO pa3felaM M TeMaM, COIJIaCHO KilaccaMm, 00ecreynBacT
MOCJIEIOBATEIPHOCTh M3YYCHUSI YYeOHOTO MaTepuajia ¢ y4E€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKH y4eOHOTO Tpoliecca, BO3PACTHBIX 0COOCHHOCTEN oOyuatomuxcs. B mporpamme mo 6uonoruu
peaIn30BaH MPHUHIIMIT MPEEMCTBCHHOCTH M3yUYeHUsI ¢ OMOJIOTHEl Ha ypoBHE 0a30BOro 00IIero 00pa3oBaHMS,
Onmarofaps 4yeMy IMpOCMaTpHUBAaeTCs HANpaBICHHOCTh Ha TOCJEAyIollee pa3BUTHE OMOJOTHYECKHX 3HAHUM,
OPHEHTHUPOBAHHBIX Ha CTPaHbl ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, HKOJIOTHYECKOTO MBIIUICHUS,
MIPEJICTABICHHBIX O 3/J0pOBOM 00pa3e >KM3HM, Ha BOCHUTaHHE OEPEKHOro OTHOUIEHMSI K OKpY’Karolen
IIPUPOJHON cpelie. cpefa.

VYuebublii peamer «buonorusy Ha ypoBHE CpefHEro oomero oopa3oBaHus 3aBeplIacT OMOIOrHYECcKOe
o0pa3oBaHHe B LIKOJE M OPUEHTUPOBAH HA paclIMpeHHe U yriIyOJeHHe 3HaHWN OOydYaroUIMXcsl O KUBOH
IIPUPOJIE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OMOJIOruH, 3MOPHOJIOTHMH M OMOJIOTMM Pa3BUTHS, T€HETHUKH,
CeNEeKINH, OMOTEXHOJIOTHHU, BOTIOLIMOHHOTO YUEHUS U SKOJIOTHH.

W3zyuenne ydyeOHOro npenmera «buonorus» Ha yriryOJIeHHOM YPOBHE OPHMEHTHPOBAHO HA MOJITOTOBKY
yyaluxcs K MOCleayIoeMy MoJy4YeHHI0 OMOJIOrMUecKoro o0pa3oBaHusl B By3aX M OpPraHU3alMiX CPEIHEro
npodeccHOHaIBLHOrO 00pa3oBaHus. B OCHOBE e€ro conxepkaHHs JIEKHT CHCTEMa OWOJIIOTMYECKUX 3HAHHM,
MOJyYEHHBIX TpPHU H3YYCHHH YYAIlUMHUCS, COOTBETCTBYIOIIUX CHCTEMAaTHUYECKHX pa3lesioB OHUONOTMH Ha
YpOBHE OCHOBHOTO o0miero obpaszoBanus, B 10-11 kimaccax 3TH 3HAaHHMA TONydYaloT pa3BuTHE. Tak,
pacIIUpsIIOTCS U YrIyOnsioTcs OMONIOTMYECKHE 3HAaHUS O PACTeHUAX, KUBOTHBIX, rpubax, OakTepusx, O
YeJIOBEKE, U3JararoTcsl MPUHLIMIBI JKU3HU, JIOTNOJIHUTENIBHO BKIIIOYAIOTCA OHOJOTMYECKHE JlaHHbIE
MPUKJIATHOTO M TOHMCKOBOIO XapakTepa, KOTOpPhIE MOXHO HKCIIONb30BaTh B KAaueCTBE OPUEHTUPOB IS
nocneayromero Beidopa npodeccun. BosmoxkHa Takke MHTErpamusi OMOIOTHYECKUX 3HAHUN C COOIII0/IEHUEM
rpaduKoB,

Crtpykrypa mporpammbl mo ydyeOHOMY mpeamery «buonorus» oTpaxaeT CHCTEMHO-YPOBHEBBIH W
SBOJIFOLIMOHHBIA MOJAXOJbl K M3yueHUto Ouosoruu. CormacHO MM H3y4aloTCs CBOWCTBAa UM 3aKOHOMEPHOCTH,
XapaKTepHbIE JJIS )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHMU3alMH, BOJIOLMU OPraHUYECKOro MUpa Ha 3emIe,
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COXpaHEHUs1 OMOJIOrNYeCcKOro pasHooOpa3us miaHeTsl. Tak, B 10 kiacce U3y4daroTcss OCHOBBI MOJIEKYJISIPHOM U
KJICTOYHOW OHMOJIOTHH, SMOPHOJIOTMM M OHMOJOTMH PAa3BUTHS, TCHETUKHM M CEIICKIUH, OMOTEXHOJOTHH U
CHUHTETHYECKOW OMOJIOTHH, aKTyaIH3UPYIOTCS 3HAHHUS OOydYalomMXcs 1Mo OOTaHHWKe, 300J0TMH, aHATOMUH,
¢usnonornu yenoeka. B 11 kiacce m3ydaercsi HBOJIOIMOHHOE Y4YEHHE, OCHOBBI DKOJOTHH M YUYEHHE O
ouocdepe.

Lenbto yueOHOTrO Tpeamera «buonorus» sBisieTcs oOecriedeHne 00y4YeHUs! CTyICHTOB OMOIOTHYECKUM
TEOPHSIM U 3aKOHaM, MJesM, IPUHLMIAM U IpPaBUIaM, OCHOBAHHBIM Ha COBPEMEHHOI €CTECTBEHHO-HAYYHOH
KapTUHE MHpa, 3HAHUSAM O CTPOCHHH, MHOTOOOpa3suM U OCOOEHHOCTSX KIIETOK, OpraHu3Me, pa3BUTHH,
OnoLIeHO3e, IKOCHCTEMAaX, O BBIIAIOIINXCS HAYYHBIX 3HAHMSAX. OCTHIKCHHUS, COBPEMEHHBIC HCCIICIOBAHUS B
OMOJIOTUH, TPUKIAJHBIE AacleKThl OHOJOrMYecKHX 3HaHWU. s pa3BUTHA W TMOAJEpXKAHUSA HMHTEpeca
ydammxcsi K OWOJIOTMH TPHUBOAMTCS OOBEM TEOPETHUECKOrO Marepuaia B COJAEPKAHWU IPOrpaMM 0o
OuoJsIoruy, MpeycMaTpUBAIOIIUKA 3HAKOMCTBO C COBPEMEHHBIMH CTAHOBJICHUSMH U Pa3BUTHEM 3TOH MM MHOM
obmactu OHMONOTMH, BKJIAJ OTEYECTBEHHBIX W 3apyOC)KHBIX YYEHBIX B pEIICHHE OWOJOTMYECKUX U
IKOJIOTMIECKUX TPOOIIEM.

Ilens wm3yuenmss ydeOHOro mnpenmera «buonorms» Ha yruyOGn€HHOM YpOBHE — OBJAJCHHE
O0y4JaroImMMUCS TMPUBOIUT K TIOCTPOCHUIO CTPYKTYpHO-(QYHKIIMOHAIBHOW OpTraHM3allii >KUBBIX CHCTEM
pa3HOTO paHra W TPHOOPETEHUIO YMEHWH, WCIOJh30BaTh STH 3HAHWS B 3aBHCUMOCTH OT HWHTEpeca K
ompeaeaEHHON 00JacTi MPohecCHOHATBHOM IeSITeNbHOCTH, CBSI3aHHON C OMOJIOTHEH, MM K BEIOOPY Y4eOHOTO
3aBEJICHHUS JJISl TIPOJIOJDKEHUST OMOJIOTHYECKOTO Pa3BUTHA. 00Opa3oBaHHE.

JocTikeHne 1enu u3ydeHus npeamera «buonorus» Ha yriayOJeHHOM ypOBHE OCTOPOXKHOTO PEIICHUS
CIIETYIOIIHX 3a/1a4:

OCBOCHHE OOYYEHHUsS 3aBHCHT OT CHCTEM OWOJOTHYECKHUX 3HAHUN: 00 OCHOBHBIX OHMOJIOTHMYECKHX
TEOPHSIX, KOHIICTIIUX, THITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBUIaX, COOTBETCTBYIOIINX COBPEMEHHOU
€CTECTBEHHO-HAyYHOW KapTHHE MHPA; O CTPOCHUH, MHOTOOOPa3HHd M OCOOCHHOCTSX OHMOJIOTUYECKUX CHCTEM
(kJIeTKa, OpraHu3M, HOMYJISIHs, BUI, OMOTreoneHo3, 6uocdepa); 0 BBIIAIOMIMXCS OTKPHITUAX U COBPEMEHHBIX
HCCIICIOBAHUIX B OMOJIOTHY;

o0y4yeHHe OOYYaloImUXCs C METOAAMHU IO3HAHHS KMBOM IMPHPOJIBI: HCCIENOBATEIbCKUMU METOJaMHU
OMOJIOTUYECKUX HAyK (MOJEKYJSIpHOW M KIETOYHOW OHONOTHH, SMOPHOJIOTMHM M OHOJOTUH Pa3BUTHS,
TCHETHKH U CEJIEKLUUU, OMOTEXHOJIOTUH U CHHTETUYECKON OMOJIOTHH, MaJCOHTOJOIMH, SKOJIOTHH); METOJIBI
CaMOCTOSITETILHOTO MPOBEACHUSI OMOJIOTMYECKUX MCCIEAOBAaHMNA B JIAOOpaTOpuM M B mpupoze (HabmroaeHue,
U3MEpEeHue, IKCIEPUMEHT, MOCITUPOBAHNUE);

OBNIaJIcHUEe OO0ydYaomMMHcs TpeOyeT HAaBBIKOB: CAMOCTOSTEIBHO HAXOAWTh, AaHAIM3UPOBAaTh U
UCIIONIb30BAaTh ~ OMOJIOTMYECKYI0  HMH(OPMAIMIO; TOJIb30BAThCSI  OMOJOTMYECKOW  TEPMHHOJOTHEH |
CHUMBOJIMKOH; COXpPAaHUTh CBSI3b MEXIY pPa3BUTHEM OHOJOTHYECKUX U COLHUAIBHO-IKOHOMMYECKHX U
IKOJOTUYECKUX TMPOOJEeM UeIOBEYECTBA; OIIEHUBATh IOCIEJACTBUS CBOEH JEATENHOCTH B OTHOIICHHH
OKpY>Karollel MpUPOJHON Cpelibl, COOCTBEHHOTO 3/10pPOBbS U 37I0POBbsl OKPY’KAIOIIMX JI0AEH; 000CHOBBIBATH
U coOmronaTh Mepbl MPOQHIAKTUKA WH()EKIMOHHBIX 3a00JIeBaHHMN, NpaBHJ IIOBEICHHS Ha INPHPOAE U
obecrieueHns: 0€30MACHOCTH  COOCTBEHHOH  JKM3HENCATENBHOCTH B IMPUPOAHBIX M TEXHOTEHHBIX
cpenax; oxapaKkTepHu30BaTh COBPEMEHHBIEC HAyYHbBIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE WHTEIICKTYyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH ydamuxcsi B Tpolecce 3HAKOMCTBA C
BBIJIAIOIIMMUCS OTKPBITUSIMH ¥ COBPEMEHHBIMU HCCIICJIOBAHUSIMH B OMOJIOTHH, PEUIAOIIUMH UX MPOOJIEMBI,



METOJIOJIOTHEH  OHMOJOTHYECKUX  HCCIEAOBAHUN, TIPOBEACHHEM OKCIICPHUMEHTAJIbHBIX  HCCICIOBAHUMH,
perieHrueM OMOIOTUYECKHX 3a/1a4, UCCIIEIOBAHUEM OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00y4YalONMMXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOUM MPUPOJE B IIEJIOM U K €€ 00beKTaM U
SIBIICHUSIM; SIBIISTIOTCSL  OCHOBAMH  T'CHETHYECKOW  TpPaMOTHOCTH, OOMmIEH  KyJIbTypbl TOBEICHHUS B
MIPHUPOJIe; TOATOTOBKA €CTECTBEHHO-HAYYHBIX 3HAHMIA,

oOydeHne HEOOXOJMMBIM HAaBBIKAM B OOJACTH PaJMOAKTUBHOTO IMPHPOJIONOIL30BaHUS (COOIIOICHHE
MIPaBUJI MOBEJCHUS B MIPUPOJIE, OXPAHE BUAOB, SKOCUCTEM, OUOCHEpPHI), COXPAaHEHUIO COOCTBEHHOTO 3J0POBbs
U 3JI0pOBbS OKPYKAIOMIUX JIoAeH (CcoOmofeHre Mep 3allluTHBIX Mep, o0ecmedeHrne O0e30macHOCTH
KU3HEACSITETFHOCTH B E€CTECTBEHHBIX YCIIOBUSX MPUPOAHOTO M TEXHOTEHHOIO XapakTepa) Ha OCHOBE
MCTONIb30BaHUs OMOIOTHUECKUX 3HAHUHM M YMEHHUI B MOBCEAHEBHON KHU3HU;

Coznanne  yclmoBUM  JUIE  OCO3HAHHOTO  BbIOOpa  OOY4YaIONIMMHUCS  TO3BOJSIET  TPACKTOPHH
WHAUBUAYAIBHOTO o0Opa3oBaHus, CIOCOOCTBYIOIIETO MOCTIEAYIOLIEMY npodeccuoHaTbHOMY
CaMOONPE/IEIICHUIO, B COOTBETCTBUH C MHIUBUAYaIbHBIMU HHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO1ree ynCIIO YacoB, OTBEACHHBIX ISl U3YUYCHHsI OMOJIOTHH Ha yriayOJIEeHHOM YPOBHE CPEIHEro 00Iero
oOpazoBanmsi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Henmenmto), B 11 xmacce — 102 (3 B
HEJIEINIO).

OT60p OopraHM3arMOHHBIX (OPM, METOJIOB U CPEJICTB OOYYEHHS OMOJIOTHH OCYIIECTBISCTCS C YIETOM
CHelM(PUKU €ro COJACpKaHUS U HANPaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOrMYecKoro oOpa3oBaHUS B
OpTraHM3AIHSIX CPETHETO MPOPECCHOHATHHOTO U BBICIIETO 00Pa30BaHMS.

OO0s3aTeTbHBIM YCIIOBHEM TIPH OO0YYEHHH OHOJIOTHH Ha yTIyOJIEHHOM YPOBHE SIBIISIETCS TPOBEICHUE
mab0PaTOPHBIX M MPAKTHUECKHUX paboT. Takke ydacTre 00ydaromuXxcs B BBITOJIHEHUHU MTPOCKTHBIX U y4eOHO-
HCCIICIOBATEIILCKUX PAabOT, TeMaTHUKa ONpENeNsIeTCs YYHTEJIeM Ha OCHOBE pPEabHBIX MaTepHaIbHO-

TEXHUYECKUX PECYPCOB U MECTHBIX YCIIOBHUI.

COJAEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue mporpamMmbl, BbIIETIEHHOE KYPCU8OM, HE BXOAUT B IPOBEPKY T'OCYIaPCTBEHHON UTOTOBOM
arrectauu (I'MA).

Tema 1. buojsiorus Kak HayKka

CoBpemeHHas Ouonorus — KOMILIEKCHas Hayka. Kparkas HUCTOpUSA pa3BUTHS
ouonoruu. buonornyeckue Haykd W H3y4aeMble UMH MpoOiembl. DyHIaMeHTa bHbIE, TPUKIAJHBIE U
MIOUCKOBBIE HAYYHBIE UCCIIEOBAHMS B 00JaCTH OUOJIOTHH.

3HavyeHue OMOJIOTHH B COBPEMEHHOW €CTeCTBEHHO-HAay4HOW KapTuHe mupa. [Ipodeccun, cBsi3anHbIe ©
Ouosiorueil. 3HayeHne OMOJIOTUU B MPAKTHUECKOW JESTEIbHOCTH YeNlOBEeKa: MEIHIIMHA, CEIbCKOe XO35HCTBO,
IIPOMBILICHHOCTb, OXpaHa IIPUPOLBL.

Jemonctpanunlloprpersl: Apuctorens, Teodpact, K. Jlunne#t, K. b.Jlamapk, Y. lapBuH,
V. I'apsei, I'. Menaens, B. U. Bepnanckuid, . I1. I1aBmoB, H. . Me4HUKOB, H. 1. BaBuios,
H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Talnuie! u cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMm», «Cuctema OMOJIOTMYECKUX HAYK».



Tema 2. ’KuBble cucTeMbl H X H3y4eHHeE.

JKuBple cucTeMbl Kak mpeaMer u3ydeHuss Ouosoruu. CBOMCTBA IKUBBIX CHCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, LIEMOCTHOCTh M IEJIOCTHOCTb, CJIOXKHOCTh U YHOPAIOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CAMOOPIaHU3ALIMSI, CAMOBOCIIPOU3BEACHHE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

VYpoBHU oOpraHu3allM >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIMH,
MOMYJISIIIHOHHO-BHIOBOM, YKOCUCTEMHBIH (OMOreoneHoTHIeckuii), onochepusiit. [Iporeccsl, mpoucxoasimue B
BeTeprHapHOM pexume. OCHOBHBIC MPU3HAKKU KUBOTO. JKu3Hb Kak (opma mojaepkanus marepuu. Hayku,
M3YYaloll1e KUBbIE CUCTEMbI Ha PA3HBIX YPOBHSIX OpraHU3aLIUU.

MOBBILICHHE KBalu(pUKauu cucteM. MeToasl Ouonoruueckoi Hayku. HaOmionenue, u3MepeHue,
JKCIIEPUMEHT, cUCTeMaTHu3alus, MetaaHnanus. [lonarue 0 3aBUCUMOM u HE3aBUCHUMOM
nepemeHHoi. [mannpoBanue sxkcnepumenta. [locranoBka u nposepka runore3. Hynesas runoresa. [lonstue
BHIOODKM M €€  JOCTOBEpPHOCTh. Pa3bpoc B  Ouonornueckux  naHHbIX. OIleHKAa  JIOCTOBEPHOCTHU
pe3yabTaToB. [[puunHbBI BOBHUKHOBEHUS PE3yNbTATOB dKcniepuMeHTa. [loHsaTHe cratucTuyeckoro recra.

JdemoncTpauuu

Tabauibl 1 cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «buonornueckue cucremsl», «CBoWCTBa XKMBOMN

MaTepumn», « YpOBHH OpraHMU3alUu KUBOH MpUpobl», «CTpOeHHE KIETKH JKUBOTHOW», « TKaHM KUBOTHBIXY,
«CucTteMbl OpraHoOB YeJIOBEYECKOro opranusmay, «buoreonenos», «buocdepa», «Metoabl n3ydyeHus >KUBOH
HIPUPOIBI».

OOGopynoBanue: 1abopatopHoe O0OpyJOBaHUE JJIA TMPOBEACHUS  HWCCICAOBAHHWM, HM3MEpPEHUH,
HKCIIEPUMEHTOB.

IIpakTHyeckas padora «Vcnonbp3oBaHNe pa3IUUHBIX METOJIOB MPU U3YUYEHUU KUBBIX CUCTEMY.

Tema 3. Buosorus KieTku.

Knetka — CTpyKTypHO-(QYHKIMOHAIbHAS EIWHHIA JKUBOTO. VICTOPUS OTKpPBITHS KIETKU. PaGoThI
P. I'yka, A. JleBenryka. Kiterounass teopus (T. LlIBanu, M. Hlneitnen, P. Bupxo). OCHOBHbIEC MOJIOKEHUS
COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeTonbl MOJIEKYISIPHOM W KJIETOYHOM OMOJOTHMH: MHKpPOCKOMHs, Xpomarorpadwus, 31exTpodopes,
METOJI MEUYEHBIX aTOMOB, nupdepeHIaTbHOe HeHTPUPYTHpOBAHUE, KYJIbTHBUPOBAHUE KIIETOK. U3YUeHUe
@uxcuposannvix K1emox . DIIEKTPOHHAs MUKpockonusi. Kougpokanvnaa — mukpockonus. Bumanvnoe
(npudsicusHennoe) uzydieHue Kiemox.

JdemoncTpanuu

Hoptpertsl: P. I'yk, A. JleBenryk, T. llIBann, M. lIneitnen, P. Bupxos, K. M. bap.

Tabauibl 1 cxembl: «CBETOBOM MUKPOCKOID», «DIEKTPOHHBIM MHUKpockom», «Wcropus paszButus
METOJIOB MHUKPOCKOTIHI.

O6opynoBaHKe: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX M OaKTEpPHATBbHBIX

KJIETOK.
IIpakTuyeckass  padora «l3yuyeHue MeTomamMu  KJIETOYHOM  Ouosioruu  (Xpomartorpadus,
anektpodopes, auddepenuuanbaoe neHTpudyrupoanue, [TLP)».

Tema 4. XuMu4eckasi OpraHu3anus KJIeTKH.
XUMUYECKUH COCTaB KJIETKH. Makpo-, MHUKpO- U YJIbTPAaMHUKpOdJIeMEHTH. Boga u ee poib
pacTBOPUTEISA, peareHTa, y4acTue B CTPYKTYPHPOBAHUHM, TEIUIOPETYJSIUU KIETOK. MUHEpallbHbIE BElleCTBa
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KJIIETKHU, UX OMOJI0ruYecKas pojib. Pojb KaTHOHOB M aHMOHOB B KaMepe.

