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MonenbHasi CHHXpPOHM3MpPOBAaHHAs IMporpamMma 0a30BOr0 M YIIyOJIEHHOTO H3y4YEHHS
npeameta «buonorus» B 10-11 kimacce coctaBieHa Ha OCHOBE paboueid MporpaMMbl CPETHETO
obmero oOpa3oBanuss 1o Ouonoruu (0a30BBII ypOBEHB), COCTABICHHOW Ha OCHOBE
OenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBanuu B Poccuiickoit
Oenepaunn», TpeboBanuii K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHONU MPOrpaMMBI
cpeanero oOmiero oOpa3oBaHus, TNpeAcTaBIeHHBIX B dDenepasbHOM TroCynapCTBEHHOM
o0pa3oBaTeNbHOM CTaHIapTe cpeAaHero oomiero oOpa3oBaHus, ¢ yuérom «Konuenuuu
npenojaBaHus yuyeOHoro mnpeamera «buonorus» B 00pa3oBaTENIbHBIX OpraHU3aLMIX
Poccuiickoit ®@enepanun, pean3yrolMX OCHOBHbIE 00II€00pa30BaTENIbHBIE MPOTrpaMMbl U

OCHOBHBIX ITOJIOKEHHI HpI/IMepHOfl IMporpamMmsbl BOCIIUTAHUA.

HOACHUTEJBbHAA 3AIINCKA

OcHOBY 1M0X0/10B K pa3pabOTKe MOJEIbHOW CUHXPOHU3UPOBAHHOM pabodel mporpammbl
COO no 6monoruu, K onpeeneHuto o0mel cTpaTerul 00y4eHus, BOCIIUTAHUS U Pa3BUTHS,
oOyuaromuxcst cpeactBamu  ydebHoro mnpeamera «buonorus» ansa 10-11 kmacca Ha
6a30BOM/yriy0JIEHHOM YPOBHE COCTaBMJIM KoHuenrtyaiabHble nonoxenuss ®I'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH II€JIeH, COJEpKaHMs, PE3yJbTaTOB OOYyYEeHHS U TpeOOBaHUU K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUM € JaHHBIMH MOJOXEHUSAMU MOJENbHAas CHUHXPOHU3UMpOBaHHas pabouas
nporpamma COO ycranaBiuBaeT o0Os3aTelbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHUE,
orpeJieNiieT KOJIMYECTBEHHbIE M KAueCTBEHHbIE €ro XapaKTePUCTHKH Ha KaKIOM JTare
W3yUYEHHS TpenMeTa, NpeaycMaTpuBaeT MPHHIUIBI CTPYKTYPUPOBAHHS COIEP)KaHUS, MaET
IpPUMEPHOE paclpesielieHne y4eOHBIX YacoB MO TEMAaTUYECKUM paszzesiaM, PEKOMEHIyeT
MPUMEPHYIO TIOCIIEI0BATEIBHOCTD H3YUCHHUS OTIEIBHBIX TEM Kypca ¢ YIETOM MEXKITPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
yuamuxcsa 10-11 knacca; 1a€T METOIUYECKYIO HHTEPIPETALMIO LIEJIEH U3YYeHUs MpeaMeTa Ha
06a30BOM/yTrIy0IEHHOM YPOBHE: COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro OOIIEeTo
00pa3oBaHMs, COJEPKATEIbHON XapaKTEepUCTHKH IUIAHUPYEMbIX pe3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHON MPOTPAaMMBI CpeIHEro oO0Iero oOpa3oBaHUs (JIMYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENbHOU NESATEIHLHOCTH
YUEHHKa II0 OCBOEHUIO cojiepxaHus npeaMeTa. [1o Bcem Ha3BaHHBIM MO3HMLUAM B IIpOrpamMme
cO0JII0/ICHa PEEeMCTBEHHOCTh C pabodel MporpaMMoil OCHOBHOT'O OOIIero oOpa3oBaHUs I10
6uosoru (s 5—9 ximaccoB 00pa30BaTENbHBIX OpraHU3auii, 0a30BbI YPOBEHB).

JlanHas mporpaMMa SIBJISIETCS OPHEHTUPOM JUIsl COCTABJICHUSI pabOYMX MPOTpaMM, aBTOPHI
KOTOPBIX MOTYT IPEUIOKUTh CBOM MOJIXOA K CTPYKTYPHUPOBAHHIO M IOCIENOBATEIBHOCTU
U3yueHHs y4eOHOro MaTepuana, a TaK)kKe CBOE BUIACHHUE OTHOCUTEIBHO BO3MOXHOCTH BBIOOpa



BAapUAaTUBHOW COCTAaBJISIOMICH COJAEpXKaHMs NpeAMeTa OMOJHUTENBHO K 00sS3aTesbHON
(MHBapUAHTHOM ) YaCTH €r0 COJIepKaHUSI.

KypcuBoM B TekcTe nporpammsl BblaeaeHb! 21eMeHThl Llenu u 3anaun, [IpeameTHbix
pe3yabTatoB u CozepkaHus yueOHOTO MaTepuana, KOTOpbIe MPEICTaBICHBI I U3yYCHUs Ha
yrIIyONEHHOM YpOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA
«BUOJIOT'US»

VYuebublil npeamer «buosorus» B cpegHeM o01ieM 00pa3oBaHUU 3aHUMAET BaXKHOE MECTO.
On obGecnieunBaet (OpMHUPOBAHKE Y 00YHAIOLINXCS IPEICTABICHUI 0 HAYYHON KapTHHE MHUPA;
pacipseT W 0000IIaeT 3HaHUS O XMBOM INpHUpPOJE, €€ OTIMYUTENIBHBIX IMPHU3HAKAX —
YPOBHEBOI OpraHu3alMd W HBOJIIOLMU; CO3JAET YCIOBUS JJISA: NO3HAHUSA 3aKOHOB KUBOU
OPUPOIBI, Qopmuposanuss (PyHKIMOHAIBHOM TI'PAaMOTHOCTH, HABLIKOE 3JI0POBOIO U
0e30macHoOT0 00pasa KU3HH, FKOJIOTUIECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOILICHHUS K KUBOU
MIPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHue yueOHbI mnpeamer «buosorus» HMeeT Takke JUIsl peLIeHUs
BOCIIUTATENbHBIX M PA3BUBAIOUIMX 3aJjau CPEJHEro oOuero oOpa3oBaHUs, COLMAIU3ALUU
oOyvaromuxcs. M3ydenue Owuonoruu Ha 0a30BOM/YriayONE€HHOM YpPOBHSX OOecreuyuBaeT
ycnoBust 1St HOPMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U HH()OPMAITHOHHBIX
HaBBIKOB, 3CTETMYECKOW KYJBTYpbl, CIIOCOOCTBYET WHTErpalud OMOJOTMYECKUX 3HaHUM ¢
NPEJCTaBICHUAMI W3 JAPYTrUX Y4YeOHBIX MPEJMETOB, B YaCTHOCTH, (U3UKH, XHUMHU H
reorpaguu. Ha3BaHHbIE MOJOXKEHHMS O NpeJHAa3HaYeHMH ydeOHoro mpeamera «buomorus»
COCTaBUJIM OCHOBY Ul ONPEIENIECHUS IOAXO0J0B K OTOOpY U CTPYKTYPUPOBAHHIO €ro
coJiepKaHusl, MPECTaBIEHHOTO B IaHHOM MporpaMMe.

Ot6op coxepkanust yueOHoro mpeamera «buosorus» OCYIIECTBIEH C TO3UIUN
KYJITYpOCOOOpPa3HOTr0 M0/IX0/1a, B COOTBETCTBUHU C KOTOPHIM O0YYaIOIINECs JOJKHBI OCBOUTH
3HaHUA W YMEHHs, 3HauuMble s (OpPMUPOBaHMS OOIIEH KyJIbTYPHI, ONpEAEIAIONINe
aJIeKBaTHOE TOBEJCHHME YEJIOBEKAa B OKpYKaIOLIeW MPUPOJHOM cpese, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPaKTHUECKON JesTenbHocTh. Ocoboe MecTo B 3TON crcTeMe 3HaHUH
3aHMMAIOT DJJIEMEHTBl COJEpXaHHUs, KOTOpbIE CIIy>)KaT OCHOBOW st  (OpMUPOBaHUS
MIPECTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHMHE MHpa M LEHHOCTHBIX
OpPHEHTAIAX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AIMH OHMOJIOIHYECKOT0 00pa30BaHMUs.

CTpyKTypHpOBaHHE COJEp)KaHUS y4yeOHOro Mmarepuajga B IPOTrpaMMe OCYIIECTBIEHO C
y4€TOM MIPUOPUTETHOTO 3HAYESHHSI 3HAHUH 00 OTIIMYUTENIBHBIX 0COOEHHOCTSIX KUBOM MPUPOIBI,
0 e€ YpOBHEBOW OpraHM3allMU U IBOJIOLUH. B COOTBETCTBUU C 3THUM B CTPYKType y4eOHOTO
npenMera «buonorus» BbAENEHBI CIHEAYIOLIUE colep)KaTenbHble JUHUM: «buomorus kax
Hayka. MeTopl HayqHOTo o3HaHus», «KieTka kak 6nonornyeckas cuctemay, «OpraHusm Kak
Oouosorudeckasi cuctema», «CrucreMa U MHOrooopazue OpraHMYecKoro MHpay, «IBOJIIOLMS
KUBOU NPUPOABI», «IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTHU.

Yuebnwviti npeomem «buonoeusy ma yenyonenHHom yposHe Ha CmMyneHu cpeoHe20 00we2o
obpasosanus 3aeepuiaem Ouono2uueckoe obpaszosanue 6 WKoae U OPUEHMUPOBAH HA
pacwuperue u yenyonenue sSHaHuti 00y4awuxcs 0 HCUBOU NPupooe, OCHOBAX MOJIEKYIAPHOU U
KAemouHot ouonocuu, smbpuonocuu U OUoIO2UU  pA3CUMUS, 2CeHEeMUKU, CeneKyul,
OuomexHono2uy, I0MOYUOHHO20 YUEHUs U IKOIOUU.

H3zyuenue yuyebnozo npeomema «buonocusn» na yenybneHHom ypoeHe OpUeHmuposaHo Ha
N0020MOBKY 00yYaoOWUxcs K N0C1eoyrouemy noay4eHuto 61o102uiecko2o 00pazo8anius 8 8Y3ax
U Opeanu3ayusx cpeone2o npogeccuonanrbrozo obpaszosanus. OCHOBY e20 COOepIHCaHUs.



cocmaeniem cucmema OUONOSUYECKUX 3HAHUL, NOJIYYEHHBIX NPU U3YYEHUU O00YYaAtouWUMUC
COOMBEMCMBYIOUUX CUCEMAMUYECKUX Ppa30elos Ouoocuu 8 0cHosHol wikone. B 10-11 knacce
amu 3HaHus noayyaiom pazeumue. Tax, pacwupenvl u yenyoaeHvl OuoI02UYecKUe 3HAHUSA O
PACMEHUSX, HCUBOMHBIX, 2pUOAX, baKmepusx, opeanusme 4enosexd, 0ouux 3aKOHOMEPHOCMAX
JHCUBHU, OONOJIHUMENLHO BKIIOYEHbl OUONO2UYeCcKUe C8e0eHUs NPUKIAOHO20 U NOUCKOBO2O
Xapaxkmepa, KOmopble MONICHO UCNOIb3068AMb KAK OpUeHmupwvl OJisl nociedyroue2o 8vloopa
npogheccuu. Bosmoosicna maxace unmezpayus OUOI02ULECKUX 3HAHUL C COOMEEMCMBYIOUUMU
SHAHUAMY, NOJYYEHHbIMU O00YYAIOWUMUCA NPU U3YYeHUU @uU3uUKY, Xumuu, ceozpaguu u
Mamemamuxu.

CrtpykTypa mporpaMmMbl yaeOHOTO npeamera «buonorus» 6a30BOro/yriryoJIEHHOTO YPOBHS
OTpakaeT CHCTEMHO-YPOBHEBBIH M JBOJIOLMOHHBIA MOAXOABI K H3YYCHHIO OHOJIOTHHU.
CornacHO WM, M3y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS KUBBIX CHUCTEM
pPa3HOTO YPOBHS OpTraHHM3aIMH, SBOJIIOIHMHM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHUs
OMOJIOTMYECKOT0 pa3HooOpa3ust 1aHeTbl. Tak, B 10-11 Kkmacce wW3y4aroTCs OCHOBBI
MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTUH, SMOPUOIIOTUN W OUOJIOTMM Pa3BUTHUSA, TEHETUKU U
CeIIeKIINH, OMOTEXHOJIOTMM W CHHTCTUYCCKOW OWOJIOTHH; AaKTyaTH3UPYIOTCS 3HAHUS
oOyuaromuxcst no 60TaHUKe, 300JI0THH, aHATOMUU, (PU3UOJIOTUH YETIOBEKA.

Yuebuwiti npeomem «buonocus»y npussan obecneuumsv ocgoeHue  00YUAOUWUMUCS
OuoI02UNeCKUX Meoputi U 3aKOHO8, uoell, NPUHYUNOE U NPABUL, JeHCAWUX 8 OCHOBe
COBPEMEHHOU eCmMecm8eHHO-HAYYHOU KapMuHbl MUpa, 3HAHUL O CMPOEeHUU, MHO2000pa3uu u
0CODEeHHOCMAX KIemKU, Op2anu3ma, Nonyusayuu, OUOYeHo3d, IKOCUCMEMbl, O BblOAIOUUXCSL
HAYUHBIX OO0CMUINICEHUSX, COBPEMEHHBIX UCCIe008AHUAX 8 OUONO2UU, NPUKIAOHBIX ACNEeKMAaX
ouonocuyeckux 3Haunui. /s pazsumus u no00epHcaHus uHmepeca 00yuaruuxcsa Kk ouoiocuu
Hapsi0y cO 3HAYUMENbHbLIM 00bEMOM MeopemuiecKko20 Mamepuana 8 coOepHcanuu yiebHo2o0
npeomema «buonozus» npedycmompeno 3naxomcmeo ¢ ucmopueri CMmaHoBNeHUs. U paseumus
MOU Ul UHOU 061acmu OUOTI02UL, BKIAOOM OMEYECHMBEHHBIX U 3APYOENHCHBIX YUEHBIX 8 peleHue
BANCHELIUUUX OUOTOSULECKUX U IKOJOSUHLECKUX NPOOIeM.

HEJU U 3AJTAYU U3YUEHUS YYUEBHOI'O NIPEJIMETA
«BUOJIOT US»

Hear wu3yuenusi ydedOHoro mpeamera «buosiorusi»— oOBIaacHHE O0YUYAIOIIMMUCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpPTraHU3alliH JKUBBIX CHCTEM Pa3HOTO paHra W
MPHOOPETEHNHE YMEHUI HMCIIOIB30BaTh 3TH 3HAHMSA: JIJISl TPAMOTHBIX JIECHCTBUI B OTHOIICHUH
OOBEKTOB JKMBOM MPHUPOJBI U PCIICHHS  Pa3IUYHBIX  JKM3HCHHBIX  MpoOJieM; 6
Gdopmuposanuu  unmepeca K OnpedeiéHHOU 001acmu npodeccUOHAIbHOU OesmelbHOCMU,
C8A3AHHOIU € buoa02uel, Ul K 8b100py yuebH020 3a6edenus 01 NPOOOINHCEHUS OUOTOSULECKO20
obpazosanus.

JlocTrokeHue 1eTi U3y4YeHus yueOHoro npeamera «brosorus» obecrneunBaeTcs: pelicHueM
CIIEAYIOMIMX 3a/1a4 Ha 0a30M yposHe: OCBOCHHE OOYYAIOIIUMUCS CHUCTEMBl 3HAaHUU O
OMOJIOTUYECKUX TEOPHUAX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3ax, IMpaBUIiaX,

CITy’KalllUX OCHOBOH uis (hOpMHUPOBAHMS MPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTHHE
MHpa; O METOJaxX HAy4HOIO MO3HAHMs; CTPOCHHM, MHOrO0OOpa3HH U OCOOEHHOCTSIX >KMBBIX
CUCTEM PA3HOIO YPOBHS OpraHU3allMM; BBINAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTHH;



dbopMupoBaHre y OOYyYarONIMXCs II03HABATENbHBIX, WHTEUIEKTYalbHBIX W TBOPYECKUX
CHOCOOHOCTEH B Ipoliecce aHalu3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUU HAYUHBIX
B3TJISZI0B, UAEH U MOJIXO0J0B K H3YYEHHIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJICHHE Y O0y4JaroImuxcsi o0uiei KyiabTyphl, (PYHKIIMOHATBLHOW IPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATh M OIICHUBATH SIBIICHUS OKPYXKAIONIETO MHpA JKUBOW MPUPOJLI Ha
OCHOBAHUWU 3HAHUH W ONbBITA, IOTYYCHHBIX IPU H3YYCHUHN OUOJIOTHH;

(dhopMupoBaHHE Y 00yUAIONINXCS YMEHUH HIUTFOCTPUPOBATH 3HAUCHUE OMOIOTHUSCKUX 3HAHUI
B TMPaKTUYECKOW JEATEIbHOCTH YEJIOBEeKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM IKHUBOW TMPUPOIBI,
HE0OXOIMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COONIONCHUS STUYCCKUX HOPM IPHU
MPOBEACHUU OMOJOTUYECKHUX UCCIICTOBAHUI;

OCO3HaHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUW [IJI1 TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MPUMEHEHUE NPUOOPETEHHBIX 3HAHUH W YMEHHMM B TIOBCEAHEBHON >KU3HHM JUISl OIICHKHU
MOCNIEACTBHI CBOEH NEATENBHOCTH M0 OTHOLICHHUIO K OKPYXAIOIIeH cpelie, COOCTBEHHOMY
3JI0pOBbI0; 000CHOBaHHE U COOIOZCHIE Mep MPOQPIIAKTUKY 3a00TICBaHHIA.

Ha yenyonennom yposne:

O3HAKOMIIEHUE 00YUAOWUXCA ¢ MEMOOAMU NOZHAHUSL HCUBOT NPUPOODL. UCCIE008AMENbCKUMU
Memooamu OUONI02UYeCKUX HAVK (MONEKVIAPHOU U KIeMOYHOU Ouono2uu, 3moOpuoiocuu
u buonocuU pazsumusl, 2eHemuKU U celekyul, OUOMexXHON02UU U CUHMEMU4ecKol OuosoculU,
NANEOHMON02UU, IKOIO2UU);, MEMOOAMU CAMOCMOSMENbHO20 NPOBEOCHUsL OUONOSULECKUX
uccnedosanull 6 nabopamopuu u 8 npupooe (HabarvOeHue, umepeuue, SKCNePUMEHM,
Mooenuposanue);

061A0€eHUe  OOYUAIOWUMUCS  YMEHUSIMU.  CAMOCMOSIMENbHO — HAX0O0UMb,  AHATUUPOBANb
U UCNONB308aAMb  OUONIO2UYECKYI0  UHGOpMayuro,  NOIbL308aAMbCA  OUOIOSUYECKOU
MEPMUHONIO2UET U CUMBOIUKOLL, YCMAHAGTIUBAMb CB53b  MedCcOy pazeumuem Ouoiocuu
U COYUATLHO-IKOHOMUYLECKUMU U IKOTIOSUYECKUMU NPOOIEeMAMU Yelo8euecmed, OYeHUBAams
noCie0Ccmeusi ceoell 0estmeIbHOCMU N0 OMHOWEHUI0 K OKpYydcaouell. npupooHoll cpeoe,
CcOOCMBEHHOMY 300P0BbI0 U 300POBLI0 OKPYIHCAIOWUX TH00€U;, 000CHOB8bIBAMb U COON0ANb
Mepbl NPOPUIAKMUKU  UHDEKYUOHHBIX 3a001e8anUll, Npasula nosedeHus 6 npupooe
u obecneuenus 6e30NACHOCMU COOCMBEHHOU JHCUBHEOEAMENbHOCMU 6 YPe36blUaAlHbIX
CUMYayusx NpupooOHO20 U MEXHOLEHHO20 Xapaxkmepa, Xapakmepu3oeamsv CO8PEMeHHble
HayyYHble OMKPLIMuUs 6 061acmu OUOI0UU,

pazeumue y 00yuarWuUxcs UHMENIeKMYAlIbHbIX U MBOPYECKUX CHOCOOHOCmell 8 npoyecce
3HAKOMCMBA € 8bI0AIOUUMUCT OMKPLIMUAMU U COBPEMEHHBIMU UCCTEO08AHUAMU 8 OUOTIO2UU,
pewaempiMu e npodremMamu, Memoooaocuel OUOI0SULeCKO20 UCCIe008aHUS,; NPOBEOCHUs.
IKCHEPUMEHMATIbHBIX UCCTIeO08AHUL, peuleHUuss OUOIO2UYECKUX 3aA0ay, MOOeaUpOBaAHUs.
OuoI02ULECKUX 00BEKMO8 U NPOYECCO8;

gocnumanue y 00yYanuuxcs YyeHHOCMHO20 OMHOWEHUS K JICUBOL Npupoode 6 Yeiom u K
OmOoenbHbIM €€ 00beKmam U AGNeHUAM; POPMUPOBAHUE IKONOSUHUECKOU, 2eHemuyecKou
cpamomuocmu, odwell Kyibmypvl HO8eOeHUsi 8 Npupooe; UHMeZpayuu ecmecmeenHo-
HAYYHBIX 3HAHUL,

npuobpemenue 00YYAIOWUMUCA KOMNEMEHMHOCMU 8 PAYUOHATLHOM HPUPOOONONb308aHUU
(cobnodenue npasun nogedeHus 6 npupooe, OXPauvl U008, IKocucmem, oOuocgepwi),
COXpaneHuu coOCMBEHHO20 300P08bs U 300P0BbsL OKPYICAIOWUX TH00ell (cOOM00eHUs mep



npouraxmuxku  3abonesanuil, obdecneyeHue  0OE30NACHOCMU — HCUZHEOesMeTbHOCTU
8 UPEe3BbIUAUHbIX CUMYAYUsX NPUPOOHO20 U MEXHOEHHO20 Xapakmepa) Ha OCHOGe
UCNONB308AHUS OUOLOUYECKUX SHAHUU U YMEHUU 8 NOBCEOHEBHOU HCUSHU,

coz0anue  Ycaoeuti Ol OCO3HAHHO20 — 8blOOPA  OOYHAIOWUMUCS — UHOUBUOYAILHOU
00pazoeamenbHoOl MpaeKmopuy, Cnocoocmsyrwell nociedyiouemy npo@eccuoHaIbHOMY
CamoonpeoeneHuro, 8 COOMEemcmaull ¢ UHOUBUOYAIbHbIMU UHMEPeCcaMu U NOMPeOHOCMAMU
peauoHa.

MECTO YYEBHOI'O TIPEJIMETA «BHOJIOI'U51» B
YYEBHOM IIJIAHE

B cucreme cpennero obmiero obpaszoBanus «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
MpHU3HaHa 00513aTeNbHBIM YUEOHBIM MPEAMETOM, BXOSIIUM B COCTaB MPEIMETHOM 00J1acTi
«EcTtecTBeHHBIC HayKn». YUeOHBIM IIJITAHOM Ha €€ u3ydeHue orBeeHo 70 yuyeOHbBIX 4acoB, MO
1 gacy B Hemento B 10 kiacce. B TemaTtnyeckoM IMaHUPOBAaHUHU yKa3aH Pe3epB yueOHOTO
BPEMEHH, KOTOPOE PEKOMEHAYETCS ISl peaau3alii aBTOPCKUX MOIX00B [0 UCIOIb30BAHUIO
pa3zHoo0pa3HbIX GOPM OpraHu3aluu y4eOHOTo Impolecca.

YueOubiii npeamer «buonorus» yrayOn€HHOTO YpOBHS H3YYEHHUS BXOAUT B COCTaB
npenMeTHor ob6nacTh «EctecTBeHHBIE Haykm». Ero m3ydeHme MpemrycMOTPEHO B Kilaccax
€CTECTBCHHO-HAYYHOTO TPOQWIS,, HANpUMep XUMHYECKHX, XHUMHUKO-OMOJIOTHYCCKIX
U MEIMIMHCKHX. B 3THX Kjaccax M3ydeHHE JaHHOTO MpeAMeTa MPeIyCMOTPEHO B 00BbEMeE
yueOHol Harpy3ku He MeHee 3 4 B Hezento B 10-11kmacce (o 105 41 B rox).

OT100p OpraHn3alMoOHHBIX (GOPM, METOAOB U CPEACTB 00yUEHHsI OMOJIOTHH OCYILECTBIISAETCS
¢ yu€ToM crietn(UKH ero CoAepKaHus U HAIPaBJIEHHOCTU Ha MPOJOHKEHHE OMOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEIHETO MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNnbHBIM YCIIOBUEM TNPU OOYYEHMM OMOJIOIMM Ha YIIIyOJIEHHOM YpOBHE SBIISETCS
MpoBeJieHHE JTa00paTOPHBIX U MpakTHUeckux paboT. Takke ydactue o0O0yJarommxcs
B BBIIOJHEHUHM IMPOEKTHBIX U Y4EOHO-UCCIIEOBATEIbCKUX padoT, TEeMaThKa KOTOPBIX
OIIPEAEIIAETCS YUUTEIIEM Ha OCHOBE HMEIOLIUXCS MaTepUaJbHO-TEXHUYECKUX PECYpPCOB
Y MECTHBIX MPUPOJIHBIX YCIOBHIA.

B TemaTnueckoM MIaHUPOBAHUU IS KKIOTO KIlacca MpearoiaraeTcs pe3epB yueOHOro
BpemeHu. Ha 0a30BOM ypoBHE €ro peKOMEHIYyeTCs HCIOJIb30BaTh JIsi MOBTOPEHHS U
3aKperyieHUs] MaTepuania, a Takke peduiekcuu. Ha yrimyOrneHHOM ypoBHE AJisi MPOBEIEHUS
0000IIAIONINX YPOKOB, 3alIUTHl 00YYarOIIUMUCS MPOEKTHBIX U Yy4eOHO-MCCIIeA0BATENbCKUX
pabor.

IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YUYEBHOI'O IPEIMETA «BHOJIOI' U51»

Cormacho ®I'OC COO, ycraHaBmuBaIOTCS TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS
00yJaronMMHUCs IPOrpaMM CPETHET0 00IIIero 00pa30BaHus: JUIYHOCTHBIC, METAIIPEIMETHBIC 1
MIpeIMETHBIE.



JIMHHOCTHBIE PE3YJIbTATBI

B crpykType JNHMYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI mpenMera «buosiorus» BbIIACICHBI
CIIEYIOIME COCTAaBJISIOUINE: OCO3HAHUe OOYYalOUIMMHCS POCCUHMCKONW TpakIaHCKOMN
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH U CaMOOIPEIEICHHUIO;
Haiuyue momusayuu K OOy4eHUIO OUOJIOTHH; yeleHanpasieHHoe passumue BHYTPEHHHUX
yOeXICHHI TUIHOCTH Ha OCHOBE KJIFOUEBBIX IICHHOCTEH M UCTOPUYCCKUX TPAJAUILIUN PA3BUTHS
OMOJIOTUYECKOTO 3HAHUS; 2OMOBHOCHb U CHOCOOHOCMb 00YJAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH JIE€ATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU  YCTAHOBKAMH, HPUCYLUIUMH CHCTEME
OMOJIOTUYECKOTO OOpa3OBaHUS; Haauuue MNPABOCO3HAHUA  HKOJIOTUYECKON  KYIbTYPHI,
CNOCOOHOCMU CTAaBUTH LIEIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JlugHOCTHBIE PE3yNbTaThl OCBOCHUS MpeameTa «bHOJIOTHsS» JOCTUTalOTCS B E€IUHCTBE
y4eOHOW U BOCIIUTATENBHOMN JESITEIbHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHICKUMU
COIIMOKYJbTYPHBIMU, UCTOPUUECKUMHU U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, TPUHSATHIMU
B OOIIIecTBE MpaBUJIaMUd M HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSA, PA3BUTHsI BHYTPEHHEN MO3ULIUU JTUYHOCTH, TATPUOTU3MA U
YBaXXEHUS K 3aKOHY U MPABOINOPSIKY, YEIOBEKY TPyAa U CTapLIEMy MOKOJIEHUIO, B3aUMHOIO
yBOXEHUs, OEpeKHOTO OTHOUICHHS K  KyJIbTypHOMY HACIEIUI0 U  TPaJuLUsSM
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuiickoii @enepannu, Ipupoie U OKPYKarollen cpese.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUSI y4eOHOTO mpeamera «buonorusy MOKHBI OTpaxaTh
TOTOBHOCTB M CIIOCOOHOCTH 00YYaIOIINXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUN, TO3UTUBHBIX BHYTPEHHUX
yOeXIAeHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LEHHOCTSAM POCCHUHCKOrO OOIIecTBa,
pacuIMpeHre KU3HEHHOTO OMbITa U ONBITa JEATEIbHOCTH B MPOIECCE peaTnu3allui OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UHCJIE B YaCTH:

1. Fpamancxoro BOCIIUTAHUA:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIIMK 00YJaIOIIErocst Kak aKTUBHOTO ¥ OTBETCTBEHHOT'O
YJIeHa POCCUICKOro O0IeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M 0OO0sf3aHHOCTEH, YyBa)KEHHWE 3aKOHAa U
IIPaBONOpPSAJIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TNPHU CO3JAaHUU
y4eOHBIX POEKTOB,

peleHny y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPeNeNIATh COOCTBEHHYIO MO3HIIMIO 110 OTHOILIECHHIO K SBJICHUSM COBPEMEHHOMN
KHU3HHU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aUMO/IEHCTBHS
JOZIeH C Pa3HBIMH YOSKICHUSIMU, KYIbTYPHBIMU LIEGHHOCTSIMHU U COLTMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MTO3HABATENIBHBIX M HCCIEAOBATENIbCKUX 33]1a4, YBAXKUTEJIBHOTO OTHOUIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM 1€ATEIHHOCTH.

2. IIaTpMOTHY€ECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXKTAaHCKON UACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTH Iepes PoauHOMN, ropaocTu 3a CBOM Kpail, CBOIO



Ponuny, cBOM s13bIK U KYJIBTYPY, IIPOLUIOE U HACTOAILEE MHOIOHALIMOHAJILHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUE K IPUPOJHOMY HACIIECIHUIO U ITaMATHUKAM IIPUPOJBL; JOCTHKECHUIM
Poccun B Hayke, HCKYCCTBE, CIIOpTE, TEXHOJIOTUSX, TPYAE; CIOCOOHOCTh OI[CHUBAThH BKJIA[

POCCUIMCKHMX YUEHBIX B CTAHOBJICHHUE M Pa3BUTHE OMOJIOTMH, TOHUMAaHUS 3HaYeHUs OMOJIOTUY B

[IO3HAHUU 3aKOHOB MPUPO/Ibl, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOILECTBa;

uzelHas yoex1I€EHHOCTb, FTOTOBHOCTb K CIIY)KEHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 32
ero cyan0y.

3. lyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIUIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH Ha
MOpaJibHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPAAULIMSIMU HapoaoB Poccun.

4. JcTeTHYEeCKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

ITOHUMAaHHE YMOLMOHAIIBHOTO BO3ACUCTBUS KUBON IPUPOABI U €€ HEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSBIIATH KAYECTBA
TBOPYECKOM JINYHOCTH.

5. ®u3n4ecKoro BOCNUTAHNUSA:

MOHMMAaHUE W peau3alus 370pOBOTO M Oe30rmacHoro obpasa XKu3HH (3I0pOBOE MHUTAHUE,
COONIOZICHHE THTMEHUYECKHX MPaBHJI M HOPM, cOaJaHCUpPOBAHHBIA pPEXUM 3aHATHH U
OTHbIXa, peryiaspHas ¢u3ndeckas aKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHUE IIEHHOCTH MPABUJI MHANBUIYaTFHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO TTOBECHUS B
CUTYaIUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMIOCICACTBUH M HENPHUATHS BPEIHBIX NTPHUBBIUCK (YIMOTPEOJICHHUS] aTKOTOJS,
HapKOTHUKOB, KYPEHHUS).

6. TpyaoBoro BocniuTaHusi:

TOTOBHOCTB K TPYAY, OCO3HAHWE IICHHOCTH MacTepPCTBa, TPYIOTIO0HE;

TOTOBHOCTH K aKTHUBHOU NCATCIIbHOCTHU TEXHOJIOTMYECKOU U COHI/IaJ'IBHOI\/'I HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATh M CAMOCTOSITENILHO BBIMIOJMHATH TaKYHO
JACATCIIbHOCTD,

UHTEpEC K pa3IuyHbIM cdepaM MpodecCHOHATBHONW NesATeIbHOCTH, YMEHHE COBEpIIATh

OCO3HAHHBIN BHIOOp OyayIIel mpodecCuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KM3HCHHBIE TIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TIPOTSHKEHUN BCEH JKH3HHU.

