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1. [TosicHUTEIBHAA 3aAIUCKA

[Tpu pa3paboTke mporpamMmbl IO OMOJIOTUM TEOPETHUYECKYIO OCHOBY JJISi OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuin:
koHuentyainbHblie nojgoxenns ®I'OC COO o B3auMooOyCIOBIECHHOCTH IIeNieH, CoepiKaHus,
pe3ynbTaToB OOyueHHUsi U TpeOOBAaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS OO0
o0LIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero obpa3zoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPUPOJBI M OOECIIEYCHHWH CYIIECTBOBAHUS UYEIOBEYECKOTO
oOmiectBa. CorjiacHO Ha3BaHHBIM IOJOXKEHUSM OIpPEIEIeHbl OCHOBHBIE (D)YHKIIMHM MPOTPAMMBbI
10 OMOJIOTUU U €€ CTPYKTYpA.

[IporpamMma o 6uonoruu 1aéT NpeacTaBiIeHue O 1eNix, 00 oluleil crpaTerun o0y4eHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpEeACTBAMH Y4eOHOro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJEp)KaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKUA O0pa30BaTENIbHOIO IMpoliecca,
BO3pacTHbIX OcoOeHHOcTel oOydaromuxcs. B mporpamMMe 1no OMONOrMHM TAaKKE YUYUTHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W IPEIMETHBIM pe3ysbTaTaM
oOydeHus B pOPMUPOBAHUU OCHOBHBIX BUJOB y4eOHO-TIO3HABATENHLHOMN JESITENbHOCTH/Y4eOHBIX
JNEUCTBUM O0O0YyYarolUMXCsi IO OCBOCHHMIO COJEp)KaHMUsI OHOJIOTMYEecKOoro oOpa3oBaHus. B
nporpamme 1o Ouonoruu (10-11 kmaccel, 06a30BBI YpPOBEHB) pEAIM30BAH MPUHLUI
IIPEEMCTBEHHOCTH B HW3Y4YeHHUM Ouosioruu, Osarojgapss 4eMy B HEW IpocMaTpuBaeTcs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHH, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOIMYECKOr0  MBIIUIECHUS,
OpeJCTaBICHUH O 37A0pOBOM o0O0pa3e KM3HM U OEpeXHbIM OTHOILIEHHEM K OKpYyKarolien
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakKke
3HAHUH O CTPOEHUH >KMBBIX CCTEM PA3HOT'0O PAHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IIPOLIECCOB B IporpaMMe IO OWOJOTMM YAENE€HO BHUMAaHHE MCIIOIb30BAHUIO MOTYyYEHHBIX
3HaHUI B OBCEAHEBHOM JKU3HU ISl peLICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YUCIe: TPOPUIAKTUKI
HACJIECTBEHHBIX  3a00JIeBaHUN  4YENOBEKa, MEAMKO-TEHETHYECKOI0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH 1€J1eCO00pa3HOro MOBEAECHUS B OKpYKarolleld NMPUpPOIHON cpere,
aHaJIM3a BIMSHUSL XO3AWCTBEHHOM [EATENbHOCTH YEJOBEKAa Ha COCTOSHME NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTo
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CNEeUeHUs YCIOBHUM Ui peleHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas MpeAnoiaraet
dbopMupoBaHHe Yy OOYyYaroIIMXCS CIIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHUSM JUHAMHYHO
Pa3BUBAIOILErOCS COBPEMEHHOTO MUpA.

[IporpamMmMa mo OnosiorUM SBISETCS OPUEHTHPOM JUISI COCTABJICHUS pabOYMX MPOrpaMM,
aBTOpPbl KOTOPBIX MOTYT MPEMJIOKUTh CBOM BapHaHT IOCJIEAOBATEIBHOCTH H3YyYEHUS U
CTPYKTYpbl yueOHOr0o MaTepHaia, cBo€ BuieHHe myTei GopmupoBanus y obOyyaroumxes 10—11
KJIACCOB TPEIMETHBIX 3HaHUHM, yMEHUH M CHocoOOB y4eOHOH JEesATETBbHOCTH, a TakKke
METOJIMYECKUX pEIIeHUH 3a/ad BOCIUTAHUS U PA3BUTHUS CPEICTBAMHU Y4eOHOro IpenMera
«buonorus».

B coorBerctBuum ¢ tpeboBanusiMu PI'OC COO k MarepHaibHO-TEXHUYECKOMY
olecrieyeHHI0 y4eOHOro Tmpolecca JAEMOHCTpAllMOHHOE oOopyloBaHue ¢GopMHpYyeTcs B
COOTBETCTBUU C MPHUHIMIIOM MHUHUMAJIbHOM OCTaTOYHOCTH U OOECHEeYMBAET IOCTaHOBKY
NIEPEYUCIIEHHBIX B MPOrpaMM€ KIIIOUEBBIX JEMOHCTpAlMil [ HCCIEAOBAHUSA H3y4aeMbIX
ABJIGHUN W TPOLIECCOB, AMMIHUPUYECKUX M (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKHX
npumMeHeHuid. B coorBercTBum ¢ [locranosnenunem IlpaBurenscta PO ot 11 okTsabps 2023 r.
No 1678 “O6 yrBepkaeHun IIpaBun NpUMEHEHHS OpTraHU3ALMIMH, OCYIIECTBIISTIOITUMU
00pa30oBaTeNbHYIO ACATEIbHOCTD, YIEKTPOHHOTO 00Y4EHUSs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI TIPU peaju3alii 00pa30BaTENIbHBIX MporpaMM’ JIa0OpaTOpPHBIE W TPAKTHYCCKUE



3aHATHUS ¥ MHBIE (OPMBI YIEOHBIX 3aHATHH 110 JAHHOMY MPEAMETY MOTYT OBITh OPTaHU30BaHbBI C
IPUMEHEHUEM D3JICKTPOHHOTO OOYYeHHs, IUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJIOIHH,
BUPTYaJbHBIX J1a0OpaTopuil pa3MemIeHHBIX MO AaHHOMY mnpenmery B MOII (MockoBckoit
JJIEKTPOHHOW WIKOJIE), a TaKkkKe Ha Jpyrux OecIulaTHBIX IIaTgopMax, B TOM 4YHCIE B
AJIEKTPOHHON MHPOPMAIMOHHOM 00pa3oBarensHOU cpene PITY.

1.1.00mas xapakTepucTUKa y4eO0HOro npeamera

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OH
oOecrieunBaeT (popMupoBaHue Yy OOYYaIOIIMXCS TPEACTABICHUH O HAy4YHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOI MpUpoje, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHSA JJIS: TO3HAHUS 3aKOHOB JYKMBOM IPHPOJIBL,
(dopmupoBaHus (YHKIMOHAIBHOW IPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUICHHUS, IEGHHOCTHOTO OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

bosbimioe 3HayeHwe OHOJOrMs HUMEET TakXKe Uil peIleHUs BOCIUTATENbHBIX U
Pa3BUBAIOLINX 3a7a4 CPEAHEro o0Iero o0pa3oBaHus, CoOlMaNn3auy odydaromuxcs. M3ydenune
6uosorun obecrieunBaer yCIIOBUS IS ¢dbopmupoBaHus UHTEJUIEKTYaJIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHM C IMPEICTaBICHUSAMM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE MONI0KEHHUS O MpeTHa3HAYCHIH YIeOHOTO
npeamera «buonorus» COCTaBWIM OCHOBY Ui OIpeNeNieHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, IPEACTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OT10op conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH
C TMO3ULMH KyJIbTYPOCOOOPA3HOTO IMOAX0/a, B COOTBETCTBHH C KOTOPHIM 00YYaIOIINECs TOJKHBI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUUMble 11 (opMUpOBaHMs OOIIEH KyJIbTYphl, ONpPEIESIoNnne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPYKAIOLIEW NPUPOAHOM cpene, BOCTPEOOBAHHBIE B
MOBCEHEBHOM JKM3HU U NpakTU4eckoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHAMAIOT DJJIEMEHTHI COJCpPXKAHUs, KOTOpbIEe CIYXaT OCHOBOW s  (OPMHUPOBAHHUS
OpEJCTAaBICHUH O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHHE MHPAa U LEHHOCTHBIX
OpPHUEHTAIUX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOIOTHYECKOT0 00pa30BaHMs.

CTpyKkTypHpoBaHUE COJepXaHHUA Y4eOHOro Mmarepuaja B HporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPHOPUTETHOTO 3HAUCHHS 3HAHHWHA 00 OTIMYUTENLHBIX 0COOESHHOCTSIX
KHUBOWH MpPUPOJBI, O €€ ypOBHEBOH OpraHu3alM M SBOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHOro npenmera «bHoyiorus» BbIAEIEHBI CIEIYIOIUE COJEpKATEIbHbIC JIUHUU:
«buonorus kak Hayka. MeToJpl HAy4HOTO MO3HaHMs», «KieTka kak Ouosornyeckas CucTeMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJIONHS KUBOU TPUPOABIY, « IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

1.2. Hean u 3aqaum yueGHOTr0 nmpeamMera

Henp u3yuenus yuebHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATLHOW OpraHU3allii >KUBBIX CHCTEM
Pa3HOTO paHra M MpHOOpETeHNUE YMEHUN MCTIOIb30BaTh OTH 3HAHUS JJIsi TPAMOTHBIX JICWCTBHI B
OTHOIICHUH 00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Jloctuxkenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
obecrnieunBaeTCs pelIeHueM CIISIYIOINX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBWIAX, CIY>KAIIMX OCHOBOH sl (OpMUPOBAHUS
MIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KAPTUHE MHUpa, O METOAAaX HAy4yHOI'O MO3HAaHUf,



CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX JXHBBIX CHUCTEM pA3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

¢dopmupoBanre y 0OydarONIMXCS MO3HABATENbHBIX, WHTEIUIEKTYAJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpoILecce aHAIM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAyUHBIX B3IJISI/IOB,
U U MOIXO00B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3alUy;

CTaHOBJICHHE Yy oOOydJarommxcsi oOmell KynbTypbl, (YHKIHMOHAJIbHON TIpPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSCHATH M OLEHHMBATH SBICHHUS OKPYXKAIOIIETO MHpA HBOW MPHUPOIBI HA
OCHOBaHUU 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3yUYECHUU OUOJIOTHH;

¢dopmupoBaHre y 0OydyarOMIMXCs YMEHHH WILTIOCTPHPOBATH 3HAUCHHE OMOJIOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HIA;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KHBOM MPUPOJIBL,
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K HEeW, COONIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUHI
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHNE IEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsl TOBBIILIEHUS! YPOBHSI 3KOJIOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUI M yMEHHWH B MOBCETHEBHOW KHU3HU IS OLCHKH
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIIEGHUIO K OKpYXalomlell cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COOTIOICHHE Mep MPO(PHIIaKTHKH 3200JICBaHUN.

1.3. MecTto yyeOHOro npeamera B y4eOHOM IJIaHe

B cucteme cpeanero obmero odpazoBanus «buosorusy», nuzydaemas Ha 6a30BOM YpPOBHE,
ABIIIETCS O0s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW o0nactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OOmiee yuCiIO 4acoB, PEKOMEHJOBAHHBIX JIs M3ydeHUs Ouosnoruun — 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henento).

2. Tlnanupyemble pe3yJabTaThl H3y4YeHHs Y4€OHOI0 NMpeMeTa Ha YPOBHE CpPeHero oomero
o0pa3oBaHus

2.1. JIn4HOCTHBIE PE3yabTATHI

B cTpykType JAMYHOCTHBIX PE3YIbTATOB OCBOEHHUS mpeamera «buosorusy BbIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHE OOy4YalOIIMMHUCS  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIIPEAETIEHUIO,
HaJIMYMe€ MOTHUBALMU K OOyYeHHUIO OHOJIOIWH, IleJieHaNpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAaThCS B
cBOEH ACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MMpUCymumMu CHUCTEMCE
Ouosnornyeckoro o0Opa3oBaHMs, HaJIMYHE OSKOJOTHYECKOTO IMPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOEHUS INpeaMeTra «buosorus» JOCTUTAlOTCS B €AUHCTBE
y'-Ie6HOI\/’I A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IMOBEAECHUS U CIIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUSA,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, MATPUOTHU3MA,
YBaX€HMSI K 3aKOHY MU IIPABOIOPSAIKY, YEIOBEKY TPyZa U CTaplIEMy ITOKOJECHUIO, B3aMMHOIO
YBOKEHUs, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAacleOul0 H  TPAJUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKpYyKarolen cpee.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUSI y4eOHOT0 npeaMeTa «buonorusy J0IKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIUXCsl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
HOSHHHeﬁ JIMYHOCTH, CHUCTEMOH INEHHOCTHBIX OpI/IeHTaI_[I/II\/'I, MO3UTUBHBIX BHYTPCHHUX



yOeXJACHH, COOTBETCTBYIOMIMX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacliMpeHre XKU3HEHHOTO OIbITa U ONbITa AESITEILHOCTH B IPOLIECCE PeaTnu3allid OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBHON 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) eparxcoanckozo eocnumanus:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYy4aIoOUmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX TNpaB M OOA3aHHOCTEH, YBaXKEHHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JEATEILHOCTHU MPH CO3/IaHUU YUEOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENITh COOCTBEHHYIO IMO3UIMI0O TI0 OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YyMEHUE VYYHUTHIBATb B CBOUX JCHUCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KyIbTYPHBIMUA IEHHOCTSMHU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a71a4, YBAKHUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB P 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOU NIEATEILHOCTH;

2) nampuomuueckozo 60CNUMAHUA:

c(OPMHUPOBAHHOCTh POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepel PonuMHOMN, TopaocTy 3a CBOM Kpail, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOI0 Hapoaa Poccuy;

IICHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACIEOIUI0 U IaMATHUKAM IIPUPOMEI,
JocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HaUYeHHs OMOJIOrMH B TIO3HAHUM 3aKOHOB MPHUPO/IbL, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaelHas  yOexXJIEHHOCTb, TOTOBHOCTh K ciuykeHuto u 3amuTte OrtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

3) OyxX06HO-HPABCMBEHHO20 80CHUMAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYICH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) acmemuueckozo 6ocnumaHnua:

ACTETUUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHKE SMOIIMOHAIBHOTO BO3/IEMCTBUS KUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHJAX HCKYCCTBa, CTPEMJICHHE MPOSBISTH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pusuuecxkozo 6ocnumanus, popmuposanus Kynibmypul 300p06ba u
IMOYUUOHATILHO20 OAZONOYUUA:



MMOHMMAHKE W pean3alys 3I0pOBOro U 0e30mMacHOro 00pasa KU3HH (30POBOE MUTAHHUE,
COOJIIOZICHHE THUTUCHUYCCKHUX TPABUJI U HOPM, COQJIAaHCHPOBAHHBIN PEKUM 3aHATHH M OTJbIXA,
perynspHas (QuU3MYEcKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY H IICUXHUECKOMY 3JI0POBBIO;

MOHMMAHWE [IEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHHUS B CUTYAIIUAX, YTPOXKAIOMIUX 3JI0POBBIO U KU3HU JIFOJICH;

OCO3HAHUE TOCJICJICTBUN U HEMPHITHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) mpyooeozo eocnumanus:

TOTOBHOCTB K TPYly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

FOTOBHOCTh K  aQKTUBHOM  JESATENIbHOCTH  TEXHOJOTMYECKOH U COLMaIbHOU
HAPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITEILHO BBITIONHSTH
TaKylo JAesITeIbHOCTD;

WHTEpEC K pasiuvHbIM chepam mpodecCHOHATBHON NIEeATEIHPHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BBIOOp OyayIeii mpodeccuu u peanr30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH
KU3HU;

7) IKO02U4ECK020 60CRUMAHUA:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHHE K PUPO/Ie KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBILLIEHUE YPOBHS 3KOJIOTMYECKOM KYIbTYpbl: IPUOOPETEHHE OIbITAa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPYKAIOLEN CPE/Ibl;

OCO3HaHHUE TN100aTbHOI0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble IPU N3Y4YE€HUH OUOJIOTUH 3HAHUS U YMEHUS
IpU pelieHuu NpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHNE
IIPaBWJI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

aKTUBHOE HEINPUATHE ACUCTBUM, MPUHOCSIIMX BpEA OKpYXarolled NPHUpPOIHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUYECKHE MOCIEACTBUS MPEIIPUHUMAEMBbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE€ Pa3BUTOTO SKOJIOTMYECKOIO MBIIUICHHS, SKOJIOTMYECKOH KYyJIbTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH KOJIOTNYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOILIECTBEHHOW TPAKTHUKH, OCHOBAaHHOIO Ha JHAIOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MHPE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW W  UYMTATEIbCKOW  KYJIBTYphl KaK  CpelCTBa
B3aI/IMO,ZIeI\/IICTBI/I$[ MCXKAY JIOABMU U ITO3HAHWA MHPA,

MOHUMaHHE crenUupUKH OMOJNOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PALMOHAIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHNH IEIOCTHOTO IPEAICTAaBICHNS 00 OKPYKAIOIIEeM
MHUpE KaK O €IUHCTBE NPUPOAbI, YelIOBeKa U oOOIIecTBAa, B TIO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH TPOOIeM COXPaHEHHsI TPHUPOTHOTO PABHOBECHS;

YGG)KI[éHHOCTL B 3HAYUMOCTH OMOJIOTHHU JJIL COBpCMCHHOfI OUBHIIN3allUA: obecrieueHus
HOBOTO YPOBHS Pa3BHTHSI MEIWIMHBI, CO3J[aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOIIeM 1 o0ecTieueH sl Iepexoaa K YCTOMIYMBOMY Pa3BUTHIO, PAIIHOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;



3aWHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJSAX MOBBILICHUS 00IIei
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIHMOHAJIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, popMupyemMoit Mpu U3y4eHur OUOJIOTHH;

NOHUMAHHUE CYLIIHOCTH METOJIOB ITO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJBb30BaTh IMOJy4aeMble 3HAHHUS /IS aHaIM3a W OOBACHEHHs SBJICHUH
OKPYXXAIOLIETO MHUpPAa M TPOUCXOIAIIMX B HEM HM3MEHEHHMH, yYMEHHE JelaTh O0OOCHOBAaHHBIC
3aKJIFOYCHUS Ha OCHOBE HAy4YHBIX ()AKTOB M HMMEIONIUXCSA JAHHBIX C LENbI0 IMONYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PEIICHUS
npo0JIeM B pEeabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTU HAYYHOH NESATETbHOCTH, TOTOBHOCTb OCYILECTBIISATh MPOCKTHYIO H
UCCIIE0BATEIbCKYIO ICSTEIbHOCTh HHANBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpPa30BAHUI0 M CaMOOOpa30BaHMIO, K
aKTHBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMH MO OHOJIOTMM B COOTBETCTBHHM C JKH3HEHHBIMH
NOTPEOHOCTSIMU.

