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PABOYASA ITPOTPAMMA

Ipenmer:  BUOJIOI'MS. BA3OBBIM U VITYBJIEHHBIN YPOBEHD Kinacc: 10-11
KonuuecTBo yacoB mo yuyeOHOMY IUtaHy: 0a30BbIM ypoBeHb 34 yaca B roi, mo 1 gacy B
HeZIento; yrayonennsiit ypoenb 102 daca B rog, o 3 vaca B Heaento B 10-11-x kiaccax.
CocraBnena B coorBercTBuu ¢ denepanbHoii paboueil mporpamMmon CpelHero oOIIero
oOpa3oBaHus 10 yueOHOMY mipeameTy «buonorusy» (6a30BbIi ypoBeHb) U DenepalibHON paboueit
nporpaMMoil  cpeaHero obmero oOpa3zoBaHuss 1o yuyeOHOMy mnpeamery «buomorus»

(yrmyOneHHbIH yPOBEHB).

YueOHUKH:
1. Tlaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen. Ilaceunuxa B.B.
buonorus. 10 knacc. bazoBbiit ypoBeHb. M.: - AkimoHepHoe obmiectBo «M3maTenscTBo
«IIpocsemienue», 2022 r.

2. Ilaceunmk B.B., Kamenckwuii A.A., PyorioB A.M. u npyrue /Ilox pen. Ilaceunnka B.B.
buonorus. 11 knacc. ba3zoBsiit ypoBeHb. M.: - AkunoHepHoe o61mecTBo «M31aTenbcTBo
«IIpocsemenuer, 2021 r.

3. Tepemor A.B., IletpocoBa P.A. buonorus. buonoruveckue cucteMbl W Tporiecchl. 10

Kiacc. YrinyOneHHBIH ypoBeHb. M.: - OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«OL Muemo3unay, 2022 r.

4. TepemoB A.B., IletpocoBa P.A. buonorus. buonorudeckue cuctembl u mporecchl. 11
KJacc. YTiyOJIeHHbI ypoBeHb. M.: - OOIIECTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«OIl Muemo3unay, 2022 r.

Paccmotpena na 3acenanun MC I'bOY COLI c.Maiickoe
ITporokon Ne 1 ot «23 » aBrycra 2023 r.
[Tpencenarens MC: H.B. PagaeBa

c.Maiickoe, 2023 r.



MopnenbpHasi CHHXPOHU3UPOBaHHAs MporpamMma 0a30BOro M YriayOJIEHHOTO H3y4YeHHS
npeamera «buonorus» B 10-11 kmacce cocraBiieHa Ha OCHOBE pabodeil MporpamMMbl CPEIHETO
obmero oOpa3oBanuss 1o Ouosnormu (0a30BBIM YPOBEHB), COCTaBICHHOW Ha OCHOBE
®depnepanbHoro 3akoHaoT 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit deneparuny,
TpeOoBanmii K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENIbHON MPOrpaMMbI CPETHETO
obmiero oOpa3oBaHus, IPEICTABICHHBIX B DeaepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeaHero odmiero odpaszoBanusi, ¢ yuérom «KoHIeNuu npemnogaBaHusi yaeOHOTO
npeamera «buosjorus» B 00pa3oBaTenbHBIX —opraHu3amusax Poccuiickoit  denepanuu,
peaM3yIoNIMX OCHOBHBIE 00IIe00pa3oBaTebHBIE TMPOTPAMMBI W OCHOBHBIX IMOJIOXKECHUN
[TpumepHO#t MporpaMMbl BOCITUTAHUS.

INHOACHUTEJIBHAA 3AIITMCKA

OCHOBY IOJIX0JIOB K pa3pa0d0TKe MOACIBHONW CHHXPOHU3UPOBaHHOHK paboyeit mporpammbl COOMmo
OuonoruM, K OIpeneleHUI0 oOleld cTparerud OOy4eHHs, BOCIUTAHUS M PA3BUTHUS
oOydaromuxcst cpeacrBamu  ydeOHoro mnpenmera «buomorms» mus  10-11 kmacca Ha
0a30BOM/yriyOJIEHHOM YpPOBHE COCTaBWIM KoOHIenTyalbHble mnoynokenuss PIOC COO o
B3alMOOOYCIIOBICHHOCTH LIEJeH, cofepKaHus, pe3yabTaToB 00ydeHus U TpeOOBaHHUI K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

B coorBercTBUM C [JaHHBIMH TIOJIOKEHUSMU MOJENbHAs CHUHXPOHU3UWPOBAaHHAs paboyas
nporpamma COO ycraHaBiauBaeT 00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJECpKaHUe,
orpezensieT KOMMUYECTBEHHbIC U KAYECTBEHHBIE €r0 XapaKTePUCTUKU Ha KaXKJIOM 3Tarle U3y4eHHUs
npeaMeTa, MpeayCMaTpUBaeT MPHHLIUIBI CTPYKTYPUPOBAHHS COJEpXKaHHS, MaéT MpPUMEpPHOE
pacrpeneneHue Yy4eOHBIX YacOB MO TEMATHUYECKUM paslielaM, PEKOMEHAYET MPUMEPHYIO
MOCJIEIOBATEIBHOCTh M3YYEHHUS OTACIBHBIX TeM Kypca C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN ydaluXcs
10-11 kiacca; maéT METOOUYECKYI0 HWHTEPIpETAIMIoO IIeJied W3ydeHUs IMpeaMera Ha
6a30BOM/yriy0IEHHOM YPOBHE: COBPEMEHHBIX INPHOPUTETOB B CHUCTEME CpPEJHEro O0Ilero
00pa3oBaHUsl, COJAEPKATEILHOW XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMbl cpeHero oOmero o0Opa3oBaHus (JIMYHOCTHBIX,
METaINpeIMETHBIX, IPEIMETHBIX), OCHOBHBIX BHOB Y4eOHO-TIO3HABATEILHOW AEATEIbHOCTH
y4eHHKa MO0 OCBOGHHIO cofep)kaHus mpenMeta. Ilo BceM Ha3BaHHBIM MO3MLUSAM B MPOrpaMMme
cOOJII0/IEHa TPEEMCTBEHHOCTh C padodeil MporpaMMoi OCHOBHOTO 00IIero oOpa3oBaHUs IO
6uonorn (i 5—9 kiaccoB 00pazoBaTeIbHBIX OpraHu3aluii, 6a30BbII YPOBEHB).

JlaHHasi mporpaMMa SIBJISIETCS. OPUEHTHPOM JUIS COCTAaBIICHHS pabO4YMX IMPOrpaMM, aBTOPHI
KOTOPBIX MOTYT MPEUIOKUTh CBOW IMOJAXOJ K CTPYKTYPUPOBAHHIO M TOCJIEIOBAaTEIbHOCTH
U3ydeHHsi yueOHOTO MaTepualia, a TakKe CBOE BHICHHE OTHOCHUTEIFHO BO3MOXXKHOCTH BBIOOpA
BapUaTUBHOM COCTaBISIONIEH COAEp)KaHUS MpeaMeTa JIOMOJIHMUTENbHO K 00s3aTeNbHON
(MHBapUaHTHOMW) YaCTH €ro COAepKaHUsl.

KypcuBoM B TekcTe mporpamMmsl BeiieNeHbI aeMeHThl Llenu u 3anaun, [IpeameTHbIx
pe3yibraroB u ComepkaHusi yaeOHOTO MaTepraa, KOTOpbIe PECTaBICHBI TSl U3YYEeHUS Ha
yrIIyOnEéHHOM YpOBHE

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJMETA «BHOJIOT' US>

VYuebnsiii npeamer «buonorus» B cpeaHeM o0mEeM 00pa30BaHMM 3aHMMACT BaKHOE
Mmecto. OHoOecnieunBaeT GOpMUPOBAHUE Y O0YyUArOIIUXCS MPEJICTaBICHUH O HayYHOW KapTHHE
MUpa; pacHIupsieT U 0000IIaeT 3HaHUS O KXUBOW MPHUPOJE, €€ OTIMYUTENbHBIX MpHU3HAKaX —
YPOBHEBOW OpraHW3allMd U DBOJIOLUU; CO3MAET YCIOBUS UIA: NO3HAHUSA 3aKOHOB >KUBOU
OpUPOIBL, opmuposanus PyHKIIMOHAIBHOW IPaMOTHOCTH, HABbIKOG 3J0POBOTO U OE3011aCHOTIO
o0pa3a >)KM3HH, KOJOTMYECKOTO MBIIUICHHs, IEHHOCTHOTO OTHOUICHUS K JKUBOM Mpupoae U
YEIIOBEKY.
Bonbmoe 3Hauenwe yueOHBIH mnpenmer «buomorus» UMeeT TakkKe JUIS  PELICHUs
BOCIIUTATEIbHBIX M pPa3BUBAIOIIMX 3a/ady CpelHero obiiero oOpa3oBaHMs, COLMAIM3ALUU



oOyuaromuxcs. Vzydyenue Ouonoruu Ha 6a30BOM/yriyO0IEHHOM YPOBHIX 00€CIEUMBAET YCIOBHS
Uit GOpMHUPOBAHUS MHTEJUIEKTYaIbHBIX, KOMMYHUKAIMOHHBIX U MH()OPMALMOHHBIX HABBIKOB,
JCTETUYECKOM  KYJNbTYpbl, = CHOCOOCTBYET  HMHTErpald  OHOJOTMYECKMX  3HAaHUM ¢
MPEJICTABICHUSIMH U3 JPYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTU (DM3UKHU, XUMHUH U Teorpaduu.
Ha3BanHble MOJ0XKEHUS O TPeIHA3HAYCHUH Y4eOHOro npeamera «bHonorus» cocTaBuiIn OCHOBY
JUTSL OTIpeieNIeHus MMOJX0A0B K 0TOOPY M CTPYKTYPUPOBAHUIO €r0 COJIEpKaHusl, IPEICTABICHHOTO
B JJAHHOW MporpamMme.

Ot6op conepxkanusi ydyeOHoro mpenmera «buonorus»  ocymecTBIEH ¢ MO3ULUI
KyJIBTypOCOOOpa3HOTO TMOJX0/a, B COOTBETCTBUH C KOTOPBHIM OOYYaIOIIMECs JOJKHBI OCBOHUTH
3HAHUA U YMEHUS, 3HAUUMBbIE JIJIs1 JOPMUPOBAHUS OOIIEH KYIbTYPhl, ONPEACISIONIUE a/IeKBAaTHOE
MOBEJICHUE YeJIOBEKa B OKPYXKAIOIIEH MPUPOAHOU cpesie, BOCTPEOOBaHHBIE B IOBCEAHEBHOM
JKU3HU U TpPaKTUYecKoi nesrenbHocTH. Oco0oe MecTo B 3TOHM cHcTeMe 3HaHWil 3aHMMAaloT
AJIEMEHTBHI COJICP)KaHMs, KOTOpBIE CIIy>KaT OCHOBOH UIsi (POPMHUPOBAaHUS TMPEACTABICHUN O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTHHE MHUpPAa U IEHHOCTHBIX OPUEHTALMSX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3alMU OMOJIOTMYEeCKOro 00pa3oBaHMs.

CTpyKTypHpOBaHHE COJEP)KaHUA y4eOHOro Marepualia B MPOrpaMMe OCYIIECTBIECHO C Y4ETOM
IPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX XHBOW IMPHPOIBI, O e
YPOBHEBOI OpraHU3aI[My U IBOJIOLUU. B COOTBETCTBUY C 3TUM B CTPYKType Y4eOHOTO ImpeameTa
«buonorus» BBIAETICHBI CIEAYIONINE COJEpKATeIbHbIE JIMHUK: «bHONOTHs Kak Hayka. MeToabl
HAy4YHOTO MO3HaHUs», «KieTka kak Omonmormyeckas cucreMay, «OpraHusM Kak OHONOruyecKas
cucremay, «CucreMa ¥ MHOT0OOpa3ue OpraHmYeCKOro MHUPay, «IBOIIOMUS KUBOW MPHUPOIBI»,
«IKOCHCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Yueouwiii npeomem «buonozcusi» Ha yenyOneHHOM Ypo8He HA CMYNEHU CcpedHe2o o0bweco
0bpazosanus 3aeepuiaem ouoio2uyecKoe 0opazosane 8 WKoJe U OPUeHMUPOBaAH Ha pacuupeHue
u yenyoneuue 3HaHUl 00Y4arOWuxcs 0 HCUBOU NPUpooe, OCHOBAX MONEKYIAPHOU U KIemOYHOU
buonoeuu, smbpuonrocuu U OUONOUU PA3BUMUS, 2eHEeMUKU, CeleKyuU, OUOMexHOI02UlU,
960IOYUOHHO20 YUeHUs U IKOLOSUU.

Hzyuenue yuedHnoco npeomema «buonocusy na yenybneHHom ypoeHe OpPUEHMUPOBAHO HA
HO020MOBKY 00yUaAIOWUXCSl K NOCIe0yIoujemMy noyYeHuro OUoI02u4ecko20 0opazoeanus 6 8y3ax
U opeanusayuax cpeoHe2o npogeccuonarvHoco odpazosanus. (OcHOBY e20 cooepiHcaHus
cocmasnsiem cucmema OUOIO2UYECKUX 3HAHUL, NOJNYYEHHBIX NpU U3YYEeHUU O00YYAIOUWUMUCS
COOMBEeMCMBYIOWUX CUCMEMAMUYECKUX pa30eios buonio2uu 8 0cHogHou wkone. B 10-11 xknacce
omu 3HaHus noayyarom pazeumue. Tax, pacuupenvl u yenyoneHnvl OuonocuyecKue 3HaAHUs O
PACMEHUsX, JHCUBOMHBIX, 2pubax, Oakmepusx, opeaHusme 4eno8exd, 0OUuUx 3aKOHOMEPHOCMSX
JHCUBHU, OONOJTHUMENbHO BKIIOYEHbl OUON02UYECKUe CBEOeHUs NPUKIAOHO20 U NOUCKOBO20
xapakmepa, KOmMopwvle MONICHO UCNONb308AMb KAK OpUEHMUpbl Ol NOCAedyioue20 6v100pda
npogeccuu. Bosmooicna makdce unmezpayus OUONOSUYECKUX 3HAHUL C COOMBEMCMEYIOUUMU
3HAHUAMY, NOJYYEHHLIMU O00YYAIOWUMUCA NpU  UZYYeHUU Qu3uKu, Xumuu, ceocpaguu u
Mamemamuxu.

CrpykTypa mporpammbl ydeOHoro mnpeamera «buonorus» 06a30Boro/yriy0i€HHOIO YpOBHS
OTPaKaeT CHCTEMHO-YPOBHEBBIA M IBOJIOIMOHHBIN MOIXOABI K U3ydeHHIO Oronoruu. CorjaacHo
UM, U3y4al0TCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHBbIE JJIS )KUBBIX CUCTEM Pa3HOI'O YPOBHS
OpraHu3alliy, HBOJIOIUK OPTaHUYECKOTO MHpa Ha 3eMile, COXpaHCHHS OHOJIOTHYECKOTO
pasHooOpa3us miuaHetsl. Tak, B 10-11 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOU
Ounoyornu, SMOPUOJIOTUM W OWOJOTHH DPAa3BUTHSA, TCHETHKH M CEJIEKIMH, OHOTEXHOJOTHHU
CHUHTETHYECKOM OHMOJIOrUH; akTyaJllu3UPYIOTCS 3HaHUS OOydarolmuxcs 1Mo OOTaHMKE, 300JI0THH,
aHaTOMWH, (PU3NOJIOTHH YEJIOBEKA.

Yuebnuvui npeomem «buonocua» npuzean obecneuums oceoerue 00y4arouumMucs OUOI02UYECKUX
meopuii U 3aKOH08, udell, NPUHYUNOS U NPABUL, JIeHCAUWUX 8 OCHOBE COBPEMEHHOU eCmecm8eHHO-
HAYYHOU KAPMUHbL MUpa, 3HAHUL O CMPOEHUU, MHO2000pasuu U O0COOEHHOCMAX KIemKU,
OpeaHu3Ma, NOnynAYuU, OUOYEHO3d, IKOCUCEMDL, O BblOAIOWUXCA HAYYHBIX OOCMUNICEHUSX,
COBPEMEHHBIX UCCTIE008AHUAX 8 OUONI02UU, NPUKIAOHBIX ACNeKmax Ouono2udyeckux 3uanut. /na



pazeumus U noo0epIHcaAnus unmepeca 00YUarWUxXca K OUoIo2uU HApAdy cO 3HAYUMENbHLIM
00BEMOM MeopemuyecK020 Mamepuand 8 COOepHCAHuU yuebHo20 npeomema

«buonozusy npedycmMompeHo 3HaKOMCME0 ¢ UCmopueli CMaHOBIeHUS U PA38UMus Mo Uil UHOU
obnacmu 6uono2uU, BKIAOOM OMeE4eCmMBEHHbIX U 3aPYOENCHbIX YUEHBIX 6 peuleHue BaANCHeUUUX
OUONI02UYECKUX U IKOLOUYECKUX NPODTIEM.

HEJIA U 3AJAYU UBYUEHUS YUYUEBHOI'O NIPEAMETA «BHOJIOT USI»

Heap u3yuenus yuyedHoro npeamera «buosiorusi»— oBlajicHre 00YJIarOIIUMUCS 3HAHUSMU O
CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHW3alliy JKUBBIX CHCTEM Pa3HOTO paHra M npuoOpeTeHue
YMEHHI HCIIOJIb30BATh OTH 3HAHMS: JUIsI TPAMOTHBIX JICWCTBUN B OTHOIICHUU OOBEKTOB JKUBOMH
OPUPOJBl M PEIICHUS pa3IMYHBIX JKU3HEHHBIX MPOONIeM; 8 ¢hopmuposanuu uxnmepecax
onpeoenéHHol obaacmu npogheccUoOHAIbHOU 0esmelbHOCMUY, C8A3aHHOU ¢ Ouono2uel, Uik
86100y YuebH020 3a8ederust OJisl NPOOOJIHCEHUS OUOTIO2ULECKO20 00PA308AHUSL.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buosorus» oOecrednBaeTcs pPEIICHUEM
CJICAYIONINX 3a/1a4 HAd OA30M YPOBHE:

OCBOCHHE OOYYAIOIUMUCS CHCTEMBI 3HAHUH O OMOJOTMYECKHX TEOPHUSAX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, MpaBWIaX, CIYKalMX OCHOBOW JUIsi  (OPMHUPOBAHHUS
MPEJICTABICHUA O €CTeCTBEHHO-HAYYHON KapTHHE MHpa; O METOJaX HAyYyHOro IIO3HAHWUS;
CTPOCHUHU, MHOT000pa3sMy W OCOOCHHOCTSIX JKHUBBIX CHUCTEM pa3HOTO YPOBHS OpraHU3aIluM,
BBIJIAFOIINXCS] OTKPBITHSIX ¥ COBPEMEHHBIX HCCIICIOBAHUSIX B OHMOJIOTHH;

dopmupoBaHue y OOYyYarOIIMXCsl IMO3HABATEIbHBIX, WHTCIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B TIPOIECCe aHAIM3a JAHHBIX O IMYTSAX Pa3BHTHS B OMOJIOTMH HAYYHBIX B3TJISIJIOB,
Ujied ¥ MOJIX0I0B K H3yYCHHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHH3allluu;

CTaHOBJICHUE Yy OOyYaromuXcsi oOmeld KyJIbTypbl, (DYHKIIMOHAIBHONH TPaAaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSICHATH M OLICHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA JKUBOK MPHPOJIBI HA OCHOBAHUU
3HAHWH U OIBITA, TIOJYYCHHBIX TIPHU U3YYCHUN OMOJIOTHUH;

dbopMupoBaHUe Yy 00yYaIONINXCsd YMEHUN HILTIOCTPUPOBATh 3HAYeHHE OMOJIOTHYECKUX 3HAHHUM B
MPAKTUYECKON JIEATEITPHOCTH YeJIOBEKa, PA3BUTHUA COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOHUOTEXHOIIOTUIA;

BOCIIUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJOBEKOM JKUBOH IMPUPOIBI,
HE00X0IUMOCTH OEpeKHOTO OTHOIICHHS K HEl, COONIOICHUS dTUYECKUX HOPM TPHU MPOBEIECHUU
OMOJIOTUYECKHIX HCCIICIOBAHUIA;

OCO3HAHHE IIEHHOCTH OWOJIOTUYECKUX 3HAHUN I TOBBIIICHUS YPOBHS HSKOJIOTHYECKOM
KYJIBTYPBI, I JOPMUPOBAHUS HAYIHOTO MHPOBO33PECHHS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B TIOBCEJIHEBHOM JKU3HHM [UISI OIICHKHU
MOCNEACTBUM CBOEH NEATEIbHOCTH IO OTHOLIEHMIO K OKpY)Karolled cpene, COOCTBEHHOMY
3/10pOBbI0; 0OOCHOBaHME U COOJIOACHNE Mep MPO(UIAKTUKY 3a00I€BaHUH.

Ha yenyonennom yposne:

O3HAKOMAEHUE 00VUAIOWUXCA C MemoO0amu NO3HAHUA HCUBOU NPUPOObL: UCCIe008AMENbCKUMU
Memooamu OUonocUYeCKUX HAYK (MOJEKYIAPHOU U KIeMOYHOU Ouono2uu, 3MOpUosIocUUU
buonocuu pazeumus, 2eHemuKu U celekyul, OUOMEXHONO2UU U CUHMEMUYecKol OUuoIo2uu,
NANeOHMON02UU,  IKOLOSUU), MEeMOOaMU CAMOCMOAMENbHO20 NPOBeOeHUs OUO0UYECKUX
uccneoosanuii 6 Jnabopamopuu u 6 npupode (HabaroOeHue, uzmepenue, IKCHEPUMEHM,
MoOenuposanue),;061a0eHue  00YYAIOWUMUCS — YMEHUAMU:  CAMOCMOSMENbHO — HAXOOUMb,
AHANUUPOBATL U UCNONIL30BAMb OUOLOUYECKYI0 UHPOPMAYUIO, NOTb308AMBCA OUOLOSUUECKOU
mepMuHono2ueltl U CUMBOIUKOL, YCMAHABIUBAMb CBA3b MeXHCOY DpA3sUmuemM Ouosiocuuu
COYUATLHO-IKOHOMUYECKUMU U  IKONOSUHECKUMU NpOOIeMaMu denoeeuecmed, OYeHUsams
nocneocmeusi ceoell 0esmenbHOCMuU Nno OMHOWEHUI0 K OKpydcaloujeli npupooHoll cpeoe,
COOCMBEHHOMY 300P08bI0 U 300POBbI0 OKPYHCAOWUX TH00ell, 0D0CHO8bI8AMb U COOII00AMb
Mepbl NpouIaKMuKu — UHGEKYUOHHbIX  3a00Ne8aHUll, Npasula NOBeOeHUsl 8 Npupooe u
obecneyeHuss 6€30NACHOCMU COOCMBEHHOU HCUBHEOESMENbHOCMU 6 UPe36bIYaALHbIX CUMYAYUAX
NPUPOOHO20 U  MEXHOSEHHO20 XapaKkmepd, Xapakmepu3oeamsv COBPEeMeHHble HAYUHble




OMKpbIMus 8 obnacmu OUoI02UU, pazeumue y 00y4aromuxcsa UHMeLIeKmyalbHblX U MEoPYecKUx
cnocoboHocmell 8 npoyecce 3HAKOMCMBA C BbIOAIOUUMUCT OMKPOLIMUAMU U COBPEMEHHbIMU
UCCNe008AHUAMU 6 OUONLO2UU, PeUdeMbiMU elo NpobaemMami, mMemooonocuel OUoI02UYecKo20
UCCNeO08AHUS, NPOBEOCHUs. IKCHEPUMEHMATbHBIX UCCLe008AHUL, PeueHUss OUOI0UYECKUX
3a0au, MOOeIUPOBAHUA OUOLOSUUECKUX 0OBEKNO8 U NPOYECCO8;

gocnumatnue y 00y4aOWUxcsi YEeHHOCMHO20 OMHOWEHUs K JICUBOU Npupooe 6 Yeiom U K
omoenvbHbiM e€ 00veKmam U AGNEHUAM, @DOPMUPOBAHUE IKOIOSUYECKOU, 2eHemU4ecKoll
epamomuocmu, obuell Kyibmypbl NOBEOeHUsi 8 NPUpPooe;, UHMeZPayuu ecmecmeeHHO-HAYUHbIX
3HAHULL,

npuodpemenue 0OVUAIOWUMUC KOMNEMEHMHOCMU 8 PAYUOHATbHOM NPUPOOONONIb308AHUU
(cobntodenue npasun nosedenus 6 Npupooe, OXPawvl U008, Kocucmem, oOuocgepol),
COXpaHeHUuu COOCMBEHHO20 300pP08bsl U 300P0BbsL OKPYICAOWUX TtH00el (CoOM00eHuUs: mep
npogunakmuxky  3aboneeaHul,  obecneyeHue  OE30NACHOCMU  AHCUHEOEAMENTbHOCIU 8
UPE36bIYAIHBIX CUMYAYUSX NPUPOOHO2O U MEXHOLEHHO20 XaAPAKmMepa) Ha OCHOBE UCHOIb306AHUSL
Ouonocueckux 3HAHUN U YMEHUU 8 NOBCEOHEBHOU IHCUSHU,

co30aHue yciogutl 0 OCO3HAHHO20 8blOOPA 0OYUAIOWUMUCI UHOUBUOYATbHOU 00PA308aMeNbHOU
mpaexmopuu, cnocoocmsyrouel. nociedyouemy npopeccUuoOHAIbHOMY CAMOONpeoeseHUro, 6
coomeememaeuu ¢ UHOUBUOYATbHLIMU UHMEPECAMU U NOMPEOHOCMAMU PESUOHA.

MECTO YYEBHOI'O TIPEJMETA «bHOJIOTI'US1»B YYEBHOM IIJIAHE

B cucreme cpeanero o6mero obpazoBanusi «buonorus», mzydaemas Ha 0a30BOM YpPOBHE,
IpU3HaHA 005M3aTeNbHBIM YUYE€OHBIM MPEIMETOM, BXOSIINM B COCTAaB MPEAMETHON 001acTn
«EcrecTBeHHBIC HAyKW». YUeOHBIM IJIaHOM Ha €€ u3yueHue oTBeAeHo 70 yueOHBIX yacos, o 1
yacy B HeZenmo B 10 kiacce. B TemarndeckoM IIaHUPOBaHUU yKa3aH pe3epB ydeOHOTO BPEMEHH,
KOTOpOE pEKOMEHAYEeTCS Ui pealu3aliid aBTOPCKUX IMOAXOJOB IO  HCIOJb30BAHUIO
pa3zHooOpa3HbIX (OpM OpraHu3aluu y4eOHOro npoiecca.

VY4eOusblii mpenmet «buonorus» yriayOI€HHOTO YPOBHS M3yU€HUS! BXOJUT B COCTAB MPEIMETHON
obmactn «EcrecTBeHHbIe Hayku». Ero m3ydeHHe NpeayCMOTPEHO B KJlaccaX eCTeCTBEHHO-
HAyYHOTO MPOQUIIs, HAPUMEP XUMUYECKUX, XUMHUKO-OMOJIOTHYECKIX U MEIUIMHCKUX. B 3THx
KJlaccax M3ydeHHe JaHHOTO MpeIMeTa NPeayCMOTPEHO B 00bEMe yueOHOM HAarpy3Ku He MeHee 3
y B Henemto B 10-11kimacce (mo 105 4 B ron).

Ot16op opraHu3alMOHHBIX (OpPM, METOAOB U CPEICTB OOYUYEHHUS OWOJIOTHU OCYIIECTBIISIETCSC
yu€ToM crenu@UKH ero CoJep>KaHus M HAIMpPaBICHHOCTH HAa MPOAOJDKEHHE OHOJIIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMIX CPEAHETO MPOPECCHOHATIEHOTO U BBICIIETO 00pa30BaHMUS.
OO0s3aTeNnbHBIM  YCIIOBUEM TMPH OOy4YeHHWH OWONOTUM Ha YrIIyONEHHOM YpOBHE SIBISETCS
MPOBECHUE JIA0OPATOPHBIX U TMPAKTHYECKUX paboT. Takke ywactue 0OyJarONIUXCSB
BBITIOJTHEHUH MPOEKTHBIX U YUeOHO-UCCIIeI0BATENbCKUX padO0T, TEeMAaTHKa KOTOPBIX OMpeAeseTCs
yYUTENIEM Ha OCHOBE WMEKOIIUXCS  MaTepUAIbHO-TEXHUYECKHX  PECYpCOBH  MECTHBIX
MPUPOIHBIX YCIOBUH.

B TemMaTmuecKOM IITAaHMPOBAHWHU U KKIOTO KIllacca TIPEAIONIaraeTcsi pe3epB y4eOHOTo
BpemeHu. Ha 6a30BOM ypoBHE €ro peKOMEHIYEeTCsl HCIIOIb30BaTh /IS TOBTOPEHUS U 3aKPETIIICHHS
Marepuana, a Takxke peduiekcuu. Ha yrimyOrmeHHOM ypoBHE i MPOBEIEHUS 000OIIAIOIINX
YPOKOB, 3aIIUTHI O0YYAIOIIMMHUCS MMPOCKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PaOOT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O ITPEJIMETA
«BHOJOTI'US»

Cormacho ®I'OC COQO, ycraHaBnuBarTCs TpeOOBaHMA K  pe3yjibTaTaM  OCBOCHUS
00y4aroIMMHUCs POrpamMM CpeJIHEro oo0Iero oOpa3oBaHMs: JUYHOCTHBIE, METAPEAMETHbBIE U
IIPEIMETHBIE.



JJUYHOCTHBIE PE3YJIBTATbBI
B cTpykType JWYHOCTHBIX PE3yJbTaTOB OCBOCHUS mpeaMera «bHUONOTHS»  BBIIEICHBI
CIENYIOIIME  COCTABIISIIOLIUE.  OCO3HAHUe  OOYYAIOMIMMHUCS  POCCHUHCKOW  Tpa)kIaHCKOU
HUJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEICIICHHIO;
Haiuyue momusayuu K OOYUCHUIO OWOJOTHH; yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPAJAMIIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS;, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOEH  JEATENHHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAaMH, IPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWS; HaAluuue  NPABOCO3HAHUsS ~ DKOIOTUYECKOW  KYIBTYPHI,
CNnOCOOHOCMU CTAaBUTH 1IN U CTPOUTH KU3HCHHBIC TUTAHBI.
JIM4HOCTHBIC PE3yNIbTAaThl OCBOCHUS MpeaMeTa « BHoIorusy TOCTHraloTCs B AMHCTBE yUeOHOU U
BOCITUTATEIBHON  JCATEIIBHOCTM B  COOTBETCTBHHM C  TPATUIIMOHHBIMH  POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSTHIMU B
oOmiecTBe NpaBWIaMHM U HOPMaMH TOBEACHHUS M CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY M TMPABOMOPSAKY, YEIOBEKY TPyAa U CTaplieMy MOKOJCHHIO, B3aHMHOTO
YBaXEHUsA, OEpEKHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACIEOUI0 W  TPATUIHUsAM
MHOTOHAIIMOHAIBHOTO Hapoa Poccuiickoit denepannu, Ipupoje U OKpYKarolien cpee.
JlugHOCTHBIE pE3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «buosiorus» IOJKHBI OTpaXkaTh
TOTOBHOCTb M CIHOCOOHOCTH OOYYAaIOIIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
MO3ULIMEeH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOLIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrO0  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO OMbITa M OMbITa JEATEILHOCTH B IMPOIECCE pean3allid OCHOBHBIX
HaIpaBJCHUN BOCIIUTATEIBHOU JEATECILHOCTH, B TOM YHCIIC B YACTH:

1. I'paxnanckoro BOCMTAHUA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3MLMU 0OydYaIOUIerocss Kak aKTMBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOT0 00IECTBa;

0CO3HaHHE CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOINOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAESITEIbHOCTH IPH CO3JAAHUU YYEOHBIX IPOEKTOB,
pelIeHUH Y4eOHBIX M IMO3HABATEIbHBIX 3a/1a4, BBHINOJHEHUU OHOJIOIMYECKHX SKCIEPUMEHTOB;
CIIOCOOHOCTh OIpPENENATh COOCTBEHHYIO MO3MIIMIO 110 OTHOLIEHUIO K SBJIEHUSM COBPEMEHHOMU
KHU3HHU U OOBACHATD €€;

YMEHHME YUUTHIBATh B CBOUX JEUCTBUSAX HEOOXOJMMOCTb KOHCTPYKTHBHOI'O B3aMMOJECHCTBHS
Jqroiel ¢ pa3HbIMU YOEXIEHUSMH, KYJIbTYPHBIMHM IIEHHOCTSMH U COLIMAJIbHBIM MOJOXKEHUEM;
TOTOBHOCTb K COTPYHUYECTB B MPOIIECCE COBMECTHOT'O BHIIIOJHEHUS YUEOHBIX,

MIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/ay, YBAXUTEIBHOIO OTHOUIEHMS K MHEHHIO
OMIOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKaHUsI; TOTOBHOCTh K
T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIbHOCTH.

2. IlaTpuoTHYecKOro BOCHUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOM TpakJaHCKOW MIECHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUSA K
CBOEMY HApoAy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctw 3a CBOM Kpail, CBOIO
Ponuny, cBOH sA3BIK M KyJIbTYpY, IPOLUIOE U HACTOSIIEE MHOIOHALMOHAJILHOIO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIICHHWE K MPHUPOJAHOMY HACIEIUI0 U MaMATHUKAM MPUPOJBI; JOCTHUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKHUX YYEHBIX B CTAaHOBJIEHHE U pa3BUTHE OMOJIOTHH,
NOHUMaHMs 3HA4YeHHs OMOJIOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HM 4YeJOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTD K CIIY>)KEHHIO U 3aiute OTeuecTBa, OTBETCTBEHHOCTH 32 €r0
cynb0y.

3. JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX [IEHHOCTENW POCCUHCKOTO HAPO1a;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MIOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHKE JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOWYMBOTO OYy/TyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISIM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHATHS IIEHHOCTEH CEMEMHOMN KU3HHU B COOTBETCTBUHU C TPATUIIUSAMH Hapo10B Poccum.

4, ICTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMaHWE YMOIIMOHATILHOTO BO3/ICHCTBHSI )KUBOK IIPUPOIBI M €€ IICHHOCTH,

FOTOBHOCTh K CaMOBBIPA)KEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSBISTH KauyecTBa
TBOPYECKOM JINYHOCTH.