7. IKOJOTHYECKOr0 BOCIUTAHMS:



HKOJIOTUYECKU 11€1ecO00pa3HOe OTHOUICHWE K MPUPOAE KaK HMCTOYHMKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYpBl: IMPHOOPETEHHE OIbITAa IUIAHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MO>KHBIX IOCIIEICTBUH JUIsl OKpY>KaIoIIei cpeibl;

OCO3HaHME TJO0ATBHOTO XapakTepa OSKOJOTMYECKHX MpoOIeM M MyTed HuX pEelIeHHUs;

CIOCOOHOCTH MCIONIb30BAaTh MPUOOpeTaeMble IPU U3YUEHUN OMOJIOTHUH 3HAHUS  YMEHUS TIPU
pemieHnH TpoOIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPHPOJIONONb30BaHUEM (COOIIOACHNE
IIPaBUJI [TOBEACHUS B IPUPO/IE, HAPABICHHBIX HA COXpPAaHEHUE PAaBHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HEMPUATUE JCHCTBUM, MPUHOCAIIUX BPE] OKPYKAIOIIEeH MPUPOIHON cpesie, YMEHHE
IPOTHO3UPOBATH HEOJATONPHUSATHBIE JKOJOTMYECKHE ITOCIEACTBUS MPEAIPUHIMAEMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HAIMYAE PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, 9JKOJIOTMYECKOH KYIBTYpBI, OIIBITA
NESTEIIbHOCTH HKOJIOTMYECKON HAMpaBIIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMHU B
MI03HABATEIBHOW, KOMMYHUKATUBHOW M COIMAIEHOW MPAKTHKE, TOTOBHOCTH K y4acTHIO B
NPaKTUYECKOHN eATEILHOCTH SKOJIOTUIECKON HAIIPABICHHOCTH.

8. LleHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKd M OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOI'O Ha JMAJIOre KYJbTYp, COCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYpbl KaK CPEACTBa B3aWMOJECHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MMOHMMaHUE CHelU(PUKH OMOJOTMM KaK HayKd, OCO3HaHUs €€ poiau B (POPMHUPOBAHUU
pPallMOHATIBHOIO HAyYHOTO MBILIUICHHUs, CO3/IaHUM LEJIOCTHOTO MpEeJCTaBiIeHUs 00
OKpYXXalollleM MHpE KaK O €IUHCTBE NPUPOJbI, YeJoBeKa U OOIIecTBa, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U pPEelIeHUH NMPo0JIeM COXpaHEHHs PUPOJHOIO PaBHOBECHS;

yOEeKAEHHOCT, B 3HAYMMOCTH OWOJIOTMM MAJI1 COBPEMEHHOM LMBMIM3ALUU: OOECHeueHus
HOBOTO YPOBHS pa3BUTHS MEIUIMHBI; CO3JlaHHE TIEPCIEeKTUBHBIX OMOTEXHOJIOIHH,
CIIOCOOHBIX pelIaTh PeCypcHble MpoOJIeMbl pa3BUTHS YEJIOBEUECTBA; MOMCKA MyTeH BhIX0/1a
U3 TI00AJIbHBIX SKOJIOTMYECKUX NpoljeM M obecredeHus mnepexoaa K YCTOWYHMBOMY
Pa3BUTHIO, PAIMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOJHBIX PECypcoB M (OPMUPOBAHUIO
HOBBIX CTaHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OHMOJOTHYECKHX 3HAHUM B IENSAX MOBBIIMICHUS OO0Ien
KYJBTYpBbl, €CTECTBEHHO-HayYHON T'PAaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKIMOHAIbHOMH
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB TIO3HAHMs, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJBb30BATh MOJTy4aeMble 3HAHMSA JJIS aHaIM3a U OOBSCHEHMS SIBICHUUN
OKpPY’KaoIIero MUpa U MPOUCXOAUINX B HEM M3MEHEHUIl; yMeHue /ieiarb 000CHOBaHHbBIE
3aKJIIOYCHHUS. Ha OCHOBE HAy4yHBIX ()AaKTOB M MMEIOIIMXCSA JAHHBIX C LEJBIO IOJTYy4eHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO UCIIOJIb30BaTh OMOIOTUYECKHE 3HAHUS TSl PeLIeHUs pooieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALUAX;

OCO3HAaHHE IICHHOCTM HAy4YHOM JAESITEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH IPOEKTHYIO U
MCCIIEI0BATEIBCKYIO ACSITEIBHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K HENPEPhIBHOMY O0pa30BaHMIO M C€amMooOpa30BaHUIO, K
aKTUBHOMY
MIOJTyYCHUIO HOBBIX 3HAHUH 110 OMOJOTUU B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

B niporiecce H1OCTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHUS 00YYAIOIIUMHUCS ITPOTPAMMBbI
cpemHero oOmiero oOpa3oBaHHs y OOYYArOMIMXCS COBEPIICHCTBYETCS IMOYUOHALLHBLI
unmeniexkm, TPENNONAraloui  CHOPMHUPOBAHHOCTE:  CAMOCO3HAHUSA,  BKJIIOYAIOIIETO
CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIILHOE COCTOSHUE, BUJCTh HAIPABICHUS Pa3BHTHUS
CcOOCTBEHHOM SMOIIMOHAIBHOU cepbl, OBITh YBEPECHHBIM B ceO¢;
camope2yiuposanis, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32

CBOE TIOBEJCHHE, CIIOCOOHOCTHh aJalTHPOBATHCS K HOMOIMOHAIBHBIM HM3MEHCHHSIM U

MPOSIBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYymMpeHHel Momugayuu, BKIIOYAIOMEH CTPEeMJICHHE K JOCTIKCHHMIO LENH U YCIexy,

ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, CXO/ISI U3 CBOMX BO3MOXKHOCTEH;
omMnamuy, BKIOYAIONMEH CHOoCOOHOCTh TOHMUMATh O3MOIMOHAIBHOE COCTOSHHUE JpPYTUX,

YUUTBIBATh €r0 IPH OCYIICCTBICHUU KOMMYHHUKAIIMU, CHOCOOHOCTh K COYYBCTBHIO U

COIIEPEKMBAHHUIO;

COYUANILHBIX HABLIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHHS C JAPYTHMHU
JIFOIbMH,
3a00THTHCS, IPOSBIISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeameTHbie pe3ysbTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus» exitouarom:
3HaYUMBIE [ (OPMHUPOBAHUS MHPOBO33PEHHSI OOYUAIONMUXCS MEXKIUCIUIUTMHAPHBIC
(MexXTpenMeTHbIE) OOIIeHayYHbIC TOHSTHS, OTPaXKAIOIINUE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U crenupuKy METOJ0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPTHUsl, SBJICHUE, TPOIECC, CUCTEMa, HAyYHbIN (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHs, UCCIeI0BaHuE, HAOMI0IeHIE, H3MEPEHUE, SKCIIEPUMEHT U JIP.); YHUBEPCAIbHbBIE
yueOHbIe 1elicTBUS (MT03HaBaTeIbHbIe, KOMMYHUKATUBHBIE, PETYISATUBHEIE), 00ECIICUHNBAIOIINE
dhopmupoBanre GYHKIIMOHATHLHON TPAMOTHOCTH U COITMATILHON KOMITETCHIIMH 00YJarOIIXCsl;
CIOCOOHOCTh o0yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS M yHHBEPCAJIbHBIC Y4eOHBIC JEUCTBUS B IO3HABATEIHHOM M
COIMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTPAMMBI CPEAHETO OO0IIero 00pa3oBaHUS
JOJDKHBI OTPaXkaTh:

OBiajeHNe YHUBEPCATbHBIMHU V‘-IC6HBIMI/I II03HABATEILHBIMU ACHCTBUSIMU:

1) 6aszosvie nocuueckue oeticmeust.

CaMOCTOSITENTLHO  (DOPMYJIHPOBATH u aKTyallu3upoBaTh  Mpodiemy,

paccMaTpuBaTh e€ BCECTOPOHHE;

WCIIOJIB30BATh MPH OCBOCHHM 3HAHWW NMPHEMBI JTOTMYECKOTO MBINIICHHS (aHAJIN3a, CHHTE3a,
cpaBHEHUs, Ki1accuukamuu, 0000IIeHHS ), pACKPBIBATH CMBICII OMOJIOTHYECKUX TTOHITHI
(BBLICTISITh MX XapaKTEpHbIC MPHU3HAKH, yCTAaHABIMBATH CBS3M C APYTUMH IOHITHSMH),

OTIPECIISATH LIEH IeATEeIHbHOCTH, 3a71aBasi TapaMeTPhl U KPUTEPHUH HX JOCTHIKCHHSI, COOTHOCHUTH

PE3YIBTATHI AEATEIILHOCTH C TTOCTABICHHBIMHU IEIISIMH,



MCIOJIb30BaTh OMOJIOTMYECKHUE TOHITHS ISl 0ObSICHEHUS (DAKTOB U SIBJICHUIA KUBOW MTPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, ISTyKTHBHBIC, TI0 AHAJIIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIUPOBATH BHIBOIBI
U 3aKITIOUYCHHUS;

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA JUIS TMPEACTABICHUS CYIIECTBEHHBIX CBSI3CU U
OTHOIIICHHI B H3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, & TAK)KE MPOTUBOPEUNI pPa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3padarbIBaTh IJIaH PEIICHHs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MAaTePUAIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBHE pE3YJITATOB LIEISIM,
OLICHUBATh PUCKH MOCIICICTBUI IETCILHOCTH,

KOOPJAWHHUPOBATh W BBINOJNHATH pabOTy B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBATh KPEaTHBHOE

MBILIUIEHHE TPH PEIICHUH >KU3HEHHBIX MpodieM; 2) 6azosvie

uccneoosamenbeKue Oeticmsus.

BJIQJICTh HABBIKAMH Y4YeOHO-UCCIIEIOBATEIbCKOW W TPOCKTHOH JEATEIIbHOCTH, HaBBIKAMH
paspenieHuss mpodieM; CIIOCOOHOCTRIO W TOTOBHOCTBIO K CaMOCTOSITCIILHOMY ITOMCKY
METOJIOB PEIICHHSI MPAKTUICCKUX 3a/1a4, TPUMCHCHHIO Pa3IMYHBIX METOJIOB TIO3HAHHUS,

WCIIOJIb30BaTh Pa3jMYHbIC BHUJBI JACSITCILHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUs, €ro
UHTEPIPETALNH, IPEOOPA30BAHUIO U IIPUMECHEHUIO B YUCOHBIX CUTYAIIUSX, B TOM YUCIIC TIPU
CO3aHUH YUEOHBIX U COIIMANIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAy4YHBIM TUIl MBINUICHHS], BIAJAE€Th HAyYHOM TEPMHHOJOTHEH, KIIFOUEBBIMH
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/ladyll B OOPa30BATEIbHOM MAESITETBHOCTU H
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISATH TIPUIMHHO-CIICJICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 337a4y, BBIJIBUTATH TUIIOTE3Y
e pelleHusi, HaXOMUTh apTyMEHTHI I J0Ka3aTelbCTBA CBOMX YTBEPXKIEHUH, 3a/aBaTh
napaMeTpsl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH IMOTYICHHBIE B XOJI€ PEIICHUS 3a7]a9d PE3yIbTaThl, KDHTHYECKH OIIEHUBAThH UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH IIPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIIATH IICJICHATIPABIICHHBIA ITOMCK TIEPEHOCAa CPEJICTB W CIIOCOOOB JICWCTBHS B
poeCCHOHAIBHYIO CPEY;

YMETh ITEPEHOCUTH 3HAHMS B TIO3HABATEIILHYIO U MPAKTHYCCKYIO 00JIACTH KU3HEICATCIIEHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, ITPE/IIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHUS;, CTABUTH MPOOICMBI

"
3a/1a4yM, JOMYCKAIOIUeE allbTePHATUBHBIE PEIICHHUS,

3) Oeticmeus no pabome ¢ ungopmayueti:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HHPOpMaNHH (TEKCTe Yy4eOHOTO MocoOus,
HAyYHO- TMONYJSPHOH JHUTepaType, OHMOIOTHMYECKHX CJIOBapsAX U  CIPaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax IaHHBIX, B MIHTepHeTe), aHAIM3upOBaTh WH(POPMAIHMIO PA3TUIHBIX
BUJOB W (QOpM TMpEACTaBICHUS, KPUTUYECKH OICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTE;



¢dbopMynupoBaTh 3ampoChl W TNPUMEHATh pa3jIMyHble METOJbl TPU TIOHCKe U O0TOOpe
O6uonornyeckoit nHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YIeOHBIX 3a/1a4;
npuoOpeTaTh ONBIT HUCIOJb30BAHUSA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO ~ BBIOMPATh  ONTUMaIbHYIO (OpMy MpPEACTABICHHS  OHOJIOrMYECKON
uHpOpMaIU
(cxembl, TpaduKH, AUArpaMMBbl, TaOJIHUIIBI, PUCYHKH U Jp.); UCIOIH30BATh HAYYHBIN A3BIK B
Ka4ecTBE CPEJCTBA MpH paboTe ¢ Onomormyeckoil MHMGopManueil: NpUMEHITh XUMHUYECKHE,
¢du3nvecKkre U MaTeMaTUYeCKHe 3HaKU U CUMBOJIBI, (hopMyIibl, aO0peBuaTypy, HOMEHKIIATYPY,
MCIOJIB30BATh U MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIIHOCTH;
BJIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aLIMTHI HHPOPMAIHH, HHPOPMAIIHOHHOM 0€3011acHOCTH
JMYHOCTH.

OB1ajicHNe YHUBEPCAILHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU:

1) obwenue:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCEX chepax KU3HHU; aKTHBHO Y4aCTBOBATh B JUAIIOTE HJIH
JMCKYCCHHU TIO CYIIECTBY 00CYXIaeMoi TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KICHHS OTHOCHTEJIHO BBINOJHEHHUS IpeIaracMoil 3a/laud, YYUTHIBATH HWHTEPECH H
COTJIaCOBAHHOCTH MMO3MIIMI JPYTUX YIaCTHUKOB JHAJIOra HIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEJICTBA OOIIEHMs, TOHUMATh 3HAYEHNE COIMAIBHBIX 3HAKOB,
IPEANOCHIIIOK BO3HMKHOBEHHS! KOH(MIMKTHBIX CHUTYallMil; YMETh CMSATYaTh KOHQJIUKTHI H
BECTH TIEPETOBOPHI;

BJIAJICTh Pa3InIHBIMHU CIIOCOOAMH OOIIEHHUS U B3aUMO/ICHCTBHS; MOHUMATh HAMEPEHUS IPYTHX
JFOJIEH, TPOSBIIATH YBaXKHMTEILHOE OTHOIIEHHE K COOECENHHKY W B KOPPEKTHOM (opme
(GOpMYIHPOBATH CBOM BO3PAKEHHS,

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C HCIIOIb30BAHHEM SI3BIKOBBIX CPEJICTB;

2) coemecmuas OesimeibHOCMb. TIOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOU H
WHIUBUAYAJIbHONH pabOThl MpU pElIeHUH OHOJIOrHYecKor MpoOieMbl, OOOCHOBBIBATh
HEO0XOMMOCTh TPUMEHEHUS! TPYNIOBBIX (OPM B3aMMOJAEHCTBHS MpPH pPEUICHUU Y4eOHOU
3aJ1auu;

BbIOMpPAaTh TEMAaTHKy ¥ METOJbl COBMECTHBIX NEHCTBUN C y4y€TOM OOIIUMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

IIPUHUMATD LIEIM COBMECTHOM EATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS
o €€ JOCTH)KEHHIO: COCTABJIAThH IUIAH JIEWCTBHM, paclpelressaTh POau C Y4ETOM MHEHMM
Y4aCTHUKOB, OOCYXKIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro yYaCTHHKA KOMaH[bl B OOIIMI pe3ysbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IPOEKThl, OLEHWBAaTh WAEHU C IO3ULIUH HOBU3HBI, OPUIHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IO3UTUBHOE CTPATETMUYECKOE ITOBEJEHUE B PA3JIMUHBIX CUTYaLUsAX, IPOSIBIIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.



OBJIaI[eHI/Ie YHUBCPCAJIbHBIMHU PCrYIATHBHBIMHA Z[GI>'ICTBPI$IMHI

1) camoopeanuzayusi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHUS MTPOOJIEM M MX PEIICHUS B )KU3HEHHBIX
U y4eOHBIX CUTYalLIUSX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUN IEJIEBbIE M CMBICIOBBIE YCTAaHOBKU B CBOUX
JNENCTBUAX U MOCTYIIKAX IO OTHOLLUEHUIO K )KUBOH IPUPOJIE, CBOEMY 30POBBIO U 310POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBJISATh I03HABATEIbHYIO JI€ATEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNIbHOM AEATEeIbHOCTU U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTABJIATH TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHU;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciiupsaTh paMKH1 y4eOHOro MpeaAMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUMN; AeaTh

OCO3HAHHBII BBIOOP, APTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSBICHUIO IUPOKOH SPYAULIMU B PA3HBIX 00JIaCTIX
3HAHUU, TOCTOSITHHO MOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYpPHBIH YPOBEHB;

2) CamoKoOHmpob.

J1aBaTh OIEHKY HOBBIM CHTYAIlMssM, BHOCHTH KOPPEKTHBHI B JEATEIHLHOCTH, OIIEHMBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJIETh HABBIKAMM [T03HABATEIHHON pe(IIEKCHHM KaK OCO3HAHHs COBEPINAEMBIX IEUCTBHH U
MBICITUTEIBHBIX IPOIIECCOB, WX PpE3yJbTaTOB M OCHOBaHHIiA; HCIIOIb30BaTh MPUEMBI
pedrekcuu IS OLEHKH CHTYaIlUH, BBIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHUYKEHHIO; IPHHUMATh

MOTHBBI M QpT'YMEHTBI IPYTHUX MPH aHAIN3E PE3yIbTAaTOB JESITEIbHOCTH,

3) npunsimue cebs u opyeux:
MPUHUMATD Cce0sl, MOHMMAas CBOM HEJOCTATKH U JIOCTOMHCTBA;
MPUHAMATh MOTHBBI W apTyMEHTHI JPYIMX TIPH aHAJIW3e pPe3yIbTaToB
JeSATeIbHOCTH, TTPU3HABATh CBOE TIPABO M MPaABO JIPYTHX Ha OMIMOKH; pa3BUBATh
CTIIOCOOHOCTH MIOHMMATh MHP C TIO3HIIUHU JIPYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIbTATBI HA BA3OBOM YPOBHE

[IpenmeTHbie pe3ynbTaThl ocBoeHHs! mporpaMMbel COO mo Ouosiornu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT cnenuduyeckue 11 yaeOHoro npeamera «buosnorus» HayuyHble 3HAaHUS, YMEHUS U
CHOCOObI NIEHCTBUN MO OCBOEHHUIO, MHTEPHpETalMd U NpeoOpa30BaHUIO 3HAHUM, BH/IbI
JESITeIbHOCTH 110 TIOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YUeOHBIX
CUTyallUsX, a TaKXKe B pEalbHbIX >KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B
IporpamMMe IpeaMETHBIE PE3yJIbTaThl IPEACTABICHbI 110 roJaM 00y4eHHUs.

10 kaacc

Hpe[[MeTHBIe PE3YIbTAaThl OCBOCHUSA y‘-IGGHOFO npeamMeTa «buonorusy AOJIKHBI OTpaXaTh:



1) chopMUPOBAaHHOCTH 3HAHHMI O MECTE€ M POJIM OMOJIOTMU B CHCTEME HAYYHOTO 3HAHHMS
€CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHON €CTeCTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHHUS; O BKIJIAJEC POCCUHCKUX M 3apyOEkKHBIX YUYEHBIX-OMOJOrOB B
paszButue Ouosioruu; (yHKIMOHATIHLHOW TPaMOTHOCTHU YEJOBEKa JUIs PEIICHUS >KU3HEHHBIX
3aa4; 8 MO3HAHUU _ 3AKOHO8  Npupoobl U peueHuu NnpodieMm  pauuoHaibHO20
NPUPOOONOIb308aHUSA, O 8KAAOE POCCULUICKUX U 3APVOEHCHBIX YUEHBIX 8 PA3BUMUE DUOIOUU,

2) yMCHHE paCKpbhIBaTh COJCPKaHUE OUOJOTHUECKUX TEPMUHOB U TIOHSATHI: KHU3Hb, KIICTKA,
opranusM; Metabonu3M (0OMEH BEIIeCTB M IPEBpAlllCHHE HSHEPruM), TOMEOCTas
(camoperymnsius), ypOBHEBas OpTraHMU3AIMs IKUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpomyKiusi), HACIEACTBEHHOCTh, U3MEHUMBOCTh, POCT U PA3BUTHUE; 81dOCHUE CUCHEMOU

OUOI02UYECKUX 3HaHuLZ Komopas eKjiardaent. buonocuyeckue meopuu (memquaﬂ meopus T.

Hlsanna, M. Hnevoena, P. Bupxosa; xpomocomnas meopus nacieocmeennocmu 1. Mopzana);

yvuenus (H. U.

Basunosa — o yenmpax mnoe006pazus u npoucxoxHcoeHus KyJabmypHblX pacmenuil); 3aKoHbl
(e0uHo0b6pa3Usl _NOMOMKO8 _Nep8o20  NOKONeHUs, pACWenienus, 4ucmomol _2amen,

Hezasucumo2o Hacnedosanus 1. MeHOeﬂ;z; 20MOJlo2U4eCcKux DﬂaOS 6 _HACAeOCMBEHHOU

usmenyusocmu H. .

BCZGI/UZOGCI),' npuHyunsvl (KOMI’UZ@M@HI’I’ICZDHOCWZM), OIpCaACIAATh
T'paHUIbl UX IPUMEHUMOCTHU K JXUBBIM CUCTEMAM;

3) ymeHwue BiIaJeTh METOaMH HAYYHOTO TO3HAHUS B OMOJIOTMH: HAOJIIOICHHE U OTIMCAHUE
KUBBIX CHCTEM, MPOILIECCOB U SBIECHUHN; OpraHM3alus M MPOBEIEHUE OHUOIOTHMYECKOTO
OKCIIEPUMEHTA, BBIJIBI)KCHHE THIOTE3bI; BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEIYEMbIMHU
BEJIMYMHAMHU, OOBSICHEHHE TONYyUYEHHBIX PE3YyIbTaTOB, HCIOIb30BAHHBIX HAYUYHBIX MOHSATUH,
TEOpUH M 3aKOHOB; VMeHUe 0elamb 6bl800bl HA OCHOBAHUU NOJYVYEHHbIX De3VIbMamos;

G1A0CHUE OCHOBHLIMU MEmMOoOaMU HAVYHO20 NO3HAHUS, UCNONL3YEeMbIX 6  OUON02UYECKUX
UCCNICO0BAHUSX IHCUBBIX 00BEKMOE (Onucanue, usmeperue, HabaroodeHue, IKCNEPUMenn),

4) yMeHHUe BBIICIATH CYNIECTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT U SYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB
Y TIPEBpAIICHUS YHEPTUH B KJIeTKE, (POTOCUHTE3a, INTACTHYESCKOTO M SHEPreTHIECKOr0 OOMEHa,

XEMOCHHTE3a, MHUT03a, MeH03a, OILIOJOTBOPEHUS, PA3MHOKCHUS, HHIUBUIYaTbHOTO PA3BUTHUS
opranu3ma (OHTOTEHE3); dBMOMPOPHO20 U 2emepompopHo20  munos numanus,
domocunmesa,  camemocenesq,  IMOpuoene3a,  NOCMIMOPUOHAILHO20  PA3SUMIUS,
63AUMOOCIUCMBUSL 2EHO8, 2eMePO3UCA; UCKYCCMBEHH020 ombopa,

5) ymenue ycmanasiueams 83aumocesisu Mexicoy Opeanoudami KIemru U ux QYHKYusIM,
CIMpOeHueM KIemoK DA3HbIX MKAHeU U UX (DYHKYUAMU, MeNCOY Op2AHAMU U CUCTEMAMU
0pP2AHO8 Y PACIMEHU, HCUBOMHBIX U YEI0BEKA U UX (DVHKUUSIMU, MENCOY CUCMEMAMU OP2AHO8 U
UX  QYHKYUAMU, MeNCOY dManamu__0OMeHa 8eulecms; dmanami KIemo4Ho20 UUKIA U
JHCUBHEHHBIX UUKIIO8 OP2AHUSMOS8; IMANAMU__IMOPUOHAILHO20 _PA3EUMUS,; 2eHOMUNOM U
Genomunom, penomunom u paxkmopamu cpeovt 0OUMAaAHUSL,

6) VYMEHUE 8bLAGIAMb OMAUYUNEAbHbIE NPUSHAKU HCUBLIX CUCIEM, 8 TNOM YUCAE PACMEHU,
IHCUBOMHDBIX U UESI0BEKA,

7) ymernue ucnoiv3oeambs coomeemcmeyrouiue apcymeHmal, 611!0]20214‘!807(‘]”0
mepmunojiocuro U CUMBOJIUKY Ol Q0KA3amelbCmed DO@CWLGCI OpP2AHU3BMOE  pPA3HbIX
cucmemamuuecKux cpynn,




8) yMeHue MpUMEHSTH MMOJTyYCHHbBIC 3HAHUS 1151 O0BSICHEHUSI OMOJIOTHUECKHUX TPOLIECCOB U
SBJICHUH, JUISI TPUHATHS TPAKTHYCCKHX PEHICHWH B IOBCEAHCBHOW JKU3HM C IIEJIBIO
obecrnieueHrs 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbsSI OKPYKAIOIINX JFOACH, COOTIOICHIS
HOPM I'PaMOTHOTO MTOBEACHHS B OKPYKAIOIIEH MPUPOIHON Cpeie; MOHMMAaHHE HEOOXOAMMOCTH
WCIOJIb30BaHUS TIOCTH)KEHUN COBPEMEHHOW OMOIOTHH ¥ OMOTEXHOJIOTHIA JIJISl PAIIHOHAIBEHOTO
MIPUPOIOTIONB30BAHUS;

9) yMmeHMe peliaTh 3JIEMCHTAPHBIC TEHETHUYSCKHE 3aJadd Ha MOHO- WU JUTHOpUIHOE
CKpCIMBAaHUE, CICIUICHHOEC  HACJICJOBAaHHWE, COCTABJIATH CXEMBl  MOHOTHOPHIHOTO
CKpEIMBAHUS IS MPEICKa3aHusl HACIICAOBAHUS MTPU3HAKOB y OPTaHU3MOB; YMeHUe peuiams
ouonocuyecKkue 3a0a4u; 6blAGIAMb NPUYUHHO-CIEOCEEHHbIE CEA3U_MENCOY UCCAeOVeMbIMU

buor0cUYeCKUMU npoyeccamu U A6JAEHUAMU, oenamb_8bl600blL U NPOCHO3bl HA OCHOBAHUU

NOJNIYY4E€HHbIX pe3yibmanios,

10) ymeHMe BBITIONHATH J1a00PaTOPHBIC U MPAKTUYECKHE pabOThI, COOI0IATh MPaBUIIA MTPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

11) yMeHHe KPUTHYECCKH OICHHUBATh M HUHTEPIPETHPOBATh MH(YOPMAINIO OHOIOTHYECKOTO
COJIEpKaHusl, BKIIFOYAIONIYI0 TICEBIAOHAYYHBIC 3HAHUS W3 Pa3NW4YHBIX UCTOYHHKOB (CMU,
HAy4YHO- TMOMYJISIPHBIC MaTepHajbl), STUYECKUE AaCIEKThl COBPEMCHHBIX HCCICIOBAHHI B
OMOJIOTUH, MEIWIMHE, OWOTEXHOJIOTHH; YMeHUe 6bl08UeaAmb 2Unomesbl, NpoSepsms Ux

IKCnepumermajibHbviMu CUG@CWI@CIMM, d)oprmpwz ueiv MCCﬂeaOSClHl/lﬂ, AHAIu3upoeantsv

noNY4€eHHble pe3yibmanivl U oenamb 6bl60()bl,'

12)ymenue co3maBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIC COOOILICHUs, 0000mias
OMOJIOTMYECKYl0 HMH(OpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, TI'PAMOTHO MCIIOJIb30BaTh
MOHATUMHBIN anmapaT OUOJIOTHH.

13) ymenue yuacmeosams 6 yueOHO-UCC1e008amenbCkol pabome no_Ouoi02ull, IKOA02UU U

MeOuyuHe, NPo8oOUMOU HA Oa3ze WKOJbHbIX HAVYHLIX obuwecms, U nyOauyHO npeocmasisime

NOJIVY4EHHble pe3yibmanmbvl Ha YY4eHUYEeCKUxX KOHd)epeHuuﬂx;

14)VM€HM€ oyeHueams smuvyecKue dacneknibl Co6pemeHHblX ucciedosanull 6 _obaacmu

ouono2uU U _MeouyUnbl (KJZOHHDOGCZHM@, UCKYyCCmBeHHoe 0nﬂ0@0m60ﬁ€H1/l€, HAnpaeJjierHrHoe

UBMEHEHUEe 2eHOMA U CO30aHUe MPAHC2EHHbIX ODZGHZ/L?MO@),'

15) ymenue  ocywecmensimos  ocosnamHbulii  6b100p  O6yOyuen  npogheccuorHanrbHou
oesmenvHocmu 6 obaacmu OUoI02uu, MeOUYUHbL, OUOMEXHONIO2UU, 6eMEPUHADUU, CEIbCKO20

xo3aucmea, nuwesou NPOMbIULTIEHHOChU, VZJZV6JZ}Zmb NO3HABAMENbHBLU urmepec,

HANDABNICHHbI HA _OCO3HAHHbIL 8bl60p coomeemcmayrouel npocbeccuu u l’ll?OOOJl.?iceHue

Ouo02UYeCcKk020 00pA306aHUL 6 VYPEICOCHUIX CPEOHe20 NpodecCUuoHaIbHO20 U BblCULE20
0bpazosanus.

11 kaace

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yU4eOHOTO npeameTa «bHonorusy T0MKHbBI OTPaXkaTh:

1) cdopMHPOBaHHOCTH 3HAHUK O MECTE W POJHM OUOJOTHH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS; O BKIIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE
6I/IOJIOFI/II/I; q)YHKLII/IOHaHLHOﬁ IrpaMOTHOCTH YCJIOBCKA JIA PCHICHUSA JKU3HCHHBIX 3a/1a4;

2) yYMEHHUE PacKpbIBaTh COJepKaHNE OMOIOTMIECKUX TEPMUHOB U MOHSTHI: BUJ, OIS,
reHoOH, SBOJIONMS, JABWXYIME CHUIbl ((PakTOphl) SBOJIONHUU, MPUCIOCOOIECHHOCTH



OpraHu3MOB, BHJI000pa30BaHUE, OSKOJIOTHYECKHE (AKTOPBI, OSKOCHCTEMa, TPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHUs, YKOJIOrHYecKas mupaMua, OuoreoueHos, onocgepa;
3) BiaJCHHE CHUCTEMOIl OMOJOrMYECKHX 3HAHWIl, KOTOpas BKIIOYAET: OCHOBOIIOJATAOUINE

OMOJIOTUYCCKHE TCPMUHBI W TIOHATHUA ()KI/I3HL, KJIICTKA, OpraHu3M, MeTa6OHI/I3M, romMeocCTas,

caMoperyaianusa, CaMOBOCIIPON3BCACHUEC, HACICACTBEHHOCTh, USMCHYHNBOCTh, POCT U Da3BI/ITI/I€);

ouosornyeckue teopun (xierounas Teopuss T. Illsamgma, M. Illneiinena, P. Bupxosa;

XpOMOCOMHas Teopus HacaenctseHHoctu 1. Moprana):; yuenusa (H. 1. BasuinoBa — o0 nedTpax

MHOFOO6D33I/IH U ITPOUCXOKACHUA KYJIBTYPHBIX DaCTeHHﬁ); 3aKOHBbI (eHI/IHOO6DaSI/IH II0OTOMKOB

OCPBOro IMOKOJCHHUA, PACIICTIIICHUA, YUCTOTHI raMCT, HE3aBUCUMOI'0O HACJICAOBAHHUA I. MGHILCJBI;

TOMOJIOTHYCCKHMX PSAJOB B HAcACACTBEHHOH m3MeHunBoctr H.M. BaswiioBa); NpUHIMIIBL
(KOMILIEMEHTAPHOCTH);

4) yMmeHue wu3arath OWOJOrMYecKHe Teopuu (dBonmonmonHas teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOLINUN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxoacTra K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHuM u myted somounu A. H. CeBepuoBa, yueHus o

ouoctepe B. U. BepHanckoro), onpenensaTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

5) yMeHue BIaJeTh METOAAMHU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOJIOJCHUE M ONMHUCAHUE
JKUBBIX CHUCTEM, ITIPOLIECCOB U SIBJICHUMW; OpraHu3alus MU TPOBEACHHE OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl; BBIABICHHE 3aBUCHMOCTH MEXIY HCCIEeIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYUYEHHBIX pPE3YylbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHITHIA,
TEOpUH U 3aKOHOB; YMEHHE JIeaTh BHIBOJIBI HA OCHOBAHUHU MOJIYUEHHBIX PE3YyJIbTATOB;

6) yMeHHue BBIACIATH CYIICCTBCHHBIC MPU3HAKH CTPOCHUS OMOIIOTHYECKHX 0OBEKTOB: BH/IOB,
MOMYJSIIIUKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIEHO30B M JKOCHUCTEM;
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJ1I000pa30BaHMsl, PUCTIOCOOJICHHOCTH OPTaHU3MOB, JNEHCTBUSI HKOJIOTHYECKUX (DAKTOpOB Ha
OpTaHU3MBbI, IEPEHOCA BEIIECTB U MIOTOKA SHEPTUH B SKOCUCTEMAaX, aHTPOIMOTCHHBIX M3MEHEHUN B
HKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOTCOXMMHUYECKUX IIHUKJIOB B
ouocepe; yMeHHE BBLICNATh CYIIECTBEHHBbIC MPU3HAKHU: BHUPYCOB, KIETOK NIPOKAPHOT U
DYKApUOT; OJHOKIETOYHBIX U MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4Ywuciie OakTepuil, rpubos,

DaCTeHHfI, KHUBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHoB U CHMCTEM OpPraHoB DaCTeHI/Iﬁ, KHNBOTHBIX,

YeJIOBEKA: IIPOIIECCOB KU3HENESTEILHOCTH, IPOTEKAIOIINX B OPraHU3MaX PaCTEHHH, )KUBOTHBIX U
4eI0BEKA; OMOJIOTMYECKHUX MPOIIECCOB: 0OMEHA BEIIECTB (META00IM3M ), IPEBPAIIICHUS] DHEPTHH,
OpoxkeHHs1, aBTOTPOGHOro M rereporpodHOro THUIIOB NMHMTAHMsA, (DOTOCHHTE3a M XEMOCHHTE3A,
MHTO3a, MeH03a, raMeToreHe3a, YMOpHOreHesa, NoCTAIMOPHOHATBLHOIO PA3BUTHUSA, PAa3MHOKEHHS,

WHIWBUIVAJILHOTO DAa3BUTHSA OpraHu3Ma (OHTOreHe3a), B3aWMOJIECHCTBUS TEHOB, TETEPO3UCA.