2.2.MeTanpeaMeTHbIe pe3yJbTaThl

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUs y4eOHOIro mpeaMera «bHoorus BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYJAIOMUXCA MEKAUCHUIUIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenr(UKy METOAOB MMO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHME, IpPOILecC, CHCTeMa, HAayuHbld (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBAHHE,

HaOJI0IcHNe, U3MEPEHUE, SKCIIEPUMEHT U JPYruX), YyHUBEpCcalbHble ydeOHble AEHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, DETYJISATUBHbIE), oOecrneunBarone Q(opMUpOBaHUE
(YHKLIMOHAJIBHONH TPaMOTHOCTH M COLMAJbHONW KOMIIETEHIMH OOy4aroIluxcs, CIOCOOHOCTb
00y4aroIuXxcsl UCMO0JIb30BaTh OCBOCHHBIE MEXANCIMILIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJbHbIE YueOHbIE IeHCTBHS B TO3HABATEIBHOM U COLMANIBHOM MPAKTUKE.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

ba3zoevie nozuueckue oeiicmeus:

CaMOCTOATENbHO (OPMYJIUPOBATh M AKTyaJM3UpPOBATh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3H&HI/II>1 HpI/IéMBI JIOTUYCCKOI'0 MBIINUJICHUA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUsI), PACKPBIBATh CMBICI OHMOJIOTHYECKUX
MOHITHUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

OMpeNensaTh LENU ACSATENbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCUTH pe3y.]'IBTaTI)I JACATCIIBHOCTH C IMTOCTABJICHHBIMU LCIISAMHU,

WCIOJIb30BaTh OMONIOTUYECKUE TIOHATUS JUISI OOBsCHEHHsS (AaKTOB U SIBICHUH KHBON
HPUPOIBI,

CTPOUTH JIOTMUECKHE PACCYXIEHUsl (MHIYKTUBHbIC, IEAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpC‘II/ISI B paCCManI/IBaeMI)IX SABJICHUAX, (bopMmepOBan,
BBIBOJIBI M 3aKJIFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIBbHBIC CpeI[CTBa JJISA HpeleTaBJ'IeHI/ISI CyHIGCTBeHHBIX CBSISGﬁ nu
OTHOIICHUN B M3y4aeMBIX OMOJNOTHYECKMX OOBEKTaX, a TaKXKe MPOTHUBOPEUHI pPa3sHOTro poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaHI/IOHHBIX HCTOYHUKAX,

pa3pabarbiBaTh IUIAaH peIIEHUS MpoOJeMbl ¢ y4éTOM  aHaIW3a  MMEIOLIUXCS
MaTepHaATbHBIX U HEMATEPHATBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBbI B ACATCIBHOCTL, OLICHHUBATh COOTBCTCTBHC pe3yanaT0B OeasaM,
OIICHUBATh PUCKH ITOCJICICTBHUI IS TCIBHOCTH;



KOOP/AMHUPOBATh M BBIIOJHATH pabOTy B YCIOBHUSAX PEAIBHOTO, BHUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

ba3zoevie uccneoosamenvckue oeiicmeusn:

BJIa/IETh HABBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKON U MPOEKTHOU AESITeIbHOCTH, HABBIKAMU
pazperieHusi mpoodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOUCKY METOJIOB
pelleHus MPaKTHYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

WCIIONBb30BaTh Pa3jIMYHbIC BUIbI ACATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETAlMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CUTYaIUsX, B TOM 4YHCIE TpU
CO3IaHUH YUCOHBIX U COITMAIBHBIX TPOSKTOB;

(bopMUPOBATh HAYYHBIN TUIT MBIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSATUSMU U METOJaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTEIbHOMN AEATEIHLHOCTH U
JKU3HEHHBIX CUTYAIHX;

BBISIBJISITH TPUYUHHO-CIIECICTBEHHBIC CBS3M M AaKTyalU3UpOBaTh 3aJadyy, BBIABUTaTh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTBhl JJIS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TIOJYYEHHBIE B XOJE€ peHIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKHU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIAThH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEJCTB U CIIOCOOOB ACHUCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMeTb TNEPEHOCUTh 3HAHHWA B T[IO3HABATEIbHYI0O M  MPAKTHYECKyl0 o0iactu
KU3HEICSITEIIBHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, TpEIararb OPUTHHAIBHBIE TMOIXOJbI W PEIICHUs, CTaBUTh
poOJIEeMBI U 3a/1a4H, JOMYCKAIOUINE albTEPHATUBHBIE PEIICHHUS.

Paboma c ungpopmaueii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOUYHMKAX MH(oOpManuu (Tekcte ydyeOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIMTepaType, OMOJIOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(GOPMAIMIO PA3IUYHBIX BUJIOB U GopM
MIPEICTABJICHUS, KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTD;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh pa3IMYHbIE METOABl NMPHU TMOUCKE U OTOOpe
Ouosiornueckoi nHPpopMaIuu, HeOOXOAMUMOM JIJIsl BBITIOJIHEHUsI YIeOHBIX 3a/1a4;

MPUOOPETaTh OMBIT HCIONB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpPATh ONTHMANBHYIO (QOpMYy TMpeAcTaBIeHUS OUOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIbI, PUCYHKH U IPYTOe€);

WCIONIb30BaTh HAy4YHBIA S3bIK B KAueCTBE CpPEIACTBA MpPU paboTe ¢ OHOIOTHYEeCKON
nH(popMaIen: MPUMEHITh XUMUYECKUe, (PU3NYeCKre M MaTeMaTUYeCKHe 3HAKH U CHMBOJIHI,
dbopMmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HAaBBIKAMU pACIO3HABaHWS M 3aIluThl HWHpOpManuu, WHOOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

Kommynuxamuensle ynusepcaibhble yueoHbvle Oeicmeus

Oo0menue:

OCYIIIECTBIIATH KOMMYHHKAIIUU BO BCeX cepax >KM3HU, aKTHBHO y4aCTBOBATh B JIMAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCY)XTaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKJICHHS] OTHOCHTEIHLHO BBIMIOJTHCHHS ITPE/IIaraeMoi 3a1a4u,



YUUTBHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3MUIIMI APYrUX YYACTHUKOB JIHMATOTa WA
JIMUCKYCCHHN);

pacmo3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIIEHHUsS, MOHMMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYaIlUi, YMETh CMATYaTh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BJIAQJICTh PA3IMYHBIMHU CIIOCOOaMU OOIICHHSI W B3aUMOJICHCTBUS, IOHUMAaTh HAMEPEHUS
JIPYTHX JIOACH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (hopme
(bopMyITHPOBaTH CBOU BO3PAKCHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOIH30BAHHEM SI3BIKOBBIX
CPEICTB.

Coemecmnan oeamenbHoCmb:

MMOHUMATh U UCIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ UHIUBUIAYAITBHONH paOOTHI MPU
pelieHnr OMOJIOrHYecKor MpobieMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUU C YUETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4iIeHa KOJUIEKTHBA,

MIPUHUMATh LM COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BbIBATH M KOOPJAMHUPOBATH
JNIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PACIpPElEsATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKJIOT0 YYaCTHHUKA KOMaH/Ibl B OOIINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIICHUBATh MJEU C MO3UIIMKA HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETMUECKOE IOBEJEHNWE B Pa3IUYHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITHATHUBHBIM.

Pecynamuenvie ynugepcanvhule yueonvie 0eiicmeus

Camoopranu3anmusi:

UCMOJb30BaTh OMOJIOTMYECKHUE 3HAHUS Ul BBIABICHUS NPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeJIEBbI€ M CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KUBOM MPUPOJIE, CBOEMY 3JI0POBBIO U 30POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO JESTEILHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JESATEIBHOCTH U
’KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENILHO COCTAaBJISATh [UIAH PELICHUs MPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW OHPYIUIMH B Pa3HBIX
00JacTsX 3HaHUM, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM [TO3HABATEIBHOM pe(IIeKCUU KaKk OCO3HAHMS COBEPIIAEMbIX JeHCTBUI
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOJIB30BATH MPUEMBI pe(IIeKCHH
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;



IIPUHUMATh MOTUBEI U apIYMEHTBI IPYTUX IPH aHATINU3€ PE3YIbTaTOB AEATEILHOCTH.
IIpunsiTue cedst M APyrux:

IIpUHHUMATh C€6$I, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YelIOBeKa.

2.3. [IpenmeTHbIe pe3y/ibTaThl
[Ipenmernsie pe3ynbTaThl ocBoeHus nporpammsl COO no 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue 1 ydeOHoro npeamera «buosorus» HaydHble 3HAHMSI, YMEHUS U
CIocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NESITEIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUM B pasIMYHbIX Y4E€OHbBIX
CUTyallusiX, a TaKK€ B pPEATbHBIX J>KU3HEHHBIX CHUTyallUsX, CBSI3aHHbIX ¢ Ouojorueil. B
nporpaMMe NpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00yueHHUs.

10 k1ace

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHuE OMOJOTNYECKUX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (0OOMeH BeIeCTB M  IpEeBpalleHue 3HEPruu), IoMeocTa3
(camoperynsiuusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEJIEHUE
(penpoyKIus), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHE u3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHasl,
LEHTpaJlbHasl JIoTMa MOJIEKYJsipHOil Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H.W.
BasuiioBa) u yuenus (o eHTpax MHOrooOpa3us U MPOUCXOKIACHUS KyIbTypHbIX pactenuit H.U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUHM, OpraHu3alys M IPOBEJCHHE OHOJIOTHMYECKOTrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyY€HHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJy4YEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NIPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallCHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS], PA3MHOXKEHUS, WHINBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIe€He3);

yMEHHE MPUMEHSTH MOJyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HU C LENIBbI0 00eCTIeueHHs
0€30MacHOCTH CBOEro 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXarolleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BAaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH ISl palliOHAIBHOTO
IPUPOIONOIIB30BAHUS;

YMEHHE peuiarh 5>JEeMEHTapHble TEeHEeTHYEeCKHE 3aJayd Ha MOHO- U JTUTHOpHIHOE
CKpeIIMBaHKe, CLEIUICHHOE HACle0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUIS TIpEICKa3aHusl HACIeA0BaHU IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBIMONHATE JTa0OpaTOpHbIE U MPaKTHYECKUE PadOThl, cOOII0AATh MpaBHUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;



yYMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALKIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEJ0BaHUN B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE C03/1aBaTb COOCTBEHHBIC IHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHUKOB, T'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

11 KUIIACC

IIpenmerHble pe3ynbTaThl OCBOEHHs ydyeOHoro mnpenmera «buosorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJU OMOJOIMHM B CHCTEME HAy4YHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpblBaThb COJEp)KaHUE OWOJIOTMYECKUX TEPMHHOB U IOHATHM: BHJ,
HOMyJSKs,,  TeHOMOHI,  JBOJIONMS,  JOBWKYIIME  CHIBl  ((AKTOpPBI)  DBOJIOIHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHJ000pa30oBaHUE, 3KOJIOTHYECKHE (DAKTOPhI, IKOCUCTEMA,
IOPOAYIEHThl, KOHCYMEHTBI, PpEAYICHThl, IEeNH MUTAHWSA, OSKOJIOTWYEeCKas MUPaMUAaa,
O6uoreoreHo3, bnocdepa;

YMEHHE Wu3Jaratb Ouosioruyeckue Teopuu (dBostouroHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojipliieBoro cxozcrea K.M.
bapa, uepenoBanus rnaBHbIX HampaBieHu u myteil sBomonuu A.H. CeBeplioBa, ydueHus o
6uocdepe B.1. BepHazackoro), onpeaensTs IpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHUM, OpraHM3alus W MPOBEACHHE OHOIOIHMYECKOro
OKCTIEPUMEHTA, BBIBI)KEHUE THUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyY€HHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE MPU3HAKH CTPOEHHUs OHOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OlI€HO30B U 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U NMOTOKA SHEPTHH B IKOCHCTEMAaxX, aHTPOIIOT€HHBIX U3MEHEHUH
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKUX LHKIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOJIyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PELICHUH B MOBCEHEBHON KHU3HHU C 1IeTIbI0 00eCTIeYeHUs
0€30MacHOCTH CBOEro 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKpYXalolleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTHXKEHU N COBpEMEHHOM OuoI0ruu IS paloHaIBHOTO
IPUPOIONIOIB30BAHHUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBISATh CXEMbl IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTeMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTaOOPAaTOpHbIE U MpaKTUYeCKue padboThl, COOJII0IAaTh MpaBuia Mpu
paboTe ¢ yueOHbBIM U 1abopaTOpHBIM 000pYyI0BAHUEM;

YMEHHE KPUTHUYECKH OILEHHBAThb U HHTEPIPETUPOBATh MH(GOPMALHIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lWYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHallbl), pPacCMAaTpUBaTh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIUIO;



YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mmas
OMOJIOTHYECKYI0 HMH(POPMAIMI0 M3 HECKOJBKMX MCTOYHHKOB, TI'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

3. Coaep:xanue yueOHOro npeamera

10 KJIACC.
Tema 1. buoJsiorusi kKak HayKa

Bbuonorus kak Hayka. CBsi3b OMONIOTHH C OOIIECTBEHHBIMHU, TEXHHUECKUMH U JPYTUMH
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponb Ouonoruu B
(dopMHpPOBaHNN COBPEMEHHON HAYYHOH KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMICAHNEe, U3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

Hemoncmpayuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Kosbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuie! U cxeMbl: «MeTOo/IbI TO3HAHUS )KUBOW TPUPOJIBI.

Jlabopamopnuvie u npakmuyueckue padomoi:

[Ipaktnueckass pabora Ne 1. «Vcmonb30BaHHME pPA3MMYHBIX METOJOB IMPU HU3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTEMbI M UX OPraHU3ANUA

XKusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT H3ydeHus: Ouonoruu. OTiIMuYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiictBa OuocucTeM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKHIT ), OMOChepHBbIil.

Hemoncmpayuu:

Tabnuysl u cxemol: «OCHOBHBIE PU3HAKH KU3HWY», «Y POBHU OpPTaHU3alUN KUBOU
IIPUPOJBI».

Obopyoosanue: monens monexyinbl JTHK.

Tema 3. XumMH4eCcKHil COCTaB U CTPOCHHE KJIECTKH

XUMUYECKUH  COCTaB  KJIETKU.  XHUMHYECKHE  DJIEMEHThI:  MaKpOXJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpAJIbHBIX BeLIeCTB B Kierke. [lopmep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMbIE€ AMHHOKHUCIOTHI. AMWHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYphl OeIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

@®epMeHTHl — OuoNOrHueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butammubl.  Otanuus  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTaJlu3aToOpOB.

VYraeBoasl: MoHOcaxapuabl (IJIIOKO3a, pubo3a MW J1e30KCUpu003a), Jucaxapuibl
(caxapo3a, JIakTO3a) W TMOJUcaxapuabl (Kpaxmaj, TJIMKOTeH, IIeJUToa03a). buomorndeckue
(GYHKLIUHU YTIIEBOJOB.

Jlununel: Tpuraunepuasl, ¢ochonunuael, crepouasl. [uapoduabHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu munuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
HMCTOYHHMKOB YHEPTUU.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JTHK. Crtpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u

byHKUINN.



Huronorusa — Hayka o kierke. Kiertounas teopust — npumep B3aUMOJCHCTBUS HJEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIIETKH.

Knerka xak nemnoctHas xuBast cucrema. O0Iune MpU3HAKK KJIETOK: 3aMKHYTasi Hapy)KHast
MeMOpana, mojekyibl JJHK kak renernueckwmii ammapar, cuctemMa CHHTe3a Oeka.

Tunsl KIETOK: 3yKapuoTHyeckas U Ipokapuorhyeckas. OcCOOEHHOCTH CTPOEHUS
MpoKapruoTHuecKkor kiaeTku. Knerounas crenka 6aktepuii. CTpoeHHE dyKapHOTUUECKON KIICTKHU.
OCHOBHBIE OTIIMYHS PACTUTEIBHON, Y)KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAIMKC, UX (YHKIIHH.
[Tna3maTtudeckass MeMmOpana, e€ cBoicTBa u (QyHkumu. [luTomnazma u e€ OpraHoOUbL
OnnomemOpannbie opranouibl kietku: DIIC, anmapar I'onbmku, mru3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIICTOYHBINA LEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BriatoueHusl.

Snpo — peryasTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kaproriasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemeur: A. Jleenryk, P. I'yk, T. [lIBann, M. Ulneitnen, P. Bupxos, /[x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K.M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX OSJEMEHTOB B HEXHUBOM IPUPOJIE»,
«PacrnipeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEY.

Tabnuywr u cxemor: «llepuoanueckas TabIuIa XUMUYECKUX AJIEMEHTOBY», «CTpoeHHE
MOJIEKYJIBI BOAB», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CTpoeHne GpepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn.

