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1. HosicHuTEILHAS 3AIIHCKA

[Ipu pa3zpaboTke MporpaMMbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY ISt
OTIpEe/IEeNICHUs] TMOAXOM0B K (POPMHpPOBAHHUIO cCOAEpkKaHHUS y4eOHOTo mpeaMeTa
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YeHUsS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJO0XKEHHUS 00 OOLINX LETIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero o6pazoBanus B Poccuiickoit dDexpeparuu, a TakkKe IOJOXKEHUS O
cnenuuke OMOIOrHH, €€ 3HAYCHUH B MO3HAHUU >KMBOU MPUPOABI U 0OECIICUCHUH
CYILIECTBOBAaHMsI yejoBedeckoro obmiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu naéT MpelCcTaBiIEeHUE O IMelIx, 00 oomen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CpPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenenser o00sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue Mo pasjeinaM U Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
mpoIiecca, BO3pacTHBIX 0COOCHHOCTEN oOydaronuxcs. B nmporpammMe o 6uonoruu
TaKK€  YYUTBIBAIOTCS  TpeOOBaHMS K  IUIAHUPYEMbIM  JIMYHOCTHBIM,
METaIlpeIMETHBIM M MPEAMETHBIM pe3yJbTaTaM o00y4deHuss B (POpMHUpPOBaAHUU
OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIbHON J1E€ATEIbHOCTH/yUEOHBIX JEHCTBUI
oOyyaroluxcs IO OCBOCHHUIO COJEp)KaHusi Ouojoruueckoro ooOpazoBaHus. B
nporpamme 1o Ouonoruun (10—11 xmaccel, 0a30BbIl ypOBEHb) peaTM30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B H3y4YeHUW Owuosoruu, Omaromaps 4emy B He
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33PEHMS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NPUPOAHOU cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHeM OOIEOMOJIOTUYECKHX TEOPHUH, a TaKKe 3HAHWM O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yIENE€HO BHUMAaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEJHEBHOM KU3HU JUIsl PEIICHUS TPUKIIAAHBIX 3a/1a4, B
TOM 4HClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeJIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJecoo0pa3Horo TMOBEACHHUS B OKpY)KaloIleW NpUpOIHON cpene, aHanmu3a
BIIMSHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HAa COCTOSIHUE IMPUPOAHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHIE BHUMAaHUSI K MPUKIIATHON HATIPABICHHOCTH
yaeOHoro mpenMera «buosorus» MpoJUKTOBAaHO HEOOXOIUMOCTHIO O00eCIeUeHUs
YCIIOBUM TSI PEIICHUST OJTHOM M3 aKTyallbHBIX 3a/1ay IMKOJBLHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraeT (GOpMHUPOBaHHE Y  OOy4YarOIIMXCS
CIIOCOOHOCTH aaNnTUPOBAaThCA K M3MEHEHHUSM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

[Iporpamma 1no OMOJIOTUU SBJISETCS OPUEHTUPOM ISl COCTABJICHHS pabounx
nporpamMMm,  aBTOpPbl ~ KOTOPBIX ~ MOTYT  MPEIJIOKUTh  CBOM  BapUaHT
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MOCJIEIOBATEIFHOCTA U3YyUYCHUS M CTPYKTYPHI Y4eOHOTO MaTepualia, CBOE BUICHHE
nyTeit dopmupoBanus y oOydaromuxcs 10—11 kmaccoB mpeaMETHBIX 3HAHUM,
yMEHUN U CcrocoO0B y4eOHOW NEATEeTbHOCTH, a TaKKe METOAMYECKUX pelIeHUuM
3aJlay BOCIIMTaHUS U pa3BUTHUS CpeicTBaMU yueOHOro npeamera «buonorusy.

1.1.00mas xapakTepucTuKa y4e0HOro npeamera

buonorus Ha ypoBHE CpeAaHero oOLEero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OH obecnieunBaeT (GOpMHUpPOBAHWE y OOYYAIOIMIUXCS MPEACTABICHUNU O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3alldd W SBOJIIOLUH, CO3JAET
yCIOBUSI  JJIsA: TO3HAaHWS  3aKOHOB  JKUBOW  MPUPOJIbI,  (POPMUPOBAHUS
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30macHoro odpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOUIEHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonpioe 3HaueHne OMOJIOTHUS UMEET TaKKe ISl PELIEHUS] BOCHUTATEIbHBIX
YW pa3BHBAIOIIMX 337a4 CpeaHero ooOmero o0pa3oBaHUs, COLMAIA3ALUU
oOyuaromuxcs. M3ydenune Ouonsorun odecnednBaeT ycioBHs i (OPMUPOBAHUS
WHTEJJICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpanuud OMOJOTMYECKHX 3HAHHMHA C
MPEACTABICHUSIMU U3 JPYTUX y4E€OHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeJAHA3HAYEHUH Y4YEOHOro npeamera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOAXOJOB K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJEpKaHUsA, MPEICTABIECHHOIO B MpPOrpaMme 0
OHOJIOTHH.

OTt60p conepkanus yueOHOro npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTh 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHusi 00IIEH KyJbTyphbl, ONpPEACISIONIME aJeKBaTHOE IOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
JKU3HU U MpaKTUYECKoW AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHUsl, KOTOPbIE CITY>KaT OCHOBOM ISl (POpMUPOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOTMYECKOr0 00pa30BaHUSI.

CTpykTypupOBaHUE COJEpKaHUsS y4yeOHOTO MaTepuaja B Iporpamme 1o
OMOJIOTMHM OCYILIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUsI 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPHUPOBI, O €€ YPOBHEBOIM OpraHU3aIuu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIONINE COJIepKaTeIbHbIE JIMHUU: «bUonorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KneTka kak Ouonormdeckas cuctemay, «OpraHu3M Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4ecKOro MHpay,
«IBONIONMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



1.2 Hean u 3aqaun y4eOHOr0 nmpeamMera

Lens u3ydenus yueObHoro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra H NOPHOOPETEHHE YMEHH
WCITIOJIB30BaTh 3TH 3HAHMS JUIA TPAMOTHBIX JEUCTBHII B OTHOLIEHWU OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3IMYHBIX )KM3HEHHBIX TPOOJIEM.

JlocTkeHne 1enu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OHOJOTUYECKUX TEOPHSX,
YUECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaxX, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

(¢opMupoBaHrue y 00ydYarolMXcsi MO3HABATENIbHBIX, MHTEIUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IISIIOB, MAEH M MOAXOJ0B K M3YUYEHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAHOBJICHHE Yy OOydYaromuxcsi oOweld KyJIbTypbl, (YHKIHOHAIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SABJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPUPOJALI HAa OCHOBAHMM 3HAHUM M OIbITA, MOJIYYEHHBIX IpH
U3y4E€HUU OMOJIOTHH;

(¢opMupoBaHue y OOYyYarOIIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTUUYECKON [EATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHf;

BOCIHTAaHUE YOEXKIAEHHOCTH B BO3MOXKHOCTU IMO3HAHUS YEJIOBEKOM >KUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM IPU NPOBEICHUN OMOJIOTHYECKUX UCCIIE0BaHUM;

OCO3HAHHE LICHHOCTU OMOJIOTMYECKUX 3HAHUH J1J1s1 OBBILICHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE NMPUOOPETEHHBIX 3HAHWW M YMEHUN B MOBCEAHEBHOM XU3HU
JUUI. OLICHKH TOCJICACTBUM CBOEU JIESITETBHOCTH MO OTHOLICHUIO K OKPYXKaloIIei
cpene, COOCTBEHHOMY  37I0pOBbIO, OOOCHOBAaHME M  COOJIIOJICHHE  MEp
npoUIaKTUKU 3a00JIeBaHUH.

1.3. MecTto y4eOHOro npeamera B y4eOHOM IJIaHe

B cucreme cpennero oOmiero ob6pazoBanusi «buonorus», usydaemass Ha
0a30BOM YpOBHE, SIBJIACTCS O0sI3aTE€NIbHBIM YYEOHBIM TPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHON 001acTH « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

OO61iee 4yuCIO0 4acoB, PEKOMEHJIOBAHHBIX [IJII M3y4eHHUs Ouonoruu — 68
yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kimacce — 34 ygaca (1 gac B
HEJIETTIO).
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2. IlnaHupyemble pe3yabTaThbl H3YUYeHUs Y4eOHOT0 MpeMeTa HA YPOBHE CPeIHero ooiero
o0pa3oBaHus

2.1. JIn4YHOCTHBIE Pe3yabTATHI

B cTpykType JIHMYHOCTHBIX pPE3yJIbTATOB OCBOCHUS Mpeamera «bHoJorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IPAXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, HajJu4yhe MOTHUBaUUU K OOy4YeHUI0 OHOJIOTruH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW U MCTOPUYECKUX TPAAUIMI pa3BUTUS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHM, MPHUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIn4HOCTHBIE PE3YIABTATHl OCBOCHUS Npeamera « buomorus» JOCTUTarTCs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBWIaMU U HOpPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT TIPOLIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH NO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPYJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHS K KYyJIbTYpHOMY HACIEIUI0 |
TpaJULUsIM MHOTOHAIMOHAIBHOTO Hapoxa Poccuiickoin denepanuu, mpupoae u
OKPY’KAIOIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JICITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HAIPaBICHUN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) epascoanckozo eocnumanus:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOMIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH IIPU CO3IaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3aj/1ay, BBITOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNISITh COOCTBEHHYIO TMO3WIIUIO0 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOIUMOCTb KOHCTPYKTHUBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;
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IFOTOBHOCTb K COTPYAHHYCCTBY B IPOHCCCC COBMCCTHOI'O BBIIOJIHCHHA
y‘{C6HBIX, IMO3HABATCJIBbHBIX MW  HCCICAOBATCIIBCKHUX 3aada4d, YBaXHUTCIbHOIO
OTHOHICHHUA K MHCHHIO OIIIIOHCHTOB IIPH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOr0 COACPIKAaHUA,

T'OTOBHOCTB K I‘YMaHI/ITapHOI\/’I )41 BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) nampuomuueckoz2o 60CRUMAHUA:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH TIEPE]
PonuHou, ropmoctu 3a CBOM Kpau, CBOWO PoawHy, CBOW SI3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACIEIUI0 W TaMITHUKAM
NPUPOIBI, JOCTHMXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIIyKeHUIO W 3ammrte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 0yX068HO-HPABCMBEHHO20 60CNUMAHUA:

OCO3HaHUE JIYXOBHBIX IIEHHOCTEW pOCCUICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMUTENSM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO TMPUHATHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) acmemuueckozo eocnumanus:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMaHUE YMOIMOHAJIBHOTO BO3/ICUCTBUS KUBOUW MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HbIX BHUJAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢puzuueckozo éocnumanus, popmuposanusn Kyavmypuvl 300p06vs u
IMOYUOHAILHO20 0J1A20NOAYYUA:

NOHMMAaHWE M pealu3alus 370poBOro M 0Oe3omacHoro oOpas3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOILECHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;
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MOHMMAHUE LEHHOCTH TpPaBWJI WHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHMWE MOCJIECCTBUNA U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) mpyooeozo eocnumanus:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

WHTEpEC K pa3nudHbiM cepam npodeccHoHaTbHON NeSITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccudn U pearTnu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO W CaMOOOpa30BaHHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0J102U4eCcK020 60CRUMAHUA:

AKOJIOTMYECKH IIeJIeCOO0pa3HOe OTHOIIEHHE K NPHUPOJE KaK HCTOYHHKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHU;

MOBBIIIICHUE YPOBHS AKOJOTHMYECKOH KYJIbTYpBl: MNPUOOPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHME TJIOOATBHOTO XapakTepa IKOJIOTUYECKUX MpoOJieM W MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YyYEHUH OHOJOTUHU
3HAHUS M YyMEHUS TPU pEHIeHUH NpoO0JeM, CBSI3aHHBIX C palMOHAILHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHHE  TPaBWJI  TOBEJACHUS B IIPUPOJIE,
HamnpaBJICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B HKOCHUCTEMaX, OXpaHY BHJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATUE JIEUCTBUM, IMPUHOCIIIMX BpEI  OKPYKAIOLIEH
MPUPOJIHON Cpejlie, YMEHHE IPOTHO3UPOBATH HEOJAroNpUsITHBIC IKOJOTHYSCKHUE
MOCJICICTBUS NPEANPUHUMAEMBIX JSUCTBUM U TPEAOTBPAILATh UX;

HaJIMYUE€  PA3BUTOIO  DKOJOTMYECKOTO  MBIIIJIEHUS,  IKOJOTHYECKOM
KYJbTYpBI, OIBITA JIEITEIBHOCTH JKOJIOTUYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOUN ESITEIbHOCTH SKOJIOTUYECKOU
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYJBTYpPhl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMH U MO3HAHUS MUPA;
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MOHUMaHuEe crenu@uku OWOJOTMM KaK HAayKH, OCO3HaHWS €€ POk B
(GbOpMHpPOBaHUN PAIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IICJIOCTHOTO
MIPEICTABIICHUS 00 OKpYXKaloleM MHpE KaK O €IUHCTBE IMPHUPOJIbI, YeIOBEKa U
oOmmiecTBa, B IO3HAHMHM IPHPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH IIPOoOJIeM
COXpaHCHUS IPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JIUII COBPEMEHHOM IMBUIIM3AIINN:
oOecIieuyeHUsT HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3JaHUC IEPCIECKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/AA U3 TI00ATBHBIX YKOJOTHYCCKUX MPOOJIeM U
oOecrieueHusT  TMepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKHU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYCHUW OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBHIIIIEHNs OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW TIpaMOTHOCTH OOydJaromuxcs, GopMupyemMoit
IIPU U3YYEeHUH OUOJIOTHH;

MOHUMAHHE CYITHOCTH METOJ0B MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIOJL30BaTh TOJIydaeMble 3HaHMS [JIs1 aHajdu3a |
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUPa U IMPOUCXOAIINX B HEM M3MCHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIFOYCHHUS Ha OCHOBE HAY4YHBIX (PAKTOB H
UMEIOIINXCS JAHHBIX C IEJIBIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHMS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHHWE IEHHOCTH HAyYHOH NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO NEATSILHOCTh HHIUBUIYATBHO U B TPYIIIIC;

TOTOBHOCTh W  CIIOCOOHOCTh K  HENPEPHIBHOMY OOpa30BaHUIO W
caM000Opa30BaHUI0, K AaKTHBHOMY IIOJIYYEHHUIO HOBBIX 3HAHHMH 10 OHOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMH.

2.2.MeTanpeaMeTHbIe Pe3yJIbTATHI

MeranpeaMeTHbie pe3yJbTaThl OCBOEHUSI Y4eOHOro mpeameTa «bruomorus
BKJIIOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YYaAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIEeNU(PUKYy METOJOB TIO3HAHUS,
UCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJICIOBAaHUE,

HAOJIFOICHUE, W3MEPCHHE, OKCIICPUMEHT | JIPYyTUX), YHUBEPCAIbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISTUBHEIC),
obecrieunBarome GpopmMupoBaHue GyHKIIMOHATHHOW TPAMOTHOCTH M COIMATBLHOM
KOMIIETCHIIUM  OOYYaIOIIMXCA, CIOCOOHOCTh OOYYarOIIMXCA  HMCIOJb30BaTh
OCBOCHHBIC MEKTUCITUTIIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATBHBIC
y4eOHbIE IEUCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTHKE.
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ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

baszoevie nozuueckue oeiicmeu:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTH M aKTyallM3UpOBaTh  MIpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amaym3a, CUHTE3a, CpaBHECHMUSI, KJIacCU(pUKAIIN, 0000IIEHNS ), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUU (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITHUSMM);

ONpEeNeNiATh IeIN MACSITEIbHOCTH, 3aJaBasi NapaMeTpbl M KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABIICHHBIMHU LIEJISIMU;

MCITOJTH30BATh OMOJIOTHYECKUE TTOHATHUS 11 OOBSICHEHUS (DAKTOB W SIBJICHHMA
’KUBOU MPUPOJIBI;

CTPOUTH JIOTMUECKHE paCCyKJIeHusa (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

OPUMEHSTh  CXEMHO-MOJEJIbHBIE  CpPEACTBA  JUIsl  MPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOUICHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKke€  MPOTUBOPEYUH  pa3sHOTO  poja, BBIABICHHBIX B  Pa3IUYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS] MPOOJIEMBbI ¢ YYETOM aHaAIN3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OILICHUBAaTh COOTBETCTBUE
PE3YyIbTATOB 1IEJISIM, OLICHUBATH PUCKHU MOCJIEACTBUM €SI TEIHHOCTH;

KOOPAWHUPOBATb U  BBIMOJHATH pabOTy B  YCJIOBUSX peabHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

bazoevie uccneoosamenvckue oeiicmeus:

BJIAJICTh HaBbIKaAMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOECKTHOMN
JeSTeTLHOCTH, HaBbIKAMH pa3pelieHus mMpooieM, CIOCOOHOCTHIO U TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

WCMOJIb30BaTh PA3JIMYHBIE BUIBI JCATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HaHUS, €r0 HHTEPNPETAlNH, MPEeoOpPa30BAHUI0 U NPUMEHEHHI0 B Y4YEOHBIX
CUTyaIUsX, B TOM YUCJIE MPU CO3JaHUN YUCOHBIX U COIMATIBLHBIX MPOEKTOB,;

(opMHpOBaTh HAYYHBIA TUIl MBILICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTUEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (OPMYIHPOBAaTH COOCTBEHHBIC 3a/a4yl B 00pa30BATEIHHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBIABJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIOTE3Y €€ PEIICHUS], HaXOAUTh apryMEHThI ISl J10Ka3aTelIbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHaJIM3UPOBaTh MOJYYEHHbIE B XOAE pELICHUS 3adauyd pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;
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JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LI€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M IPAKTHUECKYIO 00JIacTU
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, NpEUlaraTb OPUTMHAIbHBIE MOAXO/bI U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Paboma c ungpopmauei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPOpMamu (TEKCTe
y4eOHOTro MocoOusi, HAayYHO-MIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPSX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUJOB U (POPM IpE/ICTaBICHUS, KPUTUYECKU OIEHUBAThH
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(opMyIHpPOBATH 3alpPOChl U MPUMEHSTh Pa3IUYHbIE METObI IIPU MOUCKE U
orbope Ouosornyeckoil mHGoOpMauu, HEOOXOIUMOM I BBINOJIHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCIHOJIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTH, COBEPUIEHCTBOBATh KYJIbTYpPy aKTUBHOT'O MCITOJIb30BAaHUS Pa3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMabHYIO  (QOpMy  MpeacTaBICHUs
Oononornyeckor uHpopmanuu (cxembl, rpaduky, IUarpaMmbl, TAOIHIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAay4YHBbIM #A3BIK B KAayecTBE CpEACTBA Npu pabore ¢
OMOoJOrnyeckod HHPOpMalUUE: TNPUMEHATh XHUMHUYECKHE, (U3UUYECKUE H
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJa/JeTh  HaBbIKAMU  paclo3HaBaHMs M 3alUThl  MH(pOpMaLuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

Kommynukamuenuvie ynugepcanvHboie yueOHbvle 0elicmeus

Oo0wmenne:

OCYUIECTBJISITh KOMMYHHKAIlMM BO BceX cdepax KU3HH, AaKTUBHO
y4acTBOBaTh B JAHAJIOre WM AUCKYCCUUM MO CYUIECTBY OOCYKIAa€MOH TeMbI
(yMeHue 3a1aBaTh BOINPOCHI, BBICKA3bIBaTh CYJACHUS OTHOCUTEIBHO BBITIOJIHEHUS
MpeaaraeMou 3a1auu,

YUYHUTBIBATH WMHTEPECHI M COIJIACOBAHHOCTH IO3MIMI JPYrMX Y4YaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHBIE CpPEJICTBAa OOIIEHUS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYyalluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMHU OOIEHUS U B3aWMOJEUCTBHUSA, IOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,



13

paSBépHYTO M JIOTUYHO M3JIaratb CBOIO TOYKY 3PCHHA C HCIIOJIb30BAHHNEM
A3BIKOBBIX CPCACTB.

Cosemecmnasn oeamenbHOCmb:

NOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYAIbHON
paboThI MPH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSA MPHU PEIlIEHUN Yy4eOHOH 3a1auH;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBUH C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NpUHUMATh L€ COBMECTHOM  JIEATEIIbHOCTH, OPraHU30BBIBaTh H
KOOPJIUHUPOBATh JACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHHA YYaCTHHUKOB, OOCYXAaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KA4Y€CTBO CBOEr0 BKJIaJa W KaXKIOrO0 y4YaCTHUKA KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HJIEU C TO3ULUUUA HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPAaTETHMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

Pecynamuenvie ynueepcanvhule yuedOHvle Oelicmeus

Camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHMS JUJIS BBISBICHUS NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUN 1IE€JIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M MOCTYIKaxX MO OTHOLIEHUIO K YKUBOW IPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSTENIBHO OCYILECTBIIATh MIO3HABATEIBHYIO JEATEIBbHOCTD, BBISABISATH
po0JIeMBbl, CTaBUTh U (HOpPMYyITUpOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTAaBJATh IUIAH pELIEHUs NOpo0iemMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEINOYTECHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKON 3PYyIULUU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJ€Th HABBIKAMM  TO3HABAaTEJbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3YyJIbTaTOB H
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OCHOBAHHM, MCIOJB30BaTh MPUEMBI pPedICKCUU MJIsS OLEHKH CUTYyalliu, BBIOOpa
BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO MNPUHUMATH PEHICHUS MO MX
CHUKEHMUIO;

OpUHUMATh MOTHBBI M apTryMEHTBI JPYTUX IMpHU aHalM3€e pPe3yJbTaTOB
NESATETbHOCTH.

IIpunsitue cedst m APyrux:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI M apryMEHThl JPYTHMX MpPH aHajdu3e pe3ysbTaToB
JEATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YEIOBEKA.

2.3. IIpeaMeTHbIEe Pe3yabTATHI

[IpeameTHbie pe3ynabTaThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielU(pUyYecKue sl yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM MO OCBOCHUIO, UHTEPIIPETALIMHN U
peoOpa30BaHUI0 3HAHUM, BUIbI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS U
IPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHUTyallUsX, & TAKKE B PEATbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuonorued. B mporpamme mnpenMeTHbIE
pE3yNbTaThl IPEACTABIECHBI IO T0IaM 00YUYEHUSI.

10 kiace

[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» B 10
KJIACCE JIOJKHBI OTPAXkKAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIK OUOJIOTHHU B CHCTEME HAyYHOT'O
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB WM TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BeEIIeCTB U TMpeBpaliecHue
AHEPI'uM), TOMEOCTa3 (CaMOperyJisiius), YPOBHEBAsI OpraHU3aIlUsl JKUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIUS), HACTIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHUE;

YMEHHME U3JIarath OWOJIOTHYECKHE TEOpUu (KJIETOYHAas, XPOMOCOMHasil,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJIKYJSIpHOM Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H.J. BaBunoBa) u yuenus (o 1meHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyIbTypHbIX pacteHud H.M. BaBunosa), onpenensiTe rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yYMEHHUE BIaJCTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHH: HAOIIOCHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBIICHUI, OpraHu3alus U NpOBEJACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIJBWKCHHE  TUIIOTE3bl,  BBISBJICHUE
3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU BEIMYMHAMU, OOBSICHEHHE TMOJYyYEHHBIX
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pPE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHUE
JIeTIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIETSATh CYIIECTBEHHBIE MMPU3HAKU BUPYCOB, KIIETOK IMPOKAPHUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHIYAJIbHOIO PpAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATh MOJy4YCHHbIC 3HAHUS I OOBSCHEHHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl TPUHATHSA NMPAKTUYECKUX PELICHUM B ITOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBS
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIECH
OPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTHUKEHUI
COBPEMEHHOM OuoI0rNu " OMOTEXHOJIOTUI Uil palMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHE pEIIaTh JJEMEHTapHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- H
JUTUOPUIIHOE CKpPEIMBAHKE, CLEIUICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMbI
MOHOTUOPHUIHOTO CKpPEIIUBAHUS JUIsl TIpe/icKa3aHus HacJelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH JA0OpaTOpHbIE M IMpaKTUYECKHEe paboThl, COOJIIOIATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKHM OLEHHUBaTh W HMHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 IICEBJOHAYYHBIE 3HAHHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeACcTBA MacCOBOW MH(OpPMalLIUH, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOrHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BATh MOHATUIHBIN armapat OHMOJIOTHH.

11 KUIIACC

[IpenmeTrHble pe3ysbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 11
KJIacCe JIOJIKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJAE€ POCCUUCKUX H
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHATIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKPHIBATH COAEpKaHWE OMOJOTMYECKHX TEPMHHOB MU TOHSTHIA:
BU/I, IONYJISALNS, T€HO(OH, IBOJIOLMS, ABMKYIIUE CUIBI ((PAKTOPHI) HBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOpBI,
HKOCHCTEMa, MPOIAYLEHTbl, KOHCYMEHTBI, pEIYLEHThl, LeNu MHUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHHE u3Jaratb OWOJIOrMYecKHe Teopuu (3BOIIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTU
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(3apoapiieBoro cxonactsa K.M. bapa, yepenoBaHus TJIaBHBIX HAalpaBICHUN H
nyteii sBosroruu A.H. CepepuioBa, yuenus o Ouochepe B.M. Bepnamckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BJIa/IETh METOJJaMU HAYYHOI'O [TO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHUI, OpPraHU3alus W IPOBEIICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEAYyeMbIMU BEIMYMHAMHU, OOBSCHEHUE MOJIYYCHHBIX
pE3yNbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUHA U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACIATh CYLICCTBEHHBbIC NPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B M HKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHu3Mbl, IEpeHoca
BEIIECTB M IIOTOKA SHEPIHMM B SKOCHUCTEMAax, AHTPOINOIECHHBIX W3MEHEHUM B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpPOTa BEIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE MPUMEHAThH MOITYYEHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOTMYECKHUX
IIPOLIECCOB W SIBJICHUH, JUIS NPUHATHS NMPAKTUYECKUX PEIICHU B IOBCEIHEBHOMN
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTHU CBOETO 3J0POBbsi U 3JI0POBbS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPY’KAIOIIEH
IPUPOAHON cpese, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTHUKEHUI
COBPEMEHHOW OMOJIOTUH /ISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHHUE pelliaTh 3JeMEHTapHbIE OMOJOTMYECKUE 3a/1a4l, COCTABIIATh CXEMBI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOJHATH JaO0OpaTOpHbIE U MpaKTUYECKHE padOThI, COOIIOAATH
npaBuia npu paboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIIPETUPOBATH HWH(MOpMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeCcTBa MacCOBOM MH(pOpPMAIUH, HAyUYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00adbHBIE  DKOJOTHYECKUE  TPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000611ast 6MoJIOTHYeCKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN arnmapaT OMOJIOTHH.

3. Cozep:xaHue y4eOHOI0 npeaMeTa

10 KJIACC.
Tema 1. BuoJsiorns Kak HaykKa
buonorus kak Hayka. CBA3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKamu, (puiiocopueit, 3TUKON, SCTETUKON U MPABOM.
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Ponp Ouonormn B (OopMHpOBAHMM COBPEMEHHOW HAYyYHOW KapTHUHBI MHPA.
Cucrema OMOJIOTMUECKUX HaYK.

Meroapl MNO3HaHUS SKUBOW TpHUPOABl  (HAOMIOJIEHWE, SKCIEPUMEHT,
ONKMCAaHHWE, U3MEpeHue, KilacCupuKalus, MOACIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JTaHHBIX ).

Jemoncmpayuu:

IToptpetsr: Y. Hapsun, I'. Mengens, H.K. Konbuos, /Ix. Yorcon u O.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOW IPUPOIBD.

Jlabopamophule u npakmuyeckue padoomaol:

[Ipaktrueckas padora Ne 1. «Mcnonb3oBaHHWE pa3IMYHBIX METOAOB IpPH
W3YYCHUU OMOJOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMS

XKuble cuctembl (OMOCHCTEMBI) KakK TNpPEIMET U3y4YeHUs OWOJIOTHH.
OTanume KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpaswe. YpPOBHU OpraHu3aluu
OvocucTeM:  MOJICKYJISIPHBIM,  KJIETOYHBIA,  TKAHEBbIM,  OpPraHU3MEHHBIN,
MONYJISIIIUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOTeOIICHOTHICCKHM ), OMOoChEpHBI.

Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIC TPU3HAKH KU3HUY, « Y POBHU OpraHU3aIuU
YKABOW MPUPOIBD».

Obopyodosanue: monaenb moJekyibl JITHK.

Tema 3. Xumn4yecKkuii cOCTaB M CTPOCHUE KJICTKHU

XUMHAYECKHN COCTAB KIETKH. XHMHUYECKUE 3JJIEMEHTBI: MaKpPOAIJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIUN OETKOB.

®epmeHThl — OuWonoruueckue Karanuszatopel. Crpoenuwe (depMeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuuuyHoctb. KodepmenTsl. ButamMuHBL.

OTanuust GepMEHTOB OT HEOPraHUUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (IJIFOKO3a, pubo3a M J1€30KCUpuO03a), aucaxapuibl
(caxaposa, J1lakTO3a) W TMOJUcaxapuabl (Kpaxmaj, TJIMKOTeH, IeJUIoa03a). buomorndeckue
(GYHKLIUU YTIIE€BOJOB.

Jlununel: Tpuraunepuasl, Qochonunuael, crepounsl. [uapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YITIEBOJOB, OCJIKOB U JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuuu JJHK. Crpoenne un ¢ynkuun PHK. Bunet PHK. AT®: crpoenue u
byHKINN.

[uronorus — Hayka o kierke. KnerouHas teopust — mpumep B3aMOIECHUCTBUSA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.



18

Knerka kak nenoctHas xuBas cucrema. O0Imue MpU3HaKK KJIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbel kieTok: sykapuoTudeckas U Inpokapuorudeckas. OcoOEHHOCTH CTPOEHHs
npokapuoThyeckoi kietku. Kierounas crenka 6akrepuii. CTpoeHHEe 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KHBOTHOW U TPUOHOMN KIIETKH.

I10oBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, MIMKOKAJIUKC, UX
¢bynkiun. [Inazmatnyeckas memOpana, e€ cBoiicTBa u pyHkuuu. L{utomnnazma u eé
opraHousibl. OgHomeMOpanHble opraHouansl kietku: OIIC, anmapat ['osbmxw,
IM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPWH, IUIACTUBI.
[Tpoucxoxnenne MHUTOXOHApUNA H Tiactul. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKHA: pPUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOJU, PECHHUYKH,

KryTuKu. OyHKIIUKA OPraHOUIOB KJIETKU. BrirroueHus.
Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuora3ma,
XPOMAaTHH, AIPBILIKO. XPOMOCOMBI.

TpchnopT BCHICCTB B KJICTKC.

Jemoncmpayuu:

Ilopmpemeur: A. Jleenryk, P. I'yk, T. [lIBanu, M. Ulneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Huarpammsbl:  «PacnpeneneHrie XHUMHYECKHX JJIEMEHTOB B  HEKHUBOM IMPHUPOIE»,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHBOU MIPUPOJICH.

Tabauyvl u cxemwvi: «llepuognueckas TaOIUIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoneKyibl 6enka», «CTpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynst ATD», «CtpoeHne 3ykapruoTHUYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KieTKW», «CTpOEHHE pPACTUTENbHOM KIEeTKH», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKNY, «CTPOCHHE sIIpa KIETKH», «Y TIEBOABDY, «JIUmUIbI».

ObopydosaHue: CBETOBOM MHUKPOCKOM, 000pyHOBaHWE AJsi MPOBEACHUS HAOIIOJICHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTENIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KIIETOK.

Jlabopamopnsie u npakmuueckue padoomol:

Jlabopamopnasa pavoma Ne 1. «I3yyeHne KaTaIuTUUECKON aKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopamopnasa pavoma Ne 2. «I3yueHue CTpOEHUS KIETOK PACTEHUM,
YKUBOTHBIX U OaKTEPHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIperapaTax u ux
OMHCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTh KJICTKHU

OO6MeH BenlecTB, Ui MeTab0aIu3M. AcCUMUIIALMS (TUTACTUYECKUIT OOMEH) U
JTUCCUMMWIIAIMSA (SHEPreTUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca
MeTabonau3ma. Posib 3aKOHOB COXpaHEHHUsI BEIIECTB U DHEPTUU B TOHUMAHUU
MeTabom3ma.

Tumnbl oOMeHa BelecTB: aBTOTpOoQHBIN U reTepoTpodHbiit. Ponbs hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

dotocunTe3. CBeToBas u TeMHOBas (as3wl porocuHTEe3a. Peakimn
dborocunTe3a. IPpekTuBHOCTH PoTocHHTE3a. 3HAUCHUE (POTOCHHTE3a IS )KU3HH
Ha 3emuie. BriusiHue ycnoBwmii cpesibl Ha (GOTOCUHTES U CIIOCOOBI TTOBHITIICHUS €T0
MPOYKTUBHOCTHU y KYJbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OaKTepuu. 3HAYCHNE XeMOCHUHTE3a JJIs
JKU3HU Ha 3eMIIe.
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DHepreTudeckuii 0OMEH B KJIeTKe. Pacuiernsienre BemecTB, BEIICIICHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. JTallbl JHEPreTHUYECKOTr0 OOMEHa.
['nmukxonu3. bpoxeHue u ero Bubl. KHCIOPOIHOE OKHUCIIEHUE, UIIA KIETOYHOE
neixanue. OkucnurensHoe pocopunupoBanre. IPHEKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakuuu maTpudHoro cuntesa. I'enetndeckas uadopmanus u JJHK.
Peanuzanus renernyeckoi nHdopmaiu B KieTke. ['eHeTuueckuii Ko u ero
cBoiicTBa. Tpanckpunuus — Matpuusblid cuate3 PHK. Tpancisauus — 6uocunres
oenka. Dtansl TpaHcisiuu. KogupoBanue aMuHOKUCIOT. Pois pubocom B
OouocuHTe3e OemKa.

Hexnerounsie opmsbl sxu3au — BUpychl. Mctopus otkpeitus Bupycos (.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, )kKUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC
BUpycamu. Bupyc ummynoaeduiuta yenoreka (BIY) — so3oyaurens CI1Nda.
OOpatHas TpaHCKpHUIIIIKA, peBepTa3a u unterpasa. [Ipodunakruka
pacrpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

Jlemoncmpayuu:

Ilopmpemwi: H.K. Konsuos, [I.1. IBanoBckuii, K.A. Tumupsizes.

Tabnuyer u cxemol: «Tumbl muTaHusy, «MeTabomu3am», «MHUTOXOHIPUSIY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue U PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I eHeTHYeCKui Koay,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJTHK».

Obopyoosanue.: moaenu-amukauuu «Y npoenne JIHK u tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB

Knerounsnii mukmi, win >KU3HEHHBIM 1WKI kieTku. MHTepdaza m murtos. Ilporeccsr,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JMIMUIOWTHBIM U TaruIOUIHBIN XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckiue OCHOBBI Pa3MHOXKEHUS M WHIUBUAYATHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xierku — muto3. Cramuum mutosa. [lporeccel, mpoucxonsiiyue Ha pasHbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemast TuOenb KJIETKH — aromnTo3.

@opMBbl  pa3MHOXKEHHsSI OpraHM3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOKEHHUsI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTONOTO.

Meiio3. Cranuu meiiosa. IIpoueccsl, mpoucxonsiue Ha craausx Mmeiosa. [loBeagenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE Me03a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIEC KeEIe3bl:
CEMEHHHUKHU M suuHuKH. OOpa3oBaHUWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AilleKsieTka) — crhepMatoreHe3 U ooreHe3. (OcCOOEHHOCTHM CTpOEHUS SULEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpyJsIus,
opranorene3. [loctamOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
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HemnpsiMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC
BBI3bBIBAThH BpO)K,Z[éHHBIe ypoAacTBa.