HCKYCCTBEHHOT0 0TOOpA;

7) yMEHHE NMPUMEHSTH MOJyICHHBIC 3HAHUS ISl O0BSICHEHHS OMOJIOIMYECKUX TPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HHM C IENIbI0 00eCTIeueHHs
0€30I1aCHOCTH CBOETO 3[I0POBbsi U 370POBbs OKPYXKAIOIIUX JIIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolleil NpUpOAHON cpene; MOHUMaHUWE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUM COBpPEMEHHOM ouonoruu TUIs paloHaIbHOIO
IPUPOONOIb30BAHNUS;

8) yMeHue yCTaHaBIMBATh B3aWMOCBSI3U MEXJy OPraHOWIAMHU KJICTKH M UX (YHKIUSIMH,

CTPOCHHEM KJIETOK Pa3HBIX TKAaHEH U MX d)VHKI_[I/I}IMI/I; MCKAY OpraHaMuv U CUCTEMAMU OPIraHOB Y

pACTCHUM, >KMBOTHBIX M UYEJIOBEKA M MX (bVHKHI/ISIMI/I; MCXKAY CUCTEMAMHM OpraHoB MW HX

d)VHKHI/IfIMI/I, MEXY dTarnaMu obMeHa BCIICCTB, J3TallaMM KICTOYHOI'O IHKJIA W KHU3HCHHBIX

IOUKJIOB OpraHu3MoOB. JTallaMH 3M6DI/IOHaJIBHOFO pa3BuTHUsA, T'CHOTHUIIOM H d)eHOTI/IHOM,

dbeHOTHIIOM U (haKTOpPaMU cpeabl OOUTAHU:




9) YMCHHE BBISBIISTH OTJIMUYUTEILHBEIC NMPHU3HAKH JKMBBIX CHCTEM, B TOM YHCJIC PACTCHHI,
KHMBOTHBIX KW YCJIOBCKA,

10) YMCHHEC UCIIOJb30BAaTh COOTBCTCTBYIOIINEC apIr'YMEHTHI, 6I/IOJ'IOFI/ILIeCKVIO TCPMHUHOJIOTUIO U
CHMBOJIMKY JUIA JOKA3aTCJIAbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMATHYCCKUX I'PVYIIII,

11) YMCHHEC pPCIIAaThb OMOJOrHYECKHUE 3aJa4M, BbIABJIATH NPUYMHHO-CICACTBCHHBIC CBA3HU
MEXKAY UCCICAYCEMBIMHA OMOJIOTMYECKUMHU nponcccaMu U ABJICHUAMM., ACJ1aTh BBIBOJbI K ITPOT'HO3bI

Ha OCHOBAaHHMH MMOJYYCHHBIX PC3YJIbTATOB,

12) ymeHue pemaTh 3JIEMEHTapHbIC OMOJIOTHYECKHE 3aJa4yH, COCTABISTH CXEMbI MEpeHOca
BEILIECTB U SHEPTUH B IKOCHCTeMax (LIEeMU MUTAHUS);

13) ymeHue BBINOJHATH Ja0OPATOPHBIC M MPAKTUYECKUE PaOOTHI, COOMIONATh TpaBHia IPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

14) ymeHuWe KpPUTHUYECKH OLICHMBATh W WHTEPIPETUPOBATH WHPOPMAIMIO OHMOJOTHYECKOTO
COJIepKAHUsA, BKJIIOYAIOUIYIO IICEBJOHAYUHBbIE 3HAaHUS M3 pa3IM4yHbBIX HCTOYHMKOB (CMU,
HAy4YHOIIONYJISIpHBIE MaTepuabl); paccMaTpuBaTh IJI00AJIbHBIE 3KOJOTMYECKUE MPOOIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOILICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

15) ymenue co3aaBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIC COOOIIEHHs, 0000Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKMX HCTOYHMKOB, TIPaMOTHO HCHOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH;

16) ymeHWe BBIIBHraTh TUIOTE3bl, HPOBEPITh HMX JKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,

d)ODMVJII/IDVﬂ OCJIb MCCICAOBAHNA, aHAJIM3UPOBATH NNOJYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOJBI,

17) yMeHHe yYacTBOBaThb B y4eOHO-HMCCIIEIOBATEIbCKONH paboOTe MO OMOJIOTHH, DKOJOTHH U

MCJMIINHC, HDOBOI[I/IMOﬁ Ha 0a3e MIKOJbHBIX HAaV4YHBIX 06III€CTB, n HV6J'II/I‘-IHO OpeaACTaBIATH

INOJIYUYCHHBIC PE3VJIbTAThl HA YACHUYCCKUX KOHdﬁ)G‘pGHHHfIX;

18) yMeHHe OIlEHWBATh AITHYECKHE ACIEKTHl COBPEMEHHBIX HCCICIOBAHUN B 00JacTH

OuoJioruu u MCHITNHBI (KHOHI/I‘[)OB&HI/IG, HCKYCCTBECHHOC OIIIIOJOTBOPCHMUE, HAIIPAaBJICHHOC
HU3MCHCHHEC I'CHOMA U CO3JaHUEC TPAHCTCHHBIX ODFaHI/BMOB);

19) yMeHHe OCYIIECTBIATh OCO3HAHHBIN BBIOOP OYIVIIEH MpodecCHOHATBHOM IeATeIbHOCTH

B 06J'IaCTI/I 6I/IOJ'IOFI/II/I, MCANIMHBI, 6I/IOT€XHOJ'IOFI/II/I, BCTCPUHAPHUHN, CCIILCKOT'O XO3$II>'ICTB21, HHHICBOﬁ
IPOMBIIUIEHHOCTH;, YIIYOIATh HO3HABATENLHBIN HHTEPEC, HAIPABJIEHHBINA Ha 0CO3HAHHEINA BRIOOD
COOTBETCTBYIONIEH MpodecCHr M IPOA0IKEHNE OMOIOrHYECKOr0 00pa30BaHUI B VUPEKICHHUAX
cpeaHero npodeccuoHaILHOTO U BRICHIETO 00pa30BaHUsL.




COJAEP)KAHUE YYEBHOTI'O ITPEJIMETA «bHOJIOI'USD»

10 KJIACC

ba3oBblii ypoBeHb

Yri1y0/1eHHBIH YPOBeHb

10 knace. 1 4 B Hexenro, Beero 34 4,

10 knacc. 102 y,

Tema 1. Bnosorus kak Hayka

buonorus xak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH,
TEXHUYECKMMHU W JPYTUMH €CTEeCTBEHHBIMU HaykamHu, (uiocoduei,
ATUKOM, A3CTeTHKOW W mpaBoM. Ponp Ouonorun B (HopMHUpOBaAHHH
COBPEMEHHOU HayqHOU KapTHHBI MUpa. CucTeMa OMOJIOTMYECKUX HAaYK.

MeTtonpl MO3HAHUS KUBOM HPUPOAbI (HAOIIOJEHHE, SKCIIEPUMEHT,

OIHCaHue, U3MEpEHHeE, KJaccupuKanms, MOJIEJIUPOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

Ilopmpemur: Y. lapBun, I'. Mennens, H. K. Konbnos, /Ix. YoTcoH u
@. Kpuk.

Tabauysl u cxemol: «MeTOIbI TO3HAHUS KUBOW MIPUPOJIBI».

JlabopaTopHble U NpaKkTHYeCcKUe PadoThI:

Ilpakmuueckas paboma Ne 1. «/Icnonb30BaHUE PA3THUYHBIX METOIOB
MIPU U3YyYEHUH OHMOJIOTUYECKUX OOBEKTOBY.

Tema 1. buoJsiorusi Kak HayKa
CoBpemeHHas OMoOJOTUSI — KOMIUIEKCHAsl Hayka. Kpamkasa ucmopus
buonoruueckue Hayku M H3y4aeMble HMH

pa3euniusi ouono2uu.

HpO6JIGMI)I. @VHOaMeHmaﬂbeze, npulc/zadnble U nouUcKoevle HayuHbvie

uccaedo8anus 6 OUOIO2ULL.

3HaueHne OWOJIOTHH B (DOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HAYYHOU KapTUHBI Mupa. [Ipogheccuu, cesazannvle ¢ buonocuell. 3Hayenue

ouonocuu__ 8 npaxmuttecxoﬁ 0esamenbHOCmU__Yen06eKda. Meduuuﬂe,
CeNbCKOM ___X03Alcmee,  NPOMbIULIEHHOCIU, _ OXPAHe ___Npupoobl.
JdeMoHcTpanuu

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsei, I'. Mengens, B. . Bepnanckui, U. 11. [1anos, U.
W. MeunukoB, H. U. BaBunos, H. B. Tumodees-Peconckuii, J[x.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuiel u cxembl: «CBsI3b OMOJOTHH C APYTUMHU HayKammuy, «Cucrtema
OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3AIUA
JKusble cucrempl (OMOCUCTEMBI) KaK MpPEeIMET U3y4yeHHUs] OMOIOTHH.
OTnuune KUBBIX CUCTEM OT HEOPTaHUYECKOU
MIPUPO/IBI.

CpoiicTBa OmocucreM M HUX pa3HooOpaszue. YPOBHHU OpraHH3alud
OMOCHUCTEM: MOJIEKYNSPHBIA, KIETOUHBIN, TKAaHEBBIHA, OpraHM3MEHHBIH,

MONYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOTECOIIEHOTUYECKHIA ),
OuochepHBI.

JdemoHcTpaumuu:

Tabnuyst u cxemvi: «OCHOBHBIE TIPU3HAKUA JKU3HU», «YPOBHHU

OpTraHMU3aI1H KUBOI PUPOIBD».

Tema 2. ’KuBble cucTeMbl U X U3YYeHHUE

JKuBble cucTeMbl Kak mpeaMeT u3yueHust 6noiaoruu. CBocTBa )KUBBIX
CUCTEM: €JUHCTBO XMMHYECKOI0 COCTABA, TUCKPETHOCTh U
LETTOCTHOCTD, CIOKHOCTh U YIOPSA0YEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPTaHU3aLUS

CaMOBOCIIPOU3BEIAECHUE, PA3APAKUMOCTD, U3BMEHUHUBOCTD, POCT U
pasBUTHE.

YPpOBHU OpraHU3aLMU KUBBIX CUCTEM: MOJIEKYJIIPHBIN, KJIETOYHBIH,
TKAHEBbII, OPraHU3MEHHBIN, MTOMYJISIHHOHHO-BUA0BOM, IKOCUCTEMHBII
(OuoreoneHoTHUECKHUH ), OOCcepHbIi. [Iporieccsl, mpoucxoasuye B
KHUBBIX cucTeMax. OCHOBHBIE IPU3HAKHU KUBOTO. JKU3HB Kak ¢popma
CylLiecTBOBaHMs Marepuu. Hayku, usyuaroniye )KuBble CUCTEMBI Ha




Obopyoosanue: moaens monekynsl JJHK.

Pa3HBIX YPOBHSIX OpraHU3AIINH.

N3yuenune ®KuBbIX cucTeM. MeToabl OMOJIOTMYEeCKON HAYKH.
Habumonenue, u3mepenue, S5KCIEpUMEHT, CUCTeMaTH3allus,
MeTaaHanu3. [loHsTe 0 3aBUCHMON U HE3aBUCUMOM NIEPEMEHHOM.
[TnanupoBanue sxciepumenTa. [loctaHoBka U mpoBepKa TUIIOTES.
Hynesas runoresa. [lonsitue Be160pKHU U €€ 10ocTOBEpHOCTH. Pazdpoc
B OMOJIOTrM4eCKHUX AaHHBIX. OIEHKa JOCTOBEPHOCTHU MOIY4YEHHBIX
pe3ynbTaToB. [IpHUMHBI HCKaXKEHUS PE3yIbTaTOB SKCIIEPUMEHTA.
[ToHsITHE CTATHCTUYECKOTO TECTA.

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKY XKU3HUY, «buonoruueckue
cuctembl», «CBOICTBaA KUBON MaTepumn», «YpoBHU OpraHu3aluu
KHUBOU MpUpoAb», «CTpoeHUE )KUBOTHOU KIETKN», «TkaHH
KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOTO OPraHUu3May,
«buoreonenosy, «buocdepay, «MeToabl H3yUSHUS )KUBOH IPHUPOJIBD».
O6opynoBanue: 1abopaTtopHoe 000pyI0OBaHUE JIJISI TPOBEACHHUS
HaOII0ICHUH, U3MEPEHUHN, YIKCIIEPUMEHTOB.

JlaGopaTopHbIe U IPaKTUYECKHE PAOOTHI

Ilpakmuueckas paboma «VIcnonb30BaHUE PA3THUYHBIX METOJIOB TIPH
W3YYEHUU )KUBBIX CUCTEM).

Tema 3. XuMHUYeCKHUI COCTAB U CTPOEHUE KJIETKH

XHWMHUYECKUH COCTaB KJIETKH. XHUMHUYECKHE DJJIEMEHTHI: MAakKpo-
OJIEMCHTEI, MUKPOJJICMCHTHI. Bona N MUHEPAJIBHBIC BEIICCTBA.

@YHKIMM BOJbl M MHUHEPAIbHBIX BELIECTB B KIIETKE.
[Monnep:kaHue OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OelIKOB. AMHUHOKUCIOTHI — MOHOMEPHI

6enkoB. HezameHNMBbIE 1 3aMEHUMbIE aMHUHOKHCIIOTHI.
AMHWHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI OEITKOBOM MOJIEKYIIBI
(mepBUYHasl, BTOpUYHAs, TPETUYHAS U YETBEPTUYHASL CTPYKTYypa).
XuMudeckue cBoricTBa 6enkoB. bruonornueckue GyHKIIMN OSITKOB.
depmeHTH — Ouosornyeckue katanuzatopsl. CTpoenue gpepmenra:
aKTUBHBIN LIEHTP, cyOcTpaTHas crienupuanocts. KodepmeHTsI.
Buramunsl. Otinnuns pepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB.
YrieBoabl: MOHOCaXapuabl (TIIOK03a, pru0o3a u e30Kcuprbo3a),

BuoJjorusa Kierku
Krerka — cTpykTypHO-(QYHKIIMOHAIbHAS €UHHIIA )KUBOTO. Mcmopus
omkpuimus kiemxu. Pabomul P. I'vka, A. Jlesenzyka. Knemounas meopus

(T. llsann, M. IlInetioen, P. Bupxos). OCHOBHBIC MOJOKCHHS

COBPEMEHHOM KJIETOYHON TEOPUHU.

Memoobt _ MONEKYAAPHOU U KAeMOYHOU _OUOI02UL.;  MUKPOCKONUSL,
xpomamozpagusi, _ dnekmpogopes,  Memoo  MEHYEHbIX __ AmoMos,
oupgepenyuanrvroe yenmpugyeuposanue, KyabmMusUpo8aHUe Kiemok.
Wsyuenue Quxcuposannvix Kiemox. INeKmpOHHAS MUKPOCKONUSL.
Kongokanvnas

MUKpOCKomus. BuraapHoe (MPUKU3HEHHOE) U3YUCHUE KIICTOK.

JeMmoHcTpanu

[TopTpetsr:  P.
IIsaunnH, M.

I'yk, A.
Imeinen,

JleBeHryk, T.




Jcaxapuibl (caxaposa, JIaKTo3a) U MoIMcaxapuibl (Kpaxmall, IIIMKOreH,
LeJUTH0J103a). bruonornueckue GpyHKIUM yrieBooB.

Jlunuasl: Tpurauuepusl, pochonunuasl, crepousl. 'uapodunsHo-
rusipooOHbIe cBoMcTBa. bruonornyeckue pyHkuuu nunuaoB. CpaBHEHHE
YTJIEBOAOB, OCJIKOB U JIMIUI0B KaK HICTOUHUKOB SHEPTHH.

Hyxnennossie kucnorst: JIHK u PHK. Hykneotnasr — MoHOMEDBI
HYKJIEMHOBBIX KucioT. Ctpoenue u Gpynkuun JJHK. Ctpoenue u
¢ynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKInu.

Huronorus — Hayka o kierke. Kiierounas Teopust — npumep
B3aUMO/JICHCTBUA UAeH 1 (PaKTOB B HAYYHOM MO3HAHUU. MeTO b
U3YYEHUS KIJIETKU.

Kierka kak nenoctHas xuBas cucreMa. OOLue Npu3HaKu KIETOK:
3aMKHYyTasi Hapy>kHas memOpana, moisiekyibl JJHK kak renernueckuit
anmapar, cucTeMa CUHTe3a Oenka.

Tunel KIeTok: JyKapuoTHYECKas
Oco0eHHOCTH CTPOEHUs MpoKapuoTHieckoil kieTku. Kietounas ctenka
6aktepuil. CTpoeHHe 3yKapuOTUYECKON KIETKH.

OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHON KIIETKH.
IToBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUHAs CTEHKA, INIMKOKAJIUKC,
ux ¢pyHkuuu. [lnazmatnueckas MemOpaHa, e€ CBOMCTBa M (DYHKIMH.
HuTomnasma u e€ opranouipl. O1HOMEMOpaHHBIE OPTaHOUABI KJIETKU:
OIIC, anmapar I'onbaxu, mn3ocomsl. [1oayaBTOHOMHBIE OpraHOMIbI
KJIETKW: MUTOXOHJIpUH, Tu1acTusl. IIponcxoxnenne MUTOXOHIpUNA 1
iactu. Bunel mnactua. HemeMOpaHHble OpraHOUAbI KIETKU:
puOOCOMBI, KIETOUHBIN IIEHTP, LIEHTPHUOIN, PECHUUKH, KTYTHKH.
DyHKIUHA OPraHOUIOB KJIETKU. BKiroueHusl.

Snpo — perynsaTopHblil HEHTp KieTKA. CTpOeHUE sSapa: siaepHas
00oJ104Ka, KapuoIuIa3mMa, XpOMaTHH, SIPBIIIKO.

XpOMOCOMBI.

TpaHcnoOpT BEILIECTB B KIETKE.

JeMoHCTpamuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.
Huarpammbl: «PacnipeneneHne XMuMHUYECKUX 3JIEMEHTOB B HEKUBOM

U TIPOKApHUOTHUYCCKA.

P. Bupxos, K. M. bap.

Tabmumpl u  cxembl: «CBETOBOH MHMKPOCKOM», «DJIEKTPOHHBIN
MUKPOCKOI», «VIcTOpHs pa3BUTHS METO10B MUKPOCKOIIUNY.

ObopynoBanue: CBETOBOU MUKPOCKOIT; MUKpOTpernaparhl
PACTHTENBHBIX, )KUBOTHBIX M OAKTEPHAIBLHBIX KIETOK.

JlabopaTopHble U MPaKTUIECKHE PabOTHI

[IpakTuueckaspaborta «3ydeHHue METOIOB KIETOUYHOM

Oouonornu  (xpomarorpadus, snmekrpodopes, aupdepeHInaIEHoe
ueHtpudyruposanue, [TLP)».

XUMHUYECKasi OpraHu3aIys KICTKH

XUMUYECKUI COCTaB KJIETKH. Makpo-, MHKPO- 51

YIBTPAaMUKPO3JIEMEHTHI. Boia u €€ poib Kak pacTBOPUTENSA, PEarcHTa,
y4acTHE B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYyIsiuuu. MuHepaibHble
BEIIECTBA KJIETKH, UX OMOJIOTHYECKas pOIIb.

Posib KaTHOHOB U @aHMOHOB B KJIETKE.

Opranndeckue BelecTBa KI€TKU. bruonorndeckue nonumMepsl. benkn.

AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl OEITKOBONH MOJIEKYJIBI.
[TepBuuHas cTpykTypa Oenka, menTUAHAs CBsA3b. BropuuHas, TpeTudHas,
yeTBepTUYHast  CTPyKTyphl.  Jlenmarypauus.  CBoiictBa  OeiKOB.
Knaccudukanus 6enxos. buonornueckue Gpynkiuu 6enkos. [IpuoHsl.

VYrneBoabl. MoHocaxapuapl, JAWCAXapubl, OJUTOCAXapuAbl U
MOJIMCaXapHUIbL.

OOmwmii 1an cTpoeHus U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIEBOIOB.

buonoruueckue GyHKIUHU YTIeBOJOB.

Jlunuasl.  ['mapodunsHO-THAPOPOOHBIE cBolcTBa. Kiaccuduxarms
mununoB.  Tpurnuuepuabl,  GocPOIUMHUABI,  BOCKH,  CTEPOHJBI.
buonornueckne dyakuun munumaoB. OOmue CBOMCTBA OHMOJIOTMYECKUX
MeMOpaH —  TEKy4YeCTh, CIIOCOOHOCTh K  CaMO3aMBIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hykneunoseie kucnotel. JIHK u PHK. Crpoenue HYKIEMHOBBIX
KHCJIIOT.

Hyxneoruapl. [lpuniun kommuiementapuoctu. IlpaBuno Yapraddoa.
Crpykrypa JIHK — nBoiiHas coupanb. MeCTOHAXOXIEeHUEe |
ouonornueckue pynkrmuu [JHK. Buner PHK. ®ynkuunun PHK B kiertke.
Crpoenne mosiekynbl AT®. Makposprudeckue cBsizu B Mosiekysine ATO.




npupose», «PacrpeneneHrue XUMHYECKUX 2JIEMEHTOB B KUBOM MPUPOIE».
Tabmuie! u cxemsl: «lleproaunueckast Tabnia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJeKyJbl BOAb», «buocunres 0enkay, «CTpoeHue
MoJiekynbl  Oenka», «Crtpoenue depmenta», «HykinenHoBble
kucnotel. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHue
9YKapUOTHUYECKOH KIETKN», «CTpOEHHE KUBOTHON KIETKN», «CTpoeHue
PacTUTENBHON KiIeTKW», «CTpOEeHNE IPOKAPUOTUYECKOW  KIIETKHY,
«CTtpoeHne siapa  KIETKH», «YTIEBOAB», «JIMIUIbD.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHUE TSI TPOBEACHUS
HaOJII0/IeHU N, U3MEPEHUH, SKCIIEPUMEHTOB; MUKPOIIPENapaThbl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U IPaKTUYECKHE PabOTHI:

JlabopaTtopHnas pabota Ne 1. «3yyeHnue karaauTH4ecKoi akKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTala3bl).

JlabGopaTtopHnas padota Ne 2. «3ydeHue cTpoeHus KIETOK pacTEHUH,
KUBOTHBIX U OAKTEPHI O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
U MX OIUCAHUE.

buonornueckue ¢ynkiuu AT®. BoccraHOBIECHHBIE MEPEHOCYUKH, WX

¢byaxkumun B kietke. Jpyrme  Hykimeosunarpudocdarer  (HTD).
CexBenuponanue JIHK.

MeTo1pI TeHOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKH.

CrtpyktypHas Ouojorus: OWOXMMHYECKME U  OHOHU3UUECKHe

WCCIICIOBAaHMSI COCTaBa U IMPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOJIEKYI.
MopenupoBaHue CTPYKTYpHl U QYHKIMNA OMOMOJIEKYT M UX KOMIUIEKCOB.
KomnproTepHslii n3aiiH M OpraHMYECKUi CHHTE3 OMOMOJIEKYN M X
HEIIPUPOJHBIX aHAJIOroB. J[eMOHCcTpanuu

[Toptpeter: JI. Ilomumur, [Ix. Yorcon, ®. Kpuk, M. VYunkunc, P.
®panknul, O.

Conrep, C. IIpy3unep.

Juarpammsbl: «PacnpenesieHue XMMHYECKHX 3JIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XMMUYECKUX 2JIEMEHTOB B )KMBOU ITPUPOIEN.

Tabmuuet u  cxembl: «llepuonnueckas TabaMIa XUMHYECKHX
JJIEMEHTOBY,

«CTpoeHMe MOJIEKYIIBI BOABI», «BellecTBa B cocTaBe OpraHU3MOBY,

«Ctpoenne Monekyibl Oenka», «CTpyKTypbl OETKOBOW MOJEKYIbI»,
«CTpoeHHE MOJIEKYN YII€BOIOB», «CTpOCHHME MOJIEKYN JHUIHI0BY,
«Hyxnennosble kucnote», «CtpoeHne monekyisl ATD».

OO6opynoBaHue: XUMUYECKas OCy1a 1 000py10BaHUE.

JlaGopaTopHble U IpaKTUYeCKHUe pabOTHI:

1. JJaGopaTtTopHasapaborta «O0HapyxKeHHE OEIKOB C
IIOMOILIbIO KAYECTBEHHBIX PEAKLIUN».

2. JlabopaTtopHaspaborta «ccregoBaHue HyKJI€MHOBBIX
KHUCJIOT, BBIIEJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTAaHU3MOBY.

CrpoeHue 1 QyHKIHNU KIETKU

TUnBl KJIETOK: 3YKapHOTHYEeCKass U MpokaproTudeckas. CTpyKTypHO-
(hyHKIIMOHATbHBIE 00pPa30BaHUsI KIICTKH.

Ctpoenue npokapruoTuueckon kineTku. Kinerounas creHka OakTepuid u
apxeil. OCOOEHHOCTH CTpOEHUS TeTepoTpodHONH U  aBTOTPOHOM
MIPOKAPUOTHYECKUX KJIETOK. MecTo M posib MPOKapHOT B OMOIIEHO3aX.
Crpoenne ®  (QYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Tnasmartuaeckas MeMOpaHa (Tutazmanemma). Crpykrypa




I1a3MaTHYeCKOi MeMOpaHBI. Tpaucnopr BEIIECTB qyepes
MJIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIN (auddy3us, obneruyéHHas
nuddy3ust), akTUBHBIN (IEPBUYHBINA M BTOPUYHBIN aKTUBHBIN TPAaHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaGoTa HaTpuiikamueBoro Hacoca.
DHJIONMTO3: TUHOLUTO3, (haromuto3. Dk3ouuTo3. KiierouHas creHKa.
CrpykTypa 1 GyHKIHUU KIETOUYHOW CTEHKH PACTEHHIA, TPHOOB.

Hurommazma. I[luro3zons. LluTtockenmer. JIBHMKEHWME LMTOIIA3MBI.
Opranounsl  kinetkdn.  OmHomMeMOpaHHBIE ~ OPraHOWUIBI  KJICTKH:
supomiazmatudeckas cerb (DIIC), anmapar [ombaxu, JTM30COMBI, UX
crpoenne W (QyHKIMHA. B3amMOCBSI3b OIHOMEMOpPAHHBIX OPraHOWIOB
kieTkr. CTpoeHUE TPaHyIAPHOTO PETUKYITyMa. MeXaHu3M HalpaBJICHUS
oenkoB B OIIC. Cunre3 pactBopuMbIX OeikoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHysisipHBINA) SHIOMIA3MATUYECKUI PETUKYIYM.
Cekperopnast ¢pynkuusi anmaparta [onpmxn. Moaudukanus OenkoB B
anmapate [ompmxu. CopTtupoBka OenkoB B ammapate [ombmxu.
Tpancmopt BemiecTB B KiIeTKe. Bakyonu pacTHTENBHBIX KIIETOK.
Knerounslii cok.

Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPUHU, TUTACTUIBL.

[TpoucxoxaeHnre MUTOXOHIpH U Tuiactu. Cumouorexnes

(K. C. Mepexkockuii, JI. Maprymuc). CrtpoeHue u (GyHKIUU
MUTOXOHApHH U mnacTu. [lepBudHbIe, BTOPUYHBIC U CII0KHBIE MJIACTH/IBI

(OTOCUHTE3UPYIONINX  JYKAPHOT.  XJIOPOIJIACTBI, XPOMOILIACTEHI,
JIEMKOIUIACThI BBICIIUX PACTEHUM.

HememOpanusie opranouasl kineTku CrTpoeHue ©  (QYHKIIUU
HEMEMOpaHHBIX OPraHOWJIOB KJIeTKH. PubocoMmbl. IIpomexyTouHbie

(buaMeHTBHI.
MuxkpoduiameHTsl. AKTHHOBbIE MHUKpO(HIaMeHThl. MBbIlIeUHbIe
KJIETKH. AKTHHOBbBIE KOMITOHEHTHI HEMBIIIEYHBIX KJIETOK.

Muxkpotpy6ouku. Knerounsrii ienTp. CTpoeHue v JBUKEHNE )KTYTHKOB 1
pecHnuek.  Muxkporpybouku  mmTomiasmel.  LleHTpuons.  benkw,
aCCOLIMMPOBAHHbIE C MHUKpOQHIAMEHTaMH U  MHUKPOTPYOOUKaAMH.
MoTtopHbIe O6enKH.

Anpo. OOGonouka sapa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIMIKH, WX
ctpoenue u GpyHkuu. Snepupiii 6enkoBbIi MaTpukc. [IpocTpaHcTBEHHOE




pacroyio)KeHUEe XpOMOCOM B HHTep(a3sHOM sjpe. ODyXpOMaTHH U
rerepoxpoMaruH. beiakn xpomaTnHa — TMCTOHBL JIMHamMuKa sSOepHOR
000JI0YKH B MUTO3€. SIICPHBINA TPaHCIOPT.

Knerounsle BkiatodeHMs. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK
9YKapHOT (PacTUTENBLHOMN, )KUBOTHOM, TPHOHOIA).

JleMoHCTpanyuu

IToprpetsr: K. C. MepexkoBckuid, JI. Mapryunuc.

Tabauupe! 1 cxeMbl: «CTpOEHHE 3YKapHOTUYECKOU KIETKNY, «CTpoeHue
XKUBOTHOM KJIETKW», «CTpOeHue pacTUTENbHON KiIeTKn», «CTpoeHue
MUTOXOHJIpUMY, «S1po», «CTpoeHne NPOKapUOTUIECKON KIETKIY.

OGopynoBanue: CBETOBOM MHUKPOCKOIT; MUKpOIpernaparbl
PacTUTENbHBIX, JKUBOTHBIX KJIETOK; MHKpPOIpEnapaThl OaKTepHaTbHBIX
KJIETOK.

JlabGopaTopHbIe U MPaKTUIECCKHE PAOOTHI

1. JlaGbopatopuHasapaborTa «3yuyeHne CTpoeHHs KIETOK
pa3IMYHBIX OPraHU3MOB).

2. IlpakTuueckaspaborta «/3yuyeHre CBOICTB KIETOYHOMN
MeMOpaHBI».

3. JlabopatopHadtd paborTa
IUIa3MOJIN3a U IETIIIa3MOJIN3a B PACTUTEIIBHBIX KIETKaX».

4. TlpaktuueckaspaboTa«3ydeHue IBUKEHHS IUTOIIA3Mbl
B PaCTUTEJBHBIX KJIETKaX).

«HccnenoBanue

Tema 4. ’KuzHeaeATeJbHOCTH KJIETKH

OOMeH BelecTB, WK MeTa0O0IH3M. ACCUMIIISINS

(mmacTudeckuii 0OMEH) U TUCCUMUIISIIIHS (SHEPTEeTHYECKU 0OMEH)
— JIB€ CTOPOHBI €IMHOTO Mporiecca MeTabonu3ma. Posb 3akoHOB
COXPaHEHHUS BEUIECTB U SHEPTUU B IOHUMAaHUHU MEeTa0O0In3Ma.
Tunsl oOMeHa BemecTB: aBTOTpOoHBIN U rerepoTpodHbIit. Ponb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBass M TemMHOBas ¢a3bl (orocuHTe3a. Peakuumn
dbotocunTe3a. DPpdekTuBHOCTh (HOTOCHHTE3a. 3HaUeHHe (PoTocuHTE3a
s KU3HU Ha 3emiie. BrusiHue ycnoBuit cpensl Ha (OTOCHHTE3 U

OO0MeH BelecTB M IPpeBpallleHHe JHEPIUU B KJIeTKe

AcCUMUIISIIMSA M TUCCUMUJISIIIUA — JIB€ CTOPOHBI MeTabonu3ma. THrmbl
oOMeHa BeIIecTB: aBTOTPOGHBIN U reTepoTpodHBI. YUuacTue Kuciopojaa
B OOMEHHBIX IpoIeccax. OHepreTuyeckoe  olecrneyeHue
MIpEBpaICHUE AT® B oOMeHHBIX mpoueccax. DepMeHTaTUBHBIN
XapakTep peakuui KjaeTouHoro Meradonuzma. epMeHThI, UX CTPOCHHE,
cBoiicTBa U MexaHu3M naeictBus. Kodhepmentsl. Otnnuust GepMEeHTOB OT
HEOPraHMYECKUX KaTalu3aToOpPOB.
WHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpPMEHTAaTHUBHBIX peakUuid OT
pa3IUYHBIX (PAaKTOPOB.