ObopyoosaHue: CBETOBON MHUKPOCKON, OOOpYAOBaHHE MJisi MPOBEACHHUS HAOIIOICHHIM,
WU3MEpPEHM, SKCIEPUMEHTOB, MHUKPOIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

Jlabopamopuvie u npakmuyueckue padomoi:

Jlabopamopnasa pavoma Ne 1. «I3ydeHue KaTaTuTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha
MpUMepe aMHIIa3bl MIIM KaTanas3bl)y.

Jlabopamopnasa paboma Ne 2. «3yuenne CTpOCHUsI KIETOK PaCTEHUM, )KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATeJbHOCTH KJIETKH

OOMeH BelecTB, UK MeTab0IU3M. ACCUMUIIAIMS (TDTACTUYECKUN OOMEH) U
JTUCCUMMJIALINS (SHEPTETHUECKHl 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTabo0Inu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poibs dhepmeHTOB B 0OMeEHe
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

®dortocuntes. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakmn GporocuHTe3a.

D¢ dexkTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A /ISl )KU3HU Ha 3emiie. BiusHue ycnoBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoLue OakTepuu. 3HaueHHe XeMOCHHTE3a /sl )KU3HU Ha
3emute.

DOHepreTuyeckuii oOMeH B KiieTke. Pacierienue BeecTs, BbIJIEICHHE U
AKKyMYJINPOBaHHME SHEPTUU B KJIETKe. DTallbl 3HepreTuyeckoro oomMena. I'mukonus. bpoxxenue u
ero Bubl. KucinopogHoe okucineHue, Wiy KJIeTouHoe ApixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakiiun marpuynoro cuntesa. ['enernueckas nadopmarus u JJTHK. Peanuzanus
reHeTHYeCKON nH(popMaIuu B KieTke. [ eHeTHYeCKuii KO M ero CBOMCTBA. TPaHCKPUTIITUS —



matpuunblii cuate3 PHK. Tpancnsanus — 6uocuntes 6enka. ransl TpaHcasanuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢popmbl sxu3HU — BUPYCHI. McTopus oTKpbITHs BUpycos (.M.
NBanoBckuii). OCOOCHHOCTH CTPOCHHUSI M )KU3HEHHOTO IKJIa BUpycoB. baktepuodaru. bone3snu
pacTeHHii, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC BUpycaMu. Bupyc nmmyHoneumra 4yeaoBeka
(BNY) — Bo36ynutens CIIMla. OGpaTHast TpaHCKPHUIIIIKS, pEBEPTa3a U HHTETpa3a.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.

Jemoncmpayuu:

Hopmpemuwi: H.K. Konbnos, JI.W. UBanosckuit, K.A. Tumupszes.

Tabauyvr u  cxemvi: «Tunel  nuTaHus», «Metabomuzm»,  «MUTOXOHIPHI,
«OHepreTuueckuii oomen», «Xnopomnacr», «Porocuntes», «Ctpoenue JIHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «l'eHeTnueckuii  kom», «Bupyce,
«bakrepnoparn», «Ctpoenne wu >ku3HeHHBId 1mka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanmsa JJHK».

Obopyoosanue: monenmu-ammmkanun «Y asoeane JJHK u Tpanckpumniusy, «bruocuaTes
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Krnerounslii nuki, wiav >KU3HEHHbIM WK Kietku. Mutepdaza u mmros. Ilpoueccsr,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JIMTUIOMIHBIA M TaIIOMIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuel. Llutonoruueckne OCHOBBI Pa3MHOXKEHUS U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccel, mpoucxonasdiiue Ha pa3HbIX
CTaausAX MUTO3a. BUONOrnyecKkuii CMbICII MUTO3A.

[IporpamMmmupyemas rudenb KJIETKH — aloInTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrojioe u mosioBoe. Buasl  Gecrosoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBOe€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKIIMH.

[TonoBoe pa3MHOXKEHME, €r0 OTINYHUSA OT OECIOIOrO.

Metio3. Craguu wmeitosza. [lpormeccsl, nmpoucxonsime Ha cTagusx Menosa. [loBexenue
XpoMocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbBIE %Kee3bl:
CEMEHHHUKHU M sSuuHuKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AWlIeKJIeTKa) — coepMatoreHe3 U ooreHe3. (OcCOOEHHOCTHM CTpOEHMsI SWLEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpyJsIus,
opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pactennii. OHTOreHe3 1IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JHemoncmpayuu:

Tabauywl u cxemwvl: «DOpPMBI pa3MHOKEHUS OPTAHU3MOBY, «J[BOITHOE OIIIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXKEHUE PAaCTeHUI», «/leneHne KiIeTKu
OaxTepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpOeHUE XPOMOCOMBI», «KI1eTouHbII UKD,
«Pemmukanusa JJTHK», «Murto3», «Meitos», «IIpsmoe n HenpsiMoe pa3BuTHe», «I'amerorenes y
MJIEKOIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

ObopyoosaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo301/Ibl MIIEKOITUTAIOIETO,
«Sinexnerka muekonuTaroumero», «Kapruokunes B KIeTKax KOpeIIKa JIyKa», MarHUTHast
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens MeTadazHoit XpoMOCOMBI.



JlabopaTopHble U NpaKTHYeCKHe padoThbI:

Jlabopamopnas pavoma Ne 3. «HabnrogeHue MuTO3a B KJIIETKaX KOHYMKA KOPEIIKA JIyKa
Ha TOTOBBIX MUKpOIIpEnaparaxy.

Jlabopamopnas paooma Ne 4. «I3ydyeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaun renetuku. Victopus pa3BUTHS TEHETUKU. Posib UTONOTMU U
SMOPHUOJIOTHH B CTAHOBIICHUU T€HETUKU. BKiag poccuiickux U 3apyOeKHBIX yUEHBIX B pa3BUTHE
reHeTUKH. MeTobl reHeTUKU (THOPUI0IOTHUECKUH, IIUTOTEHETUYECKUNA, MOJIEKYIISIPHO-
reHetuyeckuit). OCHOBHbIE TeHETUYECKUE TIOHATHUS. | 'eHeTnueckasi CHMBOJIMKA, UCIIOJb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTHU HACJIEA0BaHUS IPU3HAKOB, yCTaHOBJIEHHBIE . Mennenem.
MoHorubpuaHoe cKpermuBaHue. 3aKoH eTuH000pa3ust rTHOpHI0B repBoro nokoseHus. [Ipasuio
JIOMUHUPOBaHMS. 3aKOH paculeruieHus npu3HakoB. ['unoresa unctorsl ramer. [lonnoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe ckperuBanue. 3aKOH HE3aBUCUMOT'O HaclleZIOBaHUS TPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIOIIEE CKPEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS IJIS1 ONIPEICTICHHS T€HOTUIIa OCOOH.

CueruteHHoe HacienoBanue npuszHakoB. Padora T. Moprana 1o cuerjieHHOMY
Hacje10BaHMI0 TeHoB. HapyllieHue cuenyieHusi TeHOB B Pe3ysbTaTe KPOCCUHOBEPA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enetuka nona. XpoMoCOMHOE OoNpeieieHUE 110J1a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHBIC U TeTeporamMeTHbIe oprann3Mel. HaciiemoBanre Mpu3HAKOB, CIIETUICHHBIX C
MIOJIOM.

N3menunBoCTh. BUIbl NI3MEHYMBOCTH: HEHACIIEACTBEHHAS U HAclIeACTBeHHas. Poib
Cpelbl B HEHACIIEICTBEHHON U3MEHUNBOCTH. XapaKTePUCTUKA MOAU(PUKAITMOHHON
W3MEHYMBOCTH. BapuanioHHbBIN psii ¥ BapuaniMoHHas kpubasi. Hopma peakiuu npusHaxa.
KonuyecTBeHHbIE M KaUECTBEHHBIE PU3HAKU U X HOpMa peakuuu. CBoiicTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.

HacnencrBennas, Wiy reHOTUNHYECKAs, U3MEHYMBOCTh. KOMOMHATHBHASI U3MEHUHUBOCTD.
Meii03 1 1010BOI Mpoliecc — OCHOBAa KOMOMHATUBHOW M3MEHYUBOCTH. MyTallnoHHast
M3MeHYUBOCTh. Kiaccudukaiiys MyTaluii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U
IPUYMHBI MyTaluid. MyTarenHnble pakTopbl. 3aKOH TOMOJIOTMUECKUX PSAIOB B HACJIEICTBEHHOM
n3Menunsoctyu H.U. BaBuiosa.

BuesigepHast HacnIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YEJIOBEKA!
Te€HEATOTHISCKUN, OJTM3HEIIOBBIN, IIMTOTEHETUICCKUN, OMOXUMUYECKHUM, MOJICKYJISIPHO-
reHeTudyeckuid. COBpeMEHHOE ONpe/IeJIEHNE TeHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHITUPOBaHKE, B TOM dnciie ¢ momombio [1[P-ananu3a. HacnencTtBennsie 3a00ieBaHus
YeNoBeKa: TeHHbIE 00JIe3HH, 0OJIE3HU C HACIEACTBEHHOMN MPEapacioioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hr. CoMaTHYeCKHUe U TeHEpaTUBHBIE MyTallii. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a )KU3HU, TUATHOCTUKY, MPOPHUIAKTUKH U JICUCHUS TeHETUIECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHNEe. 3HAYCHHE METUIIMHCKON TeHETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

Ilopmpemur: I'. Mennens, T. Mopran, I'. ne ®pu3, C.C. Yersepukos, H.B. Tumodees-
Pecoscknii, H.I1. BaBuiog.

Tabnuyer u cxemvi: «MOHOTUOPUIHOE CKPEIIMBAHHUE U €0 IUTOTCHETHYECKAsi OCHOBAY,
«3aKOH pacUICIUIEHUS U €r0 [IUTOT€HETUYECKAsi OCHOBA», «3aKOH YHCTOTHI TaMET,
«urubpunHoe ckpemuBanuey, «l{uronornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Metio3y, «B3anmoieiicTBUE aJlJIETbHBIX TEHOBY, «[ eHeTuUYeCKre KapThl pACTEHUM, ’KUBOTHBIX
U 4elioBeKay, «I'eHeTuka mosay, «3akOHOMEPHOCTU HACIEAOBaHUS, CIIEIUICHHOTO C IOJIOM,



«Kapuotunsl yenoBeka 1 )KUBOTHBIX», «Bupl m3MeHUUBOCTHY, «MOaudpHuKaImOHHAs
U3MEHYNBOCTbY, «Hacnenosanue pesyc-akropay, «I'eHeTHka rpymnmn KpoBu», «MyTallMoHHAs
U3MEHYUBOCTbY.

Ob6opynoBanue: Mmojenu-anmiMkanun «MoHoruopuaHoe ckperuBanue», «Hemnomnnoe
JOMHUHHUpOBaHME», «{urnbpuaHoe ckpemumbanue», «llepekpéct xpoMocom», MUKPOCKOII U
MUKponpenapat «Jlpo3opuna» (Hopma, MyTanuu GopMbl KpbLIbEB U OKPACKH Teja), repoapuit
«I"'opox moceBHOW».

Jlabopamopnsie u npakmuueckue padoomol:

Jlabopamopuas paboma Ne 5. «I3ydeHne pe3yIbTaTOB MOHOTUOPHTHOTO U
JUTHOPHUIHOTO CKPEIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOIIpEnapaTax».

Jlabopamopuas paboma Ne 6. «3yuerre MoaU(PUKAITMOHHON H3MEHUYUBOCTH,
MIOCTPOEHNE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOI».

Jlabopamopnas paboma Ne 7. «AHanu3 MyTanui y 1po30(QUiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

Ilpakmuueckasa paboma Ne 2. «CocTaBieHUE U aHAIU3 POJIOCIIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekius KaK HayKa M MPOIECcC. 3apoXKICHHUE CeNEeKINU U foMecTukamus. Yuenune H.U.
BasuiioBa o 1ieHTpax NporCcX0KJIeHUSI 1 MHOI000pa3us KyJIbTYpHBIX pacTeHHi. LleHTpbl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHBIE METOIbI CeNEKITUN. MacCOBBIN M WHAMBHYaTbHBIN OTOOPHI B CETICKIIH
pacteHuii u )kuBOTHBIX. O1IeHKa 3KCTephepa. bIN3KopoICTBEHHOE CKpEIIMBaHUE — MHOPUIMHT.
Uucras nmuaus. CKpelMBaHue YUCThIX TUHUHN. ['eTepo3uc, wim rubpuanas cuma.
Hepoacteennoe ckpennBanue — ayropuaunr. Otaanénnas ruOpuan3anus u e€ yCrexu.

N ckyccTBEHHBIN MyTareHes 1 NOJIy4YEHUE MOJUIUIONI0B. [JJOCTHKEHUS CENEKIIMU PACTEHNU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpaciib MpoU3BOJCTBA. [ eHHas MH)KEHEepHsl. DTallbl CO3/1aHus
pexombunanTHoi JIHK u TpancrenHbix opranu3moB. Kiertounas nHxeHepusi.

Kiterounsle KynpTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHni. KitonnpoBanue
BBICOKOITPOYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKNE U 3THUECKHE
npo6sieMbl. 'MO — reneTndecky MOAUPHUIIMPOBAHHBIE OPIAHU3MBI.

JdemoHncTpanum:

Ilopmpemuvi: H.W1. BaBunos, 11.B. Muuypun, I'.J1. Kapneuenko, M.®. I1BaHOB.

Tabruyst u cxemol: kapta «L{eHTpBI IPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX
pactenuit», «[lopoabl ToMalIHUX )KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHast
rubpuanzanusy, «Padorsl akagemuka M.®D. MBanosay, «[lonummaonaus», «OOBEKTHI
O6roTexHoiorun», «Kierounsle KyiabTypsl U KIOHUPOBaHUE», «KOHCTpynpoBaHHUE U MEPEHOC
TEHOB, XpPOMOCOM.

Obopydosanue: MYISIKU TUIOJI0B U KOPHETIJIONOB IUKUX (POPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CeabCKOX035iICTBEHHBIE PACTEHUS».

JlabGoparopHble U NpaKkTUYecKue padoThbl:

Oxcxypcusi «OCHOBHBIC METOJIBI U JOCTUIKCHHUSI CEICKIIUU PACTEHUH U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLINIO, TUIEMEHHYIO ()€pMY, COPTOUCIIBITATENbHBIN YHAaCTOK, B TEIIMUYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC.
Tema 1. DBoslonMOHHAs OHOJIOTHS
[IpennochlIKu BOSHUKHOBEHHS YBOJIIOIMOHHON TE€OpHHU. DBOJIOIMOHHAS TEOPHS U €€
MecTo B Omosoruu. BiausHue SBOTIONMOHHON TEOPHH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HayK.
CBuperenbcTBa IBOTIONHHU. [1aeoHTOIOrHUECKHUE: TOCTIEI0BATEIbHOCTD MOSIBICHUS
BUJIOB B AJICOHTOJIOTHYECKOH JIETONHCH, TIepexoHble popMbl. bruoreorpaduueckue: cxoncTso
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.



OMOPHOIOTHUECKHUE: CXOCTBA U Pa3IHyuus SMOPUOHOB Pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACIECICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonnonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JAPBUHU3MA.
JIBIOKyIIME CUITBI BOJIFOLIMY BUI0B 110 JlapBUHY (M30BITOYHOE pa3MHOKEHHUE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeneIEHHAs U3MEHYMBOCTh, OOpH0a 3a CyIIecTBOBAHUE,
€CTECTBEHHBIN OTOOD).

Cunrerunueckas Teopus 3Botonnn (CTID) u e€ OCHOBHbIE TTOJIOKEHUSI.

Muxkpossomronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JIBrokyte cuitbl ((haKTOphI) SBOIONMY BUAOB B IPUPOAE. MyTallMOHHBINA TPOIIECC U
KOMOMHATUBHAs U3MEHUUBOCTD. [lonynsaunonHble BOJIHBL U Apeid renos. M3omsuus u
MUTpanus.

EcrecTBeHHbIi 0TO0p — Hanpasisromuil Gpakrop 3Boarond. DOpMbI €CTECTBEHHOTO 0TOOpA.

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

Bun wu BupmooOpazoBanme. Kpurepuum Buga. OcHOBHblE (OpMbI BHI000pa30BaHUA:
reorpapuueckoe, 3K0JI0rHUecKoe.

MakposBomtonusi. DopMmbl IBOJIOLMU:  (PUIIETUYECKAs,, IUBEPreHTHAas, KOHBEpreHTHasl,
napainiensHas. HeoGpatumocTs 3Bosonuu.

[TpoucxoxaeHue OT HeceHaTIU3UPOBaHHbIX NpeaKoB. [Iporpeccupytomias cnenuaniu3amnms.
AJnanTuBHas paguanusl.

Jlemoncmpayuu:

[loprpersr: K. Jlunneir, X.b. Jlamapk, Y. [dapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkensb, @. Miomep, A.H. CeBeprios.

Tabnuysl u cxemvl: «Pa3BUTHE OPraHMUECKOro MHpa Ha 3emiie», «3apoAbliy MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «PopmMbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHbII 0TO0DY,
«MHoroo0Opa3ue COpTOB pacTeHMit», «MHoroobpasue mMopoJ KHUBOTHBIX», «[lomynsauuuny,
«MyTalMoHHasi U3BMEHYUBOCTHY, «ApoMopdo3b», «Manoanantauun», «O0mas aereHepanus»,
«/IBmxyue cuibl sBoronn», «Kapra-cxema mapipyra nyremectsus Y. [lapunay, «boprba
3a CYILIECTBOBAHHEY, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHYECKOE BUI000pa30BaHUE.

Obopyoosanue: KOJICKIIUS HACEKOMBIX C Pa3IMYHBIMHU THUIIAMH OKpacKd, HAOOp TIJI0JIOB U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpadpuyeckas kapra Mupa, Koutekuus «DopMBI COXPAaHHOCTH HCKOMAEeMBIX
’KUBOTHBIX U pacTeHMiD», Mojenb anraukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKW», MuUKporpenapar «/Ipozodunay (HOopMma,
MyTaluuu (OpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Jlabopamopuasa paooma Ne 1. «CpaBHEHHE BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHUION.