5. @®U3NYECKOr0 BOCIIMTAHUS:

MOHUMAaHWE M peaju3alusl 370pOBOro M Oe3o0macHoro obpa3a >KHU3HH (30pOBOE IHUTaHUE,
cOOJII0/ICHNE TUTUEHUYECKUX TMPaBUI U HOPM, COAIAaHCHPOBAHHBIN PEXKUM 3aHATUNA U OTABIXA,
perynspHas (¢uU3MYECKash AaKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOT0O U KOMIIETEHTHOT'O
OTHONICHHS K COOCTBEHHOMY (PH3UICCKOMY U TICUXHUECKOMY 37I0POBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI MHAMBUAYAJILHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUSIX, YIPOKAIOUIUX 3I0POBBIO U )KU3HU JTIOCH;

OCO3HAHHE TIOCIEJCTBHUM M HENpPUATUS BPEAHBIX MPUBBIUEK (YMOTpeOJICHHs] AalKOroJs,
HapKOTHUKOB, KYPEHHUS).

6. TpyaoBoro BocnuTanus:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIF00HE;

TOTOBHOCTh K AKTHBHOM JEATEIILHOCTH TEXHOJOTHYECKOW M COIMAJbHON HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOATENBHO  BBIINOJHATH  TaKYIO
JeITEIIbHOCTE;

WHTEpPEC K pas3nuyHbiM cdepaM npodeccuoHaIbHON NeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOD OyayIIel nmpodeccrun 1 pearTn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,
TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO Ha MTPOTSHKEHUH BCEH JKU3HM.

7. IKO0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11€71ecO000pa3HOe OTHOIICHNUE K IPUPO/IC KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTHUECKOU KYJIbTYpPhI: TPHOOPETEHNE OIBITA TUTAHUPOBAHUS TTOCTYIIKOB
Y OLIEHKH WX BO3MOKHBIX TIOCTIEICTBUIA JUIS OKPYXKAIOIIECH Cpe/ibl;

OCO3HaHUE TI100aTbHOTO XapaKTepa YKOJIOTHUYECKUX MPOOIIeM U yTel UX pelieHust; ClIOCOOHOCTh
HCIIONIb30BaTh MPHOOPETaeMble MPU U3YyYCHUH OMOJNOTHM 3HAHUS U YMEHUS MPHU

pelieHuu mpoosieM, CBI3aHHBIX C pallMOHATIBLHBIM MPUPOJIONONIb30BAaHUEM (COOTIOICHUE TTPABIII
MOBE/ICHUS B TPUPOJIC, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCHUCTEMAaX, OXPaHy
BUJIOB, dKOcHCTeM, Orochepsl);

AKTUBHOE HEMPUSTHE NEHCTBUH, MPUHOCAIINX BpeI OKPYXKAroIIel MPUPOIHON cpeie, yMEeHUe
MIPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHUUECKHE TTOCIEICTBHS MPEANPUHIMAEMBIX JTEHCTBUI
U TIPEJI0TBpAIIaTh UX;

HaJU4ME€ Pa3BUTOTO DKOJOTHYECKOTO  MBIIUICHUS, JKOJOTHYECKON KYyJIbTYphl, OIbBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHS PYKOBOJACTBOBAaThCS HMH B
MO3HABATEIIbHOW, KOMMYHHKATHUBHOM W COLMAJBbHOW TIPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN JeATeTbHOCTH IKOJIOTUYECKOM HAMIPABIEHHOCTH.

8. IleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHON NPAKTUKHU, OCHOBAHHOTO HA JIHANOTE KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MECTA B MOJHUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHHUE SI3bIKOBOM 1 YMTATEIBCKON KYJIbTYPhI KaK CPEJICTBA B3aUMOICUCTBHUS MEXKTY
JIOJIbMU U TTO3HAHUS MUPA;



NOHMMaHue cHenu@uku OHOJOTMM KaK HAayKH, OCO3HaHUs €€ poilu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIIICHHS, CO3JaHUU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpY’KaroIleM
MHUpEe KaK O €IUHCTBE MpPHUPOJBI, 4YelIOoBeKa M OOIIeCTBa, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEHN M peleHUH IPOOIeM COXpaHEHMs IPUPOJHOIO PaBHOBECHUS;

yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUI COBPEMEHHON HMBUIIM3ALNU: 00ecreueHHs] HOBOTO
YPOBHSI Pa3BUTHUS MEIULMHBI; CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX pelaTh
pecypcHble TMpOOJIeMBbl Pa3BUTUSl YEJIOBEUECTBA; IIOMCKA IyTEeH BBIXOAA M3 TIOOATBHBIX
9KOJIOTUYECKUX IPoOIeM 1 obecredeHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIb30BAHUIO MIPUPOIHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTAHAAPTOBKHU3HH;
3aMHTEPECOBAHHOCTh B IIOJYYEHHUH OHOJIOTMUECKUMX 3HAHUM B IEIAX IMOBBILEHUsS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOH 4YacTh (yHKIHOHATIHHON
IPaMOTHOCTH 00y4aromuxcs, GopMUpPYyEeMON MpU U3y4eHUH OMOJIOTHHY;

NOHMMAHHUE CYIIHOCTH METOAOB II03HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS JUISl aHalu3a MU OOBACHEHMs SBJICHUMN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH; yMEHUe Jienatb OOOCHOBAaHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAy4yHbIX (DAKTOB M HUMEIOIUXCA JAHHBIX C IEJIbI0 TMOJTYy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JUIsl pellieHus MpodsieM B
pPEaIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE LIEHHOCTH HAaY4YHOM JEATENbHOCTH, TIOTOBHOCTH OCYILECTBIATh INPOCKTHYIO U
HCCJIEIOBATEIbCKYIO AESITENIbHOCTh UHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CLHOCOOHOCTh K HENPEphIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUI0, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUM 110 OMOJIOTUH B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU.

B npouiecce mocTuxkeHus: JIMUHOCTHBIX PE3yJIbTaTOB OCBOCHHUS OOYYArOIIUMUCS TPOrPAMMBI
cpeaHero oomniero 06pa3oBaHus y 00y4aroIMXCsl COBEPIICHCTBYETCS SMOYLUOHAIbHBIL
unmennexm, Npeanoaralomui copMrUpOBaHHOCTD:

CAMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSIHIE, BUIETh
HaIlpaBJIEHUs Pa3BUTH COOCTBEHHOMN IMOIIMOHATBLHOM Cephl, ObITh YBEPEHHBIM B ce0e;
camope2yiupoansl, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJICHNE, CITOCOOHOCTh aIallTUPOBATHCA K AMOIIMOHAIILHBIM M3MEHEHUSIM U TIPOSIBIISTH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYMpeHHel MOMueayuu, BKIIOYAIOIIENH CTpEMIICHUE K JOCTUKEHHIO 1IEJIU U YCIIEXY, ONTUMU3M,
WHULIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

amMnamuu, BKIFOYAIOIEH ClTOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSTHUE IPYTUX, YUUTHIBATh
€ro MpH OCYIIECTBICHMH KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO M COIEPEKHUBAHUIO;
COYUATILHBIX HABBIKOG, BKIIOYAIOIINX CITIOCOOHOCTh BHICTPAauBaTh OTHOILIEHUS C IPYTUMHU JIFOJIbMH,
3a00THTHCS, IPOSBISATH MHTEPEC U pa3periaTh KOH(OIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MertamnpenmMeTHble pe3yiabTaTbl OCBOEHHUS YydeOHoro mpeamera «buonorus» exarouarom:
3HayuMble UIg  (OPMHpPOBAHUS MHUPOBO33pEHUS OOYUaAIOUIUXCS  MEKIUCIUILIMHAPHbBIE
(MexXmpenMeTHbIE) 00IeHayYHbIE TTOHSITHSI, OTPaXAIOIINE IeTTOCTHOCTh HAYYHON KapTHHBI MUPA
U crienu(rKy METO/I0B IMO3HAHUS, HUCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIeCTBO, YHEPIHs,
SIBIIGHUE, TPOIECC, CUCTeMa, HAaY4HbIH (DAaKT, MPUHIUM, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UccieloBaHue, HAOJI0IeHUE, U3MEPEHHUE, SIKCIIEPUMEHT U JIp.); YHUBEpCaIbHbIE yUEeOHbIE
neiicTBus  (TO3HaBaTeNbHBIE, KOMMYHUKATHBHBIE, PETYISATUBHBIE),  OO0ECIEUUBAIOIIUE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHONW KOMIETEHIIMU OO0YyYaroIInXcs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BAaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJbHble Y4eOHble NEHCTBUS B IO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3yiabTaThl OCBOCHHUS MPOTrpaMMbl CpeIHEro oomero oopa3oBaHus JOKHBI



OTpaXkaTh:

OBnageHne YHUBEPCAIbHBIMU V‘IC6HBIMI/I IM03HABATEILHLIMH JICHCTBUSAMMU:

1) 0aszoevie n0cuyeckue 0eticmaust.
CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh W aKTyaIM3UpOBaTh MpoOJeMy, paccMarpuBaTh e€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUN NPUEMBI JIOIMYECKOIO MBILIUIEHUS (aHalW3a, CUHTE3a,
CpaBHEHMs, Kiaccuukanuu, 000OLICHHS), PACKPhIBATH CMBICI OHOJIOTUYECKHX TMOHSATHH
(BBLAETATH UX XapaKTEepHbIC IPU3HAKK, YCTAaHABIMBATh CBSI3U C APYTMMHU OHATUSIMHU);
OTIpEeNeNATh IETH JACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHHUS, COOTHOCUTD
PEe3ybTAThl AESTEIBHOCTH C IIOCTABICHHBIMH LIEISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKHE MOHATHUS Ui OOBSICHEHUS (DAaKTOB M SIBICHUH >KMBOM MPUPOJIBI,
CTPOUTH JIOTHUECKUE pacCyXIeHHs (MHIYKTUBHBIE, IElyKTUBHbIE, [10 aHAJIOTUH), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHHAX, (POPMYIHPOBATH BHIBOJIBI U
3aKIIIOYECHHUS;

NPUMEHSTh CXEMHO-MOJICIBHBIE CpPEACTBA JUJISl TPEACTABICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILEHUH B M3y4aeMbIX OMOJOIMYECKMX OOBEKTaX, a TaKkKe MPOTHBOPEUYUIl pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIaH PELIEHUs MPOOJIEMBbl C y4ETOM aHalM3a HMMEIOIIMXCS MaTepUalbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBAaTh COOTBETCTBHE PE3Y/IbTATOB LIEJSIM, OLIEHUBATh
PUCKH TTOCIIEACTBUH IEATEILHOCTH;

KOOPJIMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBHMSX pPEaJbHOrO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KpEaTHBHOE MBIIIJICHUE MPU PEILICHUH )KU3HEHHBIX MTPO0IIeM;

ba3zoewvle uccinedosamenvckue 0eUCmeus:

BJIAJICTh HAaBBIKAMHM Y4eOHO-UCCIEIOBATEIbCKOW M MPOEKTHON JEATeNbHOCTH, HaBBIKAMHU
pazpemieHns mpo0iIeM; CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOIOB
pelIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOJ0B IIO3HAHUS;

UCTIOJIB30BaTh pa3jIMYHbIE BHJIBI JICATEIHOCTH 110 TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0O U NMPUMEHEHHIO B YYEOHBIX CHTYyallUsX, B TOM YHUCIE MpPHU
CO3JIaHUM YYE€OHBIX U COIUAIBHBIX MIPOCKTOB;

dopMHpOBaTh HAYUHBIH THUI MBIIUICHHUS, BIAJETh HAyYHOM TEpMHUHOJIOTHEH, KIIIOYEBBIMU
MOHATHUSIMH U METO/IaMHU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHOW JESATEIbHOCTH U
KU3HEHHBIX CUTYaIHsX;

BBISIBJISATh IPUYMHHO-CIIEACTBEHHBIE CBSI3M U aKTYalIU3MpOBATh 33/7a4y, BBIABUIaTh THUIOTE3Y €€
pelIeHus, HaXOAUTh apTyMEHTHI JJIsl J0KA3aTelbCTBAa CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTphI
U KPUTEPUU pEIICHUS;

aHAJTM3UPOBATh TOTYYCHHBIE B XOJI€ PEIICHHUS 33aJaudl Pe3yNIbTaThl, KPUTHUECKH OIIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh LIEJICHATIPABJICHHBIA TOMCK MEepeHoca CPeACTB M CHOCOOOB JEHCTBUS B
poeCCHOHAIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHMS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JIACTH >KU3HEAEATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIACTeH;

BBIJIBUTATh HOBBIE UJIEH, MTpeJIaraTb OPUTHHAIbHBIE TOIXObI U PEIICHUs; CTABUTh IPOOIEMBI U
3aJ1auu, OMTYyCKAIOIINE aJTbTePHATUBHBIC PEIICHUS;

2) oeiicmeus no pabome c ungpopmayuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpManuu (TekcTe ydeOHOTo MocoOusi, Hay4yHO-
HOMYJSPHOM JuTepaType, OMOJIOrMYeCKHX CJIOBapsX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0azax
NaHHbIX, B VHTepHere), aHAIM3UPOBaTh WHPOPMAIMIO PA3TUYHBIX BUIOB U (HopM
NPEeCTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;



dbopMynTUpoBaTh 3ampoChl M MPUMEHSATh pa3IMYHbIE METOABl MpPH TIOUCKE H O0TOOope
Ouostornueckoil nHpopMaIuu, HeoOXOAMMOMN TSl BRITIOJTHEHUS YUeOHBIX 3a/1a4;

NpHOOpeTaTh  OMBIT  HCIOJB30BaHHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTUH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMUHBIX IOUCKOBBIX CHCTEM;
CaMOCTOSITEIILHO BBIOUPATh ONTUMAIBHYIO (DOpPMY TIPEICTaBICHHS OMOJIOTHYECKON HH(POPMAIHH
(cxempl, rpadKH, TUArpaMMbl, TAOJIHIIBI, PUCYHKH U IP.);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA IIPH paboTe ¢ OMOIOTHUECKON HHPOpMAIUEH:
OPUMEHSTh XUMHUYECKHe, (U3MYecCKHMe M MaTeMaTHYeCKHe 3HAaKu U CHMBOJBL, (HOPMYIIbI,
ab0peBuaTypy, HOMEHKIIATypy, HCIIOJIB30BaTh W MPEOOpPa3OBHIBATH 3HAKOBO-CHMBOJIUYCCKUE
CpelcTBa HArJIs HOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOPMAIH, HHPOPMAIIMOHHON 0OE30MacHOCTH
JUYHOCTH.

OBJajicHuEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCHCTBUAMM:

1) obwenue:

OCYIIECTBIISATh KOMMYHUKAIIMA BO BceX cepax KU3HU; aKTUBHO y4aCTBOBATh B JUAIIOTE WA
JUCKYCCHUM TIO CYIIECTBY OOCYyXKgaemMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJIGHUSI OTHOCHUTEIIbHO BBIMIOJHEHUS TIpEAJIaracMoi 3aJaud, Y4YUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YYACTHUKOB IMAJIOTa WIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEeACTBA OOIIEHHUS, MOHMMATh 3HAYEHHE COLMAJIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHS! KOH(IMKTHBIX CUTYAIlUil; YMETh CMITr4aTh KOH(JIUKTHI U BECTH
MIEPETOBOPBI; BIIAJIETh PA3IUYHBIMH CIOCOOAMH OONICHHS W B3aMMOJCHCTBHS; ITOHHMATH
HAMEPEHUs JPYruX JIOJACH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHUKY U B
KOPPEKTHOH opme GopMyTUpOBATH CBOH BO3PAKCHHSI,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB;

2) CcO8MeCmHas 0esmenbHOCMb.

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON 1 MHAUBHUIYaTbHOU PaOOThI IPH PEILICHUU
Ouonoruueckoi mpobdseMbl, 00OCHOBBIBATh HEOOXOAMMOCTh NPUMEHEHMsI I'PYMHMIOBBIX (hopm
B3aMMOJICHCTBHS MPU peLIeHNH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKy M METOJBI COBMECTHBIX JCHCTBUH ¢ Y4ETOM OOIIMX HWHTEPECOB U
BO3MO’KHOCTEHN KaXKJI0r0 4JeHa KOJUIEKTUBA;

MIPUHUMATH II€JIM COBMECTHOM NEATEeTbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEHCTBUSI 10
€€ JOCTH)KEHUIO: COCTaBJATh IUUIAH JIEUCTBUM, paCHpenensaTh pPOJd C Y4ETOM MHEHUU
YYaCTHHKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAueCTBO CBOETO BKIAJa U KaXJOTO yYaCTHHKA KOMaHJIbI B OOLIWI pe3ynbTar Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHUBATh WJEU C TMO3UIMU HOBU3HBL, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETHUYECKOE IMOBEJCHUE B PA3JIMYHBIX CUTYALUSIX, MPOSBIATH
TBOPYECTBO U BOOOpaXe€HUE, OBITh MHUITMATHBHBIM.

OBJlaJiIeHuEe YHUBEPCATbHBIMU PETYJIATUBHBIMU J€HCTBUSIMMU:

1) CAMOOp2aHU3aAYUsL:

UCIIOJIb30BaTh OMOIOTUYECKUE 3HAHUS JJIs1 BBIABICHUS MPOOIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BHIOMpaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHUU II€TIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX M TMOCTYIKax MO OTHONIEHWIO K YKMBOW MPHUPOJE, CBOEMY 370POBBIO U 30POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MTO3HABATEIBHYIO JESTEIHbHOCTD, BBISABIATH MPOOJIEMBI, CTABUTh
u GopMyIupoBaTh COOCTBEHHBIE 3a/ladyll B 0Opa30BaTeNbHOU MACSITENFHOCTH W >KM3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBIISATh IJIAH pEUICHHS TpoOJIeMbl ¢ YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEATTOUYTCHUIA;

JIaBaTh OLEHKY HOBBIM CUTYalIUsIM;




pacuIMpsATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JiefaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a pELICHUE;
OLICHUBATh IIPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKOW 3pYIUIMHU B Pa3HbIX OOJIACTIX
3HAaHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHD;

2) CAMOKOHMPOIIb.

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LICIISIM;

BJIQJICTh HABBIKAMHU TI03HABATENIbHON pedlekcnu Kak OCO3HAHUS COBEPIIACMBIX JEHCTBUU U
MBICIIUTENBHBIX MTPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMM; MCIIOJIb30BaTh NMPUEMBI pediaexcuu
JUISI OLIEHKU CUTYal[H, BIOOpa BEPHOTO PELICHMS,

YMETb OLEHUBAThb PUCKU M CBOEBPEMEHHO IIPUHHMMAThH PELIECHUS 110 UX CHWKECHUIO; IPUHUMATh
MOTHBBI U apT'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npunsmue ceos u Opyaux.

IPUHUMATD ceOsl, HOHUMasi CBOM HEAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apryMEHTHI JPYTUX IIPU aHAJIN3E PE3YyJIbTaTOB IEATENbHOCTH; IPU3HABATh
CBOE TMPABO U MPABO IPYTUX HA OLIHOKH;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C MO3ULIUHU JIPYTOT0 YeJIoBeKa.

MNPEIMETHBIE PE3YJIbTATHBI HA BA3OBOM YPOBHE
[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKIIIOUAIOT criennduyeckue g yaeOHoro npeamera «buonorus» HaydHbIC 3HAHHS, YMEHUS U
CrocoObl  JEHCTBHI TI0 OCBOCHHWIO, HMHTEPIIPETAllMd M MPeoOpa3OBaHHMIO 3HAHWUN, BB
JESATSIILHOCTH 110 TIOJyYEHUIO HOBOTO 3HAHWS W NMPUMEHCHHIO 3HAHHWNA B PA3JIMYHBIX YICOHBIX
CUTYaIlUsX, a TAK)KE B peabHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX ¢ Ouonorueil. B mporpamme
MIPEAMETHBIC PE3YJIBTATHI MIPEACTABIICHBI IO TOaM OOYy4EHHUS.
10 kaace
[IpeameTHbIe pe3yabTaThl OCBOEHHUS Y4eOHOTO mpeameTa «bruoorus» N0mKHBI OTpaXKaTh:
1) c(OpPMUPOBAHHOCTh 3HAHUK O MecTe W POJU OUOJOTMH B CHCTEME HAy4YHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS; O BKIIAJE€ POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
Oouosiornu; (PYHKIIMOHAILHOW TPaMOTHOCTH 4YEJIOBEKa /I PEIICHUs] >KU3HEHHBIX 3a7a4; 6
NO3HAHUU 30KOH08 NPUPOOLL U peuleruy npodiem payuoHaibH020 RPUPOOONOIb306AHUA, O 6KAAOE
POCCULICKUX U 3APYOEHCHBIX YUEHBIX 8 pa38Umue OUOI0SUU;
2) YMEHHE PaCKPBIBATh CO/ICPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHUH: )KU3Hb, KIIETKA,
OpraHu3M; MeTadoI13M (0OMEH BEIIECTB U NPEBPAIllEHUE SHEPTUH ), TOMEOCTa3 (CaMOperyisLus),
YpOBHEBasi  OpraHW3allds  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BENEHUE  (PEmpOIYKIIHS),
HACJIEJICTBEHHOCTh, W3MEHYMBOCTb, POCT M PAa3BHUTHE; 61d0€HUE CUCMEMOU OUON0SUYECKUX
3HAHUL, Komopas exnouaem. ouonocudeckue meopuu (kremoynasi meopus T. Illeanna, M.
HInetioena, P. Bupxosa; xpomocomuas meopus Hacreocmeennocmu 1. Mopeana); yuenus (H. U.
Basunosa — o yenmpax mno2c006pasus_u npoucxoxncoenus. KyaibmypHblX DACMeEHUll); 3aKOHbl
(e0urno0bpaA3Usi NOMOMKOE NEepPE020 NOKOJEHUS, DACUIENIICHUS, YUCMOMbL 2aMeM, He3A8UCUMO20
Hacnedosanusi 1. Menodens, 2comonocuueckux psoos 6 HAciedCcmeeHHou uzmenyusocmu H.U.
Basunosa),; npunyunuvi (xomniemenmapruocmiu),
OTIPEICIIATh TPAHUIIBI MX MPUMEHUMOCTHU K )KUBBIM CHCTEMAM;
3) YMEHHE BIAJCTh METOJaMH HAyYHOTO TMO3HAHHUS B OHMOJIOTHH: HAOIIOJEHUE M OIMMCaHWE
JKUBBIX CHCTEM, TIPOIECCOB U SIBIICHUH; OpraHu3aluss M MPOBEICHUE OUOIOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBIDKCHUE THIIOTE3bl; BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEIYEMbIMHU
BEJIMYMHAMU, OOBSICHEHHE TMONyYEHHBIX PE3YJIbTAaTOB, MCIOIb30BAHHBIX HAYYHBIX IOHSITHH,
TEOPUH U 3aKOHOB,;
YMeHUue 0enamb _68bl800bl _HA OCHOBAHUU NOJIVYCHHbIX De3VIbmamos; 61A0eHUe OCHOSHbIMU
MeMOOAMU__HAYYHO20 _NO3HAHUSA, UCHONb3VEMbIX 68 OUOJOSUYECKUX UCCACO08AHUSAX _HCUBDLLX




00veKkmos (onucanue, uzmepenue, HabarvoeHue, IKCNePUMEHM),

4) YMEHHE BBIJICISITh CYIICCTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT;
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB; OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIECTB U
MPEBPAICHHUS] YHEPTUH B KJIETKE, (POTOCHUHTE3a, MJIACTHYSCKOr0 W JSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OTUIOJOTBOPCHUS, PAa3MHOKEHUS, UHIAUBUYAILHOTO Pa3BUTHI
opranusma (OHTOTCHE3); a8MompodHO20 U 2emepompohro20 munos numanus, homocunmesda,
2amemozenesd, dMoOpuo2enesa, NoCmIMOPUOHANLHO20 PA3GUMUS, 83AUMOOCUCMEUS _2eHO8,
2emepo3uca; UCKYCCIMEEHH020 ombopa,

5) YMEHUe YCMAaHABIUBAMb 83AUMOCEI3U MEHCOY OP2AHOUOAMU KACMKU U UX (DYHKYUSAMU,
CMpoeHueM KIemoK PA3HbIX MKAHel U UX QYHKYUAMU, MeNCOY OP2AHAMU U CUCTNEMAMU OP2AHO8
V_DACMeHUll, JHCUBOMHbIX U _YeN06eKA U UX (DYHKUUIMU, MeHCOY CUCMEMAMU _OP2AHO8 U UX
dyukyuaMU, MedHcOy dmanamu._0OMeHa _euwecms, dManami_KiemoyHo20 YUKIAA U _HCUSHEHHbIX
YUKTIO08 OP2AHUSMOS, IMANAMU IMOPUOHANLHO20 PA36UMUSL, 2CHOMUNOM U_(DeHOmuUnom,
enomunom u paxmopamu cpedvl 0OUMAHUSA,

6) VMEHUE 6bIAGIANTb OMIAUYUMENIbHbIE NPUSHAKU IHCUBLIX CUCHIEM, 6 MOM HYUucie pacmeHuﬁ,
JHCUBOMHBIX U YENI06EKA,
7) ymenrue ucnojibzoeaniv coomeemcemeyrouiue apcymeHnivl, 61/{0]2021/[1{66’](}/}0

MEPMUHONIO2UIO U CUMBONUKY Ol OOKA3AMENbCMBA  pOOCMEd  OP2aHU3MO8 _ DA3HbIX
CUCEeMAMUYECKUX 2pYnn;

8) yYMEHHUE MPUMEHSThH MOJyYeHHbIE 3HAHUS JJI1 OOBSICHEHUS! OMOJIOTMYECKUX MPOLECCOB U
SBJICHUH, JI1 IPUHATHS IPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KHU3HU C LIEJIbI0 00ecreueHus
0€30I1aCHOCTH CBOETO 3JI0pOBbsl U 3/I0POBbS OKPYKAIOLIMX JIIOJEH, COONIO/IeHHs] HOPM
IPaMOTHOI'O TOBEJCHUS B OKpYXarolled NpUpPOJHON cpeze; HMOHMMaHUE HEoOXOJUMOCTU
UCIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOM OMOJOrMM W OMOTEXHOJOTMH JJI PalMOHAIbHOTO
IIPUPOJOIIOIB30BAHMS;

9) YMEHHUE pelaTh 3JeMEHTapHble I€HETHYEeCKHE 3aJaud Ha MOHO- M JUTHOpUAHOE
CKpelllMBaHUE, CLUEIUIEHHOE HAcJeJ0BaHUE; COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUI TpejicKa3aHMsl HaclleIoBaHUs MPHU3HAKOB y OPraHU3MOB, VMeHUe peuiamb OuonocuiecKkue
3a0a4uy, _GblAGNAMb _NPUYUHHO-CIEOCMBEHHbIE CEA3U_MeHCOY UCCIe0YeMbIMU_OUOI0UYECKUMY
npoyeccamu u AGIeHUAMUY, 0elamb 8b1800bl U NPOCHO3bL HA OCHOBAHUU NOJIVYEHHbIX Pe3YIbmamos;

10) YMEHHE BBINOJIHATH Ja00OpaTOpHbIE U MpPAaKTUYECKHUE padoThl, COONIOAATh MpaBUiia Mpu
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;
11) YMEHHE KPUTHUECKHU OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMALIMIO OMOIOIHYECKOT0

COJICp KaHUs1, BKITFOUAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 pa3InYHbIX ucTouHukoB (CMMU, HayyHO-
MOMYJISIPHBIE MaTepHaibl); 3THYECKHE AacCIeKThl COBPEMEHHBIX HCCIIE0BaHUI B OHOJIOTHH,
MEJIUIIUHE, OMOTEXHOJIOTHH; VyMeHue 8b106U2AMb 2unomesbl, npoeepsmo ux
OKCHEPUMEHMANIbHBIMU __ CPeOCMEaMu,  (QOpMYAUpys _ yeib  UCCAe008AHUS,  AHANUUDOBANb
NOJIYYEHHbLE PEe3YAbIManmbl U 0e1amb 6bl600bL;

12) YMEHHE CO037aBaThb COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001Ias
Ouonoruveckyro HMHPOPMAIMI0O U3 HECKOIbKUX HCTOYHHUKOB, TPAMOTHO UCIOIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.

13) YMEHUe V4acmeosams 8 Y4eOH0-UCCIe008amelbCKol pabome no_Ouonio2uu, 3K0102uu
Meouyune, nposoouMoll Ha 0a3e WKOJIbHbIX HAYYHLIX 00uecms, U NyOauyHo npeocmasisimo
NOJIYYeHHbLEe Pe3YAbmambl Hd V4eHUYECKUX KOHDepEeHUUSX,

14) YMEHUe OUCHUBAMb DMUYECKUE ACNEKMbl _COBPEMEHHbIX UCCIE0068AHUN 6 0baacmu
buonocuu U __Meouyunsvl _(KIOHUPOBAHUE, UCKYCCMBEHHOE ONJI000MEOPEHUE, HANPABICHHOE
UBMEHEHUEe 2eHOMA U CO30AHUE MPAHCSEHHbIX OP2AHUSMOE);

15) VYMeHUe  OCYUEeCmBIsamb  OCO3HAHHBIU _ 6bl00p  OvOyuiell  npo@eccuonaibHol
oesmenbHocmu_68_obnacmu_Ouono2uu, MeOuyunbl, OUOMEXHOIO2UU, 6eMEPUHAPUU, CETbCKO2O
X033UCmMEa, NUWEBOU NPOMBIUICHHOCIU, VeAYOsmb NO3HABAMENbHbLI UHMePeC, HANPABIeHHbILL
HA__OCO3HAHHLIU _68blOOP CcOOMEEmMCmeyiouel  npogeccuu 1 _npoooaXiceHue Ouoi0cudecKo2o
00pA3068aHUS 8 YUPEHCOCHUSIX CPEOHE20 NPOPDECCUOHAIbHO20 U 8bICULE20 00PA308AHUSL.




11 kaace

[IpenMeTHbIE pe3yabTaThl OCBOCHHS Y4eOHOTO npeameTa «bruoiorus» JoMKHbI OTPakaTh:

1) c(hOPMUPOBAHHOCTh 3HAHHWA O MECT€ U POJU OUOJIOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS; O BKJIAJIEC POCCHICKUX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruy; GyHKIMOHAIBHON I'PAMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHbBIX 3a/1a4;

2) YMEHHUE PACKPBIBATH COJIEPKaHNE OUOJIOTUYECKUX TEPMUHOB U MOHSITHI: BUJ, MOMYJISIIHS,
reHoOH, DSBOJIONHMS, ABWXKYIME CHIbI ((aKTOphI) SBOJIOLHMH, IPUCIIOCOOIEHHOCTh
OpPraHW3MOB, BHJI000pa30BaHUE, OSKOJOTHYECKHE (DAKTOPBI, DKOCHCTEMA, IPOIYIICHTHI,
KOHCYMEHTBI, Pe1yLICHTbI, [IENHU MMUTaHuUs, SKOJIoTh4Yeckas mupaMuia, OuoreoueHnos, ouocdepa;

3) BJIQJICHUE CHCTEMOW OWOJIOTMYECKHMX 3HAHWMA, KOTOpas BKIIOYACT: OCHOBOMOJATAIOIINE
OMOJOTHYECKHE TEPMHMHBI M TOHATHUS (KM3Hb, KJIETKA, OPraHM3M, MeTaboiu3M, TrOMeocTas,
CaMOPETYJISIHS, CAMOBOCIPOU3BEICHUE, HACICACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U PAa3BUTHUE);
ouosiornyeckue Teopun (kiaerouyHas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa;
XpPOMOCOMHas Teopus HacieacTBeHHocTH T. Moprana); yuenus (H. 1. BaBunoBa — o 1ieHTpax
MHOT000pa3usi U IPOUCXOXKJICHUS KYJIbTYPHBIX PACTCHHMI); 3aKOHBI (€AMHOOOpA3Us MOTOMKOB
MIEPBOTO MMOKOJICHHUS, PACHIEIIICHUS, YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus [. Mennens;
TOMOJIOTMYECKHMX PSAJIOB B HACICACTBEHHOW wu3MeHumBocTr H.M. BaBuiaoBa); IpWHITUIBI
(KOMILJIEMEHTAPHOCTH );

4)  yMeHWe wu3Narath OuoJOruyeckue Tteopur (IBosronMoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAas TEOPHS DBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoibIiiieBoro cxojcrea K. M.
bapa, yepenoBanus riaBHeIX HampasieHuil U nytei somtounu A. H. CeBepuoBa, ydyeHus o
6uocdepe B. U. BepHaackoro), onpeaensTh rpaHUIbl HX TIPUMEHUMOCTH K KUBBIM CUCTEMaM;

5)  yMeHue BiaaeTh METOJaMH HAYYHOTO TO3HAHHS B OMOJIOTHH: HAOJIOJACHHE M OIUCAHUE
JKUBBIX CHCTEM, TIPOLIECCOB M SIBJICHUM; OpraHu3aius W TMPOBEACHHE OHOJIOTUYECKOTrO
HKCIIEPUMEHTA, BBIJIBUJKEHUE TUIIOTE3bl; BBISIBIEHUE 3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU
BENTUYMHAMH, OOBSICHEHHME TMOJYUYECHHBIX PE3YJbTAaTOB, HCIOJIb30BAHHBIX HAYUYHBIX TMOHSATHH,
TEOPHIl U 3aKOHOB; YMEHUE JI€TIaThBBIBO/IbI HA OCHOBAHHMHU MOJTYYEHHBIX PE3YJIbTATOB;

6) YMEHUE BBIJICTISTh CYIIECTBEHHBIE MPU3HAKUA CTPOEHHUSI OMOJOTUYECKUX OOBEKTOB: BUIOB,
MOMYJSIIIUKA, TPOAYIEHTOB, KOHCYMEHTOB, pEIYIIEHTOB, OHOTr€OIEHO30B U OJKOCHUCTEM;
OCOOEHHOCTH TMPOIIECCOB:  HACJIEACTBEHHOWM  M3MEHUMBOCTH, €CTECTBEHHOrO0  OTOOpa,
BUJI000pa30BaHus, MPUCTOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS JKOJOTHUYECKHUX (PAaKTOpPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTUH B HIKOCHUCTEMAX, aHTPOTIOTEHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMUYECKHX IUKIOB B
O6uocdepe; yMEHHE BBIICIATh CYIIIECTBEHHBIC MPU3HAKW:  BUPYCOB,  KJIETOK  MPOKAPHOT
U DYKapuoT; OJHOKJIETOYHBIXH MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHclie OaKTepHii, TPHOOB,
pAcCTEHUH, )KUBOTHBIX U YEJIOBEKA; CTDOCHUSI OPTraHOB W CHCTEM OPraHOB PAaCTEHUM, )KUBOTHBIX,
YeJIOBEKA; MPOLIECCOB KUZHEACITEIIbHOCTU, TPOTEKAIONIMX B OPraHU3Max PacTEHUN, KUBOTHBIX
U_YeJoBeKa; OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTaboJiu3M), MPEBPAIICHUS
DHEpPruM, OpOoXKEHHUsS, ABTOTPO(HOrO U TeTepoTPOdHOro THUMOB MUTaHUS, (OTOCHUHTE3a U
XEMOCHHTE3a, MUTO03a, Mel03a, raMeToreHe3a, IMOPUOTreHe3a, MOCTIMOPHOHATBLHOTO Pa3BUTHUA,
pPa3MHOKEHHUs, WHIWBHU/YaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOACHCTBHS T'€HOB,
reTepo3uca; HICKYCCTBEHHOTO 0TOOpa;