Poct u pazButue pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOSHHE CEMEHH, CTa K
pa3BUTHSL.

Hemoncmpayuu:

Tabnuyst u cxemolr: «@OpMBI PA3MHOKEHUST OPTAHU3MOBY, «J[BOWHOE OIIOJJOTBOPEHHE Y
LBETKOBBIX PacTeHUI», «BeretaTuBHOE pa3MHOXEHUE PACTEHUIY, «/leneHne KieTku
Oaktepuit», «CTpoeHUE MOJIOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBI», «KIETOUHBIN LTUKIT,
«Permmukanus JJTHK», «Mutosy, «Meiosy, «lIpsamoe u HenpsiMoe pa3BUTHEY, «] 'amMeToreHes y
MJICKOMUTAIOIINX U YeJloBeKa», «OCHOBHBIC CTA I OHTOTEHE3a.

ObopydosaHue: MUKPOCKOI, MUKponpernaparsl «CrepMaTo30U (bl MICKOIUTAIOIIET O,
«Sliuexnerka muekonuTaroero», «Kapruokunes B KJIeTKax KOpeIKa JIyKa», MarHUTHast
Moenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpPaKTHYeCKUE PadoThI:

Jlabopamopnas paboma Ne 3. «HabnroneHue MuTo3a B KJIIETKaX KOHUYMKA KOPEIIKA JIyKa
Ha TOTOBBIX MHUKpOIIpEnaparaxy.

Jlabopamopuasa paboma Ne 4. «I3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciienicTBeHHOCTh M H3MEHYHBOCTH OPTaHM3MOB

[Ipeamer u 3agaun renetuku. Mcropus pazButus reHeTuku. Poaps nuronoruu u
SMOPHOJIOTHU B CTAHOBJICHUU T€HETUKU. BKJ1ag pocCHCKUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE
TeHETUKU. MeTo/Ibl TeHEeTHKH (THOPUIOIOTHUECKHM, IUTOTEHETHYECKU, MOJIEKYJIIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHS. [ eHeTHYecKas CUMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH HACIEAOBaHUS IPU3HAKOB, ycTaHOBJICHHBIEC . Menaenem.
Mounoru0puaHoe ckpeuBaHue. 3aKkoH eIMHO000pasusi THOPUIOB MepBoro nokosuenus. [IpaBuno
JIOMUHUPOBaHMS. 3aKOH paclleIuieHus mpu3HakoB. ['unore3a unctorsl ramert. [lonHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurunbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOI'O HACIEAOBaHUS TPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS. AHATU3UPYIOIIEe CKPEIIUBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIUBAHUS JJI ONPEIeNICHUs] TEHOTHIIA 0COOH.

CuerniieHHOe HacneAoBaHue mpu3HakoB. Pabota T. Moprana no crernieHHOMY
HacJe0BaHuI0 TeHOB. Hapylenue cliiemnyiennsi TeHOB B Pe3ysibTaTe KPOCCUHOBEPA.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTuUecKue KapThl.

I'eneTtuka nmona. XpoMoCOMHOE ompe/iejieHUe T10J1a. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsbI€ U reTeporaMeTHeie opranu3Mel. HaciienoBanre Npu3HAKOB, CLIETVIEHHBIX C
TTOJIOM.

N3meHunBOCTh. BHbl NU3MEHYMBOCTH: HEHACEACTBEHHAs U HacieACcTBeHHas. Poib
CpeJibl B HEHACJIEICTBEHHON U3MEHUNBOCTH. XapaKTepUCTUKA MOAU(PUKATUMOHHON
M3MEHYMBOCTH. BapuanioHHbIN psi U BapuallMoHHas KpuBasi. HopMa peakuuu npusHaxa.
KonuyecTBeHHbIE M KaUECTBEHHBIEC MPU3HAKU U UX HOpMa peakiiuu. CBOMCTBa
MOIU(PUKAITHOHHON U3MEHYUBOCTH.

HacnencrBennas, nuinu reHOTUNIMYECKAs, ”3MEHYUBOCTh. KOMOWHATHBHAs N3MEHUNBOCTb.
Meii03 1 M0I0BO# MpoIiecc — OCHOBa KOMOMHATHBHOM M3MEHYUBOCTH. MyTallnoHHAS
M3MEHYMBOCTh. Kiaccudukamnus MyTanuii: reHHbIE, XpOMOCOMHEBIE, TeHOMHBIe. YacToTa n
MPUYKHBI MyTaluii. MyTareHHnbie pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACTIEICTBEHHON
n3menunBoctu H.U. BaBuiosa.

BuesigepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA:
reHealoTHYeCKui, OJTM3HEIIOBBIN, IIMTOT€HETUYECKUI, OMOXUMUIECKH, MOJIEKYIISIPHO-
reHetudeckuii. COBpeMEHHOE OTpeieJIeHNEe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHKE, B TOM uncie ¢ momotbio [11[P-ananusa. HacnenctBenHsie 3a0oneBanus
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YeJI0OBeKa: TeHHBIC 00JIe3HU, OOJIE3HM C HACIEACTBEHHOM MPEIpacioioKeHHOCTHIO,
XpoMOcoMHBIe Oone3Hr. CoMaTuyecKre u reHepaTuBHbIE MyTaliui. CTBOJIOBBIC KIIETKH.
[TpuHIUIIBI 3710pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPO(PHITAKTUKH U JICYCHHS TCHETUUECKUX
Oone3Hell. MeuKo-reHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAU€HNE MEIULIMHCKON T€HETUKHY B
MIPEAOTBPAICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHHUI YeIOBEKaA.

JdemMoHcTpanum:

Ilopmpemoi: I'. Mennens, T. Mopras, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-
Pecosckuii, H.M1. BaBuios.

Tabauywl u cxemvl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 IIMTOTCHETUYECKAsi OCHOBAY,
«3aKOH pacHICIUICHUS U €T0 IIUTOT€HETUYECKasi OCHOBaY», «3aKOH YHCTOTHI TaMET,
«/lurnbpuaHoe ckpenmBanuey, «L{luTosornueckre OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHUS,
«Mero3y, «B3anMoieicTBHE AJUIEIbHBIX TEHOBY, «I €HEeTUUYECKHUE KapThl pACTEHUMN, ) KUBOTHBIX
1 yesnoBekay, «['eHeTrka mnomnay, «3aKOHOMEPHOCTH HACIEA0BaHMUS, CIEIIJIEHHOTO C TIOJIOM,
«KapuoTunsl 4eoBeKa 1 )KUBOTHBIX», «BUIbI H3MEHUUBOCTHY, «Moau(UKaInOHHAS
M3MEHYHMBOCTHY, «HacnenoBanue pesyc-hakropay, «I'eHeTHKa IpymI KpoBu», «MyTarmoHHas
U3MEHYHUBOCTHY.

O6opynoBanue: Moaenu-anmnkanun «MoHOrHOpuaHOE CKpelrBanuey, «HemomaHoe
JOMUHUpOBaHUEY, «urndpuanoe ckpemuBanuey, «Ilepekpéct XpoMocoM», MUKPOCKOT
Mukpormnpenapar «/Ipozodunay (Hopma, Mytanmu GopMbl KPbUILEB M OKPACKHU Tela), repOapuii
«I"'opox moceBHOW».

Jlabopamopnsie u npakmuueckue pabomol:

Jlabopamopuas paboma Ne 5. «I3ydyenue pe3ynbTaTOB MOHOTUOPUTHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOITPETIapaTaxy.

Jlabopamopnas paboma Ne 6. «3yuenrie Moau(pUKAITMOHHON U3MEHUYHUBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOI».

Jlabopamopuasa paboma Ne 7. «Ananu3 mytanuil y Apo30¢puiibl Ha TOTOBBIX
MHKpOIIpenaparax.

Ilpakmuueckaa padoma Ne 2. «CocTaBieHUE U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3mMoB. OCHOBBI OMOTEXHOJIOT UM

Cenexuus Kak HayKa M Ipolecc. 3apoKIEHUE CEIEKIUU U fomecTukanys. Yuenue H.1.
BasuiioBa o 1ieHTpax NporCX0XKIEHUS 1 MHOI000pa3us KylIbTYPHbIX pacTeHui. L{eHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CelleKIIMU. MacCcOoBbIN U UHIUBUYaIbHBIA OTOOPHI B CENEKIIUU
pacTeHuii u )kMBOTHBIX. OLIeHKa 3KCcTepbepa. bIM3KkopoacTBEHHOE CKpelBaHNe — MHOPUIUHT.
Uucras nmuaus. CkpeliBaHue YUCThIX TUHUN. ['eTepo3uc, nim rudpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanénHas ruOpuIu3anus U € ycrexH.

N ckycCTBEHHBIN MyTareHes U NOJIy4YEHUE MOJUIUIONI0B. JJIOCTHKEHNS CENEKIIMU PACTEHHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpacip MpoU3BOJCTBA. [ eHHas MH)KEHEepHsl. DTalbl CO3/IaHus
pexomOuHanTHOM JIHK 1 Tpancrennsix opranusmoB. Kierounas nHxkeHepHs..

Kiterounsle KynpTypbl. MUKpPOKIOHAIBHOE pa3sMHOXKEHUE pacTeHni. KitonupoBanue
BBICOKOITPOYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. DKOJIOTHUECKNE U AITUUECKUE
npo6sieMbl. 'MO — reneTndecky MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

JdemMoHcTpanum:

Ilopmpemuer: H.W. BaBunos, U.B. Muuypumn, I'.[[. Kapneuenko, M.®. IBaHoB.

Tabnuyer u cxemvi: xapra «LIeHTPBI TPOUCXOXKAECHUS U MHOTO0Opa3usl KYIbTYPHBIX
pacteHui», «Ilopoasl TOMaNIHUX )KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHH», «OTaanéHHas
rubpuanzanusy, «Padorsl akagemuka M.®D. MBanosay, «[lonummonaus», «OOBEKTHI
O6rorexHoiorun», «Kierounsle KyiabTypbl U KJIOHUPOBaHUE», «KOHCTpyHpoOBaHHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

Obopydosanue: MYISKU TUIOJI0B U KOPHETLIIOI0B IUKHUX (POPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CeabCKOX035IICTBEHHBIE PACTEHUS».
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JlaGoparopHble U MpaKkTHYecKue padoThbl:

Oxckypcusi «OCHOBHBIE METO/bI U JJOCTUXKEHUSI CENIEKIIMU PACTEHUN U JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, INIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC.

Tema 1. DBosrOMOHHAsSE OHOJIOTHA

[Ipennocslikyu BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUs U €€
MecTO B OMoJI0ruu. BiusHue 3BOMIOLMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUH U APYIUX HAYK.

CaupnerenbcTBa 3BoOLMH. [laneoHToOI0OrNYECKHE: 10CIE0BATEIBLHOCTD MOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUECKOM JIETONUCH, NIepexoanble hopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

DOMOPHOIOrMUYECKUE: CXOACTBA U Pa3IMyuUs SMOPUOHOB Pa3HbIX BUJIOB 1I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHATOTMYHBIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS JAPBUHU3MA.
JIBIOKyIIME CHITBI BOJIFOLIMY BUI0B 110 JlapBUHY (M30BITOYHOE pa3MHOXKEHHUE TIPU
OTrpaHUUYEHHOCTH PECYPCOB, HEOIpEIEIEHHASI U3MEHUNBOCTb, 0Oph0a 3a CyIeCTBOBAaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

MuxkposBosronust. [Tomynsanus kak e1MHUIAa BUAA U SBOJIIOLIUH.

JIBrokyme cuitbl ((haKTOPBI) SBOIOIHMY BUIOB B IPUPOIE. MyTallMOHHBINA TPOIIECC U
KOMOMHATUBHAs U3MEHUUBOCTD. [lonynsaunonHble BOJIHBL U Apeid renos. M3omsauus u
MUTpaLusl.

EcrectBeHHblIi 0T00p — Hanpasisomuil Gpakrop 3Boarord. OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0neHHOCTh OPraHU3MOB Kak pe3yibTar 3Boionuu. [Ipumepsl npucnocodaeHuil y
OpraHu3MoB. ApoMopd03bl U UIH0AAANITALUH.

Bun u BupooOpazoBanue. Kpurepuu Buga. OcHOBHblE (OpMBI BHI000pa30OBaHMUS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MakposBomtonusi. DPopMbl IBOJIOLMU:  (PUIIETHYECKAs, IUBEPreHTHas, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[TpoucxoxaeHne OT HeceMaTu3UPOBaHHbBIX NpeaKoB. [Iporpeccupyromias cnenuaniu3amnms.
AnanTuBHas paguans.

Jlemoncmpayuu:

[Toprpersr: K. Jlunnei, JXK.b. Jlamapk, Y. [apsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkenb, @. Miomnep, A.H. CeBeprios.

Tabruysl u cxemvl: «Pa3BUTHE OPraHMUYECKOTo MHpa Ha 3emiie», «3apoAbIiy MO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukcy, «PopMbl 00pbOBI 3a cyliecTBOBaHHE», «EcTecTBEHHBIN 0TOOPY,
«MHoroo0Opa3ue CcOpToB pacTeHM», «MHoroobpasue mMopoJ KHUBOTHBIX», «[lomynsaiuuny,
«MyTalMoHHasi U3MEHYUBOCTHY, «ApoMopdo3b», «Manoanantauun», «OO0mas aereHepanus»,
«/IBmxyiue cuibl 3Boronn», «Kapra-cxema mapuipyra nyremectsus Y. [lapunay, «boprba
3a CYIIECTBOBAHHEY, «IIpucnocoOiaeHHOCTH OpPraHU3MOBY, «["eorpaguueckoe
BU000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BaHUE.

Obopyodosanue: KOIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPAcKH, HaOOp IMJIOJ0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Yy )KUBOTHBIX», MOJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpoeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, Koyiekius «DOpMBI COXPAaHHOCTH MCKOMaeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmiuukanus «llepekpéct xpomocom», BiIaKHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:
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Jlabopamopuasa paooma Ne 1. «CpaBHEHHE BUAOB 110 MOP(OJIOTHUESCKOMY KPUTEPHUION.

Jlabopamopnasa padoma Ne 2. «OnucaHue TPHUCIIOCOONEHHOCTH OpraHusMa #u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U Pa3BUTHE KU3HU Ha 3emJie

JloHayuHble NpeACTaBICHUS O 3apOKICHUHU KU3HU. HaydHble TUMOTE3bl BO3ZHMKHOBEHHS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMUs. XUMHUYEcKas 3BONOLUsA. AOHMOTCHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIbHOE  MOJATBEPXKICHUE
XUMHUYECKOW IBoNOIMK. HauanpHble Tansl Ouonorunyeckoit sBomtornmu. ['umoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBoIOIMA. DOPMHUPOBAHKE OCHOBHBIX I'PYIIT )KUBBIX OPTaHU3MOB.

PazButue xu3HM Ha 3emiie 1o »pam U nepuoaam. Karapxei. Apxenckas U nmpoTepo3oncKas
apel. [Taneo3oiickast 3pa u €€ meproIbl: KeMOPUICKUH, OPIOBUKCKUM, CUITYPUICKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M TeO0JOTMYEeCKUX IHporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
pacTUTENIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro MUpa Kak OTpa)KeHHE H3BONIOUMU. OCHOBHBIE CHCTEMAaTHYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  YeJNOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3Burue mnpencraBieHuid o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl u3ydeHus aHnTpornorenesa. CxoAcTBa U pa3jinyus 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

Jewxynmme cwibl  (dakTopsl) aHTpororeHeza. HaciencTBeHHas HW3MEHYHBOCTh |
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUI TPY/Aa, MBIIICHUE,
peub.

OCHOBHBIE CTaMU W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJIONUTEKH, UYUeEIOBEK yMeEIbIi,
Yenosek mnpaAMmoxoasdmuii, YenoBek HeaHaepTalbckui, YenoBek pasymsbsld. Haxonku
MCKOMAaeMbIX OCTATKOB, BPEeMsl CYIIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOIBIIHE pachl: €BpoOIeouHas (eBpas3uiickas), HErpo-
aBcTpajiousiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTcKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

Jlemoncmpayuu:

[Toptpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabauysr u cxemwvl: «BozHukHOBeHHe CONHEYHOW CUCTeMBbI», «Pa3BUTHE OpPraHMYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTrHas kietka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YyeJIoBEeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJEOHTOJOTHYECKUX HAXOJOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHelmue moan», «J/IpeBHue moaun», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckure pachb».

Obopyooeanue:  mynsocu  «IIpoucxoxxaeHne deraoBeka» (OIOCTBI  aBCTPATIONMUTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTIKH WM W300paKeHHS] KaMEHHBIX OPYIui
MEepPBOOBITHOTO YeloBeKa (KaMHHU-YOIIMEPHI, pyOuia, ckpebdia), TeoXpoHOJoruIecKas Ta0iuiia,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Ilpakmuueckan padoma Ne 1. «3ydeHne NCKOMAEMbIX OCTAaTKOB PACTEHUH W KUBOTHBIX B
KOJUICKLIUSAX».

Oxckypcuss «IBONIONUSA OPTaHWYECKOTr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIN
KpaeBeAUECKUN My3€eil).
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Tema 3. OpranusMsbl 1 OKpy:KaLiasi cpeaa

OKoJorus Kak Hayka. 3alaqd ¥ pa3zieibl 9KOJIOTHA. MeTo bl 3KOIOTMUYECKUX UCCIIEJOBaHHM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJHAs, HAa3eMHO-BO3/YyIIHAs, [IOYBEHHA,
BHYTPUOpPraHU3MEHHasl.

Oxkonorudeckue (aktopel. Kraccudukanus sKomorndeckux (HakTopoB: aOWOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBrE IKOJIOTUYECKUX (PAaKTOPOB HA OPTraHU3MBI.

AOuotnueckue  (GakTOphl:  CBET,  TeMIeparypa,  BIAKHOCTb.  DOTONEpHOAM3M.
[TpucnocoOnenust OpraHu3MoB K AeHCcTBHIO a0noTHYeCKUX (akTopoB. bruojgornueckue puTMbl.

buotnyeckne  ¢dakrtopel.  Buasl  OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyalinu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCANM3M, HEUTpaau3M. 3HaueHHe OWOTUYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyiasuuu. OCHOBHbIE TIOKAa3aTeNM IONMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXIAA€MOCTb, CMEPTHOCTb, HPHUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

Hemoncmpayuu:

Iopmpemui: A. I'ym6onbar, K.®. Pynbe, 3. I'ekkens.

Tabauyvr u cxemwvi: xapta «llpupoansie 30Hb 3eMiuny», «Cpeabpl OOMTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llonmymsamum», «3aKOHOMEPHOCTH pOCTA UUCICHHOCTH TMOMYISALUN
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlabopamopnas paboma Ne 3. «Mopdoornueckne 0COOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

Jlabopamopnasa paboma Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

Ilpakmuueckasa pavoma Ne 2. «Iloncuér NI0THOCTU NOMYJISUUNA Pa3HbIX BUAOB PACTEHUI.

Tema 4. Coo01ecTBa U IKOJI0THYECKHE CHCTEMbI

CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypsl ~ OHWOLiIeHO3a:  BUJOBasd,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanThel. CBsi3H B OHOIIEHO3E.

Okonoruyeckne cucrteMbl (9kocuctemsbl). IloHatue 00 »skocucteMe M OHOreoIeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOJYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B IKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeldM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLus, pazButue. Cykieccus.

[TpuponHbIE BDKOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OKOCHUCTEMA XBOWHOTO WM
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBL. YpOoskocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpa3ue kak (akrop ycroiiumBocTH 3kocucTeM. CoxpaHeHHe OUOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanackoro o 6uoctepe. I'panuisl, coctaB u cTpykTypa 6uocdepsl. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak IJI00aJbHOH 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotbl BemiecTB M OHMOreOXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepoaa, azoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omocdepe 3emin. AHTpONOreHHbIE U3MeHeHus1 B Onocdepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e MPUPOAbI U uyeroBeuecTBa. CoxpaHeHHe OMOpazHOOOpas3Hsl Kak OCHOBa
ycroifunBoctd Onochepsl. OCHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUK U OXpaHa MPUPO/IBIL.

Jlemoncmpayuu:



25

Ilopmpempui: A.JIx. Tencnn, B.H. Cykaués, B.W. Bepnaackuii.

Tabauyer u cxemsvi: «llumessie nenw», «bUOIEHO3: cocTaB U CTPyKTypay, «lIpupomnbie
coobmiectBay, «llenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«9KocuCcTeEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMa XBOWHOro Jjecay, «buoneHos
BOZOEMa», «ArpoueHo3», «lIpuMepHble aHTPOIOrE€HHbIE BO3JACHCTBUS HA IPUPOAY»,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «lloyBa — BakHelInas
cocrapistoas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dexT», «PakTopsl
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoga B Ouochepe»,
«KpyroBopot a3ora B Ipupoie».

Obopyoosanue: Mopaenb-aniuivkanus «Tunuuneie 6uoLeHO3bI», Tepbapuil «PactuTtenbHbIe
cooOuiecTBa», KoJulekuun «buoneHno3», «BpeauTenu BaKHEWUIIHUX CEIbCKOXO3IMCTBEHHBIX
KYyJIbTYp», repOapuil M KOJUIEKIMM PACTEeHHH M JKUBOTHBIX, NPHUHAJJICKAIIME K pPa3HBIM
AKOJIOTMYECKUM Tpymnmnam oaHoro Buaa, Kpacuas kaura Poccuiickoit @eaepariuu, n300paxeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.

TEMATHUHYECKOE IIVIAHUPOBAHUE YYEBHOI'O ITPEIMETA «<buoJgorus>>
YueOnsrii mpeamet «buomorus (6a30BbI YpOBEHB) - Beero 70 4, U3 HUX 6 4 — PE3EPBHOE BPEMs
10 KJTACC. 1 4 B Henento, Bcero 35 4, U3 HUX 3 4 — pEe3ePBHOE BPEMs
11 KJIACC. 1 4 B Henednto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

TemaTuueckue 0J10KH, OcHOBHOE cojIep:KaHue OcHOBHBIE BH/IbI
TeMbI AesITeJIbHOCTH
o0yuauuxcst
10 kaace

Tema 1. buoJsiorusi kKak Hayka

buonorus B cucreMe Hayk buonorns xak Hayka. CBs3u | PackpbiBaTh COZEpKaHue
Ouosorun ¢ OOLIECTBEHHBIMH, | TCPMHUHOB W TOHATHH: HAy4YHOE

TEXHUYCCKUMHU u JPYTUMH | MUPOBO33pCHHUE, Hay4JHas
€CTECTBCHHBIMU HayKaMH, | KApTHHA MUpPa, HAyYHBIH METO/I,
bunocodueli, perauruel, STHKOH, | TMIOTE3a,  TEOPHUS,  METOJBI
OCTETUKOW W TpaBoM.  Poib | HcClie0OBaHMS.

Ouooruu B (dhopMupoBaHuM | XapaKTeprU30BaTh OUOJIOTHIO KaK

COBPEMEHHOM HAay4yHOM KapTHHBI | HAyKy, €€ MECTO U pOJib Cpeau
mupa. Cucrema OHOJNOTMYECKHX | APYTMX  €CTECTBEHHBIX  HayK.

HayK. [epeuncnsite pasaenst Ouojgorun
Hemoncmpayuu: B COOTBETCTBHE C OOBEKTaMH
Hopmpemwr: Y.  apBun, I'. | u3ydeHus.
Mengens, H. K. Kombsuos, [Ix. | Ha3biBaTh BaxHe#iue otpaciu
Yorcon u @. Kpuxk. OHMOJIOTMUECKUX 3HAHUHA
Tabnuyst u  cxemvr: «MeTonsl | 3a/auH, CTOSIIIHE nepen
MO3HAHUS KUBOU IPUPOIBD) ounonoruent XXI B.

Metonbl  mo3HaHMS ~ KUBOM | MeTojibl TIO3HAHUS ’)kuBoM | PackphiBaTh COJZIepKaHue

MIPUPOJIBI MIPUPOJIBI (nabmonenue, | TEPMHUHOB M TOHSTHHA: HAYYHBIH
9KCIEPUMEHT, OIHCaHUE, | METOJI, METOMIbI HCCIIEIOBaHMA.
M3MEpeHwne, Kiaccudukarys, | XapakTepu3oBaTh OCHOBHBIE
MOJIEJIMPOBaHNE, CTATUCTHYECKAs | METOMbI MO3HAHUSA SKUBOM
00paboTKa TaHHBIX). TIPUPOJIBL: HaOmoIeH e,
Jlemoncmpayuu: 9KCIIEPHMEHT, OTIHCaHUeE,
Tabnuyvl u  cxemvi: «MeTOIBI | U3MEPEHUE, KJIaCCU(UKAITHS,
MO3HAHMS KUBOH IPUPOIBD». MOJIETTUPOBaHHUE, CTATUCTHUYECKAS

Jlabopamopnvie u npakmuueckue | 00pabOTKa JAHHBIX




26

paodomul:

[Ipaktnueckas pabora Ne 1.
«Hcnonb3oBanue pa3IMYHBIX
METOJIOB npu W3YYCHUU

OHMOJIOTHYECKUX OOBEKTOBY

Tema 2. /KuBble cUCTeMBI H X OPraHU3AMS

buonornueckue CUCTCMBI,
IPONUECCChI U UX U3YUCHUC

JKusble cuctembl (OMOCHCTEMBI) KaK
npeaMeT  HM3YYeHHS — OMOJIOTHH.
OrnuymMe  JKUBBIX ~ CHCTEM  OT
HEOPraHMYeCKON MPUPOIBI.

CeoiictBa  OmocHcTeM H  HX
paszHoobpaswue. YpoBHHU
OpraHu3alyu onocucrem:
MOJICKYJISIPHBIH, OPTraHOUIHO-
KJIETOUHEIH, OpraHU3MEHHBIN,
MOy JISIIMOHHO-BUIOBO,

9KOCUCTEMHBII (6uo-

TEOLIEHOTHYECKHIT), OMOCEPHBIA.
Haykun, wusydaromme OHOCHCTEMBI
Ha pa3HbIX YPOBHIX OpTaHU3aLIMH.
Hemoncmpayuu:

Tabauyor u cxemol. «OCHOBHBIC
MIPU3HAKH )KU3HUY, Y POBHU
OpraHu3aliy )KUBON TPUPOIBDY.
Mopenps monekyasl JJHK

PackpsiBathb CoIEpKaHue
TEPMHUHOB W TIOHITHH: CHCTEMA,
Ouooruyeckas CHCTEMA,
AJIEMEHTBHI CUCTEMBI, CTPYKTypa
OMOCUCTEMBI, CBOMCTBA IKHBBIX
CHCTEM, obMeH BEILECTB,
Pa3MHOXXEHHUE, POCT, pPa3BUTHE,
HACJICICTBEHHOCT,
M3MEHYNBOCTh, Pa3IpaKuMOCTh,
SHEPrO3aBUCHMOCTb, YPOBHH
opranusanuu KHU3HU
(bmocucrem).

XapaxkTepru3oBaTh TIPUHITUTIBI
OpraHu3aluu ouocucTeMm:
OTKPBITOCTD, BBICOKasA
YIOPSIIOYEHHOCTb,
CaMOpETyJISIUs, HePAPXUIHOCTb.
Ilepeunciate  yHUBEpCAIbHBIE
CBOMCTBAa  JKHMBOIO: E€OUHCTBO
XUMHYECKOTO COCTaBa,
pa3apaxruMoCTh, JBIDKEHHE,
TOMEO0CTa3, POCT U Pa3BUTHE,
HACJIe/ICTBEHHOCTD,
U3MEHYHMBOCT, IBOJIIOLIUS
(mpucniocobienue K

M3MEHSOIIUMCS YCIIOBHSIM).
[IpuBoUTH TPUMEPHI OUOCUCTEM
Pa3HOTO YpPOBHS OpPraHU3alUU U
CPaBHHBATH MPOSIBIICHUS] CBOCTB
JKUBOTO Ha pa3HBIX YPOBHSAX.
XapaxkTepus3oBaTh OCHOBHBIE
MPOLIECCHI,  MPOTEKAIole B
OomocucTemMax: OOMEH BEIIECTB H
IpeBpalieHue SHEPIHH,
CaMOBOCITPOH3BEICHHE,
CaMOpETYIIALNS, PA3BUTHE.
CoOronaTe mpaBuiia OEpeXHOTO
OTHOIIIEHUS K )KMBOM NIPUPOJIE

Tema 3. XuMu4ecKHil cOCTaB U CTPOEHHE KJIETKH

XUMHUYECKHIT COCTaB KIETKH.
Bopna u MmunepanbHbIe COIU

XUMHYECKUI COCTaB KJIETKHU.
XHUMHYECKUE JJIEMEHTHI:
MaKpOJJIEMEHTHI, MHUKPO3JIEMEHTHI.

Boga w MuHepalbHBIC BeIlIeCTBa.
(DYHK]_II/II/I BOAbl M MHHEpPAJIBbHBIX
BeulecTs B kiuerke. llomnepkanue
OCMOTHYECKOTo OanaHca.
Jemoncmpayuu:

Juacpammeor: «Pacnpenenexnue

PackpriBatb coJiep)KaHue
TEPMUHOB ¥ MTOHSTHIA: DIIEMEHTBI-
OHOTEHBI, MaKpOdJIEMEHTHI,
MHUKPORJIEMEHTBI; MHHEpPAIbHBIC
BEILECTBA, MOJICKYJIa BOJBI Kak
JIMIOJIb,  BOJIOPOJIHBIE  CBSI3H;
rugpoduabHele U TUAPoGOOHBIE
BEILIECTBA.

JloxasbIBaTh €JIMHCTBO
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XHUMUYCCKHX 3JICMCHTOB B HEXKHUBOM

TIPUPOJIC», «Pacnpenenenue
XUMHYECKUX

AJICMEHTOB B XKHUBOW MIPUPOJICH.
Tabuyw u cxemul:
«Ilepnogmaeckas Tabnuma
XUMHYECKUX 3JICMCHTOBY,

«CTpOGHI/Ie MOJICKYJIbI BOABD

3JIEMEHTHOTO COCTaBa KaK OJHO
M3 CBOMCTB KHBOTO.
Pacnpenensats XAMHYECKUE
SJEMEHTHl 10  Tpynmam B
3aBHCHMOCTH

oT KOJIMYECTBEHHOT' O
MpEeACTaBUTEIbCTBA B
OpraHU3ME; XapaKTePU30BaTh
POJTb OTAETLHBIX DJIIEMEHTOB.
BrIgBisaTh CBSI3b MEXIY
COCTaBOM, CTPOCHHEM MOJICKYJIBI
XAMHYECKOI'0 COEAUHEHUS M €r0
(hYHKIIMSIMH B KIIETKE

benku. CoctaB u crpoeHue
OcnkoB

benku. CoctaB u cTpoeHHE OCIKOB.

AMUHOKHUCIIOTBI —  MOHOMEpPBI
O€JIKOB. Heszamennmebie u
3aMEHUMBbIE AMUHOKUCJIOTBL.

AMUHOKHUCIIOTHBIN COCTaB. YPOBHHU
CTPYKTYphl O€JIKOBOH MOJEKYIIbI
(mepBUYHAsA, BTOPUYHAS, TPETHYHAS
W YCTBEPTUYHAS  CTPYKTYpa).
XUMHUYECKHE CBOWCTBA OEIIKOB.
buonornueckue GpyHKInu OEIKOB.
JemoHcTpanuu:

Tabmuuer u  cxembl: «CTpoeHue
MOJIEKYJIbI OeNKa.

PackpsiBathb cojiep)KaHue
TEPMUHOB W TIOHSTHA: OCIKH,
TTOJIMEPHI, MOHOMEDHI,
aMUHOKHCIIOTBI,  MENTUAHASL
CBs3b, IMOJIHIICTITU ],
JIeHaTypanusl.

XapakTtepu3oBarb ~ OeNKH — Kak
KJacc OpPraHMYECKUX

COCeTMHEHHH; KJIacCH(UINPOBATH
WX TI0 CTPOEHHIO (TIIOO0YIISIpHBIE U
¢$bubpuIIspHBIC Oenkn),
NEPEUHCIATL U XapaKTEepPU30BaTh
(hyHKIIMH OETTKOB

O6opynoBaHue: CBETOBOH
MHUKPOCKOII, MUKpOTIpenapaThl
®epmenTtel — Oumomormueckue | Pepmentst  —  Omonmormdeckue | PackpriBaTh coZIep KaHue
KaTaJIN3aTOPBI KaTaJM3aTOPEI. TEepPMHHOB u HOHSTHI:
Crpoenne (epMeHTa: aKTUBHBIN | GEpPMEHTBI, aKTUBHBIA LIEHT,
LEHTp, cyOcTpatHas | cyOcTpatHass — crelu(pUIHOCTB,
CHEU(PUIHOCTb. KO(hepMeHTHI, OETTKH-aKTHBATOPHI

Kodepmentsl. BuramuHbl.
Otnuunst epMEHTOB

U OETKU-MHTUOUTOPBI.
VYkasbIBaTh OTIINYHSL (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaIU3aTOPOB. | OT HEOPTaHUYECKUX
JemoHcTparuu: KaTaan3aTopoB.

Tabmuuer u  cxembl: «Ctpoenune | OOBACHATH PO (EPMEHTOB
(dhepmeHTay. B (YHKIIMOHUPOBAHUU IKUBBIX
OGopynoBaHue: 000pyIOBaHUE JJISl | CHCTEM, B IMPOMBIIUIEHHOCTH, B
MIPOBEICHUS HAOJIIOICHUI, | MEIUIIUHE,

HU3MEPEHUI, SKCTIEPUMEHTOB. B MOBCEHEBHOM JKU3HU
JlaboparopHble W TpaKkTHYECKHE | YEeTIOBEKa

paboThL:

JlaGoparopnass pabora Ne 1.

«3yueHue KaTaJIMTUYECKOM

aKTUBHOCTH (hepMeHTOB (Ha

MIPUMEPE aMIJIA3HI WIIH KaTallashl)»

VYraesonwl. JIunuael VYrineBoasr: MOHOcaxapujbl | PackpbiBaTh COJZIepKaHue
(rroko3a, pubo3a ¥ | TSPMUHOB U TIOHATHH: YTJIEBOJIHI,
JI€30KCUpHr003a), JUcaxapuibl | MOHOCaXapH/Ibl, JIUCaXapH/IBI,
(caxapo3a, JIAaKTO32) U | TTOJNMCaXapuIbl, TITIOKO03,
MOJINCaXapH b (xkpaxmain, | pubo3sa, Je30Kcupro3a,
TJIMKOT€H, TEJITI0II03a). caxaposa, JaKTO3a, MallbTo3a,
Buonornueckue GYHKIMM | HEJUTI0I03a (keTuaTka),
YTJIEBOJIOB. Jlunuael: | Kpaxmana, TJAUKOTSH; JIMIUIbI,

TPHUIIIMLIEPUBI, ¢dochomunupl,

TPUTTULIEPHIBl  (GKUpBL, Macia),
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CTEpOUBI.
IMunpodunpHO-THAPOGOOHEIE
CBOWCTBA. Buonornyeckue
(GYHKITUH JTUTHIOB.

CpaBHeHHE YTIIEBOJOB, OEIKOB W
JUIMAJOB KaK MCTOYHUKOB 3HEPTHH.
JemoHcTpanuu:

TaOmuIrsl U cXeMbl: «YTIICBOIBIY,
«JInnuaeny.