Jlabopamopnasa padoma Ne 2. «OnucaHue TPHUCTIOCOONEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie

JloHayuHble NpeACTaBIEHUS O 3apOXKIEHUHU XKU3HU. HaydHble rumore3bl BOSHMKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHUs. XUMHUEcKass 3BOJIOLUSA. AOHMOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIbHOE  MOJATBEPXKIECHUE
XUMHUYECKOW IBoNIOIMK. HauanpHble Tansl Ouonorunyeckoit sBomtonuu. ['umoreza PHK-Mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPIaHU3MOB.



Pa3ButHe xu3Hu Ha 3emiie o 3paMm u nepuogam. Karapxei. Apxeiickas u Mporepo3onckas
apsl. [laneo3oiickas 3pa u e€ nepuoibl: KeMOPUHCKHIA, OPAOBUKCKHMA, CHITYpPUUCKUHN, TEBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KiIuMara M TeoJOTHYEecKHX MporeccoB. OCHOBHBIE 3Talbl SBOJIOIHUH
pPacCTUTENIBLHOTO W >KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid W KUBOTHBIX. l[losBreHme,
paclBET U BEHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATHUUYECKHE
TPYHIbl OPTaHU3MOB.

OBoironusl  4einoBeKa. AHTpomoJjoruss Kak Hayka. PasButhe npeacraBieHUMl O
MIPOUCXOXKICHUN YesloBeKa. MeToibl 3ydeHus antpornorenesa. CXoAcTBa U pa3inyus 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymme cunbl  (daktopsl) aHTpororeHeza. HaciencTBeHHas HM3MEHYHMBOCTH |
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MBILUICHUE,
pedb.

OcCHOBHBIE CTaJMM U BETBM 3BOJIOLUHU YEJIOBEKA: aBCTPAJONUTEKH, UETOBEK yMEblid,
Yenosexk npsamoxondmuii, YenoBek Heanaeprainbckui, YenoBexk pasyMHbld. Haxonku
HCKOITAeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHHS, 00JAacTh paclpocTpaHeHUs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHS.

Uenoseueckne packl. OCHOBHBIC OOJIBIITUE pachl: €BPOINCOWIHAS (€Bpa3uiicKas), HETpo-
aBcTpajmoujHas  (9KBaTOpUAIbHAsA), MOHTOJOWUJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH INPEJACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

Jlemoncmpayuu:

[Toptpetsr: @. Penu, JI. [Tactep, A.1. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabauybr u cxemwvl. «Bo3HukHOBeHHE CONHEYHOW cUCTEMBbI», «Pa3BUTHE OpPraHMYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kietka», «lIpokapuoTuueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHHS
YeNoBeKa M 4elOoBEeKoOoOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAallCOHTOJIOTMYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YelIoBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HeoBeuecKre pach».

Obopyoosanue: mynsancu  «IIpoucxoxaenne demoBeka» (OHOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMAaHBOHIIA), CICTKU WM H300paKeHUs KaMEHHBIX OPYIHid
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOrHYecKasl Tabiuila,
KoJuieKIus «DOopMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

Ilpakmuueckaa paooma Ne 1. «VI3yueHne UCKOMAEMbIX OCTaTKOB PACTEHUU U )KMBOTHBIX B
KOJUTIEKILIHASX .

Orcxypeuss «IBOMIONUS OpPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyYHBIA WIIH
KpaeBeIUECKUI My3€il).

Tema 3. Opranusmbl 4 OKPY’Kal0Iasi cpeaa

DKoJIorus Kak HayKa. 3a/laud U pa3/ieNbl 3KOJIOTUU. MeTo bl SKOJIOTHYECKUX HCCIIEIOBAHUM.
DKOJIOTHYeCKOe MUPOBO33PEHIE COBPEMEHHOTO YEIIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB: BOJIHAs,  HA3eMHO-BO3/YyIIHAs,  IOYBEHHas,
BHYTPHOpPTaHU3MEHHAsI.

Okonornyeckne QaxkTopbl. Kiaccupukanuss 3KOJOrHUEcKuX (HaKkTOpoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOTIOTCHHEBIE. JIefiCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akToOpel:  CBET,  TeMIepaTypa,  BIAXHOCTb.  DoTonmepuoansM.
[IpucniocobaeHus OpraHu3MoB K ACHCTBUIO a0HOTHYECKNX (haKTOpoB. bronornyeckne puTMsl.



buotnueckne  ¢dakrtopel. Buasl  OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHIIUS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyiasiuuu. OCHOBHbIE IIOKAa3aTeNM IMONYJISLUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTHU NOMYJIALNU U €€ peryIsiiusl.

Hemoncmpayuu:

Iopmpemut: A. T'ym6onbar, K.®. Pynbe, 3. ['ekkens.

Tabnuyvr u cxemvi: xapta «lIpupoansie 30HbI 3emin», «Cpeapl 0OUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsamun», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH IOMYJIALUN
UHQY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

Jlabopamopnas paboma Ne 3. «Mopdonornueckue 0coOOEHHOCTH PaCTEHUN U3 pa3HbIX MECT
oOUTaHUAY.

Jlabopamopnas padoma Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIeycay.

Ilpakmuueckan paboma Ne 2. «I1onc4€T NIOTHOCTU MOMYIISILUI Pa3HbIX BUJOB PACTEHUI.

Tema 4. CooO1mecTBa M IKOJIOTHYECKHE CHCTEMBbI

CoobmectBO  opraHu3smMoB  —  Owomeno3.  CTpykTypsl  OWoOmEHO3a:  BHJIOBaf,
IPOCTpaHCTBEHHas!, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Dkonornyeckne cucTteMbl (9Kocuctembl). IloHaTne 00 »KOcHCTEME M OHOTEOIeHO3E.
@DyHKIMOHANIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B IKOcUCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTesd 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[TpuponHble HKOCHCTEMBI. ODKOCHUCTEMBI 03€p U peK. OKOCHCTeMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOOIKOCUCTEMBI. buonornuyeckoe u
X035IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢pakTop yCTOMUMBOCTH 3KOCHUCTeM. CoxpaHeHHE OHOIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B.U. Bepnanckoro o 6uocgepe. ['panuiipl, coctaB u cTpykrypa 6uochepsl. XKusoe
BemecTBO M ero ¢Qynkuuu. OcobeHHOocTH OHOchepbl Kak TIJI00aJbHOW 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB ¥ OHOr€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B O6uochepe 3emian. AHTponoreHHble u3MeHeHus B 6uocdepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHue Npupobl U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOTO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

Jlemoncmpayuu:

Hopmpemui: A.Jlx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuyvr u cxemwvr: «Ilumessle nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jecay, «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JAEHCTBUS HA IMPUPOLY»,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3/lyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasistonas ouocheps», «PakTopsl Aerpaganun nouBy, «I[lapHUKoOBEINA 3P herT, «DPaKTOpHI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas crpykrypa ouochepsi», «Pacpoctpanenue



XKHU3HU B Onocdeper», «O30HOBBINA 3Kkpan Ouocheps», «Kpyrosopor yriepoma B O6uocdeper,
«KpyroBopot a3ota B mpupoae».

Obopyoosanue: Moaenb-amminkanus « Tunudneie OMOICHO3bD», repbapuil «PacTuTenbHbIe
coobuiecTBa», Kkosuiekuuu «buonenos», «Bpenutenn BaxHEHIIMX CEIBCKOXO3AHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJJIEKIUH PACTEHUH W >KUBOTHBIX, NPHUHAUICKAIINE K pPasHbIM
9KOJIOTUYECKHUM TpyImaM ogHoro Buaa, KpacHnas kaura Poccuiickoit deneparuu, nzoOpaxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.

TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O IIPEIMETA «<bwuoJsorus>
YueOusrii mpeameT «buomorus (6a30BbIi ypOBEHB) - Beero 70 4, u3 HUX 6 4 — pe3epBHOE BPEMs
10 KJTACC. 1 4 B Henento, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMst
11 KJITACC. 1 g B Hepenr0, Beero 35 4, U3 HUX 3 4 — pe3epBHOE BpEMs

TemaTnueckue 0JI0KH, OcHOBHOe coiep:KaHue OcHOBHBIE BHIbI
TeMbI JeATeJIbHOCTH
o0yuyarwuuxcst
10 xxacc

Tema 1. buoJsiorust kKak Hayka

buonorus B cucreMe Hayk buonorns xak Hayka. CBs3u | PackpbiBaTh COZCpKaHue
Ouosorun ¢ OOLIECTBEHHBIMH, | TEPMHUHOB U IOHATHH: Hay4qHOE
TEXHHUYECKUMHU u IpPYTHMHU | MUPOBO33pEHHE, Hay4yHas
€CTECTBEHHBIMU HayKaMH, | KApTHHA MHpa, HayYHBIH METO[,
¢unocoduel, penuruei, 3TUKOH, | TUTIOTE3A, Teopus, METOBI
3CTETUKOM U mpaBoM. Ponb | uccienoBaHus.
Oouooruu B (dhopMupoBaHum | XapakTepru3oBaTh OUOJIOTHIO KaK

COBPEMEHHOM HAay4yHOM KapTUHBI | HAyKy, €€ MECTO U pOJib CpEeau
mupa. Cucrema OHOJNOTMYECKHX | IPYTMX  €CTECTBEHHBIX  HayK.
HayK. [lepeuncasate pazaensl Ouojoruu
Hemoncmpayuu: B COOTBETCTBUE C OOBEKTaMHU
Hopmpemwr: Y.  apBun, [I'. | uzydeHus.

Mengens, H. K. Konbsuos, [Ix. | Ha3siBate BaxHeiine otpaciu

Yorcon u @. Kpuxk. OMOJIOTUYECKUX 3HAHUIA u
Tabnuyer u  cxemwvr: «MeTonpl | 3a1a4H, CTOSIIHE nepen
MO3HAHUS KUBOU IPUPOIBD) ouonoruenr XXI B.
Meroapl  mO3HaHUS ~— KHUBOW | MeTojbl TIO3HAHUS ’)kuBOM | PackpriBaTh COJZIepKaHue
NPUPOABI PUPOABI (nabmiofeHue, | TePMUHOB M TIOHATHUN: HAY4HBIN
9KCIEPUMEHT, OIHCaHUE, | METOJI, METO/IBI HCCIIEIOBaHMS.
M3MEpeHue, Kiaccudukarys, | XapakTepu3oBaTh OCHOBHBIE
MOJICIMPOBAHNE,  CTATHUCTUYECKAs! | METOABI TIO3HAHUS JKUBOH
00paboTKa TaHHBIX). MIPUPOJIBL: HaOroieHue,
Hemoncmpavuu: JKCIIEPHMEHT, OTIHMCaHue,
Tabnuyvl u  cxemvi: «MeTOIBI | U3MEPEHHUE, KJIaCCU(HUKAITHS,
MO3HAHUS KUBOW MPHUPOIBDY. MOJIEITUPOBAHUE, CTATHCTUUECKAS
Jlabopamopnvie u npaxmuyeckue | 06pabOTKa JaHHBIX
paoomeut:
[lpaktnueckass pabora Ne 1.
«HMcnonp3oBaHue PasIMIHBIX
METO/I0B npu U3y4YeHUU

OHMOJIOTHYECKUX OOBEKTOBY

Tema 2. /KuBble ccTeMBbI M HX OPraHu3anus

buonornueckue cucremsl, | JKubie cuctemsl (Onocrctemsl) Kak | PackpeIBaTh coJiep)KaHue
MIPOIIECCHI M UX H3YYCHHE mpenMeT  U3ydeHHs  OWONOTHWH. | TePMUHOB M TIOHATHIA: CHUCTEMA,
OTnnyne  KUBBIX ~ CUCTEM  OT | OMoyiormyeckas CHCTEMA,




HeOpI‘aHH‘-IeCKOfI OpUPOABI.

CpolicTBa  OmocucteM U HX
pasHooOpasue. YpoBHU
OpraHu3alyu onocucrem:
MOJICKYJISIPHBIH, OPraHOMIHO-
KJICTOYHBIH, OpraHU3MEHHBIH,
MOMYJISIIIOHHO-BUIOBOM,

9KOCHUCTEMHBIHI (buo-

TeOTICHOTHYECKUHN ), OMOChEpHBIH.
Hayku, wusy4aromme OHUOCHCTEMBI
Ha Pa3HbBIX YPOBHIX OPTaHU3aINY.
Hemoncmpayuu:

Tabnuyvr u cxemovl: «OCHOBHEIC
MIPU3HAKY JKU3HUY», «Y POBHH
OpTaHM3aIAH KUBOU TPHUPOIBD.
Mopenps monekyasl JJHK

9JIEMEHTBI CHUCTEMBI, CTPYKTypa
OMOCHUCTEMBI, CBOHCTBA KHBBIX
CUCTEM, oOMeH BEILECTB,
Pa3MHOXXEHHUE, POCT, pPa3BUTHE,
HACJIEICTBEHHOCTD,
HM3MEHYHBOCTh, Pa3Ipa’kuMOCTh,
3HEPro3aBUCHUMOCTb, YPOBHHU
OpraHMU3aIuu KU3HH
(6buocucrem).

XapakTepru3oBaTh TIPUHIIATIBI
OpraHu3aluu ounocucTeMm:
OTKPBITOCTb, BBICOKasI
YIOPSI0YEHHOCTb,
CaMOPETYJISAIHS, HEPAPXUUHOCTD.
[epeuncnsaTh  yHUBEpCAbHBIC
CBOMCTBAa  KMBOTIO:  €IUHCTBO
XUMHUYECKOTO COCTaBa,
pa3sapaxkxuMocCTh, JIBIDKECHUE,
rOMEOCTa3, POCT U pa3BUTHE,
HACJICJICTBEHHOCTb,
HU3MEHYHBOCTD, IBOJIIOLIUS
(mpucnocobnenve K

A3MEHSOIINMCS YCIOBHSM).
[IpuBoaNTH IPUMEPHI OMOCUCTEM
pa3HOTO YPOBHSA OpTaHU3alluN U
CPaBHHBATH MPOSIBIICHUSI CBOICTB
JKMBOTO Ha pa3HbIX YPOBHIAX.
XapaxkTepu3oBaTh OCHOBHbBIE
MPOIECCHl,  NPOTEKAloIle B
OrocucTemMax: OOMEH BEIIECTB W
IIpeBpalieHre SHEPTUH,
CaMOBOCITPOU3BE/ICHHE,
CaMOpETYIISAINS, Pa3BUTHE.
CobroaTh mpaBuiia OEpeKHOTO
OTHOIIEHUS K KMBOM IPUPOJIE

Tema 3. XuMHYecCKHii COCTAB U CTPOEHHUE KJIETKHU

XHUMHYECKHIT COCTaB KIJIETKH.
Boga u MuHepanbsHbIe COIU

XUMHUYECKUN COCTaB KJIETKH.
XUMHYECKUE 3JIEMEHTBI:
MAKpO3JIEMEHTBI, MHUKPO3JIEMEHTEHI.

Boga u MuHepallbHBIC BeIlIeCTBa.
(DYHK]_H/II/I BOObI H MI/IHepaJ'[BHBIX
BemiecTB B kietke. llopmepikanue
OCMOTHYECKOTO OajiaHca.

Hemoncmpavyuu:

Juacpammer: «Pacnipenenenue
XUMHUYECKUX AJIEMEHTOB B HEKUBOU
MIPUPOJIEY, «Pacnpenenenue
XUMHNYCCKUX

3JIEMEHTOB B >KUBOU MIPUPOALY.
Tabruywl u cxemol:
«Ilepuoauyeckas TaduIa
XUMHYECKUX SJIEMEHTOBY,

«CTpO@HI/IC MOJICKYJIbI BOABD

PackpsiBath COZICpIKaHUE
TEPMHMHOB U TOHSITHIA: SJIEMEHTHI-
OHOTeHBI, MaKpO3JIEMEHTH,
MHUKPO3JIEMEHTBI; MUHEPAJIbHbIE
BEILECTBA, MOJIEKYyJa BOJbI KakK
JUIOIb, BOJOPOJHBIE  CBA3M;
rugpoduabHele U TuAPodoOHBIE
BEILECTBA.

Jloka3bIBaTh €IMHCTBO
3JIEMEHTHOTO COCTaBa KaK OJHO
U3 CBOWCTB KHUBOTI'O.
Pacnpenensats
3JIEMEHTHl 110
3aBUCHUMOCTH

oT KOJIMYECTBEHHOTO
MIPENCTaBUTENBCTBA B
OpraHH3ME; XapaKkTepHu30BaTh
POIIb OTAEIBHBIX JJIEMEHTOB.
BoIaBiATH CBA3b MEXIy
COCTaBOM, CTPOEHUEM MOJIEKYJIbI
XUMHUYECKOTO COEIMHEHUS] U €ro

XUMHYECKHE
rpynnaM B




(YHKUUSMH B KIIETKE

bemkn. CoctaB ®m  cTpoeHHe
OcnkoB

benku. CoctaB 1 cTpoeHHE OEITKOB.

AMUHOKHCIIOTBI ~ —  MOHOMEPHI
0EJIKOB. Heszamenumsie u
3aMEHUMBIE AMHHOKHCJIIOTBL.

AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl OEJIKOBOH MOJIEKYIbI
(mepBu4HAs, BTOPUYHAS, TPETHYHAS
U 4YeTBEpTUYHAs CTPYKTYpa).
XUMHUUECKHE CBOMCTBA OEITKOB.
Buonornueckue GpyHKINN OEITKOB.
JleMoHCTpanuu:

Tabmuuer u cxembl: «CTpoeHue
MOJIEKYJIBI OENKay.

PackpsiBath cojiepKaHue
TEPMUHOB W TIOHSTHIA: OCIKH,
MOJTUMEPBI, MOHOMEPHI,
AMHHOKHUCIIOTBI,  MENTHIHASL
CBSI3b, TIOJTUTICTITUI,
JIeHaTypalys.