7) YMEHHE MPUMEHSAIThH MONyYeHHbIC 3HAHUS Al 00BSCHEHUS OMOJIOTHYECKHUX MPOIECCOB H
SIBJICHHH, 17151 IPUHSATHS MPAKTHYECKUX PEIIEHU B TIOBCETHEBHOM JKU3HU C IETBI0 00ECTICUCHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 3JI0POBbSI OKPYXKAIOIMIUX JIOACH, COONIOACHUS HOPM
TPAaMOTHOTO TIOBEJCHHS B OKPYXAIONIed NPUPOJHOU Cpejie; MOHUMaHHE HEO0OXOAMMOCTH

MCIIOJIb30BaHUs JOCTUKEHUN COBPEMEHHOMU Ouosiorun IS panoHaIbHOIO
MPUPOIONOIB30BAHUS;
8) YMEHHUE YCTaHABJIWBATh B3aUMOCBSA3HM MEXJAYy OPraHOWJIAMM KJIETKH W UX (YHKIMAMH,

CTPOCHHEM KIJIETOK Pa3HbIX TKaHEH W WX d)VHKHI/IHMI/I; MEXJAY OpraHaMmM HM CHCTEMaMHU
OpPraHoB Y PacTEHUM, "KUBOTHBIX M YEIOBEKA U UX d)VHKI_[I/ISIMI/I; MEXKAY CUCTEMAaMU OPraHoB U UX




OVHKIMSAMHI, MEXY dTanaMid OOMEHA BEIIECTB; JTalaMU KJIETOYHOIO IMKIA M KM3HEHHBIX
LMKJIOB OpPraHW3MOB; DJTallaMi SMOPHOHAILHOIO PAa3BUTHS, TEHOTHIOM M (DEHOTHUIIOM,
(dbeHoTHIOM U (haKkTOpaMH CpeIbl OOUTAHMUSL,

9) YMCHME BBIIBIATH OTJIMYUTEILHBLIC ITPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE PACcTCHHMH,
KHMBOTHBIX W YCJIOBCKA,
10) YMCHHEC HCIIOJb30BaTh COOTBETCTBYKOINUC aApryMCHTHI, 6I/IOJ'IOFI/ILIGCKVI-O

TEPMHUHOJIOTUION CUMBOJIMKY JUTSI JIOKA3aTeIhCTBA POJICTBA OPTaHU3MOB PA3HBIX

CUCTEeMATUYECKUX TPYIII;

11)  yMeHuWe permiaTh OWOJOTHYECKUE 3aJ1a4M; BbBIABJIATH HNPUYMHHO-CICICTBCHHBIC CBS3H

MEXJ1y UCCIETYEeMbIMU OHMOJOTMYECKUMU TPOLECCaMU U SBJICHHUSIMH; JIeNaTh BBIBOJBI U

IPOTHO3bI HA OCHOBAHWH IOJIYYEHHBIX PE3YJIbTATOB;

12) YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTHUYECKUE 3aJayuH, COCTABIATH CXEMbl IEpeHoca

BEILECTB U SHEPTUH B IKOCHCTeMax (LIeMU MUTAHUS);

13)  yMecHHE BBIOJHATH J1a00paToOpHbIe M MPAKTHYECKHE paOOThI, COOJIIONATh MPaBHIIA MPH

paboTec yuyeOHbIM U JJaOOPaTOPHBIM 000PYI0BAaHUEM;

14) YMEHHE KPUTHUYECKH OLIEHWBATh W MHTEPIPETUPOBATh MH(POPMAIMIO OHOIOTHYECKOTO

COJICpKaHUs, BKIIOUAIONIYI0 TIICEBIOHAYYHBIC 3HAHHUS W3 PANIMYHBIX HCTOYHHKOB (CMU,

HAy4YHO- TMOMYJSPHBIE MaTepHalibl); paccMaTpUBaTh TJI00ANbHBIE SKOJOTHYECKHE MPOOIEeMbI

COBPEMEHHOCTH,(POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO IMO3HIIHIO;

15) YMEHHME CO3/1aBaTh COOCTBEHHbIC IHMCHMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas

OMOJIOTHYECKYI0 HMH(POPMAIUI0 W3 HECKOJIbKHX HCTOYHHUKOB, TPAMOTHO UCIOJIb30BATh

MOHSATAWHBIN anmapar OUOIOTHH;

16) YMCHHE BBIJIBUTaTh THIOTE3bl, NPOBEPATh WX IKCIECPHUMEHTAILHBIMU
cpeacTBamMu,popMYyIUPYS 11eIb UCCIICIOBAHMSI, AaHATU3UPOBATh MOTYYCHHbIE

PE3YJILTAThI U JCJIaTh BBIBOJIBI;

17) YMEHHE Yy4YacTBOBAaTh B Y4YEOHO-HCCIEIOBATEIbCKOW  paboTe 1Mo  OWOJOTHH,

DKOJIOTHH U _MEJUIIMHE, MPOBOIUMOW Ha 0a3e INKOJIbHBIX HAYYHBIX OOMIECTB, W IMYOIUYHO

[PEJICTaBIIATh IOTYYECHHBIE PE3YNbTAThl Ha YUEHUYECKUX KOH(DEPEHITHIX;

18)  yMeHHe OIIEHMBATh J3THUYECKHE AaCIEKThl COBPEMEHHBIX HCCICIOBAHUN B 00JIACTH

OMOJIOTUM U MENUIWHBI (KIOHUPOBAaHWE, HWCKYCCTBEHHOE OIUJIOMOTBOPEHME, HAIMPaBICHHOE

W3MEHEHHE TeHOMAU CO3J/IaHUE TPAHCTCHHBIX OPraHU3MOB);

19) YMEHHME  OCYIIECTBISATh  OCO3HAHHBIM  BBIOOp  Oyaymiedt  mpodeccuoHambHOM

JEeSATSIILHOCTH B_00JIACTH OWOJIOTHH, MEIHIUHBL, OMOTEXHOJOTHH, BETCPUHAPHH, CEIILCKOTO

X035HCTBA, MUIIEBON MPOMBIIIICHHOCTH; YIAYOISITh MO3HABATEAbHBIA WHTEPEC, HAPaBICHHBIN

Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH NTPOMECCUU W MPOJIOJDKEHUE OHOJIOTHIECKOTO

00pa3oBaHUs B YUPEKACHUIX CPEIHEro MpodeccHoHaIbHOTO U BBICHIETO 00pa30BaHUS.
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COJAEP/KAHUE YYEBHOI'O IPEAMETA «BUOJIOT' US»

10 KJIACC

ba3oBblii ypoBeHb

Yri1y0/1eHHBIH YPOBEHb

10 xaacce. 1 4 B Hee10, Beero 34 4, u3 Hux 1 4 — pe3epBHoe
BpeMsi

10 kaace. 102 4, u3 Hux 1 4 — pe3epBHOe BpeMsi

Tema 1. buosiorusi Kak HaykKa

buonorus kak Hayka. CBs3b OHOJOTHU C OOILIECTBEHHBIMH,
TEeXHUYECKUMH W JIPyTUMH  €CTECTBEHHBIMM  HayKaMHu,
dunocodueit, STUKON, 3CTETUKON M TpaBoM. Ponbs Owmosoruu B
dbopMUPOBaHUN COBPEMEHHON HAay4yHOU KapTHHBI Mupa. Cuctema
OMOJOrMYECKHUX HayK.

Metonsl  TO3HaHHWS ~ KHBOW  MHpUpOABl  (HaOMIOAEHUE,
OKCIEPUMEHT,  ONHMCAHHWE,  HU3MEpeHue,  Kiaccudukarus,
MOJIeJIMPOBAHUE, CTATUCTHYECKass 00pabOTKa JaHHBIX).

JdemoncTpanum:

Ilopmpemer: Y. JHapsun, I'. Mennens,
Jx. Yorcon u ®@. Kpuxk.

Tabauywst u cxemwvl: «MeTOABI TO3HAHUS KUBOU TPUPOJIBIY.

JlabopaTopHble H NpaKTHYeCKHe PadOTHhI:

Ilpakmuueckas paboma Ne 1. «Icnonb3oBaHuE pa3TMIHBIX
METOJIOB MPU U3YUYEHUU OUOIOTHUECKUX OOBEKTOB.

H. K. Komb1os,

Tema 1. Buosorus kak Hayka

CoBpemenHast Ouoyiorus — KOMIUIGKCHAsT Hayka. Kpamkas ucmopus
pazsumusi_6uonocuy. buonorudyeckue HayKd M U3ydaeMble UMHU MPOOIEMBI.
Dynoamenmanvhvle, HNPUKIAOHLIE U NOUCKOBbIE HAYYHbIE UCCIe008AHUAS
ouonocuu.

3HavueHre OMOJOTMH B (POPMUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYUYHOU
KapTuHbl Mupa. IIpogeccuu, ceazamHvle ¢ Ouonozueu. 3Hauenue OUOIO02UUE
NPAKMUYECKOU 0esimelbHOCU _4el08eKa: MeOuyuHe, CelbCKOM XO03Aucmee,
NPOMBIUIEHHOCHIU, OXPAHe NPUPOOb.

JeMoHcTpan MU

Ioprpeter: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsuH, V.
l'apgeii, I'. Mennens, B. 1. Bepuanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H. U.
Basunos, H. B. Tumocdees-Pecosckuit, . Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmauner u cxembl: «CBsi3b OMOJOTMM C JAPYTUMH HayKaMmy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl H UX OPraHU3anMs

JKusble cHCTEMBI (6I/IOCI/ICTCMBI) Kak M[OpeaMET U3Y4YCHUA
ouojorun. OTIWYUE JKHUBBIX CHCTEM OT HGOpFaHquCKOﬁ

Tema 2. ’KuBble cucTeMbl U X H3yUYeHHE

JKuBble cucTeMbl Kak peaMeT n3ydeHus Onosnoruu. CBOMCTBA JKUBBIX CUCTEM:
€AMHCTBO XMMHYECKOI0 COCTaBa, JUCKPETHOCTb M LEIOCTHOCTh, CIOXKHOCTh
1 yIOPSIOYEHHOCTh CTPYKTYPpHI, OTKPBITOCTb, CaMOOpraHu3aIys,




MPUPOIBI.
CpoilicTBa OmocucteM U UX pa3HooOpaszue. YpPOBHU
OpraHu3any  OHMOCHCTEM:  MOJEKYIAPHBbIA,  KJIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIMN, MOMYJISIUUOHHO-BUA0BOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIA.
JdemMoncTpanuu:

Tabauywst u cxemwvl: «OCHOBHBIC TIPU3HAKU KU3HU», «YPOBHU
OpraHu3aIK XUBOU TIPUPOJIBI.
Obopyoosanue: moaens moiekyisl JITHK.

CaMOBOCIPOU3BEJCHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

VYpOBHM OpraHM3aluy JKMBBIX CHCTEM: MOJICKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIUOHHO-BUI0BOM, 9KOCUCTEMHBII
(OuoreoneHoTnueckuit), 6uocdepHsiid. IIporueccsl, MPOUCXOASAIINE B >KUBBIX
cuctemMax. OCHOBHBIE TPU3HAKU >KUBOTO. JKM3HBb Kak (hopma CyIIecTBOBaHUS
Matepund. Hayku, wu3ydaromue IKUBBIE CHCTEMBI Ha pPa3HBIX YPOBHSIX
OpraHu3aIyH.

Hsyuenue orcusvix _cucmem. Memoowvl _Ouonocuyeckou nayku. Habarodenue,
usMepenue, SKCnepumenm, _cucmemamuzayus, memaarnanus. ITlonamue o
3A6UCUMOU U HE3a8UCUMOU __nepemennou. Ilnanuposanue dKcnepumenma.
Tocmanoska u nposepka cunomes. Hynesas cunomesa. Ilonamue blibopku u eé
docmoseprocms. Pazopoc 6 buonocuyeckux oaunvix. Quenka 0ocmosepHocmu
NOAVYEHHBIX pe3yabmamos. IIpuyunsl UCKANCeHUs pe3yabmamos SKCnepUMEenmd.
Honsmue cmamucmuyecko2o mecma.

Tabmumpl u cxeMbl: «OCHOBHBIE TpHU3HAKH KU3HH», «buomornueckue
cucreMmbl», «CBOICTBa JKMBOM MaTepum», «YPOBHU OpraHU3ALUU KUBOU
npupob», «CTpOoeHHUE KXUBOTHOM KIETKW», «TKaHHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOr0 opranm3may, «buoreomenosy», «buochepar, «MeTosl
W3YYECHHUS] KUBOU MIPUPOIBI».

Oo6opynoBanue: JabopatopHoe 000pyIOBaHHE ISl MPOBEACHUS HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

JlabopaTopHble H NpaKTHYeCcKHe PadoThI

[IpaktTuueckaspaborta «cnoap30BaHuE Pa3TUYHBIX METO/IOB MPH
W3YYEHHUH JKUBBIX CHCTEM.

Tema 3. XuUMHU4YeCKHii COCTAB M CTPOEHUE KJIETKH

XVMMHUYECKUH COCTaB KIETKU. XMMHYECKHE JIEMEHTBI: MaKpoO-
3JIEMEHTBI, MUKpPO3JIeMEeHTHI. Bosia 1 MuHepanbHbIe BellecTBa.

OyHKIMM BOJABl W MHHEpANbHBIX BEIIECTB B KIETKE.
[Topnepxanue ocMoTHdeckoro OajiaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHMHOKHCIOTBHI —
MOHOMepBI 6enkoB. HezaMeHuMble 1 3aMEHUMbIE AMUHOKHCIIOTHI.
AMUHOKHCIIOTHBIN COCTaB. YPOBHHU CTPYKTYPhI OEITKOBOM

buoJsiorust Kierku
Kierka — cTpykTypHO-(pyHKIIMOHAJIbHAS €AMHUIIA KUBOTO. Mcmopus
omkpvimus kiemxu. Pabomut P. I'vka, A. Jleseneyka. Knemounas meopus (T.
Hlsann, M. Ilnetioen, P. Bupxos). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHUH.

Memoobi  MONeKyIApHOU U KIemouHou  OUono2uu.  MUKPOCKONUS,
Xpomamoepagus, anexmpoghopes, Memoo MeYeHblX amomos,
oughgepenyuanvroe yenmpugyuposanue, Kyiomuguposanue kiemox. Mzyuenue
QukcuposanHvix Kiemokx. Idnekmponnas muxkpockonus. Kongoxanvnas




MOJICKYJIbI (HepBI/I‘-IHaSI, BTOpHUYHaA, TPCTHUYHAA W YCTBCPTHUYHAA
CTpyKTypa). XHWMHYECKHe CBoiicTBa OenkoB. buonormyeckne
GyHKIMU OEIKOB.

®epMeHThl — Ouonoruueckue kartanuzatopbl. CTpoeHue
depMeHTa: aKTHBHBIM LEHTp, cyOCTpaTHas CHEeUU(UIHOCTb.
KodepmeHTHI. Butamunsi. Otnuumst  (epMEeHTOB oT

HEOPraHUYECKUX KaTaJln3aTOpPOB.

YrieBopl: MOHOCaxapuabl (TIH0K03a, prdo3a U 1e30KCupru003a),
qucaxapuibl (caxaposa, JIakTo3a) M IoJIMcaxapuibl (Kpaxmail,
TJIMKOTeH, 11eJUT0103a). bronornyeckue GpyHKIUM yriieBoI0B.

Jlumuael:  TpUraMOepunasl,  GochHONUIHUAB,  CTEPOUIBI.
[I'uapodunbHO-TUAPOdOOHBIE cBOIiCTBa. bronornueckuepyHkumuu
mununoB. CpaBHEHHE YIJIEBOJAOB, OEIKOB U JIMIUAOB Kak
HUCTOYHUKOB YHEPTHH.

Hykneunosbie kucnorel: [JIHK wu PHK. Hykneornmasr —
MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. Ctpoenue u ¢ynkiuu JJHK.
Crpoenne u ¢ynkuun PHK. Bumer PHK. AT®: crpoenue u

(byHKIHH.

[MuTonorus — Hayka o kierke. Kierounas teopuss — npumep
B3aUMoJIeiicTBUA uael U (HaKTOB B HAYYHOM MO3HAHUU. MeTo/bl
U3Y4YEHUS KIETKH.

Knerka kak wnemnoctHas jxuBas cucrema. OOuiye MpHU3HAKH
KJIETOK: 3aMKHYyTasi HapyxHas memOpana, monekyinsl JJHK kak
TeHEeTUYECKUH anmapar, CucTeMa CUHTe3a OeJka.

Tumel  KIETOK: JYKapHOTHYECKass W MPOKAPHOTUYECKAS.
OcoOeHHOCTH CTPOEHUS MPOKApUOTUUECKOH KileTku. Kietouynas
cteHka Oaktepuil. CTpoeHHE HOYKapUOTHUECKOH  KIIETKH.
OCHOBHBIE OTIIMYHSI PACTUTENILHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA,
TIIMKOKaNWKe, uX ¢GyHkuu. [lnazmarnyeckas memOpaHa, e
coiictBa u ¢yHkuuu. Ilurommazma wW €€  OpraHOWBI.
OnnomeMOpanHble opranouas! kietku: JI1C, anmapar I'onbmpky,

Mukpockonus. Bumanvroe (npusicusnennoe) uyyenue Kiemox.

JleMoHCcTpaL UK

Ioprperet: P. Tyk, A. Jleenryk, T. IIBann, M. Illneiigen,
P. Bupxos, K. M. bap.

TaOmuubt u cxembl: «CBETOBOM MHKPOCKOID», «JIEKTPOHHBIA MHKPOCKOI»,
«Hcropus pa3BUTHS METOI0B MUKPOCKOITUI.

OO6opy/ioBaHKEe: CBETOBOM MHKPOCKOIT; MUKPOIIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KIETOK.

JlabopaTopHble H IPAKTHYECKUE PAdOTHI

[IpakTuueckaspaborTa «M3yyeHue METOI0B KIETOYHON OHMOJIOTUU
(xpomarorpadus, saextpodopes, auddepeHnnaIbHOEe UEHTpUDYTUpOBaHHE,
[IOP)».

XuMHYecKasi OpraHu3anus KJIeTKH
XUMHUYECKUI COCTaB KIETKUA. Makpo-, MUKPO- U YIIbTPaMUKPOAJIEMEHTHI. Boaa
1 e€ poJib KaK pacCTBOPUTEIIS, PeareHTa, yUacTHE B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOpEryIsilui. MUHepallbHbIE BEILIECTBA KIETKU, UX OMOIOruYecKas poJb.
Ponb kamuonos u anuonos 6 kiemxe.
Opranudeckue BelecTBa KiIeTku. bruonorndeckue nonumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTYphI OEITKOBOI MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, MenTUAHAsS CBA3b. BTopuuHas, TpeTuyHas,
4yeTBepTUYHAsI CTPYKTYphl. JleHaTypanus. CBoiicTBa OenkoB. Knaccugurayus
benkos. buonornueckue GyHkUM 6enKoB. [IpuoHnul.
VYrneBoabl. MoHOcaxapubl, IUcaxapu/ibl, OJIUTocaxapyuabl U MOJUCaXapuabl.
OO0muit ian cTpoeHus U GU3NKO-XUMHUYECKHE CBOMCTBA YTIIEBOJIOB.
buonoruueckue pyHKINU yriIeBOOB.
Jlununet. ['uapodunsHo-ruapodoOHbIe cBOiicTBa. Knaccudukanus munumos.
Tpurnuuepunasl, Gpochoaunuabl, BOCKHU, cTepouabl. buonoruueckue GpyHkuuu
munuaoB. Odwue ceolicmea OUON0CULEeCKUX MeEMOPAH — MeKyYechb,
CNOCOOHOCMb K CAMO3AMbIKAHUIO, NOIYHPOHUYAEMOCHIb.
Hyxneunossie kucnotsl. JJHK 1 PHK. Ctpoenne Hyk/I€enHOBBIX KHACIIOT.
Hyxneotuasl. [Ipunnun kommnementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas ciimpanb. MecToHaxoxaeHue U Ouonorndeckue GyHKIuu
JIHK. Buasr PHK. ®yuknun PHK B kitetke.




an30coMbl. [TosryaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHPUH,
wiactuael. [lpoucxoxnenne MUTOXOHApUNA W TulacTui. Bunel
mnactua. HemeMOpaHHble oOpraHoOWAbl KJIETKU: pUOOCOMBI,
KJICTOYHBIA LIEHTP, LUEHTPUOIIM, PECHUYKH, JKT'yTUKH. DyHKUIUU
OpraHOMJOB KJIETKU. BKiroueHus.

Snpo — perynsTopHbii 1eHTp KieTku. CrpoeHue supa:
sjaepHas  000J0YKa, KapuoIUla3Ma, XpOMAaTHH,  SAPBIIIKO.
XPpOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JdemoncTpanum:

Tlopmpemur: A. Jlesenryk, P. I'yk, T. lllBann, M. IlIneiinen, P.
Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.
M. Bap.

Juacpammer.  «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B
HEXMBOW npuposie», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B
JKUBOU MIPUPOLEN.

Tabnuysr u cxemwr: «llepuoguueckas TabIUIa XUMHYECKHX
3JIEMEHTOBY, «CTpoeHue MOJIEKYJIbl BOJbI», «bruocunres denkay,
«Ctpoenne Monekynsl  Oenka», «CrtpoeHue depmeHTay,
«Hyxnennossle kucnorsl. JJHK», «Ctpoenune monexynst ATD»,
«CTpoeHHe SyKapHOTUUYECKOU KIETKH», «CTpOCHHE KUBOTHOM
KineTkn», «CTpoeHue pacTUTenbHOW KIeTKW», «CTpoeHue
IPOKAPUOTUYECKON  KieTkn», «CTpoeHue sapa  KIETKU»,
«YTneBonsl», «JInuae.

ObopyoosaHnue. CBETOBOH MHKPOCKON, 00OpyIOBaHUE JUIS
npoBeleHUsl  HaOMIOJAEHWH,  U3MEpPEHHH,  SKCIIEPUMEHTOB;
MHUKpOIpEenapaThl pacTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble n NpakTHYecKHe padoThI:

Jlabopamopnas paboma Ne 1. «/I3ydeHue KaTalUTUYECKOU
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMUJIIa3bl UK KaTaslasbl)».

Jlabopamopnas paboma Ne 2. «/I3yueHue CTpOEHHs KIIETOK
pacTeHMi, >KUBOTHBIX M OaKTepUil MO MUKPOCKOIIOM Ha FTOTOBBIX

Crpoenue monekynsl AT®. Makpospeuueckue cesazu 6 monexyie ATP.
Buonocuueckue pynkyuu ATD. Boccmanosiennvie nepenocyuku, ux Qyukyuu
6 knemxe. [pyeue nyxneozuompugocamol (HTD). Cexsenuposarue J[THK.
Memoovl cenomuku, mpaHckpunmoMuKy, NPOMeEOMUKU.

Cmpyxkmypras buono2us. buoxumuyeckue u buodusuueckue ucciedosanus
COCmMasa U NPOCMPAHCMEEeHHOU cmpYKmypsl buomonexyi. Moodenuposarue
CIMPYKMYPbl U QYHKYUUL OUOMONEKYA U UX KoMnaekcos. Komnvromepnuiil ousauin
U Op2aHU4eCKUll CUHME3 OUOMONEKYL U UX HEeNPUPOOHBIX AHANIO208.
JdemMoHcTpanuu

Ioptpetst: JI. [Tonunr, . Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®pauknus, O.
Conrep, C. Ilpy3unep.

Jlnarpammbl: «PacmpesesieHne XUMUIEeCKIX 3JIEMEHTOB B HEXKUBOH MTPUPOJICY,
«Pacnpenenenrne XUMHYECKUX JIEMEHTOB B )KUBOU IIPUPOJICH.

Tabnuier u cxembl: «Ilepuonndeckas TabIUIIa XUMHYECKUX IIEMEHTOBY,
«CTpoeHne MOJIEKYIIbI BO/bI», «BeliecTBa B cOCTaBe OPraHU3MOBY,
«CtpoeHue MoJeKyIibl 6enka», «CTpyKTypbl OEIKOBON MOJEKYJIIbI»,
«CTpoeHue MOJIEKYI YIriieBoA0B», «CTpoeHrne MOJIEKYI JIUIIUIOBY,
«Hyxknennosble KucnoTel», «Ctpoenne Mosekynsl ATO».

OO6opyaoBaHue: XUMUYECKast Mocya u 000pya0BaHue.

Jlabopamopusie u npaKkmuyeckue padoniol:

1. Jlabopamopuas paboma «Obnapysicenue 6eiKos ¢ noMoubIo
KAYeCMBEeHHbIX PeaKyuily.

2. labopamopnasa paboma «Uccnedosarnue HYKIEUHOBbIX KUCAOM,
BbIOCNICHHBIX U3 KNEMOK DA3IUYHBIX OPSAHUIMOBY.

Crpoenne u GyHKINH KJIETKH

Tunel KJIETOK: »yKapuOTHUECKas M IPOKApUOTHYECKasl.
(yHKIIMOHATIBbHBIE 00pa30BaHUS KIETKH.

CrpoeHue MpoKapuOTUIECKON KiIeTKH. Knemounas cmenka bakmepuil u apxeii.
Ocobennocmu_cmpoenus 2emepompoHol U agmompo@pHoOUnpOKapUOmMu4ecKux
knemox. Mecmo u ponb npokapuom 6 OuoyeHo3ax.

Crpoenue u QyHKIHOHUPOBAHHUE 3yKaprHoTudeckoi kietku. [ImazmaTudeckas
MeMmOpaHa (ma3manemma). CTpykTypa miazMaTuueckoid MmemOpanbl. TpaHcnopr

CtpyKTypHO-




MUKpOIIpenaparax u X OUCaHUEY.

BEILIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHny: accuBHbIN (quddy3us, odneraéanas
muddy3us), aKTUBHBIA (NMIEPBUYHBIA M BTOPUYHBIA aAKTUBHBIM TPAHCIIOPT).
Honynponuyaemocmos  membpanvl.  Paboma  nampunikaiueso2o  Hacocd.
Onooyumos. nunoyumos, _gazoyumos. Ikzouumos. Kiemounas cmenka.
Cmpykmypa u ¢hynKyuy K1emouHol CmeHKu pacmeruil, 2pubos.

Huromnasma. L{umosons. Llumockenem. /eusicenue yumonnasmvl. OpraHou bl
kietkd. OmgHOMEMOpaHHBIE OpPTaHOWIBI KIETKU: JHJAOIUIa3MATHYECKas CeTh
(BIIC), anmmapar ['oybIKK, TU30COMBI, UX CTPOCHHE U (DYHKIMH. B3aumocesssb
00HOMEMOPAHHBIX opeanoud0s kiemku. Cmpoenue epanyaspHo20 pemuKyayma.
MexannsM HanpasaeHus 0enkoB B DIIC. Cunmes pacmeopumboix beaxos. Cunmes
KIeMOYHbIX _ MemoOpan. I naokuii  (a2pauyisaphbiil)  3HOONIASMAMUYECKUL
pemurxyaym. Cekpemopnas yuxyus _annapama 1 onwoddcu. Moaubukanus
ocnkoB B ammapare [onpmku. CoprtupoBka 0OenkoB B ammapare [ oyibIKH.
TpancnopT BelIecTB B KJIeTKe. Bakyonu pacTUTENbHBIX KIETOK. Kiemounsiii cox.
Typeop.

[TomyaBTOHOMHBIE OpTraHOUABI KJIETKU: MUTOXOHIPUH, TJIACTUIBI.
Ilpoucxooicoenue mumoxonoputl u naacmud. Cumbuozenes
(K. C. Mepeoickosckuti, JI. Mapeynuc). CTpoeHue u pyHKIUHA MUTOXOHJIPUM U
mwiactun. [lepsuunvie, 6MoOpUYHbLE U CLONHCHBLE NIACHUObL
@domocunmeszupyrowux sykapuom. XJI0pOoIIacThl, XpOMOIUIACTHI, TEHKOIIIACTHI
BBICIIIUX PAaCTEHUH.

HememOpanHnbie opranonas! kinetku CtpoeHne 1 GyHKIIMH HEMEMOPaHHbIX
opranouzioB kietku. Pudocomsl. [IpomesxxyTounbie hUITAMEHTHI.
Muxkpodunamenmol. AKTUHOBBIE MUKPOGIAMEHTEI. Mblueutble KIemKu.
AKTHHOBBIE KOMIIOHEHTBI HEMBIIIEYHBIX KIETOK. Mukpompybouku. Knemounwiu
yeump. Cmpoenue u 0gudicerue Hceymuxoes u pechuyex. Mukpompybouxu
yumonaazmul. Llenmpuons. bellku, aCCOMMPOBAHHEIC ¢ MUKPO(DHIaMEHTAMU
1 MEKPOTPYOOYKaMH. MOTOpHBIE OCIIKH.

SAnpo. OGonouka saApa, XPOMATHH, KapUOILIa3Ma, SAPBIMIKH, UX CTPOCHUEH
byHKIUN. fAdepHulil benxoswvili mampuic. I[Ipocmpancmeennoe pacnonoxcenue
Xpomocom 8 unmeppaznom _sope. DyXpOMaTHH M TE€TEPOXPOMATHH. bhernku
xpomamuna — 2ucmonsl. JIMHaMUKa AaepHoil 000JI0YKH B MHTO3€. S aepHbIH

TPAaHCIIOPT.




Kierounsie BxitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK SyKapHOT
(pacTUTenbHOM, YKUBOTHOU, TPUOHON).

JdemoHcTpauuu

Hoprpertst: K. C. MepexkoBckuit, JI. Maprymuc.

Tabmunpl u cxempl: «CTpoeHHE JYKAPUOTHYECKOH KIeTKH», «CTpoeHHe
KUBOTHOM  KJIETKW», «CTpoeHHuE paCTUTENbHOW KIeTKu», «CTpoeHue
MUTOXOHJIpUNY, «S1poy, «CTpoeHue MPOKAPUOTUYECKON KIIETKI.

OO0opyI0BaHKWE: CBETOBOM MHUKPOCKOIT; MHKPOIIPENapaThl PaCTUTEIBHBIX,
KUBOTHBIX KJIETOK; MUKPOIIpENapaThl OaKTepHalbHBIX KIETOK.

JlabopaTopHble H IPAKTHYEeCKUE PAdOThI

1. Tabopatopuas paborta «/3ydeHne cTpoeHUs KIETOK pa3IUYHbBIX
OpPTaHU3MOBY.

2. lIpakxmuueckasapaboma «H3yyeHue ce0licms KiemoyHou
MeMOPAHBLY.

3. Jlabopamopuas paboma
U 0eniasmonu3d 8 pacmumenbHbIX KIemKaxy.
4. [Ipaxmuueckaapaboma «H3yuyeHue 08UlCeHUS YUMONIAZMbIE
PACMUMeNbHbIX KIeMKAX).

«Uccnedosanue niasmoausa

Tema 4. ZKusHeaeaTeIbHOCTh KJIETKH

OOMeH BeIIEeCTB, WM META00JIN3M. ACCUMUIALIMS
(mmacTuyeckuii 0OMeH) U TUCCUMMIISIINS (IHEPreTUYECKUI
00MeH) —

JIB€ CTOPOHBI €JMHOTO Mpolecca MeTabonu3mMa. Poib 3akoHOB
COXpaHEHMsI BEIIECTB U SHEPTUU B TOHUMaHUK MEeTaboIu3Ma.
Tumnbl oOMeHa BeecTB: aBTOTPOQHLII U reTepoTpodHbIid. Ponb
(dbepMeHTOB B OOMEHE BEIIECTB U MTPEBpAILEHUH YHEPTUU B
KJIETKE.

®dorocunTtes. CBeToBas U TeMHOBas Gasbl porocuHTe3a. Peakmmu
dotocunTeza. IpdexTuBHOCTH PoTOCHHTE3A. JHAUCHUE
dboTocuHTE3a 175 )KU3HU Ha 3emiie. BiusiHue ycnoBuit cpeisl Ha

O0OMeH BelecTB M NPeBpPALCHNE JHEPTUH B KJIeTKe

ACCUMUIISIIINS U TUCCUMUIISALIUS — JIBE CTOPOHBI MeTabonu3Ma. Turbl ooMeHa
BEIIECTB: aBTOTPO(MHBIN U reTepoTpodHbIN. YdacTue Kuciaopona B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecreueHue KIeTKH: mnpeBpaiieHue ATO
B 0oOMeHHBIX mporeccax. dDepMEeHTATUBHBIN XapaKkTep peakiHil KIETOYHOTO
Merabonm3ma. DEepMEHTHI, X CTPOCHUE, CBOMCTBA M MEXAHHW3M JICUCTBHS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTAaHUUECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTaTUBHBIX
peakuii oT pa3IUYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKUX BEMIECTB B KieTke. {DOTOCHHTE3.
AHokcueennbvlli U oxkcueennvlli gomocunmes y baxmepui. Ceemocobuparouiue
NUCMEHMbl U NUSMEHMbl PeakyuoHH020 yenmpa. PoJlb XJI0pOIJIaCTOB B IPOLIECCE
dorocunresa. CeeroBas u TeMHOBas das3pl. Pomoodwvixanue, Cs-, Cs- u CAM-
munul oomocunmesa. IIponykTUBHOCTH (hoTOCHHTE3a. BinsHue pa3nuyHbIX




¢doTocuHTE3 M CITOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTHU Y
KYJIbTYPHBIX PACTCHHUH

XeMOCHHTEe3. XeMOCUHTE3UpYIolue OakTepun. 3HaUYCHHE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMuie.

DHepreTuieckuil 00MeH B KjeTKe. Paciienienue Bemecrs,
BBIJICJICHUE U aKKYMYJIHPOBAaHUE SHEPTHH B KIIETKE. DTarlbl
JHEPreTU4ecKoro ooMeHa. I ukomnu3. bpoxxeHue u ero BUpl.
KucnopomHoe okuCIieHHE, WU KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunupoBanue. IHHEKTUBHOCTH
9HEPreTUYEeCKOro OOMEHa.

Peaxiuu marpuyHoro cunresa. ['eHernueckast uHpopmanus u
JHK. Peanuzanus renetnueckoit UHGOPMAIIUH B KIIETKE.
['eHeTyeCcKnid KO ¥ €ro CBOMCTBA. TpaHCKPHUIIIINS — MaTPUUHBIN
cunte3 PHK. Tpaucnsamus — OnocunTe3 Oenka. DTarmbl
tpancisiun. KogupoBanue aMmuHOKHCIOT. Postb pubocom B
6uocuHTe3e Oernka.