Opranuueckue BemiecTBa KiIeTKU. buonornueckue mnonuMepsl. benkn. AMUHOKHMCIOTHBIM —cocTaB
6enxoB. CTpykTypsl OenkoBoi Mosekynbl. [lepBuuHast cTpykTypa Oenika, MenTHAHAs CBs3b. BropuuHas,
TpeTUYHAs, YETBEPTUYHAS cTpykrypa. Jlenaryparus. CoiicTBa oenkoB. Knaccudukarus
6enxoB. buonornueckue GpyHkuuu 6enkoB. [lpuonsl .

VYrneBoasl. MoHOCaxapuasl, AMCAXapHIbl, OJWATOCaxapuipl ©  mnonucaxapuabl. OOmmi  1ian
COOpY>KeHHsI U PU3UKO-XMMHUYECKHE CBOMCTBA YCTaHOBJIEHBL. bruonornueckue GyHKINU IPUMEHSIOTCS.

Jlununer. ['uapodunsHo-ruAPOPOOHBIE coiictBa. Knaccudukanus munuaoB. Tpurnuiepusl,
dbochonunuabl, BOCKU, crepounsl. buonornueckue ¢GyHKuM TunuaoB. OOmue cBOWCTBA OMOIOTHUECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TTOJIyTIPOHUIIAEMOCTb.

HyxkneunoBeie kucnotel. IHK u PHK. Ctpoenue nykienHoBwsix kuciotT. Hykneotuast. [Ipuniun
kommiementapHoctu. [lpasuno Yapradda. Crpykrypa [JAHK — nBoiiHas coupanb. MecTOHaxoXaAeHue Hu
ounonornueckue Gpynkiun JHK. Buast PHK. ®ynkiuun PHK B kietke.

Crpoenue monekyn AT®. Makpospruueckue cBs3u B monekyne AT®. buonornyeckue ¢yHKuuu
AT®. BoccTtaHoBICHHBIE TEPEHOCUMKH, #X (GYHKIMH B  Kamepe. /[pyeue Hykieozuompugocghamol
(HT®) . CexsenupoBanue JIHK. Memoow: eenomuxu, mpanckpunmomuxu, npomeomuxu .

CtpykrypHast Ouosorusi: OHOXMMHUYECKMEe U Ouodpu3NyYecKue UCCIEOBaHUA COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OuMOMOJEKYI. Modenupoganue cmpykmypvl u QyHKyuti OUOMONEKYT U UX
Komniexkcos. Komnvlomepuviti  Ousain U Op2AHUYECKUl CUHmMe3 OUOMONEeKYT U UX  HEnpUpOOHbIX
UHCPeOUEHMO8.

JdemoHcTpanuu

Hoptpetst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

[Inarpammbl: «PacripefienieHue OCHOBHBIX JJIEMEHTOB B HEXMBOW Tmipupone», «Pacnpenenenue
OCHOBHBIX 3JIEMEHTOB B JKUBOH MPUPOJIEH.

Tabmuier u_cxemsrl: «Ilepuoguueckas TabauIa OCHOBHBIX 3J1€MEHTOBY», «CTpoeHHe MOJEKYJ BOJBDY,
«BemectBa B cocraBe Ten», «CtpoeHne Moisekyn Oenka», «CTpyKTypsl OenKoBOM MoJeKyibD», «CTpoeHue
MOJIEKYJIb, «CTpoeHue MOJIEKYJT TUIUA0BY, « HykienHoBbIey. KUCI0TEDY, «CTpoeHne Mosiekyn AT®y.

O06opyoBaHue: XMMUYECKasi 10Cy/1a ¥ 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEIKOB C IOMOIIbIO KAUE€CTBEHHBIX METOJIOBY.

JlaGopaTopHas pabora «lccienoBaHue HYyKJIEMHOBBIX KHCJIOT, BBIACISEMBIX KIETKaAaMH pPa3IU4HbIX
OpPraHU3MOB.

Tema 5. Ctpoenune u pyHKINH KIETKH.

Tumsl KIETOK: dyKapuoTHYeCKass U mpokapuotuyeckas. CTpyKTypHO-(QyHKIIMOHAEHOE 00pa3oBaHUE
KIIETKH.

Ctpoenue mnpokapuoTHueckoil kieTku. KnetouHas crteHka ommbouyHa u apxeil. OcobeHHOCTH
COJZIepKaHUsI TeTepOoTPO(HON M aBTOTPOPHOH NPOKAPHOTHUUECKOM KIETKH. MeCTO M pojib NPOKAPHUOT B
OHoIeHO3aX.

Ctpoenne u  (QyHKUMOHMpOBaHHE  JdyKapuOTHUecKoW  kieTku. [Ima3zmatudeckas  memOpaHa
(urazmanemma). CTpyKTypa TUIa3MaTHYECKONM MeMOpaHbl. TpaHCIIOPT BEMIECTB 4Yepe3 IUIa3MaTHYECKYIO
MeMOpaHny: maccuBHBIA (auddy3us, obOneryéHHas muddys3us), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopT). [lonmynponumnaemocts MemOpanbl. Pabotra HaTpwuii-kanueBoro Hacoca. JHIOLUTO3:
MUHOLIUTO3, (arouuTo3. DKk301uTo3. Kierounas crenka. CTpykrypa v pyHKIHUN KIETOYHOW CTEHKU PACTCHUIA,
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rpuboB.

IMurornmasma. I{uto3ome. [lutockener. pukeHue UTOTUIa3Mbl. OpraHouIbI
kietku. OHOMeMOpaHHbIe OpraHoubl: dHAoIazMatnueckas ceth (DIIC), ammapar wnerku [ombmxu,
JM30COMBI, HMX CTpOE€HHE M (YHKUIWHU. B3aUMOCBS3b OJHOMEMOpPAaHHBIX OpraHOMAOB KieTKH. CTpoeHue
IPaHyJISIPHOTO peTHKYIyMa. Mexanusm nanpaenenus o6enxkog ¢ JIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [mankuii (arpaHyispHbIi) 3HIOIUIa3MAaTUUYECKUN peTHKyiIyM. CexperopHast (yHKIUs
ycrpoiictBa ['onbxu. Moougurayua 6enkoé 6 annapame I onvoxcu. Copmuposka 0enkog 6 annapame
T'onvoorcu. TlepeBo3ka BelecTB B kKamepe. Bakyonu pactutenbHbIX KieTok. Kierounsit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOMJIBI KJIETKH: MUTOXOHAPHUH, IUIACTHIBL. [Ipoucxodrcoenue MumoxoHoputi u
naacmuo. Cumbuozenez (K.C. Mepeowckoeckuii, JI. Mapeynuc) . CTpoenne W (QyHKIMM MHUTOXOHIAPUN U
riactul. [lepBudHble, BTOPUYHBIE M CIOXHBIE IMIACTUABI (OTOCHHTE3UPYIOIUX 3YKAPHOT. XJIOPOIIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIUX PACTEHUI.

HememOpannsle ~ opraouasl  CrpoeHne U (QyHKOMM ~ HeMEeMOpaHHBIX  OpPIaHOMJIOB

kIeTku. Pudocomsl. Ilpomescymounule Humu . MukpouiaMeHTbl. AKmunoguvle
Muxkpogunramenmol . MplllieuHbIe KIJIETKH. AKmunogvie KOMNOHEHmMbl HeMbILUEYHbIX
k1emok. Mukpotpy6ouku. KineTounsrit eHtp. CTpoeHue u JIBOKEHUE KTYTHUKOB u

pe3Hndek. MukpoTpy6ouku mutoruiasmel. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie benxu.

Anpo. Obonouka siapa, XpOMaTWH, KapuoIUla3Mma, SAPBINKH, WX CTpoeHHe U (yHKUUU. SnepHbIi
OenkoBbIll Marpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(asHOM sape. Jyxpomamur u
ecemepoxpomamun . belku XpoMmaTtuHa — THUCTOHBL [unamuxa sdepuoii mepanuu 6 Mmumo3se. foepHulil
Mpancnopm.

Knerounsle BkmtoueHus. CpaBHUTENbHAST XapaKTEPUCTHKA KIETOK JYKapuoT (pacTUTEIbHOM,
KUBOTHOM, rpUOHOIA).

JdemoHcTpauuu

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

Tabmuuel w1 cxeMbl: «CTpoeHHE 3yKapUOTHYECKOH KIeTKH», «CTpoeHHe 3IKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MHUTOXOHApUi», «Sapoy, «CTpoeHHe NpOoKapuOTHYECKON
KIIETKW.

O0opy1oBaHKE: CBETOBOMI MHUKPOCKOII, MUKPONpPENapaThl PACTUTENbHBIX KJIETOK, MHKpPOIpENnapaThl
OaKkTepHuaIbHbBIX KIETOK.

JlabopaTopHas padora «/3yueHue 3apsaa KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTHyeckas padora «/I3yueHue cBoicTBa KICTOYHOW MEMOpPAHBI».

JlabopaTopHas padora «lccnenoBanue niaa3Moiin3a U AeTIa3MOIN3a B PACTUTENBHBIX KIETKaX».

IIpakTHyeckasn padora «/3ydyeHne NBMKEHUS IUTOILUIA3M B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPeBpPallleHHe JHEPTHHA B KaMepe.

AccuMMIIAIMA ¥ AUCCUMMIISILMS — JIBE CTOPOHBI MeTabonu3Ma. TUrbl 0OMeHa BEIeCTB: aBTOTPO(HBIN
U rerepoTpodHbIil. YuacTie B OOMEHHBIX Mpoleccax. JHEPreTHuecKoe oOecreyeHue KIIETKH: MOsBICHHE
AT® B oOMeHHBbIX mporeccax. DepMEHTaTUBHBIM XapakTep KIETOYHOro wmeradbonusma. DepMeHThI, uX
CTpoeHHue, cBoicTBa M MexaHusM jedcTBus. KodepmenTsl. OTanuus (QepMEHTOB OT HEOPraHUYECKHUX
KaTanau3aTopoB. benku-akTuBaTopbl W OENKU-WUHTHOUTOPHI. 3aBUCUMOCTh  CKOPOCTH  (pepMEHTaTUBHOIO
BO3/EUCTBUS OT pa3IMYHbIX (PAKTOPOB.



[lepBuuHblii cuHTE3 BemecTB B Kamepe. DOTOCUHTE3. AHOKCUSEHHBIU U KUCTIOPOOHDIL (pomocunmes
yousarom . Ceemocobuparowjue nueMeHmovl U nueMeHmsl 6a308020 yenmpa . Poib XI0poIUIacToB B Mporecce
¢dorocunteza. CBeToBas u TEeMHas daszbl. Pomoovixanue , Cs., C . uCAM- 6uov
@omocunmesa . llponyKTHBHOCTh  (oTocuHTe3a. VccienoBanne pasziauyHBIX  (PAKTOPOB HA  CKOPOCTH
¢dorocunTesza. 3HaueHUe (HOTOCUHTESA.

Xemocunres. Paznoobpazue OpPIraHU3MOB-F€MOCHHTETUKOB! HUTPUPHULIUPYIOLIHE Oakrepuu,
xKenez00aKkTepuu, cepobakTepun, BOJOPOJHbIE OaKTepru. 3HAaU€HHE XeMOCHHTE3a.

AnaspoOHble  opraHusmbl. Buabl  Opoxenus. [Iponyktel  BpokeHuss ©W  HMX  HCIIOJIB30BaHHE
4eJI0BEKOM. AHa’pOOHBIE HCCIeI0BaHNS KaK 0OBEKThl OMOTEXHOIOTUU U BO30YIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHuM3Mbl. DTambl SHepreTudyeckoro oobmena. [loaroroButenbHblilt ATam. [nmukonus —
OECKHCIIOPOIHOE COJIEPKaHHUE TIIFOKO3BI.

buonorunueckoe okuciaeHWe, WIM KIETOYHOE JbIXaHue. Pollb  MHUTOXOHApUN B  Ipoleccax
Oouosiorndyeckoro  okucieHus. Lluknndeckue cocrosHus. OxucnurenbHoe  ¢dochopunuposanue. Iuepeus
membpannozo zpaouenma npomonos. Cunmez AT®: paboma npomonnou ATP-cunmaszwl. IlpenmymiectBa
a’pOoOHOTO MyTH OOMEHA BEIIECTB Tepe1 aHadpOOHBIM. DPHEKTHBHOCTh YHEPTETHIECKOTO OOMEHA.

JemoHncTpauuu

Hoptpetsr: JIxk. [Ipuctim, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Ourensrapar, II. Murtuemn,
I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DoTocHHTE3Y, «IDHEpreTudecKkui oomen», «buocunres Oenkay, «CtpoeHue
bepMeHTa», «XEeMOCHHTE3.

O06opyioBaHKE: CBETOBOM MUKPOCKOI, 000pyAOBaHUE ISl IPUTOTOBIIEHUS TIOCTOSIHHBIX U BPEMEHHBIX
MHUKpOIIpEnaparos.

JlabopaTropHasi padora «/3ydyeHne KaTaTUTHUYECKON aKTUBHOCTU (PEPMEHTOB (Ha MpUMEpEe aMujIa3bl
WJTU KaTaaasbl)y.

JlaGopaTopHas padora «/3yuenue GpepMEHTaTUBHOIO pacrpeesieHus nepokcuaa Bennkobpuranuu
B PACTUTENbHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JlaGopaTopHas pa6oTa «CpaBHEHHUE TIPOIIECCOB OPOKECHUS U OOIIECTBAY.

Tema 7. JlonosiHuTeAIbHAsE HH(pOPMAaLKs U J0CTABKa ee B KaMepy.

Peakuun  marpuuHoro cuHresa. [I[pyHIMII  KOMIUIEMEHTApHOCTM B pEaKUMAX  MaTPUYHOIO
cuHTe3a. Peanuzanusa BHyTpeHHeH uHpopmauuu. ['eHeTnueckuid koj, ero cBoiictBa. Tpanckpunuus —
MatpuuHblii  cuHTe3 PHK. [IpyHIMIBI  TpaHCKpUIILMHU:  KOMIIEMEHTAPHOCTb, AHTUIAPAJUIEIBHOCTb,
acuMMeTpu4HOCTb. Cobarodenue mampuunvix PHK 6 syxapuomuueckoii knemke. Hexooupyrowue PHK .

Tpancmsimust 1 ee orambl. Yuactue Brecenne PHK B Ouocuntes Oenka. YcnoBus OuocuHTE3a
oenka. KogupoBanne aMruHOKHCIIOT. Posib ppubocoMa B OMOCHHTE3€e OerKa.

Cospemennvie npeocmagnenus o cmpoeHuu eenos . OpraHuzalys T€HOMa Y IPOKapHOTOB H
JyKapuoTOB. Peryysiiisi  akTUBHOCTM TeHOB y mpokapuoT. ['mnoresa omepona (P. Kakoo, K.
Mano). Monexynsipnvie mexanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
2eHoe . Perymsmust o0OMEHHBIX TIpOIieccoB B kamepe. KietouHslil romeocTtas.

Bupycsl — HekneTouHble (OpMbI KHM3HU M oOauratHsle napazuTbl. CTpoeHHE MPOCTBIX U CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnennwiil yuxi J[HK-codepacawux eupycos, PHK-codepacauyux
supycoe, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasa, uHmezpasa .
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Bupychble 3a0oneBaHus uenoBeka, XKUBOTHbIX, pacteHuid. CIIMJ], COVID-19, couuanbhbie u
MEIULIMHCKHE NPOOIEMBI.

buoungpopmamuka: unmeepayua u amamuz Oonvuux maccueos («bigdatay) cmpyxkmypuwix
buonocuueckux Oanmvix . Hanomexnonoeuu 6 oOuonoeuu u meouyure. [Ipoepammupyemvie  QyHKYuU
benxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemoHcTpanuu

Hoptpetsl: H. K. Konsnos, J. Y. IBanoBckuii.

Tabauiel u cxeMbl: «brocunTe3 6enkay, «['eHeTndeckuit ko, «Bupychi», «baktepuodarmy.

IIpakTnyeckas padora «Co3naHue MOJENHN BUPYCay.

Tema 8. ’/Ku3HeHHbI HUKJ KJIETKHU

Knetounslii 1ukn, ero mepuonasl u perynsaunusa. Uartepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
nporekaromux B uHTep(ase. [logroroBka kinetku K aeneHuto. [IpecuHreTndeckuil (HOCTMUTOTUYECKUIN),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (MIPEMUTOTUUECKHIT) eproIbl HHTEP(Da3h.

Marpuunsiii cunres JHK — permmkanus. [Ipunnuner perumkanuu  JIHK: xommiemeHTapHOCTS,
MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUMNapauieabHoCcTh. Mexanusm perukanuu JIHK. Xpomocomel. Ctpoenue
xpomocoM. Teromepsl u  Temomepaza. XpOMOCOMHBIM HabOp KJIETOK — KapuOTHUM. JUIIOMIHBIA U
rarIonIHbIM Habophl XpoMocoM. ["'oMooruuHbie XpoMocoMbl. [1o10BbIE XPOMOCOMBI.

Henenne knerkm — Muro3. CTaiuM MHTO3a W BO3HMKHOBEHHE B HHUX MpoLEcCOB. TUIbI
muto3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadyeHrEe MUTO3a.

Perymnsmus muroTrueckoro nukia kietku. [Iporpammupyemast kiierouHasi ru0enb — arnormnTos.

Knerounoe sapo, XpomMocoMmbl, (yHKUHMOHalIbHas  TIeHOMUKA. Mexanuzmvl  nponughepayuu,
ougpepenyuposxu, cmapenusi u nocieOHux kiemok. «Lugpposas xknemrxa» — ououngopmayuoHuvlie mooenu
IMOPUOHANBLHOU KIeMKU.

JdemoHcTpanuu

Tabauiel 1 cxembl: «KU3HEHHBIH UK KIETKW», «Mutos», «CtpoeHue xpomocomy, «Pernmukanus
JTHK».

O06opyIoBaHKe: CBETOBOM MHUKPOCKOT, MUKpOTIpenaparsl: « MUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlaboparopHnasi pabora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPETapaTax».
JlaGopaTopnas pabora «HabmoneHne MuTO3a B KIETKaX KOHYHMKA KOpemKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenune n pyHKIMOHUPOBAHHE OPraHU3MA.

buonoruueckoe pasHooOpasue opraHu3mMoB. OJTHOKJIETOUHbIE, KOJOHUAIbHBIE, MHOTOKIETOYHBIC
OpPTraHU3MBI.

Oco0eHHOCTH CyIIeCTBOBAHUS U KU3HEEATEIbHOCTH OJJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJICTOYHBIE I'PUObI, OTHOKJIETOYHBIE KUAKOCTH, Apyrue NpoTUucTbl. KoroHMambHbIe OpraHU3MBbl.

B3anmocBs3b yacTeil MHOTOKJIETOYHOIO OopraHu3ma. TkaHH, OpraHbl U CUCTEMbl OpraHoB. OpraHusm
KaK eIMHOEe YesoBe4YecTBO. [ 'omeocTas.

Txanu pacteHuid. Tunbl pacTUTENBHBIX TKAaHEW: oOpa3oBaTeibHAs, IOKPOBHAs, MPOBOIAIIAL,
OCHOBHasi, Mexanuueckasi. OCOOEHHOCTH CTpOeHUs, (GYHKIIMHM U PACcTOIOKEHNE TKaHEeH B OpraHax pacTeHuH.

Txkannm JKWBOTHBIX MW 4YelloBeKa. THIBI TKaHEW JKWBOTHBIX: SIUTCIIMAaJIbHaA, COCIUHUTCIIbHAsA,
MblIlIeYHast, HepBHas. OCOOCHHOCTH CTpOEHUS, PYHKIMU U PACIOJIOKEHUE TKaHEW B opraHax >XHUBOTHBIX U
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YEJI0BEKa.

Opranel. BereratuBHble M TeHEepaTHUBHBbIE OpraHbl pacTeHWil. Opranbl U OpraHbl JKUBOTHBIX U
yesoBeka. OyHKIUU OpPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranusMoB. Kapkac pactenuii. CkeneTsl OJHOKJIETOYHBIX H  MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHHUI ckeneTbl. CTpOEHUE U ONPEEIIEHNE COEIMHEHUI KOCTEN.

JIBukeHHEe OpraHu3MOB. J[BIDKCHHWE OJHOKIETOYHBIX OpPraHW3MOB: aME&OOWIHOE, IKI'YTHKOBOE,
pecHuYHOE. /[BMyKeHHEe MHOIOKJIETOYHBIX PACTCHUM: TPONM3Mbl U HACTUU. JIBHKEHHME MHOIOKIETOYHBIX
’KMBOTHBIX U YEJIOBEKa: MblIlIeyHas cucreMa. Pediexc. CkeneTHble MBIIILBI U UX paboTa.