[lepBuYHBII CUHTE3 OpPraHUYECKUX BeEIIECTB B KieTke. DOTOCHHTES.
AHOKCUTEHHBIH M OKCHUTeHHBIH  (orocuHTe3 y  OakTepuil.

KIICTKH!

benku- aktuBaTOopel M OeNKH-




CIOCOOBI IIOBBIIIEHHSI €r0 MPOJLYKTUBHOCTH Y KYJIBTYPHBIX PacTeHH
XeMocuHTe3. XeMOCHUHTE3UpyIoue 6akTepuu. 3HaueHne XeMOCHHTE3a
JUIA )KU3HU Ha 3eMIie.

DOHepreTudyeckuil oOMeH B KJeTKe. PacienieHre BeIecTs, BbIICICHHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIETKE. DTalbl YHEPTETHUECKOr0 OOMEHa.
['mukonus. bpoxxeHue u ero BUIbI.

Kucnoponnoe okuciaeHue, wiM KJIETOUYHOE JbpIxaHue. OKHCIUTEIbHOE
dbochopmmmpoBanue. DPPEKTUBHOCTh IHEPTETUICSCKOTO 0OMEHA.
Peakium marpuuyHoro cunTtes3a. I'enermueckas mHpopmarus u JHK.
Peanmzanus renetTnyeckoit THPOPMAITUH B KIIETKE.

I'eneTnyeckuii koA M €ro cBOWCTBA. TpaHCKpUNUUs — MaTPUYHBIN
cure3 PHK. Tpancmsauus — OuocunTte3 Oenka. DTanbl TPAHCISLUU.
KoaupoBanue amuHokuciot. Posib pubocom B GuocunTese Oenka.
Hexnerounsle ¢popmbl )KM3HH — BUPYCHI. ICTOpUS OTKPBITUS BUPYCOB
(I.N. HBanoBckwmif). OCOOEHHOCTH CTPOCHUSI M KU3HEHHBIA IIHUKI
BUpycoB. baktepuodaru. bone3nu pacteHuii, )KUBOTHBIX M YEJIOBEKa,
BbI3bIBaeMble BUpycamMu. Bupyc nummyHno-nedunura yenoseka (BUY) —
B0o30yauTens CITNa.

OOpaTHas TpaHCKPUIILIMS, peBepTa3a U HHTErpasa.

[TpodunakTrka pacupocTpaHeHUs! BUPYCHBIX 3a00J1€BaHUil.
JleMoHcTpanuu:

IToprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A.

Tumnpszes.

Tabnuie! 1 cxemel: « Tunel nuTaHusy, «MeTadoIu3M,
«MHUTOXOHAPUSY, «IHEPreTUIECKH 00MeH», «XII0pOIIacT»,
«Porocunte3n, «Ctpoenune JHK», «CtpoeHne u QpyHKIMOHHpOBaHHE

reHa», «Cunte3 Oenkay, «l'eHeTmueckuii Kom», «Bupycei»,
«bakreprodarn», «CTpoeHue 1 KU3HEHHBIN IIUKJI BUpYyCa

CII1/da, 6axtepuodaray, «Permmukamms JTHK».

Ob6opynoBanue: MOJIEJIU-ANIUTUKAL AU «Y nBoeHue JHK 51

TpaHCcKpunuus», «buocunte3 Oenka», «CTpoeHHE KIETKH»;, MOIETb
ctpykTypsl JJHK.

CBeTtocoOuparonye TUrMEHTHI ¥ MMTMEHTHI PEaKIIHOHHOTO 1IeHTpa. Poib
XJIOPOIUIacTOB B Tpouecce (porocuHTe3a. CBeToBass U TeMHOBas (ha3bl.
dotoasixanue, C3-, C4- u CAM- tumnsl gotocunTesa. [IpogykTHBHOCTH
¢dorocunTesa. Biusuue pa3nnyHbIx

(baxTOpoB Ha CKOPOCTh poToCHHTE3a. 3HAUCHHE POTOCHHTE3A.
Pa3noo0Opasue
HUTpUULHpyrOLIe
BOJIOPOJIHBIC OaKkTepuu. 3HAaUEHHE XEMOCHHTE3A.

XeMOCHHTE3. OpraHU3MOB-XEMOCHHTETHUKOB!

OakTepuH, >KEIe300aKTepuH, CepoOaKTepHH,

AHaspobHble opranu3Mbl. Buael Opokenus. [IpoaykTel OposkeHUs U UX

UCIIOJb30BaHUE YEJIOBEKOM. AHA’pOOHBIC MHKPOOPIaHM3MBI  KakK
00BEKTHI OMOTEXHOJIOTUH U BO30yIUTEIH OONIe3HEH.
AspoOHbIe OpraHU3MBI. OTanel AHEPTeTHYECKOTO oOMeHa.

[HoxroroBuTenbHbIN 3Tan. I MHUKOIN3 — GECKUCIOPOJHOE pacUIenIeHue
TJIFOKO3BI.

buonoruueckoe KJIETOYHOE JbIXxaHue. Poib
MUTOXOHIPHI B Tporieccax OMOJOTHYECKOro oKuciaeHus. L{ukmnaeckne
peakuuu. OkucautenbHoe pochopunrpoBanrue. DHEPrusi MEMOPaAHHOTO
rpagueHTa npoToHoB. Cunte3 AT®: pabora nporoHHON AT®-cHHTA3bI.
[IpenmymiecTBa a3poOHOro MyTH OOMEHA BEIIECTB MEpes aHaPOOHBIM.
3¢ heKTUBHOCTH SHEPreTUUECKOT0 OOMEHA.

OKHCJICHHUC, nin

JemoHCTpannu
Hoptpetsr: x. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpr u  cxembl: «DOTOCHHTE3», «DHEPTETUUSCKUN OOMEHY,
«buocunTtes 6enkay, «Ctpoenue hepMeHTa», « XeMOCHHTE3Y.
O6opynoBanue: MHKpPOCKOIT,  000py/I0BaHHE
MPUTOTOBJIEHUSI TIOCTOSIHHBIX W BPEMEHHBIX

JIaGopaTopHble U PaKTHUECKUE paboThI

CBETOBOH IS

MUKpPOIIPCIIapaToB.

1. JlabopaTtopHasapab orTa «3yueHue KaTaIuTUIECKOM
aKTUBHOCTH (DepMEHTOB (Ha MpUMEpe aMHUJIa3bl UM KaTaaas3bl)».

2. JlJabopatopHaspaborta «3ydeHue epMEHTATUBHOTO
paciieryieHusi TEepOKCHIa BOAOPOJA B PACTHUTEIBHBIX M >KMBOTHBIX
KJIETKaX».




3. JlabopatopuaspaborTa «CpaBHECHHE MPOIIECCOB
(oTOCHHTE3a 1 XeMOCHHTE3a».

4. JlabopaTtopHaspaborta«CpaBHEHHE TPOLIECCOB OPOKECHUS
U JABIXaHUSD.

HacaencrBennasi unopmauus u peaju3zanus eé B KieTKe

Peakuuu MatpuuHOro cuHtesa. [IpyHIMI KOMIUIEMEHTAapHOCTH B
peaKuusax

MaTpUYHOro CHHTe3a. Peanu3zauus HaclaeICTBEHHOM HWHpOpMaLUU.
I'eneTnyeckuii Koa, ero cBOMCTBA. TpaHCKPUIILIAS — MaTPUYHBINA CUHTE3
PHK. [TpuHLIMATIBI TPAHCKPUIILIUHN: KOMIUIEMEHTApPHOCTb,
aHTUIapaIEIbHOCTh, aCUMMETpUUHOCTh. Co3peBanue Marpuunbix PHK
B dyKapuotnuecko kierke. Hekogupyromue PHK.

Tpancusius u e€ stansl. Yuactue TpancnopTHeix PHK B Ouocunrese
Oenka. YcioBus OuocuHTe3a  Oenka.  KonumpoBaHHe aMHHOKHCIIOT.
Ponp pubocom B 6GuocuHTE3€ OENKa.

CoBpeMeHHbIE TPEACTaBIEHUS O CTPOEHMM  reHoB.  OpraHuzanus
TE€HOMa Y IPOKapHOT M JYKapHoT. Perynsuus akTUBHOCTH TE€HOB Yy
npokapuot. ['unoresza onepona (®. XKako0, XK. Mano). MonekynsipHbie
MEXAHU3MBl OKCIIPECCMM T€HOB Yy OJyKapuoT. Ponp XpomaruHa B
perynsuuu padboThl reHoB. Perynsins oOMEHHBIX MPOLIECCOB B KIIETKE.
Kiterounslit romeocras.

Bupycbl — HekneTouHble (OpMBI KM3HH W OOJUTaTHBIE IMapa3uThl.
CrpoeHrne  TpOCTBIX U CIOXHBIX  BHUPYCOB,  PETPOBHUPYCOB,
6axtepuodaros. Kuznennsiii mukn JJHK-coxepxamux Bupycos, PHK-
coJiepKalIux BHpYcoB, OakrepuodaroB. OOpaTHas TpPaHCKPHIILHS,
peBeprasa, HHTerpasa.

BupycHsle 3a0oneBaHMsl 4YelOBEKa, >KUBOTHBIX, pacteHuil. CIIN/I,
COVID-19, commanpHble 1 MEIUIIMHCKHE TTPOOIIEMBI.
buonndopmaTka: uHTErpanus W aHanM3 OONBIIMX MACCUBOB
(«bigdata») cTpYKTypHBIX OMOJIOTHYECKHUX JAHHBIX.
Hanorexnonornn B Ounosorun u memunuze. [Iporpammupyemsie
¢dbynkun 6emkoB. CriocoObI TOCTaBKH JIEKAPCTB.

JemoHcTpanuu




[Toptpetsr: H. K. Konsuos, /. . UBanHOBCKUIA.
Tabauie! «buocuHTe3 OenKkay,
«Bupycel», «baktepuodaru.

JlaboparopHbIe U TPaKTUIECKHE PabOTHI
[IpakTtuueckasapaboTa«Co3ganue MOJCITU BUPYCa.

U CXEMBI: «'eHEeTHYECKHUIT KO,

Tema S. Pa3MHoOkeHUe M MHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB
KiteTouHslid UKII, WM )KU3HEHHBIM UK KiIeTku. MHTepdaza u Mutos.
[Iponeccrl, mporekaromme B HHTepdaze. Permkamms — peakius
MarpuyHoro cuHte3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOP
— Kapuotun. JIUIUIOWTHBIM W TaIuIOWAHBIA XPOMOCOMHBIC HAOOPBI.
IuTonoruyeckue
WHJIMBUIYAJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne xknetkn — Muto3. Ctaaun muto3a. [Iporeccsl, mpoucxoasiime
Ha pa3HbIX CTAJAUSAX MUTO3a. BUONIOrnYecKuii CMbICI MUTO34.

XpOMaTI/II[I)I. OCHOBBI PAaSMHOXKCHUA n

[Tporpammupyemasi rudesb KJIETKH — arornTo3.

@®opMbl pa3sMHOXKEHHUS OPraHU3MOB: Oecriojioe U TMoJIoBoe. Buel
0ecroyoro pa3sMHOXKEHHS: JIEJIEHUE HAJBOE, IIOYKOBAaHHE OIHO- U
MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE.
HckyccTBeHHOE  KIOHUPOBAaHME OPraHU3MOB, €ro
CENICKIUH.

3HAUYEeHUE IA

[TonoBoe pa3MHOMXKEHHE, €r0 OTINYHUS OT OECIoI0ro.

Meiio3. Craguu meiiosa. [Iponecchl, Ipoucxoasiie Ha CTausax Menosa.
[ToBenenue xpomocoM B Meiio3e. KpoccuHrosep. buonorndeckuii cMbICi
Y 3HaYEHUE MEN03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KIETOK y JKMBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKH M SU4YHUKH. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIepMaro30ui, sHIeKIeTka) —
cnepmaTtoreHe3 W ooreHe3d. OCOOCHHOCTH CTPOCHHS SUIEKICTOK |
criepmaro3onaoB. OmnoaorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTeHE3). OMOPHOHAIBLHOE pa3BUTHE
(oMOpuorenes). Drtanmbl SMOPHUOHAIBHOTO PA3BUTHUA Y MO3BOHOUYHBIX
npobiieHue, racTpyJsius, OpraHoreHes.
[TocTomMOpuoHaNbHOE pa3BuTHE. THUITBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL:

KHUBOTHBIX:

KU3HEeHHBIH HUKJ KJIETKH
Knerounslii ki, ero nepuoas! U peryisiuusa. Marepdasza u Mutos.
OcoOeHHOCTH TIPOLIECCOB, MpoTekarommx B uHTepdase. [loxrororka
[IpecunTeTnueckuit (MOCTMUTOTHYECKHIA),
CUHTETHUYECKUN M TOCTCUHTETHUYECKUH (IIPEMUTOTUYECKHUI) MEepUOJbl

KIICTKHU K AOCJIICHHUIO.

UHTEP(a3HI.
Marpuunsiii cunte3 JJHK — pemmkanus. IlpuHmmne! perumkanuu
JIHK: KOMIUIEMEHTApHOCT, II0JIyKOHCEPBAaTUBHBIN CHUHTES3,

aHTUnapaienbHocTe. MexanusMm permkanun  JIHK.  Xpomocomsl.
Crpoenue xpomocom. Tenomeps! u Teomepasa. XpoMOCOMHBIM HaOOp
KJIETKH — KapUOTHUIM. JIMMIOMAHBIN U TarIonIHbIA HAOOPBI XPOMOCOM.
I'omonornunele xpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne knetkn — muTo3. CTaguum MUTO3a M NPOUCXOMASIINE B HHUX
npoueccsl. Tunbl MuTO3a. KapuokmHes m nurToknHes3. buonormyeckoe
3HaYEHUE MUTO3A.

Perynsmuss  muTOoTMYeckoro uukia  KieTku. [Iporpammmpyemas
KJIETOYHasl THOEb — aIonTo3.

Krnerounoe sinpo, XpoMOCOMBI, PyHKIIMOHATbHASI TEHOMHKA. MeXaHu3Mbl
nponudepannu, IUGPEPeHIUPOBKH, CTAPEHUS M TUOETH KIETOK.
«udposas KJIETKa» — OonouH(popMaTHIECKHE

(YHKIIMOHUPOBAHUS KIIETKH.

MOJEINA

JemoHcTpanuu

Tabmuiet 1 cxeMbl: «KU3HEHHBIN UKI KICTKH», «MuT03», «CTpocHHe
xpomocom», «Permukanms JJHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOIT; MHKpoIpemapaTsl: «MuTo3 B
KJIETKAaX KOPEIIKa JTyKay.

JlaGopaTopHbIe U IPAKTUYECKHE PAOOTHI

1. JlabopaTtopHas paborTa «3ydenne




npsMoe, HemnpsMmoe (JIMYMHOYHOE). BnmsiHMe cpenbl Ha pas3BUTHE
OpraHu3MoB; (paKTOpPbI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOICTBA.
Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTaJuM pa3BuTus [JeMoHCcTpanuu:

Tabmuis! u cxeMbl: «@OpMBbI pa3MHOKEHUSI OPTAaHU3MOBY,

«JIBoliHOE [IBETKOBBIX pacTeHuin»,
«BereratuBHOE pa3MHOKEHHE pAaCTEHUI», «/leneHne KIeTKu OaKTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue

XPOMOCOMBI, «KiteTouHBIN LUK, «Penmmkanmsa
«Mmuro3s, «Meiio3», «IIpamoe u  HemnpsMoe
«["ameTorenes y MIIEKONUTAIOIUMX U 4YeJOBEKa», «OCHOBHBIE CTaaAUU

OIINIOJOTBOPEHUEC y

JIHK»,
pa3BUTHED,

OHTOI'CHE3a».

O6opynoBaHme: MHKPOCKON, MHKponpernaparbl  «CriepMaTo30H/IbI
MJIEKOTHUTAIOIIETOY, «SIHIIekIeTka MIeKoNuTarIero», «Kapuokunes B
KJIETKaX KOpelIKa JyKa», MarHuTHas MOJeNb-anruidkamnus «Jlenenue
kneTkn»; moaens JIHK, monens Metada3zHoi XpOMOCOMBI.
JlaGopaTopHble U TpaKTUYECKUE PAOOTHI:

Jlaboparopnast pabora Ne 3. «Habmronenre MuTo3a B KJIETKaX KOHYHMKA
KOpEILIKa JIyKa Ha FTOTOBBIX MUKpOIIpEaparax.

Jlaboparopnast padota Ne 4. «/3ydeHne CTpOEHUS MOJOBBIX KIJIETOK Ha

TOTOBBIX MUKPOTIpErapaTax.

XPOMOCOM Ha F'OTOBBIX MHUKpOIpenapaTax.
2. JlaGbopaTtopHuaspaborTa «HabmoaeHue MuTo3a B KIETKaX
KOHYMKa KOPEIIKA JIyKa (Ha TOTOBBIX MHKPOIIPEIapaTax)y.

Crpoenue u GyHKIUN OPraHU3MOB
Buonornueckoe  pazHooOpazue
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

opranu3moB.  OJHOKJIETOUHEIE,
Ocobennoctu
opranu3moB. bakTepuu, apxeu, OTHOKJIETOUHBIE TPUOBI, OJTHOKJIETOUHBIE
BOJIOPOCIIH, ApyTrye NpoTUCTHI. KoloHNAllbHbIE OPraHU3MBI.

CTPOCHUA W KUSHCACATCIBbHOCTH  OJHOKJICTOYHBIX

B3aumocBsa3p yacrteit
TxaHnn, OpraHbl

MHOT'OKJIETOYHOI'O OpraHusma.
U cucTteMbl opraHoB. Opranusm Kak euHoe 1enoe. ['omeocras.

Txanu pacteHuid. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTeNbHA,
OCHOBHas, MexaHuueckas. OcobeHHOCTH
CTpoeHus1, PYHKIUI U pacrookKeHNUs TKaHEH B OpraHax pacTeHH.
TKaHU KUBOTHBIX U UeIOBEKa. THUIIBI )KUBOTHBIX TKAHEW: SNINTENNAIIbHAS,

IIOKpOBHAasdA, MpPOBOJAIIAL,

COEMHUTENIbHASA, MbllleyHasi, HepBHas. (OCOOEHHOCTH CTPOEHUS,
(GyHKIIUH ¥ pacojIoKEHUs! TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.
Opranpl.  BereratuBHble M T€HEpaTHBHBIE  OpPraHbl  pPAcCTEHHIA.

OpraHbl ¥ CUCTEMbI OPTaHOB XKUBOTHBIX U ueroBeka. DyHKIMK opraHoB
W CHCTEM OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pactenunii. CkeneTbl OTHOKJIETOYHBIX U
HapyxHbIi W BHYTPEHHMH CKEJET.
CtpoeHune U TUIIBI COEAUHEHNS KOCTEM.

JIBrokeHHe OpraHu3MoB. JIBHKEHUE OJHOKIIETOYHBIX OpPraHU3MOB:
aME0OMIHOE, KT'YTUKOBOE, PECHUYHOE. J[BIIKEHHE MHOTOKJIETOYHBIX
pacTeHuii: TPOMU3MbI U HACTHH. [|BUKEHNE MHOTOKJIETOUHBIX dKUBOTHBIX
U 4yesoBeka: MblleyHas cucreMa. Pediuekc. CkeneTHble MBILIIBI U UX
pabora.

[Iutanne opranusmoB. IlornomeHnne BOABL, YIIEKHUCIOrO Ta3a M
MHHEPAJIbHBIX BEIIECTB pacTeHUAMHU. [IuTaHue )KMBOTHBIX.
BrayTpumnonoctHoe W BHYTPHUKJIETOYHOE NUIIEBAPEHUE.
II03BOHOYHBIX Otpensl  NUIEBAPUTEIBLHOTO

MHOT'OKJICTOYHBIX J>KHBOTHBIX.

ITutanue

KHUBOTHBIX. TpaKTa.




IInmeBapurensHble xene3bl. [InmeBapurenpHas cucTeMa 4esio-BeKa.
Jpixanue opraHu3moB. Jlpixanue pacTeHuid. JlpIXaHuWe IKUBOTHBIX.
Huddysus razoB dyepe3 MOBEPXHOCTh KIETKH. KoXHOE bIXaHHe.
JbixarenbHas noBepxHOCTh. JKabepHoe u JI€royHoe apixaHue. [Ipixanue
[I03BOHOYHBIX J>KMBOTHBIX M YEJIOBEKAa. OBOJIIOLHMOHHOE YCIOKHEHUE
CTpOCHMS JETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXarenabHas cuUcCTEMa
yesoBeka. MexaHu3M BEHTWISIIMU JIETKUX Y NTHUL U MIIEKOIUTAIOLIHX.
Perynsauus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BewEeCTB y OPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHU.
TpancnopT BewecTB y )KMBOTHBIX. KpoBeHOCHas1 cucreMa U €€ Oprassl.
KpoBeHocHas cucteMa MO3BOHOYHBIX XUBOTHBIX M yesoBeka. Cepaue,
KPOBEHOCHBIE  cocyabl U KpoBb. Kpyru  kpoBooOpaileHus.
OBOJIOUMOHHBIE  YCIIO)KHEHHS CTPOEHHMSI KPOBEHOCHOM  CHCTEMBI
IIO3BOHOYHBIX JKUBOTHBIX.

Pabota cepaia u e€ peryssiusi.

Brinenenne y opranu3moB. Beinenenuwe y pacteHuil. Boinenenue y
KUBOTHbIX. COKpaTUTEIbHBIE  BAKYOJIH. Opransl  BBIJEIICHUS.
OwibTpanusi,  CeKpeuuss U oOpaTHOE BCAChIBAaHME KaK MEXaHU3MBI
paboThl opraHoB BblAeneHHs. CBS3b MOJIOCTU Tella C KPOBEHOCHOH M
BBIICTIUTENILHON cucTeMaMu. Bblfenenue y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. Iloukun. CrpoeHne u (YyHKIMOHMpPOBaHHE HePpOHA.
OO6pazoBaHue MOYH Yy YeIIOBEKa.

3anmTa y OpraHu3MoB. 3alIuTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl
OaKkTepHii U IUCTHI MPOCTEUIIHNX. 3aIIUTa Y MHOTOKJIETOUHBIX PACTEHUH.
Kyrukyna. Cpenctsa nacCMBHOM U XMMHYECKOM 3aUThl. DUTOHIIMIBI.
3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIE.
3amuTa opraHu3ma oT Oosie3Heil. VMMyHHas cucrema uesroBeKa.
Knerounelii u  ryMopaibHbli  HMMMYHHUTET. Bpoxa€HHbII U
NpUOOPETEHHBIN  crenuUIECKU HMMMYHHUTET. Teopusl KJIOHAJIBHO-
cesiektuBHOro umMmynurera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHu3MOB. POJIb BPOKIEHHOIO UMMYHHTETA
B PA3BUTHUU CHCTEMHBIX 3a00JI€BaHUH.

Pasnpaxxumocts  mperymsanms — y opraHusmoB.  PasapaxumocTs




Yy OJHOKJIETOYHBIX OpraHu3MoB. Takcucel.  Pa3znpaxumocts U
perynsinus y pactenuil. PocToBbie BelecTBa U X 3HaYCHUE.
HepBHas cucrema u pedekTopHas perymsius y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTIeibl. DBOJIOLMOHHOE YCIOXKHEHHUE CTPOCHHUSI HEPBHOM
CHUCTEMbl y >KMBOTHBIX. OTHEibl TOJOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedpriekc u peduiekropnast nyra. be3yciaoBHbIE U YCIOBHbIE
pedeKchl.
I'ymopanbHas perynsuuss U HHAOKPUHHAs CHUCTEMa JKUBOTHBIX U
yenoBeka. JKene3bl 3HIOKPUHHOW CHCTEMBI U UX TOPMOHBIL. JlelicTBHE
TOPMOHOB. B3anMOCBs3b HEPBHOM M SHIOKPUHHOW cucteM. ['unorairamo-
runogusapHas cucTema.
JlemoHcTparuu
[Toptper: U. I1. I1aBnos.
Tabmuiet u cxembl: «OTHOKIETOUHBIE BOAOPOCIHY, «MHOTOKIIETOUHBIE
Bogopociny, «bakrepun», «lIpocrelimme», «OpraHbl LIBETKOBBIX
pactenuit», «CHCTEMBI OpraHoOB TTO3BOHOYHBIX JKUBOTHBIX,
«BHyTpeHHee CTpoeHHe HAaceKOMbIX», «TkaHu pactenuit», «KopHeBbie
cucteMbl», «CtpoeHue ctebnss», «CTpOeHHE JHMCTOBOW IJIACTUHKI,
«Tkanm kuBOTHBIX», «Ckener denoBeka», «llumeBapurenbHas
cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas —cucTeMay,
«Hepsnas cucremay, «Koxay», «MpbllieyHas cucremay, «BoiaenurenbHas
cucreMay, « JHJIOKpUHHAs cucTeMa, «CTpOEHHUE MBIIIIIbDY,
«UmmyHHTETY, «Ku1e4Honoao0CcTHbIEY, «Cxema
MUTAHUA pacTeHui»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe
ruape», «CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHE 0XKAEBOTO
yepBsi», «HepBHas cucrema pbido», «HepBHas cucrema JATYIIKHY,
«HepBHast cucrema mnpecMmbikarommxcs», «HepBHas cuctema mnrTuiy,
«HepBHas cucrema miuekonurammuxy», «HepBHas cucrema yenoBekay,
«Pednexey.
O6opynoBanue: CBETOBOI MHKPOCKOIT, MUKpOTIpenapaThl
OJIHOKJIETOYHBIX OPTraHU3MOB; MHUKPONpENapaThl TKAHEH; PaKOBUHBI
MOJUIFOCKOB; KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX; JKUBBIE 3K3EMILISAPBI




KOMHATHBIX PAacTeHHUH; repOapuu pacTeHUN pasHBIX OTIEJIOB; BIAXKHBIC
npernaparsl  JKUBOTHBIX;  CKEJIETHI  ITO3BOHOYHBIX;  KOJUICKIIMU
0ECIIO3BOHOYHBIX KHBOTHBIX; CKEJIET YeJOBEKa; O00OpYyAOBaHHE s
JEMOHCTpPAllUd TIOYBEHHOTO W BO3JYIIHOTO TIMTaHHWSA pPACTECHUI,
pacuierieHust KpaxMaina U OenKoB TOJ JEHCTBHEM (DEPMEHTOB;
00opyoBaHue Ui AEMOHCTPALUU ONBITOB 0 M3MEPEHUIO KU3HEHHON
€MKOCTH JETKMX, MEXaHW3Ma JbIXaTeIbHBIX JBWKCHHUH; MOJEIN
TOJIOBHOTO MO3Ta Pa3INYHBIX KUBOTHBIX.

JlaboparopHbIe U TPaKTUIECKHE PAOOTHI

1. JlaGbopaTtopHasipaborta «3yueHue TkaHell pacTCHHI.
2. JlabopaTtopHaspaborTa «3yueHre TKaHEH KUBOTHBIXY.
3. JlabopatopHasipaborta «/3ydyeHre opraHoB I[BETKOBOTO
pacTCHHSI.

Pa3zMHoOxkeHue U pa3BUTHE OPTraHU3MOB
®opMbl  pa3MHOKEHHUS OpraHU3MOB: Oecrnionoe (BKITIOUAst
BEreTaTUBHOE) U M10JIOBOE. Buibl 6ecrnonoro pa3MHOXKEHMs: TOUKOBaHUE,
cropyJsius, parMeHTaIus, KIOHUPOBAHUE.
[TonoBoe pazmuoxenue. [lonoBeie kiaeTKU, WM rameTsl. Meiios. Ctaauu
meno3a. lloBegenme  xpomocom B Mmeno3e.  Kpoccunrosep.
buonornueckuii cMbIca MeHo3a M TMOJOBOTO Ipoiecca. Meno3 u ero
MECTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpliieBoe  pa3BUTHE. l'ameTorenes y >KHBOTHBIX.
[TonoBeie
AWLEKIIETKH U crepmaro3oua», «OCHOBHBIE CTaJUH OHTOTEHE3a»,
«IIpsmoe u HempsiMoe pa3Butue», «Pa3BuTHe MaMCKOTO XKyKay,
«Pa3BuTHe capaHumny,
«Pa3BuTtne nArymkm», «J/[BoliHOE OIIOAOTBOPEHUE Yy ILBETKOBBIX
pacTeHuiny,
«CTpoeHne  CceMsiH OJHOJIOJIbHBIX u JIBY1I0JIbHBIX
pacTeHun»,
«KU3HEHHBIH LUK MOPCKOM KamycTbl», <«OKHU3HEHHBIM LUK MXay,
«OKW3HEHHBIN UKII AMTOPOTHUKAY, <« KM3HEHHBIN IIUKII COCHBIY.
O6opynoBaHme: CBETOBOW MHKPOCKOIT; MHKPOIIPENapaThl SIMIIEKICTOK U




CIepMaTo30M]10B; MojeNb «L{UKI pa3BUTHS JIATYILIKI.

JIaGopaTopHbIe U PaKTHYECKUE pabOTHI

1. JlabopatopHuaspaborTa «3ydeHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax».

2. I[IpakTuueckaspa0oTa «BblsiBIeHUE NIPU3HAKOB CXO/ICTBA
3apo/ibliliell TO3BOHOYHBIX JKUBOTHBIX).

3. JlabopatopHasapaboTa«CTpoeHrE OpraHOB pa3MHOKEHUS
BBICIIIMX PACTECHUI.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

HPCHMCT n 3aa4u T'CHCTHUKMU. I/ICTOPI/IH pa3sBUTHA I'CHCTHKH. Ponpb

IOUTOJIOTUHN WU 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHUU T CHCTUKH. BKJIaI[
POCCHUHCKHX M 3apyOeXHBIX Y4EHBIX B pPa3BUTHE T'€HETUKH. MeTombl
TFeHETUKH (TMOPHUI0IOrMYECKU, LMTOI€HETUYECKUI, MOJIEKYISIPHO-
reHetnyeckuit). OCHOBHBIE TEHETHYECKHEe TOHATUA. [ eHeTndeckas
CHUMBOJIIMKA, UCTIONIb3yeMas B CXeMaX CKpelIMBaHUI.

3aKOHOMEPHOCTHU HACJIEIOBAHMS PU3HAKOB, YCTAHOBJICHHBIE [ .
Mennenem. MoHOTHOPHAHOE CKpeIIMBaHUE. 3aKOH €IUHO-00pa3us
ruOpuoB nepBoro nokojeHus. [IpaBuino nomMuHHpoOBaHUS. 3aKOH
pacuieruieHusl npu3HakoB. [umore3a umctoTel ramer. [lomHoe wu
HEMOJIHOE TOMUHUPOBAHHUE.
JlurubpugHoe CKpenrBaHWe. 3aKOH HE3aBHUCHMOIO HAClIeJJOBAHUS
npu3HakoB. [lUToreHeTnyeckue OCHOBBI JUTUOPHUIHOTO CKPEIIUBAHUSI.
Ananusupytoliee ckpemuBaHue. Vcrnonb3oBaHHEe aHAIU3UPYIOIIETO
CKpeIlMBaHUA [IJIs ompeaeNeHuss TeHoTuna ocodu. CrereHHoe
HacienoBaHue mnpusHakoB. PabGora T. Moprana mo CcHemIeHHOMY
Hacje0BaHUI0 TeHOB. HapylleHue clreruieHusi TeHOB B pe3yibTaTe
KPOCCUHTOBEpa.
XpOoMOCOMHasi TEOpUS HACIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.
l'eneruka mnona. XpoMOCOMHOE oOmpeaesieHue Tona. AyTOCOMBI U
IMOJIOBBIC XPOMOCOMEIL. T'omoramernsie u reTeporaMCeTHbBIC OPraHU3MBI.
HaCJIe,Z[OBaHI/Ie MMPU3HAKOB, CICTIJICHHBIX C ITIOJIOM.
N3MeHuYnBOCTD. N3MCHUYUBOCTH:

Bunnr HEHAaCJICACTBEHHAs U

HacjeACTBeHHas. Poib cpenbl B HEHACHEACTBEHHONW HM3MEHYMBOCTH.