Hexknerounsie opmbl kxU3HN — BUPYCHI. MIcTOpHs OTKpBITUS
BupycoB (/I.M. UBanoBckuit). OCOOEHHOCTH CTPOECHUS U
YKU3HEHHBIN 1K BUpYycoB. bakteprnodaru. bone3nu pacrenui,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc
uMMyHo-nedunuta yenoseka (BIY) — Bo3Oyaurens CITN da.
OOpaTHas TpaHCKpUIILMS, peBepTa3a U HHTEerpasa.
[Ipodunaktuka pacpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUH.

JleMoHCTpauu:

[optpetsr: H. K. Konsnos, JI. 1. UBanosckuii, K. A.
Tumupszes.

(hakTOpoB Ha CKOPOCTh GOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A.

XeMOCHHTE3. Pa3znooOpa3zue OpraHU3MOB-XEMOCHHTETUKOB:
HUTpUDUIHPYIONTHE OAKTEPHH, JKeIe300aKTepruHr, cepoOaKTepru, BOAOPOIHBIC
OakTepun. 3HaUEHUE XEMOCHHTE3a.

AHa3poOHbIe opraHu3Mbl. Buubl OposkeHus. [Ipodykmul Opodcenuss u ux
UCNONIb30BAHUE _4ENI0BEKOM. AHadpodHble  MUKDOOP2AHU3MbL _KAK _00bEeKmbl
buomexnono2uu u 6030youmenu boesnel.

AspoOHBIE OpraHu3Mbl. DTarbl YHEPreTudecKoro oomena. [loaroroBurensHbIi
atarn. [ Tukoau3 — 0eCKUCIOPOIHOE PACIISIIIICHUE TIIFOKO3bI.

buosiornueckoe OkuCIEHME, WIM KIETOYHOE JbIXxaHue. Poiap MUTOXOHApHIA
B  mporeccax  OMOJIOTMYECKOrOo  OKUCHeHHWs.  Llukiuueckue  peaxuuu.
Oxuciumenvroe _ocghopunuposanue. DHEpPrus MeMOpPaHHOIO I'DaJUCHTA
npotoHoB. Cunmes AT®: pabora nporoHHor AT®D-cunrasnl. [Ipeumyuwecmea
aspobHo20 _nymu__obmena _eeuecme neped anaspoonvim. Iddexmusnocmo
SHep2emuyecko20 oomena.

JleMoHCTpaL U

Lloprperer: JIxk. [Ipuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabaune! u cxempl: «POTOCUHTE3Y», «IHEpreTndeckuil ooMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCHHTE3Y.

O0opyI0BaHKEe: CBETOBOI MUKPOCKON; 000pyI0BaHHE JJIsl IPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

Jladopamopusle u npakmuyeckue padomal

1. JlabopamopHas paboma «Hszyuenue KAMAaaumuyeckou
aKmusHoCmu hepmenmos (Ha npumepe amuiasol Uil Kamaiasvl)y.

2. labopamopnas paboma «Uszyuenue  epmenmamuenoo
pacueniieHus NePoKCcUdd 6000p00a 8 PACMUMETbHbIX U HCUBOMHBIX KIEMKAX).

3. Jlabopamoprnasa paboma «Cpasnerue npoyeccos chomocunmesa
U XeMOCUHME3ay.

4, labopamopHas
U ObIXAHUAY.

Hacaeacreennas nuagopmanus u peanusanus eé B KJIeTKe
Peakuuu marpuuHoro cunrtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKITUSIX

pa boma «Cpasuenue _npoueccos 6DODfC€HM}Z




Tabmuib! ¥ cxeMbl: « TUIIBI MUTaHUsS, «MeTadoIru3M»,
«MHUTOXOHAPHUSY, «IHEPTETUUECKUI 0OMEHY, «XIJIOPOILIACTY,
«Dotocuntesn, «Ctpoenue JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHuecKuit
Ko/, «Bupyce», «bakrepuodarny, «CTpoeHHe 1 )KU3HEHHBII
LIMKJI BUpyca

CII1da, 6akTepuodaray, «Permmkanus JJHK.

Obopydosanue: moaenu-anmukanuu «Y npoenue JHK u
TpaHCKpHUIILHs», «brnocuHTe3 6enKka», «CTpOCHHUE KIICTKI;
Mozenb ctpykTypsl JJHK.

MaTpUYHOTO  CHHTe3a.  Peamm3ammsi ~ HAClEICTBEHHOW  WMHMOpMAIUU.
I'enetnueckuii koa, ero cBoiicTBa. TpaHckpunuus — maTpuuHbiid cuate3 PHK.
[MpuHIMIBI ~ TPAHCKPUMIMKM:  KOMIUIEMEHTAPHOCTh,  AHTHIIAPAJLICIBHOCTD,
acumMeTpudHocTh. Co3peBanne matpuuHblx PHK B sykaproTHyeckol KIETKe.
Hexomupyromme PHK.

Tpancisanus u e€ stansl. Yuactue TpancnoptHbeix PHK B 6uocunTese Genka.
Ycnosus 6uocunmesa 6enka. KopupoBanue amumHOKHCHOT. Ponbp pubocom
B OnocuHTE3e OenKa.

CoBpeMeHHbIE TPEJCTABICHHUS O CTPOSHUU TeHOB. Opeanuszauus zceHoma
y _npokapuom u _3ykapuom. Peeyniayus axmusHocmu 2eHo8 y NpoKapuom.
lTunomesza onepona (®@. Kaxob, K. Mano). MoinekynspHble MeXaHU3MbI
JKCIIPECCHH T€HOB Y 3yKapuoT. Poib XpomaTvHa B Perynsiuuy padoThl FE€HOB.
Pecynayus odmennvix npoyeccog 8 kiemke. Knemounwlii 2omeocmas.

Bupycbl — HekneTouHble pOpPMBI )KU3HU U OONUTraTHBIE Tapa3uThl. CTpoeHue
IIPOCTBIX U CJI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kusnennvii yuki
HHK-coodepocawux supycos, PHK-codepacawux supycos, baxmepuogdhazos.
Obpamuas mpanckpunyus, pesepmasa, UHmMe2pasd.

BupycHsbie 3a00eBanus 4enoBeka, >kuBoTHbIX, pactenuit. CITM/, COVID-19,
COIMAIbHBIC U METUIIUHCKHE MPOOJIEMBI.

Buoungopmamuka: unmeepayua u ananuz oonvuux maccusos («bigdatay)
CMPYKMYPHLIX ~ Ouono2udeckux  oauuwlx. Hanomexuonoeuu 6 buonocuu
u meduyune. Ilpocpammupyemvie @ynxyuu 6enxkos. Cnocobvl 0ocmagku
JeKxapcms.

JdeMoHcTpanuu

Ioptpetst: H. K. Konsuos, /1. . BaHOBCKHIA.

Ta6muibl u cxempl: «brocunte3 Oenkay, «l eHeTnueckuii Koa», «BUpyCh»,
«baxTepuodaru».

JlaGopaTopHble U IPAKTUHYECKUE PA0OTHI

[IpakTuueckas pabota «Co3nanue MOAEIN BUPYCay.

Tema 5. PazMHOKeHHe M MHAUBUHIYaJIbHOE Pa3BUTHE
OpPraHu3MoB

KieTouHnslii UK, WM )KU3HEHHBIH UK KieTkU. HTepdaza u

KU3HEeHHBIN MUK KJIeTKH
Knerounslii 1uki, ero mnepuoAsl U perynsuus. HWuatepdaza u Muto3.
OcoOeHHOCTH TIPOIIECCOB, MpOTeKamux B nHTepdase. [loaroroBka KieTku




muto3. [Iponeccrl, nporekatomme B uaTepdase. Perumkanns —
peakuus MarpuuHoro cunre3a JIHK. Crpoenne xpomocowm.
XpOMOCOMHBIN HAOOP — KapUOTHUIL. JIUTUIOUTHBIN U TarIOUIHBIN
XpoMOcoMHBIe HaOOpbl. XpomaTuabl. LluTonoruueckre OCHOBBI
Pa3MHOXKEHUSI U UHIMBUTyaJIbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne kinerku — wMuro3. Cragum wmutosza. [Ipomeccsl,
IPOUCXOJAIINE HAa pa3HbIX CTagusX MHUTO3a. buonoruueckuii
CMBICJT MUTO3A.

[Tporpammupyemasi TuOeIb KJIETKH — aromTo3.

@opMbl  Pa3MHOXKEHUSI OPraHU3MOB: OECIOJOoe U TMOJOBOE.
Bunpl Oecriosioro pa3MHOMKEHUS: JIEIEHUE HAJBOE, IMOYKOBAHHE
OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHOXeHHe. VICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0
3HAUEHUE JIJISl CENIEKIIHU.

[TosoBoe pasmMHOXkEHHUE, €r0 OTIIMYUS OT OECIOJIOrO.

Meiio3. Craauu meiiosa. [Iponeccsl, Mpoucxoasnive Ha CTausix
meiio3a. lloBemenue xpomocom B Meiioze. Kpoccunrosep.
buosornueckuil CMBICII M 3HAYEHNUE MEH03a.

['amerorenes — mporecc 0o0pa30BaHUs IOJIOBBIX KIETOK Y
KUBOTHBIX. [loylOBbIE XKeye3bl: CEMEHHUKHM M SIMYHUKHU.
OOpa3oBaHne M pa3BUTUE TMIOJIOBBIX  KJIETOK ramer
(cmepmato3ouy, SHLEKIETKAa) — CIepMaToreHe3 M OOTEeHE3.
OCOOEHHOCTH ~ CTPOEHHUS  SIMLEKIETOK M CHepMaTO30H/I0B.
OmnogorBopenue. [TapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE
pa3BuTHE (3MOpHOreHe3). DTambl 3MOPUOHATIBHOTO Pa3BUTHS Y

MO3BOHOYHBIX KUBOTHBIX: npobiieHue, racTpyJsus,
OpraHOIeHe3. [TocTamOproHansHOE pa3BUTHE. Tumnsl
MOCTAMOPHUOHAIBHOTO pa3BUTHUSA: MpsIMOE, HenpsmMoe

(mmunHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB;
(bhakTopsI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuid. OHTOreHe3 IBETKOBOTO PACTEHUS:
CTPOEHUE CEMEHU, CTAUN PA3BUTHSI.

K genenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHI
Y TMTOCTCUHTETHYECKUH (IPEMUTOTHUYSCKHH ) IeprOabl HHTEP(a3HI.

Mampuunwvii cunmes JHK — penaukayus. Ilpunyunvr penauxayuu JTHK:
KOMNAEMEHMAPHOCING, NOJIYKOHCEPBAMUBHbI _CUHME3, AHMUNAPATIENbHOCNb.
Mexanusm penauxayuu JJTHK, Xpomocomvi. Cmpoenue xpomocom. Tenomepwt u
menomepaza. Xpomocomuvlll _Habop Kiemku — _Kapuomun. Jluniououwvi
U__2anaouonslil _Habopvl xpomocom. 1L omonocuunvie xpomocomsvi. llonosvie
XPOMOCOMBL.

Henenue kmetkn — MuTo3. CTalud MUTO3a U MPOUCXOIAIITUE B HUX TIPOIIECCHI.
Tunvr mumosa. Kapuoxunes u yumoxunes. brnojiorndeckoe 3HaU€HUEMHUTO34.

Perynsauust MutoTrueckoro nukia kietk. [Iporpammupyemast KieTouHas
rubenp — amnoITo3.

Knemounoe s10po, xpomocomvl, pynxkyuonanvras 2enomuxa. MexaHU3Mbl
npoaudepanuu, 1uphepeHIIMPOBKH, cTapeHus U rudenu kiaeTok. «lludposas
KJIETKa» — OMOMH(OPMATHYECKHUE MOJIEIN ()YHKIIMOHUPOBAHUS KICTKH.

JdeMoncTpanumn

Tabmuupl u cxembl: «KU3HEHHBIA UK KIETKH», «Muto3y», «CtpoeHue
xpomocomy», «Penmukanusa JHK».

OO06opyaoBaHKe: CBETOBOW MHUKPOCKOI; MUKpoIpenapaTsl: « MUTO3 B KIIETKax
KOpEIIKa JIyKay.

JlabopaTopHble H NpaKTHYecKHe PadoThI

1. Jlabopatopuas pabGora «M3yueHHne XpOMOCOM Ha TOTOBBIX
MHUKpOTpernaparax.

2. JJaGopatopHasapaboTa «HabmogeHne MUTO3a B KJIETKaX KOHYHMKA
KOpeIlIKa JIyKa (Ha TOTOBBIX MUKPOIpENaparax)y.

Cmpoenue u ynKuuu opzanu3mos

Buonozuueckoe paznoobpasue opeanusmos. OOHOKIEmMOoUHbIe, KOJIOHUAIbHbIE,
MHO2OKACMOYHbIE OPAHUSMDBL.

Ocobennocmu cmpoenust U HCUSHEESMENbHOCIU OOHOKIEMOYHbIX OP2AHUIMOS.
Baxmepuu, apxeu, oonokiemounvie 2pubvl, 0OHOKICMOUHbLE 8000POCIU, OPVIUE
npomucmyl. Kononuanvuvle opeanuzmol.

Bzaumocesnze wacmen  MHO20KIEMOYHO20 OP2AHUBMA.

Tkanu, op2amnwi




JdemoncTpanum:

Tabnuybr u cxemol: «DopMbl pAZMHOINCEHUA OP2AHUIMOBY,
«/leéolinoe  onnooomeopeHue Yy  YBEMKOBbIX  pACMEHULLY,
«Becemamuenoe pazmnooicenue pacmenuily, «/lenenue Kiemxu
baxkmeputiy, «Cmpoenue nonogvix kiemok», «Cmpoenue
xpomocomwly, «Knemounwiti  yuxny, «Penauxayus J[HK»,
«Mumosy, «Meiios», «llpamoe u Henpamoe pazeumuey,
«l'amemocenes y maekonumarowux u uenosexa», «OcHoenbvie
cmaouu oHmoz2eHe3a .

Obopyodosanue: MUKpPOCKON, MUKpOnpenapamol
«Cnepmamo3oudsi MILEKONUMArouie2o, «uyexnemka
Maekonumaroue2oy, «Kapuoxumes 6 xiemxax Kopewika JyKay,
MazHumHas Mmooenv-annaukayus «/lenenue Kiemkuy, Mo0elb
JHK, mooenv memaghasznou Xxpomocomul.

JlabopaTopHble H NPAKTHYECKUE PAadOThI:

Jlabopamopnas paboma Ne 3. «HabnroaeHne MUTO3a B KIIETKaX
KOHYMKA KOpEIlIKa JTyKa Ha TOTOBBIX MUKpOMpenaparax.

Jlabopamopnas paboma Ne 4. «3yueHne CTpOCHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpPOIIpemapaTaxy.

u cucmemvl opeanos. Opeanuszm kax edunoe yenoe. I omeocmas.

Txkanu pacmenun. Tunvl _pacmumenvHblx _mKauel. 0b6pazoeameibHasl,
NOKPOBHAs, NPOB0O0AUas, OCHOBHAA, Mexanuyeckas. OcobenHocmu cmpoenus,
DVHKYULL U PACNONIONCEHUS. MKAHEU 8 OP2AHAX PACEHUIL.

Tkanu orcusomuulx u_yenosexa. Tunvi HCueOmHbIX MKAHEU: 3NUMeAualbHasl,
COeOUHUMENbHAsL, Mbluleunas, Hepenas. OQcobennocmu cmpoenus, (QyHKyuuu
PACNON0AHCEHUS MKAHEU 8 OP2AHAX HCUSOMHBLX U YEN06eKd.

Opeanvl.  Becemamuesnvle u cenepamustvie opeanvl _pacmenuti. Opeanbl
U_Ccucmembl _0p2aH08 JHCUBOMHLIX U _yelosekd. DYHKUUU Op2anoé U _cucmem
0pP2ano8.

Onopa _mena_opeanusmos. Kapxac pacmenuii. Ckenemvl 00HOKNIEMOYHBIXU
MHO20KAEmMOYHbIX dcusomubvix. Hapyoicuvil u snympennuti ckenem. Cmpoernueu
MUNbL COCOUHEHUS KOCELL.

Msuocenue  opeanuzmos.  Jleusicenue  0OHOKNEMOYHbIX  OP2AHUBMOS.
amébouodnoe, HcymuKoeoe, pecrhuynoe. Jleuxcenue MHO2OKIemMOYHbIX PACHEHU.
MPONUsMbL_U_Hacmuu. J{eudicenue MHOSOKACMOYHbIX JHCUBOMHDLIX U YeN08eKd.
Mmouiuteynasn cucmema. Pegpnexc. Crenemmnvie mbluiysl 1 ux paboma.

Humanue opeanuszmos. Tlocnowenue 600bl, YereKucio20 2a3a U MUHEPAIbHbLX

eeujecnie pacmeHusimMu. Tlumanue HCUBONHBLX.
BHVmDuI’ZOJZOCmH0€ U 6HYmMPUKIIEMOUYHOE nuuieeapenrue. Tumanue no360H04HbIX
HCUBOMHbIX. Omoenbl nuuesapumenvuozo _mpakma. lluwesapumenvrole

orceneswvl. Tluwesapumenvras cucmema 4eno-6eKd.

Ivixanue opeanuszmos. vixanue pacmenuil. vixanue scusomuwix. Judpdysus
2a306 __yepes nogepxHocms __knemku. Koowcnoe  ovixanue. JlvixamenvHas
nosepxuocms. Kabepuoe u_aézounoe ovixanue. J[blxanue NO360HOYHDIX
JCUBOMMHBIX U YEA08EKA. IGOMIOUUOHHOE VCAONCHEHUE CMPOECHUS _NESKUX
NO360HOYHbIX _dicusomubix. vixamenvnas cucmema _uwenosexa. Mexanuszm
BEHMUNAYUY _IESKUX Y nmuy U __Miexonumarnwux. Pecynayus Ovlxanusl.
Jlvixamenbrble 00bEMBL.

Tpancnopm sewecms y opeanuzmos. Ipancnopmusie cucmembvl pacmeHui.
Tpancnopm eewecms v orcusomuvix. Kposenochas cucmema u_eé opeambi.
Kposenocuas cucmema noszsonounvix owcusommuwvix _u _uyenosexa. Cepoye,
KDOBEHOCHbIE cOCYObl U Kposb. Kpyeu Kposoobpaujerus. 80a0YUOHHbLE




VCIIONCHEHUSL CIMPOEHUS. KPOBEHOCHOU CUCINEMbL NO360HOYHBIX HCUBOMHDLX.
Paboma cepoya u eé pecyrayus.

Buioenenue y opeanuzmos. Boloenenue y pacmenuil. Boloenenue y Jcusommbix.
Coxpamumenvuvle _sakyoau. Opeanvi _evldenenus.  DPuabmpayus, cexpeyus
U_0bpammuoe 6cacvléanue KaK MexaHusmvl pabomsl opeanos evioenenus. Ceasb
NOAOCMU_Mmeld_C_KPOBEHOCHOU U _6blOeAUMENbHOU cucmemamy.  Buvidenenue
V NO360HOYHBIX HcUBOMHBIX U yenosexka. Ilouku. Cmpoenue u pyHKyuonuposarue
Hepona. Obpaszosanie Mo4U Y YeloseKd.

Sawuma vy _opeanuzmos. 3awuma_y 00HOKIEmMOYHbIX op2anuzmos. Cnopol
bakmepull _u_yucmovl _npocmeuiux. 3auuma Y _MHO20KIEMOYHbIX PACMEHU.
Kymuxyna. Cpeocmea naccusrou u xumuideckou sauumaol. Pumonyuobl.

Sawuma vy mHo20KIEMOYHLIX dtcucomubix. 1lokposvl U ux npouzgooHbule.
Sawuma opeanuzma om_bonesueu. Ummynnas cucmema yenoseka. Kiemounuwii
U 2YMOpanbHblil uMmyHumem. Bpoorcoénnwiii u npuobpeménuviil cneyuduyeckuil
ummynumem. Teopus K1oHAIbHO-cenekmusHo2o ummyrnumema (I1. Dpaux, D. M.
bepnem, C. Tonecasa). Bocnanumenvhvle omeembvl op2anuzmos. Poab
BDOXNCOEHHO20 UMMYHUMEMA 8 PA38UMUY CUCTNEMHBIX 3a001e6aHUL.

Pazopasicumocmo U pezynsayust V OP2AHUZMOS. Pazopasicumocmso
Y OOHOKIEMOYHbIX _opeanuzmos.  Taxcucvl.  Pasopasicumocms  u peaynayus
y pacmenuil. Pocmosgble sewecmea u ux snavenue.

Hepsuas cucmema u_perexmoprnas peeyisayus v oxcusomusix. Hepsnas
cucmema_u_eé _omoenvl. DONOUUOHHOE VCAONCHEHUES CMPOCHUS HePEHOU
cucmemvl v orcusomubix. Omoenvl 20106H020 MO324_NO360HOYHBIX HCUBOMHDIX.
Pedhnexc u pecprexmopnas oyea. bezycioguvle u yciosHvie pe@aexcol.

Tymopanvras peaynayus u dHOOKPUHHAS CUCHEMA HCUBOMHbBIX U YEl06€Kd.
JKenesbl  5HOOKpUHHOU _cucmemvl U Ux _20pMOHbl. [lelicmeue 20pMOHOS.
Bzaumocssase nepsnou u sndoxkpunnou cucmem. 1 unomanamo-cunoguzapnas
cucmema.

emoncmpauuu

Tlopmpem: U. I11I. Ilasnos.

Tabnuyvl _u cxemvt: «Qonokiemounsle 8000pociuy, «MHuocoxkiemoytvle
godopocauy, «baxmepuuy, «lIpocmetimuey, «Opeanvl y6emMKOBbIX PACEHULLY,
«Cucmembl _0peano8 NO360HOYHBIX _JHCUBOMHBIXY, «Buympennee cmpoenue




Hacexombixy, « Tkanu pacmenuily, «Koprnesvie cucmemuvly, « Cmpoenue cmebnsy,
«Cmpoenue aucmogou naiacmunkuy, « Txanu scusomuvixy, « Ckenem yenosekay,
«lluwesapumensvuasn cucmemay, «Kposenocuasn cucmemay, «Avixamenvras
cucmemay, «Hepsnas cucmemay, «Kooscay, «Mvuueunas  cucmemay,
«Boloenumenvuasn cucmemay, « Inookpunnas cucmemay, « Cmpoenue moviuiyvly,
«Uumynumemy, «Kuweunononocmuvley, «Cxema numanus _pacmeHuiny,
«Kposenocuvle cucmemvt no360nounblx dicusomuvixy, «Cmpoenue 2uopviy,
«Cmpoenue nranapuuy, « Buympennee cmpoenue 002coeo2o uepesy, «Hepeuas
cucmema___puiby, «Hepenas cucmema aseyuxuy, «Hepsnas cucmema
npecmvikaowuxcsay, «Hepsnas  cucmema  nmuyy, «Hepenas cucmema
Mirekonumarowuxy, «Hepsnas cucmema yenosexay, «Pedrexcy.

Obopyoosarue: c6emosol MUKDOCKON, MUKPONDenapamvl 0OHOKICIMOYHbIX
OP2AHUBMOE; MUKDONDENApambl _mMKaHel;, PaKoSUHbl MOIIIOCKO8, KOANEKYUU
HACEKOMbIX, USTIOKONCUX, JHCUBLLE IKZCMNIIADPLL KOMHAMHbIX pAcmeHull, 2epoapuu
pacmenull _pasHblx _0moeos; GIANdCHble Npenapambvl _HCUBOMHbLIX, CKeJlenibl
NO360HOYHBIX, KOMNCKUUU OeCno360HOYHbIX HCUBOMHbIX, CKelen 4eloBeKd;
obopyoosanue 0N 0eMOHCMPAYUY _NOYEEHHO20 U B8030VUIHO20 NUMAHUS
pAcmenull, paculeniieHus Kpaxmania u_0enkos noo oeucmeuem pepmenmos;
0bopyoosanue 01 0eMOHCMPAYUL ONbLINOE N0 USMEPEHUIO HCUSHEHHOU EMKOCINU
JAE2KUX, MEXAHUSMA _ObIXAMEAbHbIX _OBUNCEHUL, MOOEIU _20108H020 _M0O324
DAZTUYHBIX HCUBOTNHDIX.

abopamopnsle u npakmuyecxkue pabonbsi

1. Jlabopamopnasa paboma «M3yuenue mxaneu pacmenuily.

2. labopamophnas paboma «H3yuenue mxane HCUSONHbLIXY.

3. labopamoprasapaboma «Hzyuenueop2anosyeemko8020pacmenusy.

Pa3mMHo:KkeHNe M pa3BUTHE OPTAaHU3MOB

@®opMBI pa3MHOKEHHST OpPraHU3MOB: Oecronioe (BKJIIOYAs BETETATHBHOE)
u mojoBoe. Buuabl Oecmonoro pa3MHOXKEHUS: TMOYKOBaHHUE, CHOPYIISIUS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmHoxkenue. [lonoBeie knetku, wim ramersl. Meiio3. Ctaauu meiiosa.
[loBenenne xpomocom B Mero3e. Kpoccunrosep. bronornuecknii cMbICI Melo3a
Y TIOJIOBOTO Mporiecca. Meiio3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

Ilpeosapoodviwesoe  paszsumue. L amemocenes vy socusomuvix.  Ilonosvie




arcenesvl. OOpa3oBaHuE U pa3BUTHE MOJOBHIX KJIeTOK. CriepMaToreHe3 U OOreHes.
CrpoeHue noJoBbIX KIETOK.

Omiog0TBOpeHHEe ¥ AMOPUOHATBHOE Pa3BUTHE IKHUBOTHBIX. CrocoObI
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3 ). DMOPHOIIOTHs — HayKa
O pa3BUTUU OPraHU3MOB. Mopgocenes — 00HA U3 2NaBHLIX Nnpobdiem
omopuonocuu. Konyenyus mopgpocenos u modenu mopgozeneza. Craguu
sMOpuoreHe3a >KMBOTHBIX (Ha mpuMmepe Jsarymku). JlpoOGnenue. Twurbl
npoOneHus. [Jemepmunuposantoe u Hedepmunuposarntoe opoobaenue. bnacryna,
Tunbel Onactyia. OcoOeHHOCTH APOOJEeHUS MIECKONMUTAIOMIUX. 3apObIIIeBbIe
JUCTKU (TacTpyJsiliys). 3aKiiagKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB.
B3aumHoe BiMsSHUE uYacTeil pas3BHBAIOMIETOCS 3apoibliia (dMOpHUOHATBHAS
UHAYKUMS). 3aKk1aoka NIaHa  CMPOEHUsl  HCUBOMHO20 KAK  pe3yibmam
uepapxuyeckux gsaumooeticmeuil 2enos. BiusHue Ha YMOPUOHATILHOE Pa3BUTHE
pa3IuYHbIX (PAKTOPOB OKPYXKAIOLIEH Cpeabl.

Poct u pasBurme >xuBOTHBIX. [locTaMOpHmoHanbHBIN nepuoa. Ilpsmoen
HerpsiMoe pasBuTue. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX U
[I03BOHOYHBIX >KMBOTHBIX. bHOOrHueckoe 3HayeHue MNPSIMOr0 W HEMPSIMOTO
pa3BUTHSA, UX PACIIPOCTpaHEHUE B IPUPOAE. 1unvi pocma scusomuulx. Pakmopol
peayiayuy _pocma dHcugomuvlx u yenogexka. Craguu MOCTIMOPHOHAIBHOTO
pa3BUTHS Y )KUBOTHBIX U uenoBeka. [lepuoasl oHTOreHe3a uenoBeka. CtapeHue
U CMEPTh KaK OMOJIIOTUYECKUE TTPOIIECCHI.

Pasmuoxxenne u pazButue pactenuit. ['ametodur m cmopodut. Meiio3B
KU3HEHHOM [WKIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meiosa.
l'amerorenes y pacteHuil. OmNJIOJOTBOPEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHnu3MoB. J[BOWHOE OIJIOIOTBOPEHHE y IIBETKOBBIX pacTeHuil. OJopazosanue
U paseumue cemenu.

Mexanuszmbvl peyiayuu onmozene3a y pacmeHull U #CUSOMHbIX.

JleMoHCcTpPaLun

Ioptpetsr: C. I'. Hapamwmn, X. [lInemas.

TaGmuipl u cxemel: «BeretaTuBHOE pa3MHOXKEHHE», « TUTBI O€CTI0I0T0
pa3MHOXEHHS», «Pa3MHOXEHHE XJIaMUAOMOHAAbD», «Pa3MHOKEHUE IBIIIEHBI»,
«Pa3MHOXkeHue TuapbDy, «Meito3y, «XpoMocoMmbly, «I'amerorenesy», «CtpoeHue




SIMIIEKIIETKU U criepMaro3onia», «OCHOBHBIE CTaAUN OHTOTeHe3ay, «lIpsimoe u
HENpsiMOe pa3BuTHE», «Pa3BuTHE MalCKOro xyka», «Pa3BuTue capaHum»,
«Pa3ButHe nArymku», «JIBOMHOE OILUIOAOTBOPEHHE Yy IBETKOBBIX PACTCHUIN»,
«CtpoeHue CEeMsIH OJIHOJOJIBHBIX U JBYJOJbHBIX pacTeHui»,
«GKM3HEHHBIN LIUKII MOPCKOM KanycThD», «OKU3HEHHBIN LIMKI MXa», <« KU3HEHHBIN
LUK NAITOPOTHUKAY, «KM3HEHHBIN LIUKJT COCHBI».

OO0opy/IoBaHMe: CBETOBOM MHUKPOCKOIL, MHKpPOIpernapaTsl
U CIIEpMATO30M0B; MOJIeNb «LIMKII pa3BUTHS JIATYILIKW».

JlabopaTopHble H IPAKTHYECKUE PAdOTHI

1. JJabopatopHaspaboTa «3yuyeHre cTpoeHUsI MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOITpENapaTaxy.

2. [IlpakTuueckas paboTa
3apOJIbIIIEN ITO3BOHOYHBIX JKHUBOTHBIX).

3. JlabopatopHasa pabora «CTpoeHHE OPraHOB PAa3MHOXKEHUS BBICIITUX
pacTeHun.

SIAIIEKJIETOK

«BrIsBIEHUE IIPU3HAKOB  CXOJACTBA

Tema 6. HacaeacTBeHHOCTh 1 H3MEHYHBOCTH OpraHusmoB

[Ipenmer u 3amaum reHetuku. VMcropust pa3BUTHS T€HETHKH.
Ponp 1muTonmorum u SMOpHUONOrMM B CTAHOBJIEHWU T'E€HETHKHU.
Bxutag poccuiickux 1 3apyO0eKHBIX YUEHBIX B pa3BUTHE T€HETHUKH.
Metoapsl TEHETHKH (THOPUIOIOTHYCCKUN, ITUTOTEHETUYSCKUN,
MOJIEKYJISIPHO-T€HETUUECKUIA ). OcHoBHbIE TEeHETUYECKUE
noHsTHs. ['eHeTMyeckass CHMBOJIMKA, HCIIOJIb3yeMass B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HACJIEI0BAaHUs IPU3HAKOB, YCTaHOBJIEHHBIE [
Menpenem. Mounorubpuatoe CKpeIlMBaHHUE. 3aKoH
ennHo-o0pa3ust ruldpuoB mepBoro mokosneHus. IIpasuio
JOMMHHUPOBaHMs. 3aKOH pacllerieHusl Npu3HakoB. ['umoresa
4qiCTOTHI raMeT. [losHOE M HEMOIHOE JOMUHUPOBAHUE.

Jurubpunxoe CKpEILMBaHHUE. 3aKoH HE3aBUCUMOI0
HAacJIOBaHMsI ~ TPU3HAKOB.  llUTOreHeTHuYeCcKne  OCHOBBI
JUTHOPHUIHOTO CKPEIIMBaHUA. AHAIU3UPYIOLIee CKPEIIUBaHUE.
Hcnonp3oBanue AQHAIN3HUPYIOILIETO CKPEIMBAHUS JUISL
oTpeziesieHusl TeHOTHIa 0CO0H.

I'eHeTHKa — HAyKa 0 HAC/IEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHMS U Pa3BUTHUS T€HETUKHU Kak Hayku. Pabotel I'. Mennens,
I'. le ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU F€HETUKHU.
Pa6oter H. K. Konbuiosa, H. W. Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®ununuenxo, H. B. Tumodeepa-PecoBckoro.

OcCHOBHBIE '€HETHYECKHE MTOHITHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJIJIENIbHBIE TE€HBI, AIbTEPHATUBHBIEC IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl TUHUSL, THOPUIbI, TEHOTHII,
¢enoturn. OCHOBHbIE METO/Ibl TEHETUKN: THOPUI0JIOTUYECKUH,

LATOJIOTUYECKNN, MOJIEKYJIIPHO-TEHETUYECKHM.

JdeMoHcTpanuu

Iloprperer: I'. Mengnens, I'. le ®pus, T. Mopran, H. K. Konsnos, H. .
Basuwiios, A. H. benozepckuii, I'. [I. Kapneuenko, H0. A. ®umumuenko,H.
B. Tu-mogeen-PecoBckuii.

TaOnuibt 1 cxeMel: «MeTo/Ibl TeHETUKHUY, «CXEMBbl CKPEIIUBAHUS».

JlaGopaTopHble U IPAKTHYECKUE PA0OTHI

JlabopatTopuasapaborTa «/Ipozoduna kak 00bEKT reHETHISCKUX
HCCIEIOBAHUI.




Cuennennoe HacnenoBanue npusHakoB. Pabora T. Moprana no
CLEIUIECHHOMY HAcCJIeJOBaHUIO TeHOB. Hapymenue cuenieHus
TE€HOB B PE3YyJIbTaT€ KPOCCUHTOBEPA.

XpOMOCOMHast TEOpHsl HACIEICTBEHHOCTH. | eHeTHUeCKre KapThl.

I'enetuka nona. XpoMoCcOMHOE OIpesesieHne oJia. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOrameTHele W reTeporaMeTHbIE
opranu3mbl. HacnenoBanue npu3HaKkoB, CHEIJICHHBIX C IIOJIOM.

N3menunBocTh. BuIbI M3MEHUMBOCTH: HEHACIEJCTBEHHAS U
HaCJIeICTBEHHASI. Pons  cpeapt B HEHacneICTBEHHOMU
W3MEHYHUBOCTH. XapakTepucruka MOAU(DUKAIIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIM psijg UM BapuallMOHHAS KpPUBas.
Hopma peakuuu npusnaka. KonnuecTBeHHbIE W Kaue€CTBEHHBIE
NpU3HAKW U WX HOpMma peaknuu. CBOHCTBA MOIU(DHUKAIIMOHHON
W3MEHYHUBOCTH.