[Tutanne opranuszmoB. [loryomenne BOAbI, YIJEKUCIOrO Ta3a M MUHEPAIbHBIX  BEILECTB
pacteHussMHU. [Iutanre  KMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE  nuiieBapenue. Ilutanue
MTO3BOHOYHBIX KUBOTHBIX. OTAEIBI 3aKJIIOYEHUS cornamenus. [InmesapurensHble
xkenessl. [InieBapurenpHas cucTeMa 4enoBeKa.

Jbixanue opranu3moB. Jlpixanue pacteHui. J{pixanue >kuBoTHBIX. Juddy3us raza yepes noBepxHOCTb
kiaetku. KoxxHoe — gpixanue. JlpixatenbHash — MOBEpXHOCTb. JKabepHoe u  yerkoe  JpIxaHue. J[pixaHue
MO3BOHOYHBIX  JKMBOTHBIX M 4YEJIOBEKA. DBONIOLMOHHOE  YCIO)KHEHHE  JIETKAX  I03BOHOYHBIX
KUBOTHBIX. J[pIXaTenbHass ~ cucTeMa  4elnoBeKa. MexaHu3M  BEHTWISUMM  JISTKMX y  OTUI U
miekonuraroumux. PerynmupoBanue obmiectsa. JlpixareabHble 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MoOB. TpaHCIIOPTHBIE CHCTEMBI pacTeHWil. TpaHCOPT BELIECTB Yy
KUBOTHBIX. KpoBeHOCHass cucremMa u ee opraHbl. KpoBeHOCHas cHcTeMa I03BOHOYHBIX JKHBOTHBIX H
yenoBeka. CepJiie, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaieHHs. DBOIIOLMOHHBIE OCIOKHEHHUS
MOpaKEHHsI KPOBEHOCHOM CHCTEMBI MIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u ee peryaupoBaHue.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. Beinenenne y kMBOTHBIX. COKpaTUTENIBHBIE
Bakyosu. Opranbl BbiAeneHus. OUIbTpaAIHsl, CEKpeuuss U OO0paTHOE BCAChIBAaHME KAaK MEXAaHU3MBI pabOTHI
OpraHoB BbleneHus. CBS3b IIOJIOCTH Tena c KPOBEHOCHOM u BBIJICIIUTEIILHON
[I0CJIEZI0BATEIbHOCTIO. BhIieieHne 'y  MO03BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku. Ctpoenue u
¢dbyHkunonnpoBanue Hepona. O6pazoBaHHE MOYH Y YEIOBEKA.

3ammra OpraHu3MoB. 3alUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. COpbl TyOUTEIbHBI M  LIUCTHI
mpocTeimux. 3ammura y MHOTOKIETOUHbIX pacTteHuil. KyTtukyna. CpencTBa MacCUBHOM U XMMHUYECKOU
3aiuThl. OUTOHIUBI.

3ammTa y MHOIOKJIETOUHBIX JKMBOTHBIX. [IOKpOBBI M HMX IpOW3BOJHBIE. 3alllUTa OpraHU3Ma OT
Oonesneit. UMMyHHast cuctemMa yenoBeka. KeTOUHbII M TyMOpaibHBIH MMMYHUTET. BpoxneHHbI U
npuoOpeTeHHbIN 0cOOEHHBI MMMYHHTET. TeopHs KIIOHaJIbHO-cedeKTUBHOTO nMMyHHTeTa (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBEThl OpraHU3MOB. POjIb BPOXK/IEHHOIO UMMYHUTETA B Pa3BUTUHU
CHCTEMHBIX 3200JIeBaHUH.

Pa3ieyeHne W peryauMpoBaHMe y  OpPraHu3MoB. Pa3spaXumMocTp y ~ OJHOKJIETOYHBIX
opranu3MoB. Takcucsl. Pa3paxuMOCTb U peryaIupoBaHue y pacTeHU. POCTOBbIE BellleCTBa U UX 3HAYCHUE.

HepBHas cucrema u peduexkTtopHas peryisuuss y OKMBOTHbIX. HepBHas cucrema u ee
OTZIEJNBI. DBOJIOLMOHHOE YCIOKHEHUE HANpPSUKEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTAENBl T'OJIOBHOTO
MO3ra 03BOHOYHBIX KMBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHbIe U yCIOBHBIE pEQIIEKCHI.

['ymopanbHas perynsauus U SHIOKPHUHHAS CHCTEMA >KMBOTHBIX M 4YesloBeKa. JKenespl dHAOKpUHHOU
CHUCTEMBI U KX TOPMOHBI. [[elicTBHEe rOpMOHOB. B3aUMOCBS3b HEPBHOM M SHAOKPUHHOM CUCTEM.
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JdemoHcTpanuu

Iloptper: U. I1. ITaBnos.

Tabmuiel w0 cxeMbl:«OHOKJIETOYHBIE  BOJAB), «MHOTOKIETOYHBIE BOAB), «bakrepumy,
«IIpocreiimmey», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBbl OpPraHOB TMO3BOHOYHBIX JKUBOTHBIXY,
«BuyTtpennee crpoenue pacreHuit», «Tkanu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHHE CTEONSD». »,
«CTpoeHue JIMCTOBOM MIACTUHKWY», « TKaHU KUBOTHBIX», «CKener uenoBekay, «IlumeBapurenbHas cucreMay,
«KpoBeHocHast cucremay, «JlpixarenbHast cucrteMay, «HepBHas cucrema», «Koxkay», «MblieyHas cucreMay,
«BpimenurenbHas  cucteMa». », «OHIAOKpHHHas cucteMay, «CrpoeHue wmbimy, «MMmyHHTETY,
«Kumeunononoctueiey, «Cxema nuTaHus pacTeHuid», « KpoBEHOCHbIE CHCTEMBbI MMO3BOHOYHBIX JKUBOTHBIX),
«Ctpoenue ruzipel», «CTpoeHue 1miaHapun», « BHyTpeHHee cTpoeHue JA0XKAEBOro uepBs», «HepBHas cuctema
peiO», «HepBHast cucrema narymkuy, «HepBHas cuctema npecMbIKarImmxcs», «HepBHas cucreMa OTHID,
«HepBHas cuctema muexonurtammux», «HepBHas cucrema yenoBekay, «Pedmexcy.

O06opyoBaHue: CBETOBOM MUKPOCKOII, MHKpOTpenapaThl OJHOKJIETOYHBIX OpraHu3MOB,

MUKpOTpenapaThl TKaHEH, PaKyIIKKH MOJUIFOCKOB, KOJUICKIIUM HACEKOMBIX, UTJTIOKOXKUX, JKUBBIC 3K3EMILISPHI
KOMHATHBIX PAcCTCHUH, repOapuu pacTeHWH pPa3HBIX OTIENIOB, BIJIAYKHBIC IPEMapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJEThl 4YellOBeKa, O00OpyIOBaHUE IS
MIPOM3BOJICTBA TIOYBEHHOTO U BO3YITHOTO CHIPhS. DJIEMEHTHI MMTAHMUS, TIPOU3BOIHBIE KpaxMaia U COSAMHEHUS
noj JaercTBreM (epMeHTOB, 00OpyIOBaHWE ISl TPOBEICHHS OIBITOB IO SKOHOMHUYHOCTH YKH3HEHHBIX
E€MKOCTEH NETKNX, MEXaHUUECKUX MEPETHUX JIBHKCHUN, MOJIEIH TOJIOBHOTO MO3Ta PAa3IIMYHBIX )KHBOTHBIX.

JlaGopatopnas padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TkaHel )KMBOTHBIX).

JlaGopatopnas padora «/3yueHrne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPraHU3MOB.

DopMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecrojioe (BKIII0Yasi BETeTaTHBHOE) U MOJIOBOe. Bupl Oecrnonoro
Pa3MHOKEHUS: TOYKOBAHUE, CIIOPYJIIAIHSA, (hparMeHTaIHsl, KIOHUPOBAHHE.

[TonoBoe paszmHoxkeHue. [lonoBble kineTkw, wunu ramersl. Meio3. Ctaguu  Meiio3a. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIcil Melo3a M IOJOBOrO mporecca. Meiio3 u ero
MECTO B KU3HEHHOM IIUKJIE TEJ.

[IpenzapoapieBoe pazsuthe. 'ameTorenes y >kuBoTHbIX. [losioBbie sxerne3sl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. Criepmarorene3 u ooreres. CTpoeHHe MOJIOBBIX KIETOK.

Omo10TBOpEHUE M 3MOpPUOHANIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOOTBOPEHUS: Hapy’>KHOE,
uccienosanus. [laprenorenes.

WHauBuayabHOE pa3BUTHE OPraHU3MOB (OHTOTEeHE3). OMOPHOJIOTHS — Hayka O pPa3BHTHHU
Opranu3MoB. Mopgozenes — 00Ha u3 2nasHvix npobaem smobpuonocuu. [lonamue mopgozenos u mooenu
mopghoeeneza . Ctaquu  dMOpUOTEeHE3a  KMBOTHBIX (MO TpHHIUNY  JArymkH). Jpobnenue. Tums
npoOnenus. /Jlemepmunuposannoe u HeOepMUHUPOBAHHOE opobnenue. Bracmyna, 8U0bL
onacmyn . OCOOCHHOCTH JIPOOJICHUS] MJICKOITUTAIOIIUX. 3apOJIBIIIEBhIE JIMCTKUA (TacTpyJIsims). 3aKiaaKa
OPraHOB M TKaHEH U3 3apOJBIINICBBIX JINCThEB. B3aMHOE BIMSHUE PAa3BHBAIOIIETOCS —3apOJbIIa
(oMOpuoOHaNbHAsT WHIYKIHSA). 3aKjIalKka IUIaHA BOCCTAHOBJICHUS THTAHHS KaK pe3yJIbTaT HEPAPXUUCCKUX
B3auMoOJIeiicTBUI TeHoB. HaOmoeHne 3a SMOPUOHANBHBIM Pa3BUTHEM DPa3IUUHBIX (AKTOPOB OKPYIKArOIIEH
Cpempl.

Poct u pa3ButHe xuBOTHBIX. [locTaMOproHanbHbIi niepuo. [Ipsimoe u Henpsimoe pazButue. Pa3purne
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¢ MeTamopdo30M y OECIIO3BOHOYHBIX U IMO3BOHOYHBIX KHBOTHBIX. bHONOrmueckoe 3Ha4YeHHWE MPSIMOTO U
HETPSIMOTO Pa3BUTHsSI, UX PACTIPOCTPAHEHHS B MpHUpPOJe. TUIBI pocTa >KUBOTHBIX. DAKTOPHI perysainuu pocTa
KUBOTHBIX © YeioBeka. CTaiuu MOCTIMOPHOHANBHOTO pa3BUTHUA JKMBOTHBIX U 4enoBeka. [lepuoss
OHTOTeHe3a yenoBeka. CTapeHHue U CMePTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

PasmHOXXeHHe U pasButue pacteHuid. [ametopur u cnopodut. Meito3 B IKU3HEHHOM IIHKIIE
pactenuii. OOpazoBaHue criop B mpolecce Meio3a. ['ametorene3 y pacreHuil. OmiofoTBOPEHUE U Pa3BUTHE
pacTUTEIBHBIX OPraHU3MOB. J[BOIHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHHe W DPa3BUTHE
CEMSIH.

MexaHu3MBbl pEryJsiiui OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoncTpanuu

Hoptpetwi: C. I'. HaBammn, X. [lIneman.

Tabouibel  u  cxembl: «BeretatuBHoe  pa3MHOkeHHe», «Tumbl  0ecrmoioro  pa3MHOXKEHUS,
«Pa3MHOXeHUE XJIaMUIOMOHaIbl», «Pa3MHOkeHWe 3BrieHs», «Pa3mHoxeHue ruape», «Menosy,
«XpoMocombl», «l'amerorenesy», «CTpoeHue SWULEKIETOK M CHEpPMaTo30UlI0B», « (OCHOBHBIE CTaauu
oHTOorene3a», «lIpsimoe u Hemnpsmoe pa3BuTue», «Pa3BuTue MalcKoro xyka», «Pa3zButue capaHum»,
«Pa3zButne nsArymkm», «J/{BOHOE OIJIONOTBOpPEHHME Yy IIBETKOBBIX pacTeHHi», «CTpoeHue ceMmsiH
OJTHOJZIOJIBHBIX U JBYAOJBHBIX pacTeHHi», <« KU3HEHHBIN UK MOPCKUX KamycT », « KU3HEHHBIN MUK MXay,
«KW3HEHHBIN TUKI NATOPOTHUKA», «KM3HEHHBIN HUKII COCHBD.

OOGopynoBaHWe: CBETOBOH MHKPOCKOI, MHUKpPOIpEnaparbl SHIEKIETOK M CIIEPMATO30MI0B, MOJENb
«IIuK pa3BUTHSA JATYILKI.

JlabopaTropnasi padora «/3yueHue 3aps/ia MoOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEnapaTaxy.

IIpakTuueckas padora «BrisBlIeHNE TPU3HAKOB CXOJICTBA 3aPOIBINIEH TO3BOHOYHBIX YKUBOTHBIX).

JlabopaTropnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH M N3MEHYMBOCTH OPraHu3Ma.

Ucropuss craHoBiIeHWsT M pa3BUTUS TEHETUKM Kak Hayku. Pabotel Menpens, I'.ne @pusa,
T. Moprana. Pons oreuecTBeHHBIX yu€HBIX B reHeTHKe pa3Butus. Padoter H. K. Konbrosa, H. U. BaBuinosa,
A. H. benozepckoro, I'. /. Kapneuenko, 0. A. @unumuenko, H. B. Tumodeesa-Pecosckoro.

OcCHOBHBIE TEHETUYECKHE IOHATHS M CHUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIBHBIE TEHBI,
aJIbTEPHATUBHbBIE TPU3HAKH, JTOMMHAHTHBIM M PELIECCUBHBIN NPU3HAK, TOMO3UIOTa, I'€TEPO3UT0Ta, YUCTas
JUHUA, THOpUABI, reHoTHM, (GeHoTun. OCHOBHBIE METOJIbl TeHETUKU: TMOPUI0IOrMYECKHM, IUTOIOTHYECKHA,
MOJIEKYJISIPHO-TE€HETUUECKU .

JdemoncTpauuu

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H. beno3epckuii,
I'. JI. Kapneuenko, 10. A. ®wmmuenko, H. B. TumodeeB-PecoBckuti.

TaOnuie! u cxembl: «MeTobl TeHETUKI», «CXeMbl CKpEeIUBaHU.

JlabopaTropnasi pabdora «/[po3odmiia kak 00bEKT TeHETUUECKUX UCCICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemupanue. [lepBbiii 3axkoH MeHaennu — 3ak0H equHO00pa3us THOPUI0B MEPBOTO
nokoJieHus. [Ipasmwiio  nomuHupoBaHus. Bropoit  3akoH  MeHmenuu  —  3aKOH  pacnpenesieHUs
npu3HaKoB. L{uronornueckue 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. [ MmoTe3a Y4uCTOThI UTPHI.
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AHanusupyrolee ckpemuBanue. [IpoMexyTouHblil XapakTep Haciea0BaHus. Paciiernienie npu3sHakoB
MPY HETIOJTHOM JOMUHHPOBAHUMU.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHAETUN — 3aKOH HE3aBHCHMOTO HACJEIOBaHUS
mpu3HAKOB. [{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CuerieHHOe uccienoBanue mpusHakoB. PaboTel T. Moprana. CrieruieHHOe HacleOBaHWE T'€HOB,
HapyUIEHUE CLETUIEHUS MEXAY F'€HaMH. XPOMOCOMHAasl TEOPUsL HACIIEICTBEHHOCTH.

l'enetnueckuit  mos. XpOMOCOMHBIM  MEXaHU3M  ONpeAeNieHus 1oja. AyToCOMbl U IOJIOBbIE
XpOMOCOMBI. ['oMOrameTHsIi u reTeporaMeTHbIN noit. ['enernueckas CTPYKTypa IIOJIOBBIX
xpoMocoMm. HacrenoBanue mpu3HaKoB, CLETIEHHBIX C MOJIOMKOIA.

I'enoTun kak nenoctHas cucrema. [lneiorpornus — MHOKECTBEHHOE IEUCTBUE TeHa. MHOKECTBEHHbIN
aitenusM. BzanmopeiictBrue HeamienbHbIX reHoB. KoMmmieMentapHocTs. Onucras. [lonumepust.

['eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHUH, >KUBOTHBIX M 4YEJIOBEKa, a TaKXK€ KOHTPOJb HUX
MIPOLIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DyHKUUH. ['eHeTHueckre MexaHu3Mbl CUMOMOTeHe3a, MEXaHU3Mbl
B3aMMOJICHCTBHSI «XO3SIMH — TMapasuT» M «XO3IMH — MHUKpoOHMOM». ['eHeTHdeckue acreKTbl KOHTPOJIS U
M3MEHEHUS eCTECTBEHHON MH(POPMAIMH B KJIETKaX U OPraHU3Max MOKOJCHHM.

JemoHncTpauuu

IMoptpetsi: I'. Menaens, T. Mopran.

Tabmuubl _u cxewmsl: «[lepBbiit 1 BTOpoit 3akoHbl Menaens», «Tperuit 3akoH MeHaensy,
«AHanmm3upyloiee ckpenmBanuey», «Hemomnoe nomuaupoBanuey, «CLenaeHHOE UCCIEA0BaHUE TPU3HAKOB Y
npo3odunby, «['enetuka nmona», «Kapuorun uenoseka», «Kapuotun apozoduib». , «KapuoTum nTuub,
«MHOKeCTBEHHBIHN anIeln3My», «B3anMoaencTBie TeHOBY .

OOGopynoBaHue: MOJIENTb  JJIsi  PACMpOCTPAHEHUS NPHU3HAKOB €AUHOO00pa3us TUOPHIAOB TIEPBOTO

MOKOJICHUSI W  pa3/iefieHus NPU3HAKOB, MOJENb JJs paclpoCTpaHEHHs MPHU3HAKOB HE3aBUCUMOTO
HACJIEJOBAHUS, MOJENb JJIsi MPOJODKCHHS MPU3HAKOB CIETJICHHOTO HACIEAOBAHUS, CBETOBOW MHMKPOCKOII,
MUKponpenapat: «Jpo3opumay.

IIpakTuueckas padora «3yueHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITBD.

IIpakTuyeckas padora «/3yuenue pe3yabTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y APO3OQIIBI.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiicTBue mpu BO3ACHCTBUM TEHOTHNA U cpefa mpeBpamarorcs B (eHotur. M3MEeHUNBOCTH
npu3HakoB. KauecTBEHHbIE W KOJWMYECTBEHHBbIC NpHU3HAKU. BUIbl HM3MEHYMBOCTH: HEHACIEACTBEHHAs W
HacyenCcTBeHHas. Moau(puKaluoHHass W3MEHYMBOCTh. PONlb  3aKiIlOYeHHsT B CTOPOHY MOIUGBUKALMOHHON
n3MmeHunBoctd. Hopma  CocrosiHue npusHaka. BapuaunonHslli  psa M BapuanuoHHas kpuBas  (B.
Noranucen). CpoiicTBa MOIU(DUKAIIMOHHOW N3MEHYUBOCTH.

l'enoTunnueckass n3MeHUUBOCTh. CBOMCTBA F€HOTUIMYECKOWM M3MEHYMBOCTU. BHUIBI T€HOTUIIMYECKOU
M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOunatuBHasi HW3MEHYMBOCTh. Meii03 W  TOJOBOM TMpOLIECC — OCHOBAa KOMOWHATHBHOU
M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHMM I'€HETHUYECKOTro pazHooOpasus B Mpeienax
OJIHOTO BHJIA.

MyTanoHHass U3MEHYMBOCTh. BUibl MyTanuil: TeHHbIE, XPOMOCOMHbIEC, T'€HOMHbIE. CTIOHTaHHbIE U
WHIYLIUPOBAHHBIE MYyTallMM. SInepHble W IUTOIIa3MaTHdeckue MyTtanuu. CoMaTHYecKue U TOJIOBBIE
MyTaruu. [IpuarHbl BO3HUKHOBEHHS MyTanuid. MyTareHpl U MX BJIMSHHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHX psIoB B HacleAcTBeHHOM wu3MeHunBoctu (H.U.
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Bagsunos). Buesigepnast '3MEHYUBOCTh U HACJIEICTBEHHOCTb.

Dnucenemurxa u 3MUSEHOMUKA, POIb INUCCHEMUYECKUX (PAKMOpPos8 8 HACIe008aHUU U USMEHUUBOCTIU
GheHomunuyeckux npu3HaKos 8 Opeanu3me.

JdemoHcTpanuu

Ioprpertst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabauiel ¥ cxembl: «Buasl M13MEHIUBOCTHY, «Moau(uKaIMOHHAs U3MEHINBOCThY, «KoMOMHAaTHBHAS
U3MEHYUBOCTBY, «Meio3», «OmnonoTBopeHuey, «I'eHeTuueckre 3a00eBaHus YeTOBEKay, « BUIABI MyTallun.

O6opynoBaHue: KHUBbIE M TepOapHBIC 3K3EMIUIIPbl KOMHATHBIX PAacTeHHH, pUCYHKH (¢ororpadun)

YKUBOTHBIX C PA3TMYHON XPOHOJIOTMYECKON N3MEHYUBOCTBIO.