XapakTepu3oBaTh  O€NKH  Kak
KJ1acc OpPTraHUYECKIX

COEIMHEeHNH; KIacCH(UINPOBAThH
UX TI0 CTPOCHUIO (TJIOOYISIpHBIE U
hudpHUIIpHBIC OcnKm),
MEPEUHCIIATL U XapaKTEePU30BaTh
(dyHKIUHN OETKOB

O6opynoBaHue: CBETOBOH
MHUKPOCKOII, MEKPOTIPENapaTsl
Oepmentel — Ouonormueckue | Gepmentet  —  Omornormyeckue | PackpwiBaTh COZCpKaHue
KaTaJIu3aToPBI KaTaJau3aTopsbl. TEPMHHOB u MTOHATHUH:
Crpoenne ¢depmeHTa: axkTHBHBIN | (EpPMEHTHI, AKTUBHBIA LIEHTP,
LEHTp, cyOcTpatHas | cyOcTpatHass — creU(pHUYHOCTB,
cnenru(UIHOCTb. KO(PEpPMEHTBI, OEITKHU-aKTUBATOPHI

Kodepmentsr. BuramunsL.
OTiuns pepMeHTOB

OT HEOPTaHWYECKUX KaTaTU3aTOPOB.
JeMoHcTpauuu:

Tabmumer uw  cxembl: «CTpoeHue
dbepmeHTay.

O6opynoBanue: 000pyIOBaHUE JIJIst
MIPOBEICHUS HaOJr0IeHUH,

1 OEITKU-MHTHOUTOPEI.
VYka3bIBaTh OTINYHS (EPMEHTOB
oT HEOPraHMYECKUX
KaTaJIM3aTOPOB.

OOBACHATH POTb (PEPMEHTOB

B (DYHKIMOHMPOBAaHMH JKWUBBIX
CHCTEM, B TMPOMBIILICHHOCTH, B
MEeHUIIHE,

HU3MEPEHUI, SKCTIEPUMEHTOB. B MOBCEHEBHOM KU3HU
JlabopatopHble W TpaKTUYECKHE | YeloBeKa

paboThL:

JlaGoparopnast pabora Ne 1.

«3yueHue KaTaJIuTUYECKOU

aKTHBHOCTHU (bepMeHTOoB (Ha

IpUMepe aMUIasbl I KaTajlasbl)»

Yraesonsl. Jlunuast VYraesoapl: MOHOcaxapusl | PackpriBaTh coJep)KaHue
(rmroko3a, pubosa W | TEPMUHOB H TIOHSTHH: yTIIEBOJIBL,
JIe30KCHpr003a), JUcaxapuibl | MOHOCaXapubl,  JAWCaxapuibl,
(caxaposa, JIAaKTO3a) U | TOJIMCaxapuibl, TJII0K03a,
MOJTNCaXapHIbI (kpaxmai, | pubo3sa, JIe30KCUpr003a,
TITUKOTeH, TIeIUTI0N03a). caxapos3a, J1aKTo3a, MallbTO3a,
Buonoruueckue (GYHKIMH | EJUTI0I03a (kneryarka),
YIJIEBOJIOB. Jlurmuapl: | Kpaxmall, TJIMKOTEH; JIUIHIH,
TPUTIIULEPUBI, ¢dbocomunuasl, | TpUTTUIEPUABl (KHUPBI, Macia),
CTEPOUIBI. ¢dochomunuasl, CTepOUIHL.
I'mapodunbHO-rHAPOGOOHEIE XapakTepru3oBarhb YIII€BOJIBL,
CBOWCTBA. Buonoruueckue | IMIHUIBI KaK KIIACCOPTaHUYECKUX

(YHKIIMH JIUITHAJIOB.

CpaBHeHHE YIIIEBOJOB, OEIKOB U
JIMIIUA0B KaK UCTOYHUKOB SHEPIUU.
JleMoHCTpamuu:

TaOmuIrs! U cXeMbl: «YTIEBOIBIY,
«JInnuaeny.

O6opymnoBanue: 000pyIO0BaHNE

JUIsl  TIPOBEJCHUS  HAOIIOJICHUH,
W3MEPEHHMI, IKCIEPUMEHTOB

COEIVHEHHH.
Knaccugpunuposats yrieBoasl u

JIMTINABI 110 CTPOCHUIO,
MEPEYNCIIATh GbyHKIIIN
YTICBOJIOB M JIUITHJIOB.

CxeMaTH4eCKH n300pakaTh

CTPOCHHE MOJIEKYJ YTJIEBOJIOB,
JUTH]IOB




Hyxneunossie kucnotsl. ATD

Hyxnennossle kuciotel: JHKwu
PHK. Hyxkneotunpl — MOHOMEpHI
HYKJIEMHOBBIX KHCIOT. CTpoeHue u

¢ynxkumn  JJHK.  Ctpoenune wu
¢yaxmm PHK. AT®: crpoenne u
(GyHKITHHL.

JemoHcTpanuu:

Iloptpetsr: k. Yorcon, @. Kpuk,
M. Yunkunc, P. @paHkiuH.
TabmuIe U CXEMBL

«HyxneunoBsie kucnotsl; JJTHK»,

«brnocunTez Oemka», «CtpoeHue
MoneKybel ATD».
O6opynoBaHue: CBETOBOM

MHKPOCKOII, MUKPOIIpEnapaThl

PackpsiBaTh coJep)kaHue
TEPMHUHOB u TTOHATHIA:
JI€30KCUPHOOHYKIICHHOBASI
KHCIIOTa (HK),
PUOOHYKIIEHHOBAS KHCIIOTa
(PHK), HYKJICOTH]I,
HOJIMHYKJICOTH THAS 1enb
(moNMHYKIEOTH ),
KOMIUIEMEHTAPHOCTh,  (YHKIHU

JHK (xpanenme wu mepenaua
HACJIeICTBEHHOW WH(popMaun);
Bunel PHK (mrOpMannonHas,
TpaHCIIOpTHAs, prOOCOMaIbHAas);

aneHosunTpudocdat (ATD),
MaKpO3PruyecKas CBsI3b.
XapakTepu3npoBaTh
HYKJICUHOBBIC KHCJIOTHI Kak
XUMHNYECKHEC COCAUHCHUA u
HOCHUTEIHN HaCJIEICTBEHHON
UHQOPMAITUH.

Otmeyatb 0CcOOEHHOCTH
CTPOEHUS MOJICKY
HyKIenHOBBIX  kucioT  (JHK,
PHK) u AT®.

CxemaTnyecKu M300pakaThb

CTPOEHHUE HYKJICOTUIOB, MOJIEKYI
HYKJIEHHOBBIX KuciI0T, AT®

HCTOpI/IH u MCTOJbl HU3YUYCHUA
kietku. KireTounas TCOpUA

[utomoruss — Hayka O KIIETKE.
Knerounas Tteopuss — mpumep
B3aMMOJEWCTBUS UAeH U (HakToB B
Hay4YHOM TTO3HAHUH.

Metoabl

U3y4YEHUS

KJIETKU.

HemoncTpanuu:

[oprpetsr:  A.

JleBenryk, P.

PackpsiBathb coepKaHue
TEPMHHOB M TIOHATHH: KIIETKA,
LUTOJIOTHS; pacKpbIBaTh
COJIep)KaHue MOJIOKEHU N

KJIETOUHOU TEOpHUH.
[lepeuncnars u
XapaKTepU30BaTh
OCHOBHBIE METOJIBI
M3y4eHUs KIETKH:
(IpUTOTOBNIEHHE CPE3OB,

I'yk, T. llIBans, OKpallluBaHUE,
M. Ilne#igen, MHUKPOCKOITMPOBAHHUE,
K. Bap, P. LeHTPU(YyrupoBaHue,
BupxoB. KyJIbTUBUPOBAaHHE  KJIETOK U
OGopynoBaHwue: cBeToBO} | TKaHEH)
MHKPOCKOTII, MHUKPOTpENapaThl
pacTUTENbHBIX,  XHUBOTHBIX U
0aKkTepHa bHBIX KIETOK; PUCYHKH C
MHUKpodoTorpapusIMu KJIETOK,
MOJy4YeHHBIE c MOMOTIBIO
CBETOBOTO u AJIEKTPOHHOTO
MHKPOCKOIIA
Kierka Knerka kak memoctHas kuBasi | PackpbiBaTh conmepikaHue

KakK ICJIOCTHasA XKKUBasd CUCTEMa

cucreMa. OOmIME MPU3HAKK KIIETOK:
3aMKHyTasi HapykHasi MeMOpaHa,
monekynbsl JIHK kak renetnueckuit
anmapar, cucTeMa CHHTe3a Oelka.
THunbl KIEToK: 3yKapHOTHUYECKas U
npokapuotnueckasi. OcoOeHHOCTH

TEPMUHOB U TIOHSITHIA: KIICTKH
(ayKaproTHIECKas,
MIPOKAPHUOTHYIECKAS),
Ia3MaTHdecKas MeMOpaHa
(TmazManemMma), TITHKOKAIAKC,
TPAHCIIOPT BEIIECTB




CTpOECHUS MPOKapHUOTHYECKON
KIIETKH.

Knerounas CTEHKa
Oaxtepuii. CTpoeHne
3yKapHUOTUYECKON KJIETKH.

OCHOBHBIE OTIUYUSAPACTUTEIILHOH,
JKUBOTHOH W TpUOHON KJIETKH.
[loBepxHOCTHBIE ~ CTPYKTYpBHl  —
KJIETOYHAsl CTEHKA, TIJIMKOKAIIUKC,
uX QYHKLIUH.
[Mna3zmarnueckasmemMOpana, ee
CBOIICTBA U (DYHKITHIH.
JleMoHCTpanuu:

Iloptpetsr: A. JleBenryk, P. I'yk, T.
[IBann, M. Hlneitnen, K. Bap, P.

Bupxos.
Tabmuuer u cxembl: «CTpoeHue
3yKapUOTUYECKOU KJIETKWY,

«CTpoeHHE IKMBOTHOM  KIIETKH,
«CTpoeHne pacTUTENbHONW KIETKHY,

«Ctpoenue MPOKAPUOTUIECKOM
KIIETKUY.

O6opynoBaHue: CBETOBOH
MHUKPOCKOTII, MUKPOTIpETapaThl
pPACTHTENBHBIX,  JKHBOTHBIX U

6aKT€pI/IaJ'II>HBIX KJICTOK

(maccuBHBIN, aKTUBHBIN),
3HA0INTO3 (paromuros,
MTHHOITUTO3), SK30IIUTO3,
KJIETOYHAs! CTEHKA, HYKJICOHI.
CpaBHUBaTh  MEXIy  coboit
9YKapHOTHYECKHUE u
MIPOKAPUOTHIECKHE KIIETKH;
OTMEYaTh CXOJCTBO M Pa3INIUsI
B CTPOCHUHM KJIETOK OaKTepHi,
JKHUBOTHBIX, paCTCHUH U TPHOOB

Crpoenue
KIICTKHU

3YKapUOTUYECKOUN

[uromnasmMa u €€ OpraHouibl.
OnHoMeMOpaHHbIC OpraHOU bl
kierku: OIIC, anmapar I'onbmxu,
JIN30COMBI.

[TomyaBTOHOMHBIE OpTaHOUIbI
KIJIETKW: MUTOXOH/IPUH, TIACTHIBL.
[IpoucxoxneHne MUTOXOHIPUH U
mwiacTu. Buasimnactun,.

HememOpaHnHbIe OpTraHOUbI
KJIETKH: pUOOCOMBI, KJICTOYHBII
HCHTD,

[EHTPUONU, PECHUYKU, KTYTHKU.
DYHKIIUU OPraHOUJIOB KIIETKHU.
Bxirouenus.

SAnapo — PpEryjgsaTOpHBIA  LEHTP
kietkn. CTpoeHue sapa: saepHas
00omouKa, KapuoIa3Mma,

XPOMATHH, SIPHITIKO.
XpomocoMbl. TpaHCTIOPT BENIECTB B
KJIETKE.

JemMoHcTpanuu:

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

Bupxos.
Tabmumsr u  cxembl: «CtpoeHue
9YKapUOTUIECKOI KIIETKW»,

«CTpoeHHE JKMBOTHOM  KIIETKHY,
«CTpoeHHE PaCTHTEIHLHON KICTKIY,
«CtpoeHue MIPOKAPUOTHICCKOM
KJIETKW,

«CtpoeHue spa KJIETKH.

PackpsiBath COZCpIKaHUE
TEPMHUHOB 51 MIOHSTHUI:
UTOILIa3Ma, OpPTraHOMIBI,

9HJIOIUIA3MATHYECKAsCETh
(BIIC),  ammapar  T'oxbmxw,

JIU30COMBI, BaKyoJIb,
MUTOXOH/IPHUH, TUTACTH/TBI
(xmoporutacTel,  XPOMOIUTACTEHI,
JIEHKOMIIACTBhI), puOOCOMEI,
MUKPOTPYOOUKH, KIJICTOUHBIN

HeHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKW, BKIIOYEHHS, SO,

siiepHast o0oouka,
KapHoIasma, XpOMATHH,
STIPBITIKO, XPOMOCOMBI.

OnuceiBaTh CTPOEHHE

JYKapUOTHYECKOW  KJIETKA 10
HU300pakeHUAM U

Ha MHUKpoOIpenapaTax;
KIJIACCH(UIIMPOBATH OPraHOUIBI B
3aBUCHMOCTH OT OCOOEHHOCTEH
UX CTpoeHus (OgHOMEMOpaHHEIE,
JIByMEeMOpaHHEIE,
HEeMeMOpaHHEIE); OIUCHIBATH
(YHKIIMU KaXJ0TO OpraHouja B
KIIETKE.

XapakTepru3oBaTh KIJIETOYHOC
A0p0 KaKk MECTO XpaHEHHs,
nepenadn (YOIBOSHHE XPOMOCOM)
U peanuzalu (TPAHCKPHUITIIUSA)
HACJICJICTBEHHOH  mH(OpManuu




OGopynoBaHue: CBETOBOH
MUKPOCKOTII, MUKpOTIPEaparhl
PacTUTETBHBIX u JKHBOTHBIX
KJICTOK.

JlaGopaTopHble ® TPAKTHYECKHE
paboTHL:

Jlaboparopnass pabora Ne 2,
«M3ydyeHne  CTPOCHUS  KJICTOK

pacTeHWl, JKWBOTHBIXH OaKkTepuid
oA MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax U UX OMUCAHUE

KIICTKU.
Ilepeuncnsite W  ONMUCHIBATH
KOMIIOHEGHTBI ~ sijpa M WX
(hyHKIHUY;

CxeMaTHIHO n300pakaTh
CTPOEHUE  PaCTUTEILHOMN u

JKUBOTHOM KIeTKH. OOBICHATH
OHOJIOTUYECKOE 3HA4YCHUC
TpaHCIIOpTa BEIIECTB B KIIETKC

Tema 4. FKusHeaeaATeIbHOCTH KJIECTKHU

Oo0Mmen BemecTs. [Inactuueckui
o0OMeH. dorocunres.
XeMOCHHTE3

OOMeH BeIEeCTB, WJIM META00IM3M.
Accumutsinys (rumacTuueckuit
o0MeH) u JTUCCAMUIISALIAS
(oHepreTmueckuii oOMeEH) — mBe
CTOPOHBI €JAMHOTO mporecca
MeTaboImu3Ma. Pone  3akoHOB
COXpaHCHUS BEIIeCTBA M SHEPTUU

B IIOHUMaHHNU MCT36OJII/I3M3. Tunel
oOMeHa BeIeCTB: aBTOTPO(HBIN U
rereporpodusrii. Porms depmeHTOB
B OOMEHE BEHICCTB M MPEBPALICHUN
SHEPruu B KileTKe. DOTOCHUHTES.

CeeroBass u TemHOBas  (haswl
¢doTtocuHTE3A. Peakumn
¢dorocuHTE3A. O dexTHBHOCTD
¢dorocuHTE3A.

3HavyeHue GpoTocuHTE3a ISl )KU3HU
Ha 3emiie. BausHue ycnoBuit cpelib
Ha  (OTOCHMHTE3 H  CIOCOOBI
TIOBBILIECHHUS €r0 MPOAYKTUBHOCTHU Y
KYJIBTYPHBIX PaCTEHHH.
XeMOCHHTE3.
XeMOCUHTE3UPYIOIUE  OaKTEpPHH.
3HaYeHUEe XEMOCUHTE3a JUIA JKU3HU
Ha 3emIe.

JemoHcTpanuu:

Ioptpertsr: K. A. Tumupsizes.
TaOnuiel U cXeMbl: «XJI0POIIacT»,
«DoTtocuHTE3»

PackpeiBath cojiep)KaHue
TEPMHHOB U TOHATHIA: OOMEH
BCIIICCTB " npeBpalicHue
SHEPTHH (MeTabomm3M),
ACCUMUIIALNA, MIaCTUYECKUN
obmeH, JIACCUMUIISIIINS,
SHEPreTHYECKUI oOMeH,
(dhoTocunTE3, ¢doronus,
(hochopmimpoBanue,
MEPEHOCYHK MPOTOHOB,
XEMOCHHTE3.

OnuceIBaTh (doTocuHTE3,
MpOIeCChl,  MpPOTEKAIoMe B

CBETOBOM M TEMHOBOH (hase.

BriaBiagaTe IMPUYINHHO-
CIICJICTBEHHBIE  CBSI3H  MEXIY
HOTJIOLEHUEM COJIHEYHOM
SHEPTUHU xJopouiom "
cunTe3oM MoJiekyn ATO.