I'enHeTnka — Hayka 0 HACJIEICTBEHHOCTH H M3MEHYHUBOCTH
OPraHu3MOB

HcTopus cTaHOBNIEHUS U pa3BUTHS T€HETUKH Kak Hayku. PaGotsr I
Meunpnens, I'. le @pusza, T. Moprana. Ponbs 0T€4eCTBEHHBIX YUEHBIX B
Pa3BUTHU TE€HETUKH.
Pa6oter H. K. Konbuiosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUUECKHUE MOHITHUS U CUMBOJIBL. | OMOJIOTMYHbIE
XPOMOCOMBI, AJIJIEIbHBIE TE€HBI, ATbTEPHATUBHBIC MPU3HAKH,
JIOMHUHAHTHBIN U PELUECCUBHBIN ITPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA,
qrcTas JUHUS, THOPUIBI, TEHOTHII,
¢denoturn. OCHOBHbBIE METO/BI T€HETUKU: THOPUIOTOTHUECKUA,
LATOJIOTHYECKUN, MOJIEKYJIIPHO-T€HETUYECKHI.

JdemoncTpauuu

IMoptpetsr: I'. Menaens, I'. e ®pus, T. Mopran, H. K. Konbos, H.
N. Basunos, A. H. benozepckuii, I'.  JI. 10. A.
Ounmumaenko, H. B. Tu-modees-PecoBckuii.

Kaprieuenko,

Tabaumbl ¥ CXEMBI: «MeToapl T CHCTUKHN, «CxeMbl CKpCIIUBAHUA.

JlabopaTropHble M NpakTHYeCKHe PA0dOThI
JlabopaTtopHaspaborTa «/Ipo3odhuna kak 00BEKT FTeHETUIECKUX
HUCCIIEIOBAHUIN)).
3akoHOMepHOCTH HacaeacTBeHHOCTH (10 1)

Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3aKoH
eamHOO00pa3us THOPUIOB MIepPBOTO [TpaBumno
JOMUHHUpOBaHuA. BTopoi 3akoH MeHnens — 3aKO0H paclieTuIeHUs

ITOKOJICHHUA.




XapakTepucTuka MOIU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBIN
pin Hopma  peakuun
KosmuecTBeHHBIE M KAaYECTBEHHBIE IPU3HAKM W MX HOpPMa PEaKLUH.

BapUallMOHHAs  KpUBasl. MpU3HaKa.
CaoiicTBa MOIU(UKAIIMOHHONW U3MEHYMBOCTH.

Hacnencreennasi, uin reHOTUIIMYECKAsl, U3MEHYNBOCTL. KoMOMHAaTHBHAS
M3MEHYMBOCTh. Mei03 1 TOJIOBOH MPOIecC — OCHOBAa KOMOMHATHBHOM
W3MEHUYMBOCTH.  MyTanmoHHasT  WM3MEHYMBOCTh.  Kiaccuduxarms
MyTalUii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHbIe. YacToTa M NPUYUHBI
myTtanuid. MytareHHble (PakTopbl. 3aKOH TOMOJOTHYECKHX pSJI0B B
HacleacTBeHHoM n3MenunBocty H. M. BaBuioga.

BresnepHas HaclneACTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI T€HETUKH

YeJOBEeKa: IeHEaJOrMyeckuil, OJM3HELOBBIH, LUTOTCHETUYECKUH,
OMOXMMHMUYECKUH,  MOJEKYJIspHO-  reHeruueckuil.  CoBpeMeHHOe
olpeleIcHue TEeHOTHIIA: IIOJIHOTEHOMHOE CEKBCHUPOBAHME,

F€HOTHIMPOBaHWE, B TOM 4yucie ¢ nomompro [II[P-ananusa.
HacnenctBeHnHble 3a00eBaHUs YeJIOBEKa: T'eHHbIe 00JIe3HU, 00JIe3HU C
HaCJIeICTBEHHOH MPepacloyioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comaruyeckue W TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIUTIBL 3JI0POBOTO obpaza KH3HH, JIMarHOCTHUKH,
npoWIaKTUKA U JICUEHHs] TeHeTHYeckux Ooie3Heil. Meauko-
TeHETHYECKOE KOHCYJIbTUPOBaHHE. 3JHaAUCHHE MEIUIIMHCKON TeHETUKU B
MPEJOTBPAILLICHUN U JICUEHUU T'eHETHYECKUX 3a00JIeBaHHI YeTI0OBeKa.
JleMoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.

Yersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupl ©  cXeMbl:

OUTOTCHECTUYCCKAsA

«MonorubpuaHoe
«3aKkoH
[UTOTEHETHYECKast OCHOBaY», «3aKOH YHCTOTHI TAMET,

CKpCIMBaHue U €Tro
OCHOBa», PACHICIUICHUA u €ro

«durubpunnoe CKpELIUBAaHUEY, «{uTonorudeckue OCHOBBI
JTUTHOPUTHOTO CKpeIMBaHus», «Meho3y, «B3anMoaeiicTBie ayuieTbHbIX
reHoB», «['€HeTHuecKue KapThl PACTEHUM, >KUBOTHBIX M YEJIOBEKAY,

«I'eneTnka moJjia, ((3aKOHOMepHOCTI/I HacjaeJOoBaHUs, CHCIIJICHHOIO C

npu3HakoB. L{uronornyeckne OCHOBBI MOHOTMOPUIHOTO CKPEIIMBAHUSI.
I'umore3a YUCTOTHI raMeET.

AHanu3upyroiee CKPELIMBAHHUE. [TpoMexxyTOoUHBIM Xapakrep
HacJleI0BaHUsl.

Pacuiennenne npu3HakoB NpU HETIOJIHOM JTOMUHUPOBAHUH.
JurubpugHoe ckpemuyBaHue. TpeTuil 3akoH MeHaens — 3aKoH

HE3aBHCUMOT'0 HacjeqoBaHus TNPU3HAKOB. LluTonmorumyeckue OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIIMBaHM.
CueruieHHOE PaGorst T. Moprana.

CI_IGHJ'IGHHOG HACJICJOBAHUC TI'CHOB, HAPYHICHUC CLCIUICHUA MCKIAY

HacCJICOAOBAaHHUC  IIPHU3HAKOB.
I'¢HaMu. XpOMOCOMHaSI TCOPHA HACIICACTBCHHOCTHU.

I'enetnka mona. XpOMOCOMHHﬁ MCXaHU3M OIIPCACIICHHUA II0JI1a.

AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U TeTeporaMeTHbII

non. I'eHeTnueckas CTpyKTypa MOJIOBBIX  XpoMmocoM. HacnenoBanue
MPU3HAKOB, CIIEIJIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [lieloTponusi — MHOKECTBEHHOE
gelictBue reHa. MHOXKECTBEHHBIM — ajjienu3M. B3aumojelcTBue

HeaJuleNnbHbIX reHoB. KoMmementapHocTs. Dnuctas. [Tonumepus.
['eneTnyeckuii KOHTPOIb Pa3BUTHS PACTEHUM, >KUBOTHBIX U YEJIOBEKa,
a Takke (U3UOJIOTHUYECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX
GbyHKIUH.

I'eHeTnyeckue MEXaHU3MbI CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICHCTBHS
«XO035MH — TapasuT» U «XO35IMH — MHKpoOuom». ['eHeTmueckue
aCmeKThl KOHTPOJII W HW3MEHEHUs HaCIEACTBEHHON wuWHOpMAI B
MTOKOJIEHUSX KJIETOK M OPraHU3MOB.

JemoHcTpanuu

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

Tabmuupl u cxemsbl: «I[lepBbiit U BTOpoi 3aKkoHBI MeHnemns», «Tpetuit
3aKkoH Menzens», «AHanusupyoniee ckpemuBanue», «HenomnHnoe
noMHUHUpOBaHME», «CIIemIeHHOe  HacjeJOBaHHWE  IPU3HAKOB Y
nposoduiby, «I eHeTrka nonay, «Kapuorum yenoBeka», «Kapuorum
TPO30(HITBD»,
«B3anMoelicTBUE TEHOB)).

«Kapuotun nTuub», MHOXECTBEHHBIM —aJIETU3M,




oJaom», «KapuOoTHIIBI YEJIOBEKA U )KUBOTHBIX», «BUABI N3MEHUYUBOCTHUY,
«MoaudukanmoHHas U3MEHUYNBOCThY, «HaciaenoBanue pesyc-hakropay,
«"eHeTuka rpynn KpoBu», «MyTallMOHHAsI U3MEHYHUBOCTb».

O6opynoBanue: MOJEITH -aIIIIAKAIIAN «MoHorubpuaHoe
CKpELIUBaHUEY, «Hemomnnoe «urnbpunnoe
CKpeluBaHuey, «Ilepekpect XpoMoCoM»; MUKPOCKON U MUKpoOIpenapar
«pozodpuna» (Hopma, myranuu (HOPMBI KPBUILEB U OKPACKU Tena);

JOMUHHPOBAHUCH,

repOapuii «I'opox MOCEBHOM.
JlabopatopHble U MpaKTU4YeCKHe paboThI:
Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO

W JUTHOPUAHOTO  CKPEUIMBaHUSA Yy JpO30(QHIBI HA TOTOBBIX
MHUKpOIpenaparax».
Jlaboparopnas pabora Ne 6. «M3yuenue MoaupUKAIUOHHON

HU3MCHYUBOCTHU, IMMOCTPOCHUC BApUAMOHHOIO pdda H BapHaHHOHHOﬁ
KPHUBOW.

Jlaboparopnas padora Ne 7. «AHanu3 MyTanuuii y 1po30(uibl Ha TOTOBBIX
MHUKpPOITperaparaxy.

[Tpaktuueckas pabora No 2. «CocTaBieHuE W aHAIU3 POJIOCIOBHBIX
YeJIOBEKay.

O6opynoBanue: MOAENb JJsi JEMOHCTPAIlMU 3aKOHOB €IWHOO0Opa3Hs
rUOpPUAOB MEPBOTO MOKOJICHUS U PAaCHICIUICHUs PU3HAKOB; MOJIENb JJIst
JIEMOHCTpAIIMY 3aKOHA HE3aBUCHMOTO HACJIeIOBaHUS IPHU3HAKOB; MOZEIh
JUISL IGMOHCTpPALIUU CIETNIEHHOTO HACJIeJJOBaHMs MIPU3HAKOB; CBETOBOI
MUKPOCKOII, MUKpOIIpenapar:

«dpozodumnay.

JlaGoparopHble U MpaKTHIEeCKHe paboThI

1. [IpaktTuueckasapaborTa «M3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIIUBaHUS Y APO30(DUITBI».

2. [IpakTtTuueckasapaborTa «M3ydyeHue pe3ynbTaToB
JUTUOPUIHOTO CKPELIUBAHUS Y APO3OPUIBI».

3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopeiicTBue reHotumna u cpeasl npu (GopmupoBaHuH (EHOTHIIA.
W3menunBoCcTh mpu3HaKoB. KayecTBeHHbIE M KOJINYECTBEHHbBIE
NpU3HAaKU. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACJIEICTBEHHAS.
MoudukaonHas HW3MEHYMBOCTb. Ponb cpeabpl B (OpPMHPOBAHUU
Hopma
Bapuanmonnslii psa u Bapuannonsast kpusas (B. Moranncen). CpoiicTBa

MOAU(GUKAITMOHHOM  M3MEHYUBOCTH. peakuuu TpHU3HaKa.
MOAN(GUKAITUOHHOW U3MEHYUBOCTH.

T'enoTunmuaeckas H3MEHYMBOCTb. CsoiicTBa TeHOTUITHYECKOM
N3MEHYNBOCTH.

Bubl reHOTUNTMYECKOM N3MEHUNBOCTH: KOMOWHATUBHAS, MyTaIl[HOHHAS.
KoMOunatuBHast 13MEHUYUBOCTh. Meiio3 U TOJIOBOM MpoIiecc — OCHOBA
KOMOHHATUBHOI
W3MEHUYMBOCTH B CO3/IaHMU TE€HETHYECKOTO Pa3HOOOpasus B Mpereniax
OJIHOT'O BUJA.

MyTrauroHHas U3MEHUYMBOCThb. BUIbI MyTaluii: reHHbIE, XPOMOCOMHBIE,
TCHOMHEIC. Y UHIYIUPOBAHHbBIC MYyTallHH.
Snepuble U UTOMIa3MaTUYecKue MyTaluu. COMaTHYECKUE U TTOJIOBbIE
MyTauuu. [I[puarnHbl BOSHUKHOBEHUSI MyTallui. MyTareHsl 1 UX BJIHSTHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKoH

WU3MEHYNBOCTH. Ponb KOMOWHATUBHOI

CrnoHTaHHBIE

TOMOJIOTMUECKHUX PSIOB B HacjeAcTBEHHOM wusMmeHuuBoctu (H. MH.
BasuiioB). BHesinepHast ©”3MEHUMBOCTD U HACIEACTBEHHOCTD.




DONUTeHeTHKa W JMHUTeHOMHKA, POJIb SMHUTEHETHYECKUX (AaKTOPOB B
HACJIEJOBAHUM W HW3MEHYMBOCTU (DEHOTHIIMYECKUX TPU3HAKOB Yy
opranu3moB JleMoHcTpanuu

IToptpersr: I'. [le ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuiel u cxeMbl: «Buabl HW3MEHUMBOCTHY, «MoauduKalnoHHAS
U3MEHYMBOCTH»,  «KomMOMHAaTHBHAasg  M3MEHYMBOCTHY»,  «Melo3y,
«OrmmonoTBopeHuey, «l eHeTndeckne 3a00JIeBaHUS YelIOBEKay», «BUIbI
MyTaLumn».

O6opynoBanue: KHUBble U TrepOapHble SK3EMIUIAPbl KOMHATHBIX
pacteHuil; pucyHku (¢pororpaduu) >KUBOTHBIX C PA3NMYHBIMU BUIAMU
WU3MEHYHUBOCTH.

JlaboparopHbIe U TPaKTUIECKHE PAOOTHI

1. Jlabopartopuaspaborta «lccienoBanue 3aKOHOMEPHOCTEH
MOIU(UKAIIMOHHOW W3MEeHYUBOCTH. [locTpoeHHe  BapHAlIMOHHOTO
pslla ¥ BapualMOHHOU KPUBOM».

2. [IpaktTuueckaspabdorta«Myranuu y apo3oduisl (Ha
TOTOBBIX MUKpOIIpErapaTax ).

I'eneruka yenoBeka

Kapuotun uenoBeka. MexayHapoaHas MNporpaMma HUCCIEIOBAHMS
reHomMa  4ejoBeKka. MeToapl  M3Y4YeHHs] TEeHETHKH  4YeJIOBeKa:
reHeaNoOTHYeCKUil, OMU3HEIOBBIA, IUTOTEHETHYECKHM, MOMYyISIIMOHHO-
CTaTUCTUYECKHH, MOJIEKYJIIPHO-TE€HETUYECKH. CoBpeMeHHOE
onpeJiereHue reHOTHMNA: MOJIHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUIIMPOBAHKE, B TOM YKCIIE€ C TOMOILBIO

[M[[P-anamu3a. HacnenactBeHHble 3a0oiieBaHus 4eloBeKa. | eHHbIE U
XpOMOCOMHBIE 0O0JI€3HH 4eloBeKa. bolle3HM ¢ HaclelICTBEHHOMN
MPEAPACTIONOKEHHOCTHI0. 3HAYCHUE MEAUITUHCKON TeHETHKA

B MPEIOTBPALICHUH U JICYCHUH T€HETHYECKHX 3a00JIeBaHMI YelloBeKa.
Menuko- reHeTHYecKoe KOHCYJIbTUpoBaHUE. (CTBOJIOBBIE KIIETKHU.
[TonsATHE «TE€HETUYECKOTO Irpy3a». DTUUYECKUE ACTIEKThl UCCIEIOBAHUN B
o0JacTu pelakTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

Ienernueckue (hakTOpbl MOBBIIICHHONW YYBCTBUTEIHHOCTH YEIIOBEKA K
(bu3HUECKOMY U XUMHUYECKOMY 3arpsSi3HEHUIO OKPYKAIOIIEH CPeIbl.




I'enetnueckas mpeapacoNoKeHHOCTh YeJI0BeKa K MaTOJIOTHsIM.
JdemMoHcTpanuu

Tabmuue! u cxemsl: «Kapuotumn yenoeka», «MeTozbl

M3y4YeHUs TEHETUKU YeJIoBeKay, «I eHeTndyeckue 3a001eBaHus
yesoBekay. JIaboparopHble M NpakTHYeCKUe Pad0ThI
[Ipaktuueckaspaborta«CocraBieHue U aHaIU3 POIOCIOBHOM.

Tema 7. Cenexkuusi opranu3moB. OcHOBbI OMOTexXHOJoruM CeeKius
KaK HayKa U MpoIecC. 3apOKICHUE CETIEKIIMU U TIOMECTUKAIUA. Y YeHUE
H. M. BaBunoBa 0 [EHTpax TMPOUCXOXKICHUS H MHOT000pa3us
Llentpsl
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

KYJbTYPHBIX  PacTCHUM. MPOUCXOKJICHUS  JOMAIIHUX

CoBpemMeHHbIE METOJbl CeleKUMU. MaccoBblii M MHIUBUIYalTbHBIN
OTOOpBI B CENEKIMM pacTeHHil W >KUBOTHBIX. OllEHKa JKC-Tepbepa.
brnuszkoposcTBeHHOE CKpeluBaHue — WHOpUIMHT. Yucras JTUHUS.
CkpemuBaHue 4YHCTBIX JUHUK. [eTepo3uc, wiam rubpuaHas cuia.
Heponcreennoe ckperrBanue
— ayropwaumnr. OrtpanéHHas ruOpuau3anuds u €8
HckycCTBEHHBIN MyTareHe3 U MOJIy4EHUE MOJMUIUIONAOB. JloCcTHKeHus
CEJICKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

YCHEXH.

buorexHonorus Kak oTpacib MIPOU3BOACTBA. [ '€HHas HH)KEHEpUS.
Oransl co3nanus pekomOuHantHoi JIHK u TpaHcreHHBIX opraHu3moB.
Knerounas wumxenepus. Kiierounele KynbTypbl. MHKPOKIOHAIBHOE
pa3MHOXKEHHE  pacTeHMi. KioHupoBaHHME  BBICOKONPOIYKTHBHBIX
CEJIbCKOXO35IMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHE U OSTUYECKHE
npo6iembl. 'MO — reneTnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JdemoHcTpaumuu:

Ilopmpemuwr: H. U. Baunos, U. B. Muuypun, I'. 1. Kapneuenko, M.

®. BanHoB.

Tabauyvl u cxemol: kapta «L{eHTPBI MPOUCXOXKIECHUS U MHOTO0Opa3us
KYJIBTYPHBIX pacTeHui», «[lopoapl MOMamHUX >KHBOTHBIX», «CopTa
«PaboThI

KYJIbTYPHBIX —pacTeHui», «OtnanéHHas TUOpUIAN3ALUL»,

Cesekuusi OpraHu3sMoB

JlomecTukanus v CeNeKius. 3apoKIeHUE CEJIECKIIMHU U JIOMECTUKALIIH.
Yuenue H. M. BaBunoBa o LleHTpax nmpoucxoxaeHuss ¥ MHOTooOpa3us
KYJbTYPHBIX pacTeHHl. POib celleKunu B CO3JJaHUU COPTOB PACTEHUI U
opoJ KUBOTHBIX. COpT, MOpOJa, TaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB
B HacieAcTBeHHOM n3MeHunBocTd H. M. BaBunoBa, ero 3HaueHue s
CEJIEKLIMOHHOM paboThI.

Mertonabl  CENEKIMOHHON otoop:
MacCOBBI W WMHJIUBHUAYAIBHBIN. Omansi KOMOUHAYUOHHOU CeneKyuu.

pabotel.  McKyccTBEHHBIN
HcnblTanue mpousBoguTened mo moromMctBy. OTOOp MO TEHOTHUITY C
MIOMOIIIBIO OLIEHKU (heHOTHNa IMOTOMCTBA U OTOOp MO TEHOTUIYy C
nomoiso aHanuza JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKI[MOHHOMN
paboTHI.
PanuanvoHHBIl ¥ XMMHYECKUH MyTareHes KakK MCTOYHUK

MyTaIui y KyJabTypHBIX (opM opranu3MoB. M crnoap30Banre reHOMHOTO
penaKkTUpoBaHus M MeTofoB pekoMOumHaHTHBIX JIHK mis momydenus
HMCXOQHOTO MaTepuaia sl CEJIEKUUH.

[Tonyuenue MOJIUILIIONIOB. Bnayrpusugosas TUOpUIU3AITHS.

BHI/I3K0p0I[CTBCHHOC CKpCIIUBAHUC, WJIN I/IH6pI/I,[[I/IH1". HCPOIICTBCHHOC

CKpellMBaHHe, WIM ayTOpuAuHr. lerepo3uc ©u €ro MpPUYUHBL

Hcnons3oBanue rereposuca B cenekiuu. OTaanéHHas ruOpuan3aris.
[Ipeononenue Oecryionusi MEXBHUIOBBIX THOpHIoB. JlocTimkeHus
CEJIeKIINY PACTEHUH U JKUBOTHBIX.

«3enénas pesonioyusy.




akagemuka M. @. HpanoBay», «llomumiougus», «OOBEKTHI

ouorexHonorun», «Kierounble  KyIbTypbl ¥ KJIOHHPOBAHHEY,
«KoHcTpynpoBaHue u NepeHOC TeHOB, XPOMOCOMY.
Obopyoosanue: MyJsHKU IJI0JI0OB M KOPHEIUIOAOB AUKUX (opM U

KYJIbTYPHBIX COpTOB pacTeHui; repbapuii

«CenbCKOX035UCTBEHHBIE PACTCHUS».
JlaGopaTopHble U NpaKTHYecKue padoThbl:

Oxekypcust «OCHOBHBIE METO/IbI U IOCTHXKEHUS CEJICKIIMKM PACTEHUN U

KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIHIO, IUIEMEHHYIO (hepMy,

COPTOUCHBITATENIbHBINA YU4aCTOK, B TEILIMYHOE XO35HUCTBO, JJa0OpaTOPHUIO

arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

CoxpaHeHHME ¥ M3YYCHHE TEHETHUYECKHX pEeCypCcoOB KYJIbTYPHBIX
pPacTEHUH M UX TUKUX POIUYCH IS CO3/1aHUSI HOBBIX COPTOB Ml THOPUIOB
CEJIbCKOXO03UCTBEHHBIX KYIbTYp. HM3yuenue, coxpanenue u ynpasienue

ceHemuyecKumu pecypcamu CeNbCKOXO3AUCMBEHHbIX U NnpOMbvlCIO6bIX

HCUBOMHBIX 68 UENAX YAVHUEHUA cyuecmeyrouux u CO30QHUSL _HOBbLX

nopod, AUHUL U KpOCC08, 6 MOM _Hucie ¢ NPpumeHerHuem COBPEeEMEHHbIX

MEmo008 HAYYHLIX UCCIe008AHUL, Nepedosblx udell U nepcneKmueHbLx

MexXHoN02Ul.

JdeMmoHcTpanmun
Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1
Jlykbsnenxo, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «LIeHTPBI TPOMCXOXKACHUS W MHOTO00pa3HA

KyJbTYpPHBIX  pacTeHuil», «3aKkOH T'OMOJIOTMYECKUX  PpAJOB B
HACJIE/ICTBEHHONH M3MEHUUBOCTHY, «MeToapl cenekium», «OTaanéHHas
ruOpuu3anus», «MyTtareHes.

JlabopaTopHble U NpaKkTHYecKue padoThl

1. JlaGbopatopHaspaborta «3ydeHne copToB KyIbTypHbIX
pacTeHHi U MOPOA JOMAIIHUX KHUBOTHBIX).

2. JlabopaTtopHaspaborTa «M3ydyeHrEe METOJIOB CEICKITUN
pacTeHuin».

3. IlpaxTtuueckaspaborTa «IpuBuBKa pacTeHU.

4. D xckKypcu s «OCHOBHbIE METOIBI U JOCTHIKCHHS CEICKIINU
pacTeHuil 1 )KUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (hepmy,
COPTOUCIIBITATENIbHBIN Y4aCTOK, B TEIUIMYHOE X03HUCTBO, B Ta0OPATOPHIO
arpOyHHWBEPCHUTETA WIH HAYYHOTO IIEHTPA).

buomexnonozus u cunmemuueckasn ouonozusn (4 )

O6’b€KWlbl, ucnojibzyemsle 6 6u0mexu0ﬂoeuu, — KiemouHble U
nmKaHeesbvle Kyjibmypbl, MUKPOOP2AHU3MbL, ux  xapakmepucmuka.
TDCI@MMMOHHCI}I OuUOmMexHono2us.: XJZ€6OI’l€Ll€H1/l€, noJjiy4eHue

KUCIOMOJIOYHbIX I’ZDOOVKI’}’ZOG, suHooenue. MMKD06I/[0J102M1{€CKMIZ Curmes.

Obvexkmul _muxpobuonocuyeckux mexuoao2ull. Ilpouzeodcmeo benka,

dMUHOKuUcjiom u 6umamuHoe.

Co3zoanue mexnono2uil U UHCMPYMEHMOE yueineHanpaeilerHHo2o




UBMEHEHUA U KOHCMPYUPOBAHUA 2CEHOMO6 C UE/Ibl0 NOJIVYEHUA OPp2ARUSMOE
U uUxX KOMNOHEHmOos, codepofcamux He ecmpeddarnuuecil 6 I’ll?l/ll?an

Ouocunmemuyeckue nymu.
Knemounasa umnowcenepus. MemoOwvl  Kyibmypbl  KIemox U _mKaHel

pacmeHuﬁ U IHCUBONIHDLLX. KDMO6CZHKM. Comamuueckas eu6pudu3auuﬂ u
COMAMU4EeCKUll 9M6DMOZ€H€3. Hcnonvzosanue 2anioudos 6 ceiekyuu

pacmeﬂud. IYOszeHue MOHOKNOHANbHGIX _anmumen. Mcnonvzosanue

MOHOKJIOHAJIbHbIX u NOJIUKTIOHAJIbHbIX anmumei 6 Meduuuye.

HCKVCCI’)’IG@HHOQ onﬂodomeopeHue. PeKOHC‘mDVKMM}l ﬂduemenwK u

KJIIORUpOo6aHue JiICUu60NIHbLX. Memoo mparncniarmayuu ﬂdep KJIemok.

Texnonozuu 03001706]161-“/{5[, Kyabmueupoeanusi U MUKDOKIOHAJIbHO20

PA3MHOIUCEHUA CENIbCKOXO3AUCINBEHHbIX Kyibmyp.

XDOMOCOMHCI}Z U CEHHAN UHINCEHEDPUA. HCKVCCH’ZG@HHbllZ CUHmes cena u

KOHcmpyuposearue D€KOM6uHaHmelx JHK. Cozoanue MpAaHC2EHHbIX

OpcaAHUIMOE. ﬂOCmMDiCeHM}l U nepcnexKkmuessl XDOMOCOMHOIZ U _2CHHOU

UHICEHepUY.  DKOA02UYEeCKUe U DMU4ecKue _ npoodiemvl  2eHHOU
UHOICeHepUlU.

Meouyunckue buomexnonocuu. Ilocmeenomuas yugdposas meduyuna.
HI[P-ouacnocmuxa.  MemaboloMHbIL  AHAAUSZ,  2eHOYCHMPUYECKULL

dHAlUu3 npomeoma 4eioeeKka ons OYEHKU COCMIOAHUA €20 300D06b}l.

Hcnonwvzosanue cmeonoswvix knemok. Tapeemnas mepanus_pakd. 3D-

Ououndtcerepuss 0 pazpabomkKu  (OYHOAMEHMANbHLIX _ OCHO8

MeaUZ/tUHCKuX MEXHON02Ul, CO30aHUsL KOMNJIEKCHblX mKamnet

couemarnuem MEeXHON02ULL MpEXMepHo20 6u0npuHmuH2a u

ckagdonrounza 0 pewtenus 3a0a4 NepCoHaIUUPOBAHHOU MEOUUUNDL.
Cozoanue BEKMOPHBIX  8aAKUUH C  uyenvio obecneuenus

KOMOUHUpOBaHHoU 3auwumul_om_eo30voumenen OPBHU, ycmawuosnenue

MOJIEKVJIAIDHBIX ~ MEXAHU3MOE (Z)VHKMMOHMDO@CZHM}Z PHK-cooepaicauux
6UPYCO6, Bbl3blearouux 0000 _onachvie 3a001€6aHUS _4eN06eKa U

HCUBOMHDBIX.
JdemMoHcTpanuu
Tabmuubl  u  cxembl: «/cnonap3oBaHME MHUKPOOPraHU3MOB B




NPOMBIIIUICHHOM IPOHM3BOJCTBe», «Kierounas wmxeHepus», «l eHHas
UHXeHepus». JIabopaTopHble M PaKTHYecKHe PadoThI
1. labopatopHasapaborTa «3ydeHne oObEKTOB
OMOTEXHOJIOTHMY.
2. llpaktuueckasapaborTa «llomydeHne MOJIOUHOKUCIBIX
MIPOILYKTOBY.
DKCKYpcu g «bnoTexHoI0rus — BaKHEHIas IPOU3BOAUTENLHAS CHIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO).

COJAEPKAHUE YYEBHOI'O ITPE/IMETA «BUOJIOTI'USI»
11 KJIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTUA

ba3oBblii ypoBeHb Yray0JieHHbI YPOBEHb

11 knacc. 1 4 B Heae110, Bcero 34 u, 11 xaacc. 102 4, u3 HUX




IBOJIONMOHHAS OHOJIOT U

[TpenrnochUIKd ~ BO3HUKHOBEHHUS  BOJIOIMOHHOH  TCOPHH.
DBOJIOIMOHHAS TeOpuUs M €€ MecTo B Owojoruu. BrwusHue
IBOJIIOIIMOHHOW TEOPUU HA Pa3BUTHE OMOIOTHH U APYTUX HAYK.

CBHUIETENIBCTBA SBOJIIOIUU. [TanmeonToNnOrNYeCcKue:
IMOCJIE0BATEILHOCTh MOSBIECHHUS BHJIOB B IAJIEOHTOJOIHYECKOM
JICTOIMCH, TIepeXxoaHbIe (hopMbl. broreorpaduyeckue: CX0ACTBO U
paznuuaue ¢ayH U (Iop MATEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA M Pa3Iudusi SMOPHOHOB Pa3HbIX

BUJ0B ITO3BOHOYHBIX. CpaBHI/ITeJII)HO-aHaTOMI/I‘-IeCKI/IeI
T'OMOJIOTMYHBIC, AHAJIOTUYHBIC, PYAUMCHTAPHBIC Oprassbl,
aTaBU3MBI. MOHeKy.]'IHpHO'6I/IOXI/IMI/I‘ICCKI/I€Z CX0ACTBO

MEXaHU3MOB HACJI€ICTBEHHOCTH U OCHOBHBIX METAa0O0JIMYECKUX
IIyTE€N Yy BCEX OPraHNU3MOB.

OpomtonmonHas  teopust Y. [lapsuna.  [Ipeanoceiiku
BO3HUKHOBEHUS JapBUHU3MA. J[BHIKYIIHE CUIIbI SBOJIIOLIMU BHUJIOB
no JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE NPU OTPAHHUYECHHOCTH
pecypcoB,  Heompenena€HHas  W3MEHYMBOCTh, Oopbba  3a
CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP).

Cunrernueckast Tteopus sBomouuu (CTO) m €€ OocHOBHBIE
MOJIOKEHHUS.

MuxposBotorust. [Tomynsus kak eTuHUIA BUAA U SBOJIIOLUH.

JBuxymue cuibl (pakTopbl) HBOJIOLMHM BHUIOB B IPHUPOJE.
MyTanmoHHBI TIpollecC W KOMOWHATHUBHAs HM3MEHYHBOCTD.
[TonynsoHHbIe BOJIHBI U Ipeiid renoB. M3omsamus 1 Murpanus.

EcrecTBeHHBII 0TOOp — HaNpaBIAIOMINNA (HAKTOP IBOJIOLIUH.
@DopMBbI €CTECTBEHHOT'O 0TOOpA.

[TpucnocoOIeHHOCTh OPraHU3MOB KakK pPe3yJbTaT HIBOJIOIUH.
[Ipumepsr mpucnocoOnaeHuid y opraHu3MoB. ApoMopdo3bl |
UAMO-aJalTalUH.

Bun u BumooOpazoBanme. Kputepun Buma. OCHOBHBIE (POpPMB]
BU000pa30BaHus: reorpauaeckoe, IKOJIOTHIECKOE.

MakposBomoriusa.  PopMbl  IBONIONMU:  (PHIIETHYECKas,

IUBEpreHTHasi, KOHBEpreHTHas, napasuienabHas. HeoOpatumocTsb

3aposkaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIECHUI B 0H0JIOT UM

OposrononHass  teopus Y.  Jlapsuua. [lpeamocCbUIKM — BO3HHUKHOBEHUS

nJapsuHn3Ma. JKW3Hbs M HaydHas JiesITenbHOCTh Y. JlapBuHA.

JIBmkyiue cribl dBoronnu BuaoB mo Y. JlapBuHy (BBICOKas MHTEHCUBHOCTH
Da3sMHOXKEHMS  OpPraHM3MOB, HAcJSACTBEHHAs HM3MEHYHMBOCTh, 0Oopnba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIA M UCKYCCTBEHHBIM 0TOOD).