JlabopaTtopHuasi pabora «MccnenoBanue 3aKOHOMEPHOCTEU MOIU(DUKAITMOHHOM
M3MEHUYUBOCTH. [ocTpoeHue BaprallmOHHBIX PSIZIOB M BApUALIMOHHOW KPHUBOM.

IIpakTHyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa YeI0BeKA.

Kapuotun uyenoBeka. MexayHaponHass mporpamMma HCCIEJOBaHUS TIE€HOMa 4eloBeka. MeToabl
W3Y4YeHHUs] TEHETUKH YeJIOBEKAa: T'CHEAIOTMYECKUH, OJM3HENOBbIN, ITUTOTCHETUYECKUM, TOMYISIIMOHHO-
CTaTUCTUYECKUM, MOJEKYJIApHO-TeHEeTHYeCKuii. COBPEMEHHOE OIpEJEiCHNe TEHOTHUIIA: TOJIHOTE€HOMHOE
CEKBEHUPOBAHKE, TCHOTUITUPOBaHUE, B TOM 4ucie ¢ nmomotibio [T1{P-anamm3a. HacneactBennsie 3a00neBanus
yelioBeka. I eHHbIe Hu XPOMOCOMHBIE 3a00J1eBaHUSA yeJioBeka. bonesnn c HacJIeICTBEHHOU
MIPEAPACIIONOKEHHOCTRIO. 3HAYCHUE MEAMIIMHCKON TEeHETUKH B TPEIOTBPAIICHHMH W BO3HHUKHOBECHUU
TCHETHYCCKHUX 3a00JIeBaHUI genoBeka. MeInKo-reHeTHIeCKoe KOHCYJIbTHpOBaHue. CTBOJIOBBIE
kieTkd. [loHaTHe «reHeTnyeckast Harpy3ka». ITHYECKHE acleKThl B 00JIaCTH MCCIEAOBAHUN peAaKTUPOBAHUS
FeHOMAa U CTBOJIOBBEIX KJIETOK.

Ienernyeckue (GakTOphl MOBBIMICHHONW YyBCTBUTEILHOCTH YENIOBEKAa K XHMHUYECKOMY 3arpsi3HEHUIO
OKpYy>Karoten cpepl. ['eHeTrnueckast mpeapacioioKEHHOCTh YeTTOBEKA K TaTOIOTHSM.

JdemoHcTpauuu

Tabmuime! 1 cxembl: «KapuoTun dyenoBekay, «MeToapl H3yUeHHs] TCHETUKU YeloBeKay, «I eHeTHueckue
3a00JIEBAHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHNE U aHAIU3 POJIOCIOBHOWY.

Tema 15. Bo16op Tea

Jomectukanuss u BBIOOp. 3apoxkacHue cenekuuu u peructpamuu. O0yuenue H. V. BaBumoa o
LleHTpax MPOUCXOXKACHUS U MHOT000pasus KyJIbTypHBIX pacTeHUU. Poyb ceneklnu B CO3IaHUU Pa3iIHuHBIX
pacTeHud U TOpoA >KUBOTHBIX. COpT, MOpoja, TaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACJEICTBEHHOM
m3menunBoctu H. 1. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtonbpl ceneKIMOHHOW paboThl. ICKyCCTBEHHBIM OTOOp: MAacCOBBIA M HWHIWBUIYATbHBIA. DTaIlbI
KOMOWHAIIMOHHOM cenekiuu. VcrpITanue Mpou3BOIUTENICH IO MOTOMCTBY. OTOOp MO T€HOTHITY C IMTOMOIIBIO
OLICHKH (DEHOTHIA MOTOMCTBA U OTOOP MO TEHOTHIY ¢ oMol ananu3a JJHK.

HcKkycCcTBeHHBIM MyTamsl Kak METOJ CEJICKIIMOHHOW pPaboThl. PaanialimOHHBIE M XUMUYECKUN
MyTareHe3 KaK HCTOYHMK MyTalluidi B KyJbTypHbIX (Qopmax opraHu3MoB. Mcnonp3oBaHue TE€HOMHOU
00paboTku 1 MeTo10B pekomOnmHaHTHOM JIHK a1 momydyeHust ncxoHoOTo MaTepuaia Jijisi CEIeKITUH.

[Tonyuenue nonurionnoB. BHyTpuBHI0OBas ruOpuan3amnus. bIn3KopoJaCTBEHHOE CKpEIIUBaHUE, WA
nHOpuauHT. HepocTBeHHOE CKpemmBaHue, Wik ayTOpuauHT. ['etepo3uc u ero mpuumHa. Mcmonp3oBaHme
reteposuca B ceneknuu. Otnanénnas — rubpuausanus. [Ipeogonenue Oeciuionusi  MEXBHMIOBBIX

14



ruOpuaoB. JlOCTHKEHUS CENEKIIUN PACTEHUI U KUBOTHBIX. «3e1€HAsA PeBONOYULY.

CoxpaHeHHe U U3yYCHHE T€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTCHHM W UX AUKUX POJAMYUCH IJIA
CO3JIaHHsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3AUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasierue
2eHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEeNAX YIyYuleHus
CYWecmeyIowux 1 Co30aHuUsi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM Hucie C NPUMeHeHUuem COBPEeMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NePe)08bIX UOell U NePCHEeKMUBHBIX MEXHOI02UL.

JdemoncTpanuu

Hoptpetsl: H. K. BaBunos, WU. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI. Actaypos,
H. bopnoyr, JI. K. benses.

Tabauiel U cxembl: «LleHTpBl MPOUCXOKACHUS M MHOT000pasus KyJIbTYPHBIX pacTEHUi», «3aKoH
TOMOJIOTUYECKUX PSIOB B TOCJIEAOBATEIbHOM W3MEHUMBOCTH», «Metoasl cenekuun», «OtnanéHHas
rubpuanzanus», «MyTareHes».

JlaGopaTtopnasi padora «/3ydyeHue pazHOBUIHOCTEH KYJbTYPHBIX PACTEHUH W MOPOJ JOMAIIHUX
KUBOTHBIX.

JlaGopaTtopnas padora «/3yueHrne MeTO0B CENEKIIMU PACTEHUID.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikekypenst «OCHOBHBIE METO/BI U JOCTHKEHUSI CEJIEKIIMU PACTEHUM M )KMBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHILIMIO, TUIEMEHHYIO0 (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIOBOE XO3sICTBO, B J1a00OpaTOpHUIO
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOI0THSI M CHHTETHYECKAs OMOJIOTUsl.

OOBEKTHI, HCIIONIb3yeMbIe B OMOTEXHOJIOTHH, — KJIETOUYHBIE M TKaHEBBIE KYJbTYPBI, HCCIEIOBAHUS, UX
XapaKTepUCTUKU. TpaaulnoOHHAss OMOTEXHOJIOTHS: XJIeOONEeUYeHre, MOJyYeHNEe KHCIOMOJIOYHBIX MPOIYKTOB,
BHUHOIeTHe. Mukpobuonornueckuii  cuHTE3. OOBEKTH MHKPOOHOIOTHUECKUX TeXHOJOTHH. [Ipon3BoaCTBO
0€JIKOB, aMUHOKHCIIOT U BUTAMUHOB.

Coznanne TEXHOJNOIMM W HMHCTPYMEHTOB LIEJICHANPABICHHOIO HW3MEHEHUS M KOHCTPYMPOBAHUS
TE€HOMOB C LIEJIbI0 MOJYYEHHUsS] OPTaHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIIMX HE BCTPEUAIOLIUECS B MPUPOIE
OMOCHHTETHYECKHE ITyTH.

Knerounas  mHxeHepus. MeToapl  KyJIbTUBHPOBAaHMS  KJIETOK M TKaHEM  pacTeHHd U
x*uBOTHBIX. KpnoOanku. Comatnueckass TUOpHIM3alldsg M COMATUYECKUd sSMOpuorenes. Mcmonb3oBaHue
rarIonJI0B B CEJNEKIUM pacTeHUl. [lonyuenue Monoknonanehvlx anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX
U NONUKTIOHAILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOOTBOpEHUE. PEKOHCTPYKIHS SAULIEKIETOK U
KJIOHUPOBaHHE  KUBOTHBIX. METOA  TPaHCIUIAHTALMU  SIACPHBIX  KIIETOK. TexHonocuu  0300posienus,
KVIbMUBUPOBAHUS U MUKPOKIOHAILHO20 DAZMHONCEHUSl CEIbCKOXO3AUCMBEHHbIX KYabmyp .XPOMOCOMHasT U
reHHass WHXeHepus. ICKycCTBeHHBII CHHTE3 TeHOB U KoHcTpyupoBaHue pekoMOuHaHTHBIX [IHK. Cozdanue
MPAHC2EHHbIX opeanusmos . JJoCTHxKeHus u MEePCIEKTUBBI XPOMOCOMHOMU u TE€HHOM
WHXCHEPUHU. DKOJIIOTUYECKUE U ITUYECKHE MPOOIeMbl TeHHON HHKEHEPUH.

MeaunuHckue onorexuoiioruu. [locrrenomuas nudposas meaunnHa. [T1P-
IuarHocTuka. MeTaboMOMHBIM  aHaIKU3, TEHOIEHTPUYECKUN aHamu3 TMpoTeoMa uejoBeKa [UIsl OICHKHU
COCTOSIHUSI €T0 3/I0pOBbs. Vicronb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OmounnkeHepus
UIs pa3paboTKU (PyHIAMEHTAIBHBIX OCHOB COBPEMEHHBIX TEXHOJIOTMH CO3/IaHUsl, KOMIUIEKCHBIX TKaHEH,
TEXHOJOTHIM TpPeXMEpHOro OMONPUHTUHIA U cKaQdoJIUHra A pelieHus 3aJad MepCOHAIN3MPOBAHHOU
MeaunuHbl. Co3/laHue BEKTOPHBIX BaKLUMH C LEJIbl0 o0ecreueHuss KOMOMHHUPOBAHHOM 3aIllUThl  OT
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Bo30yauteneir OPBU, ycTanoBieHune MoOJEKyJISpHBIX CTPYKTyp ecrecTBeHHbIXx PHK-comepxammux Bupycos,
BBI3BIBAIOLINX OMACHbIE 0CO00 3a00JI€eBaHMsl YEIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Talmuier u cxemsl: «Mcnonap30BaHne MCCIETOBAHNI B MPOMBIIUIEHHOM MPOU3BOACTBEY, «KieTouHas
UHXEHEpUN», «I eHHas NH)KEHEPU».

JlaGopaTopnas padora «l3yueHrne 00bEeKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «JlyulloeHrne MOTOYHOKHCIBIX IPOAYKTOBY.

Jkckypeus «buoTexHonorus — BaXKHeWIIas NPOM3BOAUTENbHAs CHJAa COBPEMEHHOCTH (Ha
OMOTEXHOJIIOTUYECKOE MPOU3BOICTBO)».
PesepBHoe Bpems 1 yac

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJIOTHH.

OpomononHast Teopust Y. Jlapuna. [Ipeanocsiiku BOZHUKHOBEHUsI AapBUHU3MA. KU3Hb U Hay4yHas
nearenbHocTh Y. [lapBrHa.

JBuwxyumecss cuibl BuaoB 1o Y. JlapBuHy (BBICOKash CTEMEHb pPa3MHOXKEHHS OpPraHU3MOB,
HaCJIEICTBEHHAS N3MEHYMBOCTh, 00pH0a 3a CyIIECTBOBAHNUE, MBICIIH H UCKYCCTBEHHBIN OTOOD).

Odopmienue CUHTETUYECKOU TEOpUHU 3BOJIIOIUHU (CTD). HeitrpanpHas Teopus
peBostonin. CoBpeMEeHHass 3BOJIOLMOHHAS OHOJOrUs. 3HaYeHHE SBOJIIOIMOHHON TEOpUM B €CTECTBEHHO-
HAay4YyHOH KapTHUHE MUpA.

JdemoHcTpanuu

Hoprpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. Jlapsun,
C. C. YetBepuxos, U. 1. Imansrayzen, Jx. Xonnein, J. K. benses.

Tabauisl 1 cxeMmel: «Cucrema xuBoil npupojsl (no K. Jlunuero)y, «JlecTHuna >KuBbIX CylIecTB (110
Jlamapky)», «Mexanu3m GOpMHUPOBaHUS MPUCTIOCOONICHUH Y pacTeHHH 1 )KUBOTHBIX (10 Jlamapky)», «Kaprta-
cxema mapuipyta myremectBus Y. Jlapsunay, «Haxoaku Y. JapBunay, «Dopmbl 00pbOBI 32 CYIIECTBOBAHUEY,
«[loponer romybeit», «MHoOrooOpazue KyJbTypHBIX (popM KamycTb», «llopogbl TOMAIIHUX KUBOTHBIXY,
«Cxema oOpaszoBaHus HOBbIX BuioB (mo Y. JlapBuny)», «Cxema paBeHCTBa JABMXKYIIEH CHJIBI CHIJIOBOM
LIUBUIN3ALUN», « OCHOBHBIE IIOJIOKEHUSI CUHTETUYECKON TEOPUHN IBOJIIOLIUN.

Tema 2. Mukpo3BoIous U ee pe3yJbTaThl

[Tonynsauus kak sjaeMeHTapHas eluHuLA 3BOMOLKU. COBPEMEHHBIE METO/bI OLICHKH T'€HETHYECKOIO
pa3HOOOpa3ust M CTPYKTyphl momyisanuid. M3MeHeHne reHopoOHIa Kak »3JIEMEHTapHOE 3BOJIOLHOHHOE
sBJICHHE. 3aKOH reHeTu4eckoro pasHosecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOpPBl (IBMKYILME CHIIBI) 3BOJIONMH. MyTanmoHHb mponecc. KomOuHaTuBHas
M3MEHYMBOCTh. Jlpelid TreHoB — ciyuaiiHble HEHamlpaBlieHHble M3MEHEHHMS YacCTOTHBIX ajuieleil B
nonynanusax. Opdexkt  ocHoBatens. dpgdexm  Oymuinounozo  copaviuika. CHudCeHue — 2eHemuiecKo2o
pasnoobpazus: npuuuna u cireocmeus. Ilpossenenue sgpgexkma Opeligha 2eHo8 6 KPYNHLIX U MEIKUX
nonynayusax. Murpauuu. M3onauus nomynsuuid: reorpadudeckas (MIPOCTPAHCTBEHHAs), OHOIOTHYECKas
(penpoyKTHBHAS).

EctectBeHHbIil 0TOOp — HampaBistomuii  Qaxtop sBomonuu. opMbl  ecTecTBEeHHOro 0TOOpA:
JBIDKYIIHE, CTaOMIM3HWpYIomKe, paspbiBaomue (paspymutenbabie). [lomoBoir or6op. Bo3HukHOBEeHHE U
3BOJIFOLMS aKTUBHOT'O MTOBEJCHUS KUBOTHBIX.
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[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOLNUH. BOZHUKHOBEHHE MPHUCIIOCOOICHUM
y  opranm3moB. Apomopdo3zsl W wamoamanrtanuu. [IpuMepsl  TpUCTIOCOONEHWH Yy  OpPraHU3MOB:
MOp(OJIOTHUECKHE, KOHJTyKTHBHBIE, OMOXUMHYECKUE, noBesieHYeckre. OTHOCUTEIHHOCTD
PUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPO3BOMONMU. M3omsamus —
KIo4eBoil  ¢akTop  BupooOpazoBanus. [Iytm  w  cmocoObl  BHIOOOpa3oBaHUS: — aJUIOMATPUYECKOE
(reorpaguueckoe), CHUMITaTpUYECKOe (3KONIOTHYECKOE), «MT'HOBEHHOE» (monuIuION I3y,
ruOpuau3anys). JmuTenbHOCTh SBOTIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponmp  osBomonMoHHOM ~ Owoiormu B pa3pabOTKe  HAYYHBIX  METOJOB  COXPaHEHUs
O6nopazHooOpa3usi. MUKpPOIBOJIOLUS U KO3BOJIIOLUS Mapa3suTOB U MX X03s5€B. MexaHu3Mbl (OPMHPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U Cpe/icTBaM OOpBObI C HEll.

JdemoHcTpaunu

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

Tabnuuel 1 cxembl:«MyTanoHHasE U3MEHUMBOCTBY, «llomymsiuMoHHas CTpykTypa BHIa», «Cxema

nposiBieHus: 3akoHa Xapau—BaitnOepray, «J/IBukyliue CHIIBI HBOMIOLUNY», «DKOJIOTUYECKAs W30S
MOMYJIAIIMA ceBaHCKOM openn», «['eorpaduueckas U30JA1US JTUCTBEHHUIIBI CHOMPCKON ¥ JTMCTBEHHUIIBI
naypckoit», «llomynsinoHHble BOJHBI KOPEHHBIX XHUIIHUKOB M KepTBbDY, «Cxema AeWCTBUN €CTeCTBEHHOTO
oroopay», «Popmbl 6OpBOBI 32 BEDKUBaHUEY, «HAYCTpHAEHBIA MeaHU3MY, «KHUBBIE IPUPOTHBIC PECYPCH»,
«ITokpoBuTENnBHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas okpacka >XUBOTHBIX», «DH3HOIOTHYECKHE
ananranuny, «lIpucnocobieHHOCTh OpraHU3MOB M €€ OTHOCUTENBHOCTb». », «Kpurepuu Buga»n, «Buabl-
nBonHuKM», «CTpykTypa Buga B mnpupoae», «Cmocobsl BumooOpazoBaHus», «l eorpaduueckoe
BUJ000pa3oBaHuWE TpeX BHUJOB JIAHJBIEH», «DKOJIOIMYECKOE BHJ000pa30BaHME BHUJOB CHHMID,
«[Tonunnouael pactenuit», «KamycTHo-peeunbIii ruOpum. ».

Ob6opynoBanue: repdapuy pacTeHHW, KOJUIEKIIMU pPAaCTeHUH, 4dydella NTUIl M 3BEpel ¢ Ipumepamu
Pa3NUYHBIX MPUCTIOCOOJICHUH, Yydena NMTHIl M 3Bepeil pa3sHBIX BUAOB, repOapuyl pacTeHH ONU3KUX BHIOB,
00pa3oBaHHbBIE PA3TMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsBICHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHas padora «IIpunoxxeHuss OpraHu3MOB U UX OTHOCUTEIbHAsL CIOCOOHOCTH JIAEPCTBAY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHIO».

Tema 3. Makpo3Boonusi 4 ee pe3yJbTaThl

Metonbt U3yYeHUS MakposBoJronuy. [laneontonoruueckue METObI U3yYeHUS
sBoonu. [lepexonueie popmbl 1 PUIIOreHETHYECKHE PSIbl OPTAHU3MOB.

buoreorpaduyeckue Metonsl uzydeHus muBwimzanuu. CpaBHeHue GJopsl U (ayHbl MaTEpPUKOB H
ocTpoBoB. bruoreorpaduueckue odnactu 3emian. BUAbI-OHIEMUKN U PETUKTHL.

OMOPHUOIOrHYECKUE U CPABHUTEIBHO-MOP(OIOrHIeCKre METO bl U3YUEeHHUs IBOOLUH. [ eHeTnueckue
MEXaHM3Mbl 3BOJIOIMHM, OHTOTE€HE3a M MPOJBIKEHUS SBOJIOIHMOHHBIX HOBIIECTB. ['OMoNOrHMYHbBIE H
OJIMHAKOBBIE OpTaHbl. PyuiMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-TEHETHUECKHUE, OMOXUMUYECKHE U
MaTeMaTHYeCKUe METOJbl M3yueHUs 3BOJIOLUU. ['oMonoruuneie reHbl. COBpeMEHHbIE METOJbI MOCTPOCHUS
(bUIOTeHETUYECKUX TEXHOJIOTHIA.

XpPOMOCOMHBIE MyTaITUH W YBOJIOIHSI TEHOMOB.

OO0mume 3akoHOMEpHOCTH (TpaBWiIa) 3BOJIOIUH. [lpunyun uzmenenus Gyuxkyui . Heobpatumoctsb
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peBoonnU. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLIUH.

JdemoHcTpauuu

Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkens.

Tabauiel U cxeMbl: « DUIOTEHETUYECKUI PsJ JOMAaAn», «APXEONTEPUKC», «3BEpO3yObIe SIIEph»,
«Creronedansiy, «Punnoduter», «CeMeHHbIE TAaIOPOTHUKWY», «buoreorpaduueckue 30HbI 3eMim», «Jpeid
KOHTUHEHTOBY», «Penuktely, «HavanbHble cTagumy. SMOPUOHAIBHOTO Pa3BUTHUS MO3BOHOYHBIX >KHUBOTHBIXY,
«'oMONOTHYHBIE U TIOXOXKHE OpPraHb», «PyIuMEHTBD», «ATaBU3MBI), «XpPOMOCOMHBIE HAaOOpHI YeIOBEeKa W

HIXUMITaH3E», «I'maBubBIC HaITpaBJICHUS 3BOJIIOITUNY, «OGH_II/IG IMPUHIHUIIBL 5BOJIOLUN).