CpaBHUBATbH UCXOJIHBIE

BEILECTBA, KOHEUHBIE MPOIYKTHI
Y yCJIOBHUSl MPOTEKAHUS PeaKiuil

CBETOBO W TEMHOBOH (hasbl
(oTocuHTE3A; CpaBHUBATH
(hoTOCHMHTE3 W XEMOCHHTE3.
OrieHuBaTH 3HAYCHUE

(hoToCcHHTE3a U XEMOCHHTE3a IS
JKA3HU Ha 3eMiie

DHepreTHYeCcKuii 0OMeH

DHepreTuvecknii 0OMeH B KIIETKE.
Pacmierienre BemiecTB, BBIJICIICHUE
U aKKyMyJHUPOBAaHHWE DJHEPTHUU B

KIETKE. OTambl 3HEPreTHYESCKOTO
oOMeHa.

I'mukonus. bpoxkeHuneun ero BUbI.
Kucnopognoe  okucienue, wWin
KIJIETOYHO® JIBIXaHHE.
OKHCIUTETHHOE
dochopuiupoBasue.

O PEeKTUBHOCTL IHEPTETHICCKOTO
oOMeHa.
JleMoHCcTpanuu:
Taonuis u
«TUTIBITTUTAHUSY,

CXCMBI:

PackpriBath coJiepKaHue
TEPMHUHOB U MOHATHH:
SHEPreTUYECKU obmeH,
TJIMKOJIN3, MOJIOYHOKHCIIOE
OpoxeHue, CIIUPTOBOE
OpoxeHmue, OuosornIecKoe
OKHCJICHHUE, KJIETOYHOE JIbIXaHUE,
JUACCUMUTISLINSA, (bepmenr.
XapakTepru30BaTh obmeH
BEIIIECTB u MpeBpaIieHre

9Hepruu (MeTaboIM3M) KaK OJHO
UX CBOMCTB JKHUBOTI'O.

Ilepeuncisars 0COOEHHOCTH
IUTACTHYECKOTO u
JHEPreTHYECKOT0  OOMEHa B




«Metabonm3my, « MUTOXOHIPHUS,
«OHEPTreTHIECKUH 0OMEH)

KIICTKE; yCTaHABIMBATh
B3aUMOCBSI3b MKy HAMHU.
Paznmuuate THUIIBI oOMeHa
BEIIECTB B KJICTKE: aBTOTPO(MHBII
H TeTepOTPOHBIH.

OnurceIBaTh ATaIBI
SHEPrEeTHYECKOTO oOMeHa
(TOATOTOBUTEIBHEIH,
OCCKHUCTIOPOTHEIH,
KHCIIOPOHBIN)

U CPaBHUBATh UX MEXIy COOOM.
XapaxkTepru3oBaTh peakuuu
TJIMKO/IN3a, OpOoXKeHMS,

KJICTOYHOI'O JbIXaHWA, BBISABIIATH
NMPUYUHHO-CJICACTBEHHBIC CBA3U
MEXIY TJIIMKOJIHU30M, KJIECTOYHBIM
AbIXaHUEM U CHUHTCE30M MOJICKYIJI

AT®. CpaBHUBATH
3¢ EeKTUBHOCTD
OCCKHUCIIOPOIHOTO u
KHCJIOPOJHOTO 3TAIIOB
brocunTes Genka Peaknuu  maTpuuHoro  cuHresa. | PackpeiBath collep:KaHue
I'enernueckass  wHpOpMAMs W | TePMHHOB W TOHSTHH:  TeEH,

JHK. Peanmzamusi reHeTUYECKOM

uH(poOpMaLnK B KIETKE.

I'enetnyeckuii Koa Mero CBOMCTBA.

TEHETUYECKUM KOJ, MaTpUYHBII
CHUHTE3, TPaHCKPHUIILUS,
TPaHCIALUS, KOIOH, AaHTHKOJOH

Tpanckpuriuss  —  MaTpU4HBIA | ppOOCOMa, IEHTpalbHasi JIO0TMa,
cuate3 PHK.  Tpancnmsmmst  — | MoJekylnsipHas OMOJIOTHSL.
OHnocuHTE3 OeIka. Oranel | OnpenensiTs CBOMCTBa
TPaHCIISILIUH. Konupoanue | renetuyeckoro KoJia
aMHHOKUCIIOT. Ponb  prOOCOMB | (TPHUILIETHOCTH, OJHO3HAYHOCTD,
OunocuHTe3e Oenka. BBIPOXKJCHHOCTb,
JemoHcTpanuu: YHUBEPCAJIBHOCTD,
Ioptpersr: H.K. Konb1ios. HENEPEKPBIBAEMOCTb,
Tabmupl u  cxembl: «CTpOEHHE | HETPEPHIBHOCTH). OnwuceiBaTh
JITHK», 3Tanbl peanu3auuu
«CtpoeHne M (PyHKUMOHMPOBAHUE | HACIECACTBEHHOW HH(OpManuu B
TeHay, kinerke. CpaBHUBAaTh peakUUU
«Cuntez  Oenmka», «Pemmukauusi | MAaTPUIHOTO CHUHTE3aMOJIEKYT
JIHK», PHK u Genka B kiieTke
«"eHeTHUEeCKUI KOI».
O6opynoBaHue: MOJICTIH-
anIUIMKALAN
«YnBoenue [JHK u Tpanckpunuus»,
«buocuHTe3 Oenka»
Hexnerounsie ¢opmbl xu3nu | Hexnerounsie Qopmbl  xuseu  — | PackpeiBath CoJepKaHue
— BUPYCBI BUPYCBI. TEPMUHOB U TOHATUI: BHPYC,
HcTopust OTKpHITHS BUPYCOB BUPYCOJIOTHS, Karcus,
([1. 1. NBanosckuit). Ocobennoctu | 6akTepuodar, BHpPYC
CTPOCHHSI W JKM3HEHHOI'O IHMKJAa | HUMMYHOJE(QHIINTA YeJloBeKa
BupycoB. bakrepuodarn. bomesnm | (BUY), oOHKOTeHHBIE BHPYCHI.
pacTeHui, >KUBOTHBIX M 4YeEJOBeKa, | XapaKTepu30BaTh BHUPYCHl Kak
BBI3bIBAEMBIE  BUpycaMH. Bupyc | HekieTouHyro (GOpMy  IKH3HH;
umMMmyHoneduimra venoeka (BUY) | ocobennoctu CTpOEHUSA u

— Bo3Oymurens CIIMJIa. OGpaTtHas
peBeprasza u
[Tpodunakruka

TPaHCKPHITLHS,
MHTErpasa.

KU3HEACSTeILHOCTH BHPYCOB.
OnuceiBaTh KU3HEHHBIA  ITUKII
BHPYCOB MMMYHOJISUIINATA




pacrpocTpaHeHus BUPYCHBIX | YEJIOBEKA; paznuyarthb Ha
3a00JIeBaHUi. PHCYHKax BTM ((Bupyc
JeMoHcTpanuu: TabauHOM MO3auKH),
Ioptpersr: 1. Y. VIBaHOBCKUIA. Oakrepuodar, BUY.
Tabnwie! u cxemsl: «Bupyce, O6ocHOBBIBaTh ®  COONIONATH
«bakrepnodarn»; «CTpocHME U | MEpHI PO UITAKTHKH
sku3HeHHBId 1MKn Bupyca CIIM]a, | pacnpocTtpaneHus BUPYCHBIX
OakTepuodaray. 3a0osieBaHuil  (pecrupaTopHEIE,
O6opyznoBaHue: MOJEIb CTPYKTYPBI | KEIyAOYHO- KHUIIEYHBIE,
JHK; MarHuTHas MOJIeNb- | KIlelieBoi  »Hnedamrt, BHUY-
aNIIMKALHs uHpeKIms)
«CTpoeHme KIISTKI»

Tema 5. Pa3MHoOKeHHe M MHAMBUIYaJIbHOE PAa3BUTHE OPraHU3MOB
KusneHnblid @K KIETKH. | KneTouHbI MK, WM KU3HEHHBIA | PackpbpiBath coJiepKaHue

Jlenenne kiaeTku. MuTo3

UK kietkd. MaTepdasa u Mutos.

[Ipoueccel, MIPOTEKAOLINE B
uHTepdaze. Perukaims — peakiums
MaTpUYHOTO CHHTE3a JHK.

CrtpoeHue XpoMocoM.

XpOMOCOMHBIH HA0Op — KapHUOTHIL
PARZ 000 (0179103031051 u TanJIoOuIHBIN
XPOMOCOMHBIE HaOOPHI.
Xpomatumsl. Huronoruueckue
OCHOBBI Pa3MHOXKEHUS u
MHIUBUAYaJIBHOTO pa3BUTHS
Opranu3MoB. J[leneHue KIeTku —
muto3. Cramuu muto3a. [Iporecchr,
MIPOMCXOSIINE HA Pa3HBIX CTAIUIX

TEPMHHOB U NOHATUI: KJICTOYHBII
LUK, nHTEp(da3a, PeAyIUIMKALMS,

XpoMocoMma, KapHOTHII,
TarIONIHbIN, JIMTIIONTHBIN
XPOMOCOMHBIH Habop,
XPOMATHJIbI, MHUTO3 €ro CTaJuu:
npodasza, Meradasza, anadasa,
Tenodasa.

OnuceiBaTh JKA3HEHHBIA LMK
KIIETKH; MEPEUUCIIATh H
XapaKTepU30BaTh TIEPUOIBI

KJIETOYHOTO LMKJA, CPaBHUBATH
UX MEXTy COOOH.
OnwuckIBaTh CTPOEHHUE XPOMOCOM,

MUTO3a. DBHONOTHYECKWA  CMBICH | KAPUOTHUIIOB OpraHu3MOB,
muto3a. [Iporpammupyemasi rubens | cpaBHHBAThH XPOMOCOMHEIE
KJIETKH — aTlloNTOo3. HaOOpHI KIETOK.
JemoHcTpanuu: CpaBHUBaTh  CTaWHd  MHUTO3a.
Tabamuer u cxembl: «Kierounslii | PaznmuyaTe Ha MEKpoIpemaparax
LUK, U PHCYHKax CTaJud MHTO3a.
«Pemmmukarmus  JIHK», «Ctpoenue | PackpwiBath OMOJIOrNYECKUAN
XPOMOCOMBI», «MHTO3»; MarHUTHASI | CMBICII MUTO3a
MOJIEJIb-alUINKalKs «Jlenenue
KIeTKm»;, Mmoneis JJHK.
O6opynoBanue: CBETOBOM
MHUKPOCKOII W MHKpOIpenapar
«KaprokuHe3 B KIETKax KOpelKa
JyKay.
JlaGopaTopHble W NPaKTHYECKHE
paboTHI:
Jlaboparopnas padora No 3.
«Habmonenne muTO3a B KJIETKax
KOHYHMKAa KOpEIIKa JIyKa Ha TOTOBBIX
MHKpoIIpenaparax
Dopmbl pa3smMHOkeHust | DopMbl pa3MHOKEHUSI OpraHu3MOB: | PackpriBath COZIepKaHue
OpraHN3MOB Oecrosioe 1 OJIOBOE. TEpPMHHOB u MOHSTHIL:
Bugsr  Oecnonoro pa3MHOXEHHS: | pa3MHOXKEHHE, KIIOH, TIOJIOBbIE
JICIIEHNe HaZBO€ MW TIOYKOBaHWE | KJIETKH (TaMeThl), SIHIEKIeTKa,
OJTHO- CIIEpPMATO30M/I, 3Ur0Ta, IENICHUE
u MHOTOKJIETOUHBIX, | HA/IBOE, MOYKOBaHHE,
CIIOpo00OpazoBaHNe, BETETATUBHOC | CIIOPYJISITHS, (dhparmenTanys,
pa3sMHOXKEHHE. BEreTaTHBHOE Ppa3MHOKEHHE,
HckyccTBeHHOE KJIOHHPOBAHUE | CEMEHHOE pa3MHOKEHHE,




OpraHU3MOB, €r0 3HAUCHHE
JUTSCEIIEKLIIH.
ITonoBoe pasMHOMXKEHHUE, ErOOTINYHS
OT OecIToJIoro.

JleMoHcTpanuu:

Tabmuer w cxempl:  «DOpMEBI
Pa3MHOKEHUS OpPTaHU3MOBY,
«/IBoiiHOE OIUIOJIOTBOPEHUE

YLBETKOBBIX PACTEHUI», «JleneHue
KJIeTku OaxTepun», «BererarnBHOe
pa3sMHOXKEHUE pacTeHuit»,
«CTpoeHHUE TOJIOBBIX KJIECTOK»

OIIbUICHHE, JIBOMHOE

OIUTIOZIOTBOPEHHE, TIOJIOBBIE
JKeJe3bl, CEMCHHUKH, SUYHUKH,
OILTIOJIOTBOPEHHE (HapyxkHOe,
BHYTpEHHEE).

XapakTepu3oBaTh 0COOCHHOCTH
M 3HaueHWe  Oecrmojoro U

[IOJIOBOT'O cIroco0oB
Pa3sMHOKEHFS.

Brimenars  BuUel  0eCIIONoro
Pa3MHOMKCHUS, BBISIBJIATH

B3aHMOCBS3U MEXIy (opMamu M
Croco0aMu pPa3MHOXKCHHS, M HX
OMOJIOrMYECKUM 3HAYCHUEM.
Bnanets npuéMaMu
BETr€TaTUBHOIO Pa3MHOKEHUS
KYJBTYpPHBIX  pPacTCHHUU (Ha
nprMepe KOMHATHBIX).

XapakTepru3oBaTh TIOJIOBBIE
KJIETKHU: SIAIIEKIICTKH,
CIIepMaTO30U/bI; BEISIBIISITH
0COOEHHOCTH
HUXCTPOCHHUS
Meiio3 Meiios. Craguu metiosza. [Ipoiecchl, | PackpriBath COZIEpKaHUE
MPOUCXOSIINE Ha CTAAUSAX MEHO03a. | TEPMUHOB M TIOHATHMA: MEHO03,
[loBeneHue XxpoMocoM B Meio3e. KOHBIOT AL XpOMOCOM,
Kpoccunrosep. buonoruueckuii | nepekpéct (kpoccuHTOBED)
CMBICII ¥ 3HaYeHHE Meiio3a. XpOMOCOM, TaMETHI.
JemoHcTpauuu: XapakTepu3oBaTb  MEHO3  Kak
Tabnuier u CXEMBI: | CTI0CO0 KJIETOYHOT OZICTICHUS;
«JleneHuekeTkun, ONMUCHIBATh MENO3
«Meriosz». M0 CTaausIM; CPABHUBATH CTaIUU

Ob6opynoBanue:  monens  JHK;
MarHuTHas MOJEb-alTUTHKAIHS

MeHo03a U MUTO3a.
Paznmuyate Ha pHCyHKax CTaauu

«/lenenue KIeTKI» Meiio3a; pacKkpbIBaTh

OMOJIOrMYecKOoe 3HaUeHHE MeHo3a

OOpazoBaHue 1 pa3BUTHE I'ameTorenes - npouecc | PackpoiBath COZIepKaHue
MOJIOBBIX KJIETOK. 00pa3oBaHMsl  MOJOBBIX  KIETOK | TEPMHHOB u TIOHSATHA:
OII0I0TBOPEHHE Y’KUBOTHBIX. ramMeToreHes, CIIEpMaTOIeHE3,
IlonoBele Jkene3pl: CEMEHHUKH U | OOTEHE3, CIIEpPMAaTO30U],

sugarKd. OOpa3oBaHue W pa3BUTHE | aKpocoMa, SIMLIEKJIETKA,

TTOJIOBBIXKJIETOK - rameT
(clepMaTo3ony, — SMIEKIETKa)  —
CIIEPMATOreHeE3 U

ooreHe3. (COOEHHOCTH CTPOEHUS
SIMLIEKJIETOK W CIIEPMATO30U[IOB.
OmnogorBopenue.  [lapTeHorenes.
JleMoHcTpaimu:

Tabmumer u  cxemsl:  «lIpsmoen
HenpsiMoe paszButuey, «['amerorenes
Y  MJICKOIUTAIONINXH  YECIOBEKa».

O6opynoBaHue: MOJICTTh
MeTadaszHoi XPOMOCOMBI,
MUKPOCKOTII, MUKpOTIpenapaTsl
«CriepMaTo30uIbI

MJIEKOIHUTAIOIIETO», <« SIAIeKIeTKa
MJIEKOIIUTAIOIIIETOY.

MOJISIPHBIE TENbIIA.
XapakTepu3oBaTb  0COOEHHOCTH
ramMeToreHesa y >KMBOTHBIX U €ro
CTaJTuM; TIOJIOBEIE KJIIETKH
JKUBOTHBIX M OIUCHIBaTh MPOILECC
WX Pa3BUTHSL.