HacnencTBennas, wiM TEHOTUNHMYECKAs, H3MEHYUBOCTD.
Kom0OunatuBHass u3MEeHYUBOCTh. Mei03 U MOI0BOI Mpolecc —
OCHOBa KOMOWHATUBHOMI U3MEHYHUBOCTH. MyraunonHas
U3MEHYUBOCTb. Knaccudukanus MyTaLui: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ TNPUYUHBI MYTallUM.
Myrtarennsie  (pakTopsl. 3aKOH TOMOJOTHYECKMX pSAIOB B
HaciencTBeHHoH n3MeHunBoctH H. 1. BaBuioBa.

Bresnepnas HacneCTBEHHOCTh U K3MEHYUBOCTD.

I'enetuka venoseka. Kapuorun venoBeka. OCHOBHBIE METO/IbI

TE€HETUKHU YeroBeKa: TE€HEAIOTMYECKU, ONM3HEIIOBBIIA,
IUTOT€HETUYECKUI, OMOXUMUYECKH, MOJIEKYJISIPHO-
TE€HETUYECKUH. CoBpeMeHHOe omnpeeiieHue TEHOTHIIA:

MOJIHOT€HOMHOE CEKBEHHUPOBAHKE, TCHOTUITUPOBAHNE, B TOMUHNCIIE
¢ mnomompio II[[P-ananu3a. HacnencrBeHHble 3a00JIeBaHUS
YellOBEKa: TEHHbIE 00Je3HH, OOJIE3HH C HACIEACTBEHHOI
MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HU.
ComMarnueckne U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIC KIIETKH.
[MpuHnunel  3m0poBoro  obOpa3za  JKM3HHM,  JUATHOCTHKH,
npoUIaKTUKA W JICYEHUs TeHeTHYecKux Oone3Heil. Menuko-

3akoHoMepHOCTH HacJieacTBeHHOCTH (10 )

Monorubpuanoe ckpemuBanue. IlepBwiii 3akoH Menaens 3aK0H
eanHooOpa3uss TUOPHUIIOB MEpPBOTO MOKojieHus. [IpaBuiio TOMHUHHpPOBaHUS.
Bropoii 3akoH Menaenst — 3aK0H paclIeIIeHHs Npu3HakoB. L{uronornueckue
OCHOBBI MOHOTHOPUIHOTO CKpeIIMBaHus. [ UoTe3a YucTOTHl raMerT.

AHanu3upyrolee ckpeuuanue. [[poMexyTouHblil XapakTep HaciaeI0BaHMUS.
Pacuiennenne npu3HakoB Ipy HETIOJIHOM JOMUHUPOBAHHH.

JurndpuaHoe ckpemuBanue. Tpernit 3akoH MeHaenst — 3aKOH HE3aBUCHMOTO
HAclenoBaHWs  MpU3HAKOB.  LluTomornyeckue  OCHOBBI — JUTHOPHIHOTO
CKpEIIUBaHUS.

Cuennennoe HacnenoBaHue npuszHakoB. Pabotsr T. Moprana. CuerieHHOE
HACJIEA0BAHUE I'€HOB, HAPYIICHHWE CLEIUICHUS MEXAYy NeHaMH. XPOMOCOMHas
TEOpPHs HACJIEICTBEHHOCTH.

I'enetuka nomna. XpoMOCOMHBIM MEXAaHU3M ONPEAEICHUs 10Jia. AYTOCOMBI
U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBbII U reTeporaMeTHbIi noj. I'enernueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciepoBanue mNpHU3HAKOB, CUEIICHHBIXC
MIOJIOM.

I'enotun kak nenoctHas cucrema. [leloTponuss — MHOKECTBEHHOE JICMCTBHE
reHa. MHOXECTBEHHbIH ajuienu3M. BzanmojelcTBre HealIeNbHbIX TE€HOB.
KommnemenrapHocts. Onuctas. [loaumepus.

lenemuyeckuti KOHmMpPOAL pazeumusi pacmeHutl, HCUBOMHbIX U 4eloseKd,d
makice QQu3U0I02UYECKUX NPOoYeccos, No8e0eHUsl U KOSHUMUBHBIX (DYHKYUI.
[enemuueckue mexaumusmvl cumbuocenesd, Mexanuzmvl 83aumMoOeticmeus
«XO38UH_— NApasum» u «Xo38uH — Mukpoouomy. I eHemuueckue acnexmol
KOHMPOJISL U UBMEHeHUsl HACNe0CMEEeHHOU UHGOopMayuyu 6 NOKOJNCHUSIX KAemoK
U OpP2aHU3MO8.

JdeMoHcTpanuu

Lloprpersl: I'. Mennens, T. Mopras.

Tabnuier u cxeMel: «IlepBriii U BTOpOit 3aKoHBI MeHens», «Tpetuii 3aKoH
Mennens», «AHanu3upymoniee cKpeuBanue», «Hemnomnoe TOMUHUPOBAHUE,
«CremnyieHHOe HaclleJoBaHHe MPHU3HAKOB Y po3oduiel», «['eHeTnka monay,
«Kapuotunn uvenmoBekay, «Kapuotunm apozodunsl»y, «Kapuotum mnTHib,




MEIUIIUHCKOU
TeHETHYECKUX

TFEHETUYECKOE KOHCYJIbTUPOBAHHUE. 3HAUYCHUE
FeHETUKH B TMPEAOTBPALEHUHM U  JICUCHUU
3a00JIeBaHUI YETIOBEKA.

JdemoncTpanum:

Ilopmpemuwr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.
Yereepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapuios.

Tabnuysr u cxemsvi: «MOHOTUOPUIHOE CKpEIIMBAHHUE U €O
UTOTEHETHYECKass OCHOBa», «3aKOH pACUICIUIEHUS U  €ro
LUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI IaMeT»,
«durubpunnoe ckpemmBanue», «LluTonoruuyeckne OCHOBBI
TUTHOPUIHOTO CKpeuuBaHusy, «Meio3», «B3aumopeiicTBue
AJJIENbHBIX TEHOBY, «[ €HeTUYeCKne KapThl paCTEHUH, KUBOTHBIX
U 4yenoBeka»,  «l'eHetmka  moma»,  «3aKOHOMEPHOCTH
HACJIEIOBAHMUSI, CLIEIUICHHOTO C MOJIoM», «KapHOoTUIIbI YyeoBeka u
KUBOTHBIX», «Buuapl wusmeHunBoctH», «MoaudukalnmoHHas
U3MEHYUBOCTHY, «HacnemoBanue pesyc-gpakropa», «l eHeTuka
rpynn KpoBu», «MyTalnoHHasi U3MEHUYUBOCTH.

Obopydosanue:.  Mopenu-anmumkanuun  «MOHOTHOPHIHOE
ckpemuBanue», «HenomHoe nomuHuMpoBaHue», «JlurndpuaHoe
ckpemuBanue», «llepekpécr  XpoMOCOM», MHKpPOCKON  H
MuKporpenapat «Jpo3zoduia» (Hopma, MyTauuu GOpMbI KPbUILEB
U OKpackH Tena); repoapuii «I'opox MoceBHOM.

JlabopaTropHble U IPAKTHYECKUE PadOThI:

Jlabopamopnass paboma Ne 5. «/3ydyeHue pe3ynbTaToB
MOHOTHOPUAHOTO U JUTHOPUAHOTO CKPEUIMBAHUS y APO30(HIIbI
Ha FOTOBBIX MUKpOIIpenaparax».

Jlabopamopnas paboma Ne 6. «3yduenne MoaupukamoHHON
U3MEHUYMBOCTH,  IIOCTPOCHHME  BAapUAllMOHHOIO  psAa W
BApUALMOHHON KPUBOM.

Jlabopamopnas paboma Ne 7. «AHanu3 MyTalyii y Jpo30Quiis!
Ha FOTOBBIX MUKpOIpEenaparax».

Ilpaxmuyeckasa paboma Ne 2.
POJIOCIIOBHBIX YEJIOBEKaY.

«CocTaBlieHE MW aHAINU3

«MHOeCTBEHHBIN allJIeTu3My, «B3aumMoieiicTBHIE T€HOBY.

O6opyioBaHKe: MOJEIB IS IEMOHCTPALIMHU 3aKOHOB €IMHO00pa3usi rHOpuI0B
MEPBOTO IMOKOJICHUS M PACHICIUICHUS MPU3HAKOB; MOJENb IS JEMOHCTpAIlUU
3aKOHA HE3aBUCHMMOTIO HACIEOBaHUsS MPU3HAKOB; MOJENb JJI JIEMOHCTpAIluU
CIEIJICHHOT'O HAaCJICJIOBaHUS PU3HAKOB; CBETOBOM MUKPOCKOI, MUKPOITpETapar:
«/po3odunay.

abopamopnsle u npaKmuyecKue padonsi

1. lIpakxmuueckas paboma
MOHO2UOPUOHO20 CKPEeUUBAHUSL Y OPO30QDULBLY.

2. llpakmuueckasn paboma «H3yuenue pe3yibmamos _Oucubpuono2o
CKpeuusanus y Opo3oQuivly.

3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiictBue reHotuna W cpeapl npu  GopMupoBaHUM (EHOTHIIA.
N3menunBocTh mpu3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIC MMpU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHAS.

MonudukanroHHas HK3MEHIUBOCTE. PO cpeibl B popMUPOBAHUN
Moau(GUKAIMOHHOM n3MeHYMBOCTH. HopMma peakiiuu npusHaka. Bapuayuonmwiii
ps0 u eapuayuonnas Kpusas (B. Hoeanncen). CBoiicTBa MOIU(UKALIMOHHON
W3MEHUYUBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBA FT€HOTUIMMYECKON M3MEHYUBOCTH.
Bupl reHOTHTTHYECKON H3MEHYHUBOCTH: KOMOMHATHUBHAS, MyTallUOHHAS.

KoMOuHaTtiBHass W3MEHUYHMBOCTh. Mei03 W TOJOBOM MPOIECC — OCHOBA
KOMOWMHATHUBHONH HW3MEHYMBOCTH. Ponb KOMOMHATHBHOM HM3MEHYHMBOCTHB
CO3/IaHUU TEHETUYECKOTO Pa3HOO0pa3us B Mpejiesiax OJHOTO BUIA.

MyralmonHass M3MEHUYMBOCTb. Buabl MyTanMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYIUPOBAHHBIE  MyTalMH. SnepHbien
uuToIiazMaTuyeckre myranuu. CoMaTHyecKue v MojioBble MyTauu. [Tpruannsl
BO3HUKHOBEHHMsSI MyTamuii. MyTareHbl W WX BJIHSHUE Ha OPTaHU3MEI.
3aKOHOMEPHOCTH MYTAILIMOHHOTO MpOIEecca. 3aKOH TOMOJIOTMYECKUX pPsIOBB
HacnencTBeHHoi uaMenunBoctu (H. . BaBunos). BuesnepHast n3aMeHUMBOCTbH
HACJIEJICTBEHHOCTb.

Dnueenemurka U INUSEHOMUKA,  POIb _ dNUSEHEeMUYecKux  @haxkmopos
8 HACIEQ08AHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOB Y OPCAHUMOS.

«Uzyuenue pesyibmamos




JdemoHcTpannu
Ioptpetst: I'. Jle ®pus, B. Moranncen, H. 1. BaBuios.
Tabmumpl  wcxempl: «Bumbl  w3MeHUHMBOCTHY»,  «MoaudukanmoHHas

H3MCHYHUBOCTBY, «KomMmOnHaTuBHas W3MEHYUBOCTbB), «Meito3,
«OmnonorBopenue», «leHernueckue 3a0oneBaHUs  yejoBeKa», «Bumpl
MYTaLMii».

O0opyoBaHue: KUBbIe U repOapHble SK3EMIUISIPhl KOMHATHBIX PACTCHHIA;
pucyHnku (dotorpadun) >KUBOTHBIX C PA3TMYHBIMHA BUIAMU H3MEHYUBOCTH.

JlaGopaTopHble U IPAKTHYECKUE PAOOTHI

l.J1abopatopHaspaborTa «ccrenoBanue 3akOHOMEPHOCTEH
Moau(UKAIMOHHON  u3MeHuYuBOCTH. llocTpoeHue BapHallMOHHOTO —psaau
BAPUALIMOHHON KPUBOI».

2. llpakTtuuyeckaspaborta «Myrauuu y 1po3opuisl (Ha TOTOBBIX
MUKpOIpenaparax).

I'eneruka yesoBeka

Kapuotun yenoeka. MexayHapo/iHas mporpamma HCClieJOBaHUs TeHOMa
YCJIOBCKaA. MCTOIII)I N3YUCHUA IT'CHCTUKU YCJIIOBCKA. FeHeaJIOFI/I‘ICCKI/Iﬁ,
OJIM3HELIOBBIN, UTOTEHETUYECKUN, TOMYISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeckuil. COBpeMEHHOE OTpeIeICHIE TeHOTHTIA!
MOJTHOTEHOMHO€ CEKBEHUPOBAHUE, TCHOTUIIUPOBAHKE, B TOM YHUCIIE C TOMOLIbIO
[MI[P-ananu3a. HacnencrBenHsie 3a001eBaHus YeIOBEKa. | eHHbIE
1 XpOMOCOMHBIE 00JI€3HU UeoBeKa. bonesnu ¢ HacieocmeenHou
npeopacnoloHCeHHOCMbl0. 3HaUeHNE METULIMHCKON TeHEeTUKN
B MIPEIOTBPAILCHUH U JICUEHUU TeHeTUYeCKUX 3a00NIeBaHui yenoBeka. Meduko-
2eHemuyeckoe KoHcyromuposanue. Cmeonosvie kiemku. [lonamue
«2EHEemMuU4YecKo2o cpy3ay. Omuyeckue acnekmol uccnedosanuil 8 obaacmu
pPe0aKmupo8anus 2eHOMA U CMBOI08bIX KIEMOK.

Lenemuueckue pakmopvi noGbIUUEHHOU YYECMBUNENbHOCIU YeN08eKd
K QU3UYeCKOMY U XUMUYECKOMY 3a2PAZHEHUI0 OKPY#carouieli cpeobl.
[enemuueckas npedpacnonoHceHHoCcny 4eno8eKa K namoio2usim.

JleMoHCcTpPaLun

Tabmunel u cxembl: «KapuoTun denoBekay, «MeToapl U3yYEHHUS] TEHETUKH




yenoBekay, «I eHeTndyeckue 3a001eBaHMs YETOBEKaY.
JlaGopaTopHble U IPAKTUHYECKUE PAOOTHI
[Ipaktuueckas paboTa «CocraBieHue U aHAIN3 POJTOCIOBHOIN.

Tema 7. Cenexkuus opranu3sMoB. OCHOBbI OMOTEXHOJIOTUM

Cenekiusi Kak Hayka U TIpoLecC. 3apOoXKJIEHUE CEJICKIUU U
nomectukanusi. Yuenne H. WM. BaBwioBa o0 1eHTpax
IPOHUCXOXKICHHS U MHOT000pa3usl KyJIbTypHBIX pacTeHuid. LleHTphI
MIPOUCXO0KICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/ia, IITaMM.

CoBpeMeHHbIE METOBI CEJICKIINU. MaccoBbslit 31
WHAUBUAYAIbHBII OTOOPHI B CENEKIUU PACTCHUUA U YKUBOTHBIX.
Onenka »3Kc-Tepbepa. bIM3KOPOIACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Ywucras muHus. CKpellMBaHWE YHCTHIX JIMHUI.
I'ereposuc, wiu rubpuaHas cuna. HepojcTBeHHOE CKpelllBaHne
— ayropuaunr. OtnanéHHass THOpUaM3alMs W €€ YCIEeXH.
HckyccTBeHHBI  MyTareHe3 M IOJyYEHHE  IOJIAILIIOMIOB.
Hoctmxenust CeJIeKLIUU pacTeHui, YKUBOTHBIX u
MHUKPOOPTaHU3MOB.

buorexHonorust kak  OTpaciab  IPOU3BOACTBA. ['eHHas
UHXKeHepus. OJtanbl co3naHus pekoMmOuHaHTHOM JIHK w
TpPaHCTE€HHBIX OpraHu3MoB. Knetounas unkeHepus. Kiierounsle
KyJIbTypbl. ~ MHKpPOKJIOHAIbHOE  pPa3MHOXEHHE  PACTEHM.
KnonnpoBaHue BBICOKOIPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJOrH4ecKue U 3tThuueckue npodiaemsl. [IMO —
TFeHETUYECKU MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

Jdemoncrpanuu:

Ilopmpemwvr: H. W. Baswios, W. B. Mwnuypun, I'. [
Kapnieuenko, M. ®. I1BaHOB.

Tabnuyvr u cxemwvr: xapta «LleHTpbl NPOUCXOXKICHUS U

MHOT000pa3usi KyJIbTYPHBIX pacTeHuit», «[lopoasl momamHux
KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuid», «OTnanéHHas
rubpuamzanusy, «Paborer akanemuka M. @. MBaHoBay,

CeJsiekniusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKIeHUE CEIEKINN U IOMECTUKALIMY. Y YeHue
H. W. BaBunoBa o LleHTpax NpOMCXOXKIEHUS W MHOTI000pa3us KyJIbTYpPHBIX
pactenuii. Ponp cenexkuuu B CO3JaHUM COPTOB PAaCTEHUH M MOPOJ KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH T'OMOJIOTMYECKHMX PSJOB B HACJIEICTBEHHOU
n3menunBoctr H. U. BaBuioBa, ero 3naueHue Jyisi CENEKIIMOHHONW PaOOTHI.

MeTtoapl  ceneKIMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIAU
WHIUBUAYQIbHBIA.  Omanvl  Kombunayuonnou  cenexyuu.  VicubTanue
npousBoauTeNed Mo MoToMcTBY. OTOOp MO TE€HOTHUIy C TOMOIIBIO OICHKU
(beHoTHIa TOTOMCTBA M OTOOP 10 TeHOTUITY ¢ ToMoIkio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJl  CEJCKIMOHHONH  paboThl.
PagpanvOHHBII M XUMUYECKMM MyTareHe3 KaK HCTOYHMK  MyTalnuny
KyIbTYpHBIX (hopM opraHu3MoB. Vcronb30BaHre T€HOMHOTO PelaKTUPOBAHUSIH
MeTo/10B pekomMOuHaHTHBIX JIHK nns momydenus ucxomHoro marepuana Juist
CEJIeKLIUU.

[Toryuenune MOJIMIJIOUIOB. BnytpuBunosas rUOpUAU3aIIHSL.
bnuskoponcTBeHHOe — cKkpemuBaHue, WM MHOpuauHr.  HepoactBeHHoe
CKpelllMBaHUe, WM ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Vcnonbs3zoBaHue
rereposuca B cesnekunu. Otaanénnas rubpuanzanus. [Ipeogonenue Oecruonus
MEXKBHJIOBBIX THOPUAOB. JIOCTHIKEHUSI CENIEKIIUU PACTEHUM M )KMBOTHBIX.
«3enénas pesonroyusny.

CoxpaHeHHE U U3yYEHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHI U UX

JUKAX  pOOWYed  AJs  CO3/JaHus  HOBBIX ~ COPTOB U TUOpPUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. ZM3yuenue, coxpanenue u _ynpasieHue
2EHEeMUYECKUMU ___PeCcyPCamu____CeNbCKOXO3AUCMBEHHbIX U NPOMbICIOEbIX

AHCUBOMHBIX 8 YENSX VIVYUICHUSL CYULeCTNBYIOWUX U CO30AHUSL HOBLLX NOPOO, TUHULL
U_KpPOCCO8, 8 MOM_HUCLE C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAVYHbIX
uccnedosanuil, nepedosbix udell U NePCReKmMusHbLX MexHoI02Ull.
JdeMoHcTpanuu
Hoprtpersl: H. 1. BaBunos, WM. B. Muuypun, I'. JI. Kapneuenko, II. II.




«[Tomummonaus», «OO0BEKTH OuOTeXHONOTHM», «KIleTouHbIC
KyJIbTYpbl U KIOHHpOBaHHe», «KoHCTpynpoBaHHe U TEpeHOC
T€HOB, XPOMOCOM).

Obopyodosanue: MyIsiKY TI0I0B U KOPHEILJIONOB TUKUX GOpM 1
KYJIbTYPHBIX COpPTOB pacTeHuii; repbapuit
«CenbCKOX035CTBEHHBIE PACTEHUSI.

JlabopaTopHble n NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/ABI M JIOCTHDKEHUS CEJIEKLUHU
pacTeHM 1 )KMBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIUIO, TNIEMEHHYIO
dbepMy, COPTOUCTILITATENLHBIN y4aCTOK, B TEIUTMUHOE XO3SIHCTBO,
71a00paTOpPUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /l. K. benses.

TaOnuubt u cxembl: «LIeHTpPBI TPOUCXOXKICHHUST © MHOTO0Opa3us KyJbTYpPHBIX
pacTeHHiD», «3aKOH TOMOJIOTUYECKUX PSIIOB B HACIIEICTBEHHON U3MEHYUBOCTH,
«MeTtoibl cenekuuny, «OTaanéHnas ruopuausanus», «MyTareHes».

JlaGopaTopHble U IPAKTHYECKHE PA0OTHI

1. lJabopatopHasa pabora «/3yueHne cOpToB KyJIbTypHBIX PAacCTCHUI
U TIOPOJI AOMAIIHUX KUBOTHBIX».

2. JlJabopatopHas paboTa «/3yyeHne METOJIOB CEJIEKLIUN PACTEHUI».

3. llpaktuueckas pabora «lIpuBuBKa pacTeHUi».

4. Dxkckypcus «OCHOBHbIE METOJbl U JOCTHIKEHHSI CEIEKIIMM PaCTEHUM
W OKUBOTHBIX (HAQ  CENIEKUMOHHYIO CTaHIUIO, IUIEMEHHYIO  (epmy,
COPTOMUCIBITATENbHBIM y4acTOK, B TEIUIMYHOE XO34HCTBO, B J1a0OPaTOpPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Buomexnonozusa u cunmemuueckas 0uono2us f4 '-lz

O6’b€KI’I’Zbl, ucnojibzyemsle 6 6MOMQXHOJZOZMM, — KJleniouHvle U niKdHesble
KyJllbmypbl, MUKPOOP2AHU3MbL, ux Xapakmepucmuka. TDCIOMMMOHHCZﬂ
OUOMEXHON02UA: xﬂe60nelteHue, noayi{erue  KucCjiomoJ04YHblX I’ZDOOVKI’HOS,

sunooenue. Muxpobuonocuueckuii _curnmes. Q0vekmvl MUKDOOUOLIOSUYECKUX
mexnonocul. Illpouzsodcmeo benka, AMUHOKUCIOM U UMAMUHOS.

Cozdanue mexnHono2ull U UKCIMPYMEHIMOE _UCIeHANPAGNICHHO20 U3MEHEHUs
U __KOHCIMPYUPOBAHUSL 2EHOMOS8 _C__YENbl0 _NOJAVYEHUS OP2AHUBMOS8 U UX
KOMNOHEHMO08, COOEPACAUUX HE 6CMPEeUarouuecs 8 npupo0eduoCUmemuyecKue
nymu.

Knemounas unowcenepus. Memoobvl Kyibmypbl KiemoK U mKaHel pacmerul u
orcusomuvix.  Kpuobanxu. Comamuyeckas 2ubpuouzayus U COMAMUYECKUL
ombpuocenes. Hcnonvsosanue canioudos 6 cenexyuu pacmenuu. Ilonyuenue
MOHOKJIOHAJIbHBIX anmumenn. Hcnonvsosanue MOHOKIOHA/IbHBIX

U NOJTUKIIOHAJIbHbLIX AHmMumesl 6 Me()uuuHe. Hckyccmesennoe onﬂodomeopeHue.
Pexoncmpyxyus AUYEeKIemOoK u KJIOHUpoeaHue HCUBOMHDBLX. Memoo
mpaHcnjianmayuu ﬂ()ep xknemok. Texnonozauu 0300[)06.7161-%{}1, KyJlbmueupoearu:
U MUKPOKAOHAIbHO20 DA3BMHONCEHUS CeIbCKOXO3SUCMBEHHbIX KYALIMYD.
Xpomocomnas u ecennas _ unoicenepus.  MICKYCCmGEHHbI  CUHmME3  2€Hd
U KOHCcmpyupoesarue D€KOM6uHaHmel)C HHK. Co3zoanue MPAHC2EHHbIX
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op2anu3mo8. J{ocmudicenus u nepcnekmuebl XpOMOCOMHOU U 2CHHOU UHNCEHEDU.
Okonozuyeckue u dmuyeckue npodiemvl 2eHHOU UHINCEHEPUU.

Meouyunckue OuUoOmexHoI02uuU. Ilocmeenomnas yugpposas
meouyura. TI[P-ouacnocmuxa. MemaboloMHbIL AHAIU3, 2EHOUEHIMPUYECKULL
AHAU3 __NPOMEOMA __ 4eloB8eKa O/l OYCHKU _COCMOSHUSL €20 300POBbAL.
Ucnonvzosanue cmeonosvix _knemok. Tapeemmuas _mepanus__paka. 3D-
Ououndcenepus 0 papabomku__(HYHOAMEHMAIbHbIX _OCHO8 _MeOUYUHCKUX
MEXHON02UN, CO30AHUS _KOMNAEKCHbIX _MKAHel CcoYemanuem _mexHoao2ull
mpéxmepno2o __buonpunmunea U ckaggonounea 0 peuwienus  3a0ay
NePCOHANUSUP OBAHHOU MEQUYUHD.

Coz0anue 6exkmoOpHbIX B8AKYUH _C _Yeablo _obecneyenus KOMOUHUPOBAHHOU
sawumot_om_so30youmenen OPBU, ycmanosénenue MOAeKyisipibix MeXanusmos
dyuxyuonuposanus PHK-cooepaicawux eupycos, 6bl3vi8aouux 0cobo onacHle
3a001e6aHUsA YEN06EKA U HCUBOMHDBIX.

JleMoHCcTpaL U

Tabmuner u cxempl: «VICIOIb30BaHUE MUKPOOPTaHU3MOB B MPOMBIIUICHHOM
POU3BOJICTBEY, «KieTouHas nrkeHepus», «I eHHAas HHKESHEPHS.

JlaGopaTopHble U IPAKTHYECKUE PAOOTHI

1. JabopaTtopHas pabora «3ydeHue 00beKTOB OMOTEXHOIOTHUI.

2. [Ipaxtuueckas paboTa «llosyueHne MOJIOIYHOKHUCITBIX TIPOTYKTOB.

3. Dkckypcu s «bBHOTEXHONOTHS — BaKHEUIIasi POW3BOAUTEIbHAS CHIIA
COBpEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

COAEPKAHUE YYEBHOI'O IIPEIMETA «BUOJIOT' USI»

11 KJIACC

ba3oBrlil ypoBeHb

Yriy0eHHbl ypOBeHb

11 kaacc. 1 4 B Hepen10, Bcero 34 4, M3 HUX 2 4 — pe3epBHOE
BpeMs

11 kaacc. 102 4, u3 HuX 8 4 — pe3epBHOE Bpemsi




Tema 1. DBoIIOLINOHHAA OHOJIOT A

9BOJIIOLMOHHAN OMOJIOTHS

[Ipennoceik  BO3HMKHOBEHHS  3BOJIIOLMOHHOW  TEOPHH.
DOBOJIIOIIMOHHAsT Teopuss M €€ MecTo B Ouosioruu. Brushwue
HBOJIIOIIMOHHOW TEOPUU HA Pa3BUTUE OMOJIOTUU U IPYTHX HAYK.

CBuIeTeIIbCTBA SBOJIFOIMH. ITaneoHTONOTMYUCCKHE:
IIOCJICIOBATEIIbHOCTh ITOSBJICHHS BHJOB B IIaJICOHTOJIOTHYECCKOM
JIETOTIUCH, TIepexoaHbIe (hopmbl. bruoreorpaduueckue: cXoacTBO U
paznuuaue dayH u GIop MATEPUKOB M OCTPOBOB.

DOMOPHOIIOTHYECKHE: CXOJCTBA M Pa3Inyusl SMOPHOHOB Pa3HBIX

BHJIOB II03BOHOYHBIX. CpaBHUTEIBPHO-aHATOMUYECKHUE:
FOMOJIOTUYHBIE,  AHAJIOTMYHBIC, PYIAUMEHTAPHBIC  OPraHBbI,
aTaBU3MBI. MonexysipHO-OHOXUMUYECKHUE: CXOZCTBO

MEXaHM3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX
IIyTE€N y BCEX OPraHn3MOB.

OpomononHass  teopus Y. JlapBuna. IIpeamocbuiku
BO3HHMKHOBEHHUS JAapBUHU3MA. /[BHXKYIIME CHIIBI 3BOJIIOLUMU BUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHHWE NPU OTPAHHUUYEHHOCTH
pecypcoB,  HeompenenéHHas ~ M3MEHYMBOCTh, Oopnba  3a
CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP).

Cunrernueckass Tteopus sBoimounu (CTD) u e€ OCHOBHBIE
IOJIO>KEHUS.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JBrxyuye cuibl ((hakTophl) SBOITIOLMH BUJOB B IPUPOJIE.
MyTalunoHHBI TpoLecCc W KOMOMHATHBHAasT W3MEHYHUBOCTD.
[TonynsamoHHbIe BOJIHBI U Jpeii¢ reHoB. M30amus 1 MUrparusl.

EctecTBeHHbIII 0TOOp — HampaBisOMUN (HaKTOP 3BOIIOLUH.
@®opMBbI €CTECTBEHHOI'O 0TOOpA.

[IpucnocoOneHHOCTh OPraHu3MOB Kak pe3yjibTaT 3BOJIOLHUU.
[Tpumepsl mpucnocobaeHuit y opraHusmMoB. Apomopdo3sl u
UN0-adanTaluu.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHBIE (HOPMBI
BH1000pa30BaHUs: TeOrpaPuIECKOE, IKOJIOTHIECKOE.

Makpospomtonusi.  dopmbl  3BOoMIONUMU:  puUIIETHYECKad,
JMBEpPreHTHas, KOHBEpPreHTHas, napasuienbHas. HeoOpaTUMOCTb
SBOJIIOIIHH.

3apo:xaeHue U pa3BUTHE BOJTIOLMOHHBIX NMPEICTABJIEHUI B 0M0JI0THH

Oposronmonnas _Teopusa Y. Jlapsuna.  IIpeanochlIKM _ BO3HUKHOBEHUS
JapsuHu3Ma. JKn3Hb M HaydHas jeaTenabHocTh Y. JlapBuHAa.

JIBrokyiue cuabl dBoronnu BuaoB no Y. Jlapsuny (BBICOKas MHTEHCUBHOCTH
pa3sMHOXKEHHMSI  OpPraHM3MOB, HAcCJASACTBEHHAs M3MEHYMBOCTh, Oopbba  3a
CYILIECTBOBAHHUE, €ECTECTBEHHBIM M MICKYCCTBEHHBIA OTOOD).

OdopMiieHHe CUHTETHYECKON Teopun sBojroimy (CTD). HeliTpanbHas Teopus
3BoJOIMU. CoBpeMeHHAs BOJIOIUOHHAS OMOJI0rHs. 3HAYECHHME DBOJIIOIMOHHON
TEOPUHU B (hOpMUPOBAHUH ecTec-
TBEHHO-HAY4YHOH KapTHHBI MUpA.

Jemoncrpaunu

Iloptpetnl: Apuctorens, K. Jimnuen, XK. b. Jlamapk, 3. XK. Cenr-HUnep, XK.
Krosne, 4. JapBuH, C. C. YeTBEepUKOB,
W. Y. MImaneraysen, Jix. Xonaend, /. K. benses.

Tabmnie! 1 cxeMbl: «CucremMa sxuBoii npupoasl (o K. Jluauer)y, «Jlecruniia
JKMBBIX cyiiectB (o Jlamapky)», «MexaHuzMm GOpMUPOBAHHUSA IPHUCIOCOOTIEHMI
Y pacTeHUH U sKUBOTHBIX (110 Jlamapky)y, «Kapra-cxemMa MapuipyTa IyTeIleCTBUS
Y. Hapsunay, «Haxoaxu Y. JapBunay, «PopMbl 00pbObI 33 CYIIECTBOBAHUEY,
«ITopoawl ronyoeiy, «MHoroodpasue KyIbTYPHBIX (DOpM KamycThly, «Ilopojibl
JIOMAIITHHUX JKMBOTHBIX», «CxemMa 00pa3oBaHusg HOBBIX BUAOB (1o Y. JlapBuHY)»,
«CxeMa COOTHOIIEHHUS IBMKYIIUX CHJI DBOTIOIHUNY, «OCHOBHBIE MOI0KEHHUS
CHUHTETHYECKONW TSOPHUH SBOJIIOIIANY.

Muxkpo3BoJionus ¥ eé pe3v/ibTarhbl

IHonymsiuust Kak djeMeHTapHas eauHuna 3Boaonnd. CoBpeMeHHBIE METOJbI
OLIEHKH TE€HETHYECKOTO pPa3sHooOpasysi M CTPYKTYphl monyisuuii. M3MeHeHne
reHohoHa HONYJISNMH KaK DJIEMEHTApHOE DBOJIOIMOHHOE SBJICHUE. 3aKOH
reameTuyeckoro pasuosecus Jx. Xapau, B. BaiinOepra.

OneMmenTapuble  GakTOPbl  (IBMKYIIKME CHJIBI) DBOMIOUMH. MYyTallMOHHBIN
npouecc.  KomOnHAaTHBHAs M3MEHYHMBOCTL. JIpeiid TreHOB clIy4yanHbIE
HEHANpPABICHHLIE M3MEHEHMSI YacTOT ajuleled B HONYIANHUAX.  Jdgexm
ocnosamens. Igexm oOymouinounoco copaviuika. CHUNCEHUE 2eHemU4ecKo20
pazrnoobpazus. npuyunsl u_cieocmeus. Ilposenrenue 3¢pghexma opetigha 2enos 6
bonvuux  u__ manvix _ nonyasyusx.  Murpamyu.  V3oaanus  ONYJISIIWN:
reorpaduyeckas (IpoCcTpaHCTBEHHA ), OMoiornueckasi (penpoayKTUBHAS).

EcrecTBeHHbIll  0TOOpD —  HaOpaBAAOUIUKA  (aKTOp  OBOJIOLUHH. POpMBbI
€CTECTBEHHOr0  0TOOpa:  IBIDKVIIMKM, CTAaOMIM3UPYVIOIIMH,  pa3pbIBAIOLIMIA




[IponicxoxaeHre OT  HECMEUHATU3UPOBAHHBIX  IPEIKOB.
[Iporpeccupyromas crienuaiu3anus. AJanTABHAS PaIAaIlys.

JdemoncTpanum:

Ilopmpemuwr. K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O.
Komanesckuii, K. M. bap, O. I'ekkenb, ®. Mrwomiep, A. H.