OGopynoBaHue: KOJJIEKIIMK, TepOapuu, MYJSDKM TPUPOAHBIX YacTed OpPraHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3sBuTHE )KU3HU HA 3emuie.

HayuHble rumorte3sl MPOUCXOXKACHUS >KU3HM Ha 3emiie. AOuoreHes u naHcrepmus. JloHaydHble
MIPEJICTABICHUS O 3aPOKICHUM KHU3HU (KpealnoHu3M). ['UmoTe3a NoCTOSIHHOTO caMO3apOsKICHUS KU3HU U ee
nposepka onbiToM @. Penu, JI. Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue ®HU3HA U aCTpOOHOIIOTHS.

OCHOBHBIE ATarlbl HEOPraHUYeCcKoi nuBuian3anuu. [Lnanerapnas (reonoruveckas)
ABOJIIOIIMS. XUMUYEcKasi SBOMIONMsI. AOMOTEHHBIN CHHTE3 BellecTB U3 Heopranundeckux. Oneitr C. Munepa u
I'. FOpu. O6pazoBanue mnoiaumepoB u3 MoHoMepoB. KoanepBatHast rtumote3a A. . Omapuna, rumnoresa
nepBuyHOro OynboHa J[k. XonnueiHa, reHeTnueckas rumnote3a . Mémrepa. Pubo3umer (T. Yek) u rumoresa
«vupa PHK» V. I'unbepra. ®opMupoBanue MeMOpaH U B3aUMO/IEHCTBHE IPOTOKJIETOK.

Uctopusa 3emnu u MeTonbl ee u3ydeHus. Mickornaemble OpraHmdeckre octatku. ['eoxpoHosorus u ee
MeToibl. OTHOCHUTENbHAST W a0COJIIOTHAs TE€OXPOHOJIOTHs. ['eoXpoHoMornyeckass IIKaja: 30HBI, 3IOXH,
MEPUObI, STTOXH.

HavanpHble sTansl opranndeckoi nuBuiIn3anuy. [losBiaeHre U 3BOMIONMS MEPBBIX KJIETOK. DBOIOIMS
MaiiHepa. Bo3HukHOBeHue nepBbix skocucTeM. COBpeMeHHbIE MUKPOOHbIE OMOIUIEHKH KaK aHaJIOT MEPBbIX Ha
3emiie coobmiecTB. CTpomMaTonuThl. IIpokapruoThl U 9yKapHOTHI.

[Ipoucxoxaenne  3ykapuoT  (cuMOMOreHe3). DBOJIOLMOHHOE  IOJIOKeHHuE  BHUpYcoB. [lpouc
MHOT'OXO0>K/IEHUEKIIETOYHBIX OPraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl IBOJIONNHU BeeX pacTeHui. OCHOBHBIE apoMopdo3bl pacTeHuid. Berxos pacteHuii Ha
cymy. [TosiBneHne cnopoBbIX pacTeHMM M 3aBoeBaHuMe MMHU cymd. CemeHHble pacteHus. [Ipoucxoxnenue
LIBETKOBBIX PaCTCHUM.

OcHOBHBIE ATanbl KJIETOYHOM 53BoMIOIMKM Mupa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. BeHyckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBpEeMEHHOro THra. [lepBbie XOpnoBbie >XKUBOTHBIE. JKU3HL B
BOJIe. DBOJIOIUS O3BOHOYHBIX. [Iponcxoxaenne ampubuit u pentunuii. [[porcxoxaeHne MIEKOMUTAIOIINX
u nrul. [IpuHnun kmoueBoro apomopdosa. OcBoeHre OECro3BOHOYHBIMM U TIO3BOHOYHBIMHU >KUBOTHBIMU
CYILN.

Pa3Butne >xu3HM Ha 3eMie IO 3paM M IEpUOJaM: apXeW, IPOTEpOo30H, Nale030i, ME3030H,
KaiiH0301. OO011ast XapakTepUCTUKa KIMMAaTa U Fe0JIOTHYECKHUX mpoiieccoB. [losBiieHne u pacuBeT XapakTepoB
Ten. YrineoOpa3oBaHHE: €r0 COCTOSHUE U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHl.

MaccoBble BBIMUPAHMSI — JKOJOTMYECKHE KPU3KUCHI Ipouuioro. IIpuunHbl M NOCIEACTBHS MacCOBBIX
BbIMUpaHuii. CoBpeMeHHasi 2KOJIoTHYecKasi KpU3MCHasg cuTyanusi, ee ocobeHHoctu. [Ipodrema coxpaHeHus
O6uropasHooOpa3us Ha 3emIie.

CoBpeMeHHast cuctema opraHmyeckoro wmwupa. [IpuHnunel opranuzauuu opranuzauuid. OCHOBHbIE
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CUCTEMATUYECKHUE TPYIIIIbI OPraHU3MOB.

JdemoHcTpauuu

Hoptpetsl: @. Peau, JI. Cnamnanuanu, JI. [lacrep, W. . MeunukoB, A. W. Onapun, k. XonaeiH,
I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumel  u  cxeMbl:«Cxema ombiTa @. Pegm», «Cxema ombita JI. [lactepa mo wu3yueHUIo
camo3apokJeHus kusHuw», «Cxema omnbita C. Muinepa, I'. FOpuit», «OTanbl HEOPraHUYECKON 3BOIIOLUNY,
«['eoxpoHonornueckas mkana», «HadampHble 3Tambl OpraHudeckoil sBomorn», «Cxema oOpa3oBaHUS
SYKapHOT MyTeM cuMOHnorenesza», «Cucrema XuBOH mpupoab», «CTpoeHue Bupyca», «ApoMopdo3bl
pactenuit», «PuHnodute», « OTHOKIETOYHBIE BOIBD», «MHOTOKIETOUHBIE BOAB, «Mxm», «[lanopoTHukm»,
«l'onoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHs MHpa KUBOTHBIX»,
«ApoMopdo3bl JKUBOTHBIEY, «Ipocreiimmuey, «Kume4yHononocTHeIe, «ITnockue». YEpBUY,
«Unenucronorue», «PviOb», «3emMHOBOIHBIEY, «lIpecMbikatomuecs», «IItuupy, «MiekonuTarumey,
«Pa3BuTHE XU3HU B apxeiickou spe», «Pa3BuTue >XM3HM B NPOTEPO3OMCKOM 3pe», «Pa3zBuTme xu3Hu B
MAJIE030UCKOM 3pey. , «Pa3BUTHE KU3HU B ME3030MCKOM Ipey, «PazBUTHE KU3HU B KAWHO30MCKOM 3pey,

O6opynoBaHue: repO0apul  pacTeHUN Ppa3IUYHBIX OTIEJNOB, KOJUIEKIUM HACEKOMBIX, BIIaXKHBIE

IpenapaTsl KUBOTHBIX, PAKYIIKA MOJUIIOCKOB, KOJUIEKIIUH WITIOKOJKHX, CKEJIETHI ITO3BOHOYHBIX XHUBOTHBIX,
qyyesia NTUIl U 3BE€pel, KOJIJIEKIIUU OKAMEHEJIOCTEeH, MOJIE3HBIX NCKOMAeMbIX, MYJISKU, YKa3aHHbBIE 3JIEMEHTHI
OpPraHHU3MOB.

BupryanbHasi jgaGoparopHasa pa6ora «MoaenupoBanue onbeiToB Musuiepa—tOpus no usyueHuro
aOHMOreHHOT0 CHHTE3a MOJIyYE€HHBIX COCIUHEHUH B IEPBUYHON aTMOC(epey.

JlabopaTropHnasi pabdora «/3yueHre u onucaHue UCKOMAEMbIX OCTATKOB IPEBHUX TEID».

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEH pacTeHUI pa3HbIX OTIEIIOBY.

IIpakTnyeckas padora «/3yueHne coCTOSHUI MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ej10BeKa — aHTPOIOIeHe3.

Pa3nens! 1 3agaun aHTpONOa0ruU. METobl aHTPOIIOIOTHH.

CraHoBII€HHE MPEACTABIECHUN O MPOMUCXOXKICHUM YesloBeka. Pennrnosnsie Bo33peHus. CoBpeMeHHbIE
Hay4HbIE pa3pabOTKH.

CxoncTBO uyenoBeka ¢ JKUBOTHBIMU. CHCTEMHOE IOJIOKEHHE uenoBeka. CBUIETENbCTBA CXOJ/CTBA
YeJoBeKa C  JKMBOTHBIMH:  CPaBHUTEIbHO-MOPQOJOTHUYECKHE,  IMOpHUOJIOTHYECKUE,  (hU3HOIIOrO-
Oonoxmummuueckue, nopeaeHueckue. OTIMYNe 4eI0BeKa OT KUBOTHBIX. [IpsiMoe mepexo U KOMILJIEKC TPaHUIl ¢
HuMU. Pa3zBuTue rosoBHOro Mo3ra 1 BTOpON CUTHAJIbHON CUCTEMBI.

JBmwxymue ((hakTopsl) aHTPOIOreHe3a: OMOJIOTHYECKUE, colaabHble. COOTHOIIEHHE OMOIOrMYECKHX
U COLIMATIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHBI (MPOKOHCYJBI) U PAHHUE
MOHTMJIBl — OOIIMEe MPEeNKH YeIOBEKOOOpPa3HbIX 00€3bsH U JII0JeH. ABCTPAJIONUTEKH — IBYHOTHE IPEIKU
mojen. YenoBek yMmenblid, U3rOTOBIECHUE IEPBBIX OPYyAUM Tpynaa. YenoBeK HpsMO HMIAET U IEPBBIA BBIXO
moneid u3 crpaH Adpuku. Yenosek ['eiinenbOeprckuii — oOmMMA MPEIOK HEAHAECPTATHCKOTO YEJIOBEKa H
4eJI0BEKa pa3yMHOro. YeaoBeK-HeaHepTalbCKUi, KaK BUJ JIIOJEH XOJOJHOro Kiaumata. UesoBek pa3yMHBIN
COBPEMEHHOI0 THIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [Taneorenernka
Y TIAJICOT€HOMMKA.

DOBOJIOIUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBI 0OTOOp B MOMyJSUUH JroAei. MyTallMoHHBIH
nporecc U nonumopdusM. [lonynsiuuoHHbIEe BOJHBI, Apeiid TI'eHOB, MUrpauus U «3PQPEKT OCHOBBD» B
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MOMYJIALUSIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue packl. [Ipenioxkenue o pace. bonbime pacel: eBporeongHas (eBpa3uiickas), aBcTpaso-
HerpoujHas (dKBaTopuaibHasl), MOHIOJIOMAHAs (a3uMaTcKo-aMepHKaHCKas). Bpems u myTtu pacceneHus
YyejoBeKa o mianere. EnuHCTBO YeJ0BeUYeCTBa pac. Hayunas HECOCTOSATEIIBHOCTh
pacu3ma. [IpucrnocobneHHOCTh YelnoBeka K pasHbIM  YCIOBHSIM — OKpysKaromied  cpensl. MccnenoBanue
reorpadUyecKoi cpebl U Ipeiida reHoB mo MophoJIOTUH U GU3UOJIOTHH YEIIOBEKA.

MexaucuuIUIMHApHble METOAbl B (hu3nueckod (OMOJIOrHMYecKoil) aHTPOIMONOTHH. DBOIIOIIMOHHAS
AHTPOIIOJIOTUSl M TAaJCOAHTPONOJOTHS YEIOBEUECKUX MOMYJIsAluid. buocounanbHubie UCCiIen0BaHUS TPUPOABI
yesoBeka. MccaenqoBanre KOABOIIONMUH OHOJIOTHYSCKOT0 U OMOJIOTHYSCKOTO B YEJIOBEKE.

JdemMoncTpanuu

Hoptpetwi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabauimbl U cxembl: «MeToabl aHTpomonorum», «l oIoBHOW MO3r uenoBeka», «YemoBekooOpasHbIe
00e3bsiHbI», «CKelneT 4YeloBeKa M CKeJeT IMUMIaH3e», «PyauMEHTB W aTaBU3MB», «J[BHOKyIME CHIIBI
AHTPOIIOTE€HE3a», «DBOJIIIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpalTek», «HenoBek ymensiin», «HenoBek mpsamo
unyumny, «JlenncoBckuil yenosek», «Heannepranbub», «KpomaHboHIb, «lIpeaku yenoBekay, «ITambl
SBOJIIOIUY YCIIOBEKay, «Packl uemoBekay.

OOGopynoBaHHUe: MYJISDKA OKaMEHEJIOCTeH, MaTepuaabl MaTEPHAIIBHOW KYJBTYPhI MPEIKOB YEIOBEKa,

penpoaykuuu (dororpadun) KapTuH ¢ MUGPOIOTHIECKUMHU U KOHTUHEHTAIbHBIMH CIO’KETaMU IIPOUCXO0KICHUS
yenoBeka, (oTorpadun HaX0JOK KOPEHHBIX JIEMEHTOB YEJIOBEKa, CKEJIET YEIOBEKa, MOJIEIb Yeperna YeJoBeKa
U IIKMMIIaH3€, MOJIeIb KUCTH YEeJIOBEKA U KUCTH IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEK.

JlabopaTropHasi padora «/3yueHre cOCTOSIHUI CKeeTa YeJI0OBeKa, TPaHUI] C MPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/I3yueHue 3K0JOTHYECKUX afanTalui YeTOBEKay.

Tema 6. JxoJsiorusi — Hayka 0 3ampere OPraHM3MOB M HAJOPraHMYeCKHX CHCTEM C Y4eTOM
TeHJeHUil Oyayuiero.

3apoxaeHue u pa3BuTHe Okonormm B Tpyae A. ['ymGompara, K. ®@.Pyne, H. A. Cesepiiona,
3. I'ekkens, A. Tencan, B. H. CykauéBa. Pa3znens! u 3agaun skonoruu. CBsi3b S9KOJIOTHU € APYTUMU HAyKaMH.

Metoasl  skosoruu. [loneBoe  HaOmroneHue. DKCIEPUMEHTHl B JKOJIOTMH:  HATypajbHBIE U
nabopaTopHbie. MoenupoBaHue B SKOJIOTHH. MOHUTOPHUHT OKPY KAIOIIEH Cpelibl: JTOKaIbHBIN, peTHOHAIBHBIN
Y TTI00ATbHBIN.

3HaueHUE SKOJIOTMUYECKUX 3HAHUU JJIS YeJIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHE KAaK OCHOBA CBSI3U
YeJioBeyecTBa ¢ npupo1oi. @opMupoBaHre 0co00i KyJIbTYpbl U 0CO00I IPaMOTHOCTH HACEJIEHUS.

JdemMoHcTpanuu

[optpetsl: A. 'ymGonsar, K. @. Pyne, H. A. Cesepuos, 3. I'ekkenb, A. Tencan, B. H. Cykaués.

Tabauiel U cxeMbl: «Pa3aensr skonorum», «MeToasl sKkonorum», «CxeMbl JIMOTHXOB OKpyKarolien
CpeIbD».

JlaGopaTopHas pa6ora «/3yueHre METOA0B SKOJIOTMYECKUX UCCIICIOBAHUN.

Tema 7. Opranusmbl 4 cpeia 0OMTAHUS.

Dkosnorudeckre (HakToppl M 3aKOHOMEpPHOCTH UX JAelcTBusA. Knmaccudukanums 5KOIOTHYECKUX
(hakTOpoB: abnoTHUecKe, ONOTHIECKHE, aHTpororeHHbIe. OOIIe 3aKOHOMEPHOCTH ACHCTBUS SKOJOTHIECKUX
daktopoB. [Ipapuno  mumammyma (K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotnueckue ¢aktopel. CBET Kak dKojoruueckuii (axrtop. JlelicTBUe pa3HBIX BO3JICHCTBHHA Ha
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OpPraHM3M BO3JECHCTBYET Ha OpraHU3M. DKOJIOTMUYECKHE IPYIIbl PACTEHUMM M >KMBOTHBIX IO OTHOLIEHUIO K
ceery. CurHasibHas pojib cBeta. @oTonepuoIu3m.

Temmeparypa kak 3konorudeckuii gpaxrop. JlelicTBre reMnepaTypsl Ha opranu3Msl. [lodkugoTepMHBIE
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonorndeckuit akrop. IlpucnocobieHust mpeAnpusaTuil K COXpaHEHHIO BOJHOTO
Oanmanca. Kiaccupukanus pacTeHwii MO TpUCIIOCOONIeHHI0 K Boje. [IpucmocoOneHnuss JKUBOTHBIX K
BKJIFOUEHUIO BOJAHOIO PEKUMA.

Cpenpl 0OuTaHMsI OPraHU3MOB: BOJHAS, HA3€MHO-BO3YyIIIHAS, TOYBCHHAs, TTIyOHMHHAs TOIIOYBEHHAS,
BHyTpuoOprannueckas. u3nKko-XUMUYECKUE OCOOCHHOCTH Cpelbl oOWTaHus opraHu3MoB. [IpucnocoGnenus
OpPraHM3MOB K JKU3HHU B Pa3HbIX cpefax.

buonornueckue  putmbl. BuemHue W BHyTpeHHHe ~— putMbl. CyTOUHbBIE M TOJUYHBIE
put™Mel. [Tprcnoco01eHHOCTh OpraHu3Ma K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HHU.

JKuznennsie popmer opranusmos. [lonstue o xuzHeHHOU Gopme. )KuzHeHHble (GOpMBI pacTEHUM:
JepeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHBIE (POPMBI
YKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CO3aHus U 00pasa KU3HHU.

buotnueckue gaxtopsl. Bunbl OMoTHUECKHUX B3aMMOICHCTBHIM: KOHKYPEHIUS, XUITHUIECTBO, CUMOMO03
u ero  ¢opmel [lapasutusm,  koomepamusi,  MyTyaliu3M,  KOMMeEHcalu3M  (KBapTHPAHTCTBO,
HaxyieOHn4YecTBO). HeTpoduueckne B3ammoneicTBus (Ttomuueckue, dopuueckue, (padbpuyeckue). 3HAaUCHHE
OMOTHYECKHUX B3aMMOJIEUCTBUMN JIJISl CYIIECTBOBAHUS OPTaHU3MOB B OKpy»Karolei cpeae odurtanus. [lpunuun
KOHKYPEHTHOTO MCKIIIOUEHUSI.

JdemoHcTpanuu

Tabaumbl U cxembl: «OKosnoruyeckue (akTopb», «CBETOBOWM CHEKTP», «IKOJIOTMYECKHUE TpYMIIbl

KUBOTHBIX  TI0O  OCBEHICHUIO»,  «TEeMIOKpPOBHBIE  KUBOTHBIE»,  «XOJOJHOKPOBHBIE  YKHUBOTHBICY,
«DU3HONIOTHYECKHEe aIalTalluu KUBOTHBIX», «Cpeabl 0OUTaHUs OpraHu3MoB», «bHojornueckue puTMbD. ,
«Kusbie ¢dopmbl pacreHmit», «KuBble (OPMBI KHBOTHBIX», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«OKocucTeMa XBOMHOro jueca», «llenmn nurtanusy, «XumnuyectBo», «Ilapazutuzm», «KoHkypeHIHs»,
«CumOmn03», «KoMMeHcanu3my.

OoGopynoBanue: repOapuu PaCTCHU W KUBOTHBIX, MPHUCIIOCOOJICHHBIX K BO3JICHCTBHIO Pa3IMYHBIX
IKOJIOTMYECKUX (DAKTOpPOB, TepOapuul CBETONIOOMBHIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX pPACTEHUH,
CBETONIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBHIE KOMHATHBIC pAcTEHUs, TepOapuu U  KOJUICKIUH
TEIUIONIOOMBBIX, 3MMOCTOMKUX, MOPO30YCTOWYHMBBIX PACTEHUH, dydena MTHUIl U 3BEpei, repdapun pacTeHUI,
POJICTBEHHBIX K TUTpoduTaM, Kcepoduram, Me30dpuTaM, KOMHATHBIE PACTEHUS TPYII, KOJJICKIIUU KUBOTHBIX,
OOUTAIONIMX B Pa3HBIX Cpelax, repdapuu W KOJUIEKIUU PACTEHUN U )KUBOTHBIX, C YYETOM UX OCOOEHHOCTEH
MIPUCTIOCOOTICHHOCTH K CE30HHBIM YCJIOBHSIM KH3HH, TepOapud M KOJUIEKIUHW PACTEHUH U JKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, B Pa3IMYHbIe OMOTHYECKHE B3aUMO/ICHCTBUSI.

JlaGopaTopnasi pa6oTa «BrisiBIeHHe MPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETaY.

JlabopaTopHasi padora «BrisBieHe MpUCIIocoOJEHNN OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHU U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. JkoJi0rvst BUA0OB U MOMYJISA M.

DKOJIOTHYECKHE XapaKTepUCTHKU mnpuMeHeHus. [lomynanusa kak Ouonoruyeckas cucrema. Ponpb
€CTECTBEHHOCTH OKpYXKaloOIIeH cpenbl, (U3MYECKuX OapbepoB U OCOOCHHOCTEW OWOJIOTMH BHJIOB B
MIPOCTPAHCTBEHHOW CTPYKType Homyiasiuui. OCHOBHBIE MTOKa3aTeNId HAMNPABICHUS: IPUCYTCTBUE, OCBEIICHHUE,
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BO3PACTHAs U MOJIOBASI CTPYKTYPA, POKIAEMOCTb, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUSL.