O6opynoBanue: 000py/I0BaHKE

¢dochomunuasl, CTepOUIHI.
XapakTepu3oBaTh YTIICBOIBI,
JIMIHUIBL KaK KJIACCOPraHMYEeCKUX
COCIUHCHHN.
KnaccuduimpoBatb yrieBoasl u

JIVTTA B o CTPOCHMUIO;
MIEPEUNCIIATh GbyHKIIH
YTJICBOJIOB U JIMITHAJIOB.

CxeMaTHYecKH n300pakaTh

CTpOCHUEC MOJICKYJI YIJICBOIAOB,

JUIs  TIPOBEACHUS  HAOJIOACHUM, | TUMHIOB
HM3MEPEHUM, SKCIIEPUMEHTOB

HyxneunoBeie kucnotsl. AT® Hyxneunosrsie kucnorel: JIHKwu | PackpeiBath COZIep )KaHUE
PHK. Hyxneotunsl — MOHOMEpHI | TEpPMHUHOB u MIOHATHUH:
HYKJICMHOBBIX KUCIOT. CTpOCHHE U | Je30KCUPHOOHYKICHHOBAS
¢yaxmmm  JJHK.  Ctpoerme u | kucmora (IHK),
¢ynxkuun PHK. AT®: ctpoenue u | puOOHYKICHHOBAs KHUCaI0Ta
GbyHKIUH. (PHK), HYKJICOTH],
JlemMoHCcTpanuu: MIOJINHYKJICOTHTHAS Lenb
[optpersr: Ix. Yorcon, @. Kpuk, | (monmmHyKI€OTH),
M. Vunkunc, P. @paHkiuH. KOMITJIEMEHTAPHOCTh,  (YHKIUH

TabauIEl U CXEMBI:
«Hyxneunosbie kucnotsl; JJTHK»,

«buocunTes Oenka», «CtpoeHue
MosteKybl ATDy.
O6opynoBaHue: CBETOBOH

MHUKPOCKOII, MUKPOTIPENapaTsl

JHK (xpanenme wu mepenada
HACJIE/ICTBEHHON HWH(pOpManum);
Buasl PHK  (urdopmanmonHnas,
TpaHCIOpTHasI, pubocoMalbHas);

ageHosuHTpudochar (ATD),
MaKpo3pruveckas CBs3b.
XapakTepu3upoBaTh
HYKJICMHOBBIE ~ KHCJIOTBI  Kak
XUMUYECKHE  COCOUHEHUS U
HOCHUTEIN HACJIEICTBEHHOM
nH(pOpMAaIUH.

Otmeuathb 0COOEHHOCTH
CTPOCHHUS MOJIEKYJT
HykienHoBbIX  kucior  ([HK,
PHK) u AT®.

CxeMaTHyecKH n300paxarhb

CTPOEHUE HYKJICOTUIOB, MOJIEKYI
HYKJIEUHOBBIX KUCHIOT, ATD

Hctopuss m MeToabl H3y4eHUs
kneTku. Kierounas reopus

Huronoruss — Hayka O KIETKE.
Knerounas Teopus — mpumep
B3aMMOJICHCTBUS UieH U (HaKTOB B
Hay4YHOM IIO3HAHUHU.

Metoabl

W3Yy4eHUS

KIICTKH.

JeMoHCTpauuu:

[Toptpetsr:  A.

Jlesenryk, P.

I'yk, T. IBanH,

M. Ilnetigen,

K. Bbap, P.

Bupxos.

O6opynoBanwue: CBETOBOM
MHKPOCKOIT, MHUKPOTIPETIapaThl

PACTUTCIIbHBIX, JKHMBOTHBIX )48

PackpriBath cozxepKaHue
TEPMUHOB M TIOHATHH: KIIETKA,
LIUTOJIOT U, packpeIBaTh
coxepKaHue MOJIOKEHU I

KJICTOYHOW TEOPHUH.
[lepeuncnars u
XapaKTepu30BaTh
OCHOBHBIE METO/IBI
W3yUYEeHHUS KIIETKU:
(TpUTOTOBIIEHHE CPE3OB,
OKpalIvBaHue,
MHUKPOCKOITUPOBAHUE,

neHTpudyrupoBanue,

KYJIbTUBHPOBaHUE

TKaHEeH )

KJICTOK n
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6aKTepI/IaIIBHBIX KJICTOK; PUCYHKHU C

MUKpooTOrpapusIMu KIIETOK,
MOJTyYCHHBIE c MIOMOIIIBIO
CBETOBOTO u AJIEKTPOHHOTO
MHKPOCKOTIA

Kietka

KaK ICJI0CTHAasA XHBasl CUCTEMaA

Knerka Kak menocTHas JKUBas
cucrtema. O0ImuKe NMpU3HAKH KIETOK:
3aMKHyTasi HapyxHasi MemOpaHa,
Monekyibl JIHK kak renermdyeckuit
anmapar, cucTeMa CHHTe3a Oernka.
THumbl KIETOK: 3yKapuOTHUYECKas M
npokapuotndeckass. OcCOOCHHOCTH

CTpOEHUSA MPOKAPHUOTHIYECKON
KIICTKU.

Knerounas CTEHKa
bakrtepuit. CTpocHHE
3YKapUOTUYECKON KJICTKHU.

OCHOBHBIE OTJIUUUSPACTUTEILHOM,
JKUBOTHOH ¥ TPUOHOW  KIIETKH.
IloBepXHOCTHBIE ~ CTPYKTYpHl  —
KJIETOYHAsl CTEHKA, TJINKOKAIUKC,
ux pyHKINH.
[Tnazmarnueckasmembpana, ee
CBOWCTBA U (PYHKIUH.
JemoHcTpanuu:

[Hoptpetsi: A. JleBenryk, P. I'yk, T.
IBann, M. llneitnen, K. bap, P.

Bupxos.
Tabmumer uw  cxembl: «CtpoeHue
9YKapHOTHYECKOH KIIETKA,

«CTpoeHHe JKUBOTHOM  KJIETKHY,
«CTpoeHHEe pacTUTEIbHON KIETKW,

«Ctpoenue MIPOKAPUOTUIECKON
KIIETKU.

O6opynoBaHue: CBETOBOH
MHKPOCKOTII, MHUKPOIIpENnapaThl
pacTUTENbHBIX,  XHUBOTHBIX U

OaKTepUabHBIX KJICTOK

PackpriBaTh conepkaHue
TEPMHUHOB U TIOHATHUI: KJIETKU
(9yKapuoTHYEeCKas,
MIPOKApHUOTHUIECKAs),
IIa3MaTHJdecKass MeMOpaHa
(TmazManemMma), TITUKOKAIAKC,
TPaHCIIOPT BELIECTB
(maccuBHBIN, aKTUBHEIN),
3HI01MTO3 ((parouros,
MUHOIIMTO3), SK30LUTO3,
KJICTOYHAS] CTCHKA, HYKJICOM]I.
CpaBHuBaTh ~ MeXxay  coOoi
9YKapHOTHYECKHUE u
MIPOKAPHOTUICCKHE KIICTKH;
OTME€YATh CXOJACTBO M pa3InYuid
B CTPOCHHUHM KIIETOK OaKTepHi,
JKMUBOTHBIX, PACTCHUH U TPHOOB

Crpoenue
KIIETKH

9YKapUOTUIECKOH

[lurorulazma M ee  OpraHOMIBI.
OpnHoMeMOpaHHbIE OpraHOH/IbI
kinetku: OIIC, ammapar [ompmxw,
JU30COMBI.

I[ToryaBTOHOMHEIE OpraHOMIbI
KJIETKH: MUTOXOH/IPHH, TUIACTU/IBL.
[Ipoucxoxnenne MUTOXOHAPUN H
wiactua. Bugpimnactun.

HememOpanHbie OpTraHOUIBI
KJIIETKH: pHUOOCOMBI, KJIETOYHBIN
HIEHTD,

LEHTPUOJIM, PECHUYKH, IKTYTHKHU.
DyYHKIIMU OPTaHOUIOB KIIETKH.
Bxirouenus.

Slapo — perymsToOpHBIM  LEHTp
kinetku. CTpoeHue snpa: saepHas
obosouka, KapHuoIia3ma,

XPOMATHUH, SAPBIIIKO.
XpomocoMbl. TpaHCOpPT BELIECTB B

PackpriBath coJiepyKaHue
TEPMHHOB u IIOHATHH:
LMTOILIa3Ma, OpTaHOU/IHI,

SHJIOTIA3MATHYECKASICETh
(BIIO), anmapatr  ['onbmxu,

JIN30COMBI, BaKyOJIb,
MUTOXOHJIPUH, IJIACTHIBI
(XMopomnacTel,  XPOMOILIACTHI,
JEHKOILIACTHI), pruOOCOMBEI,
MHUKpPOTPYOOUKH, KJIETOYHBIH

meHTp (IeHTPOocoMa), PECHUYKH,
KIYTUKH, BKIIOYCHHSA, SO,

AanepHas o0ornouka,
KapHoIula3Mma, XPOMATHH,
SITPBIILIKO, XPOMOCOMBI.

OnwuceIBaTh CTpOEHHUE

SYKAPUOTUYECKON  KJIETKH IO
M300paXCHHUSIM U
Ha MHUKpOIpenaparax;
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KJIETKE.
JleMoHCcTpanuu:

Iloptpetsr: A. JleBenryk, P. I'yk, T.
[IBann, M. llneitnen, K. bap, P.
Bupxos.

Tabmmer n cxeMel: «CTpoeHue
9YKapuOTUYECKOH KIICTKIY,
«CTpoeHHe JKMBOTHOM  KIIETKHY,
«CTpoeHre pacTUTENFHONU KIETKI,

«Ctpoenue MPOKAPUOTUIECKOH
KIIETKH»,

«Ctpoenmue aapa KIIETKHY.
O6opynoBanue: CBETOBOH
MHUKPOCKOTII, MUKPOTIpEnapaThl
PACTHTEIBHBIX " KUBOTHBIX
KJIETOK.

JlabopatopHble ¥ TNpakTHYECKHE
paboThL:

Jlaboparopnass pabora Ne 2.
«3ydyeHne  CTpOEHMsI  KIJIETOK
pacTeHuii, XHBOTHBIXH OaKTepui
MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax U HX OIMCAHHE)

KJIACCU(UIMPOBATh OPTaHOU B B
3aBIUCHMOCTH OT OCOOEHHOCTEH
UX CTpOeHUs (0AHOMEMOpaHHBIE,
JIByMEMOpPaHHEIC,
HeMeMOpaHHBIC); OTINCHIBATH
(hyHKIIMHE Ka)XIOTO OpPTaHOWIA B
KIIETKE.

XapakTepru3oBarb KJIETOYHOE
SIPpO  KaKk MECTO XpaHEHHS,
nepenayn (yIBOCHHE XPOMOCOM)
U peanusanyuu (TPaHCKPUIILUA)
HACJIEICTBEHHONH  HWH(OpMaIuu
KIIETKH.

[lepeuncnsatb W ONHUCHIBATH
KOMITIOHEHTHl ~ sipa W WX
hyHKIIH;

CxeMaTH4HO n3zo0paxarpb
CTpOCHUE pacTUTeNbHON 51
JKUBOTHOH KJIETKH. OOBACHATH
Ouosornveckoe 3HAYCHUE
TPaHCIOPTa BEIIECTB B KIETKE

Tema 4. FKusHeaeaTeIbHOCTDL KJIECTKHU

O0MeH BemecTs. [Inactuueckuii
oOMeH. dorocuHTE3.
XeMOCHUHTE3

OOMEH BEIECTB, WJIM META00IM3M.
AccumMunanus (TuTacTryeckui
00OMeEH) u JHUCCUMITSIIAS
(aHepreTuueckuii 0OMeEH) — JBE
CTOPOHBI €IMHOTO mporiecca
MeTtabonm3ma.  Pomb  3aKoHOB
COXpaHEHHs BEIeCTBa U YHEPTUU

B TMOHMMaHUHM MeTadonu3Ma. THrebl
oOMeHa BEIIeCTB: aBTOTPOGHBIA U
rerepoTpodHbiid. Ponb ¢depmenTos
B 0OMEHE BEelIeCTB U MpEeBpaIleHUN
SHEpruu B KieTke. DoToCcHHTES.
CeeroBass ¥ TeMmHOBas (a3l

¢doTocuHTe3A. Peakiuu
¢dorocuHTE3A. O dhexTHBHOCTD
¢doTocuHTE3A.

3HaueHue GPOTOCUHTE3a IS KU3HU
Ha 3emie. BiousHue ycimoBHil cpenbl
Ha  (GOTOCHMHTE3 H  CIOCOOBI
TIOBBIIIEHHS €T0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHMIA.
XeMocHHTE3.
XeMOCUHTE3UPYIOINE  OaKTEpPHH.
3HaueHHe XEMOCHHTE3A IS KU3HHU
Ha 3eMIe.

JemMoHcTpauu:

Ioptpetsr: K. A. Tumupsizes.
TaOnuie! U cXeMbl: «XJI0POIIIacT»,
«DoTocuHTE3»

PackpsiBathb coZep KaHue
TEPMHHOB W TIOHATHHA: OOMeEH
BEILIECTB u npeBpalicHre
SHEPTUU (MeTabonu3m),
ACCUMMJISALINS, TUTACTUYECKHUN
0o0OMeH, JUACCUMUIISIIHS,
SHEPTEeTUYCCKUM o0OMeH,
thoTocunTes, ¢doromms,
thocdopumposanue,

NePEeHOCUHK MPOTOHOB,
XEMOCHHTE3.

OmuceIBaTh doTocunTe3,

HpOLIECChl,  MPOTEKAaloIie B
CBETOBOM M TEMHOBOH (hase.

BrisBisaTs MIPUYUHHO-
CIIEJICTBEHHBIE  CBSI3M  MEXIY
IIOIVIOLIEHUEM COJIHEUHOU
SHEPTUU XJIOPODUITIOM "
cuHTe30M Moiiekya ATO.

CpaBHUBATH HUCXOJHbBIE

BEIIECTBA, KOHEUHbIE MPOTYKTHI
W YCJIOBUSI NPOTEKAHUS peaKIuid
CBETOBOW W TEMHOBOW (hasbl

(dorocuHTE3A; CpaBHUBAThH
doTOCHHTE3 M XEMOCHHTE3.
OueHuBaThH 3HAYCHUE

(hoTOCHHTE3a U XEMOCHUHTE3a ISl
>KU3HU Ha 3eMiie

DHepreTnuecKkuii 0oMeH

DHepreTudecknii oOOMEH B KIIETKE.
Pacmennenve BeniecTs, BbIIEICHNE
U aKKyMYyJHpPOBaHHE DSHEpPruu B

PackpsiBath COZEP)KAHUE
TEPMUHOB u MTOHATHUI:
JHEPreTHYECKUI o0MeH,
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KJIETKE. OTambl 3JHEPreTUYECKOTO
oOMeHa.

I'mukonus. bpoxkeHuneun ero BUIbIL.
Kucnopognoe  oxucienuwe, win
KJIETOYHOE JBIXaHUE.
OKHUCITUTEITEHOE
¢dochopuupoBanue.

O PEeKTUBHOCTL IHEPTETHUCCKOTO
oOMeHa.

JemoHcTpanuu:

Tabmuie " CXEMBI:
«TunpImuTaHus,

«Metabomm3m», K MUTOXOHIPHUSD,
«DHEepreTUYeCcKuil 0OMEeH»

TJIMKOJIN3, MOJIOYHOKHCIIOE
OpoxeHue, CITHPTOBOE
OposxeHue, OHOJIOTUYECKOE
OKHCJIEHUE, KJIIETOYHOE JbIXaHUE,
JIACCUMUJISIIHS, (dbepMeHT.
XapakTepru30BaTh obMeH
BEILECTB u npeBparieHue

sHepruu (MeTaboJIu3M) Kak OJHO
HX CBOMCTB 5KHBOTO.
[lepeuuncnsare 0COOCHHOCTH
IJIACTHYECKOTO u
SHEPTeTHYECKOT0  OOMEeHa B
KIIETKE; yCTaHaABIINBATh
B3aMIMOCBSI3b MEX/1y HIMHU.
Paznuuate THIIBI oOMeHa
BEIIECTB B KIIETKE: aBTOTPOGHBIN
Y T€TEePOTPOHBIN.

OnuceIBaTh JTambl
SHEPTETHYECKOTO oOMeHa
(TTOATOTOBUTEIIHHBIM,
0ECKHCIOPOTHBIH,
KHCIIOPOTHBII)

U CPaBHHBATh MUX MEXIY COOOW.
XapakTepus3oBaTh peaxkuuu
TJIMKOJIN3a, OposkeHus,

KJICTOYHOI'O JAbIXaHWA, BBIABJIATH
MIPUYIUHHO-CIICACTBCHHLIC CBA3U
MCKAY TJIMKOJIU30M, KICTOYHBIM
ABIXaHUEM U CHUHTE30M MOJICKYJI

ATO. CpaBHUBATH
3¢ (HEeKTUBHOCTH
OECKHUCIIOPOTHOTO "
KHUCJIOPOJHOTO 3TAIOB

buocunTes Oenka Peakuuu  marpuuHoro  cuHresa. | PackpbiBath cozepKaHue

I'enernueckas  uHpopMmamust |
JIHK. Peammzanys TIe¢HESTHYSCKOM
WHPOPMAIIUH B KIIETKE.

I'enetnyeckuii Ko HETrO CBOMCTBA.

Tpanckpunuusi  —  MaTpPUYHBINA
cunte3 PHK.  Tpancmima —
OHMOCHHTE3 Oenxa. OTansl
TPaHCIISIUH. Konuposanue

aMUHOKHUCIIOT. Ponp  pubocomB
onocuHTe3e OenKa.

JeMoHcTpanuu:

Hoptpets: H.K. KonbLos.

Tabmuer u  cxemsl:  «CTpoeHne
JIHK»,

«Ctpoenne u (yHKIIMOHUPOBAHUE
reHay,

«Cuntes  Oenkay, «Permmukanus
JIHK»,

«["eHeTHUECKUIT KOIY.
O6opynoBaHue: MOJICTIH-
aIINKaIAN

«Ynsoenune IHK u tpanckpunums»,
«buocrHTe3 OeKa»

TEPMHHOB U TIOHATHH: TEH,
FEHETUYECKUI KOJ, MaTpUYHBII
CHHTE3, TPaHCKPHITIIHS,
TPAHCTISIMS, KOJOH, aHTHUKOIOH
pubocoma, ULeHTpalbHas JI0TMa,
MOJIEKYJISIpHAast OHOJIOTHSI.
Onpenensatob CBOWCTBa
T€HETHYECKOI'0 KoJia
(TpUIIIETHOCTh, OHO3HAYHOCTH,
BBIPOXKJIEHHOCTD,

YHHUBEPCAIBHOCTH,
HENEepEKPhIBAEMOCTD,
HETIPEPHIBHOCTH). OnuceiBath
3TaIbI peanuzanuu

HACIIE/ICTBEHHON HWH(poOpMaImu B
kierke. CpaBHHUBAaTh peakUUu
MaTPUIHOTO CHUHTE3aMOJIEKYJT
PHK u Oesnka B KiIeTKe
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Hexnerounsie (popMbl KU3HH
— BHUPYCHI

Heknerounble Qopmbl KU3HU —
BHUPYCBHI.

Hcropust OTKpBITHSI BAPYCOB

(1. U. MBanosckwuii). OcobeHHOCTH
CTPOCHHMS ¥ JKU3HEHHOTO IIHKJIA
BUpycoB. bakrepnodarn. bomesnn
pacTeHuil, KMBOTHBIX M YEIIOBEKa,
BBI3BIBACMBIC  BHpycamu. Bupyc
nmmyHoneduimTa genoseka (BUY)
— Bo30Oynurens CIIMda. Ob6parHas

TPAHCKPHITIIHS, peBepTasza u
WHTETpasa. [IpodumakTrka
pacrnpocTpaHeHHs BUPYCHBIX
3a00JICBaHUM.

JleMoHcTpammu:

[Toptpetsi: J. Y. UBaHOBCKUI.

PackpsiBaTh coziepyKaHue
TEPMHHOB ¥ TOHSTHIl: BHUpYC,
BUPYCOJIOTHS, Karcuf,
Oakteprodar, BUpYC
AMMYHOJIeQHITHTA YeloBeKa
(BAY), oOHKOTeHHBIE BHPYCHI.

XapakTepu3oBaTh BHPYCHI Kak
HEKJICTOUHYI0 (OpMYy  IKU3HU;
0COOCHHOCTH CTPOCHUS u
YKU3HEICATCIBHOCTH BUPYCOB.

OnuceiBaTh  KU3HEHHBIH — IMKI
BUPYCOB HMMYHOZE(pHLIUTA
YeJI0BeKa; paznyath Ha
PHUCYHKaxX BTM ((Bupyc
TabavIHOMI MO3auKH),

baxreprodar, BUY.

Tabmuipl u cxembl: «Bupycs», OOocHOBBIBATH W COOJIIOAATH
«bakrepnogarn»; «CtpoeHue U | Mepsl npouIaKkTHKH
sku3HeHHbId 1ukia Bupyca CIIM]a, | pacnpocTtpaHeHus BHUPYCHBIX
Oaktepuodaray. 3a0oyieBaHUil  (pecrupaTopHEIE,
ObopynoBaHue: MOJETb CTPYKTYPHI | KeTyA0uHO- KHIICYHBIC,
JIHK; MarHATHas MOJIeNb- | KiemeBoi  »Hnedamrt, BHUY-
ATTUTUKAIIAS uHOEKIH)
«CTpoeHHEe KICTKM»
Tema 5. Pa3MHoOKeHHe U MHAMBHU/IYaJIbHOE PAa3BUTHE OPraHU3MOB
KuzueHsrrin IUKJT KieTkd. | Knetounslil nuki, wnyd xu3HeHHbIH | PackpriBaTh collep:KaHue

Jlenenue kneTku. Muto3

UK KIeTku. MHTepdasa u MUTO3.
[Ipoueccsl, MPOTEKAIOLINE B
uHTepdaze. Pemnmukanms — peaxmus
MaTpUYHOTO CHHTE3a JHK.
CtpoeHue XpoMOoCOM.
XPpOMOCOMHBIH Ha0Op — KapHUOTHIL.
JIMTIIOu THBIN u TraIuIONIHBIN
XPOMOCOMHEIE HaOOPBHI.
Xpomatupl. Huronornueckue
OCHOBBI Pa3MHOKEHUS u
VHUBHTyAJTEHOTO pa3BUTHUS
OpraHm3MoB. JleneHue KIeTKu —
muto3. Cragun murosa. [Ipouecchl,
MIPOUCXOISIINE HA PA3HBIX CTAHUIX
MUTO3a. bHONOrMYecKuid  CMBICHT
muto3a. llporpammupyemast rubens
KIIETKH — aTlloNTo3.

JeMoHcTpanuu:

Taomuupsl UM cxemsbl: «KiIeTOUHBIN
IIAKID),

«Pemmmukarmus  JIHK», «Ctpoenue
XpPOMOCOMBD», «MHUTO3»; MarHUTHas
MOJICTb-aIITUTHKALIHS «JlencHue
KieTKkn»; Mmoaeiab JJHK.
O6opynoBaHue: CBETOBOH
MUKPOCKOIT M MHKpOIpenapar

«KaproknHe3 B KIETKax KOpeIKa
TyKay.
Jlaboparopubie 1
padoThL:
JlabopaTophast pabota Ne 3.

MIPAKTHUYECKUE

TEPMHUHOB Y MOHATUH: KIIETOYHBIN
UK, uHTep(asa, peayTuIMKaius,

XpoMocoma, KapHOTHIL,
TarIONHBIN, JIMTIIIOM THBIN
XPOMOCOMHBIH Habop,
XpOMATHIIBI, MHTO3 €ro CTaJuu:
mpodaza, ™eradaza, anadasa,
Tenodasa.

OnuceiBaTh  KU3HEHHBIH  ITHKI
KIIETKH; MIEPEINCIIATh "
XapaKTepu30BaTh MIEPHOJIBI

KJICTOYHOIO IMKJIa, CPaBHUBAThH
HX MEXY COOOiA.
OnwuchIBaTh CTPOCHUE XPOMOCOM,

KapHUOTHIIOB OpraHu3MOB,
CpaBHMBAThb XPOMOCOMHBIE
HaOOPHI KIIETOK.

CpaBHUBaTh CTaAMHM  MHUTO3a.

Pasnuuate Ha MHKpoIpenapaTax
U PHCYHKaXx CTQJdd MUTO3A.
PackpriBath OMOJIOTHUECKHIA
CMBICJT MHTO3a
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«Habmonenne MuTO3a B KIETKax
KOHYMKa KOpEIIKa JIyKa Ha TOTOBBIX
MHUKponpenaparax

Dopmbl pasMHoOkeHus1 | DopMBl pa3MHOXKEHUSI OPraHu3MoOB: | PackpbiBaTh coJiepKaHue
OpTraHN3MOB Oecrrooe ¥ MoJI0BOE. TEPMHUHOB u TTOHATHI:
Buger  Gecrionoro  pa3MHOMKEHHSA: | Pa3MHOXKEHHE, KJIOH, IIOJIOBEIE
JICIICHUEe HAJBOC M TIOYKOBaHME | KJICTKA (TaMeThl), SIHAICKIICTKA,
OJTHO- CIIEpMATO30M, 3UT0Ta, JACIICHHUE
u MHOTOKJIETOUHBIX, | HA/IBOE, [TOYKOBAHUE,
CIOpooOpazoBaHre, BETETATUBHOE | CIIOPYJISAIHA, (dbparMeHTams,
Pa3MHOKEHUE. BETETaTUBHOE pa3MHOXXEHUE,
HUckyccTBennoe KIIOHUPOBAHUE | CEMEHHOE pa3sMHOXKEHUeE,
OpraHu3MOB, €T0 3HAUCHHE OTIbLIICHHE, JTBOMHOE
JUTSICETICKITUH. OILTOJIOTBOPEHHUE, TIOJIOBBIC
[TonoBoe pasMHOXKEHHUE, ETOOTIANYMUS | KEJIE3bl, CEMEHHUKH, SIMYHUKH,
oT Oecrooro. OTIJIOTOTBOPECHHE (mapyxHoe,
JemoncTpanuu: BHYTPCHHEE).
Tabmuuet u  cxembl:  «®Dopmbl | XapakTepr30BaTh 0COOCHHOCTH
Pa3sMHOXKEHUS OpPraHW3MOBY», | U 3Ha4YeHHWEe  Oecromoro M
«/IBoitHOE OIJIOIOTBOPEHHE | MOJIOBOTO C1oco0oB
YLBETKOBBIX PACTEHUI», «lleneHue | pa3MHOKEHUs.
KIeTkn OakTepum», «BereratmBHOoe | Beimenmsth  BHAOBI  Oecrionoro
pa3sMHOXKEHHUE pacTeHwuii», | pa3MHOKEHHS; BEISIBIISATh
«CTpoeHHE TOJIOBBIX KIIETOK) B3aUMOCBSI3U MEKAY (OpMaMu U
croco0amMu pPa3sMHOXKCHHUS, U UX
OHMOJIOTUYECKUM 3HAUCHUEM.
Buagers IpUEMaMu
BEr€TaTUBHOTO Pa3MHOKCHUSA
KyIbTYypHBIX ~ pacTeHmd  (Ha
IpUMepe KOMHATHBIX).
XapaKTepr30oBaTh TIOJIOBBIE
KJIETKU: STUTICKIICTKH,
CIIepMaTO30HU/IbI; BEISIBIISATh
0COOCHHOCTH
HUXCTPOCHUS
Meiio3 Meiio3. Craguu meiiosza. [Ipoueccel, | PackpriBath cozlepKaHuE

MMPpOUCXOAAIUC Ha CTaAUAX Meiio3a.

TEPMUHOB M MOHSITHH: MeHo3,

[ToBenenue xpomMocoM B MeHO3€. KOHBbIOTalus XPOMOCOM,
Kpoccunrosep. bronornueckuii | nmepexpéct (xpoccuHTOBED)
CMBICII ¥ 3HaYEeHHE Meiio3a. XpOMOCOM, TaMETHI.

JemoHcTpanuu: XapakTepHu3oBaTb  MEH03  Kak
Tabmuis! u CXEMBI: | CIIOCO0 KJIETOUHOT OZICTICHHUS;

«/lemenuekneTkm, OIMCHIBATh MEH03
«Meiioz». [0 CTaJWsM; CPaBHUBATh CTaJHUU

O6opynoanne:  Mmomenb  JIHK; | meiio3a u murto3a.
MarHUTHAs! MOJIEIb-alTLTHKAIHS Pasnmuate Ha puCyHKax cTaauu
«/lenenne kieTkm» Meiio3a; pacKpbIBaTh
OHoJIOTHYECKOe 3HaUEHHEe Meio3a
ObpazoBanue U pa3BUTHE I'ameTorenes - npornecc | PackpriBaTh coJlepiKaHue
IIOJIOBBIX KJIETOK. 0o0pa3oBaHMsI  TIOJIOBBIX  KJIETOK | TEPMHUHOB " TTOHSATHIA:
OII0I0TBOPEHHE Y)KUBOTHBIX. raMeToreHes, CIIEpMaTOreHE3,
IlonmoBbie JKeme3pl: CEMEHHHWKH U | OOTEHE3, CrepMaTo30ul,
suaarkd. OOpa3oBaHUe W pa3BUTHE | aKpOCOMa, SIMLIEKJICTKA,

MTOJIOBBIXKJIETOK - raMmerT | MOJIIPHEIE TelbIla.
(cmepmaTo3omnm, — SMIEKIIeTKa) — | XapaKTepu30BaTh OCOOCHHOCTH
criepMaroreHes u TaMETOTeHEe3a Y KUBOTHBIX M €Tr0
oorere3. OcoOEHHOCTH CTpOEHUs | CTaMu; TIOJIOBEIE KIIETKH




34

AUIIEKIIETOK |
O1mI010TBOpEHUE.
JemoncTpanuu:
Tabmuuet u  cxemsl:  «lIpsmoen
HenpsMoe pazButuey, «l'amerorenes
Yy MJICKONUTAIOUIUXU  YEJIOBEKay.

CIIEpMaTO30UI0B.
[TapTenorenes.

’KUBOTHBIX U OIHUCHIBATH MPOLIECC
WX Pa3BUTHL.

CpaBHUBaTh CIIEPMATOI€HE3 U
OOI'CHE3. OnuceIBaTh
OTIJTIOTOTBOPEHUE, OMOIOTHUECKOE
3HAYCHHUE OTUTOOTBOPCHIS

O6opynoBanue: MO/IEITh
MeTagazHoH XPOMOCOMBI,
MHKPOCKOTI, MUKpOTpenapaTsl
«CriepMaTo30uIb1
MJIEKOIUTAIOLIETO», <« SlHleKIeTKa
MIIEKOTIUTAIOIIETO.
JlabGopaTtopHble ¥  TIPaKTHYECKHE
paboThI:
Jlaboparoprnass  pabora Ne 4.
«3yyenne  CTpOeHHA  TOJOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax»»
WupuBuayanbHoe — pa3Butue | MHamBuayansHoe pasBurtue | PackpbiBath coZep KaHue
OpraHH3MOB (oHTOTCEHE3). OMOpHOHANBEHOE | TEPMHUHOB u TTOHATHIA:
pazButue  (3MOpHOreHe3). ITallbl | OHTOTEHE3, IMOPUOTCHE3, 3UTOTa,
SMOpPHOHAJIBHOTO  pa3BUTHA Y | ApoOJIeHue, OracToMepsl,
MTO3BOHOYHBIX JKUBOTHBIX: Mopya, Onactyia, 0JacTONeNs,
npobrenue, racTpyJisius, | TacTpyia, Helpyia, OopraHoreHes;
OpTraHOrcHes. 3apOAbINICBLIC JIMCTKU:
[ToctamOpronansHOE pasBUTHE. | FKTOAEPMA, Me3oziepma,
Tunsr MOCTAMOPUOHAIBHOTO | SHTOAEPMa; MMOCTAMOPHUOHAIBHOE
pasBUTHA: IpsAMOE, HE MPSIMOE | pa3BUTHE. MPSIMOE U HEIPSMOE
(mrmumHOYHOE). BrusHME cpeapl Ha | (TMUYMHOYHOE); MeTamopdos,
pa3BUTHE OpPraHW3MOB; (HaKTOPHI, | METacmopa, MHUKpPOCIIOpa,
CHOCO6HBIC BbI3bIBATHh BPOKIACHHBIC | MBUIBLCBOC 3€pHO, Cri€pMuu,
YPOICTBA. 3apOABIIIEBBI MEIIOK, IBOMHOE
Poct w pasBuTMe pacTeHHH. | OTUIOAOTBOpPEHHE.
OHTOTEeHe3 IBETKOBOTO pacTeHus: | OnpeaensiTh ATaIbl
CTpOeHUE CeMEHH, CTaguH | IMOPHUOHAIBHOTO pasBUTHs
pa3BUTHSL. XOpAOBBIX  Ha  CXeMax |
Jlemoncmpayuu: rperaparax u OIHCHIBATH
Tabruyvr u cxemvi: «OCHOBHBIC | TIPOLIECCHI, TMPOUCXOJAIINE HA
craaud oHToreHe3a», «lIpsmoe u | kaxkxmom  drtame. CpaBHHBAThH
HENpsMOe pa3BUTHE», «/[BoilHOE | meproibl OHTOTEeHE3a; MPSAMOE H
OIUIOJOTBOPEHUE Y  LIBETKOBBIX | HENPSAMOE (TMYrHOYHOE)
pacTeHui» NOCTAMOPHOHANBEHOE — pa3BUTHE,
3apOJIBIIIN YeIIOBeKa W JPYTHUX
XOPAOBBIX.
OOBSACHATH OuosioruuecKoe
3HAYEHHE pa3BuTHA c
MeTaMop(d030M; OTPHUIATEIHHOE
BIIMSIHHUC QJIKOT'OJII, HUKOTHMHA H
JPYTHX TEPaTOTEHHBIX (HaKTOPOB
Ha pasButue 3apoJIbIa
YeoBeKa.
OnuceIBaTh TMPOIECC IBOMHOTO
OIJIOAOTBOPEHUSI Y IBETKOBBIX
pacteHui
Tema 6. HaciiencTBEHHOCTH U H3MEHYHBOCTH OPraHN3MOB
I'eneruka - HayKa o | [Ipenmer u 3amaun reneruku. Ponb | PackpeiBaTh coJiep)KaHue
HaCJIeICTBEHHOCTH Y | IUTOJIOTHM W OMOpPHOJIOTHM B | TePMHUHOB W TIOHATUH: TEH,
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HN3MCHYHUBOCTH

CTaHOBIICHMM TEHETHKH. Bxmajg
POCCHICKHX 1 3apyOEkKHBIX YUCHBIX
B pa3BUTHE TCHETHKH. MeToabl
T€HETUKH (TMOPUIONOTHYECKHIHA,
[IUTOTCHETUYECKHH, MOJIEKYISPHO-
TEHETHICCKUT).

OCHOBHBIE TEHETUYECKUE MOHSTHUSI.

I'enetuueckas CHMBOJIHKA,
HCIIOJIb3yeMast B cxemax
CKpEIIVBaHUM.

Hemoncmpayuu:

llopmpemwr: T'. Meungens, T.
Mopran, H. W. Basumos, C. C.

YersepukoB, H. B. Tumodees-
PecoBckuii.