Odopmienne cunretudeckoii reopuu 3soaronun (CTD). HelirpansHas Teopust
sposonuu. CoBpeMEHHAs SBOJIONMOHHAS OHMOJIOrHs. 3HAUCHHE DBOJIIOIMOHHON
TeOopHH B GOPMHUPOBAHUH €CTEC- TBEHHO-HAYYHON KapTUHBI MHUPA.

JIeMOHCTpaIu
IMoprpetrsr: Apucrorens, K. JIunneii, XK. B. Jlamapk, 2. XK. Cear-Unep, XK.
KioBbe, 4. JlapBuH, C. C. YeTBEepHKOB,

H. W. llImanpraysed, JLx. Xoanend, 1. K. benses.

Tabuunel u cxeMbl: «Cucrema xuBor npupojbl (o K. JInaaero)», «JlecTHHIA
KUBBIX cyIiecTB (1o Jlamapky)y», «MexaHnu3M GopMUPOBaHUS PUCTOCOOIECHUH Y
pacTteHnii 1 kuBOTHBIX (o Jlamapky)», «Kapra-cxema Mapmipyra OyTEIIeCTBUS
Y. Hapsunay, «Haxonku Y. JlapsuHay, «PopMbI 00pHOLI 33 CYIIECTBOBAHHUEY,
«lTopoasl Tonyoei», «MHOrooopasue KyJbTYPHBIX (OpM KamycThl», «Ilopoanl
JOMAIITHHUX JKHUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUIOB (1o Y. JlapBHHY)»,
«CxeMa COOTHONIIEHUS ABWXKYIIMX CHJI DBOTIOLHNY, «OCHOBHBIE MOI0KEHUS
CHHTETUYCCKON TCOPUH DBOJIFOIUN.

MHUKPOIBOJIOLHUS U €€ pe3yJbLTaThl

[onynsauus Kak dJeMeHTapHas eauauia dBoaronuu. CoBpeMeHHBIE METOBI
OLIEHKH TE€HETHYECKOro pa3HooOpasus M CTPYKTYphl nonyisiwii. M3MmeHnenne
reHodoHIa MOOVIAIMM KAaK DJIEMEHTAPHOE JBOJIOIMOHHOE SBJIEHHE. 3aKOH
reHernyeckoro pasHosecus JI)x. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl  (ABMIKYIIHME CHIIBI) DBOJIONMH. MyTallMOHHBIN
npoitecc. KomOunatvBHasg HM3MEHUYMBOCTL. JIpelid reHoB CITyJanHbIe
HEHAIpaBJCHHBIE HM3MEHCHMSA 4YacTOT ajjejiecll B IONYJSIIHUIX. Ddhexm
ocHosamens. Idgexm bymouiiounoco copaviuuka. CHUdCeHUe 2eHemu4ecKo2o
pasznoobdpazus. npuyunvl u cieocmeus. Ilposenrenue s¢ppexma opeticha 2ernos
oonvuux __ u nonyiayusx.  Mwurpamun.  V3onsdnus  MOIYIISITHN:
reorpaduueckas (IpOCTPaHCTBEHHAs ), OMosiornueckas (penpoaAyKTUBHAL).

MAlblX




spoJironuu. [Ipoucxoxaenue oT
HECHEUAIN3UPOBAHHBIX  IPEIKOB.
[Iporpeccupyromas crnenuanu3anus. AJanTUBHAs paaHaLIUs.
JeMoHcTpanuu:
Hoprpersr: K. Jlunneit, K. b. Jlamapk, Y. [apsun, B. O.
Kopanesckuii, K. M. boap, D. I'ekkenb, ®. Mromiep, A. H.

Cesep110B.
Tabmuis! u cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3eMIie»,
«3apoApIIi  MO3BOHOYHBIX  KUBOTHBIX», «APXEONTEPUKCY,

«DopMbl 60pbOBI 32 cyliecTBoBaHHE», «EcTecTBEeHHBIH OTOODY,
«MHoroo0pa3ue CcOpToB pacTeHuii», «MHoroobpasue Mopos
KUBOTHBIX», «[lomynauun», «MyTallMOHHas HW3MEHYUBOCTHY;
«Apomopdossl», «Mnumoamanrtanuuy», «OOImas aereHepanus»,
«IBmxymme cunbl  sBomonun», «Kapra-cxema wmapuipyTa
nyremectBuss Y. JlapBuna», «boppba 3a cyliecTBOBaHHEY,
«ITpucnocobaeHHOCTD OpPTraHU3MOBY, «["eorpaduueckoe
BUZI000pa30BaHue», « IKOJIOTUIECKOE BUI000pa30BAHUE.

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3JIMUHBIMU THUIIAMH
OKpacku; Ha0Op IUIOAOB H ceMsiH; Koyuiekius «lIpumepst
3alIUTHBIX MPUCIOCOOICHUH y KUBOTHBIX»; MOJenb «OCHOBHBIC
HaTpaBJICHUST OJBOMIOIMKY»;, 00BEMHas Moaens «CTpoeHue
TOJIOBHOTO MO3Ta TIO3BOHOYHBIX .

buoreorpaduueckas kapra wMupa; KouleKuus —«Dopmbl
COXPaHHOCTH HCKONAEeMbIX >XHBOTHBIX M PACTEHHUI»; MOJIENb-
ammumukaryst  «[lepekpécT XpomMocoM»; BIaKHBIE TIpenapaThl
«Pa3Butne HacekoMoro», «Pa3zBuTue JISTYIIKW»; MUKpOIpenapaT
«Ipo3odpuna» (Hopma, mMytamuu (HOPMBI KPBUJIBEB M OKPACKH
Tema).

JlaGopaTopHbIe U MPAaKTUYECKUE paOOTHI:

JlaGopatopnass pabGora Ne 1. «CpaBHeHHe
MOP(OJIOTHUECKOMY KPUTEPUIO».

JlaboparopHas pabota Ne 2. «OmnucaHue TPUCIIOCOOTICHHOCTH
OopraHusMa H e€ OTHOCUTEIHLHOTO XapaKTepay.

BUOOB IIO

EcrecTtBenHslii  0oTOOD Hanpasisomuil  dakrop  sBomonuu.  DopMbl
€CTECTBEHHOr0  0TOOpa:  JABWXKYIIMM,  CTAOMIM3UPVIOIIUMNA,  pa3pbIBAIOIIUMI
(mu3pynTuBHbIi). [lonoBoit or60p. BO3HMKHOBEHHE W 3BONIONHUS COLUAIBLHOTO
MOBEICHUS JKUBOTHBIX.

[TpucnocoOAeHHOCTh ~ OPTaHU3MOB ~ KaK  pe3yiabTaT  MHKPOABOJIIOIHH.
BosnukHoBenne — mpucnocoOneHuid y  opranu3moB.  Apomopdosbl  H
uanoanantanuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(HOIOTHYECKHE,
¢usnonornueckue,  OMOXMMHUYECKHE,  HoBeaeHUeckue.  OTHOCHUTENBHOCTH
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u CTpykTypa. BumgooOpazoBanue Kak pe3yJbTaT
MUKpO3BOIIOIMHU. M3omsiuust — kimodeBoi ¢daktop BumgoobpazoBanus. [lytu u
CIocoObI BHJ1I000pa30BaHMS: aJITONaTPUIECKOe (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIIOTUYECKOE),  «MTHOBEHHOE»  (MOJHUILIOMIU3aIus,

ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl GOpMHUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Posnp 3BOMIOIIMOHHON OMOJOrMK B pa3paboTKe HAyYHBIX METOIOB COXPaHEHUS
6uopazHooOpaszus. MUKPOIBOIIONMS U KOA3BOJIONMS MApa3sUTOB M HMX XO3s€B.
Mexanu3msbl GOpMUPOBAHUS YCTOMUHNBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢
HEH.

JleMoHCTpanyu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupel u  cxembl: «MyTallMOHHAs HW3MEHUYUBOCThY», «llomynsuuonHast
CTPYKTypa BHu1a», «CxeMa nposiBlIeHns 3akoHa Xapau—DBaitnoepray, «/[Buxyiue
CWJIBI 3BOJIIOIUMY», «IKOJOTHYECKasi W30S MOMYJISIUil ceBaHCKON (openny,
«['eorpaduueckas W30MSAUMS  JTUCTBEHHHUIIBI CHOUPCKOW U JIMCTBEHHHIIb
naypckoity, «[lomyasoHHbIe BOJTHBI YMCICHHOCTH XUIIHUKOB U KepTB», «CxeMa
JEUCTBUSI E€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHpycTpuanbHbeli MenaHu3My, «OKuBble nckonaemsie», «II0KpoBHTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Duznonornueckue axantauun», «lIpucocoOIeHHOCT, OpPraHu3MOB H €€
OTHOCHUTENBHOCTbY, «Kputepun Buaa», «Buabl-nBoitHukN», «CTpyKTypa BHUA B
npupoje», «Crnocodbl Buao0Opa3oBanusy, «l'eorpapuueckoe BHI000pa3oBaHUE
TPEX BHUIOB JAHIBIIICH», «DKOJOTHUECKOE BUAOOOPAa30BaHHE BUIOB CHHHID»,
«[Tomumuonnel pacreHuit», «KanycTHo-peaeuHbiid THOPUIY.




ObopynoBanue: repbapun pacTeHU; KOJUIEKIIMM HACEKOMBIX; dydesia MTHIl U
3Bepell ¢ TpUMepamMH pPa3INYHBIX MPUCTIOCOOJICHUN; uydelna NTHII U 3BEpei
pa3sHbIX BUJAOB; repOapuy pacTeHUW OJM3KUX BUIOB, 0Opa30BaBIIMXCS
pa3IMYHBIMU CLIOCOOAMMU.

JlabopaTopHble M IpaKTHYECKHE PA0OOTHI

1. JlaGopatopnas pabora «BbIsgBIEeHHE HM3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

2. Jlaboparophas pabora  «lIpucrmocoOiieHuss  OpPraHM3MOB H  HX
OTHOCHTEIIbHAS IIETIECO00Pa3HOCTDY.

3. Jlaboparopuass pabora «CpaBHEHHE BHUIOB TI0 MOP(HOIOTHUECKOMY|
KPUTEPHUIO».

MakponsBontonus 1 €€ pe3yJIbTaThbl

MeTtoapl U3yueHUsT MaKpO3BOIIOIUH. [laneoHTonornYeckue MEeToAbl N3YUCHHUS
sBomonu. [lepexonnbie popmbl 1 QPuIIOreHETUYECKHE PSAABI OPTraHU3MOB.

buoreorpaduyeckue MeToabl n3ydeHus 3Bomoun. CpaBHeHue Gropsl U GpayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiau. BuasHAEMUKH U
PEJHKTHI.

DOMOpHUONIOTHYECKHEe U CPAaBHUTEIHHO-MOP(OIOrHUECKUEe METOJbl H3YYCHHS
3BONMIOUMU. ['eHeTMueckne MeXaHU3Mbl SBOJIOLUM OHTOTE€HE3a U MOSBJICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE M  aQHAJIOTUYHBIE  OPraHBbl.
PynumenTapHeile  opraHbl M aTaBU3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMHYECKHE M MAaTEMATHUYECKHUE METObI H3yUEHUS SBOITIOIUHU. [ OMOIOTUYHBIE
reHbl. CoBpeMEeHHBIE METO bl TOCTPOCHUS (PUITOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAI[UU U SBOJIIOIHSI TEHOMOB.

OO6mme 3akOHOMEpPHOCTH (MpaBuUiia) IBOJIONUHU. [IpHHIMI CMEHBI (YHKITUU.
HeoOpatumocTs 3BomonMu. AnanTuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB
IBOJTIOIHH.

JleMoHCcTpaLun

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mrouiep, J. ['ekkensb.

Tabmumpl 1 cxembl: «DUITOTEHETHYSCKUN PAIl JIOMIAIN», «APXEO-TITEPUKCY,
«3Bepo3yonie  smiepb»,  «Creromedanb»y,  «PuHnodute»,  «CeMeHHBIE
MarnopoTHUKN», «buoreorpaduueckne 30HBI 3emin», «/lpelid KOHTHHEHTOBY,
«Penmuktb», «HawanpHble cTaauu 5SMOPHOHATIBHOTO PAa3BUTHS IMO3BOHOYHBIX|
KUBOTHBIX», «['OMOIIOTMUHBIE ¥ aHAJIOTHYHBICE OpraHbl», «PyIUMEHTHI,




«ATaBU3MBI», «XpOMOCOMHBIC HA0OpHI 4YeJIOBEKa W IIMMIIAH3e», «l JaBHBIE

HaMpaBJICHUS 3BOIIOIHUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOIOLUN.
OO6opynoBaHue: KOJJICKIUHU, TepOapuu, MYISDKH HCKOMAeMBIX OCTaTKOB

OpPraHU3MOB; MYJISKH TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYIMMEHTAPHBIX OPraHOB U

aTaBHM3MOB; KOJUICKIIMHM HACCKOMbBIX

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMJie

Bo3HukHOBeHHE U pa3BUTHE KM3HH HA 3emJie

IIpoucxoxknenne u pa3BUTHE )KU3HA HA 3emJe

JloHayuyHble peIcTaBlICHHs O 3apOKICHUN KU3HU. HayuHble runoressl
BO3HMKHOBEHMSI )KMU3HU Ha 3emiie: a0MOTEeHE3 U MaHCIIepMuUs. XUMHUeCKast
3BOMIONIMA. AOWOTCHHBIM  CHHTE3  OPraHMYeCKHX  BCIIECTB W3
HEOPraHUYeCKHX. OKCIIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUUYECKON
spoJrorni. HavanesHble sTarsl Onosornyeckoi ssoironuu. [ 'urnoresa PHK-
mupa. @DopmupoBaHue MeOpaHHBIX CTPYKTYp U  BO3HUKHOBEHHE
NpOTOKJIETKU. [IepBbie KileTKM 1 ux 3Bosonus. opMHUpOBaHNE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie o 3paM u niepuoaam. Karapxei. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa 1 e€ nepuobl: KeMOpUNHCKUH,
OPIOBUKCKHU, CHITYPUNCKUH, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKH.

Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3oiickas 3pa u €€ neproibl: MaJIeOreHOBbIA, HEOT€HOBBIH,
AHTPONIOTEHOBBIM.

XapakTepucTHKa KJIMMaTa M TEeOJIOTUYECKUX MporeccoB. OCHOBHbBIE
ATamnbl ABOJIONUHA PACTHUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHui U )kUBOTHBIX. [losiBIIEeHME, paciBET U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

CucremMa OpraHMYeCKOro MHUpa Kak OTpa)KeHHe 3BOIOUUH. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

PazButue
HA3yYCHUS
U JKUBOTHBIX.

OBOJIIOLIMSL ~ 4YeNIOBEKAa. AHTpONOJIOTHS  Kak  Hayka.
MPEICTABICHUA O TPOUCXOKICHUM 4YeJoBeKa. MeTobl
anTpornioreHe3a. (CXOACTBa W pa3iInWyMsl YEJIOBEKa
CucremaTiueckoe MoJ0KEHUE YeIOBeKa.

HBwxkymme cunbl  (dakTopsl) aHTpomorenesa. HacnencTBeHHas
W3MEHYMBOCTh M €CTECTBEHHBINH 0TOOp. OOImecTBeHHBIH 00pa3 KHU3HU,

U3TOTOBJICHUE OPYAUM TPyZa, MBIIIJICHUE, PEUb.

Hayunble rumoTe3sl OpOMCXOXKICHUS JKHU3HM Ha 3emile. AOHOreHes U
magcrnepmus.  JloHaydHbIE NPEACTABICHUS O  3apOKICHHU  SKU3HU
(xpeanonunsM). I'Hmoresa MOCTOSHHOIO CaMO3apOKICHUS SKU3HU M €€
onposepkenre onbiTamMu  P. Pemm, JI. Crnamwrannanu, JI. Ilacrepa.

[TponcxoxIeHre KU3HA M aCTPOOMOIOTHSL.

OcCHOBHBIE  dTambl  HEOPraHWYECKON  »HBoaronmu.  llinanerapHas

(reo-oruueckas) SBONIONHUA. XUMHYSCKas 5SBOMIONUS. AOHOreHHEIN
CHHTE3 OPraHMYECKMX BEIIECTB M3 Heopranndeckux. OnplTr C. Mujiepa u
I'. Opu. O6pazoBaHue NOIMMEPOB M3 MoOHOMepoB. KoarnepsarHag
runoresa A. M. Onapuna, rumoresa nepsuynoro oyasona Jix. Xomngeiina,

remernueckas runore3a . Mémmepa. Pubosumer (T. Yek) m rumoresa

«vupa PHK» V. I'mnbepra. ®opmupoBanme MeMOpaH W BO3ZHHUKHOBEHHE

IMPOTOKJICTKH.
Ucropusa 3emnu 1 MeToAnl €€ m3ydeHus. Mckonmaemble OpraHUYEeCKHE

octatku. ['eoxpoHonorus u €€ MeToanl. OTHOCUTENbHAS U a0COJIFOTHAS

reoxpoHoaorus. I'eoxpoHomormueckas IIKajia: YO0HEI, 3pbl, IIEPHOJEI,

JIIOXH.

HagangpHple dTanbl opraHMYecKOH ABOJIIONHH. 110sIBISHNE W DBOJIIOIHS
MEPBBIX KJIETOK. ODBOJIOLMSA MeTaboian3Ma. BO3HHKHOBEHHE IIEPBBIX
sxocucteM. CoBpeMeHHBIE MUKPOOHBIE OMOMIEHKN KAK aHAJIOT HEPBBIX HA
3emiie coobmectB. CtpomMaToauThl. [IpOKapHOTEI M DYKAPHUOTHL.

TIpoucxoxneHue DYKAPUOT (cumbuorenes). DBOJIIOLUOHHOE
[IPOUCXOXKIICHUE BUPYCOB. [IpoucxoxaeHue MHOTOKJIETOUYHBIX
OpPra’Hu3MoOB. BO3HMKHOBEHME OCHOBHBIX TIDYIID MHOTOKJIETOYHBIX

OpTraHru3MOB.




OCHOBHBIE CTaJMM W BETBU 3BOJIIOIMH YEJIOBEKA: aBCTPAJIOIMMUTEKH,
Uenosek ymensiid, YenoBek npsMoxoasaimi, YenoBek HeaHIEepPTaIbCKUM,
UYenoBek  pasymHbiid. Haxoakn  HMCKOMAaeMbIX  OCTaTKOB,  BpeMs
CYIIIECTBOBAaHMS, 00JIACTh pacHpoCTpaHEHUs, O0BEM TOJIOBHOIO MO3Ta,
o0pa3 KU3HU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIME pPachl: EBPOIECOWTHAS
(eBpa3uiickas), HETpO-aBCTpATOUAHAS (IKBATOpPHAIbHAS), MOHTOJIOUIHAS
(a3uarcko-aMepuKkaHcKas). YepThl MPHUCIOCOOJICHHOCTH MPEACTaBUTEICH
YEJIOBEUECKUX PaC K YCIOBHUSM CYIIECTBOBAaHUS. ENMHCTBO 4eOBEYECKUX
pac.

Kpuruka pacusma. JlemoHCTpanuu:

[Moptpetsr: @. Pean, JI. Tlactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmuie! u cxembl: «Bo3unknosenue ConHeUHOM cucTeMbl», «Pa3BuTtne
OpraHUYecKoro Mupa», «PacturenpHas KieTKa», «KUBOTHas KIETKay,
«IIpokapuoTruyeckas kieTka», «CoOBpeMEHHas CHUCTEMa OPraHUYEeCKOTO
Mupa», «CpaBHEHHE aHATOMHYECKHUX UYepT CTPOEHUS 4YeJloBeKa W
YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTUYECKUX
HAaXOJOK TIPEAKOB COBPEMEHHOIO 4YEIOBEKa», «JIpeBHEUIINE TN,
«/IpeBuue moan», «IlepBbie cOBpeMeHHBIE TIOAN», «Uel0BeuecKre pachh».

O6opynoBanne: wmynsixu  «[IporcxoxaeHue dYemoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIA, HEaHIepTablla, KPOMAHBOHIIA); CIICMKH
WM U300paKeHHs] KAMEHHBIX OPYAH MEepBOOBITHOTO YelOBeKa (KaMHH-
qommnepsl, pyousna, ckpediia); reoOXpOHOJIIOTHYECKass TaOIuIa; KOJUICKITHS
«DOpMBI  COXPAaHHOCTH  HMCKOIMAEMbIX JKMUBOTHBIX H  PaCTEHUI».
JlabopatopHble U MpaKTUIECKHE PaObOTHI:

[Mpaktuueckass pabora Ne 1. «/3ydeHHe HMCKOMAEMBIX OCTATKOB
pacTEHUMN U KUBOTHBIX B KOJUICKIIUAX».

OKCKypcusi «DBOJIIOIUS OPraHMYECKOr0o MHpa Ha 3emiie»
€CTECTBEHHO-HAYUYHBIN WM KPacBEAUECKUN My3ei).

(B

OCHOBHBIG 9Tallbl OBOJIOIINH BBICIIIUX DaCTeHI/If/'I. OCHOBHBIG
apoMopdo3bl pacTeHuii. Beixoa pactenunii Ha cyiny. [1osBiaeHre CIOPOBBIX
DaCTeHI/Iﬁ 1 3aBOCBAHUEC MMHU CYIIIN. CGMGHHBIC PACTCHUA. HDOI/ICXO)KZLGHI/IC
IIBETKOBBIX PACTCHHIA.

OCHOBHBIG OTallbl 59BOJIKOIIWH )KXKUBOTHOI'O MHUpaA. OCHOBHBIG aDOMOD(bO3BI

JKUBOTHBIX. Benackas ¢dayaa. KeMOpuiickuii  B3pBIB HOBJICHUE

COBPEMEHHBIX THUIIOB. IlepBhle XOpaoBbIe KMBOTHEIC. JKH3HE B BOJE.

OBOJIIOIMS TTO3BOHOYHBIX. IIpoMCXoKIeHHE aMd)H6Hﬁ U PESOTHINIMA.

IIpoucxoXXaeHNE MIICKOMUTAOIIMX M OTUll. TIpHHIMI KJIKYEBOTO

ap0M0pd)03a. OcBoeHuEe 0CCITIO3BOHOYHLIMHU 1 HO3BOHOYHEIMM YKHBOTHBIMU

CYIIIU.
PasBuTHe XM3HU Ha 3eMJIE 110 dpaM M IEPUOIaM: apXeil, MPOTEPO30id,
MaJI€030M, Me3030H, KaiiHo30i. OOmasg XapakTepUCTHKa KIMMaTa U
IreoJIOTHYECKNX IpolteccoB. IlosBIeHHME WM paclBET XapaKTEPHBIX
OpPraHM3MOB. YTieoOpa3oBaHHE: €ro VYCIOBHS M BIMIHHE HA Ta30BbIHA
COCTaB aTMOC(EPEL.
MaccoBble  BEIMHPAHHS

OKOJOTMYCCKHMEC KPHU3HMChlI ITPOMIIOTO.

IlpyyMHBL MW CJHEACTBUS  MAacCOBBIX  BeIMupaunii. CoBpeMeHHLIH

SKOJOTHUYECKHN Kpu3uc, ero ocobenHoctu. [IpobieMa coxpaHeHus

OnopasHooOpasus Ha 3eMile.

CoBpemeHHas cucreMa OpPraHnu4YcCcKoro MuHpa. ITpuHIIUIIE]

KJ'IaCCI/I(bI/II(aHI/II/I opranu3MoB. OCHOBHBIC CHCTEMATHUYSCKUE TPV

OpPraHnu3MoB.

JdeMoHCTpaumn
Iloptpetnl: ®@. Pequ, JI. Cnannannanm, JI. Ilactep, Y. 1. Meunukos, A.
n.
OmnapuH, JDK. XOJIaeHH, I. M¢énnep, C. Munuep,
I'. Opu.
Tabmuibl  ucxembl:  «Cxema ombita  D.  Pemm», «Cxema
OIIBITA

JI. TlacTepa mo M3YYEHHUIO CaMO3apoXacHud Xu3Hmy, «Cxema omsita C.
Mumnepa, [. Opwp, «Otanpl  HEOPraHMYeCKOW  DBOJIOLKNY,
«[eoxpoHogOoruueckas Inkaigay, «HadanbHple DSTalbl OPraHuYecKOn




SBOJIOLIMNY, «CxeMa 00pa30BaHMs DHYKApPHOT IYTEM CHMOMOreHe3ay,
«Cucrema xuBOHl _mpupoabl», «Crpoenme BHpycay, «ApoMopho3sl
pacTeHUN, «PuHnOOUTED, «OIHOKJIETOYHBIE BOJOPOCIHNY,
«MHOTOKJICTOYHBIC BOJOPOCIIHY, «Mxmy, «ITamopOTHUKHY,
«l"onoceMeHHBIE pacTeHUs», «OpraHnl IIBETKOBBLIX pacTeHUM», «Cxema
pa3-BUTUS JKHBOTHOT'O MHDPaY, «ApoMopdo3bl JKHBOTHBIX ),
«IIpocTenminey, «KHIIIEYHOOIOCTHEIEY, «ITmockue YESPBUY,
«Ynerucronoruney, «PpIObI», «3eMHOBOAHBIE», «lIpECMBIKAIOIIHUECS),
«Itune», «MiiekonuTammuey, «Pa3BUTHE KM3HHM B apXEHMCKOHW 3pey,
«Pa3BuTHE JKM3HHM B TIPOTEPO3OMCKONM dpew, «Pa3BuTHe KHU3HH B
MaJIC030MCKOM 3pen, «Pa3BUTHE KH3HU B ME3030MCKOM 3pen, «Pa3BuTre
JKH3HH B KaWHO30MCKOM 3pe», «CoBpeMEHHas CHCTEMa OpPraHMYeCcKOro
MHPay.

O06opynoBaHue: repOapuy pacTEHUM Pa3IUYHBIX OTMENIOB; KOJIEKIINHU

HAaCCKOMBIX. BJIAXKHBIC IIPCTIapaThl KMBOTHBIX., PAKOBHUHBI MOJIJIIOCKOB.

KOJUJICKIIMH UTJTOKOKUX . CKCJICTHI ITO3BOHOYHLIX KMBOTHBIX, Yy4dCja IITHUIL

M 3BEepeH; KOICKIMH OKAMCHEIOCTEH, IMOJE3HBIX MCKOIMACMBIX; MVIISIKHI
OPraHn4CcCKuX OCTATKOB OPraHHU3MOB.

JlabopaTopHbIe M MPAKTHYECKHE PA0OTHI

1. BupryanpHas saboparopHas pabora «MoaeanpoBaHHE OIBITOB
Mumnepa—IOpy 10 HM3YVYEHHIO a0HMOIE€HHOI0 CHHTE3a OPraHHYECKHUX
COEIMHEHUH B IEPBUYHON aTMOchepey.

2. JlaboparopHas pabora «/3ydyeHrMe WM OIIMCAHHE MCKOMAEMBIX

OCTAaTKOB APCBHUX OPraHU3MOB.

3. Ilpaktmueckas pabGora «M3ydeHne 0COOCHHOCTEH CTpOCHHS]

PACTCHUM Pa3HBIX OTACIOBY.

IIpakTHyeckas pa60Ta «3yuenue 0CcO0EHHOCTEH CTPpOCHHUA
HO3BOHOYHBIX XHUBOTHBIX).
IIpoucxokaeHNe YeJI0BEeKA — AHTPOIIOreHe3

Pazjennl ¥ 3a1a4 aHTPOIIOJIOTHH. METOIBI aHTPOIOIOTHH.

CraHOBICHHE MIPEACTABICHUI (0} IPOUCXOKIACHHUHN YCJIOBCKA.

Pennruo3Heie BO33pEHMS. COBDGMGHHBIC Hay4HBIC TCOPHH.

CX0JICTBO 4YenoBEKa C KMBOTHBIMHM. CHCTEMaTHYECKOE ITOJIOKCHHE

YCJI0BCKA. CBHI[GTGJIBCTBB. CX0ACTBa YCJIIOBCKA C KHUBOTHBIMMU.




CDABHUTENbHOMODP(OJIOTHUECKHUE, 3MOPHUOJIOTHUECKHUE, dbusznonoro-

6I/IOXI/IMI/I‘ICCKI/IG, noBeeHueckre. OTnudums dYeaoBeKa OT JKHBOTHBIX.

HDSIMOXO)KILCHI/IG N KOMIIJICKC CBA3aHHBIX C HHMM ITPH3HAKOB. PazButne

TOJIOBHOI'O MO3I'a ¥ BTOPOW CUTHAJIILHON CUCTEMBIL.

JBmwxkynme  cwisl  (dbakTopsl)  aHTpoOIOreHe3a:  OHMOJIOTHYECKHUE,

coupasibable. CooTHOIIEHUE OMOJOTMYECKUX M COLMAIBLHBIX (haKTOPOB B

AHTPOIIOTEHESE.

OCHOBHBIE _ CTaauM _ aHTpomoreHesa. PaHHHE 4en0oBEKOOOpa3HbIE
00€e3bgHbl  (IPOKOHCYABI) M paHHHE MOHTHALI — oOlMe MNpeaku
YEeI0BEKOOOPA3HBIX 00€3bsH M JIIOJEH. ABCTPAJIOIHUTEKA — JIBYHOTHE

Openku JioAack. YemoBek yMembli, IepBhIe M3TOTOBJICHHS OPYANM Tpya.
YenoBeK OPSIMOXOSIINN W IIEPBLIA BBIXOJ JIIONEN 3a mpeneisl ADpUKH.
YenoBek TIeHaeapOeprcKuii  — OOIIMA  NpENOK HEaHAEPTAIbCKOro
YeJI0BEKa M YeIOBEKa pa3yMHOro. YeloBeK HeaHACPTAILCKUMUA KakK BH
JIIOAEH XOJOJAHOIro KiummMarta. YegoBeK pa3syMHBIM COBPEMEHHOTO THIIA,
JIEHUCOBCKUM YeJIOBEK, OCBOSHHE KOHTHHEHTOB 3a IpeaenaMu AQpHKH.
ITayieoreHeTHKA M NAJICOTCHOMHKA.

DBOJIIOLIMSL  COBPEMEHHOTO  YeJioBeKa. EcTeCTBEHHBIM 0OTOOp B

OOOVIIIMAX 4eJoBeKa. MYVTanMoOHHBIA [OPOIECC Y IOJIUMOP(DOU3M.

[lonyasIiMOHHbBIE BOJIHBL, Hpeﬁd) I'CHOB, MUI'pAlIUA U ((Sd)(beKT OCHOBATCJIA»

B IMONIYJIATIUAX COBPEMEHHOI'O YCJIOBEKA.

Yenoseueckue pacel. [loHaTre o pace. boblliie pacel: eBpOIeonHas

(eBpa3uiickas), aBCTpaAIO-HErpouaHas (PKBATOpHAIbHAA), MOHTOJOUIHAS

(asmarcko-aMepuKaHckas). BpeMs M IyTHM pacceleHHsA 4YeIOBEKa II0
miaHere. EAuMHCTBO denoBeueckwx pac. HaydHas HecoCTOATSIbHOCTH
pacuzMma. IIpHCIOCOOIEHHOCTHL  YEIOBEKA K Pa3HBIM _ VCIOBHIM
OKpYysKaroleil cpenpl. Biusaue reorpaduyeckoil cpennl U apeida reHoB
Ha MOP(HOJIOTHIO U (PHU3HOTOTHIO YEIOBEKA.

MeXxauCHUILUIMHAPHBIE METOABl B (DU3MUECKON  (OMOJIOrHYECKOI)
AHTPONOJIOTHH. DBOJIONMOHHAS aHTPONOJIOTUS W IaJ€0aHTPOIOIOTHS
YEJIOBEYECKUX IONMY/IANNNA. BHOCOLMAaNbHBIE HCCIENOBAHMSA IPHUPOIBI
yenoBeka. MccaeaoBanye KOBOIIONUN OMOIOTHYECKOI0 M COLMAILHOIO B
YCIIOBEKE.




JleMoHCTpAIIMH
Iloptpersl: Y. Japsud, JI. JIuku, 4. 5. Porunckmii, M. M. I'epacuMoB.
Tabmunel ¥ cxeMbl: «MeTOoIbl AHTPOIOIOTMIY, «I 0JJOBHOM MO3T
HCJIOBCKA»,

«HenoBekooOpasHble 00€3bIHBD, «CKeJIeT YeIoBEKa U CKEJIET ITUMITAH3E),

«JIBWOKYIIIME  CHJIBI _aHTPOIIOTE€HE3ay,
«OBOJIIOLIMOHHOE _ JIDEBO _ YEJIOBEKA», «ABCTpalonuTeKk», «YemoBek
YMEJBIH», «YeaoBeK  NpsAMOXOIAIINN», «JICHUCOBCKHMH  YEIOBEKY
«Heannepraneney, «KpomanbpoHIED, «lIpenku 4yemoBekay, «IJTambl
DBOJIOLIMHU YEJIOBEKay, «Packl 4eJIOBEKay.