DKoJlorHuecKasi CTpyKTypa paestenbHocTu. OlleHKa COTpyAHUYECTBa. J[MHaAMHUKa TIOBEICHUS U €€
perynupoBanue. buotnueckuii moTeHIHan MPOLyKTUBHOCTU. MojenupoBaHue AUHAMUKA pa3Buths. Kpusbie
pocta pa3ButTus. KpuBbie BbDKMBaHMS. PerynupoBanue omnpejesneHus NOMyJsiui: posib  (PaKToOpoB,
JeTanu3alui U He JeTalu3alui OT IIIOTHOCTU. DKOJOTHYECKHEe CTpaTeruu BUAOB (p- u K-ctpaterun).

[TonsaTne 00 3TOM HUILIE Buaa. Mecrobutanue. MHOromepHast MOJENb 305000051
Jlxx.W. Xaruuncona. Pasmepsl cobctBeHHbIe HUlM. [loTeHIIManpHas U peann30BaHHAs HUIIIH.

Bua xak cucrema momynsiiui. Apeanbl BUAOB. BUabl U UMX JKM3HEHHBIE CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTEI.

3aKOHOMEPHOCTH MOBEAECHUS U MUTPALIMU )KUBOTHBIX. Bruonornueckre MHBa3UM 4yKepOIHBIX BUJIOB.

JemoHncTpauuu

Ioprper: /Ix. M. XaTunHCOH.

Tabuuibl ¥ cxeMbl: «IKOJIOTHYSCKUE XapaKTEPUCTUKHU 3BoJtonum», «IIpoctas crpaHoBas CTpyKTypa
sBONIOIIMKY, «Bo3pacTHeie mnupaMuasl KOHPUrypauum», «CKOpPOCTh 3aceleHHs TOBEPXHOCTH 3eMIIU
OMOJIOTUYECKUMH OpraHu3MaMmy», «Mogens aummm Jx. 1. XaTaunconay.

O6opynoBanue: repOapuu pacTeHUM, KOJIIEKIIUN KUBOTHBIX.

JlabopaTropHnasi padora «I[IpucrnocoOeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. DkoJs0rus coodonecTBa. IKOJOrHIECKHE CHCTEMBI.

CoobmectBa opranm3aiuii. brorenos u ero crpykrypa. CBsi3u MEX1y OpraHU3MaMH B OMOIIEHO3E.

DOxocuctemMa kak oTkpbiTas cucrema (A. [x. Tencnu). @yHKIHOHATBHBIE OJOKA OPraHW3MOB B
HKOCHUCTEME: TPOAYLEHTBI, KOHCYMEHTHI, peAyleHThl. Tpodpuueckue ypoBHU. Tpoduueckne uenu u
cet. AOnotndeckne OJIOKM dKOcHUCTeMBI. [IoUuBBI M WIIBI B 3KocHCTeMax. KpyroBopoT BemIeCTB W IMOTOK
SHEPIUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeIM JKOCHCTEMBL. buomacca M MPOIyKIHs. JKOJIOTUYECKHE MUPAMUIbI YHCEl,
OMOMAacChl U YHEPTUH.

Hunamuxa sxocucmemvt. Kamacmpoguueckue nepecmpotixu. @uyxmyayuu. HanpaBieHHbIC 3aKOHHBIC
CMEHBI CooOmecTBa — Cykieccud. [lepBUdHbIE W BTOpPUYHBIE CYKIIECCHM W WX BUHA. AHTPOTIOTCHHBIE
BO3/IEICTBUS Ha cykueccuto. KinmumakcHoe cooOuiectBo. bruopasHooOpa3ue u mojgHOTa KpyroBopoTa BELIECTB
— OCHOBa YCTOHYHMBOCTH COOOIIECTBA.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCMEMbL 03€P U peK. IKocucmembl Mopeu U OKeaHos. IKOCUCeMbl
MYHOPBbL, Jleca, Cmenu, nyCmbvlHb.

AHTpOIIOTEHHBIE YKOCUCTEMBL. ATpOIKOCHCTEMA. ATPOLIEHO3. HAOIIOACHUS MEKIY aHTPOIIOTEHHBIMH U
YMEHbBIIEHHBIMU SKOCUCTEMAaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTBI yp6oskocuctemsl. ['opoackas ¢bnopa u
¢dayna. CuHanTponu3anus ropoJickoil ¢aynsl. buonorudeckoe u X03siiCTBEHHOE 3HAUEHHUE arpO3KOCHUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJEWUCTBUN OPraHu3MOB B 3KOocuUcCTeMax. Posb
Kackaonoeo  apgexma  u  6ud08-30uPukamopos  (Kiouesvlx  6U008) 8  (DYHKYUOHUPOBAHUU
akocucmemvol . [lepeHOC SHEPruM U BEIIECTB MEXKAY COOTBETCTBYIOUIMMH HKOCHCTEMaMU. Y CTOWYMBOCTD
OpPraHHU3MOB, MOMYJISIHMA U YKOCHCTEM B YCIIOBUSAX CO3JJaHUI U aHTPONOTEHHBIX BO3/EHCTBUM.

Mexanuzmbl  8030eticmeusi 3a2pA3HEHUll PA3HbIX MUNO08 HA CYOOP2AHUYECKOM, OpP2aHU3MEHHOM,
NONYNIAYUOHHOM U OIKOCUCTNEMHOM YPOBHAX, OCHOBbl IKOIOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
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6030eticmeusi . MeTo10J10T sl CTPOUTENBHBIX U @HTPOIIOTEHHBIX 3KOCHCTEM.

JdemoHcTpauuu

Hoptper: A. Ix. Tencnu.

Tabmuiel  w  cxembl: «CTpyKTypa OHOIEHO3a», «IKOCHUCTEMa IUPOKOJIUCTBEHHOTO  JIEcay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B 3KocucTteMe», «Kpyrosopor
BEIIECTB B dKOcHcTeMey, «Llenu mutanus (macTOUIHAS, TETPUTHAS)», « DKOJIOTHUECKAs TUPAMUIA YUCEID». »,
«OKoNoruyeckass mupamua OMOMAacChl», «DKoIOorMdeckas mupamuaa Heprum», «OOpasoBaHHe 00I0TaN,
«IlepBuunasi cykueccus», «BoccraHoBnenue neca mocie mnoxkapa», «IKOCHCTEMa 03€pay, «ATPOLEHO3»,
«KpyroBopoT BeliecTB U MOTOK YHEPTHH B arpolrieHo3e», «[Ipumepsl ypOoskocuctemy.

OoGopynoBanue: repOapuy pacTeHH, KOJUICKIIMM pACTeHH, Yyudena NTUIl U 3Beped, repOapuu

KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanne ypOooIKOCUCTEMBIY.

JlaGopaTopnas pabGora «3yueHne pa3HooOpa3usi MEIKHUX TIOYBEHHBIX OJJIEMEHTOB B pa3HBIX
HKOCHCTEMAX.

IKCKypeHs «IKCKYypCHsl B THITMYHBINA OMOTeoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, HAa CyXOAOIbHBII
WM TTIOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYPCHSI B arpodKOCHCTEMY (Ha TOJIe HITA B TETUIOBOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA.

buocpepa — oOmemnanerapHas o6Oojouka 3emuM, TJE€ CYIIECTBYeT WA >KU3Hb. Pa3Burtue
npeacTtaBieHuit o Owochepe B Tpymax O. 3rocca. O0yuenue B. U. Bepnaackoro o Oumocdepe. Ob6nactu
ouocdeps! u ee coctas. KuBoe BemecTBo OHochepsl U ero QyHKIHH.

3aKOHOMEPHOCTH CBEYEHUS 6uocgepsl. OcobeHHOCTH ouocdepsl KaK rJ100aMbHOM
sKOCHCTEeMEI. J[nHamMudeckoe paBHOBecHe B Ouochepe. KpyroBopoTsl BEmIECTB U OMOTCOXUMUYECCKUE ITHKITBI
(yrnepon, a3or). PurmuuHocTh TeHAEHIUHN B 6uocdepe.

3onansHOCTH Omoctepsl. [Ipennoxenne o Ouome. OCHOBHBIE OMOMBI CYIIH: TYyHIpPa, XBOMHBIE Jeca,
CMCIIaHHBIC W  I[IUPOKOJHMCTBEHHBIC Jieca, CTCNH, CaBaHHBI, IyCTBIHH, TPONHMYECKHE  Jieca,
BBICOKOTOPBs. KIMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIMH >XUBBIX CHUCTEM, OIlEHKAa WX PECYpCHBIX BO3MOXKHOCTEH H OmochepHBIX
GbyHKIHH.

JdemoncTpanuu

Hoptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmuiel u cxeMsbl: «['eocthepst 3emmu», «KpyroBopor a3zora B mpupopae», «Kpyroopor azora B
npupone», «KpyroBopot kuciopona B npupojae», «Kpyropopot Boasl B mpupoje», «OCHOBHbIE OHOCYMBD»,
«Knmumatnueckuii nosic 3emnm», « Tynapay», «Taiiray, «Cmemanusiii necy», «lLIMpokoaMCTBEHHBIN jecy,
«Crenby, «CaBanHay, «Ilyctbiasay, « Tponuyeckuit gec.

Ob6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU >KUBOTHBIX.

Tema 11. YesioBek M OKpY:KaI0IIas cpeaa.

DKOJIOTHYECKHE KpHU3UChl W WX TNpUYHHBL. Bo3aeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsisHEHHE BOAHOW cpeabl. OXpaHa BOAHBIX pecypcoB. Paszpymienue
3emuid. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIA M KUBOTHBI MHp. OXpaHa pacTUTENBHOTO M MHpa
JOMalIHUX KUBOTHBIX. OCHOBHbIE NPUHLUIBI OXpaHbl Mpupoabl. Kpacubie kuuru. Ocobo oxpaHseMas
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npupoasas tepputopus (OOIIT). boranndeckue cazipl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE TIPUHLUIIBI  CBSI3aHBl C  pa3BUTHEM 4YeJIOBEYEeCTBA U  NpHUpoabl. PanmonansHOE
MPUPOOIIOIB30BAHNE U COXpAaHEHHE OMOIOTHUECKOro pasHooOpazus 3emin. OOmue Mepbl pearupoBaHus Ha
HKOJIOTHYECKUE KpU3UChl. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSTHBIE MTOCIIEACTBUSI.

PazButue MeTONOB pPa3BUTHUS TEXHOJOTHIl TEXHOTeHHBIX mporeccoB. CucmemHvle ucciedosanus
nepexooa K pecypcocbepezaioujeti U KOHKYPeHMHOU dHepeemuke. buonosuueckoe pasnoobpaszue u
buopecypcol. Hayuonanvuvle ungpopmayuonusvie cucmemsvl, obecneuenue oOocmyna K uHGopmayuu no
COCMOAHUIO OMOENbHBIX U008 U dKocucmem. OcHosbl dIKOpeaburumayuu dKocucmem u cnocobos 6opvowi ¢
buoepesicoeHuamuU. PekoHCmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemMoncTpanuu

Tabauisl 1 cxembl: «3arps3HeHne arMochepsl», «3arpsa3HeHne Tuapochepsl», «3arpsa3HEeHHE 3eMITNY,
«[TapHuKoBBI# 3P PexT», «Oc000 oXpaHsieMble IPUPOIHBIE TEPPUTOPUI», «MOJIETH YIPaBIIEMOro MUPay.
O6opynoBanue: pororpadguu oxpaHseMbIX pacTeHU U KUBOTHBIX KpacHoil kuuru Poccuiickoit denepanumy,

KpacHoil kHUTH peruoHa.

INJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTTHHW HA YPOBHE
CPEJHETI'O OBHIEI'O OBPA30OBAHMUA
JJUYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOyUYEHHUS COOTBETCTBYET
nporpaMmmaM CpeaHero o0Iero 00pa3oBaHus: TMYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

B pesynbraTe 0CBOCHUS JTMYHOCTHBIX PE3YJIHTATOB MPOTPAMMBI IO OWOJIOTHH BBIICIISAIOTCS CIIEIYIONINE
AJIEMEHTBI: OCO3HAHHWE OOYYAIOIIMMHUCS POCCHUHCKON HAIMOHAIBHOM MOTHBAIIMM HMIACHTUYHOCTH — IMyTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTA W CaMOOTIPECIICHUIO, HAIMYMUE BO3MOXXHOCTH K OOy4EeHHMIO OMOJIOTHH,
LeJICHATIPABJICHHOE passumie BHYTPEHHUX YOedcOeHull TMYHOCTH Ha OCHOBE KITIOUEBBIX MPHUHIIUIIOB U
HUCTOPUYECKHUX TPAIUIUN, Pa3BUTHS OHOJOTHYECKHX 3HAHWUU, 20MOGHOCMU U CHOCOOHOCMb O0YUYAIONUXCS
PYKOBOJIUTBHCSL B JI€SITEJIBHOCTH CBOMMH IEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMH, OCHOBAaHHMSIMU CHCTEMBI
OHMOJIOTHYECKOTO 00pa30BaHUs, HAIUYUEM NPABACO3HAHUS DTOU KYIbTYPBI, CHOCOOHOCMAMU CMABUMb TICTTA 1
CTPOUTH KU3HEHHBIE TIJIAHBI.

[IporpaMMbl OCBOCHHS JTMYHOCTHBIX PE3yJIbTATOB MO OMOJIOTHUW 3aKPEIUIEHBI B €IWHCTBE Y4eOHOU U
BOCIIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBHM C KOHCEPBAaTMBHBIMHU B3IVISAAMU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKHMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA B O0IIIECTBE COOJIIO/ICHUSI 1 HOPMaMHU
MOBEJICHUS U COOJIOAIOTCS TPOIECCHl CAMOIIO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPU
MO3ULMU JIMYHOCTH, marpuotu3mMa u llomnepkka 3akoHa M IPaBONOPSAAKA, YEIOBEYECKOIO Tpyla U
CBEPXITOKOJICHUS, B3AaUMHOTO KOHTPOJIsS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIIEAUIO U TPaJAULIUSIM
MHOTOHALMOHAJILHOTO Hapoaa Pocculickoint Penepanun, OKpyKarolen Cpeabl U OKPYKAIOIIEH CPEbI.

JIMyHOCTHBIE pe3ynbTaThl OCBOEHHUs Kypca npenMera «buosnorus» NOJKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh OOYYArOIINXCS PYKOBOIUTHCS CHOPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JTUYHOCTH, CHCTEMOM
[EHHOCTHBIX OPHUEHTALUW, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX YCTOWYMBBIX
IIEHHOCTHBIX TO3HUIIMH POCCHICKOTO OOIIECTBA, MPOMJICHUS >KM3HEHHOTO OIbITAa W OIbITa JCATEIHHOCTH B
MpolLIecCe peaan3alui OCHOBHBIX IPUHIUIIOB BOCIIUTATEIbHOM IESATEIHOCTH, B TOM B YaCTU KOJIUYECTBO:
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1) BbIcIIEE OOpa3oBaHue:

c(OpMUPOBAHHOCTH TPAXKJTAHCKON MO3ULMU O0YYaroIIerocsi Kak aKTUBHOI'O U OTBETCTBEHHOI'O WJIEHA
pOCCUICKOTO O0IIIeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00A3aHHOCTEH, YBaKEHUE 3aKOHA U IIPABOIIOPAIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW NE€ATENbHOCTH MPHU CO3/IaHUM HAYYHBIX IPOEKTOB, PEHICHUH
HAYYHBIX U MIO3HABATEIHHBIX 33124, OMOJIIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCThH OMPEAETATh CBOK TMO3WIIMI0 IO OTHOIIEGHUIO K SIBJICHUSM COBPEMEHHOHN JXHU3HHU U
OOBSICHSATEH €¢;

YMEHHE YUUTHIBATh B CBOMX JACHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBUS JIOICH C
pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U KOHKPETHBIMH TOJIOKCHHUSIMH;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBITIONHEHUS y4eOHBIX, TTO3HABATENBHBIX U
MCCIIEIOBATENLCKUX 3aJ1a4, YBAKHUTEIHLHOIO OTHOLICHHS] K MHEHUIO KOH(MIMKTOB MpU 00CYKIEHUU CHOPHBIX
BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K TYMaHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCHMCKON Tpa)JTaHCKOW WACHTUYHOCTH, MATPUOTU3M, MOAJEP>KKA CBOETO
HapoJla, YyBCTBO OTBETCTBEHHOCTH mepen PoamHOM, ropiocTe 3a cBOM Kpail, cBOr0 PoauHy, CBOW S3BIK U
KyJbTYpY, IPOILJIOE U HACTOSIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOAHOMY HACJIEIUIO U TAMSATHUKAM MPUPOJIBI, TOCTIKEHHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHUTH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE W pa3BUTHE OMOJIOIMH, IOHUMaHUE
3Ha4YeHUs OMOJIOTUH B TTO3HAHUU TPUPOJIBI TIPUPOJIBI, B KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujieiiHas yBEpEHHOCTb, FOTOBHOCTD K CIy»0e U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3@ CBOIO CYyAbOY;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOJA;

c(OpMUPOBAHHOCTh MOPAJILHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHHWBATH CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEUICHHSI, OPHEHTUPYSCHh Ha MOpPaIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHE OYIyIIEero;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POIUTENSAM, CO3/JaHUE CEMbH Ha OCHOBE OCO3HAHHOTO IPUHSITHS
LIEHHOCTEN CeMENHOM )KM3HU B COOTBETCTBUU C TPAIULUIMHU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CTHIOpTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMaHHE YMOLIMOHAIILHOTO BO3IEUCTBUS AKUBOU MPUPOJBI U €€ IIEHHOCTEH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B PA3HBIX BUIAX UCKYCCTBA, YUET KAUYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢usnyeckoro BoOCHUTAHUA, (POPMHMPOBAHUA KYJILTYPbI 3A0POBbSI H 3MOIUOHAJIBHOIO
COCTOSIHMS:

MOHMMaHUE M O0O0ECTeUYeHHe 3J0poBOoro W Oe3omacHOro oOpas3a JKW3HH (3I0pOBOE TUTAHUE,
COOJIOICHNE TUTUEHUYECKUX MPaBUI M HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, PEryJspHas
JTUHAMUKA AaKTUBHOCTH), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY
3JI0POBBIO U TICUXUYECKOMY 3/I0POBBIO;
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NOHMMaHKWE IICHHOCTEH WHIMBHIYaJbHOTO IpaBa W KOJUIGKTUBHOTO OE30MacHOTO TOBEICHUS B
OTHOILIEHUH YTPO3 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEICTBUA M HENPUATHS BPEIHBIX NMPHUBBIYEK (YMOTpeOJICHHE aJKOTrojs, HAPKOTHKOB,
KypeHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHHE LIEHHOCTEW MacTepCcTBa, TPYA0I00He;

FOTOBHOCTb K aKTHBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M  COLMAJIBHOM HAIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTENILHO BBITIOIHATE TAKYIO IESTEIHHOCTD;

UHTEpPEC K pa3IMyHbIM cdepaM NpoPecCHOHANBHON NeATeNbHOCTH, YMEHHE OCO3HAaHHO BBIOMpATh
Oyay1yto npodeccuro u peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K ITOJTHOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO Ha BCIO JKU3Hb;

7) 3IKOIOTHYECKOr0 BOCIIMTAHUSA:

9KOJIOTUYECKOE OTHOUIEHHWE K IPUPOJE KAaK K MCTOYHMKY JKM3HM Ha 3eMie, Ha OCHOBE ee
CYLIECTBOBAHUS;

HOBBIIIEHHE 0COO0T0 YPOBHS KyJIbTYphl: IPUOOPETEHUE OMBITA, INIAHUPOBAHUE MOCIEAYIOIIMX 11aroB
1 OLIEHKA UX BO3MOJKHBIX IOCIIEACTBUH ISl OKPY KAIOLIEH Cpeibl;

OCO3HaHue T100aIbHOr0 XapaKkTepa 3KOJOTHUYEeCKUX MpobieM U MyTel X peleHus;

BO3MOXHOCTb MCIIOJIb30BaTh IIOJyYEHHbIE MPU M3YYEHUH OHMOJIOTMM 3HAaHMS M HAaBBIKM IIPU
o0ecrieueHUn MpoOJieM, OrpaHUYEHHUs] C PALUOHAJIBHBIM MPUPOJOINONIb30BaHUEM (COOIIOAEHHUE IpaBUIl
NOBEJICHUS B MpPHUPOJE, HANPABICHHBIX HA COXPAaHCHHE pPaBHOBECHUS B JKOCHUCTEMAaX, OXpaHE BHJIOB,
IKOCUCTEM, Orocdephl);

AKTMBHOE HENPHUATHE JIEWCTBHM, NPHHOCAIIMX BpEI OKpPYXarloled IPUPOTHON cpene, yMEHHue
IIPOrHO3MPOBATh IKOJOTUUYECKHE MTOCIIECTBUS NPEAIPUHUMATENBCKON JEATENBHOCTH U IPEJOTBPAATh UX;