Obopyodosanue: MOJENb-
anIIMKaus «MonorubpumHoe

CKpenuBanue», repbapuit «[opox
TOCEBHOI»

TeHOM,  TEHOTHII,
XPOMOCOMBI,
(amnenn),

¢denoTHI,
JJICTIbHBIC  TEHBI
TOMO3HIOTAa,
reTepo3uroTa, JIOMUHAHTHBIN
Mpu3HaK (T€H), peIeCCUBHBII
npu3Hak (T€H), YuUCTas JIHMHHS,
rudpu.
[epeuncnare 1 xapakTepu30BaTh
METOIBI TCHETHKU:
rHOPUIOTOTUYECKUH,
LIUTOT€HETHYECKHI,
MOJIEKYJISIPHO-TEHETUYECKUH;
JOMUHAHTHBIE W PEIECCUBHBIE

MPU3HAKU pacTeHui u
JKUBOTHBIX.
TTonp30BaThCs reHeTHIEeCKOMI

TEPMHUHOJIOTUEN W CHMBOJIMKOW
JUIS 3aIIUCU I'eH

3aKOHOMEpPHOCTH HACTIENOBaHUS | 3aKOHOMEPHOCTH HacnenoBaHus | PackpeiBaTh coJiepyKaHue
IIPU3HAKOB. MoHoruOpuaHoe | IPU3HAKOB,  YCTaHOBICHHBIE [. | TEpMUHOB u MIOHATHH:
CKpEeIBaHue Mennenem. MonoruOpuIHOE | MOHOTHOPHIHOE CKpellnBaHUE,
CKpeIlBaHue. 3akoH | (heHOTUTTHIECKHE TpPYTIIIHI,
eanHooOpa3ust THOPUAOB TEPBOTO | THOPHUIOIOTUYECKUN METO/,
MTOKOJICHUSL. [IpaBuiio | yUCTHIE JMHHUH, TOMHHHPOBAaHUE
JIOMHHHAPOBAHUSI. 3akoH | TeHOB  (ITOJIHOE,  HETOJHOE),
pacIuerieHus MIPU3HAKOB. | paclIeIIeHHe B TOTOMCTBE.
I'unotesa uncrorsl ramer. IlonaHoe | OnuchIBaTH METOJUKY
Y HETIOJTHOE IOMHUHHUPOBAHNE. MIPOBEICHUS
Hemoncmpayuu: I MeHueneM  OMNBITOB IO
Lopmpempui: I'. MeHenb. M3YUYEHUIO HACJEJOBaHUS OIHOMN
Tabauywv u cxembl: | Mappl TPHU3HAKOB Yy  TOpoxa
«MoHOTHOpHIHOE CKpEIIMBAHUE U | TIOCEBHOTO.
€ro ILUTOreHEeTHYecKass OCHOBa», | PackpbiBaTh coJiepyKaHue
«3aKoH  paculeTyieHuss U €ro | 3aKOHOB €IMHO00pa3us
UTOTeHETUYEeCKas OCHOBa», | THOPHIIOB NEPBOTO TIOKOJICHUS H
«3aKOH YHUCTOTHI TAMET. 3aKOHA PACHICTIICHISL.
Obopyoosanue: OOBSCHATH THIIOTE3Y YHUCTOTHI
MOJIeTH-aITUIAK AN ramer.
«MoHorHOpHIHOE CKpelMBaHue», | 3aluchiBaTh CXEMBI
«HenosHoe JOMHUHUPOBaHUE», | MOHOTHOPUIHOTO CKpEUIMBAaHUA,
repbapuii «["'0pox MOCEeBHOI» OOBSICHATh €r0 ILUTOJOTUYECKUE
OCHOBBI W PeIlaTh TeHETUYECKHE
3aJaud  Ha ~ MOHOTHOpHIHOE
CKpeIlMBaHue
HurubpunHoe  ckpemmBanue. | JuruOpumHoe ckpeniuBanue. 3akoH | PackpriBath coJiep)KaHue
3akoH HE3aBHCHUMOTO | HE3aBHCHMOTO HACJIEJIOBAHUS | TEPMHUHOB u TTOHATHH:
HACJIeIOBAHUS IIPU3HAKOB MPU3HAKOB. [{uTorenernyeckue | TUTHOpUIHOE CKpelIuBaHue,
OCHOBBI TUTUOPUIHOTO | aHAM3HPYIOIee CKpeIBaHue.
cKpeuuBaHuda.  AHanusupyromee | OnuceiBaTh onbIThl 1. Mennens
CKpeIIrBaHue. Hcnonp3oBanme | M0  HM3YYEHHIO  HACIIEIOBAHHS
QHANM3HUPYIOMIETO  CKPEIIMBaHUS | IByX Map NPHU3HAKOB y TOpoxa
JUTS OTIpeJeNICHHUs TEHOTHUIa OCOOU. | ITOCEBHOTO.
Jemoncmpayuu: PackpriBath conepxaHue 3aKkoHa

Ilopmpemui: I'. Menaens.
Tabauyvr u cxemvr: «Jlurubpunnoe
ckpeuBanue», «Lluronoruueckue

HE3aBHCUMOT'0 HaCJIEIOBAHUA
MPU3HAKOB.
[IpumensTp MaTeMaTUYECKHI
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OCHOBBI JUTAOPUTHOTO
CKPETITUBAHUS. Obopyodosanue:
MOJICIb- anTUIMKaIus

«durnbpugHoe cKpeluBaHue)

pacueTr ¢ TOMOIIBIO METoxa
MIEPEeMHOXEHHUST BEPOATHOCTEH W
3aIUCh c MOMOIIBIO
(heHOTUIMHYIEeCKUX panuKanoB
pacIieryieHus]  TPH3HAKOB Y
IIOTOMKOB 10  (eHoTurmy u
TCHOTHITY.

3anuceIBaTh CXEMBI
TUTHOPUIHOTO

CKpeUIMBaHUs, OOBSCHATH €ro
LUTOJIOTHYECKUE  OCHOBBI U
pemIaTh TeHeTHYeCKHe 3a/1a9i Ha
IUTHOPUTHOE CKPEIINBaHNE

CrenneHHoe
[IPU3HAKOB

HaCJICA0OBAHUC

CuenieHHOE HacJieI0BaHHe
npu3HakoB. Pabora T. Moprana mo
CICTUICHHOMY HaCJIeI0OBaHUIO

reHoB. Hapymenune  cuenieHus
TEHOB B PE3YyIbTATE KPOCCHHTOBEPA.
XpomocoMHas TEOpUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTehl.
Hemoncmpayuu:

Ilopmpemwi: 'T. Mopras.

Tabnuyvr u cxemvl: «MeHo3y,
«"eHeTnyecKUe KapTbl PACTECHHIA,

YKUBOTHBIX u YeJI0BEKa»,
«B3anmojeiicTBue aJICIBHBIX
TEHOBY.

Obopydosanue:  MHKpOTIpenapaT

«dpozoduna» (HopMma, MyTalUH
(hOpMBI KPBUTEEB U OKPACKH Tea),
MHKPOCKOIl,  MOJIEJIb-aNTUIMKALUs
«Ilepekpéct xpomMocom».

Jlabopamopnvie u npakmuueckue

paodomul:

JlaGoparopnast pabora Ne 5.
«3yueHue pPe3ynbTaTOB
MOHOTHOPHIHOTO ¥ AWUTHOPUIAHOTO
CKpEIMBAHUS

y  napo3oduiasl  Ha  TOTOBBIX
MUKpPOTpenapaTax»

PackpsiBathb coIepKaHue
TEPMHUHOB u TOHATHM:
CIIETJIEHHOE HacJleZIOBaHUE
MIPU3HAKOB, PpEeKOMOMHAIIHS

IEHOB, TCHETUYECKHE  KapThl
XpOMOCOM, MOPTaHHU/Ia.
Ha3piBaTh OCHOBHBIC MOI0KEHUSI
XPOMOCOMHOM TEOPUHU
HacneactBeHHoctd T. Moprana;
PacKpbIBaTh COJIEpXKaHUEe PadOTHI
T. Moprana mno CuUEIUIEHHOMY
HACJICI0BAaHHIO T€HOB U IPUYUHBI
HapyILICHUS CLEIIEHUS MEXKIY
IréHaMu. 3anuceIBaTh CXEMbI
CKpELIMBAaHUSl NPH CLEIUICHHOM
HacJleIOBaHMU, OOBSICHATD
NPUYUHBl PEKOMOMHAIMA TEHOB,
OTIpENIeIIATh YHCIIO0 rpymnm
CHEIJICHUS  TIEHOB;  pelaTh
T€HEeTHUYECKUE 3a7a4uu Ha
CLIEIIJIEHHOE HAcJIeJ0BaHUE

I'enetnka moira. HacnmemoBaHue
CIIEIUIEHHBIX

MIPU3HAKOB,
M0JIOM

l'enetuka mnona. XpOMOCOMHOE
omnpezeNeHNe TMoja. AyTOCOMBI U
TMTOJIOBBIS XPOMOCOMBL.
'omorameTHBIE M TeTepOTaMeTHHIE
OpTraHU3MBbl. Hacnenosanue
MIPU3HAKOB, CHEIUIEHHBIX C MTOJIOM.
Jemoncmpayuu:

Ilopmpemwr:  I'.  Menpens, T.
Mopran, H.I1. BaBunos.

Tabnuysr u cxemwr: «l eHeTHKA
oJay, «3aKOHOMEPHOCTH
HACJIEIOBAHUSA,  CIEIUIEHHOTO C
nonoM», «Kapuotumsl denoBeka U
JKUBOTHBIX)

PackpriBathb colep>KaHue
TEPMHUHOB u MIOHSTHIM:
XPOMOCOMHBIN Ha0Op, ayTOCOMBI,
IIOJIOBBIC XPOMOCOMBI,
TOMOTaMETHBIH o,
reTeporameTHbIN 1071,
CIICTIJICHHOE c MOJIOM
HacJieI0BaHUE TTPU3HAKOB.

OOBACHSITE IATOJIOTHYECKHE
OCHOBBI XPOMOCOMHOT'O

MCXaHU3Ma OIPCACIICHUA IMOJIa Yy
Pa3IMYHBIX OPraHU3MOB.

CpaBHI/IBaTL 3aKOHOMCPHOCTH
HacCJICOJOBaHUA IIPU3HAKOB,
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CHOCIUICHHBIX W HC CHCIIICHHBIX C
mojioM. Pemate TreHETHYECKHE

3a/1a4u Ha HacJeJ0BaHNE
CIETUICHHBIX C MOJIOM MPU3HAKOB
M3MeHUYHMBOCTSD. N3MeHYHUBOCTb. Bunagsl | PackpsiBaTh cojiep)KaHue
Henacnencreennas W3MEHYMBOCTH: HEHACIEJICTBEHHAs | TEPMUHOB u TTOHATHH:
HM3MEHYUBOCTh U HacieacTBeHHas. Ponb cpeibl B | K3MEHYMBOCTb, HACICACTBEHHAS

HEHACJIeZICTBEHHON HM3MEHYUBOCTH.
XapakTepucThka

MOIN()UKAIMOHHON M3MEHYHUBOCTH.
BaprannoHHbIi pan u
BapualluoHHas Kpupas. Hopma
peakuu MpU3HaKa.
KonnuecTBeHHblE M KadyeCTBEHHBIE
MpU3HAKK W HMX HOPMa pEeaKlHU.

H3MCHYUBOCTb,
HeHacJIeICTBEHHAs
H3MEHYHBOCTD,
Moau(HUKAIIMOHHAS
W3MEHYMBOCTD, BapHAITMOHHBII
psAn, BapuaHTa, BapHAIMOHHASL
KpUBasi, MPU3HAK, HOpMa
peakIuy, KOJMYECTBEHHBIC U

CaoiicTBa MOAU(PUKAIMOHHON | KAUeCTBEHHBIC TPU3HAKH.
W3MEHYHBOCTH. Knaccudunmporatb BUJIBI
ﬂemoucmpauuu: U3MCHUYUBOCTH U BBIABIIATH UX
Tabauyol u  cxemsl: «Bunsl | Onoxornyeckme 0COOEHHOCTH.
W3MEHUYHBOCTH, Ilepeuncnarp CBOMCTBA
«MonudukarmoHHast MOIU(PUKALTMOHHOM
W3MEHYUBOCTDY. M3MEHYMBOCTH M OOBICHATH €€
Jlabopamopnbie u npakmuueckue | 3HAUCHUE NI OPraHU3MOB.
padomul: Paznuuath KONMUYECTBEHHBIE U
JlaGoparopHass pabora Ne 6. | KaYeCTBCHHBIC MIPU3HAKHY;
«3yueHue MOAU(UKAIIMOHHON | CTPOUTh  BapHWAllMOHHBIA  PSIJI,
U3MEHYUBOCTH, IOCTPOECHUE | BApUALIMOHHYIO KPHUBYIO,
BapI/Ia]_[I/IOHHOFO p;w;a N | BBIYUCJIIATH cpenHee 3HAYCHUC
BApUALIMOHHOU KPUBOW» MpU3HAKa

HacnencrBennast mamMeHUnBOCTh | HacneacrBenHast, iy | PackpeiBaTh coZIep KaHue
TCHOTUIITNYCCKAas N3MCHUYUBOCTD. TCpMI/IHOB nu HOHHTHﬁ:

KombOuHaTuBHas U3MEHYUBOCTD.
Melio3 u 1onoBOM mporecc —

OCHOBa KOMOWHATUBHOU
N3MCHYUBOCTH. MYTaHI/IOHHaH
W3MEHYUBOCTb.

Knaccudukanus myraruii: reHHbIe,
XpOMOCOMHBIE, TEHOMHBIE.

YUactora M OPUYUHBI MYTALMM.
MyrareHable  ¢akTopbl.  3aKOH

FOMOJIOIHYECKUX pAIOB B
HacJIeACTBEHHON M3MEHUYMBOCTH H.
nu. Basunosa. Buesaepnas
HACJIEACTBEHHOCTh u
W3MEHYHBOCTb.

Hemoncmpayuu:

Hopmpemwr: I'. ne ®puz, H. HN.
Basuinos.

Tabnuywl u cxemwvl: «MyTalMOHHAS
U3MEHUYUBOCTHY.

Obopyoosanue: MHKPOCKOTI,
MUKpOTIpernapaT «Ipozodnma»
(Hopma, MyTanuu (GOPMBI KPHUILEB
W OKpacka Teja); KOMHAaTHBIE
pacTeHuss C IeCTpOM  OKpacKou
JIMCTHEB.

Jaoopamopnvie u npakmuuecxkue

HaCJICACTBCHHasA HN3MCHYHMBOCTD,
KOMOWHATHBHAS HN3MEHYUBOCTB,

MyTallMOHHasA U3MCHYUBOCTB,
MYTaHT, MyTaluu: T'CHHBIC,
XPOMOCOMHBIE, T€HOMHBIE;
MOJTATUTOU/INS, AHEYTUTOU/IHS,
MYyTarcHbl.

XapaxkTepu3oBaTh
HACJIEJICTBEHHYI0 M3MEHUYHUBOCTD;
(hopMyUpoBaTh 3aKOH
TOMOJIOTHYECKUX pAaoB B

HACJIEICTBEHHONM H3MEHYHBOCTH
H. W. BaBuiioBa 1 00BSICHATE €0
3HaYeHue IS OWOJOTMH U
CEJIEKLIMH.

Knaccupunmposare  Myrarnuu:

TeHHEIE, XPOMOCOMHEIE,
TE€HOMHBIE u TIPUBOIUTH
MIpUMEPBI MyTaLUH.

OOBACHATH TIPUYUHEI
BO3HUKHOBEHUS

MyTaluid,  poib  (HaKTOpOB-
MYyTareHoB.

CpaBHUBaTh BHABI  MYyTAIlWii;
BBISIBIISITD MIPUYHHBI

HaCHC,Z[CTBeHHOfI N3MCHYMBOCTH,
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paodomul:
JlaGopaTopHnast pabora Ne 7.
«AHanu3 MyTanui y 1po30(Quisl Ha

HACTOYHUKHU MYyTarcHOB B
OKpYyKaromei cpene (KOCBEHHO).
XapakTepu3oBaTh  BHESJCPHYIO

TOTOBBIX MUKPOITpenapaTax» HAaCJICACTBEHHOCTh u
M3MEHYNBOCTH

T'enetuka yenoBeka I'enetuka uenoBeka. Kapuotun | PackpriBaTh cojiep)KaHue
YEJIOBEKa. TEPMHHOB W TIOHSATHI: KapHUOTHUII
OcCHOBHBIE ~ METOABI  TI'CHETUKU | YEIOBEKA, LUTOT€HETUYECKUM
YenoBeKa: TeHCAIOTHYCCKHI, | METOJ, TCHCAIOTHICCKUIT METO/I,
OJNM3HEIOBBIA, [UTOTCHETHYECKHM, | POIOCIOBHEIE, OIM3HELIOBBIN
OMOXMMHYECKUH, MOJIEKYJISIPHO- | METOJ, HacJEeICTBCHHBIC
TEHETHICCKU. CoBpeMeHHOE | 00JIe3HU: (MOHOTCHHBIC, c
oTpezieTIeHIe TeHOTHIA: | HACJIEICTBEHHON
MOJIHOTEHOMHOE  CEKBEHUPOBAHHUE, | MPEAPACIONIOKEHHOCTHIO,
TCHOTUIIMPOBAHUE, B TOM YHUCJIE C | XPOMOCOMHBIC), MEJTUKO-
ITOMOIIBIO III]P-anann3a. | reHETHIECKOE
HacnencrBenusie 3a00JICBaHUS | KOHCYJIbTUPOBAHUE.
YyeJoBeKa: TeHHbIE Oonesny, | [lepeuncnsare 0CcOOEHHOCTH
Oomne3Hn c HACJICJICTBEHHOHN | M3YyUCHHS TEeHETUKH 4YelIOBEeKa;
MPEIPACIIONIOKEHHOCTHIO, MIPUBOTUTH MIPUMEPHI
XpOMOCOMHEIE 0O0JIe3HHU. | HACIIEICTBEHHBIX OosesHeit
ComaTnueckne ¥ TeHepaTHUBHBIC | YEJIOBEKa, XapaKTepu30BaTh
MyTalliy. METONBl WX  MPO(UIAKTHKH;
CTBOIOBBIE KJICTKH. HpI/IHHI/IHI)I O6OCHOBI)IBaTI) 3HAYCHHUC
3JI0pPOBOTO oOpa3za JKU3HH, | MEIUKO-TEHETHUYECKOTO
MUATHOCTHKH, TPO(GWUIAKTHKA W | KOHCYJIHTHPOBAHUS.
JiedyeHUs TeHETHYeCKuX OoJe3Hel. | BBIBIATE M CpaBHHBATH MEXKIY
Menuko-reHeTH4ecKoe co0oii JIOMUHAHTHBIC u
KOHCYJIbTHPOBAHHE. 3HaueHNe | pereCCUBHEIC MIPU3HAKU
MEIUIIMHCKOMN TE€HETHKH B | YelOBeKa.
MpeaAOTBpallICHUH u neyenun | CocTaBlsATh U AHAJIM3UPOBATH
TeHETHYECKUX 3a00NeBaHuil | POIOCIOBHBIE YEJIOBEKa
YeIoBeKa.
Hemoncmpayuu:

Tabauywor u cxemsr: «HacmegoBanue
pe3yc-hakropa», «l'eHeThKa Tpyri
KPOBHY.

Jlabopamopnvie u npakmuuecxkue
padomeul:

Ilpaktuueckass pabora Ne 2.
«Cocrasienue " aHaIn3
POJIOCIIOBHBIX YCJIOBEKAY)

Tema 7. CejiekuMsI OPraHU3MOB, OCHOBbI OMOTEXHOJIOT U

CCJ'IGKI_II/IH KaK HayKa 1 Ipouecc

Cenekiusi Kak Hayka W IpoLEcC.
3apoxaeHne CeJICKIIUN u
noMmectukanusg. Yuenne H. U
BapwuioBa o neHTpax MHOro00Opa3us
U TPOUCXOXKICHUS KYJIbTYpPHBIX

pacTeHui. enTpsl
MIPOUCXOXKICHUS JIOMaITHUX
>KUBOTHBIX. COopT, MOpoAa, ITaMM.
Hemoncmpayuu:

Iopmpemuwi: H. 1. BaBuos.

Tabruywr u cxemwl: xapra «LleHTpHI
MHOT000pa3usd W MPOUCXOXKIACHUS
KyJNbTYpHBIX pacTeHuii», «Ilopompl
JOMAIIHUX KHUBOTHBIX», «Copra

PackpbiBath coJiepyKaHue
TCPMUHOB U TOHSTHIA: CCJIICKIIUA,
copT, nopoJa, ITaMM,
JIOMECTHKAITHS, WIN
OJOMAallTHNBAHUEC, LHECHTPbI
MHOT000pa3ust u
MMPOUCXOXKICHUST  KYJIBTYPHBIX
pacTeHuit u JKUBOTHBIX,
ruOpuau3anus, HWCKYCCTBEHHBIN
otbop.

HaspiBaTth " CpaBHHBATh

OCHOBHBIE  OJTallbl  Pa3BUTHA
CEJIEKIUHU.
W3naratp  yuenme H. .




39

KYJBTYPHBIX PACTCHHI».
Obopyoosanue. MyISDKA TUIOOB U
KOPHEIUIONOB  TuKuX (opM U
KYyJIBTYPHBIX ~ COPTOB  PacTCHUH;
repbapuii «CenbCKOX03SHCTBEHHBIC
pacTeHus»

Basunosa 0 LIEHTpax
MIPOVCXOXKICHUS KYJIbTYPHBIX
pacTeHuit; pa3nauyaTh UEHTPHI Ha
KapTe MHUpa, CBA3BIBaTh UX
MECTOIIOJIO)KEHHE €  oYaraMu
BO3HUKHOBEHHUS JIPEBHEHTITIX
[UBUJIN3AIUH.

CpaBHHBaTh cOpTa KYyJIbTYPHBIX
pacTeHui, TOpPOABI TOMAITHHUX
JKUBOTHBIX U MX JIUKHUX TIPEIKOB.
OueHuBaTh pOJIb CENEKIUHU B
obecrnieueHN

MPOJOBOJIbCTBEHHON
0€301aCHOCTH YeJI0OBEYEeCTBA
Mertobl u noctxeHnsa | CoBpeMEHHbIE METOJbl celleKIMu. | PackpbiBaTh coJiepyKaHue
CeJIeKIUU pacTteHuit u | MaccoBplii W HMHAMBUAYaIbHBIA | TEPMUHOB u TOHATHM:
>KUBOTHBIX OTOOpBI B CEJEKLIUU PACTCHUH U | UCKYCCTBEHHBIH otbop,
JKUBOTHBIX. MacCOBBIHI oTOop,
OueHka 3KCTepbepa. | UHIMBUYAIbHBIN otOop,

bru3kopoAacTBEHHOE CKpELIMBaHUE
— uHOpuauHr. Ywncras IUHHA.
CkpeliMBaHU€  YUCTBIX  JIMHUU.
I'ereposuc, wnmm rubpumHas cuia.
HeponcrtBeHHOe CKpelluBaHHE —
ayTOPHIUHT. Otnanénnas
rubpuamzanus ©u  e€  yCIeXH.
HcKycCcTBEHHBI ~— MyTareHes U

MOJIYUCHHE TIOJINTLIIONIOB.
JlocTrKeHHS CeJICKIINHI

pacTeHui, SKUBOTHBIX u
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:

Hopmpemwi: 1. B. Muuypun, I'. .
Kapneuenko, M. ®. 1BaHOB.
Tabruyvr u cxemvi: «OTnaneHHas
rHOpHUIN3ALUD), «PaboTsl
akagemuka M. @. UVBaHoBay,
«[Tomunnongusy.

Obopyoosanue: MyJSKH IUIOAOB U
KOpHEIUIONOB  AuWKuX GopM |
KYJIBTYPHBIX COPTOB PACTEHUII.
Jlabopamopnvie u npakmuueckue
paodomul:

Oxckypceusi «OCHOBHBIE METOJBI U
JIOCTH)KEHHSI CENEKIMU PACTEHUN U
JKUBOTHBIX  (Ha  CENCeKIHOHHYIO
CTaHLMIO, IUIEMEHHYI0  (depmy,
COPTOUCITBITATENbHBIN Y9aCTOK N
TEIIMYHOE XO035HCTBO)

JKCTEephEp, OIU3KOPOACTBEHHOE
CKpeIllMBaHUe, 4HCTas JIUHUS,

reTepo3uC, HEpOICTBEHHOE
CKpeIIMBAaHUE, HCKYCCTBCHHBIN
MYTarcHes, TTIOJIUITIIOUBI.
CpaBHUBATbH (bopmbl
HCKYCCTBEHHOTO otbopa
(MaccoBoro u
HUHIUBUYalILHOTO), BUJIbI
THOpUAN3AAN
(6ITM3KOPOACTBEHHOM "
OTJIAJICHHOW), CHOCOOBI
TIOJTYYCHHUS TTOJTUILIONIOB.
[MpuBoanTH pUMEpHI

JOCTWIKEHUH CEJIEKLUU PacTEHUI
Y KUBOTHBIX

Bbuotexnonoruss kak oTpacib
MIPOU3BOJICTBA

buorexHomoruss ~ kak  oTpacib
MPOM3BOACTBA. | '€HHAs MHKEHEePHSs.
OTanel co3aHus peKOMOWHAHTHOMN
JHK u TpaHCreHHBIX OpraHH3MOB.
Knerounas WHXXEHEpHsl.
Kiterounsie KYJIBTYPBI.
MUKpOKIIOHATIBHOE  pa3MHO)KEHHE
pacTeHHH. Knonnposanue

PackpriBatb coJiepKaHue
TEPMHUHOB 51 MTOHATHM:
OMOTEXHOJIOr s, KJIETOYHAas
WH)XEHEepUsl, TeHHasl HMHXEHEepus,
KJIOHUPOBAHUE, TpPaHCTEHHBIE
opraam3mbl, MO (reHeTndecku
MOIU(PHUIIPOBAHHBIE
OpraHu3MBbl).
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BBICOKOTIPOAYKTUBHBIX
CeNbCKOXO035IMCTBEHHBIX
OpraHu3MOB. OKOJIOTMUECKHE U
ATUYECKUE TIPOOICMBI.

I'MO - TEHETHICCKU
MOAU(PHUITHPOBAHHBIE OPTAHU3MBI.
Hemoncmpayuu:

Tabnuyor u cxemvl. «OOBEKTHI
OMOTEXHOJIOTHI, «Knerounsie
KyJIbTypbl ¥ KJIOHUPOBaHHEY,
«KoHCTpyupoBaHue ©  MepeHoc
TE€HOB, XPOMOCOM

XapakTepru3oBaTh
OMOTEXHOJIOTHIO KakK OTpacib
MIPOU3BOJICTBA, OCHOBHBIC
JIOCTUKCHHUS OHOTEXHOJIOTUU B

obmnactu MIPOMBITIICHHOCTH,
CEILCKOTO XO03sicTBA H
MEIUIIAHEI.

[Tepeuncnars u xapakTepu3oBaTh
OCHOBHEIE METO/BI H

JIOCTHUKCHUS OMOWH)KCHEPHU.
OOCyXaTh 3KOJOTHUECKUE W
ATHYCCKHE AaCIEKTHI HEKOTOPBIX

HCCIIeAOBaHUN B obusactu
OMOTEXHOJNIOTUH (KJIOHUPOBAHUS,
HCKYCCTBEHHOTO
OILTOJIOTBOPEHHS,
HaIpPaBJICHHOTO W3MEHEHUS

TeHOMa U CO3JIaHMs TPAHCTEHHBIX
OpPTaHHU3MOB)

11 xmacc
Tema 1. OBoIOIMOHHAS OHOJIOTHS

Opomorust  u meronsl € | [Ipeanochuiku BO3HUKHOBCHHUs | PackphiBaTh coJiepyKaHue

W3yYCHUS 9BOJIIOIIHOHHOM TEOPHUH. | TEPMHHOB U MOHITHI: YBOJIIOLIUS,
OBOJIOIMOHHAS TEOpHs U €€ MECTO | MepexoaHbIe ¢dopmsl,
B OHOJIOTHH. Brnusinue | dusoreneTHyeckue psijibl, BHUIIbI-
SBOJIIOITHOHHON TeopHn Ha | SHJEMUKH, BUABI-PEITUKTHI, 3aKOH
pa3BuTHE OMOJIOTUH U JPYTUX HAYK. | 3aPOBIIICBOIO CXOJICTBA,
CBuUIETEILCTBA 3BOJIIOLMU. | OMOreHEeTUYECKUIA 3aKOH,
[TameoHTONOrNYECKHE: TOMOJIOTHYHEIE M aHAJOTHYHEIE
MOCJICI0OBATCIILHOCTh  TOSIBJICHUS | OPraHbl, PyJIUMEHTapHbBIC

BHJIOB B  IIQJICOHTOJIOIMYECKOU
JIETONIMCH, TepexoaHble  (OpMBI.
Bbuoreorpadguueckue: CXOICTBO H
paznmune dayH U QIop MaTepuKkoB
U OCTPOBOB. MOPHOJIIOTHYECKHE:
CXOJICTBA U pa3iIu4usg 3MOPHUOHOB
Ppa3HbIX BUAOB ITIO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE:

TOMOJIOTUYHBIE, aHaJIOTMYHBbIE,
pyAUMEHTapHBIE OpraHsbl,
aTaBU3MBI. MounekyJasipHO-
OMOXUMHYECKHE: CXOJICTBO

MEXaHU3MOB HACJEICTBEHHOCTH |
OCHOBHBIX

MeTaboNMYecKuX TyTeH y Bcex
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemwi: K. Jlunneir, X. b.
Jlamapk, Y. [Japsun, B. O.
Kosanmesckuii, K. M. bap, DO.
I'ekxens, @. Mrosep.

Tabnuyer u cxemvl: «PazButHe
OpPraHUYecKOro MHpa Ha 3emiey,
penbedHbIe TAOHIBI  «3apOJIBIIIH
MO3BOHOYHBIX JKUBOTHBIX),
«ApXEonTepUKCY.

OpTraHbl, aTaBU3MBbI.
[lepeuncasTe OCHOBHBIE ATaIlbl
pa3BHTHS IBOJTIOLIMOHHON
TEOPHH.

XapakTepru3oBaTh CBHICTEIHCTBA
IBOJIIOLIH:
NaJICOHTOJIOTUIECKHE,
ouoreorpaduyeckue,
HMOPHOIIOTHYECKHE,
CpaBHUTEIbHO-aHATOMHUYECKHE,
MOJIEKYJISIPHO-OMOXMMUYECKHE.
[MpuBoanTH IPUMEpHI
MEePEXOHBIX (OPM OPraHH3MOB,
(PUIIOTEHETUYECKUX PSIIOB.

[MpuBoUTH (bopMynHpOBKH
3aKOHOB
OMOr€HETUUECKOT O n

3apOoJAbIIIEBOI'0 CXOJACTBA
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Obopyodosanue:
ouoreorpaduueckas Kapta MHpa;
Koytekius «DOopMBI  COXPAHHOCTH

HCKOIIaeMBbIX YKUBOTHBIX u
pacTeHnid»; BIAXKHBIC TpeTmapaTsl
«Pa3zBuTHe HaceKOMOT0»,
«Pa3BuTHE JIATYIIKN

HUctopus pazBUTHS | DBOIIOLKUOHHAS Teopus Y. | PackpsiBaTh colep KaHue

MIPEACTABIICHUN 00 PBOTFOITIH JlapBuHa. IIpennockuiku | TEpMUHOB u TTOHATHM:
BOZHUKHOBEHHS JAPBUHM3MA. | CACTEMaTHKa, E€CTECTBEHHBIA W
JIBMKyIIre CUJIbl DBOJIIOLUU BUJIOB | UCKYCCTBEHHBIN OTOOP.
o HapBuny (m30BITOYHOE | XapaKTepu30BaTh OCHOBHBIC
pa3MHOKEHHUE MPU OTPAHUICHHOCTH | IBOJIOIMOHHBIC UzeH,
pecypcos, HeonpeaeaEHHas | KOHIECTIIUU u TEOpUH;
HU3MEHYUBOCTb, 0opnoa 3a | CpaBHHMBAaTh B3MVISIABI HA BUI U
CYyILIECTBOBAHHUE, ecrectBeHHBIN | aBomronmio K. Jlmmwes, XK.b.
otbop). Jlamapka, Y. [lapsuHa.

CuHTeTHYecKas TEOpHs dBOJIIOLUU
(CTD) 1 e€ OCHOBHBIC ITOJIOKCHUSI.
Hemoncmpayuu:

Iopmpemui: K. Jlunneit, XK. b.
Jlamapk, Y. lapBuH.

Tabnuysr u cxemwr: «llomymsmmny,
«KapTta-cxema Mapuipyta
IIyTELIECTBUA 4. Hapsunay,
«DopMBI 00pBOBI 3a
CYLIECTBOBaHUEY», «ECTECTBEHHBIN
otbop», «MHoroodpasue CopToB
pactenuit», «MHOrooOpa3ue mopos
JKUBOTHBIX)

OnenuBatre, Bxian Jluawes B
pasBuTHE CHCTEMATHKHU 5
OOBSICHATh MPUHITUTIBI

OMHAPHOI HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJCPKAHUEC U
3HAYCHHEC SBOITIOITHOHHOMN
kouuenuuu K. b. Jlamapka.

OreHuBaTH €CTECTBEHHO-
Hay4JHBIC u COLIHAJILHO-
SKOHOMHUYECKUE  TMPEATOCHUIKU

BO3HHUKHOBCHHUA 3BOJIIOL[HOHHOI>'I
teopun Y. [lapBuHa.

PackpsiBathb coZIepIKaHue
SBOJIKOLMOHHOW  Teopuun Y.
HapBuna; CpaBHUBATh
HEOIpEAETEHHYIO 51
ONPEACIEHHYI0  U3MEHYMBOCTb,

€CTECTBEHHbIN U UCKYCCTBEHHBIN

otoop, Gopmbl  OOprOBI  3a
CYLIECTBOBaHHE.

OnuceIBaTh IOJIOKEHUS
CHUHTETHUYECKON TEOpHUHU

spomonun (CTD) u 0OBACHATH
e€ 3HaueHue JiIs OMOJIOTHU

Bua: kputepum u CTpyKTypa.
Tlomynsuus Kak Kak
3JIeMEHTapHas €JUHULA BUAa

MuxkposBomonns. Ilomynanus kax
€IMHNIIA BUIA U DBOJFOIUH.
Hemoncmpayuu:

Tabauyvr u cxemor: «llomymnsiun,
«MyTanroHHast U3MEHYHUBOCTB.

Obopyoosanue: MHUKPOCKOTI,
MUKpOIIpernapaT «/Ipozodnma»
(mopma, myTtaruu (GOpMBI KPHUIHEB
M OKpacku  Tela),  MOJeJNb-
aInIMKanms «Iepexpéct
XPOMOCOM.

Jaoopamopnvie u npakmuuecxkue
paodomul:

JlaGopatopnass pabora Ne 1.
«CpaBHeHue BUJIOB 1o

MOP(OTOrHIECKOMY KPUTEPHION

Muxkpossosorus.  [lomyssiius
KaK eIMHUIIA BHJIA 1 SBOJIIOIINH.
Hemoncmpayuu:

Tabnuyw u cxembi:
«(lonymsiuuy,  «MyTalMoHHAs
M3MEHYHBOCTHY.
Obopyoosanue:
MuKponpenapar  «JIpozodunar»
(HOpMa, MyTaluu dopmbl
KPBUIREB W OKPAacKu  Tena),
moJienb-anmirkanus «llepexpécr
XpOMOCOM.

OMOXUMUYCCKUH, TCHECTUUYCCKUM,
JKOJIOTHYECKUH,
reorpaguyeckuil) ¥ HPUMEHSTH
KpUTEpHUU JULst OIMCaHHMs

MHUKPOCKOTI,
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KOHKPETHBIX BUJIOB.
XapakTepru3oBaTh  TOMYJISIHIO
KaK CTPYKTYPHYIO €JIMHUILY BHUJA
U HBOJTIOIUH.