OO6opynoBanue: MYIISDKH OKAMEHEIOCTSH, IPEIMETOB MAaTepUaIbHOMN
KYJIBTYPHl IPEIKOB YeJIOBEKA, penponykimu (dororpaduu) KapTHH C
MHU(OIOrMYECKUMHU OnoOIelicKuMHU
yesnoBeka; (hororpaduu HaX0J0K HCKOIMAEMBIX OCTATKOB YEIOBEKA; CKEJIET
YyeJIOBEKa; MOJIECNIh Yepela YeJIOBEKa M depena IMMMITaH3€; MOJIENIh KUCTH

«PYIMMEHTBI M aTaBU3MBIY,

u CIOXKCTaMH OPOUCXOKIACHUA

YCJIO0BCKAa M KMCTH IMIMMITAH3€, MOJCIHN TOPCAa NPEAKOB YCIOBCKA.

JIadopaTopHLIE M MPAKTHYECKHE PA0OThI
1. JlaboparopHas padora «3yueHne 0cCOOEHHOCTEN CTPOEHHMS

CKEJIETA UEJIOBEKA, CBA3AHHBIX C IIPIMOXO0XKIECHUEMY.
«3yuenue

IIpakTHyeckas pa60Ta
aJIanTallii YeI0BEKay.

OKOJOTHYCCKHX

Tema 3. OpranusMsl U OKpYyKalIIas cpeaa

Opranu3mbl U OKpPY:KAKIIAs cpeaa

OKoJorusi Kak Hayka. 3ajayd H  pa3lelibl
DKOJIOTUYECKHX  HCCIIEIOBAHMUIA. IKOJIOTHYECKOE
COBPEMEHHOTO YeJIOBEKA.

DKOJIOTUH. MeTo bl
MHPOBO33pCHUE
Cpem,l oOuTauusa OpPraHnu3MoOB: BOJOHAasA, Ha3€MHO-BO3AylIHAasd,
IIOYBEHHAs, BHYTPHOPraHU3MEHHASL.

Oxonorudeckue haktopsl. Kimaccudukamus 3K010ruaeckux GakTopos:

abuoTuveckre, OMOTUYECKUE U aHTPOIOTeHHbIe. JlelicTBre

HKOJIOTUYECKUX (DAaKTOPOB HA OPTaHU3MBI.

IKo0JI0TH — HAayYKa 0 B3JAUMOOTHOIICHHUAX OPIraHMU3MOB|

M HAJOPraHN3MEHHLIX CHCTEM C OKPVIKAIOIIEH cpeaou
3apoxkaeHre U passurtHe skonornu B tpyvaax A. 'yvmboapara, K . @.
Pynre, H. A. CeBepiioBa, J. 'ekkenst, A. Tercau, B. H. Cykauésa. Pa3aensl

M 3aJ1a9¥ 9KOJOorun. CBS3b DKOJIOTHH C APYTUMU HAYKAMU.,

Mertoasl 35k0a0Tun. 11oIeBEIe H8.6JIIOI[CHI/ISI. 3KCH€DI/IMGHTBI B

OKOJIOTHH: IPUPOAHBIC 1 J'Ia6ODaTODHBIe. MoaennpoBaHHue B DKOJIOTHH.

MOHUTOPHHT OKPYKAIONIEN cpeabl: JIOKAJILHBINA, PETHOHAILHBINA 1

r5100aJIbHBIH.




AOuoTtnyeckue  (GaKTOpPHI: CBET, TeMIieparypa,
®doronepuonu3m.  [IpucrocobneHus  OpraHU3MOB K
abuotnueckux (HhakTopoB. bHOIOTHYECKHE PUTMEL.

buotnueckne dakropel. Buasl OMOTHYECKHX  B3aUMOJCHCTBUI:
KOHKYpPEHIIUS, XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm,
KooImeparus, MYTYaJu3M, KOMMEHCAJIN3M (KBapTHUPaAHCTBO,
HaxJIeOHMUYECTBO). AMEHCAIU3M, HEUTpaiu3M. 3HAYCHHE OMOTHYECKUX
B3aMMOJICHCTBUI A1  CYLIECTBOBAHHS OPraHU3MOB B MPUPOTHBIX
CcO00I1IeCTBAX.

DKOJIOTHYECKUE XapaKTePUCTUKU Tomyisiiuu. OCHOBHBIE MOKa3aTeIn
MOMYJISIIUKM:  YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTbD,
MPUPOCT, MUTpalus. JJnHaMruKa YUCICHHOCTH TOMYJISIIIUU U €€ PEeTyIISIIIHS.

BJIAYKHOCTb.
IEUCTBHUIO

JdemoncTpanum:
Ilopmpemuwr: A. I'ymbonbar, K. @. Pynbe, O. I'ekkensb.
Tabnuyer u cxemwvr: kapta «IIpuponHbie 30HBI 3emimn», «Cpeabl

oOuTaHus OpraHU3MOB, «DoTonepuoau3m», «[Tonmynsumy,
«3aKOHOMEPHOCTHU pocra YUCJICHHOCTHU MO YJIALINH
unpysopuntypenskn», «llumessie uenu». JlaGopaTropHbie U

NpaKTHYeCKue padoThbl:

Jlabopamopnas paboma Ne 3. «Mopdoaoruueckue 0coOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUSY.

Jlabopamopnas paboma Ne 4. «BrnusHMEe cBeTa Ha POCT W Pa3BUTHE
YEPEHKOB KOJIEyca.

Ipakxmuueckas paboma Ne 2. «I1oacuéT MIOTHOCTH MOMYJSALIUN pa3HBIX

BHJIOB PACTEHUI».

3HaUYCHHE HSKOJOTHMYCCKMX 3HAHMM JUIS YeJIOBEKA. JKOJIOTHYECKOE

MHPOBO33pEHHE KaK OCHOBAa CBsA3CH 4YeJIOBEUECTBA C IIPHPOOOMH.

dopMupoBaHKe YKOJIOTHUECKOU KYJILTYPHI U DKOJOTHYECKOU I'PAaMOTHOCTH

HAaCEJICHMSL.
JdeMoHCcTpaumn
IloptpeTnl: A. I'ym6onsat, K. ®@. Pynse, H. A. Ceepiios, O. I'ekkens, A

Tencau, B. H. Cykaués.

Tabmuuel u  cxembl: «Pa3gensl skosorumy, «MeETOoAbl  DKOJOTHIY,

«CxeMa MOHHTOPHHTA OKPYKAIOIIEH CPEABIY.

JladopaTopHble H NPAKTHYECKHE PA00ThI

Ha6ODaTODHaﬂ pa60Ta «M3yueHrne MeTod0B S3KOJOTHYECKUX
HCCIICTOBAHUMN Y.
BraxxHOCTb KaK 9KOJOTHYECKUHI d)aKTOD. HDI/ICHOCO6JICHI/IH pacTCHUM K

OOJIAEpKAHND  BomHoro Oamanca.  Kiaccmdukammss pacTeHHl 110

OTHOIICHHIO K BOJC. HDI/ICHOCO6H€HI/I5{ KHMBOTHBIX K UBMCHCHHWIO BOJHOI'O
peiKrumMa.

Cpensl oOuTaHUSs OpraHM3MOB: BOAHAA, HAa3€MHO-BO3AYIIIHAA,
IOYBCHHAi, FHV6I/IHHa$I MMOAIIOYBSHHAS, BHYTPHOPTaHM3MEHHas1. PU3UKO-
XUMHYECKHE OCOOCHHOCTH cpea oOUTaHUS OpPraHmu3MoOB. HDI/ICHOCO6HGHI/I}I
OPraHM3MoOB K XM3HHW B PAa3HbIX CPCaAax.

buonornyecknue putMel. BHelHENe 1 BHYTpeHHUE pUTMBL. CyTOUYHBIC u

T'OAWMYHBIC PHUTMEIL. HDI/ICHOCO6J'I6HHOCTI) OpraHnu3MoOB K CC30HHBIM

W3MEHEHMSIM YCIOBUM KHU3HMU.

Kusueunsie dopMmbl opranu3mMoB. [loHaTHe o >KHU3HEHHOH dopMe.
Kusuennole ¢GOpPMBI pacCTEHMIl: JEPEBbS, KYCTAPHUKH, KYCTapHHUYKH,
MHOT'OJIETHHE TPABLI, OAHOJETHHE TpaBbl. JKu3HEeHHBIE (DOPMBI JKUBOTHBIX
THAPOOHMOHTEI, TEOOMOHTHI, a3p00HOHTEL. OCOOESHHOCTH CTPOEHHUS B 00pa3a
JKM3HH.

Bbuornueckue  dakroppl.  Buanl  OMOTHYECKHMX  B3aMMOICHCTBMIA:
KOHKYDEHIINS, XMIMHUYECTBO, CUMOMO03 M ero (opmeul. Ilapasutusm,
KOOIIEPALIHSL, MYTVYAJIN3M, KOMMEHCAJIN3M (KBapTHPAHTCTBO,
HaxyieonmuectBo). Herpoduueckue B3anMOIAEHCTBHS  (TOIIMYECKUE,
dboprnueckue, (dadbpuyeckue). 3HaueHne OMOTHUECKHUX B3aHMOIECHCTBHUI




I~ CYHICCTBOBAHUA  OpPraHW3MOB B~ CpCAcC oOMTaHUs. ITpunamun
KOHKYPCHTHOI'O UCKJIFOYCHNA.

JdeMoHCcTpanuu
TaOnuibl ¥ cxembl: «IKoJoruueckue GakTopey, «CBETOBOU CIIEKTPY,
«KOJOTMYECKUE IPYIIbBI )KUBOTHBIX 110 OTHOIICHUIO K CBETYY,
«TenynoKpoBHbIE JKUBOTHBIE», «XOI0AHOKPOBHBIE KUBOTHbBIEY,
«DU3NOJOrMYECKUE aJallTalluK KUBOTHBIX», «Cpejibl 0OuTaHus
OpraHu3MoBy, «buosornueckue putMbl», «KnzHeHHble HOPMBbI
pacrenuit», «Ku3HeHHble (OPMbI )KUBOTHBIXY,
«KocucTeMa IUPOKOJIUCTBEHHOTO Jieca», « DIKOCUCTEMA XBOWHOTO JIecay,
«enu nutanus», «XuuHuuecTBoy, «llapasurusm», «KoHkypeHIus»,
«CumbOmno3y, «KoMMeHCcaIu3m.
O6opynoBanue: repObapun pacTeHUN U )KUBOTHBIX, IPUCIIOCOOIEHHBIX K
BIIMSIHUIO PA3JIMYHBIX IKOJOTMUYECKUX (PaKTOPOB; repoapuu
CBETOJIIOOUBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHU;
CBETOIFOOMBEIC, TEHETIOOUBEIE U TEHEBBIHOCIMBBIC KOMHATHBIC PACTCHUS;
repOapuy U KOJUIEKIIUHU TETUIONIOOUBBIX, 3SMMOCTOMKHX,
MOPO030yCTOMUMBBIX PaCTEHUI; dydesa NTHIl U 3Bepel; repbapun
pacTeHUi, OTHOCSIIMUXCS K TUTpoduTam, kcepopurtam, Me3opuram;
KOMHATHBIC PACTCHUS JAHHBIX TPYIIIT;, KOJUIEKIIUU )KUBOTHBIX, OOUTAIOIINX
B Pa3HBIX Cpefax; repOapuu M KOJJICKIIMH PACTEHHUH 1 )KUBOTHBIX,
00J1a7at0IX YepTaMU MTPUCTIOCOOTICHHOCTH K CE-30HHBIM U3MEHEHUSIM
YCIIOBHI KHU3HH; TepOAPHH U KOJUIEKIIUN PACTCHUHN M KUBOTHBIX
Pa3INYHBIX KU3HEHHBIX (POPM; KOJJICKIH KHUBOTHBIX, yIaCTBYIOIINX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.
JlaBoparopHble U pakTUUeCcKHe paboThl
1. JlaGoparopHas paboTa «BpIsgBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB
K BIIMSIHUIO CBETAY.
2. JlaGopatopHas paboTa «BpIsgBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB
K BIIMSIHUAIO TEMIIEPATYPhD».
3. JlaboparopHast paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUHN
U3 Pa3HBIX MECT OOUTAHUA». DKOJIOTUS BUAOB U MOIMYIISALIUI
DKOJIOrHYecKre XapaKTepUCTUKH momyssiun. [Tomynsius kak
Ouosiornyeckas cucrema. Posib HEOHOPOAHOCTHU Cpeibl, (HPU3MUECKUX




0apbepoB U 0cOOEHHOCTEH OMOJIOrHH BUOB B (POPMHUPOBAHUN
MIPOCTPAHCTBEHHOU CTPYKTYpPHI MOMyJsiiiuii. OCHOBHBIE IMOKa3aTEIN
MOIYJISIUMAN: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJI0Bas CTPYKTYpa,
POXKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIUSL.
DKOJIOTHYecKasi CTPYKTypa nonyisiiuu. OLeHKa YUCICHHOCTH
nonyJsinuy. /J{lnHaMuKa nonyssinuu U €€ peryisanus. buotnaeckui
MOTEHLMAN nonyJsauuu. MoaennpoBaHue JMHAMUKH nonyisiuui. Kpusbie
poCTa YUCIAEHHOCTH nomyisiuu. Kpuble BbbkuBaHus. Perynsuus
YHCIEHHOCTHU MOMYJIALNIA: POk (PAaKTOPOB, 3aBUCAIINX U HE 3a-BUCSIIUX
OT IUIOTHOCTH. DKOJOTHYECKHE CTpaTeruu BUAOB (- 1 K-cTpaTerumn).
[TonsiTre 006 sKOJIOTMUYECKON HHUIle BUa. MecTooOuTanue. MHOromepHas
MoJieb Kosiornueckon Humu JIxk. M. Xartunncona. PazMepsl
AKoJIOrn4ecKkoi HuIM. [loTeHnanbHas u peatu3oBaHHas HUIIIH.
[TonsaTHe 00 PKOJOrMYECKOM HUIlle BUaa. MectoobuTanue. MHoromepHas
MoJenb dkonorndeckoi Humu Jx. M. XatunHncona. PazMepsl
SKoJlorndeckor HumM. IloTeHIIManpHas M peaJIM30BaHHAasT HUIIMN.

By kak cucrtemMa nmonyJsuuid. Apeansl BUA0B. BUIBI U MX KU3HEHHLIE

CTpPaTCruu. OKOJIOTUYECKHE DKBUBAJICHTEL.

3aKOHOMEPHOCTH IMOBEJACHMSA M MHUIpalMi SKMBOTHBIX. BHoJiormyeckue

HHBA3HUHU YY>KCPOJAHBIX BUIOB.

JleMOHCTpanuu
Ioptpet: JIx. M. XaTUMHCOH.

T36J'H/II_II)I N CXCMBI. ((BKOJ'IOFI/I‘—ICCKI/IG XAPAKTCPUCTUKHU TTOIIYIIAITUN),
((HDOCTD&HCTBGHH&S[ CTPYKTYpA IIOOVIIAIINN)), ((BOSDaCTHI)Ie IINpaMHUIbI
nonyiasanuny, «CKopocTh 3aceleHUsS ITOBEPXHOCTH 3eMJIM Pa3JHuYHBIMH
opragm3MamMny, «Moaenb skogornueckoil gumu Jx. M. XaTtuynHcoHay.

O60DVZ[0B3.HI/ICI TeD6aDI/II/I PACTECHHUM; KOJJICKIIMU KUBOTHBIX.

JladopaTopHble H IPaAKTHYEeCKHE PA00ThI
JlabopartopHas pabora «[IpucrnocodiieHus ceEMsH PAaCTEHUN K

ACCCICHHUION.

Tema 4. Coo01iecTsa u

IKOJOIrH4eCKHe CUCTEMbI

Coo01recTBa U YKOJOTHYeCKHEe CHCTEMBI

JKOJOTUA COO0IIECTB. IKOJOTHIECKHE CHCTEMbI




Coo011ecTBO  OpraHu3MOB — OHOIIEHO3. ouorleHo3a:

CtpyKTypBI
BUJIOBasi, IPOCTPAaHCTBEHHAs!, Tpodudeckas (muuieBas). BunbmoMruHaHTHI.
CBs3u B OHOIICHO3E.

DKoyoruyeckne cucteMbl (9KocucTembl). [loHsiTHe 00 3KOCHCTEME U
OuoreoreHo3e. OyHKIIMOHAIBHBIC KOMITOHCHTBI 9KOCHUCTEMBI:
MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK
SHEpruM B 3Kocucteme. Tpodudeckue (IMUIIEBbIE) YPOBHU IKOCHUCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIC MOKA3aTeNId 3KOCUCTEMBI: Onomacca,
MOPOAYKIHS. ODKOJOTUYECKHE TMHUPAMHUAbL: TMPOAYKIUH, YUCICHHOCTH,
o6uomaccel. CBoOHCTBa JKOCHUCTEM: YCTOWYHBOCTB, CaMOPETYJISIHA,
pasBurue. Cykueccus.

[TpuponHble SKOCHUCTEMBI. JKOCHUCTEMBI 03Ep M PpPeK. DKOCHUCTEMa
XBOWHOTO WJIM IIMPOKOJIIMCTBEHHOTO Jieca.

AHTPOIOTEHHBIE JKOCHCTEMBI. ATPO3KOCUCTEMBI. Y POO3KOCHUCTEMBI.
buomorndyeckoe W XO3SMHCTBEHHOE 3HAUYEHHUE arpodKOCHCTEM H
ypOOdIKOCHCTEM.

buopasznoobpasue kak ¢GakTop yCTOWUHUBOCTU IKOCUCTEM. CoXpaHEHUE
OMOJIOTNYECKOro pa3Ho0Opa3us Ha 3emIie.

VYuenne B.I. Bepnanckoro o 0uocdepe. ['panulipl, coctaB U CTpyKTypal
o6uocgepsl. J)KrBoe BEHIECTBO U €r0 PYHKITHH.

OcoOennoctu Omocepsl Kak TI0OaTbHOM SKOCHUCTEMBI. J[nHAMUYecKoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE IIMKIBI HIIEMEHTOB
(yrmepona, azora). 3oHaIbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UenosedecTBo B Ouocdepe 3emin. AHTPONOTCHHbIE H3MEHEHUS B
ouocdepe. [ mobabHBIC YKOJTOTUYECKHUE TPOOIIEMEI.

CocymiecTBOBaHHE  TIPUPOIBI gyenoBeyectBa.  CoxpaHeHHE
OuopazHoOOpa3zusi Kak OCHOBa ycToW4yMBOCTH Ouocdeprl. OcHoBa
pallMOHANBHOTO  YIPaBJICHUS  MPUPOJHBIMH  pecypcaMu H
ucrnoibp3oBanue. JlocTwkeHuss  OWONIOTHU OXpaHa  TPUPOIBI.
JdemoHcTpaumnu:

Ilopmpemur: A. JIx. Tencinu, B. H. Cykaués, B. . Bepnanckuid.

u

nux
u

Tabnuyor u cxemwr: «llumeBble nenu», «bHOIEHO3: cocTaB |

COO6H_[CCTBa opraom3MoB. buoneno3 u ero crpykrypa. CBsA3m MEKIY|

OopraHm3smMaMiy B 6I/IOH6H03€.

(A, JIx.
IPOAYLEHTBI,

DOKkocucTeMa  KakK  OTKpBLITasg  CHCTEMA Tencan).

DOYHKIIUOHAJIEHEIC OJIOKH OpPraHM3MOB B J3KOCHCTCMC.

KOHCYMCHTBI, PCAYILICHTBI. TDOd)I/I‘ICCKI/Ie YPOBHH. TDOd)I/I‘-IeCKI/Ie Oern "

ceTd. AOuoTuyeckne OIOKM dKocucTeM. IToYBEI M MIIBI B DKOCHCTEMAX.

KpyroBopoT BeliecTB U MOTOK SHEPTHUU B SKOCUCTEME.

OcCHOBHBIC _ITOKA3aTCJIM _ 3KOCHCTEMBI. buomacca u OPOAYKITHA.
OKOJIOTHYECKUE TMPAMUJIBI YMCEII, OHMOMAacChl U SQHCPIuu.

Hunamuxa IKocucmem. Kamacmpod)uuecxue nepecmpouKu.
Dnykmyayuu. HampaBiaeHHBIC 3aKOHOMEPHBIE CMCHBI COO6HIGCTB —

cykneccuu. IlepBUYHbBIE U BTOPUYHBIE CYKIIECCUH M UX MPUYUHBL.

AHTpONOreHHble BO3AEHCTBU HA CcyKIeccuu. KimmMakcHOe cOoOIIEeCTBO.

BI/IODaSHOO6Da3I/Ie W NOJHOTAa KpPYroBOpOoTa BCUICCTB OCHOBAa

YCTONYHUBOCTHU COOOIIIECTB.
IIpupoaHbIE S3KOCUCTEMBL. JKOCUCHEMbL 03ED U PEK. DKOCUCTHEMbL MODEU]

U 0Keanos. IKoCUCmembl WIVH()p, J1ecoes, cmeneﬁ, nyc-niblHb.

AHTPOIIOreHHBIC YKOCUCTEMBI. ATpo3dKocucTeMa. ArpolieHo3. Pazmmums

MEXKY aHTPONMOTCHHBIMHU W ITPUPOAHBIMH 9KOCHUCTEMAaMU.

VYpboskocucTeMbl. OCHOBHBIE KOMIIOHEHTHI YpOodkocucTeM. 'opoickas
diopa u dayna. CHHaHTpOIM3AIHI TOPOACKON (hayHbl. bruogornyeckoe u
XO3SIMCTBEHHOE 3HAUYCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH _ (DOpMHUPOBAHUS _ OCHOBHBIX  B3aMMOIEHCTBUIA
OpPraHM3MOB B DJKOCHCTEMAax. Poib kackadwozo s¢gdexma u 6udos-
-00uuxamopos (knrouesvlx 6u008) 6 (DYHKYUOHUPOBAHUU IKOCUCINEM.

IlepeHoCc DHEPruM M BELIECTB MEXJY CMEXKHBIMHA DKOCHUCTEMAMH.
Y CTOMYUBOCTL OPraHW3MOB, MONYISIIMUNA M DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIOTr'€HHBIX BO3AEHCTBUI.

Mexanuszmot 6030elicmeust 3a2pA3HeHUl
HAa

CV60D261HU3M€HHOM, OpPS2AHUSMEHHOM, NONYJIAUUOHHOM U 3KOCUCMEMHOM

PA3HbLX munoe

VDOGHAX, OCHOBbl 3KOJ02UUYECKO20 HOPMUPOBAHUA AHNIPONOSEHHO20

«IIpupoHbie CO00IIIECTBAY, «enn OATAHUSD,

CTPYKTYpay,




«JKkonornyeckas nupamunay, «buocdepa um yemoek», «IKoCHUCTEMA
LIMPOKOJINCTBEHHOTO JIeca», «KOCUCTEMa XBOMHOIO Jeca», «buoueHos
BOZIOEMAY, «ArponeHo3», «lIpuMepHbIe aHTPONIOreHHbIE BO3AECHCTBUS HA
npupoay», «BakHele NICTOYHUKY 3arpsi3HEHUS BO3/1yXa U IPYHTOBBIX

Bo1», «llouBa — BaxkHe#mas cocrapisromas Oouocdeps», «DakTopbI
nerpafanyuy nousy, «I[lapHukoBslii a3pdexT», «DaKkTopsl paANOAKTUBHOTO
3arps3HEHUsT  Ouocdeps», «Obmass  crpykrypa  OGuocdepsi»,

«Pacnpoctpanenue xu3Hu B Onocheper», «O30HOBBIN dKpaH Ouocheps»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopor azora B mpupoae».

Obopyoosanue.  Monenb-aniuikkanus  «TunuyHaeie  OMOLIEHO3BIY;
repOapuii  «PacturenbHble  CcOOOIIECTBa»; KOJUIEKIUH «buoIeHo3y,
«Bpenutenu BaxkHEHIIMX CEIbCKOXO3IMCTBEHHBIX KYJIbTYp»; repOapuu u
KOJUIEKIIMM pacTeHUH W OJKUBOTHBIX, IpUHAIEKAIIUEe K pPa3HbIM
HKOJIOTUYECKUM Ipymiam ogHoro Buja, Kpacnas kuura P®, nzobpaxenus
OXpaHsSIEMbIX BUJIOB PACTEHUI U KUBOTHBIX

MeTo0JI0THS €CTCCTBCHHBIX Hu
AHTPOIIOT'€HHBIX DKOCUCTEM. JIEMOHCTPAILMH

Iloptper: A. JIx. Tencim.

Tabmunel ¥ cxeMbl:  «CTpykTypa OHOIIEHO3a», «ODKOCHCTEMA
IIHPOKOJHMCTBEHHOTO Jecay, «DKocucreMa XBOMHOTO Jecay,
«DyHKIIMOHAILHBIE I'PYIIEI OPraHU3MOB B 3KocHCTEME», «KpyroBopot
BELIECTB B dKocucreMey, «llenm nmurtanus (macTOMIHAS, AETPUTHAA)Y,
«DKOJIOTMYECKAsl IHpaMUaa  4Hcel», «ODKOJIOrMUecKas IUpaMuaa
OuMoMacchly, «OJKOJOrMYecKas NupaMujaa dSHeprum», «OOpa3soBaHue
oonoray, «llepBuyHasg cykieccusa», «BoccTaHOBIEHUE Jieca IIOCIIE
mokapay, «IKOCUCTEMA 03epay, «ATpoleH03», «KpyroBopoT BEIIECTB U
IIOTOK DHEPIHMH B arpoueHosey, «I[IpumMepsl ypO0O-3KOCHCTEMY.

8030¢elicmeusi. MOHUTOPHHTA

O6ODVI[OB8.HI/IGZ rep6am/n/1 PACTCHUM; KOJUICKIIMH HACEKOMBIX; dydelia

IITULl U_3BEpE; rep6apm/1 KYABTYPHBIX W AUKOPACTYIIMX PACTCHUIM;

AKBapHUyM KaK MOJECJIb S9KOCHUCTCMBI.

JlabopaTopHbIe H NPAKTHYECKHE PA0OThI

IIpakTHyeckas pa60Ta «HM3ydeHune u onucaHue VD603KOCI/ICTCMBI».

1.
2.

IOYBCHHBIX YWICHHUCTOHOTHX B PA3HBIX DKOCHUCTEMAXN.

Ha60paTopHa;1 pa60Ta «3yueHue pa3H006pa31/151 MCJIKHX|

3. DKck ypeusa «IKCKYpCHsl B THIIMYHBIA OHOreoreHos3 (B ayopasy,

Oepe3HsIK, eIILHUK, HA CYXOJIOJIbHBIN WX IIOUMEHHBIN JIVT, 03€P0, 00JI0TO)».

i OKCK ypcus «ODKCKYpCHS B arpodKocucTeMy (Ha II0JIe HIU B

TCIJIMYHOC XO3HI>'ICTBO)>).

Bbuocdhepa — riodajanLHast JKOCHCTEMA
Buocdepa — obuiemianerapaas 000104Ka 3eMIH, [I€ CYLIECTBYET WIH

CVIIIECTBOBAJIA KM3HB. Pa3BuTHE IIpeICcTaBIeHUNA 0 Onocdepe B Tpyaax I.
3rocca. Yuenue B. WM. BeprHanckoro o 6uo-chepe. Odnactu 6uochepsl 1
e€ cocras. JKuBoe BemtecTBo Ouocdepnl U ero GyHKIIHH.

3aKOHOMEDPHOCTH cyIinecTBoBanus ouocdepnl. OcobenHocTH Guocdepnl
Kak r1o0adbpHOM dKOcHMcTeMBl. JIMHaMuuecKoe paBHOBecHe B Omocdepe.

KpyroBopotsl
BELIECTB M OMOreoXMMHUYECKUE UKL (yriiepoaa, a30Ta). PUTMHUYHOCTE

sIBIIEHU B Onocdepe.




3oHanpHOCTE Onocdepsl. [Toustrue o buome. OCHOBHBIE OMOMBL CYIIH:

TYHApA, XBOMHBIEC JIeca, CMEIIAHHLIC M IIMPOKOJIHNCTBEHHEIC JIeca, CTEIH,

CaBaHHbI IIYCTBIHU TPOMUYCCKUC  JIECA, BBICOKOI'OPbI. KJII/IMaT,

pPACTHUTENBHBIA U )KUBOTHBIA MUpP OMOMOB CVIIIH.

CTDVKTVDa )48 d)VHKI_II/ISI KHMBBIX CHUCTEM, OICHKa HX PECYPCHOIO

noTeHMana u onocdepHbix QHVHKIUN.

JleMOHCTpauu
IHoptpetsl: B. U. Bepuaackuii, 9. 3rocc.

Tabmumel u cxembl:  «[eocepnl  3emimm», «KpyroBopor asora B
npupoae», «KpyroBopor yriaepoja B npupojie», «KpyroBopor kuciaopoaa
B 1pupoae», «KpyroBopoT Bojbl B IpUPoae», «OCHOBHBIE OMOMBI CYIIIHY,
«Kimmmatnueckue nosca 3emuany, «Tyvaapay, «Taiiray, «CMeNIaHHbIHA JIEC),

«I1IMpOKOJINCTBEHHBIN JEC», «Crenby, «CaBaHHay, «I1yCTBIHSY,

«Tponmyeckui jec.

O6ODVI[OBaHI/IeZ FCD68.DI/II/I PACTEHUN pa3HbIX 6I/IOMOB; KOJUJICKIINN
KHUBOTHBIX.

YegoBeK U OKPYKAIOIIAA cpeaa

SKOJ'IOFI/ILIGCKI/IG KPU3UCHI U UX IIPHUYUHBI. BOSHeﬁCTBHe YCJOBCKA Ha
ouocdepy. 3arpsasHenHue  BO3AVIIHOM  cpeabl.  OxpaHa  BO3ayxa.
3arpsisHenue BOAHOM cpenbl. OxXxpaHa BOJIHBIX pecypcoB. Paspymienue
moyBbl. OXpaHa IOYBEHHBIX PECYPCOB. M3MeHeHne KauMara.

AHTpONIOreHHOE BO3JIEMCTBHE HAa PACTUTEILHELIA M SKUBOTHLIA MHUP.

OxpaHa pacTUTEIBHOTO M JKUBOTHOT0 MUpa. OCHOBHBIC MPUHIIMILI OXPaHbl

opuponsl. Kpacaele kauru. Ocobo oxpaHseMble IIPUPOIHBIE TEPPUTOPUHA
(OOIIT). boraunueckue caabl U 300-JIOTHYECKHAE MAPKHU.

OCHOBHBIC IIPUHIUIIBL _ YCTOWYMBOI'O PAa3BUTHS _ YeJIOBEYECTBA U

OpUpOABl.  PallMOHAJBHOE  IPUPOMAOIOIL30BAHUE M COXPaHEHHE
OMOJIOrMYECKOr0 pasHooOpasust  3emin.  OOIHe  3aKOHOMEPHOCTH
[JIO0QIBHBIX DKOJIOITMYECKMX KpHU3HCOB. (OCOOEHHOCTH COBPEMEHHOIO
KPpHU3H1cCa U €10 BEPOATHBIC ITOCICACTBUA.

PazButne MCTOAOB MOHHUTOPHHIA PAa3BUTHUA OMNACHBIX TCEXHOI'CHHBIX

nporeccoB. Cucmemnble UCCne008anUsl nepexoda K DQCVDCO—C6€D€ZCIIOLM611

u KOHKVDGHmOCnOCO6H0ﬁ aHepeemuke. bUO-JIOTHYECKOE Da3H006Da3I/IC 4




6I/IODGCVDCBI. Hayuonanvhole qu)ODMaquHHble cucmemsl,

obecneuusawwue 0oCcmyn K _uHdopmauuu no cocmosHu 0moeabHbIX

68u008 u sxocucmem. Ocroswl 3K0pea6wzumauuu oKOCUCmEM U _cnocobos

60Db6bl C 6u0n06D€9fcaeHuflMM. Pexoncmpyxkuyus MOpCKUX U _HA3EMHbIX

JKocucmem.

JleMoHCTpanu

Tabmunpl M cXeMbl:  «3arpsisHeHne aTMocdepbly, «3arpsi3sHeHue
ruapocdepby, «3arpsasHenue mouBbDy, «IlapHUKOBBIA dYdderT», «Ocobo
OXpaHseMbI€ IPUPOAHBIE TEPPUTOPUMY, «MOJEIH YIIPABISIEMOTI0 MUPaY.