Cesep110B.
Tabnuyer u cxemur: «Pa3BuTHE OPraHUYECKOr0 MHUpa Ha 3eMiiey,
«3apoApllM  TO3BOHOYHBIX  JKUBOTHBIX», «APXEONTEPUKCY,

«DopMbl 00pbOBI 3a cyiiecTBOBaHHE», «EcTecTBeHHBINH OTOODY,
«MHoroo0Opa3ue CcopToB pacTeHHit», «MHoroobpasue Mmopox
KUBOTHBIX», «llomymsauun», «MyTallMOHHas W3MEHYHUBOCTbHY;
«Apomopdoss», «mnoamanranumy, «OOmas mereHepanus»,
«IBmxymme cunbl  sBomonun», «Kapra-cxema wmapuipyrta
nyremectsust Y. J[lapsuna», «boppba 3a cyliecTBOBaHUEY,
«[IpucnocobneHHOCTH OpPTaHU3MOBY, «["eorpaduueckoe
BU000pa3oBaHue», «IKOJIOTHYECKOE BHI000PA30BAHHEY.

ObopydosaHue: KOIIEKIUS HACEKOMBIX C PA3JIMYHBIMU THIIAMU
OKpacku; Ha0bOp IUIOJOB M ceMsH;, Komekius «lIpumepsr
3alIUTHBIX MPUCIIOCOOTICHUM Y KUBOTHBIX»; MOAeNlb «OCHOBHbBIE
HaNpaBJICHUS  JBOJIONMKY», O00BEMHass Mojmenb «CTpoeHue
TOJIOBHOT'O MO3I'a TO3BOHOYHBIX.

buoreorpaduueckass kapra wMupa; KoyieKmus — «DopMbl
COXPAHHOCTH HCKONAEMbIX >KMBOTHBIX M PAacTEHHUI»; MOZEIb-
anmuikanust  «llepekpéct XpoMocoM»; BIIaXKHBIE IpenaparThbl
«Pa3BuTne HacekoMoro», «Pa3BUTHE JIATYIIKW»; MUKPOIIpEnapaT
«dpo3odunay (Hopma, Mytanmuu (HOPMBI KPBUIBEB M OKPaCKH
Tena).

JlabopaTopHbIe 1 NpaKTHYeCKHe padoThI:

Jlabopamopnass paboma Ne 1. «CpaBHEHHE BHUIOB IO
MOP(OJIOTHUECKOMY KPUTEPHUIO».

Jlabopamopnas paboma Ne 2. «OnucaHue mpuCIoCOOICHHOCTH
OpraHusMa U €€ OTHOCUTEIBLHOTO XapaKTepay.

(nmspyrruBHbeii). [TonoBoil 0T100p. BO3ZHUKHOBEHHME W DBOJIIOLMS COLMAIBLHOIO
MOBEJICHHUSA JKUBOTHBIX.

[IprcnocoOJEHHOCTh  OPraHM3MOB  KaK  PE3YJAbTAT  MHUKPOIBOJIIOLIHH.
BO3HUKHOBEHHE  IPHUCOOCOOJEHMH Y opraHu3mMoB.  ApoMopdo3bl  u
nauroagantanuu. [IpuMepsl IPUCIIOCOOICHUI Y OpraHu3MOB: MOPGhOIOTHYECKUE,
(U3HONIOTHYECKUE,  OMOXHMMHYECKHE,  noBeaeH4Yeckhe.  OTHOCHUTEIbHOCTH
MPUCIIOCOO0ICHHOCTH OPraHU3MOB.

Buna, ero kpurepud W CTpYKTypa. BuaooOpa3zoBaHHe KaK pe3yabTaT
MHUKpPO?BOIOIMH. M3omamms — kimroyeBoil  (dakTop BujmoobpaszoBanus. [lyru
M crnocoObl  BHaooOpa3oBaHMs:  ajuionarpuueckoe  (reorpaduyeckoe),

CUMIATPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (IOIUILIOMIU3AIIHSL,
rubpuamsanug). JJJIHTEIpHOCTh SBOJIOIMOHHEIX IIPOIIECCOB.

Mexanu3mbl GOpMHpPOBaHUs OMOIOTHYECKOI0 PA3HOOOpa3HsL.

Posib 5BOIOIIMOHHON OHMOIOTHMU B pa3pa00TKE HAYYHBIX METOJOB COXPaHEHUS
Oropa3zHooOpasust. MUKpPOIBOJIIOIMS M KOIBOJIOIMS IMapa3sUTOB M HMX XO3SEB.
MexaHn3Mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOHMOTHUKAM H CIIOCOObI O0OPEOLI
C HEH.

ﬂ EMOHCTpANNK

IHoptpetsl: C. C. YerBepukos, D. Maiip.

Tabmuuel ¥ cxeMbl:  «MyTalMoHHasi M3MEHYUBOCTLY, «llomymsimonHast
CTPYKTYpa BuHaa», «CxeMma I@posBIEHHSA 3aKoHa Xapan—BaiuOepray,
«/IBHKYIIIME  CHJIBI  DBOJIIOIHNY, «ODKOJOTMYECKas W30JAIMA  IONVIISIHN

ceBaHckor dopenny, «l'eorpaduueckas HM30JSLMSA JTUCTBEHHUILI CHOUPCKON
M JINCTBEHHMILI AayPCKOy, «IlonyIsuMOHHbIE BOJHBI YUCICHHOCTH XMIIHUKOB
H_KepTB», «CxeMma JelCTBHSL €CTECTBEHHOIr0 0TOOpay, «PopMbl O0OpLObI 3a
cyllecTBOBaHKeY, «MHIyCTpHaNbHBIA MegaHu3M», <«OKHBBIE HMCKOIAEMBIEY,
«IToKpOBHUTENLCTBEHHAS OKpacka JKMBOTHBIX», «lIpemympexmaromas oKpacka
JKUBOTHBIX», «DU3NOTOTHIECKHUE aganTamyumn, «[IpucrnocoOIeHHOCTh

OpPraHu3MoOB M €€ OTHOCHUTEIBLHOCThY», «Kpurepunm Buaan, «BHALI-TBOHHHUKNY,
«CTpyKTYypa BUJa B IpUpoAe», «CrmocoObl BUI000pa3oBaHMsy, «I eorpadudeckoe
BHI000pa30BaHKME TPEX BUIOB JIAHIBIIIEHY, «DKOJIOTHUYECKOE BHI000Pa30BAHUE
BUJIOB cHHHUI, «llonumionasl pactennity, «KanycTHo-peieuHbli THOPHI.

O6opynoBanue: repdapuy pacTeHHUH; KOMIEKIMH HACEKOMBIX; Yydesa ITHIL U
3BEpPEH C IpHMEpPaMH Pa3nM4YHBLIX IIPHUCIIOCOOJCHHUN; Yydena NTHUL U 3Bepei
pasHBIX BHIOB; TepOapuy pacTEeHH OJM3KMX BHJIOB, 00pa30BaBIIMXCS
Pa3IUYHBIMHU CIIOCOOAMHU.

JlabopaTopHble U NpaKTHYeCKHue padoThl




1. JabopaTtopHasg paborTa «BolgBaeHde HW3MEHYMBOCTH Yy 0cOOel
OJHOT'O BHJIAY.

2. Jabopatopuas pabora  «I[IpucmocoOiieHHs OpPraHM3MOB M HX
OTHOCHUTEJbHAS 11EI€CO00Pa3HOCTEY.

3. JlabopatopHas pabora «CpaBHeHne BUIOB O MOPGHOIOTHIECKOMY
KPUTEPHIOY.
Makpo3Boaonusi ¥ eé pe3viabTaThbl

MeTo/1bl U3YYEHHSI MAKPOIBOIOLKH. [1a1€0HTOIOrHYECKHE METOILI N3YYEHMS
sBoJroruu. Ilepexoannie GopMbl U GUIOTEHETHYECKHE PSIIbI OPTaAHHU3MOB.

Buoreorpaduueckue METOAbI M3y4YeHHs IBOJONUU. CpaBHeHHE (DIOPHI
1 _(dayHbl MaTEPUKOB M OCTpoBOB. buoreorpaduueckne obmactu 3emun. Buisl-
DHJIEMUKH U PEJIUKTEIL.

DOMOpPHOJIOTHYECKHE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOALl M3YYEHUS
OBOJMIOIMU. ['eHeTHYECKHE MEXAaHW3Mbl DBOJIIOLMM OHTOIE€HE3d W IOSBICHUS
DBOJIOIMOHHBLIX  HOBIIECTB. |'OMOJOIMYHBIE M AHAJOIMYHBLIE  OPraHbl.
PynmuMmeHTapHbIC  OpraHbl M aTaBH3Mbl.  MOJICKYJISIPHO-TCHETHYECKHE,
OMOXMMHMYCCKHE M  MATEMAaTHYECKHE  METOJbl  M3YUCHHS  JBOJIIOIHH.
I'omosiornynbie redbl. CoOBpeEMEHHBIE METOAbLI IOCTPOEHUs (DMIION€HETHYECKUX
ICPEBBEB.

XpOMOCOMHBIE MYTALIMH ¥ DBOJIFOLIHSI TEHOMOB.

OO01mme 3aKOHOMEPHOCTH (MpaBUJIa) DBOMIONMH. [Ipunyun cmenvl yuxyuil.
HeoGpaTtuMocTh 3BOMIOLMH. AanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB

DBOJIIOLMH.
CMOHCTPpAIINHU

IToptpetnl: K. M. bap, A. O. KoBanesckuii, ®. Mroyuiep, O. 'ekkeb.

Tabmnie!l u cxeMbl: «DIIOTeHETHUECKUI PSII JIOMIATNY, «APXEO-ITEPUKCY,
«3Bepo3yOble  amepbly,  «Creronedanbl»,  «Punnodurely,  «CeMeHHBIE
[MAIIOPOTHUKWY, «buoreorpadbunyeckue 30HBI 3emiumy», «/Ipeid KOHTHHEHTOBY,
«PenukTel», «HavyanpHble CTaauM dSMOPHOHAILHOI'O Pa3BUTHUS IO3BOHOYHBIX
JKUBOTHBIX»,  «l 'OMOJIOTMYHBIE W aHAJIOTMYHBIE  Opraubly, «PyIuMeHThI»,
«ATaBU3MBIY», «XPOMOCOMHBIE HA0OOPHI YEIOBEKA M IMMMIIaH3€e», «I[ JIaBHBIE
HanpaBJICHUS DBOJIOLUIY, «O0IIHe 3aKOHOMEPHOCTH SBOJIFOLIMI .

O6opynoBanue: KOJUIEKIHH, repOapuy, MYISDKM  HMCKOIAEMBIX OCTATKOB
OPra’Hu3MOB; MYIISKH TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYANMEHTAPHBIX OpPraHoB
M aTaBU3MOB; KOJUICKIIMH HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHe KU3HU Ha 3eMuie

Bo3HukHOBeHUe U pa3BUTHE KU3HHU Ha 3eMiie

| TIpoucxoxkieHHe U Pa3BHTHE )KU3HU Ha 3emuie




JlonayuyHble IPEACTABICHUSA O 3apOXACHUU KU3HU. HaydHble
TUIOTE3bl BO3HMKHOBEHMS KH3HM Ha 3emie: aOuoreHes u
MaHcmepMus. XUMHYECKash OdBOJONUS. AOUOTECHHBIM CHHTE3
OpraHNUYECKUX BEIIECTB U3 HEOPIraHUYECKUX. DKCIIEPUMEHTAIIbHOE
IIOATBEPKICHUE XMMHMYECKOW »HBoyronuu. HadanbHble 3rarbl
ounonornyeckoi aBomonuu. ['unoreza PHK-mupa. ®opmupobanue
MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IPOTOKJIETKHU. llepBbie
KJIETKHU U UX 3BONoLUA. POpMUPOBAHNE OCHOBHBIX I'PYIIT KUBBIX
OpraHU3MOB.

Pa3Butue xu3Hu Ha 3emie Mo 3paM M nepuojam. Karapxen.
Apxelickas u mnporepo3orckas dpsl. [lanmeo3oiickas 3pa u eé
MEPUOIBI: KEeMOpHUIHCKUH, OPJOBUKCKUU, CUJTypUIHCKUH,
J€BOHCKH, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o3oiickas 3pa U €€ NepUobl: TPUACOBBIN, FOPCKUIA, METOBOM.

Kaiino3oiickas 3pa 1 €€ nepuo/ipl: NajJeoreHOBbIN, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTuka KiauMMara M TE€O0JOTMYECKHX IIPOLECCOB.
OCHOBHBIE 3TaMnbl HBOJIIOLUN PACTUTEIIBHOIO U KUBOTHOTO MHDA.
Apomopdo3ssl y pactenuii u kuBOTHBIX. [losiBeHue, pacuBer u
BBIMUpaHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro Mupa KakK OTpa)X€HHE 3BOJIOLHUU.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBonronusl 4enoBeka. AHTpOMOJIOrHs Kak Hayka. PasButue
MIPEACTABICHUN O NMPOUCXOXKICHUU YeJIoBeKa. MeToIbl N3ydeHUs
aHnTpornioreHe3a. CXOACTBa W pa3IMyMsl 4Ye€IOBEKa U >KMBOTHBIX.
CucremaT4ecKo€e MOJI0KEHUE YEIOBEKA.

JBmwxyume cuibl (pakTopsl) aHTponorenesa. Hacnencrsennas
M3MEHYMBOCTh M €CTECTBEHHbIM oTOOp. OOmiecTBeHHbIN 00pa3
KWU3HM, U3TOTOBJIEHUE OPYINUNA TPY1a, MBIIUICHUE, PEYb.

OcHOBHBIE  CTaAMM W  BETBM  DBOJIOLUU  YEJIOBEKA:
aBCTPAJIONNTEKH, YemoBek ymenbld, YemoBek NPAMOXOIANINH,

UYenosek Heannepranbckuii, YemoBek pasymHbii. Haxoaxu
HCKOMAEMbIX  OCTAaTKOB, BpeMsl  CyIIECTBOBaHHUS, 001acTh
pacripocTpaHeHHs, 00BEM TOJOBHOTO MO3ra, 00pa3 JKU3HHU,
Opyus.

Yenoseueckne pacbl. OCHOBHbIE OOJIBIINE PACKL: €BPOIIECOUTHAS
(eBpazwuiickas), HErpo-aBCTpaJIONIHAS (3xBaTopuanbHast),
MOHTOJIOUAHAA (a3MaTCKO-aMepUKaHcKast). UepTol

HayuHple rHmore3bl  IIPOUCXOXKJEHMS KM3HH Ha 3emiie.  AOuoreHes
M mnaHcnepmus. JIOHay4HbI€ TPEJICTABICHHS O  3apOXKJICHHUHM  KM3HU

(kpearimoHu3M). I'Mmore3a IOCTOSIHHOIO  CaMO3apOKACHMSA JKHU3HM M eé
onposepkeHre  onbiTamu D, Pemu, JI. Cpoannanmanu, JI.  Ilactepa.
[Ipoucx o aeHNe YKU3HU U aCTPOOMOIOTH.

OCHOBHBIE 3Talbl HEOPraHWYECKOM FBoMronnK. [naneTapHas (reo-gorudeckas)
DBOJIIOLHS. XUMHYECKas DBOIIONHS. AOHOIEHHBIA CHHTE3 OPraHUYECKUX BEIIECTB
n3 Heopraunueckux. OneiT C. Mmmiepa u I'. IOpu. O0pa3oBaHue IOJMMEPOB U3
MmoHoMmepoB. KoanepsatHas rumore3a A. M. OnapuHa, TMIore3a IEpPBUYHOTO
oynpona Jx. XongeiiHa, reHermueckas rumoresa . Mémepa. Pubo3uMel
(T.Yex) u runoreza «mupa PHK» V. I'mnbepra. PopmupoBanue MeMOpaH
1 BO3HMKHOBEHHME POTOKJICTKH.

Hcropusa 3emun 1 MeToibl €€ n3yduenus. MckomaeMbple OpraHuuecKHe OCTaTKHU.
I'eoxpononorus u €€ mMeroabl. OTHOCUTENbHAS UM a0COJIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonoruyueckas 1Kaiaa: 30HbL, dPbl, IEPHUOJILI, DIIOXH.

HaygaynpHbI€ 3Tanbl OpraHundeckoi BoJaronuu. ITosgBiieHrne M SBOJIOLMS IEPBLIX
KJICTOK. OBOJIOIMSA MeTa0onu3Ma. BoO3HUKHOBEHHE IIEPBBIX  DKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOILUIEHKH KaK aHAJIO0I HEPBBIX HA 3eMile COOOIIIECTB.
CrpomartosuThl. 1IpoKapuoThl M 3YKapUOTEHL.

IIpoucxoxaeHue dyKapuoT (CUMOHOreHes). DBOIIOIMOHHOE MPOUCXOKIEHUE
BUpycoB. IIpoucxokaeHue MHOTOKJIETOYHBIX OpraHn3MoB. BO3HHUKHOBEHHE
OCHOBHBIX I'DYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTalbl JBOJIOUH BBICHINX pacTeHuil. OcHoBHEIE apoMopdh o3kl
pacteHud. Beixon pacteHui Ha cymy. [losgBlIeHHE CHOPOBBLIX pPAacTEHUM U
3aBoeBanre MMM cymud. Cemennble pacTeHus. IIpoucXOoKAeHHE IIBETKOBBIX
pacTeHUiA.

OcHOBHBIE 3Talbl 3BOJIONMH KMBOTHOrO Mupa. OCHOBHBEIE apoMOpP( O35l
JKMBOTHBIX. Bennckasa dhayHa. KeMOpHuiiCKHi B3pbIB — IMOSIBICHHE COBPEMEHHBIX
TUnoB. IlepBble XOpA0BbIE KUBOTHEIE. JKM3HL B BOJIE. DBOMIOLMS ITI03BOHOYHBIX.
[Ipoucxoxaenre ambudbuii  u pentnii. I[IponcXokaeHne MIEKOHNUTAIOIINX
u ntui.  [lpudanun  kimrodyeBoro apomMopdosa. OcBoeHHE 0eCIO3BOHOYHBIMHU
M IO3BOHOYHBIMU JKHUBOTHBIMH CYIIIH.

PasBuTHe KH3HM Ha 3eMJIe IO SpaM U IEpUOJIaM: apXei, MPOTepO30i, IaIe030i,
M€e3030H, KaiHo30M. OOmas XapakTepHCTHKA KIMMaTa M T'EOJOTMYECKHX
npoueccos. [losBlIeHNE M paclBET XapaKTEPHEIX OPraHU3MOB. YTIIe00pa3oBaHuUeE:
€ro yCJIOBHUS U BIMSHHE Ha Ta30BBIA COCTaB aTMOCHEPEL.




MPUCTIOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K
YCIOBHUSIM  CYyIIECTBOBaHUA. EJMHCTBO YelIOBEYECKUX pac.
Kpuruka pacusma.

JdemoncTpanum:

Tlopmpemeor. @. Penu, JI. [1actep, A. NI. Onapun, C. Musep, I'.
Opu, Y. JapBuH.

Tabnuywer u cxemvl: «Bo3nukHoBeHHe COJIHEYHOW CHCTEMBIY,
«Pa3BuTue opraHuueckoro wmupa», «PacTuTenbHas KIeTKay,
«KuBotHas KJIETKa», «IIpokapruoruyeckas KJIETKa,
«CoBpeMeHHasi CcHCTeMa OpraHu4yecKkoro mupa», «CpaBHEHUE
aHATOMUYECKUX YepT CTPOCHUS YeJOBEKa U YeIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTUYECKUX HAaXOJO0K
MPEAKOB COBPEMEHHOIO YeJOBEKa», «JlpeBHeiline Iroam»,
«/IpeBHue moau», «IlepBble COBpeMEHHBIE IO, «HenoBeyeckue
pachi».

Obopyoosanue: mymnsixu «IIpoucxoxaeHne denoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHAepTallblla, KPOMAHbOHIIA);
CIIENIKM WM M300paXKEHHS KaMEHHBIX OpYIWH MEepBOOBITHOTO
yesioBeka (KaMHHU-YOMIephl, pyOuiia, ckpediia); Fre0XpOHOIOrH4YecKast
Tabmia; KoyuteKms «DopMbI COXPaHHOCTH MCKOTIAEMBIX )KUBOTHBIX
U paCTEHUI».

JlabopaTopHble 1 NpakTH4YeCKHe padoThI:

Ilpakmuueckas paboma Ne 1. «VI3yueHre HCKONAeMbIX OCTaTKOB
pacTeHMi U KUBOTHBIX B KOJJIEKLIHIX .

Oxcxkypcusi «IBONIOLMSL  OPraHUYECKOTO MHpa Ha  3eMie»
(B ecTeCTBEHHO-HAYYHBIN WJIK KpaeBeTUECKUI My3€eit).

MaccoBble€ BEIMHUPAHUS — DJKOJOTMYECKHE KPHU3MCHI IPONuIoro. IIpuyuHEI
M _CIICACTBUS MAacCOBBIX BEIMMpaHUH. COBpEMEHHBIN SKOJIOTHYCCKUNA KPU3HC, €0
ocobennoctu. [Ipobiema coxpaneHus OMopa3HooOpasus Ha 3emiie.

CoBpeMeHHast cUCTEMa OpraHMYecKoro Mupa. IIpuHIUNOBI KIacCU(UKAIUN
opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE I'PYIIIIBI OPraHU3MOB.

Jemoncrpannu

Iloprpernl: ®@. Pemm, JI. Crnamurannanm, JI. ITactep, M. M. Meunukos, A. H.
OmnapuH, JIx. XomnaenH, I. Ménnep, C. Muuinep,
I'. Opu.

Tabnuupl  u cxembl:  «Cxema omnbita  ®. Pemmy», «Cxema  ombiTa
JI. ITacTepa 1o M3YYESHUIO caM03apoKIAcHHMS sKH3HNY, «Cxema onblta C. Mujiepa,
I'. IOpny, «DTanbsl HEOPraHMYECKOH DBOTIOLMNY, «] €0XpOHOJIOTHYECKas! KA,
«HavanpHble 3Talbl OPraHUMYeCKO dBOMIOLUNY, «CxemMa 00pa3oBaHMs DYKAPHOT
nyTéM cuMmOmoreHesay», «CucreMa JKHBOHW Ipuponbl», «CTpoeHHe BHpycay,
«ApoMopdho3el _pacTeHuiy, «PUHHMOMUTED, «OIHOKIECTOYHBIE BOIOPOCIIHY,
«MHOroKJIeTOUYHbIe Bogopocany, «Mxmy, «llamopotHukmny, «l oJloceMEeHHEBIC
pacTteHus», «Opranbl IBETKOBBIX pacTeHUM», «CxemMa pa3-BUTHUS >KHUBOTHOI'O
Mupay, «ApoMopdo3bl KHUBOTHBEIXY, «IIpocreiimmey, «KHIEYHONOIOCTHERIEY,
«Ilnockue YEPBUY, «YIeHUCTOHOTHEY, «PBIOBIY, «3eMHOBOHBIEY,
«IIpecMmbikaronecsy, «lIItunely, «Miekonuraromuey, «Pa3Butue KU3HU
B apXeMcKoM apey», «Pa3BuTHE )XKHU3HU B IPOTEPO30MCKOM spey», «Pa3BuTHE KU3HU
B ITAJICO30MCKOM 3pey, «Pa3BUTHE KU3HM B ME3030MCKOM dpe», «Pa3BUTHE KU3HU
B KallHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHHYECKOTO MUPAY.

O6opynoBanue: repOapvi  pacTEHUH pPa3IMYHBLIX  OTICIOB; KOJJICKIIUH
HACEKOMBIX ; BJIaKHBIC ITPENapaThl JKHBOTHBIX ; PAKOBHHBI MOJIJIFOCKOB;, KOJJICKIIUN
HUIJIOKOJKUX, CKEJIETHl I103BOHOYHLIX JKHMBOTHBIX; Yydella NOTHIL U 3BEpEN;
KOJJIECKIIMUA OKaMEHEJIOCTEH, ITOJE3HBIX MCKONAEMBIX; MYJLSDKH OpraHMYecKHX
OCTaTKOB OPraHM3MOB.

JlabopaTopHele M NpaKTHYeCKHe PAOOTLI
1. BupryvanrHassnabopaTtopHasapabora «MoaerupoBaHUE OMBITOB
Munnepa—FHpH 110 H3YUSHHIO a0MOINeHHOTO CUHTE3a OPraHUYECKUX COSAUHEHUN B

IIEPBUYHOM aTMOCd)CDC».

2. JlabopaTtTopHasgs paborTa «M3yyenne M ONMCAHUE HCKOMAEMBIX
OCTATKOB JAPEBHUX OPLaHU3MOB).
3. IIpakTuueckas pabora «/3yuyeHrne ocoOOEHHOCTEN CTPOSHUAPACTEHH

[PA3HBIX OTACIOBY.

4. IIpaxkTumueckasa paboTa «/3ydyeHHe OCOOCHHOCTEH CTPOCHUS

IIO3BOHOYHBIX )KMBOTHBIX)».




H[!OHCXOEQ!CHI/IB HEJI0OBEKA — AHTPOIIOTEHES
Pazgensl ¥ 3a4a4M aHTPOHOIOTUK. MeTOabl aHTPOIIOJIOTHH.

CTaHOBJICHHC MPEACTABICHUMN O IMPOUCXOXKICHUN YeI0BEKA. PelIMIuo3Hbie
B033peHH. COBpEeMEHHBIC HAYYHEIC TEOPHH.

CX0JICTBO YeJIOBEKA C JKMBOTHBIMH. CHCTEMaTHUYSCKOE ITOJIOKECHHE YEIOBEKA.
CBueTenbCcTBA  CXOJCTBA  YEJIOBEKA C  KMBOTHBIMHM:  CPaBHUTEJIbHO-
MopdoIorHIecKue, AMOPHUOJIOTHYECKHE, (bU3HOIOT0-OMOXUMHYECKHE,
noseaeHueckre. OTIHUMS Yea0BeKa OT JKMBOTHBIX. [IpAMOX0KICHNE M KOMILJICKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta ¥ BTOPOM CUTHAIILHOM
CHCTEMEL.

JBmwxkymue cuibl ((hakTophl) aHTPOIOreHe3a: OMOJIOTHYSCKHUE, COIMAIBHBIE.
CooTHolIeHHE OMOJOTMYECKUX U COLUMAIBHBIX (hDAKTOPOB B aHTPOIIOIEHESE.

OcCHOBHBIC CTaJIMM _aHTPOIIOreHe3a. PaHHME 4YeIoBEKOOOpa3HbIC 00C€3bIHBI
(IpOKOHCYIIBI) M paHHHUE IOHTHJIBI — OOIIKE NPEAKH YEJOBEKOOOPAa3HBIX 00€3bIH
A _JIIoAcH. ABCTPAJIONUTCKM — JABYHOTHME Npenku mrojei. YelloBex yMelbId
IIEPBBIE M3TrOTOBICHUS OpYIMi Tpyaa. YeaoBek IpsIMOXOASIIMN M IEPBLIA BBIXOJI
aonei 3a mpenenbl Adpuku. UenoBek reiaeab0eprcKuii — OOIIMH MPEIoK
HEaHACPTAILCKOr0 YeJJ0BEeKa M YeJIOBEKa pasyMHoOro. YesoBek HeaHaepTadbCKUN
KaK BUJI JIIOJCH XOJOAHOrOo Kianmara. YelnoBeK pa3syMHBIH COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJOBEK, OCBOECHHE KOHTHHEHTOB 3a mpeaeaaMu  AQpHUKH.
IIaneoreHeTnKa 1 MaJaeOrecHOMMKA.

OBOJIIOIHSA COBPEMEHHOTO YeJIoBeKa. ECTeCTBEHHEI OTOOpP B MONYJISIIUSIX
yenoBeKka. MyTallMOHHBINA mporiecc U noaumopdusM. IlonyisiiuoHHBIE BOJHBEI,
Ipeid reHoB, Murpanud U «d¢G@eKT 0OCHOBATEIA) B NONYIALMUIX COBPEMEHHOIO
JeJIoBEKA.

Yemoseueckue pacekl. Ilomstne o pace. bonblmie packl:  e€BpOICOMIHAS
(eBpasuiickas), aBCTpaJo-HErpouaHas  (PKBaTOpHadbHAas1),  MOHIOJOWMIHAS
(asmaTcko-aMepuKaHckas). BpeMs M myTm paccelieHUs YeIOBEKa IO IUIAHETE.
EnnHcTBO  denoBeueckmX pac. HaydHas  HecOCTOSTEIbHOCTh  pacu3Ma.
[IpucrocoOJIEHHOCTh YeJIOBEKA K Pa3HBIM _YCIOBHAM OKPYXKAIOMICH CpeJbL.
Baugnue reorpaduueckod  cpeabl M apelida  TreHoB  Ha  MOPGhOJIOTHIO
1 (U3UOJOTHIO YEIOBEKA.

MexIuCIUIUIMHAPHEIE METOJIBI B buznyeckoit (6GMOTOrHYECKOI)
AHTPOIIOJIOTUU.  DBOJIONMOHHAS  AHTPOIOJOTHS W MAJICOAaHTPOIIOJIOTHS
YyeJIOBEUECKUX IONYJISAIHMKA. bruoconuansHple MCCIeJOBAHNUS TPUPOILI YEJIOBEKA.
HccnenoBanye KOBOJIONMU OMOJOTHYECKOr0 M COIMAILHOIO B YEJIOBEKE.

EMOHCTpAIINHU

Toptpetwl: Y. Japsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacuMoB.




Tabmuiel ¥ cxeMbl: «MeToJbl aHTPOIOJOruK», «["OJOBHOM MO3I YEI0BEKA,
«YenosekooOpa3Hele 00€3bsIHbDY, «CKeJeT 4YeaoBeKa M CKENET IIMMIIaH3E,
«PynumeHTsl M aTaBU3MEI», «JIBmxKymime CHJIBI AHTPOTIOTEHE3aY,
«DBOJIOIMOHHOE APEBO YEJIOBEKAY», «ABCTPAJONHMTEK», «UeI0oBEK YMEJBINHY,
«YenoBek mpsMoxomsamuiny, «JleHHCOBCKMM deyoBek» «HeanmepTaablbly,
«KpomaHbpoHIBDY, «IIpeaku 4denoBekay, «ITambl SBOJIOLMHU YeJoBeKay, «Pachl
YCIIOBEKAY.

O06opynoBaHue: MYJIKU OKAMEHETOCTEN, MPEAMETOB MATEPHAILHON KYJIbTYPBI
IIPENKOB YeIOBEKA; penpoaykuuu (dororpadmn) KapTUH ¢ MUGOIOTHYECKUMU
1_OUOJEHCKMMH CIO)KETAMH MPOUCXOXKAECHUS 4esloBeKa; (oTorpaduu HaxXxOJIOK
HMCKOIAEMBIX OCTAaTKOB YEJOBEKA; CKEJICT YeIOBEKa; MOJEIb Yepera 4YeIoBeKa
M Uepena MHUMIIaH3€; MOIEIb KMCTH Y€eJIOBEKA M KUCTH IITMMIAH3€; MOAESIN TOpca
IIPEJIKOB YEJIOBEKA.

JlabopaTopHple ¥ MpaKTHYECKNe PAOOThI

1. JJabopaTtopHas paborta «M3yyeHne o0cOOEHHOCTEN CTPOEHHUS CKEJIETA
YEJI0BEKA, CBA3AHHBIX C IMIPSIMOXO0XKICHUEM.

2. Ilpaktmueckas pabora «M3ydeHne S5KOJOTHUECKUX adalTallli
YCIIOBEKAY.

Tema 3. Opranu3Msl U OKpY:KawIIasi cpeaa

Oprasusmsl 1 OKpysKaas cpeaa

DKOJIOTHSl KaK Hayka. 3aJaud U pa3/eibl IKOJIOTHU. MeTobl
9KOJIOTMUECKUX HCCIIE0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE
COBPEMEHHOI0 YEJIOBEKA.

Cpensl oOWTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAS,
[IOYBEHHAs, BHYTPUOPraHU3MEHHas!.

Oxonorndeckue (Qakropel. Kiaccudukamuss 5KOIOTHYECKHUX
¢dakTopoB: albmoTmyeckue, OMOTHMYECKHME U aHTPOIIOTEHHBIE.
JleiicTBHE PKOJIOTMUECKUX (AaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BIIAXKHOCTD.
®doronepuoau3m. [lpucrnocobieHrss OpraHU3MOB K JACHCTBHUIO
abunotnyeckux ¢GpakTopoB. buogornueckue puTMsl.

buotnueckue Qaxropsl. Buasl 6MOTHUECKUX B3aMMOACHCTBHIA:
KOHKYpPEHILIUs, XMIIHUYECTBO, CHMOMO3 U €ero  (opMsl.
[Tapasutu3M,  Koomepamusi,  MYyTYajlH3M, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIU3M, HEUTPAIH3M.
3HaueHue OMOTHYECKMX B3aUMOJEUCTBUN [UIsl CYIIECTBOBAaHUS
OpPraHU3MOB B IIPUPOTHBIX COOOILECTBAX.

IKog0russ — HayKa 0 B3aMMOOTHOINEHUAX
M HAIOPIraHU3MEHHBIX CHCTEM C OKPVIKAKOLIeH cpeaoi

3apoxaeHie 1 pa3surhe dkoiaorud B tpyaax A. 'vmOossnara, K . @. Pyibe,
H. A. CeBepuona, O. I'ekkens, A. Tencnu, B. H. Cykauésa. Pasnensl u 3aga4un
9K0JIOTUH. CBSI3b DKOJIOTUM C IPYTUMHU HAYKaAMHU.

Metoasl skosiornd. IloneBple HaOMIOAEHMS. ODKCIOEPUMEHTHI B DKOJIOTHM:
NPUPOAHLIE U J1abopaTopHble. MoAeIupoBaHUE B DKOJOTHMU. MOHHUTOPUHT
OKPYJKAIOWIEH Ccpeibl: JIOKAIbHBIN, PETHOHAIBHEIN 1 II100aIbLHBIN.

3HAYeHWE  DKOJOTHYSCKHMX  3HAHMH  JUIA  YeJOBEKAa.  JKOJOTHMYECKOE
MHPOBO33pEHHE KAaK OCHOBA CBI3EH YejaoBeUecTBa ¢ IIpHpoaoi. PopMUpOBaHHE
DKOJIOTHYECKON KYIBTYPHI M DKOIOTHYECKON TPaMOTHOCTH HAaCEICHHSI.

Jemoncrpannu

Iloprpetel: A. I'yvmbonpar, K. ®@. Pympe, H. A. Cesepios,
A. Tencmm, B. H. Cykaués.

Tabauisl ¥ cxeMbl: «Pa3Iellbl SKOJIOTHHY, «MeToJIbI SKoIoTuny, «Cxema
MOHHTOPHHTA OKPYKAIOIIEH Cpeanly.

JlaGopaTopHble M NPAKTHYECKNE PAGOTEI
JJabopaTopHas paboTa «M3yueHrue METOIOB DKOJIOTHUYECKHX
HCCIICTOBAHUI Y.