OnuceiBaTh  MOMYJSIIHIO  TIO
OCHOBHBIM ITOKa3aTeNsIM: COCTaB,

CTPYKTypa
JBmwxymme cunel | JBmwkymue — cunbl  (dakTtopsl) | PackpeiBaTh coJep)KaHue
(prIeMeHTapHBIC (haKTOpHI) | DBONIOIIMKA  BHAOB B  IPHPOJAC. | TCPMHUHOB u MTOHATHI:
9BOJIIOLIMU MyTanoHHbIH nporecc U | KOMOMHATUBHAs H3MEHYHMBOCTb,
KOMOWHaTHBHAS W3MEHYMBOCTb. | MyTalllHy, MYTalOHHBIH
ITomynsimnoHHBIE BOJHBI M Apeid | mpoiecc, HOITYJISIIMOHHBIE
re’oB. V3omsust 1 MUrpanus. BOJIHBI, Jpei( I'eHOB, M30JILN,

Jemoncmpayuu: MUTpalyy.
Tabnuyer u cxemwvl: «JBmwxymue | XapakTepu3oBaTh 3JIeMEHTapPHbIE
CHJIBI HBOJIFOLIMI (akTopsl 9BOJIFOLIMU!
MYTalMOHHBIN Ipo1ecc,

KOMOWHATHBHAs HM3MEHYHUBOCTS,
MOMYJISIIMOHHbBIE BOJIHBI, Apeid
TeHOB, U30JISLMSI, MUTPALUSL.

YcraHaBnuBaTh MIPUYUHHO-
CIICZICTBEHHBIE  CBSI3M  MEXAY
MEXaHU3MOM M  PE3yIbTaTOM

JeHCTBUS JBIKYIIIX CuIl
(amemMeHTapHbIX (hakTopoB)
9BOJIIOLIMH
EctectBennsnit otbop wu ero | EcrecTBeHHbII oTbop — | PackpbiBath coZep KaHue
bopmbl HanpaBJSIOMHNA (akTop SBOJIONHUH. | TEPMUHOB u TIOHSITHIA:
®DopMBI eCTECTBEHHOTO 0TOOpA. €CTeCTBEHHBI 0TOOp, Ooprda 3a
Hemoncmpavyuu: CYLIECTBOBaHHE.
Tabauyor u cxemvi: «EctecTBenHblil | OMUCHIBATE MEXaHM3M ICHCTBUS
oTOopY, «boppba 3a | €CTECTBEHHOTO 0TOOpA.
CYLIECTBOBAHHUE) XapakTepru3oBarb bopmbl
€CTECTBEHHOTO otbopa
(mBWXKyIIUH, CTAOMIN3UPYIOLIHUH,
OU3PYNTUBHBIN) U CPAaBHUBATH MX
MEXTy COOOH.
XapakrepuzoBatb  00pp0y  3a
CYIIECTBOBAaHUE U CPABHUBATDH €€
BUIBI (MexBHIOBaS,
BHYTpUBHUIOBas,  Ooppba  C
HEeOJIaronpusATHEIMA  (PaKTOpaMH
BHEITHEH CpeJIbl)
Pesynprats sBosronmu: | [Ipucniocobnennocts  opranu3moB | PackpeiBath coJiep)KaHue
MPUCTIOCOOJIEHHOCTD Kak pe3ynbTaT 9BOJIIOIMH. | TEPMUHOB u TIOHSITHIA:
OPraHU3MOB u | [Ipumepsl  mpHCNOCOONEHUH Y | IPUCTIOCOOJICHHOCTS,
BUI000pa3oBaHue opranu3zmMoB.  ApomMop¢o3bl U | MOKPOBHUTEIHLCTBEHHAS u
WIMO0a AT TAIH. Bun W | mpeocTeperaronas OKpacka,
BUi000pazoBanue. Kpurepun BUia. | MAaCKUPOBKA, BUI0O0Opa30BaHHE.
OcHOBHBIE ¢opmbl | OnuceIBaTh MEXaHU3M
BU000Pa30BaHMS: BO3HUKHOBEHHS
reorpaduyeckoe, IKOJOTHIECKOE. MIPUCTIOCOOJICHUH Y OPraHU3MOB.
Jemoncmpayuu: BoIsBnsATh 110 M300paXKeHUsIM, Ha
Tabruyw u cXemvl: | )KUBBIX M (DPUKCHUPOBAHHBIX
«[IpucrocobIeHHOCTh npenaparax MIPUMEPEI
opranu3moBy»,  «l'eorpadudeckoe | MPUCTIOCOOICHHOCTH PACTCHHUM U
BUI000pA30BaHUEY, KUBOTHBIX K YCJIOBHSIM CPEIbI
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«IKOIIOTUYECKOE oOuTaHwus, JIOKa3bIBATh
BU1000pa30BaHHEY. OTHOCHUTEILHYIO
Obopyoosanue: 11eIecoo0pa3HOCTh
kosuteknus «[IpuMepsl 3alUTHBIX MIPUCIIOCOOJICHUH.
MPUCTIOCOOJICHUH Y KHUBOTHBIXY, XapakrepuzoBath  CHOCOOBI U
KOJIICKIIUS HACEKOMBIX C | MeXaHU3MBbI  BHJI000Pa30BaHUS;
pa3IWYHBIMA  TUIIAMH  OKPAacCKH; | OIMCHIBATH u CpaBHUBATh
Ha0OP IJIOJIOB U CEMSIH. OCHOBHBIC
Jlabopamopuvie u npakmuueckue | OPMBI  IKOJOTUYECKOTO U
pabomui: reorpaduyeckoro
JlaGoparopnass pabora Ne 2. | BumooOpa3oBaHus
«Onmcanue  TPUCITOCOOICHHOCTH
opraHu3Ma U ¢ OTHOCHUTEIHHOTO
XapakTepa»
Hampasnenus Maxkpo3BOJTIOLIHSI. PackpriBath coJiepIKaHue
MaKpO3BOIONIUT ®DopMBbI HBOJIONHN: PUIIETHIECKAsI, | TEPMUHOB u TIOHSITHI:
JIUBEPreHTHAs, KOHBEPIeHTHAS, | MAaKPOIBOJIIOIIHS, ¢unorenes,
napajuiesbHasl. HeoOpatumocTs | OuMonoruyeckuii  mporpecc
sBojrolMK.  [IpowcxoxeHue OT | perpecc, apomop(ho3,
HECTEIUATU3UPOBAHHBIX MTPEJKOB. | WAMOAJANTAIHS, oOras
[porpeccupyromast JICTCHEPAIIUs, aJlanTUBHAs
CTICIIAATN3AIHSL. AJanTHBHAS | pajJnaIysl.
panuarms. XapakTepuzoBarhb bopmbl
Jemoncmpayuu: IBOJIIOIIHH. BhISBIIATE
Hopmpemwi: A. H. CeBepIioB. apoMop 036l U UIHOAATITALIMN Y
Tabuywt u cxemvl: | PACTCHUHN U )KUBOTHBIX.
«ApoMopdo3bI», CpaBHUBATbH OMOIIOTHYECKUIA
«anoamanrauum, «OO0mas | mporpecc W OMOJOTHMYCCKUN
JIeTeHeparusD). perpecc, apomopho3,
Obopyodosanue: MOJENb | MOINOAIAIITAIINEIO u o01mIyto
«OCHOBHBIC HaIpaBJICHUS | JIETCHEPAIIHIO.
IBOJIOIMKY; O0BEMHAs  MOJeNb | BBISBIATL B3aMMOCBSI3H MEKIY
«CTpoeHre  TOJOBHOIO  MO3ra | MyTAMH ¥ HamnpaBlICHUSIMH
MMO3BOHOYHBIX) 3BOJIIOIIMM Yy  PacTeHUH U

KHUBOTHBIX

Bo3HukHOBeHMe M pa3BUTHE JKM3HHM Ha 3emuie

Ucropus xusHu Ha 3emue u
METO/JIbl €€ U3y4eHus. [ umoresnl
TIPOUCXOXKICHUS

JoHayuHble  OpeaCTaBICHUS O
3apOoKJIEeHUH  ku3HU.  Hayunsle
TUIOTE3bl BO3HWKHOBEHHS KU3HU
Ha 3emie: abuorenes u
ITaHCIICPMUSL. Xumuueckas
SBOJIIOIASA. AOHOreHHBIH CHHTE3
OpraHUYeCKUX BEILECTB u3
HEOPraHUYECKUX.
DKCepUMEHTAIILHOE
MIOATBEPKICHUE XUMUYECKON
sBostonMU.  HauvanbHble — »Tanbl
OmoornIecKoit 9BOJTIOIIHN.
I'unoresa MUpa.
dopmupoBaHue MeMOpaHHBIX
CTPYKTYP u BO3HUKHOBEHHE
MPOTOKJIETKU. [IepBrie KIETKH 1 UX
9BOJTIOLUSI. dopmMupoBaHUE
OCHOBHBIX rpynn YKUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tlopmpemui:

PHK-

PackpsiBaTh coziepKaHue
TEPMHUHOB 51 ITOHATHIM:
KpEalnoHU3M, abuoreHes,
BUTAJIN3M, HaHCTIepMHUS,
Oo1omon3, KOallepBarThbl,
npOoOHOHTHI, CHMOHOTEHE3.

XapaxkTepru3oBaTh METOIbI
N3y4YeHUs HUCTOPHYECKOTO

MIPOILIOTO 3eMIIH.

[lepeuncnsaTb OCHOBHBIE ATaIlbl
XAMHUYECKOH M OHOJIOTMYECKOH
JBOJIFOLIMU.

M3narath cojiepxaHue TUIoTe3 u
TEOpPUM BO3HUKHOBEHUS >KU3HU

Ha  3emute (kpearmmonnsma,
CaMOIIPOM3BOIBHOTO

3apOKACHUS (cTIOHTaHHOTO),
naHcnepMuu, rumnore3sl PHK-
MHpa).

OnwuceiBate dKkcriepuMenTtsl  C.
Mumnepa u  I. Opu 1o
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®. Pean, JI. [lactep, C. Muiep, A.
N. Onapwus, I'. FOpu.

Tabruywl u cxemol:
«Bo3HukHOBEHHE CoaneyHnon
CHUCTEMBI», «Pa3Butne
OPTraHU4YEeCKOro MUPAY,
«PacTturennHas KJICTKa,
«KuBoTHas

KJICTKa, «ITpokapuoTrnyeckas
KJIETKa»

MOy YECHUIO OpraHUYECKUX
BEIIECTB W3 HEOPTaHWYECKHX
myTéM adMOTEHHOTO CHHTE3a

OCHOBHBIE OTambl  3BOJIONUU
OpraHU9IecKOTO MHpa Ha 3emiie,
pa3BUTHE JKU3HHM IO 3paM U
nepuojam

Pa3purue xu3HN Ha 3emiie IO 3pam
u nepronaMm. Karapxeit. Apxeickas
u MIpOTEPO30iicKas 3pEL.
ITaneosoiickas 3pa U €€ MEPUOABL:
KeMOPpUHCKHH, OPIIOBUKCKUH,
CUJTypUNCKHUIA, JIEBOHCKH,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so3o0lickast spa U €€ TNEepUOIBbL:
TPUACOBBIA, IOPCKHIL, MEJIOBOM.

KaitHozolickast spa u €€ MmepuobL:

IMaJIeOreHOBBIMH, HEOTCHOBEIH,
AHTPOIIOI€HOBBIN.

XapakTepucThka KJuMara 51
TEOJIOTUYECKUX MIPOIIECCOB.

OCHOBHBIE ~ JTambl  JBOJIOLHMU
PaCTUTECIBHOTO U JXKUBOTHOI'O MHpaA.
Apomopdo3bl 'y  pacTeHHH U
KHUBOTHBIX. [l0sIBICHHE, pacuBeT U

BEIMHpaHHUE TPy KHUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauyor u cxemvl: «Pa3BUTHE
OpPraHUYECKOTrO MHpay,
re0XpPOHOIOTMYECKas TabIMIa;
Kosuteknuss «DopMBl COXPaHHOCTH
HCKOTIAeMBIX YKUBOTHBIX u
pacTeHuii.

Jlabopamopnsie u npakmuuecxkue
paodomul:

IIpaktnueckass pabora Ne 1.
«M3ydeHne HMCKOMaeMbIX OCTAaTKOB
pacTeHMidi M JKMBOTHBIX B
KOJUICKIIMSIX .

DKCKypCcHst «IBOITIOTTHS
OpPraHUyYecKoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN Wi
KpaeBeTuecKnii My3ei)

PackpeiBathb cojiep)KaHue
TEpPMHUHOB W TOHSTHH: 30H, 3pa,
epuo, apoMopho3Hl,
HanoaanTaluy.

3Hath MOCJIEI0BATENBHOCTh
DOHOB!: KaTapxew, apxeu,
npoTepo3oi,  (aHepo3oi;  3p:
apxeiickas, pOTEPO30iiCcKas,
najeo30McKasd, ME3030MCKas,
KallHO30MCKas; TEPUOJIOB:
KeMOPHICKHIA, OpPJIOBUKCKUH,
CUJIYPHUICKUH, JIEBOHCKHIA,

KAMEHHOYIOJIbHBIM,  IIEPMCKUH,
TPUACOBBIA, IOPCKUH, MEIOBOM,
MaJCOreHOBRII M HEOI'CHOBEIH,

AHTPOIOT€HOBBIM.

XapakTepus3oBaThb OCHOBHBIE
COOBITHA B pa3BUTHUU
OpPraHMYEeCKOT0 MHUpa IO 3paM U
IepuoiaM re0JIOTHYECKON
HUCTOPHH; STambl  Pa3BUTHS

pacTUTENBHOIO M JKUBOTHOTO
MUDA.

Beiienuts rnaBable apoMopgho3bl
pacTeHMii U KUBOTHBIX.
CpaBHUBaTb  MeXay  COOOI
IIpeICTaBUTENEH

CHCTEMAaTHYECKHX rpymmn
OpraHU3MOB, BBUIBISATH YEPTHI
YCIIOKHEHUS u
NPUCTIOCOOIEHHOCTH

K YCJIOBUSAM KU3HU

CoBpeMeHHas cucTema
OpPraHUYECKOT0 MUPa

Cucrema OpraHMYecKOTO MHpa Kak
oTpakeHue 3Bosound. OCHOBHBIE
CHCTEMATHYECKUE TPYIIIBI
OpraHu3MOB.

Jemoncmpayuu:

Tabruywvr u cxemvl: «CoBpeMeHHas
CUCTEMa OPTaHUYECKOT0 MHUPay»

PackpsiBath COACPIKAHUE
TEPMUHOB u TIOHSITHHA:
CUCTEMAaTHKa, HUCKYCCTBCHHaA H
€CTEeCTBEHHAsl  KJacCU(HKaIus,
OuHapHas HOMEHKJIaTypa,
MPUHLMI HEPAPXUIHOCTH.
XapaxkTepru3oBaTh COBPEMEHHYIO
CHCTEMY OPraHHYeCKOro MUpa

SBOJ'HOLII/IH YCJI0OBCKa

9BOJ'H-OLII/I$I YCJIOBCKA.

PaCKpLIBaTL COZACPIKAHUC
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(anTpomoreHes) AHTpOIIONOTHS Kak HayKa. | TCPMHUHOB u TOHSATHA:
PazButue MpeJICTaBICHUI O | aHTPONOJIOTHS,  AHTPOTIOrEHE3,
MPOUCXOXKJICHHN yejoBeka. | 4yenoBek  pazymubeii  (Homo
Merto/bl M3y4YeHUs] aHTpOINOreHe3a. | Sapiens), PSMOXOXKJICHHE,
CXO0JICTBa W Pa3NUuMUsl YEIOBEKA W | BTOpasi CUTHAIbHAS CUCTEMA.
JKUBOTHBIX. Cucremarnyeckoe | [lepeuncisars 3a7a9u
MOJIOKECHHUE YeJIOBEKa. | aHTPOIIOJIOTHH, 9TaIbl
Jemoncmpayuu: CTaHOBIICHHS u pasBUTHS
Topmpemsi: Y. JlapBuH. MpeJICTaBICHUN 0
Tabnuyvr u cxemwvl: «CpaBHEHHE | IPOUCXOXKICHUU YEIIOBEKA.
AHATOMHYECKHX 4YepT CTpoeHus | MznaraTb OCHOBHBIC IMOJIOKCHUS
YyelnoBeka W 4YeloBekooOpa3Hbix | Teopuu Y. JlapBUHA, KPUTHICCKH
00e3bsHY. OIICHUBATH HEHAYYHYIO
Obopyoosanue: CJICTIKH win | “HGOPMAILIHIO O MPOUCXOKICHUN
NU300paKECHUST KAMEHHBIX OPYIHA YenoBeKa.

MEepPBOOBITHOTO YeNOBEeKa: KaMHH- | 3HATh CHUCTEMAaTHIECKOe
qyonepsl, pyouina, ckpedna 10JIO’KEHUE
BUJIA Homo sapiens,
MEPeYHcIiaTh ero mopdosoro-
aHATOMUYECKHE MPU3HAKU
pasHoro ypoBHs (THII, KIacc,
OTpSIA U JAP.).
YcraHaBIMBaTh YEPThI CXOJCTBA
U pa3IMuYMid  dYelloBeKa U
YKUBOTHBIX.
OOBsICHATH u OIICHUBATH
3HAYCHHWE HAyYHBIX B3HAHUH O
NPOMCXOKJICHUN YelloBeKa JIJIsl
MOHUMAHHUS MecTa W POIJU
YeJloBeKa B MPUPOJIE

Hdewkymue cuinbl  (pakropsl) | Jswkymme — cunbl  (daxTopsl) | PackpsiBaTh coJiepyKaHue

aHTPOIIOreHe3a aHTporiorene3a.  HacnencTBeHHast | TEPMUHOB W MOHSITHH: (HAKTOPHI
W3MEHUUBOCTh W  E€CTECTBEHHBIH | aHTPOMOreHe3a, IPYIIOBOE
orbop.  OOmecTBeHHBId  00pa3 | COTPYAHUYECTBO, peub,
JKU3HHM,  HM3TOTOBIICHHE  OPYAUH | opynuitHas JeSITeTBHOCTD,
TPYy/ia, MBIIICHUE, PEUb. MOTUMOPDHU3M.
Jemoncmpayuu: XapakTepu3oBarhb JIBIDKYIIHE
Tabnuyvr u cxemvi: «CpaBHeHHE | cuiibl ((aKTOPBI) aHTPOIIOIeHE3a:
AHATOMHYECKUX YEPT CTPOCHUS | OMOJIOTHYECKHUE U COIHMAIbHBIC,
YeloBeKa W YEIOBEKOOOPA3HBIX | CPABHUBATH UX MEXKY COOOH
00€e3bsHY, «OcHOBHBIE ~ MecTa
MaJICOHTOJIOTMIECKUX HaXO0JI0K

MPEIKOB COBPEMEHHOT'O YETIOBEKAY.
O6opyoBaHue: MYJISKH
«[IpoucxoxeHne 4eJIoBeKa
(MaJICOHTOIOTMYECKUE HAXOJIKH )»

OcHOBHbBIE cTagun S5BOJIFOIITUNA
YCIIOBCKa

OCHOBHBIE ~ CTaiUd W  BETBU
IBOJTFOITAH YeJIOBEKa!
ABCTPAIONUTEKH, Ye0BEK yMEIbIi,
Uenoek mpsimoxonsiiuid, YemoBek
HEaH/IepTAIIbCKUH, Yenmosek
pasyMHBI  COBPEMEHHOTO  THIIA.
Haxonku ucKomaeMbIX OCTaHKOB,
BpeMs  CYIIIECTBOBaHHS, 001acTh
pacnpocTpaHeHus, 00BEM
TOJIOBHOTO MO3ra, 00pa3 >KH3HH,
opyausl.

PackpriBats coJiepKaHue
TEPMHUHOB U ITOHSTHI:
aBCTPAJIOIINTEK, YeII0BEK
YMEIBIH, YEJI0BEK
NPSAMOXOJAIINM, HeaHJepTajel,
KpPOMaHbOHEL,  HEOJUTHYECKas
peBoaronus, epBOoOBITHOE
HCKYCCTBO.

XapaxkTepu3oBaTb U CpaBHUBATh
MEXy COOOW OCHOBHBIC CTaJIUU
SBOJIIOLUU YeJIOBeKa:
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Jemoncmpayuu:
Tabruyvr u cxemvi: «OCHOBHBIC
MecTa MAJICOHTOIOT MYECKUX

HaxOJIOK TMPEAKOB COBPEMEHHOIO
yenoBekay, «JlpeBHeiiine oIy,

«JIpeBHue JIIOINY, «ITepBbie
COBPEMCHHBIC JIFOJTNY.

O6opynoBaHue: MYJISIKH
«[Ipoucxoxaenue YeI0BeKay
(GrocTBI aBCTPAJIONUTEKA,
NUTEKaHTPOIIA, HeaH/IepTalblia,
KPOMaHbOHIIA); CJICTIKH Win

U300paXKeHUsT KaMEHHBIX Opyauit
MEPBOOBITHOTO YEJIOBEKA: KaMHH-
4omepsl, pyonia, ckpebia

XPOHOJIOTHYUECKHUH BO3pACT,
apeay pacrnpocTpaHeHUs, 00BEM
TOJIOBHOT'O MO3T

YenoBeueckue pachl u | YUenoBeueckne pacel. OcHoBHBIC | PackpriBaTh cojiep)KaHue
NPUPOIHBIC ajanTauuy | OOJbIIME  pachl:  E€BPONECOWAHAS | TEPMUHOB M TOHSTHUH: Pachl,
YeoBeKa (eBpaswmiickas), HETPO- | pacoreHes, COUUAN-AAPBUHU3M,
aBcTpanonHas (9KBaTOpHaibHAs), | pACH3M, METHCAITHSI.
MOHTOJIOHTHAS (asmarcko- | Xapakrepu3oBaTh W CPaBHHBATh
aMepUKaHCKas). NpeACTaBUTENCH  YelOBEYCCKHX
YepTst MIPHUCTIOCOOJIEHHOCTH | pac,
MIpeJICTaBUTENEH YeTIOBEUECKUX pac | pacKpbIBaTh MIPUYUHBI u
K  YCIOBHSIM  CYIISCCTBOBAHHUS. | MEXaHU3MBI pacoreHesa,
EnnHCTBO  denoBeUeCKMX — pac. | MepevyHcisTh W NPUBOAMTH
Kputnka conuansHOTo AapBUHU3MA | IPUMEPHI  MPUCTIOCOOICHHOCTH
W pacu3ma. YeloBeKa K YCJIOBHUSIM CpEIbl,
Jemoncmpayuu: OpUMeEpBl  TPUCIIOCOOUTETHHOTO
Tabnuyst u cxemwl: «YenoBedeckue | 3HAYSHUS PACOBBIX MTPU3HAKOB.
pacsD» Jloka3piBaTh ~ €IWHCTBO  BHJA
Homo Sapiens, HAYYHYIO
HECOCTOSITENTLHOCTh PacoBbIX
TEOpU, WOEH  COLMAIBLHOTO
JapBUHU3MA 1 pacru3Ma
Tema 3. OpranusMsbl M OKpYKaKOLIasi cpeaa

DKOJIOTHs KaK HayKa

OKoJIOTHsl KaK Hayka. 3ajadd |
pasJiesnbl 3KOJIOTHN.

Mertobl 9KOJIOIMYECKUX
WCCJIEIOBAHUN.

DKOJIOTHYeCcKoe MHPOBO33pEHHE
COBPEMEHHOTO YeJIOBEKa.
Hemoncmpayuu:

Iopmpemwi: A. T'ymbonpar, K. ©.
Pynbe, O. I'ekkens.

PackpsiBath COZIEpIKaHUE
TCPMUHOB U MMOHSTHIA: 3KOJIOT'HA,
IIOJIEBBIE HaOJII0ICHUS,
OKCIICPUMCHTHI, MOHUTOPUHT
OKpy>Karolen Cpebl,
MOJIETTUPOBAHUE, IKOJOTHIECKOE
MHPOBO33pEHHE.

Ilepeuncnars 3a7auu 3KOJIOTHH,
e€ pazjensl U CBS3HM C JIPYTHMHU

Tabnuyer  u  cxemwl:  KapTa | HAYKaMH.
«[IpupoaHbie 30HBI 3eMIT» XapakTepru3oBaTh METO/IbI
JKOJIOTHYECKUX MCCIIEN0BAHUM

Cpenpl oOuTaHus u | Cpeapl  oOuTaHusi  OpraHu3MoB: | PackpwiBaThb coJiepKaHue
9KOJIOTHYECKHE (PaKTOPEI BOJIHAA, HA3eMHO-BO3JyIIHAsl, | TEPMUHOB U TOHATHH: cpefa

MOYBEHHaA, BHYTpHU- | OOUTaHuS, 9KOJIOTUYECKHE

OpraHU3MeHHas. (akTopsl, OMOJIOTHUECKUIA

Okonornueckue GpakTopsl. ONTUMYM, OTpaHMYUBAIOIINN

Knaccudukarnms 3K010rn4ecKux (TMMUTHPYTOIIN)

(bakTopos: abuotnueckue, | hakTop.

OMOTHYECKHE U aHTPOIIOTCHHBIE. XapakTepru3oBaTh YCIOBUS CPEJ

[eiictBue 9KOJIOTMYECKUX | OOUTAaHUS OpPraHN3MOB;

(haKTOpPOB HA OPraHU3MBI. KJIaCCU(UITPOBATH u
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Jemoncmpayuu:
Tabnuyer  u  cxemwi:  «Cpelbl
0o0UTaHUS OPTaHU3MOBY

XapaKTCpU30BaATh SKOJIOTUYCCKUEC

(hakTophI: a0MOTHYECKHUE,
OMOTUYECKHE U aHTPOIIOTCHHBIE,
OnuchIBaTh JeiicTBHE
9KOJIOTHYECKUX  (HhaKTOpOB Ha
OpTaHu3MBbl.

XapakTepruzoBaTb OCOOCHHOCTH
CTPOCHUS U >KU3HEACATCILHOCTH
pacTeHuit

AbuoTtnyeckue paKToOpbl

AlOuoTnyeckne  (aKTOphL:  CBET,

TemIeparypa, BJIaYKHOCTb.
®dotorepuoausm.IIprucmocodneHms
OpraHu3MOB K JEHCTBUIO
a0MOTUYECKUX ¢baxTopoB.
Buoniornyeckue puTmsl.
Hemoncmpayuu:

Tabruyw u cxemul:
«DoTtoneproan3M.
Jabopamopnsie u npakmuuecxkue
paoomul:

Jlaboparopnass pabora Ne 3.
«Mopdonoruueckne 0cobeHHOCTH
pacTeHuii U3 pasHbIX  MeECT
o0uTaHUS.

Jlaboparopnass pabora Ne 4.
«BnusgHue cBera Ha poCcT W
pa3BUTHE YEPEHKOB KOJIEYCay

PackpsiBath COAEpKaHue
TEPMHUHOB u TTOHATHM:
a0MOTHUYECKHE (bakTopwI,
(doronepronnsM, OHOIOrUUECKUE
PUTMBEL.

AHanu3upoBaTth JIEUCTBUE CBETA,
TEMIIepaTyphbl, BIAXHOCTU Ha
OpraHu3Mbl n NpUBOAUTDH
MIPUMEPBl  TPHUCIIOCOOICHHOCTH
OpraHU3MOB. IIpoBonuth
OHMoJIOrMUecKue HAOIOJACHUS |
opopMIIATH pe3ynbTaThl
MIPOBEIEHHBIX HAOIIOICHUI

buoTtnueckune paxTops

buotnueckne  daxtopel.  Bumbl

OHMOTHYCCKUX B3aMMOCHCTBHIM:
KOHKYPEHIIHUS, XUIIHUYECTBO,
cumOno3 u ero (dhopMEL.
[Tapazutusm, KOOMepawus,
MYyTYyaJu3M, KOMMEHCAJIN3M
(KBapTHPAHCTBO, HAXJICOHHUYECTRO).
AmMencanusm, HEUTpaIn3M.
3HaueHue OMOTHYECKHX
B3aNMMOJENCTBUN s

CYIIECTBOBAHUS  OPraHU3MOB B
MIPUPOJTHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabruyor u cxemor: «lluiieBbie
TICTTIDY

PackpsiBathb coZIepIKaHue
TEPMUHOB u MIOHSITHI:
onoTHyecKue (baxTopsl,
XHUIHUYECTBO, MapasuTU3M,
KOHKYPEHLHS, MYTyaJu3M,
CUMOHO03, KOMMEHCAJIU3M,
HaxJeOHUYECTBO,
KBapTHPAHCTBO, aMEHCAJIN3M,
HEUTpaIu3M.

XapakTepru3oBarb OHOTHYECKHE
(hakTopbl u BUIbI
B3aMMOOTHOILICHUN MEXTY
OpraHu3MaMy; MIPUBOJIUTH
IIPUMEPBL B3aUMHOMU
MIPUCTIOCOOJIEHHOCTH
OpPTaHU3MOB.

CpaBHHUBAaTh MEXIY COOOU BHIBI
OMOTHYECKUX  B3aUMOJICHCTBUI

OpraHW3MOB
DKOJIOTHYECKHe DKOJIOTHUECKHE  XapaKTepUCTHKU | PackpriBath colep)KaHme
XapaKTEPUCTHKHU BHJIA u | momyssuund. OCHOBHBIEC MTOKA3aTENH | TEPMUHOB u TTOHSTHI:
MOMYJISIUN MOMYJISILIUN: YUCJICHHOCTD, | TMOIMYJISIUS, YUCJIEHHOCTb,
IJIOTHOCTB, POXKIAEMOCTb, | INIOTHOCTb, POKI1aeMOCTb,
CMEpPTHOCTh, TIPHPOCT, MUTPALHUS. | CMEPTHOCTb, IPUPOCT, MUTPAITHS,
Junamuka YUCIICHHOCTH | JAUHAMUKA YUCJIICHHOCTH
MOMYJISIUUHU U €€ peryJssiusl. MOMYJISALUH.
Hemoncmpayuu: XapaxkTepu3oBaThb OCHOBHbIE
Tabnuywl u cxemwvr: «llonymsinyuy, | MOKa3aTeNld H  OKOJIOTHYECKYIO
«3aKOHOMEPHOCTHU pocTa | CTpyKTypy MONYJISILUY;
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YHCICHHOCTH MO JISILIUU
UHDY30pUA-TYDETHKI.
Jlabopamopnvie u npaxkmuueckue
paodomul:

[Ipaktnueckas pabora Ne 2.
«lToacy€éT MIOTHOCTH MNOMYJSALUUN
pa3HBIX BUJIOB PACTCHHID

OIIMCHIBATH MEXAaHNU3MbI
peryianun YUCJIICHHOCTH
MOy

Tema 4. Coo011ecTBa M DKOJOTHYECKHE CHCTEMBI

Coo0miecTBa OpraHu3MoB

CoobmiecTBO OpraHU3MOB -
omorieno3. CTpyKTypsl OHoIe HO3a!
BUJIOBas, MPOCTPaHCTBEHHAS,

Tpoduueckass (mmuieBas). Bunsl-
JIOMHHAHTBHI.

Cps13u B OHOIICHO3E.
Hemoncmpayuu:

Tabnuyvr u cxemwvl: «llumeBsle
nenu», «buomeHo3: cocraB U

CTPYKTYpa».
Obopyodosanue: MOJIEITh-
aNIUIAKAIHS «TumaHbie
OHMOIICHO3BDY; repOapuii
«PacturenpHble CO00IIIECTBAY;

xoneknusa «buorenosy

PackpeiBath cojiep)KaHue
TEPMHUHOB W TIOHATHI: OMOIIEHO3,
9KOCHCTEMA, OmoreoLeHos,

BUAbI-TOMHWHAHTHI,
OKOJIOTUYCCKAas HUIIIA.

XapakTepu3oBarh OuoLIeHO3
(cooOmiecTBo), €ro BHJIOBYIO,
MPOCTPAHCTBEHHYIO "

TPOPHUECKYIO CTPYKTYPHI.
OOBSCHATH POJIb KOMITIOHCHTOB
OHOIICHO3a B MMOJUICP)KAHUU €ro
CTPYKTYpBI M CYIICCTBOBAHHUS HA
OIPEIEAEHHON TEPPUTOPHH.
OOBACHATE OMOIOTMYECKU I
CMBIC]T SIPYCHOCTH W JIHUCTOBOM
MO3aUKH.

CpaBHUBATH KOMITOHEHTBI
OHOILIEHO30B, 150:¢ BHJIOBYIO,
MIPOCTPAHCTBEHHYIO 51

TPOPHUUECKYIO CTPYKTYPBI, CBSI3H
MEXY OpraHu3MaMHU

DKOCHUCTEMBI U 3aKOHOMEPHOCTHU
UX CYHICCTBOBAHUA

OKOJIOTHYECKHE CHUCTEMBI
(3KOCHCTEMEI). IlonsTne 00
IKOCUCTEME B OMOTEOIIEHO3E.
OyHKIIMOHABHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOYLIEHTHI,
KOHCYMEHTBI, peAyEHTHI.
KpyroBopor Bemects M TOTOK
SHEPTUH B IKOCHUCTEME.
Tpoduyeckue (MUIIEBBIE) YPOBHH
skocucTteMbl. [lumeBble menu u

CeTH. OCHOBHBIE  TIOKa3aTenu
9KOCHCTEMBI: oromacca,
MPOLYKIIHS. OKoJIoruYecKue
MTUPAMHU/TBL: MPOAYKIINH,
YHCIIEHHOCTH, Onomaccel. CBOKCTBA
3KOCHUCTEM: YCTOWUYUBOCTB,
CaMOPETYJIAIHNS, PA3BUTHE.
Cykueccust.

Hemoncmpayuu:

Hopmpemsi: A. IIx. Tencnn, B. H.
Cykaués.

Tabnuyvr u cxemor: «l[IpuponHsie
coobmiecTBay, «llenu muTaHusy,
«IKoJorudecKas mupamMmuaay

PackpriBath coZIep KaHue
TEPMUHOB u MOHSITHI:
JKOCUCTEMA, OuoreomneHos,
MIPOAYLIEHTHI, KOHCYMEHTHI,
PEIyLEHTHI, Tpoduyeckue

YPOBHH, IUIIEBas
Lelb U CETh, DKOJOTMUYECKHE

TTUPAMHU/TBL, ouomacca,
MPOAYKIIHS, CYKIIECCHSI.
XapakTepus3oBaThb CBOMCTBa
9KOCHCTEMBI (€€ CITOCOOHOCTh K
JUTATETHHOMY
CaMOIIOIICPKAHHUIO,
OTHOCHUTEIFHO 3aMKHYTBIH
KpyTrOBOPOT BEIIECTB,
HEOOXOIUMOCTD MOTOKA
SHEPTHUH).

CpaBHI/IBaTL HaCT6I/IH_IHBIC n
JOCTPUTHBIC IIUIICBBIC OCIIH,

TpoduuecKue YPOBHH
9KOCHCTEMBIL.

Paznyuats HPaMUJIBI
MIPOAYKITHH, MUPaAMHUJIBI

YUCJICHHOCTH W IHUPaAMUJIbBI
OHMOMACCHL.
CocTaBisiTh IIEONA ©U  CETH
[IUTAHUA.
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[Tepeuncnars CBOICTBa
9KOCUCTEM: YCTOWYUBOCTb,
caMoOperyJIsIus, pa3BuTHE
(cykueccus).