CpaBHUBaTh CIEPMATOTEHE3 W
OOTEHE3. OnwuceiBath
OILIOJIOTBOPEHHE, OMOIOTHYECKOe
3HAYEHHUE OTIOJJOTBOPEHHUS




JlabopaTopHble ¥  MPaKTHUECKHE
paboTHI:

Jlaboparopnas  paGora Ne 4,
«3yyeHne  CTPOCHUS  TIOJIOBBIX

KIIETOK Ha TOTOBBIX
MUKpPOTIpEnapaTax»
NunuBuayansHoe  pasButhe | MuauBuayansHoe pa3Buthe | PackpriBath coJiepyKaHue
OpraHM3MOB (oHTOTEHE3). OMOpHOHAIILHOE | TEPMHUHOB u MTOHATHI:
pasBute (3MOpHOreHe3). OTallbl | OHTOTEHE3, IMOPHUOTEHE3, 3UT0Ta,
AMOPHOHATHHOTO pa3BuTHA Y | ApoOIieHue, OJracToMepHI,
MTO3BOHOYHBIX JKHBOTHBIX: Mopyna, O1acTya, 6J1acTouens,
IpobiieHue, TacTpyJSIIHs, | racTpyiia, HeMpysa, OpraHOTeHe3;
OpTraHoOTeHe3. 3apO/IbIIIEBhIE JUCTKH:
[TocTamMOproHaNbEHOE pa3BUTHE. | IKTO/AEpMa, Me30/epMa,
Tunst MOCTAMOPUOHAILHOTO | SHTOAEPMa; MMOCTAMOPHUOHAIBHOE
pasBUTHS: TpsAMOe, He TMPsAMOe | pa3BUTHE: MPSMOE W HENpsAMOe
(mmumHOYHOE). BrnusiHue cpenpl Ha | (JIMUMHOYHOE); MeTaMopdo3,
pasBUTHE OpPraHu3MoB; (aKTopsl, | Meracmopa, MUKpOCIIOpa,
CIOCOOHBIE BBHI3BIBATH BPOXKIIEHHBIE | MBUTHIIEBOE  3€PHO,  CIIEPMHH,
YPOICTBA. 3apOABIIIEBBI MEIIOK, JBOMHOE
Poct u pa3Butue pacTeHHH. | OIJIOJOTBOpPEHHUE.
OHTOreHe3 LBETKOBOro pacTeHus: | Onpenensrsb 3TaInbl
CTpOEHHE CEMEHH, CTaauu | SMOPHOHAIEHOTO pa3BUTHS
pa3BUTHUA. XOPAOBBIX Ha cxemax u
Jemoncmpayuu: npernaparax u OTIMCHIBATH
Tabnuysr u cxemvli: «OCHOBHBIE | TIPOIECCH, MPOUCXOMAAIINE Ha
cTaauu OHToreHesa», «lIpsmoe wu | kaxmom dtane. CpaBHHBATh
HEMpsSMOE pa3BUTHUE», «JIBOIHOE | mEepUOoAbl OHTOTEHE3a; MPSAMOE U
OTUIOIOTBOPEHHE Y  IBETKOBBIX | HEMIPSAMOE (TMYrHOYHOE)
pacTeHui MOCTAIMOPUOHATIBHOE  pa3BUTHE,
3apOJIBIIIN YeJIOBeKa U JPYTHUX
XOPAOBBIX.
OOBACHATH OHMOJIOTHYECKOe
3HaYEHHE pa3BuUTHA c
MeTaMop(d0O30M; OTpHIATEIHHOE
BIIMSIHAE AJIKOTOJISl, HUKOTHHA H
JIPYTHX TEPaTOTEHHBIX (HaKTOPOB
Ha pasButTue 3apojblia
YeJloBeKa.
OnucelBaTh MPOLECC ABOWHOIO
OINIOJOTBOPEHUA Y MBETKOBBIX
pacteHuit
Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHNU3MOB
T'eneruka - HayKa o | IIpenmer u 3amaun resetuxku. Pons | PackpeiBaTh COZECPKAHUE
HaACJICACTBECHHOCTH U | TUTOJIOTHN u 3M6pI/IOJ'IOI‘I/II/I B | TCPMHHOB )51 TOHSTHIA: T'CH,
WU3MEHYMBOCTH CTaHOBJICHMM TEHETHKH. Bxmajg | reHomM,  TeHOTuN,  (EHOTHII,
POCCHICKUX U 3apyOEKHBIX YUCHBIX | XPOMOCOMBI, aJlJIeJIbHBIE TEHBI
B pa3BUTHE TEHETHKH. MeToasl | (ayuienwn), TOMO3HI0Ta,
TEHETHKH (rnOpUIONIOTHYECKHH, | TETEPO3UTOTA, JOMUHAHTHBIH

L[PITOFGHCTH"ICCKI/IIZ, MOJICKYJIAAPHO-

TEHETHUIECKUIN).

OCHOBHBIE T€HETHYECKHE TOHATHS.
I'enerndeckas CHUMBOJTHKA,
WCTIONIb3yeMas B cxemax
CKpEeIIMBaHUM.

Hemoncmpayuu:

llopmpemwi:  I'.  Mengens, T.

npuszHak (Te€H), PpeLeCCHUBHBIHI
npu3Hak (TeH), YuCTas JUHHUS,

TUOPHI.

[lepeuncnsaTe U XapakTepu3oBaTh
METOJIBI TCHETHKU:
THOPHIOJIOTHICCKUH,
[IUTOTEHETHYECKUH,

MOJ'ICKynSIpHO—FCHeTI/I‘ICCKI/Iﬁ;




Mopran, H. WU. Basmios, C. C.

UersepukoB, H. B. Twumodees-
Pecosckuii.

Obopyodosanue: MOJICITb-
anIUIAKAIHS «MoHOTHOpHIHOE

CKpemuBaHue», TepOapmii «I opox
TIOCEBHOIN

AOMHUHAHTHBIC U PCICCCUBHBIC

MPU3HAKHU pacteHuit u
JKABOTHBIX.
Ilonb30Barbcs T'€HETUYECKOU

TEPMHUHOJIOTHEN H CHUMBOJMKON
JUTSI 3aITACH T€H

3aKOHOMEPHOCTH HAacJeN0BaHusl | 3aKOHOMEPHOCTH HacyenoBaHus | PackpsiBaTh coJiepyKaHue
MpU3HAKOoB.  MOHOTHOpPHAHOE | MPU3HAKOB, YCTaHOBIEHHBIE ['. | TepMHUHOB u TIOHATHIA:
CKpeLIMBaHuE Mennenem. MonoruOpuIHOE | MOHOTHOPHIHOE CKpellnBaHUe,
CKpeIllMBaHue. 3akoH | heHOTUNIHYECKHE TPYIIIBL,
eIUHOO00pa3usl THOPHUAOB TIEPBOTO | THOPHUIOIOTHUSCKHIMA METO,
MTOKOJICHUSI. IIpaBusno | ynucTele JUHUU, JOMUHUPOBAHUE
JIOMMHHUPOBAHUS. 3akoH | reHOB  (TIONIHOE,  HEMOJHOE),
pacIuerieHus MIPU3HAKOB. | paclIelyieHUue B TOTOMCTBE.
l'unoresa umctoTel ramer. IloaHoe | OnuchBaTh METOAUKY
1 HCIIOJIHOC TOMUHHUPOBAHUEC. IMPOBCACHUA
Hemoncmpayuu: I MeHgeneMm  ONBITOB MO
Hopmpemwi: I'. Mengensb. HU3YUYEHUIO HACJIEIOBAaHUS OJIHOMN
Tabauywv u cxemul. | mapbl TIPU3HAKOB y  ropoxa
«MoHOTHOpHUIHOE CKpPELIMBAaHHE U | MOCEBHOTO.
€ro IUTOrECHETHYECKasi OCHOBa», | PackpbiBath colepKaHue
«3aKOH  pAcCIICIUICHUSI U  €ro | 3aKOHOB eIMHO00pa3HsI
OUTOICHECTHYCCKAas OCHOBay, FI/I6pI/I)IOB IEPBOI0 IMOKOJCHUA U
«3aKOH YUCTOTHI TaMET». 3aKOHa PacCIIeTICHHS.
Obopyodosanue: OOBSACHATH THUIIOTE3Y YHUCTOTHI
MOJCIHN-allINIMKAIITun TraMeET.
«MOHOTHOPHIHOE CKpEIIMBaHUEY, | 3alUChIBATh CXEMBI
«Henonnoe JOMUHUPOBAHUEY», | MOHOTHOPUIHOTO CKpEIIUBAHHUSA,
repOapuii «I'0pox OCEeBHOI» OOBSACHATH €ro IUTOJOTUIECKHE
OCHOBBI U pe€llaTb N'CHETHYCCKUEC
3alayl Ha ~ MOHOTHOpPHUIHOE
CKpElIMBaHUE
JdurubpugHoe  ckpemmBanue. | JurnbpumHoe ckpeniiBanue. 3akoH | PackpeiBaTh COZICpIKaHUE
3akoH HE3aBUCUMOI'O | HE3aBUCUMOI'O HacJICA0BaHusd | TCPMHUHOB u TMOHSTHIH:
HacJeI0BaHUs IPU3HAKOB MPU3HAKOB. [{uToreHernyeckue | TUTHOpUIHOE CKpELIBaHUE,
OCHOBBI TUTUOPUTHOTO | aHAM3UPYIOIEe CKpEIINBaHNE.
CKpelIUBaHMSL. Ananmmsupyromee | OnuceiBaTh onbITEl . Mennens
CKpEIlMBaHUE. Hcnonw3oBanue | M0 HM3Y4EHHIO  HACJIEIOBaHMS
AHAJM3UPYIOIIETO  CKPEUIMBAHUsA | IBYX Map MPHU3HAKOB y ropoxa
JUTSL OTIPEJIeNIEH s TEHOTHIIAa OCOOU. | TTIOCEBHOTO.
Hemoncmpayuu: PackpbiBath cojiepkaHue 3aKOHA

Ilopmpemui: I'. MeHnens.
Tabauysr u cxemwvl: «Jlurubpumnoe

ckpemuBanue», «lluTomornyeckue
OCHOBBI JUTHOPUIHOTO
CKpEIBaHUM. Obopydosanue:
MOJIETb- ANTUTUKAIHS

«JlurnbpuIHOE CKPEIINBAHIE)

HE3aBUCHMOTO HacJe10BaHuUs
NPU3HAKOB.

IIpumensTh MaTeMaTUYeCKU
pacueTr ¢ TOMOIIBIO METoxa
NEPEMHOXKEHHUSI BEPOSTHOCTEH H
3aITUCh c MTOMOIIBIO
(heHOTHUITYeCKUX paauKaioB
pacuienjieHdss  NPU3HAKOB Y
NOTOMKOB 10  (eHoTtuny w
TEHOTHILY.

3anuceIBaTh CXEMBI
JUTHOPHUITHOTO

CKpCIIMBAHUS, OOBACHATH €r0
LUTOJOTUYECKAE  OCHOBBI U

pelIaTh rCHCTUYCCKUC 3ala4u Ha




,Z[I/IFI/I6pI/II[HOC CKpCIIMBaHUC

CuerieHHoe HacJIEJOBaHHUE
MIPU3HAKOB

CuerieHHOE HaCJIeJIOBaHNE
npusHakoB. Pa6ota T. Moprana mo
CIICTUICHHOMY HACJIeIOBaHUIO

reHoB. Hapymenue  creruieHus
TEHOB B pPe3yJIbTaTe KPOCCUHTOBEpa.
XpoMocoMHas Teopust
HACJIEJICTBEHHOCTH.

I'eneTnueckue KapThl.
Hemoncmpayuu:

Iopmpemsi: T. Mopras.

Tabnuyer u cxemvl: «MeHO3»,
«'eHeTnyeckue KapThl PACTCHHIA,

YKUBOTHBIX u YeJI0BEKa»,
«BzanmonencTsue aJIIENTBHBIX
TCHOBY.

Obopyoosanue: MUKpOIIpenapaT

«Ipozodmma» (HOpmMa, MyTaluu
(hOpMBI KPBUTEEB U OKPACKH Tea),
MHUKPOCKOI,  MOJIEJIb-aNTUINKALUs
«IIepexpéct XxpoMOCOM).

Jlabopamopnsie u npakmuuecxkue

pabomul:

JlaGoparopnass pabora Ne 5.
«M3y4denue pe3yJIbTaTOB
MOHOTHOPHJIHOTO ¥ JIUTHOPUIHOTO
CKpEIINBaHUS

y  Jpo3oduibl  HAa  TOTOBBIX
MUKpOTpenaparax»

PackpeiBath cojiep)KaHue
TEPMHHOB u MTOHSATHUI:
CIETNIEHHOE HaCJIeZIOBaHUE
MIPHU3HAKOB, peKOMOMHAITHS

TEHOB, TCHETHUYECKUE  KapThl
XPOMOCOM, MOPTaHU/IA.
HasbiBaTh OCHOBHBIE MOJOKEHHUS
XPOMOCOMHOM TEOpUHU
HacnencteeHHoctu T. Moprasa;
pacKphIBaTh coAepKaHue pabOTHI
T. Moprana no CUEIUICHHOMY
HACJIEI0BAHUIO T€HOB U IPUYUHBI
HapYIICHUSI CILEIUICHUS MEXIy
reHaMH. 3aluChIBaTh  CXEMbI
CKpEIIUBaHUs TPHU CLEIJICHHOM
HACJICJOBaHHUU, 00BICHATE
MIPUYUHBI PEKOMOWHAIINU TEHOB,
OnpenesaTh 9HCIIO rpyII
CLICILJICHMS T'CHOB; pemarhb
TeHETUYECKHE 3a71a4uun Ha
CIICIJICHHOE HACJICIOBAaHHE

I'enetuka mnosa. HacnenoBanue
MPHU3HAKOB,  CIEIUICHHBIX  C
MOJIOM

I'enetuka mosma. XpOMOCOMHOE
ompezeneHNe TMojia. AyTOCOMBI U
TMIOJIOBBIE XPOMOCOMBEI.
I'omorameTHbIE M reTeporaMeTHbIE
OpTaHHU3MBI. HacnenoBanue
MIPU3HAKOB, CHEIUIEHHBIX C MTOJIOM.
Hemoncmpayuu:

Ilopmpemwi: I'.  Mengens, T.
Mopran, H.11. BaBuos.

Tabnuyer u cxemor: «leHeTHKa
T0JIa, «3aKOHOMEPHOCTH
HAacJIEJOBAaHUA,  CLEIUIEHHOTO ¢
nonoM», «Kapuotumsl denoBeka U
YKUBOTHBIX)

PackpsiBathb COZICpIKaHUE
TEpPMHHOB u TIOHSTHI:
XPOMOCOMHBII HA0O0p, ayTOCOMBI,
TI0JIOBBIE XPOMOCOMBI,
TOMOTaMEeTHBIH oI,
reTeporaMeTHBIN oI,
CLIEIUICHHOE c HOJIOM
HacJieIOBaHUE TIPU3HAKOB.

OOBsCHATH LUTOJIOTUYECKHUE
OCHOBBI XPOMOCOMHOTO

MEXaHu3Ma OIIPEACIICHUA 110J1a Y
PAa3JIMYHBIX OPraHU3MOB.

CpaBHI/IBaTB 3aKOHOMCPHOCTH
HaCJICIO0BaHUA NIPU3HAKOB,
CHCIUICHHBIX M HE CHCIIICHHBIX C
IojioM. Pemiarh TIeHeTHYECKHE

3aJ]a4u Ha HacJIeJ0BaHUE
CIICTJICHHBIX C TOJIOM MPHU3HAKOB
3MeHYnBOCTS. M3MeHYHBOCTb. Bunst | PackpriBath COIEPKAHUE
Henacnencreennas W3MEHYMUBOCTU: HEHACJIEICTBEHHAs | TEPMUHOB " TIOHATHH:
W3MEHYUBOCTH ¥ HacjeacTBeHHas. Poib cpembl B | NI3MEHUYMBOCTh, HACIEACTBCHHAS

HeHaCJ’Ie)ICTBCHHOﬁ HN3MCHYHUBOCTH.

XapakTepuctuka
MOJU(PHUKAIMOHHOW W3MEHYMBOCTH.
Bapuanunonnsiii pan u

BapuannoHHas  KpuBas. Hopma

HU3MEHYHBOCTD,
HEeHacJeICTBeHHAS
U3MEHYHUBOCTbD,
MOU(DUKALIMOHHAS
W3MEHYHUBOCTh, BapHAIMOHHBIN




pcakuumn Ipu3HakKa.
KonmyecTBeHHBIE W Kad4eCTBEHHBIC
IMpU3HaKKu MW HX HOpPMa pPCAKIUH.

psn, BapuaHTa, BapHAlMOHHAS
KpHWBasi, MpHU3HAK, HOpMa
peaKIuy, KOJUYECTBCHHBIC U

CaolicTBa MOIU(DUKAIIMOHHOHN | KAYeCTBEHHBIC TIPU3HAKH.
M3MEHYHUBOCTH. Kiaccudumuponats BHIBI
Jlemoncmpayuu: W3MEHYMBOCTH U BEISBIISATH UX
Tabnuyor  u  cxemwr:  «Buapel | OMOIOrHYecKrue 0COOCHHOCTH.
HU3MEHUYHBOCTHY, ITepeuncnars CBOMCTBA
«MomudukarmoHHast MOIUGUKAITMOHHOM
HW3MEHYHBOCTDY. U3MECHUMBOCTH U OOBICHATH €€
Jlabopamopnvle u npakmuyeckue | 3HAYCHUE JUIsI OPTaHU3MOB.
pabomoi: PaznuuaTh KOJWYECTBEHHBIE U
JlaGopaTopnass pabora Ne 6. | KaueCTBCHHBIC TIPU3HAKY;
«3yuenue MOMU(DUKAIIMOHHON | CTPOUTh  BapHUALMOHHBIA  PSJI,
M3MEHYHUBOCTH, IIOCTPOCHUE | BApUAIMOHHYIO KpHUBYIO,
BapHAIIMOHHOTO psina U | BRIYUCIATh CpeqHee 3HaueHHe
BApUALIMOHHOW KPUBOW» IIpU3HAKA

Hacnencreennas usmeHuuBocTh | HacnmenctBenHas, unu | PackpeiBathb COJZIep)KaHue
TEHOTHITHYECKAst W3MEHYHUBOCTH. | TEPMHHOB u TTOHATHIA:

KomOunaTtnBHAsT ~ M3MEHUYUBOCTb.
Meiio3 u MOJIOBOM Tmpolecc —

OCHOBa KOMOHHATUBHON
W3MEHYUBOCTH. MyTaroHHas
N3MCHYUBOCTD.

Knaccudukanus myranmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE.

YacTtorTa M DOpPUYMHBI MYTALMMH.
Myrtarennble  (akTopbl.  3aKOH

FOMOJIOTHYECKUX pAnoB B
HacJIeACTBEHHON M3MeHYMBOCTH H.
n. Basunosa. BuesnepHas
HACJIECTBEHHOCTh 74
M3MEHYUBOCTD.

Hemoncmpayuu:

Ilopmpemwi: I'. ne ®puz, H. U.
Baswuos.