HQJIMYUE PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, KYJIbTYPhl, OINbITA JESITEIBHOCTH TJIaBHOU
HAIpaBJIEHHOCTH, YMEHHUS PYKOBOIAUTHCSI MMHU B II03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJIBHOMN
IIPAKTHKE, CTPEMJIEHUE K ITPOJOHKEHUIO B MPAKTUYECKON JESATENIbHOCTH IJIaBHOM HAlpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OpMHPOBAHHOCTb MHUPOBO33PEHNUS, COOTBETCTBYIOLIAsi COBPEMEHHOMY MOJXOAY Pa3BUTHsI HAyKH U
OOIIIECTBEHHOM MPAaKTUKH, OCHOBAHHAs Ha JHMAJIOre KyJIbTYphl, CIOCOOCTBYIONIAsi OCO3ZHAHHIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KyJIbTYPbl KaK CpEICTBAa B3aUMOACUCTBUS MEXAY
JIOJbMU U NTO3HAHUS MUPA;

NOHMMaHKe cnenu@uky OMOJOrMM Kak HayKd, OCO3HAHMS €€ MepexoAa B IOCTENEHHOE Hay4dHOe
MBIIUIEHHE, CO3/IaHUs 1LIEJIOCTHOTO TPEACTaBICHUS OO0 OKpYXKalollleM MHpE Kak O €JAMHCTBE NPHUPOJIBI,
YeJI0BEeKa U O0IECTBa, B IOZHAHUH 3aKOHOMEPHOCTEN U YCIIOBHUI COXpaHEHHs €CTECTBEHHOTO PABHOBECHS;

YBEPEHHOCTh B MHHOBAIMOHHOCTH OMOJIOTMU JJIi COBPEMEHHOM IMBMIIM3ALMU: 0OecrieueHrue HOBOTO
YPOBHSI pa3BUTHs YEJOBEUECTBA, CO3JaHME NEPCHEKTHBHBIX TEXHOJOIMH, CIIOCOOHBIX pellaTh pecypcHbIe
npoOJeMbl YeloBeYeCTBa, MOMCK IyTed BbIXOJa M3 MpPOOJEM SKOJIOTMYECKOr0 pPa3BUTUS U OOecredyeHue
nepexofa K yCTOMYMBOMY pa3BUTHUIO, PAlMOHAIBHOMY MCIIOJIb30BaHUIO OHOpPECYpcoB U (POPMUPOBAHUIO
HOBOTI'O CTaH/apTa XKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBILICHHS OOLIEH KYJIbTYpHI,
€CTECTBEHHO-HAayYHOW I'PaMOTHOCTH, KaK COCTaBHOM 4acTW (PYyHKLUHMOHAIBHOM I'PaMOTHOCTH OOydaroLIMXcs,
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(dhopMupyeMoii pu N3ydeHUU OHOJIOTHH;

MOHMMAaHWE OCHOBAaHWW METOJOB TIIO3HAHUWS, NPUMCHCHHE B PA3IMYHBIX HAyKaX, CIIOCOOHOCTH
WCIIONF30BaTh TIONyYaeMble 3HAHUS JUIS aHAIM3a W OOBSCHEHUS TEPCIEKTUB OKPYXKAIOMIETO MHpa U
MPOUCXOJAIINX B HEM H3MEHEHHH, YMEHHE JellaTh 0OOCHOBAHHBIE BBIBOIBI Ha OCHOBE HAYYHBIX (DAKTOB U
(hakTUYEeCKUE TaHHBIE C TTOTyUYEHUEM JOCTOBEPHBIX BHIBOJIOB;

BO3MOXXHOCTh CaMOCTOSITEIILHO WCIIOJIh30BaTh OHMOJIOTMUECKUE 3HAHUS JUIS pPEIIeHHs TpodiieM B
W3HAYaJIbHO )KU3HEHHBIX 00BEKTaX;

OCO3HAHWE  I[IEHHOCTEeH  HAyYHOW  JEATEIbHOCTH, TOTOBHOCTh  U3yd4aTh IMPOCKTHYID U
UCCIIEIOBATEIBCKYIO ESATEIbHOCTh MHAMBHYaJIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHI0O W CaMOOOPA30BaHMIO, K AKTUBHOMY
MIOJTYYCHHIO HOBBIX 3HAHHH 1O OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMU IMIOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yIbTaThl OCBOECHUS yueOHOTO TpeameTa «bruomorusy BKIOYAIOT: 3HAUUMBIE IS
(dhopMHUpPOBaHHUST MHUPOBO33PEHHUS OOYYAOMIMXCS MEXKIUCIUILIHHAPHBIE (MEXIpEAMETHBIC) OOIeHAYyYHBIS
MOHSTHSA, OTPaXArONIMe IEJOCTHOCTh HAay4YHOHM KapTHHBI MHUpPAa U CIEHUANbHBIE METOJbl IO3HAHUS,
MPUMCHEHNE B COBPEMEHHBIX HaykaX (BEIIECTBO, DHEPTHs, sBICHHUE, IMPOIECC, CHCTeMa, Hay4dHBIA (HaKT,
MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUSs, UCCIIEOBaHNE, HAOII0IeHIE, U3MEPEHUE, IKCIICPUMEHT
U JApyTHe); YHUBEPCAIbHBIC  TEXHOJOTHYECKHE  JIeWcTBUsA  (IO3HABATENbHBIC, KOMMYHHKATHBHBIC,
peryisTUBHBIC), oOecriedeHue oOecredeHus (YHKIMOHAILHON TPAaMOTHOCTH W COIMAIBHBIX HABBIKOB
00y4aroImuXxcs; CHOCOOHOCTH 00yJaroIrXCsI UCIIOJTb30BATh OCBOCHHBIC MEXKTUCITUTUTHHAPHBIE,
MHPOBO33PECHYCCKUE 3HAHHUS W YHUBEPCATbHBIC TEXHUYECKHE ICHCTBHS B TO3HABATEILHOW W COIMAIBHOM
MIPAKTHKE.

B pesynbpraTe m3ydeHus OMOJIOTHMM Ha YpOBHE CpPEIHET0 O00IIero oOpa3oBaHUS y OOyYaroIIUXcCst
(dbopMUpPYIOTCS TO3HABATEIIbHBIC YHUBEPCAIBHBIC TEXHOJIOTHUECKHE, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC
TEXHOJIOTHYECKHE JCHCTBHS, PETYJSTUBHBIC YHHBEPCAIbHBIC TEXHOJOTHYCCKHE JICHCTBHSI, COBpPEMEHHAas
JeSITENLHOCTb.

MertanpeaMeTHbIe O0IIHE Pe3yIbTaThl OCBOCHUS CPEIHETO 00PA30BAHMSI IOJDKHBI OTPAXKATh:

BuiajieHue yHUBepCAJbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€CTBUSIMU:

1) 6a3oBble JIOTHYeCKHUE JIeiiCTBHS:

CaMOCTOSITENILHO cPOPMYITUPOBATH U AKTYATH3UPOBATH MIPOOIIEMY, PACCMOTPETh €€ BCECTOPOHHE;

OpU OCBOCHHUHM 3HAHWW TMPUEMBl JIOTUYECKOTO MBINUICHUS (aHanW3, CHUHTE3, CpaBHEHHE,
Kiaccudukaius, o000IIeHNEe), PACKPhIBATh CMBICI OHMOJOTUYECKHX MOHITHN (BBIICTATh MX XapaKTEpHbIE
MIPU3HAKHU, COXPAHATH CBS3H C APYTUMHU MOHITUIMH);

OTIpECTIATh LENH JIEATEIBHOCTH, 33/1aBaTh MapaMeTpbl W ONPENENSITh KPUTEPHH HX JOCTHKCHUH,
COOTHOCHUTH Pe3yJbTaThl IEATEIHHOCTH C MIOCTABICHHBIMH Bparamu;

UCIIOJIB30BaTh OMOIOrHYECKUE MOHITUS ISl 00bACHEHUs (DaKTOB U MPEANOCHUIOK KUBOU MPUPOIBI;

CTPOUTH JIOTHYECKHE paCCyXKIeHHUS (MHAYKTUBHBIC, ACIyKTHUBHBIC, IO aHAJOTHIM), BBIABIATH
3aKOHOMEPHOCTH U IMTPOTUBOPEUHS B paCCMaTPUBAEMBbIX SIBIICHUSX, (DOPMYIUPOBATH BHIBOABI U BHIBObI;

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JUIS H300pa)KeHHsl CBsi3el M CBsi3edl B M3y4aeMbIX
OMOJIOTMUECKUX OO0BEKTaxX, a TakkKe MPOTHBOPEUMH pA3HOTO pOJA, BBIABICHHBIX B  Pa3IUYHBIX
MH(GOPMALIMOHHBIX UCTOYHUKAX;
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PazpaGorare miaH pemieHuss mpoOieM ¢ y4€TOM aHalmM3a COCTOSHHUS MaTepUANbHBIX U
HeMaTepUalbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTUBBI B JESITEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB JAECUCTBUM, OLIEHUBATh
PHUCKH TIOCTIEACTBUN JESITEIbHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX PEaIbHOTO, BUPTYaJIbHOIO M KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBILIUICHUE NIPH PELICHUN KU3HEHHBIX NPOOJIEM.

2) 0a3oBbIe HCCIeA0BATENbCKUE IeiiCTBHS:

BJIaJIETh HAaBbIKAMU y4eOHO-HUCCIIE0BATENILCKOM U MPOEKTHOM J1eSTETbHOCTH, HaBbIKAMU Pa3pelleHHs
po0JIeM, TEXHOJIOTMYHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY TIOMCKY METOJIOB PELICHUS MPAKTUYECKUX
3ajjay, MPUMEHEHHIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PA3IUUHbIE BUJbI JESITEIBHOCTU IO MOJYYEHUIO HOBBIX 3HaHUi, UX MpeoOpa3oBaHMUIO,
IpeoOpa3oBaHUI0 M NPUMEHEHHIO B HAyUHBIX YUPEKICHHUSAX, B TOM 4YHUCIE IPU CO3JaHUM HAy4YHBIX U
COLIMAJIbHBIX ITPOEKTOB;

(opMHMpOBATH TUI HAYYHOI'O MBIIUIEHUS, BIaJIeTh HAYYHOH TEPMUHOIOTHUEH, KIFOYEBBIMH MOHATHAMU
U METOJIaMH;

CTaBUTh U (HOPMyIHpPOBATh COOCTBEHHBIE 3a/layll B 0Opa30BaTENIbHOM AESITETbHOCTH U >KU3HEHHBIX
00BEKTax;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJU3UpPOBATh 33/1a4y, BbIIBUraTh TUIIOTE3Y PELICHUS
€e, HaXOOUTh apryMEHThl Ul JI0Ka3aTeIbCTBA CBOMX YTBEpXKIEHHH, 3aJaBaTh MapaMeTpbl U KpUTEpUi
pelieHus;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ/I€ PEIICHUs 3aJaud pe3yibTaThbl, OLIEHWBATh HX JIOCTOBEPHOCTH,
IIPOrHO3MPOBATh U3MEHEHHNE B HOBBIX YCIIOBMSIX;

JIaTh OLEHKY HOBOM CUTYyalllH, OLIEHUTh IPUOOPETEHHBIN OIbIT;

U3yYUTH IEJICHANPABICHHBIN MOMCK CPEJCTB IepeHoca U CrocoOOB JeicTBUi B MPOdecCHOHATBHOM
cpene;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JI1aCTH )KU3HECSTEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PETHOHOB CYOBEKTOB;

BBIJIBUTaTh HOBBIE WJEHW, IpeJlaraTb OPUTHMHAJIbHBIE MOJXOJbl U PEIICHUs, CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOIyCKasl albTePHATUBHbBIE PELICHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX MH(POpPMALUM (TEKCTOBbIE y4eOHBIC MOCOOMS, HAay4yHO-
NOMYJIAPHOIM JIUTepaTypbl, OUMOJOTMUECKUE CIIOBApU M CIPABOYHHMKH, KOMIIBIOTEpHbIE 0a3bl IaHHBIX, B
WutepHere), aHanu3upoBaTh HHGOPMAIMIO PA3IUUYHBIX BUAOB U (OpM MpeACTaBICHHS, OICHHUBATH €€
JOCTOBEPHOCTb U HEMTPOTHBOPEUUBOCTH;

(GbopMyIMpOBaThH 3alpOChl U MPUMEHATh PA3IUMYHbIE METOJbI MPU MOUCKE M OTOOpe OHOIOrHYecKOi
uHpopManuu, HeoOXOAUMOM Ul PelIeHNs HayYHbIX 3a7ay;

npuoOpectu OTIBIT UCTIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEpPILIEHCTBOBATh KyJIbTYypy aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOpaTh ONTUMAIbHYIO (OpMy TNpeAcTaBieHUs OMOJOrHMYecKod HH(OpMauu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYyToe);

UCIIOJIb30BaTh HAy4HbIH S3bIK B KauyecTBE CPEJCTBA MpH pabore ¢ Omojoruyeckoid HHGOpMaIUen:
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MPUMEHATh XUMUYECKUE, (DU3MUECKHE M MATeMaTUYeCKUE 3HAKM W CHUMBOJBI, (HOpMYyIbI, abOpeBUATypy,
HOMEHKJIATypy, UCTIOIb30BaTh U MPE0OPa30BHIBATh 3HAKHO-CUMBOJIMIECKUE CPEACTBA HATIISATHOCTH,

o0najgaTh HaBbIKAMH OOHApYXEHHS M 3allUThl HHPOpMauuu, HHYOPMAIMOHHON Oe30MacHOCTH
JUYHOCTH.

Biajenne yHUBEpPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0menue:

u3yuyaTh OOIEHHE BO BcexX cdepax *KHU3HHM, aKTUBHO Y4acTBOBATh B JHAJIOre WJINM OOCYXICHUHU IO
CyLIECTBYIOIIEH 00Cyx/1aeMoil TeMe (yMEHHE 3ajaBaTh, BBICKa3bIBaTh BOMPOCH OTHOCUTEIHHO BBHIMOJIHEHUS
npejiaraeMoi 3a1a4u, YYUThIBATh HHTEPEChl U COTJIACOBAHHOCTD MO3UIMHA APYTHUX YYACTHUKOB JHMAJIOTa WU
JIICKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEINCTBA OOIICHUS, IOHMMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
NPEINOChIIOK BO3HUKHOBEHUS KOH(UIMKTHBIX CHTyallUd, YMEThb CMSr4aTh KOH(JIUKTBI U BECTH ceO0s
HOPMAJIBHO;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHS W B3aMMOCHUCTBHSI, IOHUMATh HAMEPCHHUS IPYTUX JIFOJICH,
U3MEPATh YBAKHUTEIBHOE OTHONICHWE K COOECeMHHKY W B TIPABWIBHOW (Gopme (OpMYIHPOBATH CBOU
BO3PaXCHUS;

pa3BEPHYTO W JIOTHYHO W3JIaraTh CBOW BONPOC C WCIIOJIb30BAaHHEM  SI3BIKOBBIX  CPEICTB.

2) coBMeCTHAsl JIeATeJIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThl MPU ONpPEAEICHUN
Ouosiorndyeckux mpodieM, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHUs (POPM I'PYMIIOBOrO B3aUMOACHCTBUS
IIpU pellIeHnr yueOHOM 3a1auu;

BbIOEpUTE TEMBl M METOABI JICHCTBUN YYaCTHUKOB C y4E€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WIeHa KOJJIEKTUBA;

COBMECTHas JIeATEIbHOCTh, OPraHu3alus U KOOpJAUHAIIMS IEUCTBUM MO €€ OCYLIECTBIIEHUIO: COCTABUTh
IUTaH JIEWCTBUM, 3amucaTh JEHCTBUS C Y4ETOM LEJed MOUX YYaCTHMKOB, OOCYIUTh PE3YyJbTaThl, MPHUHSTH
COBMECTHYIO paboTy;

OLIGHUTHh KAaueCTBO CBOETO BKJIaJa M KOMAaHABI Ka)XJIOTO0 YYacTHHKa B OOMIMX pe3yJbTaTax Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJyiaraTh HOBbIE IIPOEKTHI, OLIEHUBATh MJIEU C MO3MLIMHA HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUUYECKON
MHHOBAIINH;

N3yyaiiTe NO3UTUBHOE CTPAaTETMUYECKOE IIOBEIEHHWE B  pa3IMYHBIX YCTPOMCTBaX, BKIIOYas
KpEaTUBHOCTh U BOOOpaKEHUE, YTOOBI OBITH MHUIIMATHBHEIM.

Buiagenue yHuBepcaJbHBIMHU PeryIsTHBHBIMH JCHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JJIs BBIABICHHUS NPOOJIEM M UX PEUICHUS B JKU3HEHHBIX U
HAy4HBIX LEJIAX;

IIOJICTaBKM Ha OCHOBE OMOJOIMUYECKHX 3HAHUM, 1IeJIeBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUSAX
Y TIOCTYTIKaX 10 OTHOLIEHUIO K KUBOW IIPUPOJIE, CBOEMY 30POBBIO U 370POBbIO OKPY KAIOILUX;

CaMOCTOSITEJIbHO M3y4aTh I[IO3HABATENBbHYIO JAEATENbHOCTb, BBIABIATH NPOOJEMbI, CTaBUTh MU
(dbopMyIMpoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX 00BEKTAX;

CaMOCTOSITEJIbHO COCTaBUTh IUIAH PEIICHHs IPOOIEM ¢ y4ETOM MMEIOLIUXCS PECYpPCOB, €CTECTBEHHBIX
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BO3MOKHOCTEHN U IPUPOJHBIX YCIOBUM;

JlaTh OLIEHKY HOBOU CUTyalllH;

YTOYHEHHE PaMOK HACTOSIILErO MIpeIMeTa Ha OCHOBE JIMYHOTO 1IBETA;

JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUTDH MTPUOOPETEHHBIN OIIBIT;

Obecneuenue GopMHUpPOBaHUS U OOECIICUCHHUS ONArONpUsTHON 3PYAULMU B PAa3HBIX 00JacTAX 3HAHHM,
MIOCTOSIHHOE IOBBIIIEHHE CBOET0 00Pa30BaTEIbLHOTO U KYJIBbTYPHOT'O YPOBHSI.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBOW CHUTyalluM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yJITATOB JIEHCTBUAM JINLL;

BJIaJIETh HaBbIKaMM [103HABATENbHOM peduieKcuu, TAKUMHU KaK OCO3HAHHOCTh MPOUCXOAALINX ASHCTBHUM
U MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YJIbTAaTOB U NPUYMH, UCIOJIB30BaTh NMPUEMBI pedieKCUn A OLEHKH
CUTyalui, BBIOOpa BEPHOT'O PEILCHMS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

MOTHBBI IIPUHATHUSA U apTYMEHTBI IPYTUX IIPHA aHAJIA3€E PE3yJIbTaTOB NEATEIbHOCTH;

3) npuHsiTHE Ce0S U APYTUX:

NPUHUMATH ce0sl, MOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA;

MOTHBBI IIPUHATHUSA U apIYMEHTBI IPYTUX IIPHA aHAJIA3€E PE3yJIbTaTOB AEATEIbHOCTH;

BaTh CBOE IPaBO U MPABO APYTUX MPU3HABATH OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYTOro YeJIoBeKa.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ynbTaThl OCBOEHHUS CoOJepkaHusi Kypca «buonorus» Ha yriyOl€HHOM YypOBHE
OpUEHTHPOBaHbl Ha obecrneueHnue MNpoPUIbHOr0 00y4yeHus oOyuarouuxcs o6uongoruu. K HuUM oTHOCSTCS:
0cOOEHHOCTH sl OHOJOTMM HAay4YHBIX 3HAaHUM, NPUEMOB M TPUEMOB JICHCTBHI TI0 OCBOCHHUIO,
peoOpa3oBaHuI0 U MPeoOpa30BAaHUIO 3HAHUM, BHUJbI JEATEIBHOCTH IO IMOJTYYEHHIO HOBBIX 3HAHUH M HX
IIPUMEHEHNE B pa3IMYHbIX HAy4YHbIX, & TaKXE B €CTECTBEHHBIX >KM3HEHHBIX YycioBHAX. [IpenMerHbie
pe3yJIbTaThl MIPEICTABIEHBI 110 TOJJaM U3yUYEeHUS.