OnuceIBaTh MEXaHH3M

NOAJCpKAHUSI  paBHOBECHS B
3KOCHUCTEMAX.

XapaxkTepu3oBaThb CYKLIECCUH,
BBISIBJISITh TPWYWHBI W 00IINe

3aKOHOMEPHOCTHU CMEHBI
3KOCHCTEM

IIpupoaHbie S3KOCHCTEMBI [IpupoaHbie 5KOCUCTEMBI. PackpeiBath cojiep)KaHue
DKOCHCTEMBI PEK U 03€p. TEPMUHOB U TIOHSTUI: BOJHBIC
Dxocucrema XBOMHOTO WU | D9KOCUCTEMBI, OHMOTCOIICHO3HI,
IIIPOKOIUCTBEHHOTO JIeca. (bUTOMNIAHKTOH,  300IUIAHKTOH,
Jemoncmpayuu: OeHToc, rymyc.
Tabruyvr u cxemsi: «Ikocucrema | [IpuBoauTh IPUMEPHI
IIPOKOIUCTBEHHOTO Jeca», | MPUPOJHBIX SKOCHUCTEM CBOEH

«IKoCcHUCTEMa XBOMHOTO  JIecay,
«buo1eHo03 Boj10EMay.
Obopyodosanue: repbapuu u
KOJUTEKIIUU PACTEHUH W KUBOTHBIX,
MPUHAIEKAIITIX K pa3HBIM
OKOJOTHYECKUM TPYIINaM OJHOTO
BHUA

MECTHOCTH.
CpaBHUBATh Ha3eMHBIE U BOJHEIC
9KOCUCTEMBI; OpraHU3MBI,
oOpa3yromie pasHbIe
TpoHuUECKHEe YPOBHU

AHTpOHOFGHHBIe OKOCHCTEMBI

AHTpOTIOTeHHbIE 9KOCHUCTEMBI.
ATpPO3KOCHCTEMBI.

Ypboskocucremsl. buonornyeckoe
51 XO3SIIICTBEHHOE 3HAYEHUE

arpodKOCHCTEM U ypOOIKOCHUCTEM.
buopasHooOpasue  kak  (aktop

YCTOHYHBOCTH AKOCHUCTEM.
CoxpaHeHue OHMOJIOTHYECKOTO
pa3HooOpasus Ha 3eMIie.
Hemoncmpayuu:

Tabauyst u cxemvi: KATPOIIEHO3Y.
Obopyodosanue: KOJUICKITHS
«Bpenurenu BaXKHEHIIINX

CEIIbCKOXO03SUCTBEHHBIX KYJIbTYpP»

PackpsiBathb coZep KaHue
TEPMHUHOB u MIOHATHUH:
AHTPOIIOTCHHAS JKOCHUCTEMA,
arposKOCUCTEMA,
ypOo3KOCUCTEMA,
OouropasHooOpasue.
XapakTepru3oBarb
arpo3KOCUCTEMBI u

ypOOIKOCUCTEMBI, OCOOEHHOCTH
UX CYIIECTBOBAHHUSI.

[MpuBoUTH MPUMEPHI
AHTPOTIOTEHHBIX IKOCHCTEM
CBOEH MECTHOCTHU, OTHCHIBATh HX
BHUJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBaTh COCTaB U CTPYKTYPY
HPUPOIHBIX IKOCHCTEM u
arpodKOCUCTEM, arpO3KOCHCTEM
1 ypOOIKOCHCTEM

Buocdepa - riodansHast
JIKOCHCTEMA 3eMIn

Yuenne B. W. BepHaickoro o
ouocepe. ['panunpl, coctaB u
cTpyktypa  Oumocepsr.  XKuBoe

PackpsiBath COZIEpIKaHUE
TEPMHHOB U MOHATHIA: OHocdepa,
JKHBOE BEHIECTBO, JHHAMHYECKOE

BENIECTBO W  ero  (yHKIMHU. | paBHOBECHE.

Ocob6ennoctu 6mochepsr Kak OmnenuBath  Bkimam B. .
riio0anbHON 9KOCUCTEMBI. | BepHanckoro

Junamuueckoe  paBHOBeCHE U | B CO3JIaHUE Y4eHUs o Ouocdepe.
oOpaTHas cBs3b B Ouochepe. XapaKkTepru30BaTh COCTaB
Jemoncmpayuu: ouocdepsl, (QPyHKIMH KHUBOTO
Tlopmpemui: B. V. Bepnanckuii. BEILECTBA ouochepst u
Tabnuywrt  u  cxemwi: «OOmas | onpeaensats (Ha kapre) o0JACTH
CTPYKTypa ouocdeps», | ero HauOONIBIIETO
«PacnpocTpaHeHre  KHM3HM B | paclpOCTpaHEHHUsI.
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ouocdepe», «O30HOBBI  dkpaH | [IpuBomuTh NIpUMEPBI
ouochepsn MPOSIBICHUS (YHKITUH HKHUBOTO
BeIIeCTBa ouocepsl,
OMOTCOXMMHYCCKOM
JIeSITEIIBHOCTH YeIIOBEKA.
ITepeunciarsb OCOOCHHOCTH
ouocepbl  Kak  TI00ATLHOM
SKOCHCTEMBI 3eMJTH
3aKOHOMEPHOCTH KpyrosopoTst BEIIIECTB u | PackpeiBaTh coJiepKaHue
CyIIIeCTBOBAHMSI OHOCHEPHI OMOTCOXMMHUYICCKIC [UKJIBI | TEPMHHOB u TTOHATHIA:
3JIEMEHTOB (yTJiepo/ia, a30Ta). LIEJIOCTHOCTh ouocdepsl,
30HaITBHOCTH O6mocdepsl. | KpyroBopoT BEIIIECTB,
OcHOBHBIE OMOMBI CYIIIH. OMOTeOXMMUYECKHE IIAKJITBI
Jemoncmpayuu: JJIEMEHTOB, 30HAIBHOCTh
Tabnuywr u cxemvi: «Kpyrosopot | 6uochepsi, OMOMEI.
yriaepona B ouocdeper», | OnMCHIBATH KpPyTOBOPOT
«KpyroBopot azoTa B mpupoie» BEIICCTB, OMOTCOXMMUICCKHEC
OUKJIBI a30Ta W yriepoaa B
ouocdepe.
OOBSCHATH MPUIHHY
30HATBHOCTH ouocdepsl.

[lepeuncnare u XxapakTepu30BaTh
OCHOBHBIE OMOMBI CYILIN 3eMJIH

YenoeuecTBO B Omochepe

SeMitn

YenoseuecTBo B Ouocdepe 3emin.
AHTpOIIOTEHHbIE ~ M3MCHEHHsS B
omocdepe. [ moGanbHbIE
9KOJIOTHUYECKHE MPOOIEMBI.
Hemoncmpayuu:

Tabnuysr u cxemst: «lIlpumepHbie
AHTPOIIOTEHHBIC BO3JCHCTBHS Ha

PUPOLY», «Baxneiimue
WCTOYHUKH 3arps3HEHUs BO3AyXa U
IPYHTOBBIX  Bonm», «llouBa —
BaKHEHIIAs COCTaBJIAIOIIAA
omocheps», «®DakTopbl
Jerpafganuu nousy», «llapHUKOBBIN
addexty, «DaxTophl
paaroaKTUBHOIO 3arpsI3HEHMS

ouocteper»; KpacHas kaura PO,
N300paKeHUsT OXPaHSEMbIX BHJIOB
pacTeHuil U )KUBOTHBIX

PackpsiBath COZEpKaHUe
TEPMUHOB u MOHSITHI:
AHTPOIIOTCHHBIE HU3MEHEHUS,
3KOJIOTUYECKUI KpU3HC,
riio0abHbIE

IPOOJIEMEI.

XapakTepu3oBaTh OHOC(EPHYIO
pOJIb YeoBeKa.

[IpuBonuTH MIPUMEPHI
AHTPOIIOT'CHHBIX H3MEHEHNl B
ouocdepe.

OneHuBaTh MOCTIEACTBUSA
3arps3HEHUS BO3/1YILIHOH,
BOJTHOH cpensl, N3MEHEHUA
KJIUMAaTa, COKpaIleHHs
Oropa3zHooOpa3usl.
@opMyIHpoBaTh  COOCTBEHHYIO
NO3UIUI0 10 OTHOIICHHIO K

rJI00IBHBIM U PETMOHAIBHBIM
9KOJIOTHYECKUM npobiemawm,
apryMEHTUPOBATh CBOK TOUYKY
3peHusl.

Ha3piBaTh NpHYMHBI NOSBIECHUS
MIPUPOJOOXPAHHOM JTHUKH,
PacKpbIBaTh 3HaYEHUE IIporpecca
JUIs TIpEO,

CocymiecTBOBaHHE TPHPOIBI U
YeNoBeYecTBa

CocymiecTBOBaHWE  TPHUPOABI U
YeJI0BEYECTRa. CoxpaneHnue
Omopa3zHoOOpa3usi  Kak  OCHOBa
ycToiunBocTH Onocdepsl. OcHOBa
palroHaIbHOTO yIpaBJIeHHsI

OPUPOAHBIMU pecypcamMd W HUX

PackpsiBath COZEp)KAHUE
TEPMUHOB u MTOHATHUI:
panuoHaNbHOE
MIPUPOIONOIb30BAHHE,
YCTOWUYUBOE pasBuTHE,
KOJBOIIOLUSI.
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HCIIOJIb30BaHHUE. Joctwkenust | XapakTepu3oBaTh pallOHAIbHOE
OMOJIOTUH M OXpaHa IPHUPOABL. UCIIOJIb30BaHUE HPHPOIHBIX
Hemoncmpayuu: PECypcoB; OCHOBHBIC HOJIOKCHHS
Tabruyer u cxemwi. «buocdepa M | KOHIEIIHN YCTOHYHBOTO
YEJIOBCK» Pa3BUTHS

5. OueHka IJIaHMPYeMBbIX Pe3yJbTATOB 00y4eHH

Cucrema oueHnBaHus

IIpeomem Bec oyenku epaghux KOHMPONbHIX

Meponpusmuil.
«Buonozusn» ponp

Tucomenunvie popmsl mexkyuwe2o KOHMpoa

CraproBast ZMarHOCTHKA

CeHTsI0pp TeKyIIero y4eOHOTO
rosia

KontponbHas pabora

2 B IepBOM cemecTpe, 2 BO
BTOPOM CeMecTpe

[IpakTrueckas pabora

2 B IIEPBOM ceMecTpe, 2 BO
BTOPOM CEMECTpe

JlaboparopHas pabora

8 B mepBoM cemectpe, 4 BO

BTOPOM CEMecTpe

Homamrass paboTa

1 pa3 B Hexmemto

Tect

3 B K&XJIOM CEMECTpe

[IpoextHas paboTa (ecau KTO-TO
u3 y4ammxcs BEIOpaI
JIMHIBUCTHYCCKYIO TEMY 110
PYCCKOMY 3BIKY)

1 pa3 3a y4eOHBIH rox

Yemuvie ghopmur mexywezo konmponsa

YcTHBIN OTBET

1 pa3 B Hezemto

Jomainee 3ananue — 1

VYcTHbIN 0TBET — KO3 puiueHt — 1
[TpakTuyeckas pabora — 2
Jlaboparopuas pabora — 2

Tect -3

KonTponbhas padora — 5
[TpoexTHas pabora — 5
TBopueckas padorta — 3

KPATEPUU 1 HOPMbI OIIEHKY 3HAHUI U YMEHUM

OBYYAIOIIUXCHA

®OPMBbI KOHTPO.ISI:YCTHBIA OTBET, JABOPATOPHAS PABOTA, ITPOEKT,

TECTUPOBAHHE.

®opMbI KOHTPOJISI: YCTHBINH OTBET, J1a00paTopHbIe paboThl, TECT
Kpurepun u HOpMBI OLICHKHU 3HAHUH M YMEHHH 00y4arOLIuXCsA
Onenka "5" craBUTCH, €CIIM YYECHHK:

, IPOEKT.

3a YCTHBIN OTBeT.

1. IToka3niBaeT Fle6OKOC H MTOJIHOC 3HAHWEC U ITOHUMAaHUEC BCCT'O IPOTPAMMHOI'0 MaTCpurajia,
IMOJIHOC MOHMMAHUEC CYIITHOCTH pacCMaTpuBa€MbIX HOH?ITI/If/i, SIBJICHUI 1 SaKOHOMepHOCTefI,

TEOPHUiA,
B3aMOCBS3€EN.
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2. YMeeT cOCTaBUTh MOJHBIN U MPABWIbHBIN OTBET HA OCHOBE U3YYEHHOI'O MaTepHaa;
BBIJICJIATH TJIABHBIE MTOJIOKEHUS, CAMOCTOSATEIBHO MOATBEPKAATH OTBET KOHKPETHBIMU
npuMepami,

(akTamMu; CaMOCTOSATEIILHO U apTYMEHTUPOBAHO JIeNIaTh aHAIN3, 0000IIEHUS, BEIBOIBI;
yCTaHaBIIMBATh MEXIIPEAMETHBIE CBSI3U (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHUHN) U
BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU MPUMEHSITH OJTYYECHHBIC 3HAHUS B HE3HAKOMOM
CUTYallUu;

MOCJIEI0BATENbHO, YETKO, CBSI3HO, 000CHOBAHHO M 0€30IMO0YHO H3J1arath y4eOHbIH MaTepuall.
YMeeT coCTaBIATh OTBET B IOTHYECKOM MOCIIE0BATEILHOCTHU C UCIIOIb30BAHUEM MTPUHATON
TEPMUHOJIOTHH; JIeNIaTh COOCTBEHHBIE BBIBOIbI; (POPMYIHPOBATH TOYHOE ONPEACICHIE U
HCTOJIKOBAaHUE OCHOBHBIX MOHSTHIH, 3aKOHOB, TeOpHil. MOKET IIpU OTBETE HE TIOBTOPSITH
JIOCJIOBHO

TEKCT y4yeOHHKA; U3J1araTh, MaTepuall JUTePaTyPHBIM S3bIKOM; MPABUIBLHO U OOCTOSITENILHO
0TBEYATh

HAa JIONOJHUTEIIbHBIE BOIIPOCHI YUUTENIS; CAMOCTOSITENIHHO U PAllHOHATIBHO UCIOIb30BaTh
HarJIsIIHbIC

ocoOwus, CIPaBOYHBIE MAaTEPHUAIIbl, YYCOHHK, TOTIOJHUTEIBHYIO TUTEPATYPY, IEPBOUCTOUHUKH;
NPUMEHSTHh CUCTEMY YCIOBHBIX 0003HAUCHHIA TPH BEACHUH 3aIHCEH, COMPOBOKIAIOIINX OTBET;
MCIIOJIb30BAaTh JJIs JJ0KA3aTeNbCTBA BHIBOJIOB U3 HAOIIOCHUI U OIIBITOB.

3. CaMOCTOATEIIbHO, YBEPEHHO U 0€30MIMO0YHO IPUMEHSIET TIOTYYCHHBIC 3HAHUS B PEIICHUH
npo0JieM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He Oosiee 0HOro He04ETa, KOTOPBIN JIETKO
UCTIPABIISET IO TPEOOBAHHIO YUUTEIIST; UMEET HEOOXOIMMbIE HABBIKM pabOTHI C MprOOpamH,
yepTekaMu, CXeMaMu, TpaduKkaMu, KapTaMH, COMYTCTBYIOIIMMU OTBETY; 3aIUCH,
COIPOBOXKIAIOIINE

OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBuTCS, €CIIM YUYEHUK:

1. [Toka3bIBaeT 3HAHUS BCETO U3yYEHHOTO MPOrPaMMHOT0 MaTtepuaia. J[aét moaHslii u
NPaBUIBHBIN OTBET HA OCHOBE M3yYCHHBIX TEOPHH; JOMYCKAET HE3HAYUTEIbHbIC OIINOKH U
HEIOYETHI

IIPU BOCIIPOM3BEIEHUHU U3yUYEHHOT0 MaTepHaa, He0OJIbIINEe HETOUHOCTH TP UCTIOIb30BaHUU
Hay4YHbIX TEPMHUHOB WJIH B BbIBOJIaX, 0000IIEHUAX U3 HabmoAeHnil. MaTepuan usnaraer B
OTpeIeTIEHHOM JIOTMUECKOM MOCIeI0BATEILHOCTH, TIPH 3TOM JOIYCKAET OJHY HETPyOyro
OLINOKY

WK He OoJsiee IBYX HEA0YETOB, KOTOPbIE MOKET UCIPABUTh CAMOCTOSITENIHO MPU TPeOOBaHUU
WIH

HEOOJIBIIION MTOMOIIH MPETIoIaBaTeNsl; TOATBEP)KIAET OTBET KOHKPETHBIMHU ITPHUMEPaMH;
MIPaBUIIbHO

OTBEYAET Ha JJOTOJIHUTEIbHBIE BOIPOCH! YUUTEIS.

2. YMeeT caMOCTOSITENbHO BBIEIATH IJ1aBHbIE MTOJIOKEHHS B N3YYEHHOM MaTepHase; Ha
OCHOBaHUU (HaKTOB U MPUMEPOB 000011aTh, IETaTh BHIBOJIBI. Y CTAHABINBATH
BHYTPUIIPEIMETHbIE

CBSI3U. MOXXET MPUMEHSTh TIOJYYeHHBIC 3HAHUS Ha MPAKTUKE B BUIOM3MEHEHHON CHTYallUH,
co0JII0/1aTh OCHOBHBIE MPaBMJIa KYJIbTYPbl YCTHOM pedr; UCIOIb30BaTh MPH OTBETE HAYUHbIE
TEPMUHBI.

3. He o0nagaet 7OCTaTOUYHBIM HAaBBIKOM pabOTHI CO CIIPAaBOYHOM JINTEpaTypoil, yueOHUKOM,
MEPBOUCTOYHUKOM (TIPaBUILHO OPUEHTHPYETCSI, HO pabOTAET MEJIEHHO).

Onenka "3" craBuUTCS, €CIIN YUEHUK:

1. YcBauBaeT OCHOBHOE cojiepKaHue yueOHOro MaTepuasa, Ho UMeeT IpoOebl, He
NPEMSATCTBYIOIINE JaTbHEHUIIIEMY YCBOSHHUIO IPOTPAMMHOI0 MaTepHara.

2. Uznaraer maTepuai HeCUCTEMaTU3UPOBAHHO, ()parMEHTApHO, HE BCEr/ja MOCIeI0BaTENbHO;
MOKa3bIBAaET HEJOCTATOUHYIO C(HOPMUPOBAHHOCTH OT/IEIbHBIX 3HAHUH U YMEHMIA; C1a00
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apryMEHTHPYET BBIBOJIbI 1 0000IIEHNS, JOIMYCKAET OITUOKU TIPH X (POPMYIUPOBKE; HE
UCTIONB3YeT

B KQ4eCTBE JI0Ka3aTeJIbCTBA BBIBOJIbI M 0000IECHNS U3 HAOII0AEHUI, ONBITOB WU I0ITYCKaeT
OLINOKH

IPU UX U3JI0XKEHUU; NAaET HEYETKHE OIIPEeIICHUS TOHATHH.

3. McnpIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HAHUI, HEOOXOAUMBIX JUISl PELICHHS 3aa4
Pa3JINYHBIX THIIOB, IPAKTUUECKUX 3aJaHUH; IIPU 0OBACHEHUN KOHKPETHBIX SIBJICHUI HAa OCHOBE
TEOPH U 3aKOHOB; OTBEYAET HEIMIOJHO Ha BOMPOCH! YUUTEIS WIM BOCIIPOU3BOAMT COJICPIKAHNE
TEKCTa

y4eOHHKa, HO HEIOCTaTOYHO TIOHMMAET OTAEIIbHBIE MTOJIOKEHHS, UMEIOIINE BaKHOE 3HAUCHUE B
3TOM

TEKCTE, I0IIycKasi OJHY-BE IpyOble OIINOKH.

Ouenka "2" craBuTCA, €CJIM YYCHUK:

1. He ycBauBaeT u He pacKpbIBacT OCHOBHOE COZIEpKaHME MaTepuaia; He 3HAeT WK He
[IOHUMAEeT 3HaYUTENIbHYIO YacTh IPOrPaMMHOI0 MaTepuaiia B pejeax MOCTaBICHHbIX
BOIIPOCOB;

HE JieJaeT BBIBOIOB U 0000IIEHUI.

2. Umeet cnabo copMupoBaHHBIC ¥ HEMOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh UX MPHU PEIICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJjaHUi 110 00pasiy.

3. Ilpu oTBeTE HA OAMH BOIIPOC JAOMYCKAET 0oJiee IBYX rPyObIX OMIMOOK, KOTOPBIE HE MOKET
UCTPABUTh JaK€ IPU MIOMOLIH YUUTES.

KpuTtepuu u HOpMbI OLleHKH 32 J1aGopaTopHble padoThl.

OueHnka «5» cTaBUTCS B TOM Clly4yae, €Clid yJaluiics:

a) BBITIOJIHWI padoTy B MOJHOM 00BbeMe C COOTI0IeHNEM HEOOXO0JMMOIl ITOCIIeI0BATEIEHOCTH
IIPOBE/ICHUS OIBITOB U U3MEPEHMUIA;

0) caMOCTOSITENILHO U PAIlMOHAIBHO BBIOPAJ M MOJTOTOBUII JUIS OTIBITa BCE HEOOXOIMMOE
000py/10BaHUE, BCE OIBITHI TPOBEI B YCIOBUAX U PEKUMAX, 00€CICUNBAIOIINX [TOy4YEHHUE
PE3yIaBTaTOB M BBHIBOJOB C HAMOOJIBINEH TOYHOCTHIO;

B) B [IPEJICTABJIEHHOM OTYETE NPABUJILHO U aKKYpaTHO BBIIIOJIHUII BCE 3aIIUCH, TaOIHIIbI,
PUCYHKH, YepTEKH, rpaUKH, BEIYUCICHHS U CIIEJIal BEIBOIBI;

I') IPaBUJIBHO BBIOJHUII aHAIHU3 IOTPEIIHOCTEH;

1) coOMroan TpeboBaHusl 0€30MaCHOCTH TPYy/a.

Ouenka «4» cTaBUTCS B TOM Clly4yae, €ClId BBIIIOJHEHbI TPEOOBaHUA K OLIEHKE 5, HO:

a) OTIBIT ITPOBOJIMJICS B YCIIOBUSX, HE 00ECIIEUNBAIONINX JIOCTATOYHON TOYHOCTH U3MEPEHHIA;
6) ObUTO IOTYILIEHO ABA-TPU HEl0YeTa, WM He OoJiee 0IHOM Herpyooi OIMOKH U OHOTO
He/oueTa.

Ouenka «3» cTtaBUTCA, €ciii paboTa BHINOJIHEHA HE MOJIHOCThIO, HO 00BEM BBINOJIHEHHON YacTH
TaKOB, YTO MOKHO CJIEJIATh BHIBOJIBI, WJI €CITH B XOJI€ MTPOBEACHUS OIbITAa M U3MEPEHUI ObLTH
JIOMYILIEHBI CIeYIOIUe OUIMOKHU:

a) OTIBIT MTPOBOJIMJICS B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO IPUBENIO K TOIYYECHHUIO PE3YJIbTaTOB C
00JIbIIEH MOTrPEeNIHOCThIO,

0) niK B oT4eTe OBUIM JOMYIIECHBI B 00ILEH CI0KHOCTH He OoJiee ABYX OMIMOOK ( B 3aIUCSX
€/IMHUL, U3MEPEHUSX, B BBIYMCICHUSX, rpadukax, TabIuIax, CXeMax, aHaJIu3e MOorpemHocTei 1
T.J1.), HE IPUHIUITHAILHOTO ISl TaHHOW pa0OTHI XapaKTepa, He MOBJIUSBIINX Ha Pe3yIbTaT
BBINOJIHEHUS,

B) MJIM HE BBITTOJHEH COBCEM HIIM BBITTOJIHEH HEBEPHO aHAIN3 MOTPEITHOCTEH,

I') WK paboTa BBHIIIOJIHEHA HE MOJHOCTHIO, OHAKO 0OEM BBHIIIOJHEHHOM YacTH TaKOB, UTO
MIO3BOJISIET TIOJYYHUTh PABUIIBHBIE PE3YIbTATHI M BBIBOJIBI IT0 OCHOBHBIM, PUHIIAITHAIEHO
BaKHBIM

3aadyaM paboTHI.

OneHka «2» cTaBUTCS B TOM Clly4yae, ecliu:

a) paboTa BBIMTOJTHEHA HE TOJIHOCTHI0, M 00BEM BBITIOJTHEHHOW YacTH paObOTHl HE TTO3BOJISET
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CZEJIaTh IIPAaBUIILHBIE BBIBOJIBI,

0) WK OTIBITBI, U3MEPEHUS, BEIUMCIICHUS, HAOIIOCHNS TPOU3BOIMIINCH HETTPABUIILHO,

36

B) MJIM B X0/I¢ pabOTHI U B OTYETE OOHAPYKHUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIE
B TPEOOBaHMSX K OLEHKE «3».

B Tex cayyasix, Korja yJanuics oka3an OpUrHHAIbHBIN 1 HanboJee parmoHaIbHBINA TOIX0 K
BBINOJIHEHHIO paboThI U B Ipoliecce paboThl, HO HE U30eKall TEX WJIM UHBIX HEJJOCTaTKOB,
OLICHKA 32

BBINOJIHEHHE PA0OTHI 10 YCMOTPEHHUIO YUUTEINS MOKET OBbITh MOBBILIEHA [0 CPABHEHUIO C
YKa3aHHBIMH BBILIE HOPMaMH.

JlaGopaTopHble pabOThl MOT'YT IPOBOJUTHCSA KaK MHAWBUYAIBHO, TaK M U1 Apbl UM FPYIIIbI
yyamuxcs. B cBsizu ¢ Tem, 4To O0JIBIIMHCTBO Ja00PATOPHBIX OIMBITOB YYAIIHECs BBITOJIHSIIOT
(pPOHTATIBHO U CYLIHOCTb OIIBITOB BBISICHSETCS] HA YPOKE, OLIEHKHU 32 X OIUCAHUE BBICTABIIAThH
BCEM ydaliumcs He cienyeT. OLeHKY Y4eHUKY MO>KHO BBICTaBUTh IIPU €0 aKTHBHOM y4YacTHH B
00CyX/1IeHUU MaTepuaia, ObICTPOM BBIIIOJHEHUH OIBITOB, IPABUIILHOM MX aHaiu3e. [loatomy
71a00paTOPHBIE OMBITHI IO OMOJIOTHH OIEHUBAIOTCS BEIOOPOYHO.

Ouenka npoexra.

Beoicokuil yposens - OTmeTka «5»

1. ITpaBMJIBHO MOHSATHI LIENb, 3a1a4H BBIIIOJIHEHUS IIPOEKTA.

2. CobroieHa TEXHOJIOTHS UCTIOIHEHUS TPOEKTA, BBIIEP)KAaHbl COOTBETCTBYIOIIHE TAIIBI.

3. Ilpoekt opopMIIEH B COOTBETCTBUU C TPEOOBAHUSAMMU.

4. IIposiBiIeHBI TBOPUECTBO, NHUIIMATHBA.

5. IlpeabsaBiacHHBIN IPOAYKT ACSATEIBHOCTHA OTINYAETCS BBICOKMM Kaue€CTBOM MCIIOIHEHMUS],
COOTBETCTBYET 3as1BJICHHOU TeMe.

IToBpIIEHHBIN yPOBEHD - OTMETKA «4»

1. I[TpaBUJIbHO MOHSATHI LIENb, 3a/1a4H BBIIIOJIHEHUS IIPOEKTA.

2. CoOmroieHa TEXHOJIOTHSI WCHOJHEHHUS IPOEKTa, 3Talbl, HO JOMYIIEHbl HE3HAauYUTEIbHbIE
OIINOKH,

HETOYHOCTHU B 0(hopMIIeHUU.

3. IIposiBnEeHO TBOPYECTBO.

4. IlpenbaBIeHHBIN NPOLYKT AEATEIBHOCTH OTIIMYAETCS BBICOKUM Ka4€CTBOM HCIIOJIHEHUS,
COOTBETCTBYET 3asIBJICHHOM TeMe.

ba3oBblil ypoBeHb - OTMeTKa «3»

1. I[TpaBUJIBHO MOHSATHI LIENb, 3a/1a4H BBIITOJHEHUS IPOEKTA.

2. CobmnroieHa TEXHOJIOT U BBITOJIHEHHSI TPOEKTa, HO UMEIOTCs 1-2 ommOKy B 3Tanax win B

0 OpMIICHUH.

3. CaMOCTOSATENBHOCTD NPOSIBJIEHA HA HEAOCTATOYHOM YPOBHE.

Huskuit yposens - OTmeTka «2»

ITpoeKT He BBINOIHEH UM HE 3aBEPUICH

TectupoBaHue

OtMmeTka «5» CTaBUTCS, €CIIM YYEHHUK BBIIOJIHUI npaBmiibHO 0T 80% 10 100% ot ob1ero uucna
0amioB

OtMmeTka «4» CTaBUTCS, €CIIM YYEHHUK BBIOJIHUI MpaBmiIbHO OT 60 % 110 79% ot ol1ero uncna
OaiuioB

OtMmeTKa «3» CTaBUTCS, €CIIM YUYEHHUK BBITOIHHII MPAaBMIIBHO OT 35 % 10 59% ot oO1iero yncia
OamioB

OTMmeTKa «2)» CTaBUTCS, €CIIM YYEHHUK BBIOJIHUI MPaBMWIIbHO MeHee 35 % oT ob1ero yucna
OamioB

WIN He MPUCTYNWI K paboTe, MU He TPEACTaBUII Ha POBEPKY.
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OneHouynble cpeacrBa (MaTepuasibl) AJds TEKyHIero KOHTPOJSA  yCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAMU 00YYAKOLIMXCS 1O MPeaMeTy.

IuTosorus.

1. TOTOBBIMU OPraHUYECKUMU BEIIECTBAMU ITUTAIOTCS OPraHU3MbI
1) aBTOTpOdBI 2) retepoTpodsl
3) xemoTpodbI 4) poroTpodsr

2. Poiib KJIETOYHOM TEOPUHU B HAYKE 3aKJII0YACTCS B TOM, YTO OHA!
1) pa3bsiCHUIIA MEXaHU3M 3BOJTFOIIUN

2) omucana OpraHOUIbl KIETKH

3) BBISIBUIIA DJIEMEHTAPHYIO CTPYKTYPY KHU3HU

4) BISIBHJIA POJIb SIIPa U XPOMOCOM B KIIETKE

3. KieTouHasi cTeHKa paCTHTEIBHBIX KJICTOK ITPCHMYIIIECTBEHHO COCTOUT U3:
1)caxapo3ssl 2) rIIMKOreHa 3)0enka 4) eITI0I03bI

4. BaxHyI0 pojb B KU3HH KJIETKU UTPAIOT JIUIIU/IBI, TAK KaK OHU
1) sBasitoTCS hepMeHTaMu 3)ciyKat UCTOYHUKOM DHEPIHH
2) pacTBOPSIIOTCS B BOJIE 4)noepKUBAIOT MTOCTOSTHHYIO CPEy B KIIETKE

5. CBﬂ3B, BO3HHKAKOIIAsA MG)KI{y A30TUCTBIMUA OCHOBAHHUSIMU I{ByX KOMHJIeMeHTaprIX HeHefI
I[HK: -

1) nonnas 2) nenTuaHas 3) BojiopoIHast 4) KoBaJIEHTHAsI MOJISIpHAs

6. PHOOHYKJICMHOBBIE KUCIIOTHI B KJICTKaX y4acCTBYIOT B:
1) 6GuocuHTE3€ OENKOB 2) peryisiuuy 0OMeHa KHUPOB
3) oOpa3oBaHMUH YTIEBOIOB 4) XpaHEHUH HACJICICTBEHHOW MHPOPMALIUH

7. Ilponieccamu )KU3HEEATEILHOCTH B KJIETKE YIIPABIISIET
1) uuTonnaszma 2) snpo
3) MUTOXOHpUS 4) KJIETOUHBIN LIEHTP

8. Kitetku pacTeHuii B OTJINYME OT KIETOK )KUBOTHBIX HE CITIOCOOHBI:
1) oCylIecTBIATh JbIXaHHUE 2) K ¢arouuTosy
3) ocyuiecTBAATh (HPOTOCUHTE3S 4) k cuHTe3y Oenka

9. Boinumure OykBbl, 0003HAYAIOIIME 3JIEMEHTHI BEPHOI'O OTBETa HA BONPOC: KIETKU KaKuX
OpPraHU3MOB UMEIOT IIOTHYIO 000JI0YKY (KJIETOUHYIO CTEHKY)?

A) )KMBOTHBIX I') rpu6bos
b) pactrenuit J1) BupycoB
B) uenoseka E) 6akrepuii

10. YcTaHOBHTE COOTBETCTBHE MKy (DYHKIMEH COSTUHEHUS U OMOIIOIUMEPOM, JUISI KOTOPOTO
OHa XapakTepHa.

OYHKIUA BUOITIOJINMEP
1) oOpa3oBaHHe KIETOUYHBIX CTEHOK A) monucaxapunu
2) TpaHCIIOPTUPOBKA AMHUHOKHUCIIOT b) nykiiennoBas kucinora

3) XpaHeHue HacleACTBEeHHONW HHPOpMAaLIUU
4) cayXUT 3al1aCHBIM TUTATEIbHBIM BEILIECTBOM
5) obecrieunBaeT KJIETKY SHEprHen
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JHepreTuka kjieTrku. buocunres desnka

1. CmbIct aHa’POOHOTO TIUKOIN3a 3aKII0YAETCS B:

1) nonyuenun AT® B oTCyTCTBUM KUCIOpOAA

2) obpazoBanuu 1i0Ko3b1, AJID, CO

3) obpazoBannu 36 mosiekyn AT®, riar0K036I, BOJIBI

4) GecKuCIOpPOJHOM pacmajie 6eTKOB Ha AMUHOKHUCIIOTHI

2. 'maBHBIM HCTOYHUKOM DHEPTHUH MPH TIUKOJIN3E SIBIISICTCS:
1) 6emok 2) raroko3a 3) ATO 4) xxup

3. DHeprus MoJHOr0 OKUCICHHUS TITFOKO3bI UJET Ha!
1) cunte3 AT®, a 3aTem HCTIONB3yeTC OPraHUu3MOM
2) cuHTe3 OenKoB, a 3aTeM Ha cuHTe3 ATD

3) obpaszoBaHuE KHUCIOpOIA

4) cUHTE3 yIIEBOIOB

4. Tpanckpumnius — 3TO MPOIECC:

1) perummkanuu JJHK

2) cunre3a uPHK

3) cuHTe3a Oenka

4) npucoequnenust TPHK x amunokucnore

5. Eciin amuHokucnora kogupyercst kogoHoM YI'T, To B JIHK eMy cooTBeTCTBYET TpUILIET:

1) THILL 2) AIT 3) vy 4) ALIO

6. ITapa roMmosI0OrH4HBIX XpoMOcoM B MeTadasze Muto3a conepxut JIHK B konuuectse:
1) AByx Moziexyn 2) 4eThIpeX MOJIEKYJI

3) BOCBMH MOJIEKYII 4) otHOM MOJIEKYIIbI

7. Hanbonee muurenbHON (a3oi B )KM3HEHHOM IIUKJIE KJIETOYHOTO SApa SBISETCS:
1) mpocdaza 3) metadaza 3) anadasza 4) untepdaza

8. B sipe 3uroThl y 4eToBeKa COJEPKHUTCI XPOMOCOM:
1) 22 2) 23 3) 44 4) 46

9. BribepuTe Tpu MpU3HAKa, XapaKTepHbIE I Meiio3a.

A) [IpourcxoauT nBa AeIEHUS UCXOIHOTO OYHOTO sJIpa.

b) IIporekaeT B sMYHUKAX U CEMEHHUKAX MHOTUX KMBOTHBIX
B) Coxpansiercss MaTepuHCKUNA HAOOP XpOMOCOM

I') IIpoucxoauT KpOCCUHIOBEP

) Jlenenuto moaBepraroTcs COMaTHIECKUE KIETKHI

E) PacnipocTpanen cpenu npocTelimx, pacTeHuid, rpuOoB

10. CooTHECcHTE OCOOCHHOCTH CIIEpMaTO- M OBOT€HE3a C UX OCOOCHHOCTSIMU

OCOBEHHOCTHU ITPOLECC
1. IIpoTekaer B cCEeMEHHMKAX A) Cnepmarorenes
2. IIporekaer B IMYHHUKAX b) OBorenes

3. Haunnaercs y sMmOpuoHa
4. B pe3ynbrate obpasyercst 4 raMeThbl
5. HaunHaeTcs B TOAPOCTKOBOM BO3pacTe
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6. 3aBepiraercsi 00pa30BaHUEM OHOW MOTHOIICHHOW FaMETHI.