OpPraHu3MoB

9. I'eKKenb,




OKOJIOTUYECKUE  XapaKTEpUCTHKU mnonyasiuud. (OCHOBHBIE
[OKa3aTesy MOMYJISLUN: YUCICHHOCTb, INIOTHOCTb, POXKIAEMOCTb,

CMEpPTHOCTb, NPUPOCT, MuUrpauus. JIuHamMHKa YHCIECHHOCTH
MONYJISIAK U €€ PETYIISITHUA.
JdemoncTpanum:

Hopmpemuwr: A. T'ymbonsar, K. @. Pynse, D. I'ekkensb.

Tabruywr u cxemoi: xapta «lIpupoansie 30ub1 3eMuny», «Cpeabl
oOutaHusi opranusmony», «®Dotonepuoauzmy», «llomynauuny,
«3aKOHOMEPHOCTH pPOCTa YUCIEHHOCTH MOMYJISIIIMA UH(Y30pUu-
Tydenbkny, «[luiesbie nenmy.

JlabopaTopHble n npakTHYecKHe padoThI:

Jlabopamopnas ~ paboma  Ne 3.  «Mopdoiorndeckue
0COOCHHOCTH PACTEHHM U3 PAa3HBIX MECT OOUTAHUS.

Jlabopamopnas paboma Ne 4. «BiusHue cBETa HA POCT H
pa3BUTHE YEPEHKOB KOJIEYCay.

Ilpakmuueckas paboma Ne 2. «I1oacu€T MIOTHOCTH MOMYJISAIIUN
Pa3HbIX BUJOB PACTCHUID».

Opranu3mpl ¥ cpe/ia O0UTAHUS
Dkojiornueckue (paxkTopsl U 3aKOHOMEpHOoCcTH ux aeiicteus. Kinaccudukamms

DKOJIOTMYECKUX (PAaKTOpPOB: a0HMOTHYECKHE, OHMOTHYECKHE, aHTPOIIOrCHHLIE.
OO01Ire 3aKOHOMEPHOCTH  JICHMCTBMS  dKosiorudeckux  (dakropon. [IpaBuio
munnmyMma (K. Inperdrens, Q. JIn6ux). TonepaHTHOCTh. DBpUOHOHTHBIE
M CTEHOOMOHTHEIE OPraHU3MBL.

Aounornueckue ¢hakTopbl. CBET KaK 9KOJOrHYecKuii hakTop. JelcTBHE pa3sHBIX
YYaCTKOB COJIHEYHOT'O CIEKTPa Ha OPraHu3Mbl. DKOJIOTMUECKUE IPYIIILI PACTCHUN
M SKHBOTHBIX 110 OTHONICHUIO K cBeTy. CHTrHaNIbHAS pOJIb cBeTa. POTONEPHUOIU3M.

TeMmneparypa Kak dKodorndeckuii paxrop. JlelicTBHE TEMIIEPATYPHI Ha
opraiusMal. I1oHKMIOTEPMHBIE 1 TOMOHOTEPMHBIE OPraHU3MBbL. DBPUTEPMHEIE
M CTCHOTEPMHBIE OPTaHU3MEL.

BraxknocTh  Kak _ 3Kojormueckui  dakrtop. IlpucrnocoOieHus  pacTeHHM
K IIOJIepKaHUI0 BoaHOro Oananca. Kiaccudukaiusg pacTEHHMi IO OTHOIICHHIO
K Boje. IIpucnoco0iieHust JKUBOTHBIX K MU3MEHEHUIO BOJIHOTO PEKHUMA.

Cpenpl  00MTaHHS OpPraHUM3MOB: BOJHAs, Ha3eMHO-BO3AVIIHAsS, ITOYBEHHAs,
rIyOMHHAS  IOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. DPU3HMKO-XMMHUUYECKHUE
OCOOEHHOCTH _ cpell  00MTaHHsA opranu3moB. IIpucrnoco0aeHus OpraHu3MOB
K JKM3HH B Pa3HbIX Cpeax.

buonornyeckne putMbl.  BHemHWe W BHyTpeHHHE pHTMBL.  CyToYHBIE
W TOAUYHLIE pUTMBIL. IIpUCIIOCO0IEHHOCTL OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIOBHUM JKH3HH.

JKusuennsie dhopMbl opranu3MoB. [lonstre o xusnennou gopme. JKusHeHunie
(OpMBI pacTEHHI: AEPEBbS, KYCTAPHUKH, KYCTAPHMYKHA, MHOTOJIETHHE TPAaBBI,
onHosieTHUE TpaBbl. JKuzHnennole hOpPMbI JKUBOTHBIX: THAPOOUOHTEL, T€OOUOHTEL,
a3po0OroHTEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

Bbruornueckue dakropsl. Buasl OMOTHYECKUX B3aMMOJAECHCTBUN: KOHKYDPEHIIHSL,
XUIIHUYECTBO, CUMOMO03 M _ero ¢dopMbl. IlapasuTusM, Koomepauus, MyTYaIu3M,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3aMMOJEHCTBUA _ (Tomumueckue, (opuueckue, (dhadbpuyeckue). 3HaUYEHHE
OMOTHYECKUX B3aMMOJEHCTBUI JUIS CVYIIECTBOBAHHUS OPraHU3MOB B CpEIE
oburanus. I[IpHHINI KOHKYPEHTHOTO HCKIFOYEHHS.

Jemoncrpannn

Tabmumel ¥ cXeMBI:  «DKoJIOrnueckue (pakTopely, «CBETOBOM CIEKTPY,
«IKOIOTHYECKHE TPYIIIEI JKHBOTHBIX 110 OTHOIIICHUIO K CBETY», «T€IIOKpOBHEIE
JKMBOTHBIEY, «XOJIOJHOKPOBHLIE KHBOTHBIEY, «PHU3HMONOTHUYECKHE aJalTalin
JKMBOTHBIX», «Cpenpl 00MTaHHS OpraHM3MOBY», «bHOIOrM4yeckue pPUTMELY,
«XKusnennnle  dopMmbl  pacrenuity, <« Kuznennole  (OpPMBI  KHUBOTHBIXY,




«KocucTEMa ITUPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMAa XBOMHOI0 jiecay, «llenu
NUTaHUY, «XHIMHUYeCTBOY, «llapasutusmy, «KoHkypeHIUsS», «CUMOHO03»,
«KomMmMencammzmy.

O6opynoBanue:  repOapuy  pacTEHUM M KMBOTHBIX, IMPHCIIOCOOJEHHBIX
K BJIUSHHMIO Pa3JIMYHBIX DKOJOTMYECKHMX (DaKTOpPOB; repOdapuu CBETOJIOOUBHIX,
TEHETIOOMBLIX UM TEHEBBIHOCIMBBIX PACTEHUM; CBETOJIOOMBEIC, TEHEIIOOUBLIE
M TCHEBBIHOCIWBHIC KOMHATHBIC PpAcCTeHHs; TepOapuul ¥ KOJUICKIINH
TEMI0IIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOHYMBEIX PACTEHHM; Yydena HTHUII
U _3BEpeil; repOapuu pacTEHUM, OTHOCSIIUMXCSA K THrpoduTaMm, Kcepoduram,
Me30(QUTaM; KOMHATHEIE PpACTEHMsS JNAaHHBIX TIPYIN; KOJJIECKIHMHM JKHMBOTHBIX,
OOHMTAIIIMX B Pa3sHBIX cpejax; repOapuy U KOJICKIIMU PACTEHUH M JKMBOTHBIX,
001aJa0IMX YEPTAMHU MPHUCIOCOOJIEHHOCTH K CE-30HHBIM H3MEHEHUSIM YCIOBHI
JKM3HU; TepOapuy U KOJUICKIIMKA PACTEHUH U YKUBOTHBIX Pa3JIMYHBIX YKU3HEHHBIX
(opM; KOMIEKIMM IKMBOTHBIX, VYACTBYIOIIMX B PAa3JMYHBEIX OHOTHYECKHX
B3aUMOJCHCTBUSIX.

JlaGopaTopHple M NpaKTHIECKHE PAGOTEI

1. JJabopaTtopHasa paboTa «BblaBIcHHE NPUCIOCOOIEHUN OPraHU3MOB
K BIMSHMIO CBETAY.

2. JJabopaTtopHasa paboTa «BblABICHHE NPUCIOCOOIEHUN OpraHUu3MOB
K BIMSHHMIO TEMIIEPATYPhD».

3. JlaGopaTtopHas paboTa «AHaATOMHYECKHE OCOOEHHOCTH PacTeHUH
M3 Pa3HBIX MECT OOUTAHMSIY.
KOJIOrNs BU/IOB Y NONVISINIMI

DKOJIOTMYECKHE XapaKTEPUCTUKHU monyisiun. [lonyadmus kak OMoJioruyeckas
cucrema. Pollb HEOJTHOPOJHOCTH CpeJibl, PU3HYECKUX 0apbepOB M OCOOCHHOCTEH
O0HOJIOrMY BHJIOB B (DOPMUPOBAHMHU MPOCTPAHCTBEHHONW CTPYKTYPHI HMOMYJISIIHIA.
OCHOBHBIC TIOKA3aTeNIM _MONYJISIMU: YHUCICHHOCTh, IUIOTHOCTh, BO3pPACTHAS
M_T0JIOBAsl CTPYKTYpa, POKIAEMOCTh, IPHUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTpaIHS.

DKoJoruueckas CTPyKTypa monyiasiud. OleHKa YHCIEHHOCTH ITOIYIISIIHAMN.
JlnHaMuKa MONYJISIMK M e€ perynsius. buoTuueckuil MOTEHIMAN MOMY/ISIHH.
MoaenupoBaHue  IUHAMHKM _ monyiasuud.  KpuBble  pocTa  YHCIAECHHOCTH
nonynsiunu. KpuBble BbDKMBaHMS. Peryisnus YMCICHHOCTH MOMYJISLMKA: POJb
(aKTOPOB, 3aBUCIIIMX M HE 3a-BHCAIIMX OT IJIOTHOCTH. DKOJOTMYECKHE
crpareruu BUAOB (r- u K-cTparerun).

Ilonarue o0 HSKOJOrMYECKON HuIe Buaa. MecrooOuTanue. MHoromepHas
Mozdenb 3kojorndeckord Huin Jx. M. XatumHcoHa. Pa3zMephl 3KOJOTHMYECKON
aum. [ToTeHnmansHast ¥ peaJn30BaHHasT HAIIN.




Bun kak cucreMma momyisanuii. Apeanbl BUIOB. BUIbI U MX JKHU3HEHHBIE
CTpaTEeruy. JKOJOTrNUYECKIE SKBUBAJICHTHI.

3aKOHOMEPHOCTH ITOBEJIEHNS 1 MUI'PALIMI >KUBOTHBIX. BHOJIOrMuecKkre MHBa3uu
YYKEPOJHBIX BHJIOB.

ﬂ EMOHCTpANNU

Toptpet: /Lx. M. XaTYnHCOH.

Tabmuiel ¥ cXeMBL:  «DKOJOTMYECKHE  XAPAKTEPUCTUKHA  IOMYIISIIIHNY,
«IIpocTpancTBeHHass  CTPYKTypa  monyisiuuuy, «Bo3pacTtHble  mUpaMujbl
monyisiuny,  «CKOpPOCTh  3aceleHUs]  IOBEPXHOCTH 3eMIIM  Pa3JIUYHBIMU

opragmMaMmny, «Mojaenb 3konorndeckor Humu Jik. M. XaTunHcoHay.
O6opynoBanue: repdapuy pacTCHUN; KOJJICKIIMH JKUBOTHEIX.
JlabopaTopHpie ¥ NPAKTHYECKNE PAOOTHI

JJabopaTopHas pabora «lIpucnocobnaeHus ceMsIH pacTEHUI

K PacCeJICHUIOY.

Tema 4. CooburecTBa M DKOJOTHYECKHUE CHCTEMBI

Coo01recTBa M YKOJOTHYECKHE CUCTEMbI

Coo0miecTBo OpraHu3mMoB — OHOIIEHO3. CTPYKTYpBI OHOIIEHO3a:
BUJIOBas, TPOCTPAHCTBEHHAs, Tpoduueckas (muiiesas). Bumsl-
noMuHaHTEL. CBs13M B OUOLIEHO3E.

Okonoruyeckue cuctembl  (9kocuctemsl). Ilonste 06
sKocucTeMe M OuoreoneHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTBI
HKOCUCTEMBI: IPOYLIEHTHI, KOHCYMEHTHI, pelylieHThl. KpyroBopot
BEIIECTB W TOTOK OJHEPrUM B JKocucTeMe. Tpoduueckue
(nmumieBble) YpPOBHU HKocucTeMbl. IluimieBble menu U ceTu.
OCHOBHBIE TIOKA3aTEeIM JKOCHUCTEMBI: OHWoMacca, MPOIYKIIHSL.
DKoJIOTHYeCKHe ~ THpPaMMJbL:  NPOAYKLHMHM,  YHUCJIEHHOCTH,
6uromaccel. CBOHCTBA IKOCUCTEM: YCTOWYUBOCTD, CAMOPETYJISIHS,
passurue. Cykueccus.

[IpupoaHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKocucTeMa
XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO JIECa.

AHTpOHOFeHHI)Ie OKOCHCTEMBI. AFpO3KOCI/ICTeMBI.
VYp6oskocucremsl. bruonornueckoe M X03IHCTBEHHOE 3HAUYEHUE
arpodKOCHUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak (akTop YCTOMYMBOCTH 3SKOCHCTEM.
CoxpaneHne OMOIOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o 6uocdepe. ['panunpl, cocraB u
cTpykTypa 6mocdepsl. )KuBoe BemecTBo u €ro (pyHKIHH.

IKO0JIOrusl CO00IIECTB. JKOJOTrHYECKHE CHCTEMBI
Coo0mrecTBa  OpraHu3MOB.  bBHOILIEHO3 M €ro  CTPYKTYpa.

OopraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbitas cucreMa (A. JIk. Tencan). PyHKIHOHAILHBIE
OJOKM OpPraHM3MOB B DJKOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTBI, PEAYIIEHTEIL
Tpodnyeckne ypoBHH. Tpodwuyeckne Henud M ceTH. AOHoTHYECKHE OJIOKH
skocucTeM. IToYBEI M MBI B 9KOocHucTeMaX. KpyroBopoT BEIIECTB M IOTOK SHEPTHH
B DKOCHCTEME.

OcHOBHBIE ITOKA3aTEIN DKOCHUCTEMBI. bruoMacca ¥ mpoayKIusa. DKOIOTHYECKUE
MUPaMHIBI YKCET, OMOMACCEHI M DHEPTHH.

JHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPaykmyayuu.
HanpapiienHble 3aKOHOMEPHBLIE CMEHBI  COOOIIECTB — CYKIecCHU. llepBHYHBIE
1 BTOPUYHBIE CYKIIECCHUH " UX TIPUYHHBI.
AHTpomnoreHuple  BO3JEHCTBHA Ha cykueccuu. KinMmakcHoe cOOOIIECTBO.
buopaznoobpazue M MOJHOTA KPYroOBOPOTa BENIECTB — OCHOBA YCTOMYHMBOCTH
COOOIIECTB.

[IpupoaHble 3KOCUCTEMEL. JKOCUCEMbL 038D U peK. IKocucmembvl _Mopell
U OKearnos. IKocucmemvl myHOp, 1ecos8, cmenell, nyCc-mbitb.

AHTpOIIOreHHbIE SKOCUCTEMBL. ATpO3KOCcHCcTEMA. ATpolieH03. Pa3nnunsa Mexay
AHTPOIOT'€HHBIMHU U IPUPOIAHLIMUA DKOCHCTEMAMHU.

VYpboskocucteMbl. OCHOBHBIE KOMOOHEHTHI YpOosKocucTeM. I 'opoackad diaopa
u dayHa. CunanTponusanus TOPOJACKOM (dhayHbl. brnonornueckoe
M XO3MCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

CBsA3HM  MEXIY




Ocobennoctu  Omochepsl Kak  MIOOATBHOM  SKOCHUCTEMBI.
Jlunamuueckoe paBHOBeCHE U 0OpaTHasi CBsi3b B 6uocgepe.

KpyroBopotsl BeuiecTB 1 OMOre0XUMHUYECKUE LIUKIIbI DJIIEMEHTOB
(yrnepona, azora). 3oHanbHOCTH OMochepbl. OCHOBHBIE OHOMBI
CyLIH.

YenoseuecTBo B Onochepe 3emiid. AHTPOTIOTEHHbIE H3MEHEHHS
B Onocepe. ['odanbHBIC YIKOIOTHUECKUE TTPOOIIEMBI.

CocymiecTBoBaHMe MpUpOAbl U udenoBeuecTBa. CoxpaHeHue
Oropa3zHO0Opa3msl KaKk OCHOBA yCTOMYMBOCTH Ouocdeprbl. OcHOBa
palOHAJIBLHOTO YIPABIEHUS NPUPOIHBIMH pECYypcaMH U HUX
UCI0JIb30BaHue. JlocTukeHus: OMOIOTHH U OXPaHa IPUPOJIBIL.

JdemoncTpanum:

Topmpemur: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuyvr u cxemor: «l[lumesble nenu», «bHOIEHO3: cOCTaB U
cTpykTypa», «lIpuponneie coobmectBa», «llenu nuranusy,
«Oxonoruyeckass nupamunay, «buochepa u  demoBeky,
«DKOCUCTEMA IUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOIHOTO
neca», «buomneHo3 Bomoémay, «ArporeHo3y, «lIpumepHbie
AQHTPOIIOICHHBIE BO3ACUCTBUSA Ha HpUpOAy», «Baxuenmme
MCTOYHUKHU 3arpsi3HEHHS BO3/yXa U TPYHTOBBIX Boma», «[louBa —
BaXKHEiIas cocraisiomas ouocdepor», «DakTopsl Aerpajanuu
nouB», «llapHukoBeiit 3pdexT», «DakTopbl PaAHOAKTUBHOTO
3arpsi3HeHust Ouocdeprl», «OO6mast cTpykrypa Ouocheps»,
«Pacnpoctpanenue xku3HHM B Ouocdepe», «O30HOBBIH 3KpaH
ounocdepnr», «Kpyroopot yriepona B 6uochepe», «kKpyrosopor
a30Ta B IPUPOLIEN.

Obopyoosanue: MoeIb-alIUIMKALUs « TUMMYHBIE OUOLIEHO3BIY;
repbapuii «PacTuTenbHble COO0IIECTBaY; KOJIEKINN «bro1ieHo3»,
«Bpenurenn BaXKHEWILIUX CEIbCKOXO3SHUCTBEHHBIX KYIBTYP»;
repbapuy M KOJUIEKIIMH PAaCTEHUH U )KMBOTHBIX, IPUHAIIEKALIHE
K pa3HbIM 3KOJIOIMYECKUM IpyIIaM oJHOro Buja, KpacHas kaura
P®, u3oOpakeHus: oXpaHsIeMbIX BUJIOB PACTEHUH U )KMBOTHBIX.

3aKOHOMEPHOCTH (OPMHUPOBAHNS OCHOBHBIX _ B3aMMOIEHCTBHUHA OpPraHU3MOB
B dKocHucTeMax. Poib kackaono2o aghghexma u 6u006--30upuxamopos (Kio4esoix
61008) 8 pyHKyuonuposanuu dxkocucmem. IlepeHOC SHEPIrUU M BEIIECTB MEKIY
CMEKHBIMH DKOCHCTEMAMH. Y CTOMYHMBOCTH OPraHU3MOB, ITONYIISIIIUNA U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOIEHHBIX BO3JIEHCTBHUHA.

Mexanuzmol 8030eticmaus 3a2pA3HEHUN  PA3HbIX Munos Ha
CYOOp2aHU3MEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCTNIEMHOM YDOBHSX,
OCHOBbI 9KOJI02UHECKO20 HOPMUPOBAHUSL

AHMPONo2eno20 _so30elicmeus. MeTom0JIorusl MOHUTOPHUHIA €CTCCTBCHHBIX U
AHTPONOT'€HHBIX YKOCHUCTEM.

JemMoHcTpaINy

Iloptpet: A. JIxx. Tencnu.

Tabmuipl ¥ CXEMBL: «CtpykTypa  OHOLIEHO3a», «Qxocucrema
HIMPOKOIMCTBEHHOTO Jecay, « DKOCHCTEMAa XBOMHOIO jiecay, «PyHKIIMOHAILHBIE
IPYIIIbLl  OPraHM3MOB B dKOCHUCTEME», «KpyroBOpoT BEIIECTB B DKOCHCTEMEY,
«llenu nuTanug (macTOUIIHAS, IETPUTHAS )Y, « DKOJOTHYECKas] MUPAMUIA YHUCEID,
«DKOJOrHYecKast NUpaMuaa 0MoMacchDy, « DKOJOrMYECKas NUPaMHUIa SHEPTHUMY,
«O0paszoBanue 00a0Tay, «IlepBuyHas cyKLeccusy, «BoccTaHOBIEHUE Jeca HOCIE
mokapay, « JKOCHCTEMa 03epay, «ArporeHo3», «KpyroBopoT BEIIECTB M IIOTOK
SHEPIMH B arpouenosey, «[IpuMepsl ypO0-3KOCUCTEMY.

O06opynoBanue: repOapui PacTEHUI; KOJUIEKIIMM HACEKOMBIX: Yy4yelia IITHIL
1 _3Bepei; repOapuy KYJIbTYPHBIX M JIMKOPACTYIIMX PACTCHHUH; aKBAPUYM KaK
MOJIENIb DKOCHCTEMEI.

JlabopaTopHble M NPAKTHYECKNE PAOOTEI

1l IIpakTuueckas pabora «M3ydueHre U onucaHue YpOOIKOCUCTEMEDY.

2. JJabopaTtopHasg paborTa «M3yuenne  pasHoOOpasusi  MEJKHX
ITOYBEHHBIX YICHUCTOHOTMX B PA3HBIX YKOCHUCTEMAX).

3. DKcKkypcus «IKCKypcHs B THMIHYHBIA OuoreorneHo3 (B myOpasy,
OCpe3HSIK, EIbHMK, HAa CYXOJIOIbHBIN UM HOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

4, DOxckypcusa «IDKCKYpCHA B arpodKocUcTeMyY (Ha IT0J€ WM B TCIUNIMYHOE

XO3IUCTBO ).
Bbuocdepa — rio0ajbpLHas JKOCHCTEMA
Bbruocdhepa — obOmerutanerapHasg 000j04ka 3eMiIM, IJI€ CYIIECTBYET WIIH

CYIIIECTBOBAJIA )KU3HE. Pa3BUTHE IpeacTaBIcHMI 0 Onocdepe B Tpyaax . 3rocca.
Yuenne B. M. BepHaackoro o 6mo-cepe. O0macTu Ouocdepbl M €€ cocTas.
JKuBoe BenectBo 6nocheps! U ero HYHKIIHH.

3akoHOMEPHOCTH cyIiecTBOBaHUs onocdepnl. OcobeHHocTr 0nochepnl Kak
106anpHON SKOCHCTeMBI. JInHaMudeckoe paBHoBecHe B Ouocdepe. KpyroBopoTsl




BEIIECTB M OMOTr€OXMMHUUYECKHE IIUKIEI (YIIEepoaa, a30Ta). PUTMHUYHOCTS SIBIEHUI
B Omocdepe.

3onanpHOCTE OMochepsl. [lonstue o Onome. OcHOBHBIE OMOMBI CYIIN: TYHAPA,
XBOMHEIC JIeca, CMEIIaHHbIE M IIMHPOKOJIMCTBEHHBLIC JIeca, CTCIIH, CaBaHHBI,
MYCTBIHH, TPOIIMYECKHUE JI€Ca, BEICOKOropbsi. KInMar, pacTUTENbLHBINA U JKUBOTHBIN
MHP OMOMOB CVIIIH.

Crpykrypa M OYHKIHSA KUBBIX CHCTEM, OIIEHKA HMX PECYPCHOrO IOTEHIIHAIA
1 OMoc(hepHBIX (QYHKIMIA.

leMoncTpanuu

Iloprpetnr: B. Y. Bepaaackuii, 3. 310cc.

Tabmuuel u cxembl: «l'eocepsl 3emutny, «KpyroBopor a3ora B IPUPOAEY,
«KpyroBopor yriepoja B npupoae», «KpyroBopoT KHCIOpoJa B IPUPOJIEY,
«Kpyrosopor Boabl B mpupoaey», «OcHoBHBIE OMOMBI CyImy, «KnnMarnueckue
nosica 3emumy, «TyHapay, «Tairay, «CMmenmangHeii gecy, «IIIHpoKoINCTBEHHBIN
snecy, «Crenby, «CaBanHay, «IlycTeiHay, « TpOIHMYECKHUII JIECH.

O06opyaoBaHue: repOdapuy PacTEHNM pa3sHBIX OMOMOB; KOJUIEKIIUN YKHBOTHBIX.
YenoBeK ¥ OKPYKAIOMIAS cpeia

OKOJIOrHYECKHE KPU3KCHI U MX MPUYHHBL. Bo3aelcTBHE YyemoBeka Ha Onochepy.
3arpsA3HeHue BO3AYIIHON cpeabl. OxXpaHa Bo3ayxa. 3arpsa3HCHUE BOJHOM CPEbL.
OxpaHa BOAHBIX pecypcoB. Paspymenue moussl. OXpaHa ITOYBESHHBIX PECYPCOB.
HM3MeHnenne KimmMara.

AHTpONIOreHHOE BO3JICHCTBHE HA PACTHTEIBHBIM M KMBOTHBIA MHp. OxpaHa
PACTUTEIBLHOr0 M KMBOTHOrO MHpa. OCHOBHBIE NMPUHIMILI OXPaHbl MPUPOILL.
Kpacuele kaurn. Ocobo oxpangeMble npupognble teppuropun (OOIIT).
Borannueckue caabl M 300-JIOTHYECKHUE MMAPKH.

OCHOBHBIE NPUHINNLI YCTOHYMBOIO Pa3BHTHS UYEIOBEYSCTBA W IPHUPOILIL.
PanumonansHoe MIPUPOAOTIOIH30BAHHE 1 COXpaHEHHE OMOJIOrMYECKOTO
pasHooOpasusg 3emau. OOmMe 3aKOHOMEPHOCTH II00ATIBHBIX YKOIOTHYECKUX
Kpu3ucoB. OcCOOCHHOCTH COBPEMEHHOI0 KPU3KMCA B €TI0 BEPOSTHBIC OCICICTBHUS.

Pa3BuTHE METOA0B MOHHUTOPHUHTA PA3BUTHS OITACHBIX TEXHOISHHBIX IIPOIISCCOB.
Cucmemnpwie Uccned08anusl nepexooda K pecypco-cbepezaiouiel
U KOHKYPEHMOCNOCOOHOU  3Hepeemuxe. buo-noruueckoe pazHooOpasue
H_Omopecypchl. Hayuonanvrvle UHGOPMAYUOHHbIE CUCEMbl, 00eCneqyusaoujue
docmyn K ungopmayuu no cocmosHuo omoeabHulx 6udoe u dxocucmem. OcHoswl
oKopeaburumayuy _dKocucmem _u_cnocobos 6opvbvl ¢ OUONOEPENCOCHUIMU.
Pexoucmpyxuyus Mopckux u Ha3emHvix 3KOCUCHEM.

JdemMoncTpanuu




TaOauibl ¥ cXeMbl: «3arpsa3HeHue atMocdephl», «3arpasHeHne THAPoCcheEpPhIy,
«3arps3HeHde  mouBbl», «llapHUKOBEIA  dddexT», «Oco00 oXpaHseMble
PHUPOJHBIE TEPPUTOPHUMNY, «MOAEIN YIPaBIIEMOT0 MAPAY.

Oo6opynoBanue: (hororpa@uu oxpaHIeMbIX PACTEHUM M KMBOTHBEIX KpacHol
KHuru PO, KpacHoi KHUTH peruoHa.

*TemaTH4ecKoe MUIAHUPOBAHUE YUEOHOT0 MpeAMeTa
«Bbuosorns» 10 kiaacc

Ba3oBbiii ypoBenb (1 yac) | Yrayouaennsblii ypoBenb (1+24aca)

Kon-Bo Kon-Bo
4acoB 4acoB
3u4 Tema 1-2. Buosorus kak Hayka. ’/KuBble cucTeMbl 94

lu buonorus kak Hayka 1y

Dynoamenmanvhovle,  NPUKIAOHbIE U NOUCKOsble  HayuHule | 14
Uccae008anusl 8 OUOA02ULL.

HDOd)@CCMM, ces3annble ¢ buonoauen. 3nauenue ouonocuus | 14
I’ZDaKmMI{QCKOZZ OesmebHOCHU Yen06eKa. MeduuuHe, CEJIbCKOM
XOS’}ZZZCWZGQ, npombslutieHHocmu, oxparne npupodbl.

I Mertoabl NO3HAHUS KUBOU IPUPOJIBI I

Memoowvl MoaekyaspHoU U OUOIO2UUECKOU HAYKU. lu

llonamue o  3asucumou U He3a8UCUMOU __ nepemennou. | 14
IInanuposanue sxcnepumenma. Ilocmanoexka u npogepka cunomes.
Hynesas ecunomesa. Ilouamue 6vl00pku u eé 00CmO8EPHOCHIb.
Pazobpoc 6 6uonoeuueckux Odamnvix. Oyenka 0ocmosepHocmu
NONYYeHHbIX pe3ynvmamos. lIpuuunsl uckasdceHus pe3yibmamos
axcnepumenma. [lonamue cmamucmuyeckoeo mecma.

lu JKuBble cUCTEMBI U UX OpPraHU3aLUsA lua




Ceoticmea _dcusblx _cucmem. eOUHCmeo XUMUYECKO20 coCcmasd, 14
OuUCKkpemHocmo U UeIOCMHOCb, CNOJAHCHOCD
U Ynopsi004eHHOCHIb CMpPYKMYypbl, OMKPbIMOCMY,
camoopeanuzayus,  CamMo8OCHPOU38e0eHUe,  Paz0padCuMOCHib,
UBMEHYUBOCb, POCH U PA3BUMUE.
Hayku, uszyuarowue odicusvle cucmemvl _HA pasublx yposHsax | 14
opearHu3ayuu.
84 Tema 3. XuMu4ecKHid COCTaB U CTPOEHHE KJIETKH 24y
lu XUMHUYECKUI COCTaB KJIETKH. Boia 1 MUHEpAJIbHBIE COTU 1u
Munepanvhbie seujecmea Kiemku, Ux OUOI02U4eCKasi pob. 1g
Ponv kamuonos u anuonos 6 kiemxe. 14
lu benku. CoctaB u ctpoeHue 6€IKOB lu
Knaccugurayus 6eaxos. Ilpuonui. 14
Jlabopamopnas paboma_« OQbrapyoicernue 6enKos ¢ ROMOUbIO 1u
KQYeCmeeHHbIX PeaKyuily.
lu DepMeHThl — OMOJIOTHUYECKUE KaTaIU3aTOPhI lu
benku-akTuBaTopbl U OEIKU-UHTUOUTOPBL. . I
3aBHUCHMOCTH CKOPOCTH (PEpPMEHTATUBHBIX pEaKIUi OT Pa3IMYHBIX | 14
¢dakTopoB
1g VYraesonasl. JInmmael 1g
Obwuit _naan___cmpoenus  u usuko-xumuyeckue _ceoucmea | 14
V271€60008
Buonocuueckue  @ynxkyuu  aunudos. Obwue  ceoticmea | 14
buonoeuveckux  memoOpaH — meKy4ecmo, CNnocoOHOCMbK
CAMO3AMBIKAHUIO, NOJIYNPOHUUACMOCHIb.
I Hyxnennosslie kucnotsl. AT® I
Hpyrue nykneosuarpudocharer (HTP). CexBenupoBanue | lu
JHK.MeTtoabl reHOMUKH, TPAHCKPUITOMUKH, IPOTEOMHUKH.
Jlabopamopnas paboma «Hccnedosanue Hykneunosvlx xuciom, | 14
BbLOCICHHBIX U3 KIEMOK PA3IUYHBIX OPSAHUSMOBY.
I Hcropus u Mmetoas! n3ydeHus kietku. Kiierounas reopust I




Ucmopusi omxpoimus_kiemku. Pabomwr P. I'yvka, A. Jlesenzyka.
Knemounas meopus (T. Hleann, M. Llnetioen, P. Bupxos).
Memoodvl MONEKYAAPHOU U KNEMOYHOU OUOIO2UL. MUKPOCKONUSL,
xpomamozpaus, daekmpogopes,  Memood _MeyeHblX _amomos,
oupgepenyuanrvnoe  yenmpu@yeuposanue,  KyibmueUpoBaHuUe
Knemok. Uzyuenue puxkcuposannvlx kiemokx. NeKmporHHas
mukpockonus.  Kongoxanvnas — muxpockonus.  Bumanvhoe
(npudicusrennoe) usyyeHue Kiemox.

JR

[pakmuueckaa paboma  «H3zyuenue memooos KIemoOYHOU
ouonozuu (xpomamozpadus, snekmpodopes, oupdepenyuanrvroe
yenmpuchyzuposarue, I1LIP)y.

lu

1g

KneTka kak nenoctHad )KuBas CUCTEMA

Knemounas cmenxa 6baxmeputi u apxeu. Ocobennocmu cmpoeHusl

eemepompodmozi u aemompodmozi npoxKapuomu4ecKkux Knemok.

Mecmo u ponv npoxapuom 6 6u014€H03ClX.

Tpaucnopm  sewecms __uepes  NAAIMAMUYECKVIO M€M6DCZHV.'

naccusHulll  (Quhdyvsus,  obaecuénnas  ouddysusa,  ocmoc),
AKMUBHBILL (NepBUYHbBIIL U 6MOPUYHBII AKIMUSHbLIY MPAHCHOpM).

1a

Honynpornuyae mocmov memdbpanvl. Paboma nampuil-xaiuesoco
Hacocd. DHOOYUMO3: NUHOYUMOS3,  (Da2oyumos.  IK30Uumos.
Knemounas cmenxa. Ilpakmuueckas paboma «Hszyuenue ceovicms
KJIEMOYHOU MeMOPAHbLY.

lu

CrpoeHnue 3ykapuoTHYECKON KIETKU

lu

Lumosonw. Llumockenem. [lsudicenue yumoniasmvi. Bzaumocssizs
O00HOMEMOPAHHBIX 0p2anoud08 Kiemku. Cmpoenue epanyasapHo2o
pemuxyayma. Mexanusm nanpaenenus b6eaxos 6 IIIC. Cunmes
pacmeopumblx benkos. Cunmes kiemounvix memopan. I nadxui
(acparnynapmwiii) 9HOONNA3MAMUYECKULL PEMUKYTIYM.
Cekpemopnas ¢yuxyus annapama 1 onvoocu. Knemounwiii cox.
Typeop. Jlabopamopuas paboma «Hccredosanue niazmonusa u
0enaasMoaU3A 8 PACHUMEIbHBLX KIEMKAX).