[IpenmetHble pe3ynbTaThl OcBOeHHsS yuyeOHoro mnpenmera «buonorus» B 10 kKnacce HEOOX0IUMO
OTpa3uTh:

cOopMHpOBAHHBIE 3HAaHMA O MECTHOW M OMOJIOTMYECKOH CHUCTeMe B COBPEMEHHOW Hayke, B
€CTECTBEHHO-HAyYHOW KapTHMHE MHUpA, B IO3HAHUM TNPUPOJBI, YCTOHUMBOCTH M OOECIEYeHUU MpodiIeM
PaLMOHATIBHOTO MPUPOIONOIBb30BaHU, O BKIIAJIE POCCUICKHUX M 3apyOSKHBIX YUCHBIX B pa3BUTHE OUOJIOTHH;

KOTOpasi BKJIIOYAeT B ce0si: OCHOBOIIOJIATratole ONOIOTHYECKUE TEPMUHBI U MOHATHUS (KU3HB, KIIETKA,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOperyJsalus, CaMOBOCIPOU3BEICHHUE,  HACIIEICTBEHHOCTb,
M3MEHUYUBOCTh, POCT U Pa3BUTHE), Ononoruueckue teopun (kiaetounas teopus T. IlIBanna, M. llneiinena, P.
BupxoBa, xpomocoMHass Teopusi HacienactBeHHOcTH T. Moprana), yuenus (H. 1. BaBumoBa — omeHTpax
MHOrooOpas3usi M TPOUCXOXKJICHHUS KyJIbTypHBIX pAacTeHUH), 3aKOHBbI (€AMHOOOpa3usi MOTOMKOB IE€PBOIO
ITOKOJICHUS], PACIpPENeICHHs], YUCTOThl TaMeT, He3aBUCUMOro HacienoBaHus I'. MeHaens, roMONOruuecKux
ps/10B B HacieACTBeHHON n3MeHunBocty H. U. BaBuioBa), npuHIMIINAIBHOCTH (KOMIUIEMEHTAPHOCTH);

NPUMEHEHNE METOJIOB HAayYHOrO IO3HAHUS, NIPUMEHEHHE B OMOJOTMYECKHX HCCIIETOBAHUIX YKUBBIX
00BEKTOB (OmUcaHue, U3MepeHne, HaOJIIOICHHUE, SKCIICPUMEHT);
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Msbl oTHaeM MpennoyTeHHE JIOTOJMHUTENBHBIM IPU3HAKAM: BHPYCOB, KIETOK MPOKApUOTOB U
9YKapHOTOB, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM YHCIIE CMEPTOHOCHBIX, TPHOOB,
pacTeHHii, )KUBOTHBIX M YEJIOBEKa, OPraHOB U CHUCTEM OpPraHOB PACTCHMH, KMBOTHBIX, YEJIOBEKA, MPOIECCOB
KHU3HEIEATETLHOCTH, MPOTEKAONMX B OpPraHU3Max pACTEHHi, >KMBOTHBIX. M 4YeJIOBEKa, OHMOJIOTHYECKUX
nporeccoB: oOMeH BemecTB (MeTabonu3M), TpaHchopMalMs 3HEPruH, OpOoXKEHHUs, aBTOTPOPHOTO U
reTepoTpopHOTo THIA NTUTAHUs, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a, FaMeTOreHe3a, YMOpPHOreHesa,
NOCTAMOPHOHATIBHOTO Pa3BUTHA, PA3MHOXKEHUS, HHIUBUAYAJIBHOIO pa3BUTHA OpraHu3Ma (OHTOreHe3a),
B3aUMO/ICHCTBUS TEHOB, FE€TEPO3UC, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE MOJIEP)KUBAaTh B3aUMOCBSA3M MEXAY OpPraHOMJAMHM M MX CTPYKTYpaMH, CTPOEHHUEM KIIETOK
pasHbIX TKaHEeW M MX KJIETOYHBIX LEMOYEK, MEXAY CYIIECTBOBAaHHEM M IIETIOYKOH OpraHu3MOB y pacTEeHUH,
KMBOTHBIX U YEJOBEKAa U MX CTPYKTypaMH, MEXAy MOCIeA0BaTeIbHOCTIMH OPraHU3MOB U MX CTPYKTypamH,
MEXJy 3TanaMu oOMEHa BEILECTB, 3TallaMH KJIETOUHOTO IMKJIA U )KMU3HEHHBIMHU LIUKJIOB OpPraHU3Ma, 3TaramMu
SMOPHOHAJILHOIO PAa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMM Cpebl OOUTaHUS;

YMEHHUE BBIABIATH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCII€ pAacTE€HUH, )KMBOTHBIX U
4EeJI0BEKa;

UCIOJIb30BaTh YKa3aHHbIE AapryMEHThl, OMOJIOTMYECKYI0 TEPMUHOJOTMIO M CHUMBOJIUKY JUIS
JI0Ka3aTeIbCTB POJICTBA OPTAaHOB PA3HBIX CUCTEMHBIX TPYIII;

yMeThb pemaTb OWOJIOTUYECKUE 3aJaud, BBIABIATh IPUYMHHO-CIEJICTBEHHBIE CBA3M MEXKAY
OMOJIOTUYECKAMHU TIPOIleCCaMU U SIBJICHUSIMH, JIeNaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHUM TOJTYYECHHBIX
pe3yJIbTATOB;

YMETh BBINIOJHATH J1a0OpaTOpHBIE M MPAKTUYECKHE pPadOThI, COOMIOAAaTh TpaBWiia TpU padoTe C
y4eOHBIM U J1a00paTOPHBIM 000pPYI0BaHUEM;

YMEHHUE BBIJIBUTATh THIOTE3BI, IPOBEPATH WX IKCIIEPHUMEHTAIBHBIMU METOAAMH, (HOPMYITUPOBATD LIEIh
WCCIICIOBAHMS, aHAJTM3UPOBATh MTOJTyYSHHBIE Pe3yJIbTATHI U JIeTaTh BHIBOKI;

YMEHHE y4YacTBOBATh B Y4eOHO-MCCIIEIOBATEIbCKONW paboTe MO OMOJOTHH, SKOJOTUM U MEIHIIMHE,
MPOBEICHUH Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJNYHOM BBICTYIUICHHH JOCTHTHYTBIX PE3yJIbTaTOB
Ha YYEHUYECKUX KOH(PEPEHIIHSIX;

YMETh OIIGHUBATh 3TH AacleKThl COBPEMEHHBIX HCCIIEOBAaHMA B 00JIACTH OHOJOTMH W MEIUIMHBI
(KJIOHMpOBaHUE, HWCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANPABICHHOE W3MEHEHHE TE€HOMa M  CO3/1aHue
TPAHCTEHHBIX OPTraHU3MOB);

U3yYUTh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccuoHaIbHON NeSTeNbHOCTH B 00JIaCTH OMOJIOTHH,
MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SWCTBA, MHUILEBOW MPOMBIIUIEHHOCTH, YTIIyOUTh
MIO3HABATEJIbHBIA  MHTEpEC, HalpaBIE€HHBI Ha OCO3HAaHHBIM BbIOOp mpodeccun U HPOJOJIKEHUE
OMOJIOTHYECKOro 00pa30BaHUsl B OPraHU3AIMAX CPEIHEro MPo(eCcCHOHANBHOTO U BBICHIETO0 00pa30BaHUsL.

[Tpenmer pe3ynbraTsl OCBOeHHUs yueOHoro mpeamera «buonorus» B 11 knacce He06X0IUMO OTPA3UTH:

chOopMHpPOBAHHBIE 3HAHUS O MECTE€ M OMOJIOTMYECKOI CUCTeMe B COBPEMEHHON HayKe, B COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTMHE MHUpA, B INO3HAHUM YCTOWYMBOCTH INPHUPOJBI U PA3BUTUU HKOJIOTHYECKUX
po0JeM 4eI0BEeYeCTBa, a TAKKe B BONPOCAX MOIJAEPKKU PALMOHAIIBHOTO MPUPOONOIb30BaHUS U B PAMKAX
LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJE, OOILECTBY, YEIOBEKY , O BKJIAZE POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B OMOJIOTHUIO Pa3BUTHS;

YMEHHE BIIQJIETh CHUCTEMOH OHMOJOTMYECKMX 3HAHWH, KOTOpas BKIIOYAaeT B ceOs OIpenereHne u
[IOHUMaHHUE OCHOBOIIOJIArAlOIMX OHOJIOrMYECKMX TEPMUHOB M MOHATUH (BHMJ, 3KOocucTeMa, Ouocdepa),
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Oouonorunueckue Teopun (IBoonMoHHas Teopus U. JlapBuHa, cHHTeTHYECKas Teopust Teopun), yueHus (A. H.
CeseproBa — 0 myTax W HampasieHus: umnepuu, B.W. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHETUIECKOTO
paBHoBecust JLx. Xapau u B. BaitnGepra, 3aponsimeBoro cxonacrsa K. M. bapa), npasuna (Munumyma HO.
JInbuxa, ocHOBHas MUpamMuIa SHEPTUM ), TUNIOTE3bI (runore3a « mupa PHK» V. I'mnbepra);

YMEHHUE BJIAJETh METOJaMH HayYHOI'O MO3HAHUS, UCIOJIb3YEMBIMU B OMOJIOTUYECKUX HMCCIIETOBAHUAX
KHMBBIX OPIaHU3MOB M HKOCUCTEM (ONHMCAHME, U3MEpPEHHE, HAOII0IeHHEe, IKCIIEPUMEHT), METOAaMU METO/a U
OLIEHKM aHTPOIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

UCITIOJIb30BaHUE  CIENYIOIMX IPHU3HAKOB: BUIOB, OHOreOLIEHO30B, JKOCHUCTeM U Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JBWXKYILIET0O H  Pa3phIBAIOLIETO €CTECTBEHHOrO O0TOOpa, aIoNaTpU4YecKoro U
CHUMIIaTPUYECKOT0  BHAa OOpa3oBaHMs, JBIKYIIMX CHJI CHJIOBOM DBOJIOIMHM Ha TeHO(OHIE,
PUCHOCOOTIEHHOCTH OPraHU3MOB K Cpele OOMTaHMs, YepelOBaHMs Tell, KpyroBOpOTa BEIIECTB U IMOTOKa
TeHEpaLuy B 9KOCHCTEMAX;

YMEHUE MOJAEPKHUBATh B3aUMOCBSI3M MEXIY IPOLECCAMU 3BOJIIOLUM, JBWXKYIIMMHU CHJIaMHU
aHTPOIIOTeHE3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHUCTEM U MPUCHOCOOTICHUAMHU K HUM OPTaHU3MOB;

YMEHHUE BBISBIIATh OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, HMPUCIOCOOIEHHOCTh BHJOB K CpEle
oOuTaHusi, aOMOTMYECKMX M OMOTMYECKHMX KOMIIOHEHTOB JKOCHUCTEMBbI, B3aUMOCBS3b OpPIaHHU3MOB B
cO0011IeCTBaX, AaHTPONOTEHHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

UCIOJIb30BaTh  JaHHbBIE apPryMEHTbl, OMOJIOTMYECKYI0 TEPMHUHOJOTMIO M  CHMBOJIMKY  JJIs
JI0Ka3aTeNbCTBAa POJICTBA MPEACTABUTEIECH pa3HBIX CUCTEMHBIX T'PYIII, B3aUMOCBSI3€H OPraHU3MOB U CPEJbI
oOUTaHus, €AUHCTBA YEJIOBEYECTBA pac, HEOOXOAMMOCTH COXPAHEHUS MHOrooOpa3usi BUJOB M 3KOCHUCTEM B
YCIIOBHUSIX COCYILIECTBOBAHMSI PUPOABI U UETIOBEUECTBA;

yMETh pemaTh OWOJIOTUYECKHE 3aJaud, BBISABISATH NPUYMHHO-CIIECJCTBEHHBIC CBS3H MEXKIY
OMOJIOTUYECKUMHU TIPOIIECCaMU U SIBJICHUSIMH, JI€laTh BBIBOJBI M TPOTHO3bI Ha OCHOBAaHUHM TOJTYYEHHBIX
pe3yJIbTaToB;

YMETh BBINIOJHATH J1a0OpaTOpHbIE M MpPAaKTUYeCKHe pPabdOThl, COOMIOAATh MpaBwiia MpU padoTe C
y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTATh THIOTE3bI, POBEPATH UX IKCIIEPHUMEHTAILHBIMU METOAAMHU, (HOPMYITUPOBATh LIETb
UCCIIEIOBaHMsI, aHAIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U 1€TaTh BHIBObI;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIEI0BATEIbCKOW paboTe MO OMOJOTHM, SKOJOTUM U MEIUIIMHE,
MPOBEICHUH Ha 0a3e IIKOJIbHBIX HAyYHBIX OOLIECTB, M MyOJNYHOM BBICTYIUICHHH JOCTHTHYTBIX PE3yJbTaTOB
Ha YYEHUYECKUX KOH(EPEHIHSIX;

YMETh OLIEHUBATh T'MIIOTE3bl M TEOPHH O MPOUCXOXKICHUU KM3HU, YETOBEKa M YEIIOBEUECKOW packhl, O
NPUYMHAX, TOCIEICTBHUIX U CIIOCO0ax MpeloTBpallieHst U3MEHEHH B Grocdepe;

U3yYUTh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccHoHaTbHON NeSTeTbHOCTH B 00JIaCTH OMOJIOTHH,
9KOJIOTHH, MPUPOAONOIb30BAHUSA, MEIUIMHBI, OMOTEXHOJIOTUH, TIICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOTIO
XO34HCTBa, MHUIIEBON NPOMBIIUIEHHOCTH, YIJyOJeHUs IO3HAaBaTEIbHOTO WHTEpeca, HAIpaBICHHOIO Ha
OCO3HaHHBIA BbIOOp mpodeccuu U MPOJOHKEHUs] OMOJIOrMYecKoro o0pa3oBaHMs B OpPraHU3ALMSIX CPEIHEro
po¢eCCHOHATIBHOTO U BBICILIET0 00pa30BaHusl.
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1 buonorus kak Hayka 1 bubmmorexa L1OK https://m.edsoo.ru/
2 JKuBble cuCTEMBI U HX U3YUYEHHE 2 Bubmuorexa LJOK https://m.edsoo.ru/
3 Buonorus knetku 2 0.5 buomuoreka LIOK https://m.edsoo.ru/
4 XuMHUYECKasi OpraHu3aius KIeTKU 10 1 Bbu6nuoreka LIOK https://m.edsoo.ru/
5 Crpoenue u QYyHKIUH KICTKH 8 2 Bubnmuorexa LJOK https://m.edsoo.ru/
6 OOMeH BeIIeCTB U MPEBPAIICHUE YHEPTUN B 9 1 bubmunoreka 1{OK https://m.edsoo.ru/
KJIETKE
7 HacnencrBennas undopmanus u 9 0.5 Bubmuorexa LOK https://m.edsoo.ru/
peanuzamus e€ B KIETKE
8 JKM3HEHHBIH UK KIICTKH 6 1 bu6nuoreka [JOK https://m.edsoo.ru/
9 Crpoenue u QyHKIINH OPTaHI3MOB 17 1.5 bubmmorexa L1OK https://m.edsoo.ru/
10 PasmHOXeHHE U pa3BUTHE OPTaHU3MOB 8 1.5 bubmmorexa LIOK https://m.edsoo.ru/
11 I'eneTnka — HayKa 0 HAaCJIEICTBEHHOCTH H 0.5 bubmmoreka 1{OK https://m.edsoo.ru/
W3MEHUYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 Bubmuorexa LJOK https://m.edsoo.ru/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 Bubmuorexa [JOK https://m.edsoo.ru/
14 ['eHeTrka denoBeka 3 0.5 bu6nuoreka [IOK https://m.edsoo.ru/
15 Ceneknusi OpraHu3MOB 4 1 bubmmoreka L{OK https://m.edsoo.ru/
16 BroTexHOI0rusA ¥ CHHTETHYCCKast OMOJIOTHS 4 bubmuoreka 1IOK https://m.edsoo.ru/
17 PeszepBHOE BpeMs 1 bubmmoreka I{OK https://m.edsoo.ru/
OBLIEE KOJIMYECTBO YACOB IT1O 10 0 1
ITPOIT'PAMME 2 3
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11 KUIACC

KoanuecTBO 4acoB

JJIeKTpOHHBbIE (IU(pPOBbIE)

.N;_) HaumeHnoBaHue pa3iejioB U TeEM Kontpo TpaxTuaeckne odpa3oBaTeJibHbIEe pecypchl
n TpOrpamMMel Bcer JIbHbIE padoThl
n 0 padoThbl
1 3apokaeHre U Pa3BUTHE IBOJTIOIMOHHBIX 4 bubmmorexa LIOK https://m.edsoo.ru/
NPEJCTABJICHUIA B OHOJIOTHH
2 MHUKpPO3BOIIOLHS U €€ Pe3yJIbTaThI 14 2 Bubmumorexa LJOK https://m.edsoo.ru/
MaxposBoionus 1 €€ pe3yIbTaThl 6 bubmmorexa LIOK https://m.edsoo.ru/
4 [IpoucxoxneHne 1 pa3BUTUE KU3HU HA 15 1. Bubmuoreka LHOK https://m.edsoo.ru/
3emie 5
5 [Iponcxoxnenne dyenoBeka — aHTPOTIOTeHE3 10 1 bubmmorexa LIOK https://m.edsoo.ru/
OKkosorusi — Hayka O B3aMMOOTHOIICHHSIX Bubmuorexa LHOK https://m.edsoo.ru/
6 OPraHMU3MOB M Ha/IOPTaHU3MEHHBIX CHCTEM C 3 0.
OKpYy>Karollen cpeoit 5
7 OpraHu3Mmsbl ¥ cpefa 0OuTaHus 9 1. Bubmorexa [JOK https://m.edsoo.ru/
5
8 DKoJIorus BUJOB U MO SN 9 0. Bubmuoreka LHOK https://m.edsoo.ru/
5
9 DKOJIOrUs cO00IIEeCcTB. DKOJIOTHIECKHE 12 0. bu6nuoreka [IOK https://m.edsoo.ru/
CUCTEMBI 5
10 Buocdepa — rmobansHas sxocucTeMa 6 bubmmoreka L{OK https://m.edsoo.ru/
11 UYennoBek U OKpyIKaroIlas cpeaa bubmmoreka 1{OK https://m.edsoo.ru/
12 PesepBHOE Bpems 8 bubnmorexa [1OK https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 10 0 7.
2 5

34




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O [TPOLUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue; noa penakiueit [Taceanuka B.B., AkuronepHoe 00I111ecTBO

«M3narenscTBO «lIpocsemenne

*  buomnorus, 11 knacce/ [Taceunnk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue; nox penakuueii [laceunuka B.B., AkiimonepHoe 0011ecTBo

«M3narensctBO «lIpocBemienue»

*  buonorus. buonornyeckue cucremsl u npoueccsl, 10 kimace/ Tepemos A.B., ITerpocosa P.A., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
« 1011 MHEMO3HHA»

*  buonorusa. buonornueckue cucremsl U nporecchl, 11 kmace/ Tepemor A.B., ITerpocoa P.A., OGIecTBO ¢ OrpaHHUYEHHON OTBETCTBEHHOCTHIO
«11OLL MHEMO3HNHA»

*  buonorusa. Obmas 6monorus, 10 kmacc/ 3axapoB B.b., MamonToB C.I'., Conmr H.U., 3axaposa E.T.; mox pemaknmeii 3axaposa B.b.,
OOIIeCTBO ¢ OrpaHMYECHHON OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 00IIECTBO

«M3narensctBO «IIpocBemnienne»

*  buonorusa. O6mas 6uonorus, 11 kmacc/ 3axapo B.b., MamontoB C.I'., Conun H.U., 3axaposa E.T.; mon pemakmueii 3axaposa B.b.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY; AKIIMOHEpHOE 0OIIIECTBO
«M3narenscTBO «lIpocBemienne»

METOANMYECKHUE MATEPUAJIBI JIUIA YYUTEJIA

[Iporpamma: [Tporpamma o 6uosioruu st 001e06pa3zoBaTenbHbIX KO (cOopHuK bruonorus. Paboune nmporpammel. [Ipenmernas muHust y4eOHUKOB
«JIunns xu3am». 10—11 xaccesl: yueb. mocodue 11t 001eodpa3zoBaTeNbHBIX. opranu3aluii: 6a3oBblil yposens / B. B. [laceunuk, I'. I'. [lIsenos, T.
M.
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HUPPOBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1.  JlaGoparopusiii npaktukym bronorus 6-11 kiracc (yueOHOE 31eKTpOoHHOE H3aHue), PecryOnukanckuii My IbTUMEaRa SHTP MOCKBa.
PecnyOnukaHckuil MyJIbTUMEANA IEHTP
2.  DnextponHas 6ubnuoreka. [Ipocsemienue. MynsTuMeauitHoe yuednoe nocooue M Ilpocsemernne MEJINA
3.Di#oc-1IeHTp AUCTaHIHOHHOTO 0Opa3oBanuss WWW. Km. ru /education

4. Bonbmast sumuknone s Kupumia u Medoaust (37eKTpoHHOE yueOHOe U3IaHHEe)

5. Anpeca caiitoB B lHTepHeTe
http://edu.1c.ru
WWW.SOMm.S10.1u
eMHas KOJUIeKIus udpoBBIX 00pa3oBaTenbHBIX pecypcos: http://school- collection.edu.ru/.
www.bio.Iseptember. ru — I'azeta «buonorus» «IlepBoe cCeHTIOPs;
WWwWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;
www.herba.msu.ru - 6orannyeckuii cepsep MI'Y;
WWW.MmNr.gov.ru - caifT ¢ rocyiapcTBeHHoi uHpopmanueit MuHuctepcTBa NpupoAHbIX pecypcoB PD;
www.nrc.edu.ru/est/r4/ - Buonorndeckas kKapTuHa MHUP
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