1 2 3 4 5 6

Mnorooﬁpa3ue JKUBBIX OPraHu3MoB

1 Mykop MOKHO BCTPETUTH Ha (B)
1) nepeBe 2) BIaXKHOM XJjieOe  3) mouBe 4) 3;makax

2. Bomopocnu nuTaroTcs
1) coznaBast opraHMYEeCKUe BELIECTBA U3 HEOPraHUYECKUX
2) noTpebIisAs TOTOBbIE OPraHNYECKHUE BEIIECTBA
3) coznaBasi HEOPraHUYECKHE BEIIECTBA U3 OPraHUYECKUX
4) ciocobamu 1 u 2.

3. Kopobouka co cmopamu y MXOB — 3TO
1) camocrosTeNbHOE pacTeHUE 2) napa3suTHpyollas 4acTb Mxa
3) 3esieHast HUTh 4) rameropuT

4. OnnoI0TBOPEHHE Y MANIOPOTHUKOB IPOUCXOAUT
1) Ha TUCTBAX 2) B CIIOpaHTHIX
3) B iBeTKax 4) Ha 3apocTke

5. B j)keHCKUX MIUIIKAaX COCHBI 00pa3yroTCs
1) IbUIBIIEBBIE MEIIKU 2) cemsi3ayaTKu
3) criopsl 4) ¥ IBLIBIIEBBIC MEIIKU U CEMSA3AYaTKU

6. L[BETOK MOKPHITOCEMEHHBIX PACTCHHI, B KOTOPOM 00Pa3yIOTCS MYKCKHE H KEHCKHE ITOJIOBBIC
KJICTKU, Ha3bIBAIOT
1) TBIYMHOYHBIM 2) 000€ToIbIM 3) BereTaTHBHBIM 4) MeCTUYHBIM

7. 3a0oneBaHNE KOXKU — UECOTKY BBI3bIBAET

1) napa3zutuueckuit rpubok 2) mpocrTeiiiee ;KUBOTHOE

3) ke 4) BUpyc
8. Jlns ckenera NTUI XapaKTepHO HAJNUUeE

1) rpyiMHBI € K1JIEM 2) BHEIIIHETO CKeleTa

3) cemu MIEHHBIX TO3BOHKOB 4) coxpaHeHHME XOpIbl Yy  B3pOCIOro
KUBOTHOTO

9. Ykaxute 0cCOOEHHOCTH, XapaKTEPHbIE JIJIsl TOJIOCEMEHHBIX PACTEHUI
1) )xu3HEeHHBIE GOPMBI — AEPEBBS U KYCTAPHUKH
2) HEe UMEIOT NPOBOAIIEH TKAaHU
3) ceMsi3ayaTKH pacroyioKeHbl OTKPBITO Ha Yellyikax
4) nUCTBS UTOJIbUATHIE
5) pa3MHOXAIOTCS CIIOpamMu
6) MOA3EMHBII OpraH — pU30U[]

10. YcraHOBHUTE COOTBETCTBHUE MCKOAY 0COOEHHOCTBIO CTPOCHUSA U XOPAOBBIM KNBOTHBIM

OCOBEHHOCTHU CTPOEHUA XOPJOBOE XXMBOTHOE
A) numeercs xopJa 1. mannernuk
b) umeercs mo3BOHOYHUK 2. pbIOBI

B) opras BblA€NIEHNS — TOYKU
') opran BblAENEHUS — U3BUTHIE TPYOOUKHU
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J1) mmeeTcs TuTaBaTENbHBIN MTY3bIPh
E) umeercs ronoBHOM MO3T

A B B r i E

IKoJa0orus

1. B3auMOoCBs3b KJIela ¥ MOKPOBOB TeJla MIIEKOMUTAIOIIETO KHUBOTHOTO HA3bIBAIOT (haKTOPOM
CpEeIIbL:
1) GuoTnyecKkum 2) aOMOTHYECKUM 3) aHTPOMOTeHHBIM  4) OrpaHUYUBAIOIITUM

2. IlpuMepoM aHTPONOIeHHOTro (haKTOpa Cpeibl CIIYKHUT:
1) yBennueHue 3yOpoB B 3aIIOBETHUKE
2) B3aUMOCBSA3b MEXK/1y YUCIEHHOCThIO HACEKOMBIX U JIATYILEK
3) rubenb OpraHu3MOB IIPU U3BEPIKEHUU BYJIKAHA
4) yBenuueHue YMCICHHOCTU NTULl IPU OOUIIMU KOpMa.

3. IIpumepoM MeXBUJOBBIX OTHOILLIEHUH SIBIISIETCS:
1) 6opnba camIIOB 3a caMKy
2) B3aMMOCBS3U 0c00el 0JTHOM MOMYJISAILUI
3) oTHOLIEHNE apa3uT-XO35IMH
4) KOHKYPEHLIUSI MEKAY MOJOIHIKOM U X POTUTEIISIMH

4. K HecTaOMIbHBIM 9KOCUCTEMAM OTHOCSIT:
1) XBO¥HBII JIEeC 2) KOBBUIbHYIO CTEIb
3) NIIeHUYHOE Mo 4) 5KBaTOpHUAIIbHBIN JIeC

5. Penyuentamu B GMOII€HO3€ IPECHOT0 MPOTOYHOI'O BOJIOEMA SIBIISIOTCS
1) 6akTepuy rHUEHUS 2) BOAHbBIE HACEKOMBIE
3) pacTuTenbHbIE PHIObI 4) Bogopociau

6. B xakoM HamnpaBJIeHUU OCYIIECTBISIOTCS MUIIEBbIE U SHEPTETUUECKUE CBA3H
1) KOHCYMEHTBI—TIPOAYIEHTHI—PEAYIICHTHI
2) peaylueHTbl—KOHCYMEHThI—IPOAYLIEHTHI
3) IpoAYLEHThI—KOHCYMEHT—PEIYLIEHTHI
4) penyueHTbl— PO IyLIEeHThl—KOHCYMEHTHI.

7. O6010uKa 3eMiy, Ie CyIIECTBYET )KU3Hb HAa3bIBAIOT:

1) 6uocepoii 2) nutocdepoit 3) atmocdepoii 4) runpocdepoii
8. 3aye)u U3BECTHSKA M MeJla BOSHUKJIU B PE3YJIbTATE:

1) u3BepKeHMsI BYJIKAHOB 2) KpyroBopoTa BOAbI

3) ABM>KEHUSI MATEPUKOBBIX TUIUT 4) XU3HEEeSATEIbHOCTH OpPraHU3MOB

9. Ilpumepamu arporeHO30B CIIyKaT

1) xBoifHas Taiira 4) noJie NMIIEHULIBI
2) 3KBaTOpHUAJIBHBIH JieC 5) si010HeBBIN caj
3) 3arpaaguTenbpHAas JIECOMmoioca 6) o3epo baiikain

10. YcraHoBHTE COOTBETCTBHE MEXY XapaKTEPUCTHKON Cpebl U ee PakTopom
XAPAKTEPUCTUKA OAKTOP CPEJIbI

A) YBennyeHne YUCIEHHOCTH XUIIIHUKOB 1. Abnotnyeckue

b) Hcnonb30Banue KMUCIOPOAA IS AbIXaHUS 2. buotnueckue
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B) Ucnonw3oBanme cBeta st GOTOCHHTE3A

I') U3meneHue yncia 3BeHbEB B MUIIEBOM 1M

J1) BnusitHue HU3KO#M BIQXKHOCTH Ha )KU3Hb PACTCHUUN
E) YMeHbl1eHNE YMCIEHHOCTH 1apa3UTOB

A B B r i E

IBoJTIONMA

1. Haubonee octpyro ¢popMy npruHHUMAET 60phOa 3a CyIIeCTBOBAHUE MEXKTY
1) 3aiitiemM u phICKIO 2) NWCHIICH U BOJIKOM 32 JOOBIYY
3) 6GapcykoM U ero rnapasuTamMu 4) BOJIKAaMH B CTae

2. B X0/1€ 3BOJIOIIMOHHOTO Pa3BUTHUs )KUBOM MPUPOIbI HAPABIIIONIUM (PAKTOPOM CITYKUT
1) MogudukamoHHas ”3MEHUYHUBOCTh 2) ecTeCTBEHHBIN OTOOP
3) neqaTenbHOCTh YeoBeKa 4) ucKycCTBEHHBIH 0TOOp

3. CornacHo MOJIOKEHUSM COBPEMEHHOW 3BOJIIOLIMOHHON Teopuu OopbOa 3a CylIECTBOBaHHE
CIIY’)KUT OCHOBOM JJIst

1) ecTrecTBeHHOTO OTOOpA 2) UCKYCCTBEHHOTO 0TOOpa

3) MoauduUKaIMOHHAS U3MEHUYHNBOCTh 4) cTpemiIeHHE OPraHU3MOB K COBEPIICHCTBOBAHMIO

4. HeoOpaTuMoe 1 HampaBJIEHHOE UCTOPUIECKOE Pa3BUTHE KUBOW IPUPOIBI HA3BIBAIOT
1) npeiidom renos 2) BBOTIOLIUCH
3) moaudukanuen 4) nuBepreHuuein

5. 3amacanue Oyporo xupa B rop0ax y BepOIroga CIyKUT MPUCTOCOOICHUEM K
1) cyrouHbIM nepenaaaM TeMIeparyp 2) IMTENbHOM 3acyxe
3) mecyaHo# Mo4YBe 4) COTHEYHOU pajuaIuu

6. ToprienooOpasHas popma Tena neabGuHa CIy>KUT MPUCTIOCOOTIEHUEM K
1) BBICOKO# CKOPOCTH TepeIBHKEHUS 2) mUTaHUIO MyTeM (UIbTPAIIUU
3) pa3MHOXEHUIO B BOJHOM Cpejie 4) NbIXaHUIO PACTBOPEHHBIM B BOJIE KUCIOPOIOM

7. OOunue myxa, MOKPHIBAIOIIETO TEJIO, M CJIOH TOAKOXHOTO >KUpa Yy MHUHIBUHA CIIYXKUT
MPUCTIOCOOICHUEM K

1) pa3MHOXeHHIO sTilaMu 2) HOHM>KEHHBIM TeMIIepaTypam

3) nuTtanuio peidO 4) NOHM>)KEHHOMY OCBEILIEHHUIO

8. [lpuuymmBas Gpopma Tena peIObI MOPCKOTO KOHBKA-TPSIMUITHAKA CITY)KUT MPUCIIOCOOTICHNEM
K

1) 6bIcTpOMY IIEpEIBUKEHUIO 2) OBIXaHUIO KUCIOPOJOM

3) 3ammuTe OT BparoB 4) pa3MHOXXEHUIO B BOJIE.

9. IIpuMepsl pyIHMEHTOB

1) Ta30BbIE KOCTH B CKEJIETE KUTA 4) 3y0bl MyApOCTH Y Y€IOBEKA

2) ANMEeHINKC y YeI0BeKa 5) 3ebpoBuaHAs OKpacKa Jomaaen

3) [losiBneHue XBOCTa y YEJIOBEKa 6) Jlumo uyenoBeKka, TMOJHOCTbIO  IMOKPBITOE
BOJIOCAMH.

10. YcTaHoBUTE COOTBETCTBUE MEXIY IPUMEPOM U HAIIPABIICHUE SBOTIOLUN

ITPUMEP HAITTIPABJIEHUME 5BOJINOILINN
A) ymipolieHue cTpoeHus Tapa3suTHUECKOT0 OpraHn3Ma 1) apomopdo3
b) Bo3HMKHOBEHME TKaHEH 2) unuoaaanTarus
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B) mosiBnenue pa3HbIx (GopM KITIOBA y MTHI 3) oOmas nereHeparus
') BO3HUKHOBEHUE TIOJIOBOTO PA3MHOXKECHHS

A b B I

Ok3ameH B 11 kiacce mpoBoautcs B popmate EI'D.
6. YueOHO-MeTOANYeCcKOe U HH(OPMaLIHOHHOE o0ecnieyeHre Y4eOHOro nmpeamera
CnuCcOK MCTOYHUKOB U JIUTEPATypPhI

Hcnosb3yemMblii yueOHUK (Ha3BaHUe, ABTOPbI, BLIXOIHbIE IaHHbIE):
Hemvun ['M., boponun II.M., benses [.K., Ky3nenoBa JI.LH. buonorus 10 kiacc.
ba3zoseriit yposens. M., IIpocsemienue, 2023.
Hemviun ['M., boponun I1.M., bense [I.K., Ky3nenosa JI.H. buonorus 11 kiacc.
bazossiit ypoens. M., [Ipocsemnienue, 2023.

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « UHTEepHET».
bubnuorpaduyeckue 3amucu SIEKTPOHHBIX PECYpCOB COCTABISIETCSI B COOTBETCTBUU C
tpeboBanusimu ['OCT 7.82-2001 «bubaunorpaduueckas 3anuck. bubmuorpadudeckoe onucanue
3IEKTPOHHBIX pecypcoB. OOmue TpeOOBaHUS U MPaBUIIA COCTABICHUS».

DJIEeKTPOHHbIE pecypchl:
I'opoxackoil Meroanueckuil LEeHTp. MeTroauueckoe MPOCTPAHCTBO MJisi YUYUTENEeW cpeiHer u
crapuieii mkousl. https://mosmetod.ru.
2. Poccwuiickas anmekTpoHHas 1ikoia https://resh.edu.ru/
bubnmoreka MockoBCKOM 37IeKTPOHHOM 1Kol hitps://uchebnik.mos.ru/catalogue
3. Buneoypoxku Ha caiite "Unudoypok" https://iu.ru/video-lessons
4. bubnuoTteka BHICOYPOKOB IO IMIKOJIBHON IIPOrpaMMe Ha caiTe
"Internetypok" https://interneturok.ru/
5. Onnaitn-kona "3uaiika" https://znaika.ru/
6. Enunas komnekus Lugposeix O6pazosarensHbix Pecypcos: http:// schoolcollection.edu.ru

7. MartepuajbHO-TEXHHYECKOe o0ecreyeHue y4eOHOoro nmpeamera

B xadectBe MaTepuanbHO-TEXHUYECKOTO 00ecredeHtsl yueOHOro MpeaMeTa yKa3blBaeTcs
HeoOXxoauMoe s OOy4YeHMs JIMIIEH3MOHHOE TMporpaMMHOe obOecreueHue, o0opynoBaHue,
J€MOHCTpAIlMOHHBIE MPUOOPHI, MYJIbTUMEINUNWHbBIE CpPEACTBA, Y4eOHBbIE (DPUIBMBI, TPEHAXKEPHI,
KapThl, MJIAKaThl, HATJSAHBIE MTOCOOUS; TPEOOBAaHUS K AyAUTOPHUSIM — KOMITbIOTEPHBIE KIIACCHhl,
aKaJIeMUYECKHUE WIH CTEeIUATBHO 000PYI0BaHHbBIC ayIUTOPUU U J1a0OpaTOPUH, HATMYUE TOCKU U
T.1.
O0s13aTeNIbHO HAJTMYKE TIOCKU U MPOEKTOPa B Ki1acce.

8. Obecneyenne 00pa3oBaTeIbHOIO NMpPoOLECCA IS JIUL ¢ OTPAHNYCHHbIMH
BO3MOKHOCTAAMH 3/10POBbA

IIpu HeoOxomumocTu pabouass mnporpamMma y4eOHOro mpeaMeTa MOXKET ObITh
ajanTUpoBaHa Juii oOecriedyeHHs 00pa3oBaTENbHOTO Ipoliecca JHUIaM € OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl, B TOM 4HCIE A AUCTAaHLIMOHHOro oO0ydenus. [lng storo ot
oOyuyaromierocsi TpeOyeTcssi MpeACTaBUTh 3aKIIOYEHHE IICHXOJIOr0-MEIUKO-TIeAarornuecKon
komuccuu (IIMIIK) u nuuHoe 3asBrieHne (3asBiIeHNE 3aKOHHOTO IIPEICTaBUTEIs).



https://mosmetod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
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B 3akmouennn [IMIIK nomxHO OBITH TPONKCAHO:
- pekoMeHayemas yueOHas Harpyska Ha oOydaromierocsi (KOJIM4YecTBO JHEH B HEJEII0, 4acoB B
JICHB);
- 000py/IOBaHME TEXHUYECKHUX YCIOBUH (IIPU HEOOXOAUMOCTH);
- CONPOBOXJCHUE W (WJIM) MPUCYTCTBUE POAWTENCH (3aKOHHBIX IIPEJICTaBUTEICH) BO BpeMs
yaeOHoro mpoiecca (Mpu HeOOXOAMMOCTH);
- OpraHu3anusi IICHUXOJIOTO-TIEJarorHYeckKoro COMPOBOXACHHE OOYYaIOUIErocsi C yKa3aHUEeM
CIEIMAJINCTOB U JOIYCTUMOMN Harpy3Kku (KOJMYECTBA YacOB B HEJEIIIO).

JUig ocyliecTBIEHHS MPOLEAYp TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON
aTTecTallid OO0YyYaromMXcs NMpPU HEOOXOIUMOCTH MOTYT OBITh CO3/JaHbl (DOHABI OIEHOYHBIX
CPEICTB, AaJallTUPOBAHHBIE JUIS JIUL C OrPaHMYEHHBIMM BO3MOXHOCTSIMU 3[0pOBbS U
MO3BOJIAIONIME OLICHUTh JOCTHKEHHE HWMHU 3allJIAaHUPOBAHHBIX B OCHOBHOM 00pazoBaTeIbHOMN
nporpaMMe pe3ysibTaTOB OOYYEeHHUS M YPOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHIIHIHA,
3asBJICHHBIX B 00pa30BaTeNbHOM MIpOrpaMme.

dopma NPOBEAECHUS TEKYIIEH M MTOTOBOWM aTTECTAllMU YIS JIML C OrPAHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/IOPOBBSl YCTAHABIMBACTCS C Y4€TOM HMHAMBHAYAIBHBIX MCUXO(U3MUECKUX
0coOeHHOCTEH (YCTHO, MMCbMEHHO (Ha Oymare, Ha KOMIIbIOTEPE), B pOpME TECTUPOBAHMS U T.I1.).
[Ipy HEOOXOAMMOCTH CTYIEHTY MPENOCTaBISETCS MOMOIHUTENBFHOE BpEeMs IS MOATOTOBKHU
OTBETA Ha 3a4€Te WM SK3aMEHE.



62

Tlpunoowcenue 1
MWHOBPHAYKI POCCINA

o Py

desiepanbHoe rocyaapcTBEHHOE BHOAXETHOE 0OpPa30oBaTeIbHOE YUpEXAeHMe

BbICLLEro 0bpa3oBaHuA

«Poccuiickuii rocyapcTBeHHbII T'YMAHUTAPHbII YHUBEPCUTET»

(®I'BOY BO «PITY»)

IIpeoynusepcapuii

npoepamma cpeoneco (0owe2o 0opazoeamius)

AHHoOTanus K (penepaabHoii pabouyeil mporpamMme

no npeamery «buosorus»

Mecto B yueOHOM I1aHe

10 ximacc — 1 y/Hen.
11 knacc — 1 y/uen.

bazoBblii / yrnyOneHHbIN
YPOBEHb

10 xacc — 6a30BbIi YpOBEHb
11 xyacc — 6a30BbIi YPOBEHb

JIOKyMEHTBI B OCHOBE
cocTaBJIeHUs paboueit
pOrPaMMBI

[Tpuxaz MUHITPOCBEIIEHMA P® ot 12.08.2022 roma Ne 732 «O
BHECEHMHM WM3MEHEHUH B  (emepanbHbIi  TOCYAapCTBEHHBIN
oOpa3oBaTeNnpHBIH CTaHAApPT CpefHero ooOuero oOpa3oBaHMA,
YTBEPKJCHHBIN nprKa3oM MuHHCTEpCcTBAa 00pa3oBaHus 1 HayKu PD
ot 17 mas 2012r Ne 413.

[Tpukaz MUHITPOCBELIEHUSA P® ot 23.11.2022 roga Ne 1014
«O06 yTtBepxkaeHUN (QenepanbHOl 00pa3oBaTeNbHON MPOrpaMMbl
CpelHero o0I1ero oOpa3oBaHMs)

VY4yeOHUuKH

Hemvinn, I'"M., Bopoaun I1.M., benses JI.K., Kysneunosa JI.H.
buonorus 10 kmacc. bazossriii yposens. M., [Ipocsemenne, 2023.

Hemvmnn M., boponun IL.M., benses /I.K., Ky3neuosa
JL.H. buosorus 11 knacc. ba3oselii ypoBeHs. M., IIpocBemenue,
2023.

DJNEeKTPOHHBIE PECYPCHI
(ecM UCTIONB3YIOTCS)

1. T'oponckoit MeToauveckuil eHTp. MeToanueckoe MpOCTPAHCTBO
IUISL y9uTeTel cpeiHel u crapiied mkoisl. hitps://mosmetod.ru.

2. Poccwiickas aiekTpoHHas mkoia https://resh.edu.ru/

bubnrorexa MOCKOBCKOM 3JIEKTPOHHOM

mkoJsl https://uchebnik.mos.ru/catalogue

3. Buzneoypoku Ha caiite "Uudoypok" https://iu.ru/video-lessons

4. bubnmoTreka BUACOYPOKOB MO HIKOJIBHOM MporpaMMe Ha caiTe
"Internetypok" https://interneturok.ru/

5. Onnaitn-mikona "3uaiika" https://znaika.ru/

6. Enunas womnexuus Hudpossix OOpaszoBarenbHBIX Pecypcos:
http:// schoolcollection.edu.ru

CrpykTypa yueOHOro
npeaMera

(TOpSAIOK U3YYEHUS
OCHOBHBIX TEM)

10 KJIACC.
Tema 1. buosiorns kak Hayka
buonorns kak Hayka. CBs3b OWOJIOTHMH C OOIIECTBCHHBIMH,
TEXHHMYECKUMH U JPYTUMHU €CTECTBEHHBIMH HayKamu, ¢uiocoduet,
9THKOH, 3CTETHMKOM W mpaBoM. Ponp Ouonormn B (OPMHPOBaHUH
COBpEMEHHON HayYHOH KapTUHBI Mupa. CrcTtemMa OHOJIOTHYECKHUX HAYK.
MeToap! IO3HAHKS )KMBOH MPUPOABI (HAOIIOJeHHE, IKCIIEPUMEHT,



https://mosmetod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
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OIHCaHue, U3MEPEHHE, KIIAaCCU(PUKAIUA, MOJICITUPOBAHNE, CTATUCTUYCCKAL
00paboTKa TaHHBIX).

Hemoncmpayuu:

optpetst: U. Japsun, I'. Menaens, H.K. Konbiios, [Ix. YoTcon u
@. Kpuk.

Tabmmib! 1 cxeMbl: «MeTobl TO3HAHUS YKUBOU IMPHUPOIBD».

Jlabopamopnuvie u npakmuueckue padomol:

[Tpaktuueckas padora Ne 1. «/crmons3oBaHue pa3InyHbIX METOOB
P U3YYICHUN OMOIOTHYECKUX OOBEKTOB.

Tema 2. /KuBble cHCTeMbI M X OPraHU3AMS

JKusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT H3YyYeHHS
ouonorun. OTINYHE KUBBIX CHCTEM OT HEOPTAaHMYECKOW MPHUPOIBL.

CBoiicTBa OHOCHCTEM W MX pa3HOOOpa3ue. YPOBHH OpraHU3AINH
OMOCUCTEM: MOJICKYJISIDHBINM, KJICTOYHBIN, TKAHEBBIH, OpraHU3MEHHBIH,
MTOMYJISIIIHOHHO-BUIOBO, AKOCHCTEMHBII (broreoneHOTHIECK M),
omocdepHBIit.

Hemoncmpayuu:

Tabruywr u cxemwvl: «OCHOBHBIE IPU3HAKH KU3HWY, «YPOBHH
OpTaHMU3AINY )KHUBOW TIPUPOIBD.

Obopyodosanue: monenb Moiekyibl JJHK.

Tema 3. XuMHYeCKHii COCTAB U CTPOEHUE KJIETKHU

XUMHUECKM  COCTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBL
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI. Bo/ia 1 MUHEpalibHBIC BEIIECTBA.

OyHKIIUY BOABI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [lomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u cTpoeHne 0eTKOB. AMHHOKHCIOTHI — MOHOMEPHI
OenkoB. HezameHnMbBIEe M 3aMEHUMBIE aMUHOKHCIOTHL. AMUHOKHCIIOTHBIN
COCTaB. YPOBHH CTPYKTYpbI O€JIKOBOW MOJIEKYJIHI (IEpBUYHAS, BTOPUYHAS,
TPeTHYHAs] W YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBAa OEIKOB.
Buonoruueckue pyHKIUN OCIKOB.

®depMenTsl  —  Ouosoruueckue — Katanusartopel.  CTpoeHHe
(hepMeHTa: aKTUBHBINA LIEHTP, CyOcTpaTHas ciennpuaHoCcTh. KodepMeHTHI.
Buramunasr. Otnnuns GepMeHTOB OT HEOPTaHUIECKHUX KaTallu3aTOPOB.

VYriieBoabl: MOHOCaxapuabl (TJIH0K03a, pud03a U J1e30KCHpro03a),
nucaxapusl (caxaposa, JIaKTo3a) U MoJIMcaxapuibl (Kpaxmall, TIUKOTeH,
LIeJUTI0N03a). bruonorndeckre (GyHKIMH yTI€BOJIOB.

Jlunuaer: TPUTTUTIEPUIEI, tdochomunusl, CTEPOUIBI.
T'unpodunbHO-rHIpOdOOHEIE  cBoiicTBa.  Buomormueckue — QyHKIMH
mununoB. CpaBHEHHE YTIIEBOJOB, OCJNKOB WM JUMHJIOB KaK HCTOYHHUKOB
SHEPTHH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotuasl — MoHOMeEpHI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u Gpynkuun JJHK. Crpoenne u pynkun
PHK. Buger PHK. AT®: cTtpoenue n pyHKIHN.

Huronoruss — Hayka o kieTke. Kierounas Tteopust — MpUMED
B3aUMOJICHCTBYSI UK U (PaKTOB B HAYYHOM ITO3HAHUU. METO/Ibl N3yUeHUS
KIICTKH.

Knerka kak nenoctHas xuBasi cucrema. OO0Iue Ipu3HaKy KIETOK:
3aMKHyTasi HapykHas MmemOpana, mojekynbl JIHK kak reHermaeckmit
ammapar, CUCcTeMa CHHTe3a Oeka.

Tumel  KIETOK:  JyKapuOTHYecKass U MOPOKapUOTUYECKAsl.
Oco0EHHOCTH CTPOCHHS MPOKAPHUOTHUECKON KIeTKH. Kiterodnas cTeHKa
Oaktepuii. CrpoeHue »sykapuoTwdeckoi kieTkn. OCHOBHBIC OTIHYHUS
pacTUTENBHOM, )KUBOTHOM M TPUOHOM KIIETKH.

IloBepxHOCTHBIE CTPYKTYyphl KJIETOK — KIIETOYHas CTEHKa,
JIMKOKAIUKC, uX ¢GyHkiuu. [Tnasmarnyeckas memOpana, e€ CBOWCTBA U
¢dbyakmun. [utornazma u e€ opraHouasl. OMHOMEMOpPAaHHBIE OPraHOUIBI
wretku: OIIC, ammapar [ombmku, nu30combl. [loayaBTOHOMHBIE
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OpraHOUAbl  KJIETKHA: MHUTOXOHApHM, Iuactuabl. IIpomcxoxaenue
MHTOXOHIpWH W Tactud. Bumel toractun. HemeMOpaHHBIE OpraHOWIIBI
KIJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTp, UEHTPHOJIN, PECHHYKH, JKI'YTHKH.
@OYHKINN OPraHOMIOB KIETKU. BKitoueHus.

SAnpo — perynstopubiii nieHTp KieTkn. CTpoeHue sipa: siaepHas
000I109Ka, KaproIuIa3mMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMEI.

TpaHCIIOPT BEIIECTB B KIETKE.

Hemoncmpayuu:

Hopmpemsi: A. Jlesenryk, P. I'yk, T. llIBann, M. llnetinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Huarpammsl: «Pacnpenenenne XUuMUYECKUX 3JIEMEHTOB B HEKUBOU
pupone», «Pacrpenenenne XUMAYECKUX JIEMEHTOB B )KHBOH TPUPOIELY.

Tabnuysr u cxemor: «llepuogmueckass TaObnHIa XUMHYECKHX
aneMeHTOB», «CTpoeHHe MOJEKylbl BoAbl», «buocuHTe3 Oenkay,
«Ctpoenne monekynsl Oenka», «Ctpoenue depmenrta», «HyknenHoBbIe
kucnotel.  JJHK»,  «Crpoenne  momexkymer  AT®»,  «Crpoenue
3yKapuOTHYECKON KIEeTKW», «CTpOeHUe KUBOTHOW KJIETKM», «CTpoeHue
pacTUTENbHOH  KIeTKu», «CTpoeHHe MPOKApUOTUYECKOW  KIIETKH»,
«CTpoeHue siapa KIETKu», «YIAeBOAb), «JIumuab.

Obopydoeanue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHE s
MPOBEACHUS HAOIOJCHNH, N3MEPEHUI, SKCIIEPUMEHTOB, MUKPOTIPEapaThI
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPHUANTBHBIX KIETOK.

Jlabopamopnsie u npakmuueckue padomoi:

Jlabopamopnasn paboma Ne 1. «V3ydueHne KaTaIUTUIECKON
aKTUBHOCTU ()ePMEHTOB (Ha MPUMEPE aMIIA3bl HITH KaTaa3bl)y.

Jlabopamopnas paboma Ne 2. «V3ydueHne CTpOCHHUSI KIETOK
pacTeHHiA, )KUBOTHBIX U OAaKTEPUH 10T MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoIIpenapaTax U UX OIUCAHHUEe».

Tema 4. /KusHeaesiTeIbHOCTb KJIETKHU

OOMeH BelIecTB, WK MeTa00JIN3M. ACCUMUIISIMS (T1aCTUICCKHMA
00MEH) 1 AUCCUMMJIISILINS (SHEPTeTHUECKUIT 0OMEH) — IB€ CTOPOHBI
€IMHOTO TIporiecca MeTadoan3Ma. Poirh 3aKOHOB COXpaHEHHS BEIIECTB U
SHEPTUH B TIOHUMAaHUU METa0OoIN3Ma.

Tunsl oOMeHa BeleCTB: aBTOTPOQHBIN U reTrepoTpodHbIid. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas v TeMHOBas (a3bl poTrocuHTe3a. Peakim
(dotocunTeza. DPPeKTUBHOCTL POTOCHHTE3a. 3HAYCHUE (POTOCUHTE3A IS
*u3HU Ha 3emiie. BiusHue ycnoBui cpesipl Ha GOTOCHHTE3 U CIIOCOOBI
MTOBBIIIEHHS €70 POAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OaKTepuu. 3HaUeHIe
XeMOCHHTe3a JUIsl )KU3HU Ha 3emIle.

DHepreTuveckuii 0OMeH B KJIeTKe. Pacierienre BemecTs,
BBIJIETICHNE U aKKyMYJIHPOBaHHE SHEPTHH B KIIETKE. DTaIlbl
sHepreTuyeckoro oomeHa. ['nukonus. bpoxeHue u ero BUIbI.
Kucnoponnoe oxucnenue, win kieToyHoe Abixanue. OKHCIUTENbHOE
¢dochoprmpoBanne. DPHEeKTHBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakiun marpuuHoro cunTe3a. ['eHeTnueckas naHpopManus u
JHK. Peanu3zanus reneTrnueckoi nHpopMaIuu B KieTke. | eHeTnueckuit
KOJ ¥ ero cBoictsa. Tpanckpumnus — MmaTpuuHbiil cuate3 PHK.
Tpancnsumsa — 6uocuntes Oenka. Dtamsl TpaHcasiuuu. KoaupoBanue
aMUHOKHCTIOT. Ponbs pubocom B GrmocuHTE3e Oenka.

Hexnerounsle OpMBI )KU3HU — BUPYCHI. VICTOPHUS OTKPBITHS
BupycoB (/1.1. UBanoBckuit). OCOOCHHOCTH CTPOCHHSI U YKHU3HEHHOTO
nuKia BupycoB. bakrepuodaru. bone3nu pacteHuid, )KUBOTHBIX U
4eNoBeKa, BhI3bIBaeMbIe BHUpycamMu. Bupyc ummyHoeduiura yeiosexa
(BUY) — Bo36ynutens CITMla. OGpaTHas TpaHCKpUILHKS, peBepTa3a u
uHTerpasa. [IpoduiiakTika pacnpocTpaHeHusi BUPYCHBIX 3a00JICBaHHH.




65

Hemoncmpayuu:

Iopmpemwi: H.K. Konsros, /I.1. iBanosckuii, K.A. Tumups3es.

Tabnuyer u  cxemvi: «Tunel muTaHus», «MeTtabomusmy,
«MUTOXOHIPUSY, «OHEepreTUYecKuit oOMen», «XIoporiacT,
«®Dorocunresn, «Ctpoerme [IHK», «Crpoenme u (yHKIIMOHUPOBAHHE
reHa», «CuHTe3  Oenka», «l'eHermdyeckmii  kxom»,  «Bupycsm,
«bakrepuodarn», «CrpoeHne u xu3HeHHBId wukn Bupyca CIIN/a,
OakTepuodaray, «Perukarms JJHK».

Obopyoosanue: wmopenu-amumkanmmu — «Yapoenne JHK wu
TpaHcKpumus», «buocuHTe3 Oenkay, «CTpoeHUE KICTKW», MOJCITh
cTpyktypsl JHK.

Tema 5. Pa3MHOKeHUe M HHAMBUAYAJbHOE Pa3BUTHE
OpPraHu3MoB

KreTouHbId 1MWK, WM KU3HEHHBIH UK kietku. MHTepdaza u
muto3. IIpomeccel, mpoTekaromue B wHTepdaze. Pernmukanus — peaxius
matpuaHoro cuate3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII HAbop —
kapuoturl. JIMIJIOWAHBIA W TaIUIOWAHBIA XPOMOCOMHBIC HAOOPBI.

XpoMaTuisbl. [MuTonoruueckue OCHOBBI Pa3MHOXEHUs u
WHJIUBUIYAIBHOTO Pa3BUTUS OPTraHU3MOB.
Henenme xnetrku — wMuto3. Cragum wmwuroza. I[lporecchl,

OPpOUCXOAAINIME Ha pas3HbIX CTAaAUAX MHTO3a. Bbuonornueckuii CMBICT
MHTO32.