1a




IIpoucxooicoenue mumoxonoputi u niacmud. Cumouocenes (K. C.
Mepeorckosckun, JI.  Mapeynuc). Ilepsuunvie, emopuunvle u
CILOJICHbLE naacCmuobl gomocunmesupyrouux IVYKapuom.
Muxkpogunamenmol. Axkmunosgvlie muxkpoguiamenmsl. Moiueunvle
Kaemky. Axmunosvle  KOMNOHEHMbL _ HEeMbIUEYHbIX  KIemOoK.
Muxpompybouxku. Knemounvii yenmp. Cmpoenue u_osudicenue
orceymukos u_pecruyex. Mukpompybouku yumoniasmol.
Leumpuons. Benku, accoyuuposanuvle ¢ MUKPOQDUIAMEHMAMU U
Mmuxpompybouxkamu. Momopnvle beaxu

6u

Tema 4. ’ KusHeaeATeJIbHOCTh KJIETKH

184

Oo0MmeH BerecTs. [Inactuueckuii oOMeH.

Jlabopamopuaapaboma «M3yuenue Kamaimumuyeckou
akmueHocmu ghepmenmos (Ha npumepe amuiazol UIUKAMAIa3bl)».

1a

JabopamopHaapaboma «Hzyuenue hepmenmamusnoo
pacuensieHus _ nepokcuod __ 8000po0d 68  DACIMUMENAbHbIX U
HCUBOMHBIX KIEMKAX)

1a

IR

dorocunTe3. XeEMOCHUHTE3

lua

AHoKcu2eHHbIl U OKCU2eHHbIU  omocunmes v baxmepuil.
Ceemocobuparowue nucmeHmul U NUSMEHMbL _ PeaKyuoHHo20
yeHmpa.

1a

Poup xopomnactos B mponecce porocuntesa. CeeroBas u
teMHOBast  (daszel. Domoodwvixanue, Cs., Cs-u CAM-munoi
domocunmesa. Jlabopamopuas paboma «Cpasuenue
npoyeccos homocunmesa u XemMoCUHmMesay.

lua

lu

DHepreTudeckuii o0OMeH

lua

Hpooykmul  bpooicenuss U UX  UCHOJIb308AHUE  Ue08EKOM.
Anaspobuvie MUKpoOp2aHu3Mbl KAk _00bexmvl_OUomexHonio2uu u
8030y0umenu bojiesnel.

lua

Luxnuueckue peaxyuu. Oxuciumenvroe ocghopunuposanue.
Onepaus membpanno2o 2cpaduenma_npomonos. Cunmes ATD:
paboma_npomonnou ATP-cunmaswl. [lpeumywecmea aspobrHoco
nymu_obmena _seulecme_neped _ana’dpoonvim. Ipgexmusnocms
OHep2emuyecKko20 0OMend.

la




la buocunres 6enka. Peakiiuu MaTpuaHOTO CHHTE3A. la
I'enernueckas uapopmarus u JJHK. Peanu3zamnms
TeHETUYECKOW MH(OpMAaLIUY B KJIeTKE. | eHeTHUeCKuii Ko U
€ro CBOICTBa.
Hpunyunoi MPAHCKPURYUL. KoMniemenmaprocms, | 14
AHMUNAPALNLEAbHOCIb, ACUMMEMPUYHOCTID.
Cospesanue mampuunvix  PHK 6 sykapuomuyeckou Kiemke. 1g
Hexooupyrowue PHK.
14 buocuntes 6enka. Tpanckpumus — MaTPpUIHBIA CHHTE3 14
PHK. Tpancnsauus — 6uocunTe3 0enka. Drarnbl
Tpancsauu. KoaupoBanue aMuHOKHCIIOT. Posis ppubocom
BOHOCHHTE3€E OeKa.
Yyactue tpancnoptabeix PHK B OuocunTtese Oenka. YcioBus lu
OuocuHTEe3a OciKa.
Opeanuzayus _cenoma vy _npoxapuom u_sykapuom. Peeynsyus | 14
akmuenHocmu 2ernos v npokapuom. I unomesa onepona (. Kakoo,
K. Mano). Monekynapuvle Mexanu3mbl OKCHPECCUU 2EHO8 Y
oykapuom. Ponv  xpomamuna e pezynsayuu _pabomvi _2eHo0s.
Peeynayus _obmennvix _npoyeccos 6 knemke. Knemounwii
20MeoCcmdas.
1g HexkneTounsie GOpMBI KU3HU — BUPYCHI 1a
JKuznennuviu yukn__ JHK-codeporcawiux __ supycos, PHK- | 1u
cooeparcaujux 8UDYCO8, bakmepuopazos. Obpamuas
MPARCKPURYUS, Peeepmasa, unmezpasd.
Hpaxkmuueckasn paboma «Cozdanue mooeiu upycay. 1a
Su Tema S.PasMHOKeHNE 1 HHAUBHYAJIbHOE PAa3BUTHE OPraHU3MOB 154
1g JKuszHeHHBIN THUKI KIIeTKH. [lenenune kieTku. MuTos 1g
Martpuunsiit cunre3 JIHK — pennmukanus. [Ipunnune! pervkanuu | 14

JIHK:  KOMIUIEMEHTAapHOCTb, IOJYKOHCEPBATHBHBIM  CHUHTE3,
aHTUNapaienbHOCTh. Mexanusm pernkanuu JJHK. XpoMmocoMmsl.
Crpoenne xpomocom. Teomepsl u Tenomepasa.

XpoMOCOMHBIM HaOOp KJIETKH — KapuOTHIl. JIUmmougHbll u
rarIoONIHbIN Habopbl XpoMOcoM. I'OMOJIOTHYHBIE XPOMOCOMBI.




Mexanusmbl  nponudepannu, auddepeHunpoBkH, cTapeHusu | 14
rudemn knetok. «l{udposas knetkay — OuomHDOpMaTHUECKHE
MOJIeTTN (PYHKIIMOHUPOBAHUS KIICTKH.
14 DopMBbI Pa3MHOKEHHUSI OPTraHU3MOB. 14
[TonoBbIE XPOMOCOMBI 14
Opranusm Kak eIMHOE LIeJI0e lu
lua Meiio3
TkaHu pacTeHUH, )XUBOTHBIX U YEJIOBEKA lu
Opranbl. CucTemMbl OpraHoB. 14
14 OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK. 14
OnogoTBOpeHUE
Ornopa Tena opranu3MoB. J[BI>KeHHE OPTaHHU3MOB la
[MuTanue u AbIXaHHE OPTAaHU3MOB lu
lu NuauBuayaibHOE pa3BUTHE OPTaHU3MOB
TpaHcnopT BeleCTB y OpraHnu3MoB. BrijiesieHne y Opranu3MoB 14
3ammTa y opraHu3moB. Pasnpaxumocts u perymsiuus y | lu
OpraHHU3MOB
8u 244
Tema 6.HacsiencTBeHHOCTh M K3MEHYHUBOCTH OPraHNU3MOB
1a I'eHeTnka — HayKa O HaCJIEICTBEHHOCTH U U3MEHUYUBOCTHU 1u
Pabotet I'. Menpensa, I'. Jle ®puza, T. Moprana. Poms | 14
OTEUECTBCHHBIX YYEHBIX B pa3BUTHUM TeHeTHKH. PaboreiH.
K. Konbuosa, H. 1. Basunosa, A. H. benosepckoro, 0. A.
Oununuenko, H. B. Tumodeera-Pecosckoro.
OcHoBHbIE METOBbI TE€HETUKH: ruOpuaoiIoruueckuii, | lu
LUTOJOTHYECKUN, MOJIEKYISIPHO-T€HETUYECKU .
14 3aKOHOMEPHOCTHU HACJIEIOBAHUS IPU3HAKOB. lga
MoHoru6puaHOe CKpeluBanme
AHanmu3upyolee CKpeluBaHue. lua
[IpoMexxyTouHbIil  XapakTep HaciegoBaHus. Pacmermenune | lu
MIPU3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.
1a JuruOpuHoe CKpeInuBaHue. 3aKoH 1g

HC3aBHCHUMOTI'OHACJICIOBAHUS ITPU3HAKOB




[{uTonornyeckne OCHOBBI IUTUOPUIHOTO CKPEIIUBAHMS. 24
1a CuenieHHOe HacaeJ0BaHKE MPU3HAKOB lua
CueruieHHOE HaclIeIOBaHUE TeHOB, HAPYIICHHE CIEIUICHUS MEXy | 29
reHaMu. XpOMOCOMHasi TEOpHsl HACIEACTBEHHOCTH.
lua
1a I'eneruxa nona. HacienoBanue mpu3HAKOB, CLUETUICHHBIX C lua
IOJIOM
I'eHoTHO Kak neocTHAs CUCTEMA 24
lu H3menunBocts. HenacieacTBeHHAs H3MEHUYNBOCTD 1y
Hopwma peakuuu nmpu3Haka. 1y
BapuanuonHnslii psin v BapuanuonHas kpusas (B. Moranacen). 1y
lu HacnencreseHHast U3MEHYNBOCTD 1y
BresaepHast v3MeHYH BOCTh U HACJIEICTBEHHOCTh. DIIUTCHETHKA 24
Y DTIUTEHOMHUKA, POJIb AMUTEHETUIECKUX (DaKTOPOB
B HACJIEIOBAaHUH U U3MEHYUBOCTH (DEHOTHUIMHUECKUX MPU3HAKOB
Yy OPTaHU3MOB.
14 ['eHeTHKA YeoBEKa 14
Meouko-cenemuueckoe koucyavmuposanue. Cmeososvie KiemKu. 1u
Honamue «2enemuuecko2o 2py3ay. Imudeckue acneKmabl
uccnedosanuil 8 0oaacmu pedaKmupo8anusl 2eHoMda U CIeol08blx
KIAEMmoK.
[enemuueckue haxmopol NOGLIEHHOU YYECMEUMENbHOCMU lu
yenoeKda K Ousuyeckomy u XumMuyeckomy 3a2pasHeiuio
OKDVIHrcaroueli cpeovnl. I enemuyeckas npeopacnoiONCeHHOCHb
yeoeeKka K namoJslo2usim.
3u Tema 7.Cenexuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 94
lu Cenexuus Kak HayKa U IIPOLECC 1y




3aKOH rOMOJIOTUYECKHUX PSAOB B HACIIEICTBEHHOW U3MEHUMBOCTU | 29
H. 1. BaBunoga, ero 3HaueHue JJis CEJICKIIMOHHON PabOTHI.

1y Metoabl ¥ TOCTUKEHUS CEJIEKIIUU PACTEHUM U KUBOTHBIX lu
Jrarsl KOMOMHAIIMOHHON CEJIEKIIUH. lu
JlocTuxkeHust  CeNeKUMu pacTeHUl M KUBOTHBIX.«3eseHas | 1y
peBomtonus». CoXpaHEHHWE M HM3YyUYEHHUE T€HETHYECKUX PECYpPCOB
KYJIbTYPHBIX PACTCHHI U UX JUKUX POIUYCH ISl CO3AaHUST HOBBIX
COpPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KyIbTyp. M3yueHue,
COXpaHEHHE ¥  YIOPABJICHHE TEHETHYECKUMHU  pecypcamu
CEIIbCKOXO3UCTBEHHBIX W MPOMBICIOBBIX KHUBOTHBIX B IEJAX
VIIYYIICHHUS] CYIIECTBYIOIIUX M CO3/IaHUsI HOBBIX MOPOJ, JUHUN U
KpPOCCOB, B TOM YHCJI€ C NMPUMEHEHHUEM COBPEMEHHBIX METOIO0B
HAay4HBIX MCCIICJOBAaHUN, TEPENOBBIX HJIEH W TEPCICKTUBHBIX
TEXHOJIOTHH.

1g buotexHosorus kak orpacib NPOU3BOACTBA 1g

Buomexnonozus u cunmemuyeckas Ouoa02usl 24
1g O6061IEHNE 3yg

3HAHUH




*TeMmaTH4ecKoe MJIAHUPOBaHHE Yy4eOHOT0 nmpeamMera «buosorus» 11 knace

Ba3osblii ypoBens (1 uac)

Yray6sennsblii ypoBenb (1+24aca)

Koin-Bo Koxn-Bo
4acoB 4acoB
TEMA 1. 3BOJIOIIMOHHASA BUOJIOI'UA

1 JBOJTIOLUS U METObI €€ N3yYeHust 1
JABuaKyuue cuibl 3Boaonuu BUI0B 110 Y. lapsuny 1
JBH:KyIIMe CHJIbI 3BOTIOIUM BUIOB 10 Y. [lapBuny 1

1 HcTopusi pa3BuTHs NpeacTABICHUH 00 IBOJTIONNH 1
®opMHpPOBaHNE CHHTETHYECKOH TEOPHH 3BOJTIOLNHU 1
®opMHpPOBaHNE CHHTETHYECKOH TEOPHH 3BOJTIOLNHU 1

1 Bua: kpurepun u cTpyKTypa JlaGopaTtopHasd paboTa «CpaBHeHME  BUJIOB IO 1
MOP(OIOTNUECKOMY KPUTEPHIO»
Bunoodpa3zoBanne kak pe3yJbTaT MUKPOIBOJIIOLHHU 1
CBsI3b MUKPO3BOJIIOLMH H INN1EeMHUOJIOTHH 1

1 Honmyasinus Kak 3jieMeHTaApHAas eIMHUIIA BUIA 1
JdTranbl  3BOJIOIHOHHOIO  Mpolecca:  MHMKPOIBOJIOLHUSA 1
H MaKpPOIBOJTIOLHSL.
JlabopatopHas pabora «BbisABIeHHE H3MEHUYNBOCTH 1
y 0co0eil 0JJHOTO BHUIa»

1 JBrakymme cuiibl (31eMeHTapHble (PaKTOPbI) IBOJTIOLHH 1
JJieMeHTapHbIe (paKTOPHI IBOJIIOLHH 1
W3onauus nomynsuuii: reorpaguyeckas (IpoCTpaHCTBEHHas), 1
Ouosoruueckast (penpoayKTUBHas)

1 EcrecTrBeHHbI 0TOOP U ero GopMbI 1
@DOpMBI €CTECTBEHHOI'0 0TOOPA: ABMIKYIIHH, 1
CTaOUIM3UPYIOLUH, pa3pbiBatouuil (au3pyntusHbii). [lomoBoit
0oTOO0p
Bo3HMKHOBEHHE U HBOJIIOLUS COLMATIBHOTO MTOBEACHHUS 1
KHBOTHBIX

1 Pe3yabTaTsl 3BOIONMN: IPUCIIOCO0JCHHOCTD 1




OpraHu3MoOB H BHI000pa3oBaHue

[Ipumepsl mpucocoOeHni y OpraHu3MOB: MOP(OIOTHYECKHe, 1
(buznonornuecKue, OMOXHUMHUYECKHE, IIOBE/ICHYECKUE.
OTHOCHUTENBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB

1. JlabopatopHas pabota «IIpucrnocodnenus 1
OPTraHU3MOB U X OTHOCHUTEJIbHAS [EIECO00Pa3HOCTh.

2. JlabopatopHaspabora «M3yuenue apomopho3oB

Y UIM0AIANTalUi Y pACTEHUN U JKMBOTHBIX)

HanpagieHusi MaKpo3BOJIIOLUH 1
buoreorpaduyeckue MeToabl M3y4eHH s IBOJIIOIUU 1
PynaumeHnTapHbie Opranbl 1 aTaBU3Mbl. MOJIEKyIspHO- 1
TeHETHYECKUE, OMOXMMUYECKHE M MAaTEMAaTHIECKHE METO/IbI
u3ydeHus sBoonnu. ['omonornynsie rensl. CoBpeMeHHbIE
METO/IbI TOCTPOCHUS (PHIIOTEHETUIECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTAIlMH U 3BOJIOLUS T€HOMOB.

Iyt Makpo3BoJIIOLUH 1
OO6mue 3akOHOMEPHOCTH (ITpaBUIa) BOJOLUU. [IpuHyun cmenvl 1
¢ynxyuii. HeoOpaTUMOCTh SBOJIIOITUN
AnantuBHas panuanmys. HepaBHOMEpHOCTH TEMITOB SBOJIIOLIUT 1

TEMA 2. BOBHUKHOBEHUE U PABBUTHE KNU3HU HA 3EMJIE

Hcropus :xu3Hu Ha 3eMiie 1 METO/IbI €€ U3yueHus 1
JJaGopaTopHas paboTa «M3yuenne ¥ onucaHue 1
MCKOTIAEMBIX OCTATKOB JIPEBHHUX OPTaHU3MOBY
Hayunble runoTe3sl IpOUCX0XkKACHUS )KU3HU Ha 3emiie. AGHOoreHes 1
1 maHcrepMusi. JloHayqHbIe TIPEACTABICHUS O 3aPOXKICHUH KU3HA
(kpeannoHn3M). ['nmore3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HU
u e€ onpoBepskenue onbitamu @. Peau, JI. Cnannanuanu, J1.

ITactepa. [Iponcxoxaenue ®KU3HU U aCTPOOHOIOTHS.

I'unore3npl NpoMCX0KAEHUS KU3HU HA 3emJie 1
OcHOBHBIE ITaNbl HEOPTAHUYECKOH IBOJIOLUHU 1
Buprtyanbpnas nabopaTopHas paboTa 1
«MopgenupoBanue onbIToB  Mumnepa—IOpu 1o H3y4eHUIo
aOMOTreHHOTr0 CHHTE3a OPraHMYeCKUX COEJUHEHUI B MEpBHUYHOU
aTMocdepe»

OcHOBHbBIE ITANbI IBOJIOIUH OPTAaHMYECKOr0 MUPa Ha 1

3emue
OcHOBHBIE 3TaN bl BOJIIOIH PACTUTEJIHLHOI0 MUPA. 1




I[IpakTuueckas pabora «/3yueHne ocobeHHOCTEH
CTPOCHMSI PACTEHUI Pa3HbIX OTAEIOB)

OcHOBHBIE ITaNbI 3BOJIIOLNH )KUBOTHOT'0 MUPA
[IpakTuueckas paboTa «M3ydyenne  ocoOEHHOCTEH
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)

Pa3BuTHe :KM3HU 110 3paM U epHoOAaM

OOmmas xapakTeprcTHKa KJIMMaTa ¥ Te0JIOTHYECKHUX MPOIECCOB.
ITosBnenue u PAaCUBET XapaKTCPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSHHE HAa Ta30BbIH COCTAB
aTMocQepsl

MaccoBble BBIMUPaHUSI — 3KOJOTMYECKUE KPU3UCHI IIPOIIIOTO.
[IpuunHbl 1 caencTBUS MacCOBBIX BoIMUpaHHUil. COBpeMEHHbIN
9KOJIOTHYECKUI KpU3HC, ero ocobenHoctu. [Ipobiema
coxpaHeHus Onopa3zHooOpas3us Ha 3emiie

CoBpemeHHasi cHCTeMa OPraHU4ecKoro Mupa

[TpuHIMIB KITaccuGUKAIMKU OPTaHU3MOB.

OCHOBHBIE CUCTEMAaTHUYCCKHE rpyIibl OpraHu3MoB

IBOJIIOIHS YeI0BeKA (AHTPONOreHe3)

Pa3Butue l'[pe)ICTaBJ'IeHI/Iﬁ 0 MMPOUCXOKACHUH Y€JT0BEKa

PR PR

MecTo0 4es10BEKA B CHCTEME OPraHuvYeCKoro Mmpa

JABukymue cuiibl ((paKTOPbI) AaHTPOINOTeHe3a

CooTHomieHrne OMOJIOTHYECKUX U COLMATIBHBIX (DAaKTOPOB
B AHTPOIIOTEHE3e

OcHOBHBbIE CTAJMH aHTpOIIOTeHe3a. PaHHue yenoBekooOpa3Hble
00€3bsiHBI (IPOKOHCYJIBI) U PAHHUE MOHTUIbI —

oO111e NpeaKu 4eI0BeK00Opa3HbIX 00€3bsH U JII0JEH.
ABCTpanonuTekn — ABYHOTHE MPEIKH JItoei. YenoBek
yMeEIbIi, IEPBbIE U3TOTOBIECHUS OpyAul Tpyaa. Uenosek
NPSIMOXOSAIIMH U MEPBBIN BBIXOJ JI0AEH 3a npeensl AQpHuku.
UYenosek reiienb0eprekuii — 00mui mpeoK HeaH 1IepTaTbCKOTO
YeJI0BEeKa U YeJIOBeKa pa3yMHOro. YenoBeK HeaHepTalbCKUi Kak
BH/I JIIOJIEN XOJIOJHOTO KIIMMaTa

OcHoBHbIE CTAIUH IBOJIOIUH YeJI0BeKAa

YenoBek pa3yMHbIN COBPEMEHHOT'O TUIIA, JEHUCOBCKUM YETTOBEK,
OCBOEHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka




" nmaJICOrecHoMHuKa

DBOJIIOLIMS COBPEMEHHOTO YeJoBeKa. EcTecTBeHHBIH 0TOOD 1
B HOMYJISAIMSX YeJI0BeKa. MyTallMOHHBIH Mpo1ece
U nonmmopdusM. [lonynsiunoHHbIe BOJIHBL, Apeil] reHos,
MUTpanys U «3QQPEKT OCHOBATENS» B MOMYIALUIX COBPEMEHHOTO
YeJI0BEKa

YesioBeveckne pachl 1 NPUPOIHBIE A1ANTALMH YeJI0BeKa 1
MekaucuunINHAPHbIE METOAbI AHTPONOJIOTHU 1
[Ipaktuueckass pabora  «M3yuyeHHUE DIKOJOTHYECCKUX 1
aJlanTalui 4eJoBeKa»

TEMA 3. OPTAHU3MbI U OKPYKAIOLIASA CPEJIA

JKOJIOrUs KaK HaAyKa 1
3aposkieHue U pa3BUTHE IKOJIOTHH 1
MeToabl DK0JIOTHH. 1
3HaYeHHMe IKOJOTHYeCKUX 3HAHMH VIS YeJI0BeKa

Cpeabl 00UTaHUS M IKOJIOTHYecKHE (GaKTOPBI 1
[TonsiTre 00 3KoM0rMUEcKON HUILIE BUAA. MecTooOuTaHue. 1
MHoromMepHasi MOJIeJlb SKOJIOTHYECKON HUIIH
JIx. M. XarunHcoHa. Pazmephl 9KOJIOrMYeCKON HUILIH.
[ToreHnanpHasi 1 peali30BaHHAsl HUILY.
Bun kxak cucrema nonyisanuil. Apeasnsl BUI0B. Buabl n ux 1
KHU3HEHHbIE CTpATETUH. DKOJIOTHYECKHE YKBUBAJICHTHI.
3aKOHOMEPHOCTH TIOBEACHUSI U MUTPAIM )KUBOTHBIX.
buonornyeckrue MHBa3UM Yy>KEPOJHBIX BUJIOB

Abnornveckue pakTopsl JlabopaTtopHas pabora «BbigBieHue npucnocodyieHnit 1
OpPTraHU3MOB K BIIUSTHHIO CBETa»
JlabopaTtopHas pabora «BrisgBiIeHHE NMPUCTIOCOOJICHUIMA 1
OPTraHU3MOB K BIIMSHHUIO TEMIEpaTypbl»
JlabopaTtopHas paboTa «AHATOMHYECKHE OCOOEHHOCTH 1
pacTeHuil U3 pa3HbBIX MECT OOUTAHU

Buoruueckue pakTopsnl 1
/KusHeHHble GopMBbI OPraHU3MOB 1
Buojsioruyeckne puTMblI 1

IKOJOrHYeCKHEe XapaAKTEePUCTUKH BU/IA U MOMYJISAIIUH 1
KpuBsle pocra 9nciieHHOCTH MOMYISIUU. KpuBble BBDKHBAHUS. 1

PerHHI_II/I}I YHUCJICHHOCTHU HOHyJ'ISIL[HfIZ POJib (b&KTOpOB, 3aBHUCAIINX




1 HE 3aBUCAIINX OT IIJIOTHOCTHU

Dkosoruueckue crpateruu BuaoB (r- u K-crparerun) 1
TEMA 4. COOBIIECTBA U DKOJIOI'NYECKHUE CUCTEMbI

Coo01ecTBa Opranu3MoB 1
Dxocucrema kak oOTKpeitas cucrema (A. J[x. Tencnm). 1
OyHKIHOHANbHBIE  OJOKM  OpPraHu3MOB B JKOCHCTEME:
MPOAYIEHTHI, KOHCYMEHTBI, PEIYIEHThI
Tpoduueckue ypoBuu. Tpoduueckue nenu u ceTu. 1
AbGuotnueckue 610ku 3kocucTeM. [10UBBI U WITBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK YHEPTHH B SKOCUCTEME

IKOCHCTEMBI M 3AKOHOMEPHOCTH UX CYlLIeCTBOBAHUS 1
IKoJIOTHYecKHe MMPAMUIbI 1
IKOJOrHYecKre MUPaAMUIbI 1

JKOCHCTEMBI H 3aKOHOMEPHOCTH UX CyILeCTBOBAHUS 1
Jlunamuka skocucmem. Kamacmpoguueckue nepecmpouiku. 1
Dnykmyayuu
HampasiienHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHUHU. 1
[lepBUYHBIE ¥ BTOPHUYHBIC CYKIIECCHU U MX TPUYHHBL

IIpupoanbie IKOCHCTEMBI Oxocucmemvl 03ép u pex. Ikocucmemvl MOpeli U OKEAHOS. 1
Oxocucmemvl myHop, 1ecos, cmeneli, NyCMblHb. 1
DKCKypcHus «IKCKypcus B TUIMYHBIA OHOreorneHo3 (B 1
nyOpaBy, Oepe3HsIK, €JIbHHUK, Ha CYXOJOJIbHBIA WM TTOWMEHHBII
JyT, 03€po, 60I0TO)»

AHTPOINOreHHbIE IKOCHCTEMbI 1
YpoOo3kocucrembl. JKOMOHHTOPHUHT. [IpakTHueckas 1
paboTa «/3yuenue u onucanre ypO0odIKOCUCTEMBI
JlJaGopaTopHas paboTa «3ydyeHue pasHOOOPA3HsI MEKUX 1
MTOYBEHHBIX WICHHCTOHOTHUX B Pa3HBIX YKOCHCTEMAX)

Buocpepa — rnodanbHas 3kocucTema 3emiin 1
PazButue mpeacraBineHuit o 6mocdepe B Tpymax . 3rocca. 1
Yuenne B. U. Bepnagckoro o 6uochepe
Ob6nactu 6nocheps! u e€ cocras. JKuBoe BemecTBo Ouochepsl 1
U ero GyHKIUU

3aKOHOMEPHOCTH CYLeCTBOBaHUSA Ouocgepbl 1
3oHaabHOCTH OHOC(hepbl. OCHOBHBIC OMOMBI CYIIH 1
YcroituuBocTh 6Mochepbl 1

YesoBeuecTBo B Ouochepe 3emin 1




AHTPONOreHHOE BO3eHCTBHE HA PACTUTEIbHBIN U KUBOTHBII 1
MUP
Oxpana npupoasbl 1
1 CocyuiecTBoBaHue NPUPOALI M YeJI0BeYECTBA 1
PanmoHanbHOE MPUPOIONOJIL30BAHUE 1
YcroiiunBoe pa3zBuTHe 1
2 0O0001eHre 3HAHUI 6
TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC BA3OBBI1 YPOBEHb
KoanuyecTBo 4acoB
Ne i/ JuiekTpoHHbIE (LU pPOBbIE)
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMBbl Bcero Konrpoabnsie  IIpakrnyeckue
o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
buosorus xak Hayka. JKuiBble CUCTEMBI U UX https://resh.edu.ru/
1-2 yHa. 3 0 0,5 https://www.yaklass.ru/
H3yaeHue https://interneturok.ru/
https://resh.edu.ru/

3 XUMHYECKUii COCTAaB U CTPOEHHE KIIETOK 8 1 0 https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

4 JKusHenesTenbHOCTb KIIETKHA 6 0 1 https://foxford.ru/
https://interneturok.ru/

PasMHoOXeHHe U MHINBUAYAILHOE PA3BUTHE hittps://resh.edu.ru/
5 FHBIALY p 5 1 0 https://www.yaklass.ru/
OpraHusMa https://interneturok.ru/
https://resh.edu.ru/
6 H 8 1 5 https://foxford.ru/
aCJICJICTBEHHOCTh U N3MEHYHBOCTH OPTAaHU3MOB hitps://www.vaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

7 Cenexius opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 0 0 hitps://foxford.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/

https://interneturok.ru/

PezepBHOE Bpemst 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 3,5
TEMATUYECKOE IIVIAHUPOBAHUE
10 KJIACC YIJYBJIEHHBIN YPOBEHD
KoanuecTBo uacoB
Ne ni/nn HaumenoBaHue pa3/ieioB M TeM NPOrPaMMbI JJieKTpOHHBbIE (HU(PPOBBIE)
Bceero Kontpoabnbie  IIpakTnyeckue
o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
buosnorus xak Hayka. JKuiBble CUCTEMBI U UX https://resh.edu.ru/
1-2 yHa. 9 0 0,5 https://www.yaklass.ru/
HsyHeHue https://interneturok.ru/
https://resh.edu.ru/

3 XUMHUYECKHUI COCTAB M CTPOEHHE KJIETOK 24 2 0,5 https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

4 Ku3HEneATEIbHOCTD KIIETKH 18 1 3 https://foxford.ru/
https://interneturok.ru/

PazmHOXeHNE 1 UHIUBUIYAIbHOE PAa3BUTHE hitps://resh.edu.ru/
5 FHBHIY p 15 1 4 https://www.yaklass.ru/
OprammsmMa https://interneturok.ru/
https://resh.edu.ru/
6 - o4 5 3 https://foxford.ru/
acJIeICTBEHHOCTh M U3MEHYHUBOCTH OPTraHU3MOB https://www.vaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

7 Cenexius opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 9 1 2,5 https://foxford.ru/
https://interneturok.ru/

PeszepBHOe Bpemst 3 0 0



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13,5

TEMATUYECKOE IINIAHUPOBAHUE
11 KJIACC BA30BbIA YPOBEHb

KoanyecTBo 4acoB

Ne ni/m JuiekTpoHHbIE (UG pPOBbIE)
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl Bcero Konrpoabnbsie  IIpakrnyeckue
o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
https://resh.edu.ru/

1 DBOIOIMOHHAS OUOIOTUSA 9 1 1 https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

2 BO3HHKHOBEHHE U Pa3BUTHE )KU3HU HA 3eMIie 9 1 0,5 https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

3 OpraHu3Mbl U OKpy’Karolias cpeaa 5 0 1,5 https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/

4 Co0011IeCTBA U IKOJIOTMYECKUE CUCTEMBI 9 1 0 https://www.yaklass.ru/
https://interneturok.ru/

PesepBHOE Bpems 2 0 0
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 3,5

TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC YTJIYBJIEHHBIA YPOBEHB

KoanyecTBo 4acoB

Ne ni/m HanmeHoBaHMe pa3jeioB U TeM POrpaMMbI DJleKTpOoHHbIe (LM (poBbIE)
Bcero Konrpoabubie  IIpakTnyeckue
o0pa3oBaTe/bHbIE PeCypChl
padoTbl padoThI
https://resh.edu.ru/
1 DBOJIOIIMOHHAS OUOIOTHS 21 2 3 https://foxford.ru/

https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://interneturok.ru/

https://resh.edu.ru/
https://foxford.ru/

2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3emiie 27 5 https://www.vaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

3 Opra"ausmel 4 OK aronias cpena 10 3 hitps://foxford.ru/

P Pyatottas cpelt https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/

4 Coo0111eCTBa U DKOJIOTHYECKHAE CUCTEMBI 21 1 https://www.vaklass.ru/
https://interneturok.ru/

PezepBHOE Bpemst 3 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 12



https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* buonorus. buonornueckue cucremsl u mpomeccel, 10 kmace/ Tepemos A.B., [TerpocoBa
P.A., O0mectBO ¢ orpannyeHHO# oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA»

* buonorus. buonornueckue cucremsl u niponiecchl, 11 knacce/ Tepemos A.B., [TerpocoBa
P.A., OGmectBO ¢ orpanndeHHO# oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA»

* buonorus, 10 knacc/ Beiconkas JI.B., Aemviun I"M., PyBunckuit A.O. u apyrue; noj
penakmueit [llymaoro B.K., JIpimmuia .M., AknimorepHoe o61ectBo «3marenbcTBo
«IIpocBenieHue»

* buonorus, 11 xknacc/ bopogun I[1.M., deimiui .M., Cabnuna O.B.; noa penaxkuueit

[Iymuoro B.K., Ipimmiuna .M., Axkiioneproe o011ectBo «31aTenbeTBo

«IIpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA
TepemoB A.B., IlerpocoBa P.A. buonorus. 10-11 knaccsl. MeTonuueckoe nocooue aJis
yuutens (yriyonennsiid ypoBens)/[letpocoBa Penata ApmenakoBHa, TepeMoB AJieKcaHIp

BajientuHOBUY

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
UHTEPHET

["azeta "buonorusa" u cait ans yuurens "5 uay Ha ypok Ouonorun http://bio.1september.ru
buonorus B OtkpsiTom xosmiemke http:// www.college.ru/biology

Herba: 6otannueckuii cepBep MockoBckoro yauepcurterahttp://botsad.msu.ru/links.htm

BioDat: nuadopmarimonHo aHaIUTHYECKHUM callT o mpupojae Poccuu u



skoJioruuhttp://www.biodat.ru

FlorAnimal: moptan o pactenusx u xuBoTHbixhttp://www.floranimal.ru

Forest.ru: Bce o pocuiickux necaxhttp://www.forest.ru

buonorus: caiit npenogasatens 6uonorun A.I'. Koznenkohttp://www.kozlenkoa.narod.ru
buo/lan — Tponmaka B 3aragounsiii muphttp://www.biodan.narod.ru

BHemkonbHas skonorus: nporpamma "lIkonbHas SKOIOrHIecKast
uHunmraTuBa "http:// www.eco.nw.ru

B nomornis Mmoum yueHukam: cait yuutens ouonorun A.Il.
[Toznusxosahttp://www.biologl88.narod.ru

['ocynapctBennsiii JlapBuHoBckuid My3eithttp://www.darwin.museum.ru

JKuBble cyliecTBa: 3JE€KTPOHHAS WILTIOCTPUpOBaHHas SHIMKIoneAushttp:/ www . livt.net
Nzyuaem Ouomnoruto http://learnbiology.narod.ru

KoHnenmuu coBpeMeHHOTO €CTECTBO3HAHUS: ANEKTPOHHOE yueOHOe
nocobuehttp://nrc.edu.ru/est/

[TpoGaemsi sBoIONIMHU http://www.macroevolution.narod.ru

Yapins [lapeun: Ouorpadus u kauru http://charles-darwin.narod.ru/

DKoJIOrHuecKoe 00pa3oBaHue IeTel U u3ydeHue npupoasl Poccuun

http://www.ecosystema.ru



		2023-08-29T15:45:19+0400
	Л.М. Власова