Oo6opynoBanue: Gdororpaduy  OXpaHsIEMBIX PACTEHUN W KUBOTHBIX
Kpacuoii xuuru P®D., KpacHoil KHUTH pernoHa

*TemaTn4eckoe NJIaHUPOBaHHe YueOHOro npeamera «buosiorus» 10

KJ1acc

Bba3osslii ypoBens (1 yac)

Yriay6aeHnblii ypoBenb (1+2uaca)

Koin-BO Kon-Bo

4acoB 4acoB

34 Tema 1-2. buosornst kak Hayka. ZKuBble CHCTeMbI 94

lu buomorus xak Hayka 14
DynoamenmanvHuie, NPUKTIAOHblE U NOUCKOBble Hayuuble | 14
uccnedosanusl 8 OUONOCUU.
IIpogheccuu, ceazannvie c buonocueu. 3Hauenue oOuonocuu g | 14
NPAKMU4eckol 0esimenbHOCIU _4eloseKd: Meouyuhe, celbCKoM
Xo3aticmee, NPOMbIULIEHHOCIU, OXPAHe NPUPOObL.

lua Mertonabl TO3HAHUS JKUBOW MTPUPOJIBI I
Memo0bi MoneKkyasApHOU U OUOI02UYEeCKOU HAVKU. I




Honsmue 0 3asucumou  u _ He3asucumou _ nepemenuou. | 14
Inanuposanue sxcnepumenma. Ilocmanoska u nposepka 2unomes.
Hynesas cunomesa. [lonsmue 6vbibopku u eé 00Cmo8epHOCHIb.
Pazbpoc 6 6buonocuueckux Odamnvix. OyeHka 00CMOBEPHOCMU
NOJYYEHHBbIX pe3ynomamos. [lpuuunsl uckasxcenus pe3yibmamos
axcnepumenma. Ilonamue cmamucmuueckoeo mecma.
lu JKuBbI€ CUCTEMBI M X OpraHu3alus lu
1g
OUCKPEMHOCMb U YEeNOCIMHOCIb, CLOACHOCHb U YNOPIOOUEHHOCHb
CmMpyKmypbl, OMKPbLIMOCHD,
U3MEHYUBOCb, POCT U pA38UmUe.
Hayxu, uzyuarowue scugble cucmemvl Ha pa3HbixX VPOBHIX 1y
opeaHuzayuu.
8u Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJICTKH 24y
lu XHUMHUYECKUH COCTAB KJIETKH. Boja 1 MuHepasibHbIE CONN I
Munepanvuvie sewecmsa Kiemxu, ux OU0I02UYecKas poab. lu
Ponb kamuoros u anuonos 6 Kiemke. lu
lu benxu. CoctaB u cTpoeHue 0enkoB lu
Knaccudurayus b6enxos. Ilpuonul. 1g
Jlabopamopunas _paboma «Qbnapysicenue 6eixosé ¢ _nomouwio| 14
KQYeCmeBeHHbIX PeaKyuiLy.
lua depMeHThI — OMOJIOTUYECKHIE KaTalu3aTOPhI 1y
benku-akTUBAaTOPHI ¥ OENKU-UHTUOUTOPBL.. lu
3aBHCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIUi OT pa3nuyHbIX | 14
(akTopoB
lu VYriaeBoapl. JIunuabl lu
Obuwui NAAH __ CMpPOoeHUs. U PusUKO-XUMUYECKUE 1g

ceolicmed VZJZQGO@OG




Buonozuueckue dyHKYUU JURUOOS. Obwue ceonicmea
ouonocuyeckux Memopan — meKyuecms, CHOCOOHOCMb__K
CAMO3AMBIKAHUIO, HOJIYNDOHUUAEMOCHb.

1a

lua

Hyxkneunosbie kucnorsl. AT®

1a

Hpyrue  nmykineosunrpudocharsr  (HTD). CexBeHupoBaHme
JAHK.Metoabl TeHOMUKH, TPAHCKPUIITOMUKH, IIPOTEOMUKH.

1a

J7a60pam0pHa}1 pa60ma «Uccnedosanue HYKJIEUHO6bLX Kucjom,

BbIOCNICHHBIX U3 KIEMOK PA3TUUHBIX OP2AHUIMOBN.

I

lua

Hcropus u meTonb! nzydenus kiuetku. Kiierounas reopus

I

Ucmopusi omxpwvimus_xknemku. Pabomuor P. I'yvka, A. Jleseneyka.
Knemounas meopus  (T. Ileann, M. Illnetiden, P. Bupxos).
Memoobl MOREKVIAPHOU U KICMOYHOU OUOA02UU. MUKDPOCKONUS,
xpomamozpagus, daekmpopopes,  Memoo _ME4YEHbIX _amomos,
oupgepenyuanrvnoe  yenmpupyeuposanue,  KYIbmMusUpOSaHue
Knemok. Uzyuenue uxcuposanuvix Kiemokx.  IneKmpoHHAs
muxpockonus.  Koudoxanvnas  muxpockonus.  Bumanvrnoe
(npuoicusnennoe) uzyyenue Kiemox.

I

[pakmuueckasa paboma  «M3yuenue memooos KIemoOYHOU
ouonozuu (xpomamozpadus, snekmpodopes, ouddepenyuanrvroe
yenmpuchyzuposanue, ILP)».

J L

lua

Knerka kak OCJIIOCTHAA KUBasg CUCTEMA

J L

Knemounas cmenxa baxmepuil u_apxeu. Ocobennocmu cmpoesus

eemepompoqbﬂod u aemompoqbuod npoKapuomu4decKux Kjienok.

Mecmo u ponv npoxapuom 6 6u0ueH03ax.

Tpanucnopm _ gewiecme _4epes3  NAABMAMUYECKYIO  MeMOpauy:
naccusHulli  (Ouchysus,  obnecuéunas  ouddysusa,  ocmoc),
AKMUSHBLL (NePBUYHBLY U 8IMOPUYHBIL AKIMUBHBIU MPAHCNOPI).

lu

Honynponuyae mocms _membpanvl. Paboma namputi-kanueso2o
Hacoca. DHOOYUmMO3: NUHOYUMO3, aoyumos. IK30yumos.
Knemounas cmenxa. Ilpakmuyeckas paboma «H3yuenue ceoticmes
KIeMOYHOU MeMOpanbly.

lu

CrpoeHue 3yKapuOTUYECKON KIIETKU

lu




Lumozonw. Lumockenem. leuxcenue yumoniazmol. Bzaumocesnsw

06HOM€M6paHHblx ODZGHOMOOG KJemkKu. CmpoeHue SPAHYIAPHO20

pemuxyiyma. Mexanusm nanpasienus beaxog ¢ IIIC. Cuumes
pacmeopumvix _benkos. Cunmes xkiemounwvlx memoOpan. I naokui
(acparnynsapHblil) SHOONIAZMAMUYECKUL PETUKYTYM.

Cexpemopnasn dyuxuyua annapama 1 onvoxcu. Knemounwiil cok.
Typzop. Jlabopamopuas paboma «Hccredosanue naazmoausa u
0eNAAZMONU3A 8 PACUMETbHBLIX KIeMKAX).

1a




Ipoucxoxcoernue MUMOXOHOPULL u

naacmuo. Cumbuocenes (K. C.
Mepeorckosckuil, J1. Mapeyauc).
llepsuunvie, 6mopuunble U  CILOHCHLLE
NAACIMUObL omocunmesupyrouux
IVKApUom. Mukpodunamenmeol.
Axmunosbie MUKDPOQDUIAMEHMbL.
Mvolweunvle KJIemKU. Axmunoswvie

KOMNOHKREHN bl HEMbIUEUYHbIX  KIEemokK.

Muxpompybouku. Knemounoii  ueump.
Cmpoenue u O0sudiceHue Hc2ymuKos u

DECHUYCK. Muxpompybouxu
YUMONIA3Mbl. Llenmpuons. benxu,
aAccoyuUUpOBAHHbLE C
MUKPOQDUAAMEHMAMU u

Mukpompybouxamu. Momopnuvie beaxku




6u

Tema 4.7 Ku3zHeaeATeIbHOCTHh KJIETKH

18u

lu

OOMEH BELLECTB.
IImactuueckuii oOMeH.

lu

JabopamopHaapaboma

«H3yuenue KAmMAaiumuyeckoul

aKmuerocmu d)epMeHmoe (Ha npumepe

amuaassl uiu Kdma]lCBbl))).

lua

Jabopamoprnasapaboma
«HUzyuenue hepmenmamueno2o
pacuenyieHusl nepokcuoa
68000p00a 6 PACIUMENbHLIX U

HCUBOMHBIX KJIemKaxy»

lua

lua

dorocunaTe3. XeMOCHUHTES

lua

Anoxcucennvlii. U OKCUSEHHbIU
omocunmes Y bakmepuil.

C667’I’ZOCO6Z/IDCZ}OIMM€ nuemeHrmsl u
nuemeHrmbsl peaKyuoOHHo20 yermpda.

1

Pojb  XJIOPOILUIACTOB B IIPOIIECCE
(dorocunresa. CBeToBas M TEMHOBas
daspl. Pomoovixanue, Cs-, Cs-u CAM-
munvl homocunmesa. Jla 6 op amop
Hasapaboma«Cpasuenue npoyeccos
omocunmesa u xemocunmesay.

lua

1

DHepreTuveckuii o0OMeH

1

IIpooykmeut bpooicenus u ux
ucnonbzosanue 4enosekom. Anaspobnule
MUKDOOD2AHUSMbL KaK 0OBeKkmbl
buomexnoro2uu u 6030youmenu

bonesnell.

1




Huxnuueckue peakyuu. Oxucaumenvroe

docihopuruposanue. Onepeust
MeMOPAHHO20  2paduesma__ NPOmoHO8.

Cunmes AT®: paboma npomonnou ATD-

cunmasnol. Tlpeumywecmea a3p06H020

nymu obmeHna gewecme nepeo

AHA3POOHBIM. Dbpdexmusnocmob

QHEpceNnU1YEeCKO20 obmena.

lu

lu buocunTes O6enka. Peakiiun MaTpUIHOTO CHHTE3A. 14
I'enernueckas nuapopmarus u JJHK. Peanm3zamnms
TFeHETUYECKON MHpOpMAaIMK B KIeTKe. | eHeTHYeCKuit Ko 1
€ro CBOMCTBA.
Hpunyunvr _mpanckpunyuu. KOMNJIEMEHMAPHOCb, 1g
AHMUNAPAINETbHOCb, ACUMMEMPUYHOCTb.
Cospesanue mampuynvix  PHK 6 sykapuomuyeckoll Kiemke. la
Hexooupyrowue PHK.
14 buocunTtes 6enka. TpaHCKpUIIUsS — MaTPUYHBIN CUHTE3 1g
PHK. Tpancnsiius — 6uocunTe3 6enka. ITambl
Tpaucisaiuu. KogupoBanue aMmuHOKUCIOT. Postk pubocom
B OMOCHHTE3¢e OeIKa.
VYyactue TtpancnoptHeix PHK B OumocunTese Oenka. YcmoBus| 1u
OuocHuHTEe3a OeKa.
Opeanuzayus _cenoma Y npokapuom u_sykapuom. Peecynayus | 14
akmusHocmu 2enos y npokapuom. I unomesa onepona (®@. Kakob,
K. Mano). Monekynsipuvie Mexanuzmbl _IKCIPECCUlu 2eHO8 Y
oykapuom. Ponb  xpomamuna 6 pecynsyuu _pabomvl 2eHOS.
Pecynsayus  obmennvix _npoyeccos 6 knemke.  Kiemounwiii
comeocmas.
lu Hexnerounsie GopMbl )KU3HU — BUPYCHI lu




Kusnennoii — yuxn  JIHK-coodepoicawux  eupycos, PHK-| 1u
cooepacauux 8UDYCO8, bakmepuogazos. Obpamnas
MPAHCKPUNYUSL, Pesepmasd, UHmezpasd.
HHpaxkmuueckasapaboma«Coz0anue mooeau supycay. 1g
Su Tema 5.PazMHOKeHHe U HHIAMBH/YaJIbHOE PA3BUTHE OPTaHU3MOB 154
1u JKuzHeHHbIN UK KIeTKH. [lenenue kieTku. MuTo3 1u
Marpuunsiii cunte3 [JHK — pennmukanus. [punuuns! pervkanuu | 14
JJHK:  KoMIIIEeMEeHTapHOCTb, IMOJYKOHCEPBATUBHBII  CHHTE3,
aHTunapaieabHocTh. Mexanusm pernkannu JJHK. Xpomocomsl.
Ctpoenue xpomocoM. TenoMepsl u TeomMepasa.
XpOMOCOMHBI HA0Op KIETKM — KapuoTuil. J(unimounHeli u
raruIouIHBIN HaOOPBI XpOMOCOM. ["'OMOJIOTHYHBIE XPOMOCOMBEI.
Mexanusmbl nponudepanun, auddepeHIupoBKU, cTapeHus u | 1
rubenn kierok. «ludposas kinetkay — OunouHpOpMaTHUECKUE
MoJieTH (PYHKIIMOHUPOBAHUS KIIETKU.
14 DopMBI pa3MHOKEHHUSI OPTaHU3MOB. 1g
[TonoBble XpOMOCOMBI 1y
OpranusM Kak eUHOE LIET0e 1g
1y Meiios
TkaHM pacTeHNH, KUBOTHBIX U YEJIOBEKA I
Opransbl. CucTteMbl OpraHoB. I
1g O6pa3oBaHue u pa3BUTHE MMOJIOBBIX 1
KJICTOK.
OntogoTBOpeHnE
Omnopa tena opraHu3MoB. [[BukeHHEe OpraHu3MOB 1y
[lutanue U apIXaHUE OPTaHU3MOB 1y
1g NunuBuayanbHOE pa3BUTUE OPraHU3MOB
TpancnopT BelecTB y Opranu3MoB. Boljenenre y opraHu3MoB 1g
3anmTa y opranu3MoB. Pa3fipaxxuMocTb U peryisiuus y I

OpraHu3MOB




8a 244
Tema 6.HaciieacTBEHHOCTH M H3MEHYMBOCTH OPraHM3MOB
1y ['eneTnka — Hayka 0 HaCJlIE€ICTBEHHOCTH U U3MEHYMBOCTH 1y
Pabotst I'. Mengens, I'. [e ®pusza, T. Moprana. Pomb | 1y
OTCUYECTBCHHBIX YyUYEHBIX B pa3BUTUH TeHETHKU. Paboter H.
K. Konbsuiosa, H. 1. BaBuiiosa, A. H. benozepckoro, 1O. A.
®ummmaenko, H. B. Tumodeea-PecoBckoro.
OCHOBHBIE  METOJBI FeHETUKU: TUOPUIOIOTHYECKUH, 1u
LIATOJIOTHYECKUI, MOJIEKYJIIPHO-TE€HETUYECKHIA.
lu 3aKOHOMEPHOCTHU HacleA0BaHUs 14
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE
AHanu3upyolee CKpeuuBaHue. J L
[IpomexxyTounblii ~ xapakTep  HacinenoBaHus.  Pacmieruienue| 1y
MIPU3HAKOB TIPU HETIOJTHOM IOMUHUPOBAHUHU.
lu JurubpuaHoe CKpELIMBaHUE. 3aKoH I
HE3aBHUCHUMOTI'0 HACIEAOBaHUS TPU3HAKOB
[{utonorudyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS. 24
1g CuenieHHoe HaclieIOBAaHUE TPU3HAKOB 1a
CrerieHHOE HACJIeI0BaHKE TEHOB, HAPYIIIEHUE CIETUICHUS MEXY | 24
reHamMu. XpoMOCOMHasi TEOpHUsI HACIIEICTBEHHOCTH.
1a
la I'eneruka nona. HacnenoBanne Npu3HAKOB, CLHETUIEHHBIX C I
IOJIOM
I'eHoTum Kak 11€JI0CTHAS CHCTEMA 29
1g M3menunBocTh. HenacinenctseHHass N3MEHUYUBOCTD la
Hopma peaknuu npusHaka. I




BapuanuonHnsiii psin v BapuanuonHas kpuas (B. MoranHcen). 14

lua HacnencrsenHas N3MEHYNBOCTE 1a
BresinepHas u3MeH4YH BOCTh M HACJIEICTBEHHOCTh. DNIUTCHETHKA U | 29
SMUTEHOMUKA, POJIb SMUTEHETUIECKHUX (DaKTOPOB
B HACJICIOBAaHUH U U3MEHYMBOCTU (DEHOTHITMYECKUX MPU3HAKOB Y
OpraHU3MOB.

lu I'eHeTHKA YelloBeKa lu
Meouxo-cenemuueckoe koncyibmuposarnue. Cmeonosvie KiemKu. 1u
Honsmue «2enemuuecko2o epyzay. Imuyeckue acneknbl
uccneoosanuil 6 obaacmu pedaKxmupoearus 2eHoMa U CIME0JI06bIX
KJEemoK.
[enemuyueckue haxmopovl noewvliueHHOU YY8CMEUMEIbHOCHIU 1u
yenoseka K (QU3UYeCKOMY U XUMUYECKOMY 3A2DA3HEHUIO
okpyaicarouielt cpeowl. I enemuyeckas npeopacnoslONCeHHoCb
Yyen06eKa K namoJio2usiMm.

3y Tema 7.Cenexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTUH 9y

lga CenexIius Kak HayKa ¥ IMpoIiece 14y
3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEACTBEHHOM M3MeHUnBOCTH H. | 24
. BaBuiioBa, ero 3Ha4eHHUE /JIsI CEJICKIIMOHHON PaOOTHI.

1y Metoabl U JOCTUKEHUSI CENEKIINHN PACTEHUN U AKUBOTHBIX lu
Dranbl KOMOMHAIIMOHHON CEJIEKIINH. lu




JlocTKeHMsT  CeNeKUMU  PACTeHUHM M KUBOTHBIX.«3eJeHast
peBomonusay. CoxpaHEHHE W U3YyYEHHE I€HETHYECKUX PECYpPCOB
KYJbTYPHBIX PACTEHHUN U UX JUKUX POJIUYEH JJIs1 CO3/IaHUSI HOBBIX
COPTOB M THOPHUJIOB CEIBCKOXO3IUCTBEHHBIX KYyJIbTyp. M3ydeHue,
COXpaHEHHE W  YyNOpaBJICHUWE TEHETUYECKUMH  pecypcaMu
CEIIbCKOXO3MCTBEHHBIX W IMPOMBICIOBBIX >KMBOTHBIX B IIEJISIX
YIIYYIICHUS] CYIIECTBYIOIIMX M CO3JaHUsl HOBBIX MOPOJ, JIMHUM U
KPOCCOB, B TOM YHCJIE C MPUMEHEHHEM COBPEMEHHBIX METOOB
HAay4HBIX MCCIICIOBAHUM, TEPENOBBIX HJIEH U TEPCIEKTUBHBIX
TEXHOJIOTHH.

1a

lua

buoTrexHomorus Kkak oTpaciib MpOU3BOICTBA

I

buomexuonoeus u cunmemuueckas buonocus

29

1

0O00011IeHNE 3HAHUT

3y

*TemaTu4eckoe IAaHUPOBaHue yueOHoOro npeamera «buosorus» 11 kiace

ba3osslii yposens (1 yac)

| Yriy6aeHnblii ypoBenb (1+2uaca)

Koim-Bo
JacoB

Komn-Bo
qacoB

TEMA 1. 3BOJIIOIMOHHASA BUOJIOI'Us

JBOJIIOLUSA M METObI €€ H3yYeHH s

JABusKynue cuiibl 300U BU0B 1o Y. /lapBuny

JABusKynue cuiibl 3Bo0uuM BU0B 1o Y. JlapBuny

[EEN

HcTtopust pa3BuTus npeacraBjieHuii 00 3BOTIOIHA

DopMUPOBaHHE CHHTETHYECKON TEOPUH IBOJTIOLHNHU

DopMUPOBaHHE CHHTETHYECKON TEOPUHU IBOJTIOLHNHU

Bua: KpuTepumu M CTPYKTypa

JlabopaTopHas pabora «CpaBHEHHE BHIOB II0O
MOP(}OTOTHIECKOMY KPUTEPHIO)

Rk~

Bunoodpa3zoBanue kak pe3yJbTaT MUKPOIBOJIIOIUHA




CBa3b MHUKPO3BOJIOIUHWHA U SNTUACMHUOJIOIHHA

Ionyasimusi Kak 3J1eMeHTapHasi eIMHUIA BUIA

Tansl IBOJIIOIITMOHHOI'0 nmpouecca:
MUKPO3BOJIOLUA H MAKPO3BOJIIOL UL,

Jlaboparopnas paboTa «BblsiBiIeHHE H3MEHUNBOCTH
y oco0eli 0JIHOTO BUAA»

JBHKyIIHE CHJIbI (3J1eMeHTapHbIe (paKTOPBbI) IBOTIOIHA

DJieMeHTapHbIe (AKTOPBI IBOJIIOLHHI

W3onsumst  momyssiiuii: reorpaduueckas (IpOCTpaHCTBEHHAs),
Ouonorudeckas (pernpoyKTUBHAS)

EcTtecTBenHbIi 0TOOP U ero (opmMbl

®opMBbI €CTECTBEHHOI'O 0TOOPA: ABMKYILIUA,
CTaOMIM3UPYIOUIMH, pa3pbIBatolnil (Au3pynTuBHBIA). IlonoBoil
oT0op

Bo3HHKHOBEHHE U 3BOJIIOLIUS COLIMAIBHOIO IIOBEICHUS
KHUBOTHBIX

Pe3yJ1bTaTI)I IBOJIIOIIUM: l'lpPlCl'[OCOﬁJ'IeHHOCTI)

OPraHu3MoB M BH/1000pa3oBaHue

[Tpumepsl npucnocobieHui y OpraHu3MoB: MOP(HOIOrHYECcKUE,
¢buznonornueckue, GMOXUMUIYECKHE, ITOBEIEHYECKHE.

OTHOCHUTENBHOCTD MMPUCTTOCOOTICHHOCTH OPTaHU3MOB

1. JlabopaTtopnast pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCTDY.

2. JlaGopatopHas pabora «3yuenune apoMop(o30B u
WJIM0AANTALMN Y pACTEHUN U ) KUBOTHBIX)

HanpaieHusi MAaKpo3BOJIIOLHHA

Bbuoreorpajgpuuyeckue MeToAbI H3y4eHHH IBOJTIOLUH




PyaumenTapHbie Opraibl U aTaBU3MBI.
MornekymsipHOoreHeTn4eckue, ONOXMMHUYECKUE U MaTeMaTUYEeCKUe
METO/BI U3yUYEHUS IBOIOLUN. [ OMOIOrNYHBIE TEHBI.
CoBpeMeHHbIE METOIbl TOCTPOECHHUS (PUIIOT€HETUYECKIX
JIEPEBBLEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIIOLMS T€HOMOB.

IIyT Mmakpo3BOJIIOLHH

OOm1re 3aKOHOMEPHOCTH (TIpaBHiIa) YBOIIOLUH. [IpuHyun cmeHul
@ynxyui. HeoOpaTuMOCTh IBOTIOIIUN

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOIIUN

TEMA 2. BOBHUKHOBEHUE U PAZBUTHUE KU3HU HA 3EMJIE

HcTtopus xu3Hu Ha 3emiie 1 MeTOAbI €€ N3y4YeHUs

Jlaboparopnas pabota «3yuenne W onucaHue
HCKOIIAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY

Hay4unble TUIOTe35I MPOUCXOXKIACHUS KU3HU HA 3eMIIe.
AGuoreHe3 u mancnepmusi. JJoHay4yHbIe MpeCTaBICHUS O
3apOKICHHUH KU3HU (KpearmoHn3M). [ uroTe3a mocTostHHOTO
CaMO03apOKJICHHUs )KU3HU U €€ onpoBepkeHne onbitamu ©. Penu,
JI. Cnammanuanu, JI.

[Tactepa. IIpoucxoxaeHre KU3HA U aCTPOOUOIIOTHSI.

I'unoTte3bl NpoucxoKaeHU ;KM3HU HA 3emJie

OcHOBHBIE 3Tallbl HEOPTAHUYECKOI IBOJIIOIUYT

BupryansHas nabopaTopHas paborta
«MopgenupoBanue onbIToB Mumuiepa—IOpu 1o U3yyeHHIO
aOMOTeHHOT0 CHHTE3a OPraHUYECKUX COEJUHEHUI B MEepBUYHOM
atMocdepe»

OcHoBHbBIE ITANBI IBOJTIONHN OPraHNYeCKOr0 MUPa HA
3emJie

OcHOBHbBIE 3Tanbl IBOJIIOIIUH PACTUTECJIBHOIO MHPpAa.

[TpakTudeckass pabora «M3ydeHHe OCOOCHHOCTEH CTpOCHUS
pacTeHUI pa3HbIX OTACIIOBY




OcHOBHBIE 3TANbI IBOJIIOIUH )KUBOTHOI0 MHPa
IIpakTrueckas pabora «M3yuenue  ocoOeHHOCTEH

CTPOCHUS ITO3BOHOYHBIX JKUBOTHBIX )

Pa3BuTHe :KH3HU 110 IpaM U NepuogaM

OO1mas xapakTepuCcTUKa KJIMMAaTa U Te0J0rNYeCKUX IPOLECCOB.
[TosiBiieHue u pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS M BIMSHUE Ha ra30BbIi COCTaB
aTMocdepsl

MaccoBble BBIMUPAHHS — DKOJIOTMYECKHAE KPU3UCHI ITPOILIIOTO.
[IpuuunHBbI U ciencTBUS MAacCOBBIX BoIMUpaHU. COBpEMEHHBII
HKOJIOTHYECKUH KpU3Huc, ero ocodenHoctu. [Tpodbnema
coxpaHeHHs OMopa3HooOpasus Ha 3emiie

CoBpeMeHHasi CHCTEMA OPraHUYEeCKOr0 MHPa

[TpuHIMIBI KTacCU(pUKALIMKA OPTaHU3MOB.

OCHOBHBIC CHCTEMAaTHYSCKHE rpyIiIbl OPraHu3MOB

JBOJIIOLNS YeJI0BEeKA (AHTPOIOreHe3)

PasBuTHe npeacTaBIeHNH 0 POMCXOKACHUH YeI0BeKa

RPlRlRrP|-

MecTo 4es10BEKA B CHCTEME OPraHu4Ye€CKoro Mmmpa

JBukymue cuibl (pakTopbl) aHTPOINOIeHe3a

CooTHolIeHrne OMOTOTHYECKUX M COITUAIBHBIX (DAKTOPOB B
aHTPOTIOTCHE3E

OcHOBHBIE cTaUuK aHTpororeHe3a. PanHue yenoBekooOpa3HbIe
00e3bsiHbI (MPOKOHCYIBI) U paHHHUE MOHTU/IBl — OOLINe MPEAKU
4yeJI0BEKOOOpa3HbIX 00€3bsH U JTI0ACH. ABCTPATIONMUTEKH —
JIBYHOTHE TPEIKH JtoJeh. YeloBeK yMenblil, IepBbIe
M3TOTOBJICHUS OpYyIuid TpyAa. HemoBek NpsSAMOXOAsSIIUN U
MIePBBI BBIXOJ JItOICH 3a npenensl Adpuxu. YenoBek
reiaenb0epreKuii — OOIIHi MPeIoK HeaHIEPTATbCKOTO YeIOBEKa
Y YeJoBeKa pa3zyMHOro. YenoBek HeaHIepTaIbCKUN KaK BUT
JIIOJIEN XOJIOMHOIO KJInMaTa

OcHOBHbBIE CTaJIMH1 3BOJIIOIIHHA Y€¢/I0BCKA




Yenmosek paSYMHBIﬁ COBPEMCHHOI'O THUIIA, ,Z[CHI/ICOBCKI/Iﬁ YECIIOBCK,
OCBOCHHEC KOHTHHCHTOB 3a IIpCaciiaMu A(pr/IKI/I ITaneoreneruka

" IMaJICOrCHOMHKa

OBOJIIOLMS COBPEMEHHOT0 yesioBeka. EcrecTBeHHbIN 0TOOpP B
MONYJISALUSX YeloBeKa. MyTallMOHHBIN IIpoLece U
nomumopdusm. [lomynsuonHsie BOTHBL, Ipelid TeHoB,
MUTpanus U «3PPEeKT OCHOBATEIS» B TOMYJIISAIHIIX
COBPEMEHHOT0 Y€JI0BEKa

YenoBeueckHe pachl M MPHPOJAHBbIE ATANTAIINA YeJT0BEKA

MexaucuunInHapHbie MeTOAbl AHTPONOJIOTHH

[IpakTueckas pabora «M3yuenune
JKOJIOTMYECKUX alalTalui YeI0BEKa»
TEMA 3. OPTAHU3MBI U OKPY/KAIOIIIASA CPEJA

JKOJIOTHSI KaK HayKa

3ap0meﬂne H pasBUTHE IKOJOTHH

MeToabI DKOJIOTHH.
3HaYeHHe DIKOJOTHYEeCKNX 3HAHUA A/ YeJI0BeKa

Cpenbl 00MTaHUS M IKOJOTHYECKHE (PAKTOPBI

[TonsiTre 06 sKonornueckoil Huie Buaa. Mecrooburanue.
MHoromMepHas MOZAEIb KOJOTHYECKOW HUAIIN

Jx. 1. XaruuHcoHa. PazMephl 3K0JIOrM4ECKOM HUILLIN.
[ToTeHnmanpHas U peain30BaHHAS HULIY.

Bup xak cucrema nonynsinuid. Apeainibl BU10B. Buabl n ux
JKU3HEHHBIE CTPATErvH. DKOJIOTUYECKUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEJICHHS U MUTPALlAN )KUBOTHBIX.
buonornueckue nHBa3uM 4y KE€pPOJIHBIX BUIOB

AbOuoTnueckne GakTopbl

JlaGoparopHas pabota «BrIsBICHNE TPUCTIOCOOIEHUT
OPTaHU3MOB K BIIMSIHUIO CBETa»

JlaGoparopHas pabota «BrIsiBICHNE TPUCTIOCOOIEHU
OPTaHU3MOB K BIHMSHUIO TEMIIEPATYPHD»




JlaGopaTopHnast pabota « AHaTOMUYECKHE OCOOCHHOCTH
pacTeHHid U3 Pa3HbIX MECT OOUTAHUS

Oepe3HsK, eIbHHUK, HA CYXOJOJIbHBIA WIIM MOMMEHHBIN JIYT, 03€po,

00J10TO)»

buornuyeckue gpaxkropsl 1
KuszHeHnnble (pOpMbl OPraHU3MoOB 1
Buosoruyeckue puTMbl 1
JKOJIOTHYECKHE XaPAKTEPUCTUKH BU/IA U MOIMYJISIUH 1
KpuBbie pocra unciaeHHOCTH momynasuuu. KpuBble BbIKHBaHUS. 1
Perymsmus 4uciaeHHOCTH MOMYISAIUN: POIb PAKTOPOB, 3aBUCSIIIUX
U HE 3aBUCSIINX OT IUIOTHOCTHU
JKOJIOTHYECKHE cTpaTeruu BuaoB (r- u K-crparerun) 1
TEMA 4. COOBHIECTBA U OKOJIOI'MYECKHUE CUCTEMbI
Coo0miecTBa OpraHu3MoB 1
OkocuctemMa Kak oOTkpbiTas cucrema (A. JIx. Tencmm). 1
DyHKIIMOHATbHBIE OJIOKH OPraHU3MOB B 3KOCUCTEME:!
[IPOYLIEHThI, KOHCYMEHTBI, PEAYLIEHTbI
Tpoduueckue yposuu. Tpoduueckue 1enu u ceTu. 1
AbGuotrnueckue 610ku 3kocucteM. [10UBBI U MIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B SKOCHCTEME
JKOCHUCTEMBI M 3aKOHOMEPHOCTH MX CYLIECTBOBAHMS 1
IKOJT0rHYecKHe MUPAMU/bI 1
JKOJT0rHYecKHe MUPAMU/bI 1
IKOCHCTEMBI U 3aKOHOMEPHOCTH MX CyIIeCTBOBAHMS 1
/[unamuka  sxocucmem. Kamacmpoguueckue nepecmpoiiku. 1
Dnykmyayuu
HanpasieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCUU. 1
[lepBUYHBIC U BTOPUYHBIE CYKIIECCHH U UX IPUYHHBL.
[IpupoaHbie IKOCUCTEMBI DKxocucmemvl 03€p u pex. IKoCUCmeMbl MOPell U OKeaHOos. 1
DKocucmemvl myHOp, 1€Co8, cmenetl, NyCmblHb. 1
JKCKypcusi « DKCKypcUsi B TUIIMYHBIM OmoreoreHo3 (B ayOpaBy, 1




MHP

AHTPOINOreHHbIe IKOCUCTEMBI 1
YpooskocucTemMbl. IKOMOHUTOPHMHI. [lpakTthueckas pabora] 1
«3yueHune u onucanue ypoo3KOCUCTEMBI
JlaGopaTtopHas pabota «l3ydenue paszHooOpazusi Menkumx| 1
[MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX)

buocpepa — rinodanbHasi 3kocucTemMa 3emiin 1
PasBuTHE mpencTraBienuii 0 buocdepe B Tpyaax D. 3tocca. Yuenue| 1
B. 1. Bepranckoro o 6unochepe
Obnactu 6uocdepsr u e€ cocras. JKuBoe BemectBo Onocheps! u 1
ero GyHKIIH

3aKOHOMEPHOCTH CylecTBOBaHMA Ouochepsnl 1
3oHanbHOCTH OMochepbl. OCHOBHBbIE OMOMBI CYIIU 1
Y cToituuBocTh OMoChepbl 1

[UesioBeuecTBO B OMochepe 3emuiu 1

AHTpPOINOreHHOe BO3/IelCTBHE HA PACTUTEIbHbIA U KMBOTHbII 1

Oxpana npupoasl

CocymniecTBoBaHNe MPUPO/IbI M YeJIOBEYeCTBA

PannonanbHOe NPpUPOAONIOJIL30BAHME

YcroitunBoe pasBuTHE

O0001uHNE 3HAHUI
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