ITporpamMmMupyemast TuOeIb KJIETKH — allONTO3.

®DopMBI Pa3MHOKEHHSI OPraHU3MOB: OEcrioyioe W MoJjoBoe. Buis
0ecrosoro pa3MHOXCEHHUS: JEJICHHE HaJBOE€, IIOYKOBAaHHWE OIHO- U
MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHUE, BETCTATHBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KIOHMPOBaHUE OPTraHU3MOB, €r0 3HaU€HHUE [Tl CEEeKIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIIONOTO.

Metlio3. Craguun Mmeiosa. Ilponeccel, npoucxoasiye Ha CTaaMsIX
Mmeio3a. [loBenenune xpomocoM B Meiioze. Kpoccunrosep. buonornueckuit
CMBICJI U 3HAYEHUE Meo3a.

I'ameTorenes — mpouecc OOpa30BaHUS TIONOBBIX KIETOK Yy
XKHUBOTHBIX. [l0JIOBBIE >Kene3pl: ceMeHHUKHM U AudHUKU. OOpa3oBaHHE H
pa3BUTHE TIOJOBBIX KIETOK — TaMeT (CIIepMaTo30U[, SMIEeKIeTKa) —

crepMaroreHe3 u ooreHe3. OCOOCHHOCTM CTPOCHHS SHICKICTOK U
cnepmato3onioB. OmronoTBopenue. [lapreHorenes.

WuauBunyansHoe  pa3Buthe  (OHTOTeHE3).  OMOpPHOHAIBLHOE
pasButue (dMOpuoreHe3). Jrambl AMOPHOHAIBHOTO  Pa3BUTHUS Y
MMO3BOHOYHBIX JKMBOTHBIX: JIPpOOJIEHWE, TacTpyJSIUsl, OpTraHOTeHes.
[MocTaomOpronansHOE pa3zBuTHe. THIBI MOCTAIMOPHUOHAIBHOTO Pa3BUTHS:
npsMoe, HempsMmoe (IMYMHOYHOE). BnmstHMe cpeasl Ha  pa3BUTHE
OpPTraHU3MOB, (PaKTOPBI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pasButme pactenuii. OHTOT€HE3 I[BETKOBOTO PACTEHUS:
CTPOCHUE CEMEHH, CTaJIUU PA3BUTHAL.

Hemoncmpayuu:

Tabauyst u cxemvi: «DOPMBI PA3SMHOKEHHS OPTAHU3MOBY,
«/IBOIHOE OIJIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHoe
pa3MHOXKEHHUE pacTeHH», «/lenenne xinetku 6akrepuit», «CTpoeHne
MOJIOBBIX KJIETOK», «CTpOEHUE XPOMOCOMBD», «KIIeTOUHBIN IUKITY,
«Permukanus JHK», «Mutosz», «Meitos», «IIpamoe u Henpsimoe
paszBuTHe, «I'aMeToreHe3 y MICKOIHUTAIONTNX U delloBeKa», « OCHOBHEIE
CTaJ1H OHTOTEHE3a.

0Obopydosarue: MUKPOCKOII, MUKpoTipernapaThl «CriepMaTo30H1 Ikl
MJIEKOTIUTAIOIIET0», «SiIeKiieTka MIEeKONUTarouero», «Kapunokutes B
KJIETKaX KOPEIIKa JIyKa», MarHATHAs MOACTb-aITUIHKAITHs «/{enenmne
kietkm», monenb JIHK, moaens meTada3sHoi XpOMOCOMBI.

JlaGopaTopHble H MPAKTHYEeCKHE PA0OTHI:
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Jlabopamopnan paboma Ne 3. «HabmoneHre MUTO3a B KIISTKaX
KOHYHKA KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jabopamopnasn paboma Ne 4. «V3ydeHne CTpOCHHUSI MTOJTOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIPEIapaTax.

Tema 6. HacjiencTBeHHOCTbh M H3MEHYHBOCTh OPraHN3MOB

IIpenmer u 3agauu reHeTuku. ictopus pa3BuTUs reHeTUKU. Posb
LIUTOJIOTUU M SMOPUOJIOTHH B CTAHOBJICHUH I'eHETUKH. BKitaa poccuiickux
Y 3apyOCIKHBIX YUEHBIX B Pa3BUTHE TCHETHKH. METOIBI TeHETHKU
(TuOpUOOTOTHYECKNH, IUTOTEHETHIECKNH, MOJIEKYIISIPHO-TEHETUIECKHH ).
OcCHOBHBIC TeHETHYECKUE OHATHA. | eHeTHuecKass CHUMBOJIUKA,
HCIIONb3yeMas B CXeMaxX CKpEIIUBaHUI.

3aKOHOMEPHOCTH HaCIeAOBAHUS MPU3HAKOB, YCTAHOBJICHHEIE [ .
Mennenem. MoHOTHOpHIIHOE CKPEIIUBaHKE. 3aKOH eTHHOOOpa3ns
rUOPHUIOB TIEPBOTO MoKoJieHus. [IpaBuiio TOMUHUPOBaHUS. 3aKOH
pacieruieHns mpu3HakoB. | nmoresa unctoTs! rameT. [loHoe 1 HEnmoTHOe
JOMHHHPOBaHUE.

JurubpugHoe ckpemuBanye. 3aKOH HE3aBUCUMOTO HACIIETOBaHUS
npu3HaKoB. [{uToreHeTHYECKUE OCHOBBI TUTHOPHIHOTO CKPEIMBAHUSI.
AHanuzupyroniee ckperrpanye. Vcrnonb3oBaHue aHaIU3UPYIOLIErO
CKpELIMBaHU JUIs ONIPeeNICHHsI TeHOTUTIa 0CO0H.

CuenyieHHOe HaclieioBaHue npu3HakoB. Padota T. Moprana no
CIIETNIECHHOMY HacJeIOBaHHUIO TeHOB. HapyieHnue crierieHns reHoB B
pe3yIbTaTe KpOCCHHOBEDA.

XpOMOCOMHas TEOpHsI HACIIEJCTBEHHOCTH. | eHeTHUeCKUE KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpPEAEIICHUE MOIa. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. | 'OMOTaMeTHEIE U TeTepOraMeTHBIC OPTaHU3MEI.
HacnenoBanue npu3HaKoB, CIETICHHBIX C TIOJIOM.

N3MeHUYnBOCTb. BI/II{BI U3MCHYHNBOCTU: HCHACJICACTBCHHAA U
HacJenCcTBeHHAs. Pois cpespl B HeHace ICTBEHHOW U3MEHYHBOCTH.
XapakTepucTrKa MOAU(PUKAIIMOHHON U3MEHYUBOCTH. BapramoHHbIH psij
U BapuainmoHHas kpuBas. Hopma peakiuu npusHaka. KonmuecTBeHHbBIE U
KaueCTBEHHBIE MPU3HAKY U UX HOpMa peakimu. CBoiicTBa
MOAU(pUKAITMOHHON N3MEHYNBOCTH.

HaCHeHCTBeHHaH, MJIIM TCHOTHUIIMYCCKas, UBMCHYHUBOCTD.
KoM0OuHaTBHAsS M3MEHUYMBOCTh. Meii03 1 TI0JI0BOI Mpoliecc — OCHOBA
KOMOMHATHBHON M3MEHYHUBOCTH. MyTallMOHHASI ©3MEHYHBOCTb.
Knaccudukaius MyTaiuii: TeHHbIC, XpOMOCOMHBIE, TeHOMHbIE. YacToTa n
MPUYHHBI MyTaluid. MyTareHHble pakTopbl. 3aKOH TOMOJIOTUYECKUX
pAI0B B HacinencTseHHou usMenunBocty H.M. Basuioga.

BHesinepHas HacleACTBEHHOCTh U H3MEHUYHUBOCTb.

I'enetnka yenoseka. Kapnorum uenoBexa. OCHOBHBIE METOIBI
TEeHETHKH YeJIOBEeKa: TeHeaIOTHIECKHA, OTM3HEIOBBIN, IMTOTEHETHYECKHUH,
OMOXMMHUYECKUH, MOJIEKYJIIpHO-TeHeTHIeckuii. CoBpeMeHHOe
oTpezieNieHHe TeHOTHIA: TOTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM unciie ¢ nomouisto [1[[P-ananu3za.
Hacnencreennsie 3a00eBaHus YeaoBeKa: reHHbIe 00JIe3HN, O0JIE3HU C
HACIIEICTBEHHOM MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HH.
CoMaTh4ecKue u TCHCPATUBHBIC MyTallUuH. CTBOJIOBBIE KIIETKH. HpI/IHHI/IHI)I
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKY H JICUESHUS
TreHeTHYEeCKUX 0ose3Hel. MeInKo-TeHeTHIECKOe KOHCYIbTHPOBAHHE.
3HaueHne Me}lHHHHCKOﬁ TFCHETHUKHU B IPEAOTBPAIICHUHN 1 JICHCHUN
TeHETHYECKUX 3a00JICBaHUIA YEIIOBEKa.

JeMoHcTpanmu:

Hopmpempwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C.
Uersepukos, H.B. Tumodees-Pecorckmii, H.J1. BaBuios.

Tabauyst u cxemvi: « MOHOTHOPHTHOE CKPEIIUBAHUE U €TI0
[IUTOTEHETHYECKAsi OCHOBAY», «3aKOH PACHICTIIICHHSI U €T0
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LUTOT€HETHYECKAask OCHOBaY, «3aKOH YHCTOTHI raMeT», «urudpuanoe
cKpeluBaHue», «llurosoruyeckre OCHOBbI JUTHOPUIHOTO
CKpeluBaHusm», «Meio3», «B3aumozeiicTBue anenbHbIX TEHOBY,
«I'eneTnyeckue KapThl paCTEHUH, KUBOTHBIX U YesloBeKay, «[ eHeTnka
10712, «3aKOHOMEPHOCTH HacJIeI0BaHUs, CLETTIEHHOTO C ITOJIOM»,
«KapuoTumsl 4enoBeka 1 KUBOTHBIX», «Buapl H3MEHYHBOCTIY,
«MoaudukannoHHas U3MEHUYUBOCTEY, «HacnenoBanue pesyc-dakropay,
«I'enetrka rpynn KpoBu», «MyTalMOHHas U3MEHUHUBOCTD.

O6opynoBaHue: MOJIENA-aNIUTHKAIN «MOHOTHOpHIHOE
cKpeunBaHuey», «HenonHoe noMuHrpoBanuey, «Iurndbpunnoe
CKpeluBaHuey, «llepekpéct xpoMocom», MUKPOCKOI U MUKPOIIpenapaT
«pozodmna» (Hopma, MyTanny (GOpMBI KPBIIBEB M OKPACKH TENa),
repbapuit «I'Opox TOCEBHOMY.

Jlabopamopnovie u npakmuueckue padomol:

Jlabopamopnan paboma Ne 5. «V3ydenne pe3ynpTaToB
MOHOTHOPHIHOTO W AUTHOPUIHOTO CKPEIIMBAHUA y IPO30(IITEI Ha
TOTOBBIX MUKpOIpenapaTaxy.

Jlabopamopnasn paboma Ne 6. «13yuenne MoauduKaMOHHON
HW3MEHYUBOCTH, IOCTPOCHUE BaPHALMOHHOTO Psiia M BapHaLlMOHHON
KPHUBOW».

Jlabopamopnas paboma Ne 7. « AHanu3 MyTanuii y qpo30(uibl Ha
TOTOBBIX MHUKpPOIIpENapaTax».

Ilpakmuueckan paboma Ne 2. «CocTaBIeHHUE U aHATIU3
POZIOCIIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenekius KaKk HayKa U pouece. 3apoKICHUE CENEKIUN U
nomectukauus. Yuenue H.M. BaBunoBa o LieHTpax MpOUCXO0XKICHUS U
MHOT000pa3usi KyJbTYPHBIX pacTeHui. LleHTphI mporcX ok aeH s
JOMAIHUX >KUBOTHBIX. COpT, MOpoJa, INTaMM.

CoBpeMeHHBIE METOJIBI ceNIeKIUU. MacCOBBINM U MHANBUAYATbHBIHI
OTOOPHI B CEJIEKIIUH PACTEHUH M KUBOTHBIX. OlIEHKA SKCTEphepa.
bnuskoponcTBeHHOE cKpemuBaHue — MHOpUAMHT. YucTas TuHUA.
CkpemuBaHue YUCThIX JIMHUHN. ['eTepo3uc, wim rubpuaHas cuia.
HeponacreenHnoe ckperuanue — aytopuauar. OTnanéHHas ruopuu3aius
u €€ ycnexu. MICKyCCTBEHHBI MyTareHes3 U MOoJy4eHUe IOJUIIIIOU]IOB.
JlocTrKeHus CeNIeKIMU PAaCTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BbuorexHosorus Kak oTpacib IPOU3BOACTBA. [ eHHAs HHXKEHEPHUS.
Oransl co3nanus pekomOuHanTHOW JIHK M TpaHCTeHHBIX OpraHU3MOB.
Knerounas nnxenepusi.

Knerounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHE
pactennii. KiioHupoBaH#e BHICOKOIIPOAYKTUBHBIX CETbCKOX03IHCTBEHHBIX
OpPraHu3MOB. DKOJOrHYeCKHe 1 dTHIecKkue npoodsiemsl. [MO —
TFeHETHYECKH MOIU(PHUINPOBAHHbBIE OPTaHU3MBI.

JdemoHcTpanuu:

Iopmpemui: H.W. BaBunos, 1.B. Muuypumn, I'.Jl. Kapneuenxko,
M.®. BaHoB.

Tabauyvl u cxemvi: Kapta «L{eHTPBI MPOUCXOKACHUS U
MHOT000pa3us KyJIbTYPHBIX pacTeHui», «[loposr momarmamx
KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamnzanusy», «Padbotsl akagemuka M.®. MBanoBay, «llomummonusy,
«OO0BEKTHI OMOTEXHOIOTUIY, «KIleTouHbIe KyTbTYpHl U KJIOHUPOBAaHHUEY,
«KoHcTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyIJISKH TUIOJIOB U KOPHEIUIOAOB TUKUX (HOPM U
KYJIETYPHBIX COPTOB pacTeHHl, repoapuii «CenbcKOX03sHCTBEHHBIE
pacTeHu .

JlabopaTopHbIe M IPaKTUYeCKHe PadoThI:

Oxckypcus « OCHOBHBIC METOJIBI M IOCTHYKCHIISI CEJICKITNH
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pacTeHMii 1 JKUBOTHBIX (Ha CENEKIMOHHYIO CTAHIIMIO, MTIEMEHHYIO depmy,
COPTOMCIIBITATEIbHBIN YUaCTOK, B TEIIIMYHOE XO3SIHCTBO, 1a00paToOpuio
arpoOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJIACC.

Tema 1. IBos1I0OLMOHHAsST 6M0JI0T U

[Ipeamnocsulkn BOSHUKHOBEHHUS 3BOIOLMOHHON TEOPHH.
DBOIIOUOHHAS TeOpHUs U e€ MecTo B Onooruu. BrnusHue 3BOMOIUOHHON
TEOPHUHU Ha pa3BUTUE OMOIOTUHU U APYTHX HAYK.

CeuzerenbcTBa 9BoONMH. [ageoHTOIOTHYECKHE:
MOCJIeIOBATEILHOCTD MOSIBIICHHSI BUIOB B MAJICOHTOJIOTUYECKOH JIETOMHUCH,
niepexoubie opMbl. broreorpadrdeckue: cxoncTBo 1 paznuune hayH u
(h;top MaTEPUKOB M OCTPOBOB.

OMOpHoIornYecKre: CX0ACTBa U Pa3inurs SMOPHOHOB Pa3HbIX
BUJIOB II03BOHOYHBIX. CPaBHUTENIEHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHAJIOTMYHbIE, PyAUMEHTAPHBIE OPTraHbl, aTaBU3Mbl. MOJIEKyIIpHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB HACJICICTBEHHOCTH  OCHOBHBIX
MeTa0OJMUECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomonuonHasa Teopus Y. Hapsuna. [Ipeanoceuiku
BO3HMKHOBEHUS JapBUHU3MA. [IBIDKYIIHE CHIIBI 9BOJIIOLIUM BUIOB 110
HapBuny (M30BITOYHOE Pa3MHOKEHHE TIPH OTPAHUICHHOCTH PECYPCOB,
HeomnpeAenéHHast U3MEHIHBOCTh, 00pH0a 3a CyIeCTBOBaHME,
€CTECTBEHHBIH 0TOOD).

CunTternyeckas Teopus sBomtonn (CTD) u e€ ocHOBHbIE
MIOJIOKEHHUSI.

MuxposBosrorust. [lomymsinys kak exuHULA BUIA U SBOTIOLKH.

JBwmwxkymiue cuibl (pakTopsl) SBOTIONUH BUAOB B IPHPOJIE.
MyTalMOHHBIH PoLecC U KOMOMHATUBHAS U3MEHUHBOCTD.
[omymnsimroHHbBIE BOTHBI U Ipeiid reHoB. M3omsius 1 Murparus.

EcrecTBenHslii 0TOOp — HampaBisromuil haktop sBoironud. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IpucnocoOneHHOCTh  OPraHU3MOB  Kak  PE3yJbTaT  HBOJIOLMU.
[Ipumepsr  mpucnocoOneHuit y  opraHu3mMoB.  ApoMopdo3bl U
WAHOAIANITAIIUH.

Bun u BumooOpazoBanme. Kpurepuu Buma. OcHOBHBIE (OPMBI
BUA000Pa30BaHUs: TeorpaduuecKoe, IKOJIOrHIeCcKoe.

MaxpoaBoumorus. @opmbl BoNIONMH: QUIIeTHYECKas, JUBEPTreHTHAs,
KOHBEpIeHTHas1, mapajuienbHas. HeoOpaTuMocTh 3BOITIOIHH.

[Ipoucxoxnenue oT HECTEINATN3NPOBAHHBIX MIPEKOB.
[Iporpeccupytormias crieranu3anus. AJanTHBHAS pagdaIusl.
Lemoncmpayuu:

Ioptpersr: K. JIunnei, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckui,
K.M. Bap, 3. I'ekkens, @. Mromutep, A.H. Ceepros.

Tabauybr u cxemvl: «Pa3BuTHE OpPraHMYECKOr0 Mupa Ha 3emiey,
«3apoAbIIM  TO3BOHOYHBIX JKUBOTHBIX», «ApPXEONTEpPHKCY, «DOpPMBI
00pb0BI 3a cymecTBoBaHue», «EctecTBeHHBI 0TOODPY», «MHOroobpasue
COpPTOB pacTeHuit», «MHOroobpasue Mmopox KUBOTHBIX», «llomymsauuny,
«MyTanmoHHas W3MEHYHMBOCTBY, «ApoMopdo3sl», «Mamoamantaum,
«O0mas nereHepanus», «JBmkymue cuiasl 3Bomounn», «Kapra-cxema
Mapmpyta myremectsust Y. JlapBuna», «bopnba 3a cymiectBoBaHuE»,
«IIpucmoco01eHHOCTD OpPTraHU3MOBY, «[eorpaduueckoe
BUA000pa30BaHuE, «IKOJIOTUIECKOE BUA000pA30BAHUEY.

Obopyoosanue: KOJUVIEKLIUS HACEKOMBIX C pa3IMYHBIMH TUIAMHU
OKpack, Habop IUIONOB M ceMsiH, Koyuiekius «[IpuMepbl 3alluTHBIX
MIPUCIIOCOONIEHNH Yy IKUBOTHBIX», Mofenb «OCHOBHBIE HaIpaBiIeHUS
IBOJIOLMK», 00BbEMHass Monenb «CTpoeHHE  TOJIOBHOTO — MO3ra
[T03BOHOYHBIX).
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Buoreorpagudeckas kapra mmpa, Komuieknus «DopMbl COXpaHHOCTH
HCKOMAeMbIX >KMBOTHBIX M PacTeHUiI», MoJeib anmiukanua «Ilepekpéct
XpoMOCOM», BIaKHbIEe Mpenaparhl «Pa3Butne Hacexkomoro», «Pa3Butue
JATYIIKWY), MUKponpenapar «Jpozoduna» (Hopma, MyTamuud (GOpMeI
KpPBUTHEB M OKPACKH TeJa).

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI:

Jlabopamopnuaa  paboma Ne 1. «CpaBHeHHUE BHUIOB 1O
MOP(OJIOrHYECKOMY KPUTEPHUION.

Jlabopamopuasa padoma N 2. «Onmcanwe TPUCIIOCOOTICHHOCTH
OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHMe H Pa3BUTHE KU3HU HA 3emJe

JloHayuHBIe TIpeACTaBIEHHWS O 3apOXKACHWH KU3HU. Haydnbie
TUTOTE3bl BO3HUKHOBEHHS KM3HM Ha 3emuie: a0uoreHe3 W IMaHCIEePMUS.
Xumuueckast SBOJIONMA. AOMOTEHHBI CHHTE3 OPTaHHMYECKHX BEIECTB U3
HEOPTaHWYECKUX. OKCIIEPHUMEHTAIbHOE TOATBEPIKICHHE XUMHUYECKOH
sBomonni. HadanpHBle 3Tambl OwWoONOrMmyYeckoi sBomonud. [ wmoresa
PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE
MIPOTOKJICTKH. HepBHe KIJIICTKHW U UX 3BOJJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX
TPYTIIT )KUBBIX OPTaHU3MOB.

PazButne xu3Hum Ha 3emie WMo dpaM U nepuomam. Karapxei.
Apxeiickag u mpoTepo3oiickas 3pbl. llameo3olickad spa U e€ mepuonbl:
KeMOPHICKHIA, OpPIOBUKCKHH, CUJIYPUUCKHHA, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIH, TEPMCKHUH.

Me3so30iickas 3pa U €€ epruobl: TPHACOBBIM, FOPCKUH, MEJIOBOM.

KaitHo3oiickass 3pa M €€ NepuoAbl: MATCOr€HOBBIM, HEOrE€HOBBIM,
AHTPOIIOT €HOBBIH.

XapakTepucTHKa KJIMMaTa U TeOJIOTMYeCKHX mporeccoB. OCHOBHbBIE
9Tarbl HBOJIOIHMUA PACTUTENHLHOTO U KUBOTHOTO Mupa. ApomMopdossl y
pacTeHHil U )KUBOTHBIX. [losiBIIeHME, pacIiBET M BEIMUPAHHUE TPYIII KUBBIX
OpTraHHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BoJoIuN. OCHOBHBIE
CUCTEMAaTHYECKHE TPYIITbI OPTaHU3MOB.

OBomrOIMsl  YeloBeKa. AHTpoOmoioruss Kak Hayka. Pa3Burtue
MIPEICTAaBICHUH O TPOMUCXOXKAECHUU 4YeloBeka. MeTonpl U3yueHUs
aHTporioreHe3a. CxXoIcTBa M  pa3Nu4Md 4YeJIOBEKa W  IKUBOTHBIX.
CucremMaTHYECKOE TTOJIOKEHUE YEIOBEKa.

Hewkynme cuibl  (dakTopbl) aHTpomnoreHesa. HacnencTBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBI 00pa3 >KU3HH,
W3TOTOBJICHUE OPYIUil TpyJa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaJM W BETBU 3BOJIOIMH YEJIOBEKa: aBCTPAJIOMUTEKH,
Yenosek ymenblii, UenoBek npsaMoxonasiiuii, YenoBek HeaHJIepTalbCKUM,
UemoBek  pa3yMHBIA. Haxomkm  WCKOmaembIX — OCTaTKOB,  BpeMs
CYIIIECTBOBaHUS, OOJACTh pPACIpOCTpaHEHHUS, OOBEM TOJOBHOTO MO3Ta,
o0pa3 KU3HU, OPYIUSL.

UenoBeueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BPONEOHIHAS
(eBpaswmiickasi), HETpO-aBCTPANIOUAHAA (IKBATOpPHAIbHAS), MOHTOJIOHTHAS
(asuarcko-amepukaHckas). UepTsl HpUCIIOCOOIEHHOCTH MPEACTaBUTENICH
YEJIOBEUECKUX pac K YCIOBUAM CYILIECTBOBaHUs. EJIMHCTBO 4eNOBEUECKUX
pac. Kputnka pacusma.

Lemoncmpayuu:

IMoptpetsr: ®@. Penu, JI. [lactep, A.W. Onapun, C. Mumiep, . FOpn,
Y. dapsuH.

Tabnuyvr u cxemvl: «Bo3HukHOBeHHEe COIHEYHON CHUCTEMBD»,
«Pa3BuTHe opraHuueckoro mupa», «PacturenbHas kierkay», «KuBoTHasd
kietka», «llpokapmotmueckas kimetka», «CoBpeMeHHas cHCTeEMa
OpraHUYECKOro Mupa», «CpaBHEHHE AaHATOMHMYECKHUX YEpPT CTPOEHUS
YeJIOBEKa M YEJIOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE  MecTa
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MAJICOHTOJIOTMYECKUX HAXOAOK IMPEIKOB COBPEMEHHOTO 4YEJIOBEKay,
«JIpeBHeimue moan», «pesaue moan», «IlepBbie COBPEMEHHBIE JIIOAN,
«YenoBeueckue pach».

Obopyoosanue: mynsocu «l[Ipoucxoxmenue denoBeka» (OIOCTBI
aBCTPAJIONIMTEKA, MATEKAHTPOTIA, HEaHIepTajblla, KPOMAHBOHIIA), CIETIKH
WIH W300paXeHHs] KaAMEHHBIX OpYyIWH TEepBOOBITHOTO YellOBeKa (KaMHH-
qommepsl, pyonia, ckpebia), reOXpOHOIOrHYeCcKasi TaObIuIa, KOJJICKIHS
«DOopMBbI COXPAaHHOCTH UCKOTIAEMBIX dKUBOTHBIX U PACTCHUI.

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI:

Ilpakmuueckaa paboma Ne 1. «V3ydeHue HCKOIMAEMBIX OCTATKOB
PACTCHHI U )KUBOTHBIX B KOJIICKITUSIXY.

Okckypcus  «IBONIOIAS  OPTaHWMYECKOTO0 MHpa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN MIIH KpaeBeIdeCKIil My3eil).

Tema 3. Opranusamsl U OKpy:Kalomas cpeaa

Okosorusi Kak Hayka. 3ajauyd M pasfensl dKoJIoruu. Merons
JKOJIOTHUECKUX  HCCIECNOBaHUH.  DKOJIOTMYECKOE  MHPOBO33pEHHE
COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOuTaHuS OPraHU3MOB: BOJHAs, HA3E€MHO-BO3AYILHAs,
MOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

DKOJIOTUYECKHE (hakTopsl. Knaccugukaruss  3KOJOTHYECKHUX
(hakTopoB: abWoTHYECKHe, OMOTHYECKHE W aHTPONOreHHble. JlefcTBue
9KOJIOTHUECKHX (PAKTOPOB HA OPraHU3MBIL.

AbOuoruueckre  (akTOpbl:  CBET, TEMIIEpPaTypa,  BJIAYKHOCTb.
®oronepuogmsMm.  [IlpucnocoOnenust  OopraHm3MOB K JEHCTBHIO
abmoTtnueckrx (PpakTopoB. bruomornyeckue pUTMBL.

Bbuornyeckue Qakropel. Buapl OHOTHYECKHX B3aWMOJCHCTBUI:
KOHKYPCHLIUS, XUIIHUYECTBO, cHUMOMO3 u ero ¢Qopmer. [lapazutusm,
KOOIIeparus, MYTYaJIHu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,
HaxJeOHMYECTBO). AMEHCANM3M, HEHTpanu3M. 3HaueHHEe OWOTHYECKUX
B3aUMOJICHCTBUI JUIsl CYIIECTBOBAaHHMS OPraHM3MOB B  IMPHUPOAHBIX
cooO1iecTBax.

DKOJIOTUYECKUE XapaKTepPUCTUKU MOy sinuu. OCHOBHBIE MOKa3aTex
MOMYJISIIANA:  YUCIIEHHOCTh, IJIOTHOCTB, POXIAe€MOCTh, CMEPTHOCTH,
MPUPOCT, MUTpalys. JluHaMHUKa YHCIEHHOCTH TOIYJISIIIHU 1 € peryJsIius.

Hemoncmpayuu:

Hopmpemui: A. T'ym6onbnt, K.®@. Pynbe, 3. ['ekkens.

Tabnuyvr u cxemor: xapta «l[Ipupomusie 30HB 3emim», «Cpens
oOuTaHus OpPTraHU3MOBY, «DoToneproau3m, «[omynsumy,
«3aKOHOMEPHOCTH  POCTa  YHUCJIEHHOCTH MOMYJSAUUH  UH(Y30pHH-
Tyenbky, «[InmieBbie nenm.

JlaGopaTopHble U IPaKTHYeCKUE PadOThI:

Jlabopamopnaa paboma Ne 3. «Mopdonoruyeckue OCOOCHHOCTH
pacTeHUii U3 pa3HBIX MECT OOUTAHUS.

Jlabopamopuasa paboma Ne 4. «BnusHre cBeTa Ha POCT W Pa3BUTHE
YEpPEHKOB KOJIEyCay.

Ilpakmuueckan paooma Ne 2. «[loacuéT MIOTHOCTH TOIYJISIIHA
Pa3HbIX BUAOB PACTEHUII».

Tema 4. Coo0miecTBa 1 IKOJTOTHYECKHE CHCTEMBbI

CoobmiectBO OopraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIEeHO3a:
BUJIOBasi, TNPOCTPAaHCTBEHHas, Tpodwuueckas  (mumesas). Buabl-
JOMUHaHTHL. CBSI3U B OMOLICHO3E.

Okosoruueckue cucteMsl (3kocuctemsbl). [lonstue 06 sxocucreme u
OuoreoreHo3e. OyHKIIMOHALHBIE KOMITOHEHTBI 9KOCHUCTEMBI:
MPOYIIEHTHI, KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelecTB M IOTOK
SHEpPTuu B 3KocucteMe. Tpoduueckue (IMUIIEBBIE) YPOBHU SKOCHCTEMBI.
[Mumessie nenu u cetr. OCHOBHBIE TOKA3aTeNIM YKOCUCTEMBI: OHoMacca,




71

OPOAYKIHA. ODKOJIOTMYECKHE MHUpaMHUIbL: MPOAYKIHH, YHCICHHOCTH,
o6momaccel. CBoiicTBa 3KOCHUCTEM: YCTOMYMBOCTH, CAMOPETYJISIHS,
passutue. Cykueccus.

[IpuponHeie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. JKocHcTeMa
XBOWHOTO WU ITUPOKOJIIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBL. Y POOIKOCHUCTEMBI.
Buomornueckoe W XO3MHCTBEHHOE 3HAUYEHHE  arpoOdKOCHCTEM H
ypOOIKOCUCTEM.

buopasnoobpasue kak hakrop ycroitunBoctr skocucteM. CoxpaHeHne
OMOJIOTHYECKOr0 pa3HO0Opa3us Ha 3emIle.

VYuenne B.M. Bepnagckoro o Owuocdepe. ['panunsi, coctaB u
CTpyKTypa Omocdepsl. KuBoe BemecTBo U ero GpyHknud. OcoOeHHOCTH
Oomocdepbl Kak TiI00anbHOW 3KOCHCTEMBI. J[MHAMUYEcKOe paBHOBECHE H
oOparHas cBsi3b B Onocgepe.

KpyroBopoTsl Bemecte M OHOT€OXHMMHYECKHE IUKIBI 3JIEMEHTOB
(yrmepona, azota). 3oHaBEHOCTH OHOChepbl. OCHOBHBIE OMOMEBI CYIIIH.

UenoseuecTBo B Onochepe 3emiu. AHTPONOICHHBIC W3MCHCHUS B
ouocdepe. [obaIbHBIC YKOJIOTUYECKUE TPOOJICMBI.

CocyuiecTBoBaHHe  Opuponbl U 4yenoBedecTBa.  CoxpaHeHue
Ouopa3sHoOoOpa3usi Kak OCHOBa ycToW4ymBOCTH Ouocepsl. OcHoBa
pallMOHAJBHOTO  YIpAaBICHWs  NPUPOJHBIMH  pecypcaMH H  HUX
rcrnonp3oBanue. JlocTikeHus: ONOIOTHN M OXpaHa MIPUPOIBI.

Lemoncmpayuu:

Topmpemuoi: A JIx. Tencnu, B.H. Cykaués, B.1. Bepnanckwii.

Tabauyor u cxemvi: «l[lumeBble 1enw», «bHOIEHO3: COCTaB W
CTPYKTYpay, «IIpuponnbie COO0O0IIIECTBAY, «lUermm  mHTaHUN,
«Jxonornyeckas mnupamuga», «buochepa um dyenosek», «Ixocucrema
LIMPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOMHOTo jeca», «buoreHos
BoJoéMay, «ArpoueHo3y, «lIpruMepHble aHTPONOICHHbIE BO3ACUCTBUS HA
npupoay», «BakHellne UCTOYHUKU 3arpsA3HEHHS BO3AyXa M TPYHTOBBIX
Bon», «llouBa — BakHeiimas cocrapisromas Ouocheps», «DakTopbl
nerpananuu nouBy, «llapaukoBerit addex», «DakTopsl PaTuOaKTHBHOTO
3arpsI3HEHUS ouochepsi», «O6mas CTpYKTypa ouocheps»,
«Pacnpoctpanenue xu3HHu B Onochepe», «O30HOBBIN dKpaH Ouocheps»,
«Kpyrosopor yrinepona B 6uocgepe», «kKpyroBopoT a3ota B Ipupoae».

Obopyoosanue: Monenb-amuKanusg «TUMUuHBIE  OMOIIEHO3BD,
repbapuii  «PacTurenbHbie  cOOOIIECTBaY, KOJUIEKIUH «BHOIIEHO3Y,
«Bpenutenu BaKHEHIINX CENTBCKOXO3IUCTBEHHBIX KYJIBTYp», repOapuu u
KOJUISKIINM PACTeHWH W OJKWUBOTHBIX, MPHUHAUICKAIIAE K Pa3HBIM
SKOJIOTUYECKUM TIpynmnam oaHoro Buja, Kpachas knHura Poccuiickoit
Deneparyn, H300pakeHUS OXPaHIEMbBIX BUJIOB PACTEHUN M dKUBOTHBIX.

CDOpMBI KOHTPOJIA

YcTHBIA OTBET, JoMalmHss paboTa, TeCThl, KOHTPOJIbHBIE PabOTHI,
nmpakTuueckas pabora, jabopaTopHas paboTa, pelieHue 3ajad,
TBOpUECKasi paboTa, mpoeKkTHas paboTa.
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Ipunoowcenue 2

VYTBEPXJEH VYTBEPXIAIO
[IpoTokon 3acenanus ne1aroru4yeckoro CoBeTa Pykosoautens OOIT COO
Ne oT

(Haszsanue)

(noonucs, ¢.u.o.)

JUCT UBMEHEHMHA
B (enepanbHOii paboucii mporpamme mo mpeameTy «Pycckuit s3pIk» / (Moodyie) |
(ameMeHnTe) yueOHOTO peiMeTa

[TporpaMma cpenHero oorero ooOpa3oBaHus
Ha 20 /20 y4eOHBIN TOA

1.B BHOCATCA CICAYIOINEC N3MCHCHUA:

(anemenm paboueti npocpammoi)
1.1.

2.B BHOCSITCS CIICIYIOIINE N3MCHCHUS:
(anemenm paboueti npocpammoi)

3.B BHOCSITCS CIIETYIOIIIEe N3MEHEHHUS:
(anemenm pabouell npoepammol)

R I ;

Cocmasumeins NOONUCH pacwuugposxka noonucu
oama
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