Tabauywst u cxemvi: «MyTanmoHHAS
M3MEHYUBOCTB.

Obopyoosanue: MHUKPOCKOTI,
MUKpoIpenapaT «dpo3zodunar
(mopma, myTaruu (GopMBI KPHUIHEB
M OKpacka Tena); KOMHATHBIE
pacTeHHs C TEeCTpOM OKpacKou
JIUCTHEB.

Jlabopamopnvie u npakmuueckue
padomul:

Jlaboparopnast pabora Ne 7.
«AHanmm3 MyTanui y 1po3oduibl Ha

HaCJICACTBCHHAasA W3MCHYHUBOCTD,
KOMOWHATHBHAS HN3MCHYHUBOCTD,

MyTalOHHAS W3MEHYHBOCTH,
MyTaHT, MYTalldd:  TeHHbIE,
XpOMOCOMHBIC, TCHOMHBIC,
MOJIHUITIION U, aHCyIJIOn A,
MyTareHsl.

XapaxkTepus3oBaTh
HACJIEJICTBCHHYIO M3MEHUYUBOCT;
thopmynupoBaTh 3aKOH
TOMOJIOTHYECKUX psAnoB B

HACJICACTBECHHON HM3MEHYHMBOCTHU
H. U. BaBuiioBa 1 00BSICHITE €0
3HauYeHUe JUI1  OHOJIOTHM H
CEJIEKIIMH.

KnaccugpunupoBats  MyTanmu:

TCHHBIE, XPOMOCOMHEBIE,
TE€HOMHBIE 51 MIPUBOJUTH
MIPUMEPHI MyTALMM.

OOBsCHATH MIPUYUHBI
BO3HUKHOBEHHS

MyTanuid,  poib  (aKTOpOB-
MyTareHoB.

CpaBHUBaTh BHABI  MYyTallWii;
BBISIBIIATH MPUYUHBI
HACJIEACTBEHHOM H3MEHYHMBOCTH,
UCTOYHHUKHU MYyTarceHOB B

OKpykaroIei cpezie (KOCBEHHO).
XapakTepu3oBaTh  BHESIEPHYIO

TOTOBBIX MUKPOIIpENapaTax» HaCJIeJICTBEHHOCTh "
HM3MEHYHUBOCTD
TI'eneruka yenoBeka I'eneruka uenoBeka. Kapuotun | PackpsiBaTh COJIEpKaHue
JeJIOBeKa. TEPMHUHOB M MOHATHI: KapuOTHUII
OCHOBHBIE ~ METOJABl  TEHETHUKH | YEIOBEKa, [IUTOT€HETUYECKUI
yeJIoBeKa: TeHEAJIOTMYECKHUM, | METO/, TeHEAIOTHYSCKUM METOI,
OJM3HEIOBBIA, IUTOTCHETHYCCKHM, | POIOCIOBHEIE, OIM3HELOBBIN
OHMOXMMUYCCKHIA, MOJICKYJISIPHO- | METOJ, HacJIeICTBEHHBIE
TCHETHYECKUH. CoBpeMeHHOe | bone3Hu: (MOHOTCHHBIE, c




oTpeseIcHIe TCHOTHIIA:
MTOJTHOTCHOMHOE  CEKBEHHUPOBAHHUE,
TCHOTUIIMPOBAHUE, B TOM YHUCIEC C
MOMOIIIBIO [T1{P-ananu3a.
HacnencrBennbie 3a00JIeBaHUS
YyeJjIoBeKa: TeHHbIE 0one3Hu,
6oie3Hu c HaCJICACTBCHHOM
MPEIPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIC 0OJIC3HM.
ComaThueckue ¥ TI'eHEpaTHBHBIC
MyTalluu.

CTBOJIOBBIC ~ KJICTKH. I[IpHHITUIIBI
3I0POBOTO obpasza JKH3HH,
JMIUATHOCTHKH, TPO(QWIAKTHKH U
JICYCHHSI TEHETHUYECKHX OOJIe3HCH.
Meauko-reHeTHIecKoe

KOHCYJIbTHPOBAHUE. 3HaveHHe
MEIUIIMHCKOHN T'€HETHUKH B
MPeIOTBPAIICHUT H  JCYCHUH
T€HETHYCCKUX 3a00J1eBaHUI
YyeJIoBeKa.

Hemoncmpayuu:

Tabauyor u cxemsr: «HacmegoBanue
pesyc-daxropay, «['eHeTnka rpymni
KpOBUY.

Jlabopamopnsie u npakmuuecxkue

paodomul:
IIpakTnueckas pabora Ne 2.
«CocrasieHue u aHaIN3

POAOCIOBHBIX YCIIOBCKA»

HACJIECZICTBEHHO
MPEPACTIONOKEHHOCTHIO,

XPOMOCOMHBIE), MEIHKO-
FEHETHYECKOE
KOHCYJIbTUPOBAHUE.
Ilepeunciars 0COOEHHOCTH
U3YyYCHUS TCHETHKU YEJIOBEKa;
MIPUBOUTH IPUMEPHI
HacaeICTBEHHBIX Oosie3Helt
yeI0BeKa, XapaKTepPU30BaTh
METOJBl HMX  NPOPUIAKTUKH;
000OCHOBBIBATH 3HAYEHHUE
MEINKO-TEHETHIECKOTO
KOHCYJIbTHPOBAHUSI.

BBISBIIATE M CPAaBHHUBATH MEXKIY
coOoi JIOMHHAHTHEIE H
pelecCUBHbBIC MPU3HAKU
YeJI0BEKa.

CocTaBniate u AHAJIM3UPOBATH
POOOCIOBHBIC YEJIOBCKA

Tema 7. Cesrekuust OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH

CernekIus Kak Hayka U Mporece

Cenekmusi Kak Hayka M IPOIIECC.
3apoxaeHue CeJICKIINN u
noMmectukanusa. Ydenme H. HW.
BapwuiioBa 0 1ieHTpax MHOr000pa3us
U TIPOUCXOXKICHHUS KYJIBTYPHBIX

pacTeHui. Hentps
MIPOUCXOXKICHUS JIOMAITHUX
*KUBOTHBIX. COpT, TOPO/IA, TIITAMM.
Jemoncmpayuu:

Ilopmpemuwi: H. 11. BaBunos.
Tabnuywvl u cxemwl: kapta «LleHTpBI
MHOT000pa3usi M TMPOUCXOKACHUS
KyJNbTYpHBIX pacTeHui», «Ilopoabl
JMIOMAaITHUX JKUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUID.
Obopyoosanue: MyJSKH IUIOOB U
KOpDHEIJIONOB ~ TuKuMX (opMm u
KyITbTYpPHBIX COPTOB  PacTEHHH;
repOapuii «CelbCKOX03sICTBEHHBIC
pacTeHHs»

PackpsiBath COZCpIKaHuE
TEPMHUHOB M MOHATHUI: ceJeKuus,
COpT, nopoza, mTamm,
JIOMECTHKaIus, 17031
OJIOMAIIHUBaHHUE, LEHTPHI
MHOT000pa3us u
MIPOUCXOXKIEHUS KYJIbTYpPHBIX
pacteHuit u JKMUBOTHBIX,

ruOpuaM3anus, WNCKYCCTBEHHBIN
oTbop.

HaseiBath 51 CpaBHMBATh
OCHOBHBIE  ATambl  Pa3BUTHUA
CEJICKIUU.

N3znarate  yuenue  H. n.
Basunosa 0 LIEHTpax
MPOUCXOKICHUS KYJBTYPHBIX
pacTeHuil; pa3iuyarh UEHTPhI Ha
KapTeé MHpa, CBS3BIBATh UX
MECTOIOJIO)KEHHE C  ovyaramu
BO3HUKHOBEHUS JIPEBHEUIITNX
[IABUJIN3AIIAHA.

CpaBHHBaTh cOpTa KYyJIbTYPHBIX
pacTeHui, TMOpPOIBl JTOMAITHUX
JKHBOTHBIX U UX JUKHUX IIPEIKOB.
OneHuBaTh poOJdb CEJCKIHH B
o0ecreyeHun




HpOI{OBOHLCTBCHHOﬁ
0e30IMaCHOCTH YeJIOBEUeCTBa

MeTtonpr Hu JOCTIKEHUS
CeIleKIUU pacreHui 5
JKHBOTHBIX

CoBpeMEHHBIE METOIBI CEICKITHH.
MaccoBplii YW HWHIUBUAYAJIBHBIN
OTOOPBEI B CEIICKITMM PACTCHHH U
JKUBOTHBIX.

OrneHka JKCTEPBEPA.
Bin3KkopoACTBEHHOE CKpEIIMBaHUE
— uHOpuamHT. YwWcras JHHWMSAL.
CkpemmBaHie  YUCTBIX  JIMHUH.
lerepo3uc, wnm ruOpumHas cuia.
HeponctBenHoe ckpemuBaHue —
ayTOPHUIUHT. Otnmanéunas
ruOpuanzanuss u  e€  YCHeXH.
HcKyccTBEHHBI ~— MyTareHes U

MOJIyYCHHE TOJIUTIIIONIOB.
JlOCTHXKEHUS CeJICKLINHU

pactenuit, JKUBOTHBIX U
MHUKPOOPTraHU3MOB.
Hemoncmpayuu:

Ilopmpemwi: 1. B. Muuypun, I'. [1.
Kapneuenko, M. @. 1IBaHOB.
Tabauyvl u cxemor: «OTHancHHASL
TUOPUIN3ALUN, «PaboTsI
akagemuka M. @. IBaHoBay,
«lTonurutonausay.

Obopyoosanue. MyISDKA TUIONIOB U
KOpHEIIOJIOB ~ JUKUX GOopM U
KYJIBTYPHBIX COPTOB PACTEHUIA.
Jlabopamopnsie u npakmuuecKkue
padomeul:

Oxckypcusi «OCHOBHBIE METOIBI U
JIOCTKEHHSI CENIEKIINN PaCTeHUH U
JKUBOTHBIX  (HAa  CEJIEKIIMOHHYIO
CTaHIMIO, IUIEMEHHYI0  depmy,
COPTOHCITHITATENBHBIN Y9aCTOK TN
TETUTMYHOE X03AHCTBO)

PackpbiBath cojiep)KaHue
TEPMHUHOB u TIOHSITHA:
HACKYCCTBEHHBIH otOop,
MacCOBBIT oTO0D,
WH/IMBHTY ATTbHBIN ot6op,

9KCTEPLLDP, 6J'II/I3K0pOI[CTBCHHOC
CKp€uiMBaHUEC, 4YUCTasA JIMHUA,

reTeposuc, HEPOJICTBEHHOE
CKpeUIMBaHUE, HCKYCCTBEHHBIH
MyTareHes, TTOJTUTLIOUIBI.
CpaBHHBATh hopmbI
HCKYCCTBEHHOT'O orbopa
(MaccoBoro u
HHJIUBUAYAIBLHOTO), BHJIBI
THOpUIU3AIINN
(6TM3KOPOACTBEHHOM u
OTHaJICHHOI), CITOCOOBI
MOJTYYCHUS TTOJTUTLIOHIOB.
IIpuBoauTh IIPUMEPBHL

JOCTHXKEHUH CENEeKLUU pacTEeHUI
1 )KUBOTHBIX

buortexHomoruss kKak OTpaciib
MPOU3BOJICTBA

buotexnosorus KaK OTpacib
MIPOM3BOACTBA. |'€HHAs MHXKEHEPUs.
Oranbl co3AaHusl peKOMOMHAHTHOM
JHK u TpaHCreHHBIX OpPraHu3MOB.
Kiterounas VHXXEHEPUSL.
Knerounsie KYJIBTYpBI.
MUKpOKIIOHATIBHOE  pa3MHOXKEHHE
pacTeHui. KitonupoBanue
BBICOKOITPOAYKTHUBHBIX
CENbCKOXO0351ICTBEHHBIX
OpraHu3MOB. OJKOJIOTHYECKHE W
3THYECKHE TIPOOIEMBI.

I'MO - TE€HETUYECKU
MOJTUPHUIIMPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabnuyor u cxemvl: «OOBEKTHI
OMOTEXHOIOTUIY, «Kierounsle
KyJbTYpbl U  KIOHHPOBaHUEM,
«KoHcTpynpoBanne U IepeHoOC
TEHOB, XpOMOCOM»

PackpsiBath COZICpIKaHUE
TEPMHHOB u MOHATHUI:
OMOTEXHOJIOTHS, KJIETOYHAA
WH)KEHEpHs], TeHHasd WHXEHEPHs,
KIIOHHPOBAHNE, TpaHCTCHHBIE
opraam3mbl, [MO (reHeTnyecku
MOIU(PHUINPOBaHHBIE
OpPTaHHU3MBI).

XapakTepru3oBaTh

OHMOTEXHOJIOTHIO  KakK OTpaciib
IMPpOU3BOJICTBA, OCHOBHELIC
JOCTHIXKCHUA OMOTEXHOJIOTUH B

obmnactu MIPOMBIIICHHOCTH,
CEJILCKOTO XO3STUCTBA u
MCIHITAHEI.

Ilepeuncnars u xapakTepU30BaTh
OCHOBHBIC METO/IbI U

TIOCTIKCHUS OMOMH)KCHEPHH.
OOcyXnaTh 3KOJOTHYECKUE U
STUYECKUE AaCTEKThl HEKOTOPBIX




HCCIIeOBaHUN B obmactu
OomotexHoJIOTHH (KJIOHHPOBAHUS,
HCKYCCTBEHHOT'O
OIIJIOZI0TBOPEHUS,
HaIPaBIEHHOTO M3MEHEHUS
re€HOMa M CO3/IaHMs TPAHCTEHHBIX
OpPTraHHU3MOB)

11 xmacc

Tema 1. DBoJIIOLIMOHHAS OHOJIOT U

OBomOIAsI U METOALl  €é
U3YYCHUS

[peanoceuiku BO3HUKHOBCHUS
HBOJIIOLIMOHHOM TEOPHH.
OBOJIIOLIMOHHASI TEOPUS U €€ MECTO
B OHMOIIOTHH. Bnusaue
SBOJIFOLIUOHHOM TEOpUH Ha
pasBuTHE ONOJIOTHH U APYTUX HAYK.
CBuzerenbcTBa SBOJIIOLINY.
[TaneoHnTonoruyeckue:
MOCJIE0BATENbHOCTh  IOSIBICHUS
BUAOB B  IAJCOHTOJOIMYECKON
JETOTIHCH, TiepexoaHble  (POPMBL.
Buoreorpadguueckne: CXOICTBO U
paznuuue dayH u Grop MaTEpUKOB
U OCTPOBOB. IMOPHOIOTHYECKHE:
CXOJICTBAa W pa3iuyus 3MOPHUOHOB
PasHbIX BUIOB I03BOHOYHBIX.
CpaBHUTENILHO-aHATOMHUYECKHUE:

TOMOJIOTUYHBIC, AHAJIOTNYHBIC,
pyAUMMEHTapHbIE OpraHsl,
aTaBU3MBL. MoJekynspHO-
OHOXHUMHUYECKHUE: CXOJICTBO

MEXaHU3MOB HACJEICTBEHHOCTH U
OCHOBHBIX

MeTaboNMMYecKux TyTeld y Bcex
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Hopmpemwi: K. Jlunueir, X. Bb.
Jlamapk, Y. [Hapsun, B. O.
Koanmesckuii, K. M. bap, O.
I'exkens, . Mronnep.

Tabnuyer u cxemvi: «Pa3BUTHE
OpPTaHMYECKOTO MHpa Ha 3emie»,
penbedHble TaOMMIBl «3apoAbIIN
MTO3BOHOYHBIX KHUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue:
Ouoreorpaduueckas Kapra MHpa;
Kosutekiuss «POopMBI COXPaHHOCTH

PackpsiBath coAepKaHue
TEPMMHOB U MOHATHN: HBOJIIOLUA,
MepEXOTHBIC hopmer,

(uoreHeTHYECKUE PSIIbI, BUIbI-
9HJIEMUKH, BUABI-PEITUKTHI, 3aKOH
3apOJIBIIIIEBOTO CXOJZICTBA,
OHMOreHETUYECKUH 3aKOH,
TOMOJIOTUYHBIE UM aHAJIOTUYHBIE
OpTraH#l, pyIuMeHTapHbBIE
OpTaHbl, aTABU3MBI.

[lepeuncnsaTb OCHOBHBIE 3Tallbl
pa3BuUTHs 3BOJIIOIIMOHHOMN
TEOpHH.

XapakTepr30BaTh CBUJIETENILCTBA
3BOJIIOLINU:
1aJIeOHTOJIOTHIECKHE,
ounoreorpaduieckue,
3MOPHOJIOTUYECKHE,
CPaBHUTEIHHO-AaHATOMHYECKHE,
MOJIEKYJIAPHO-ONOXUMUYECKHE.
IIpuBoauTh IIPUMEPBHI
NEepeXoJHBIX (OPM OPTaHH3MOB,
(hroreHeTUYEeCKHX PSIIOB.

[IpuBoauTsH (hopMyIMpOBKH
3aKOHOB
OMOTeHEeTHYECKOTO u

3apOAbIIICBOI0 CXOACTBA

MCKOTIaeMBbIX YKUBOTHBIX u
pacTeHHi»; BIAXHBbIE IpenapaTsl
«Pa3zBuTHe HaceKOMOTO»,
«Pa3BUTHE JATYIIKAY
HUcropus pa3BUTHUS | DBOJIOLMOHHAA TEOpHUs Y. | PackpriBath CoZEepKaHue
NpeACTaBICHUH 00 3BOIIOLUH HapsuHa. [Ipennocbulku | TEPMHHOB u MOHATHUI:
BO3HUKHOBEHHUS JapBUHU3MA. | CHCTEMAaTHKa, €CTECTBEHHbIM M

JIBIXKyIIMEe CHIIBI 3BOJIIOIMN BUIOB
1o JapBuny (u30BITOUHOE

HCKYCCTBEHHEBIN 0TOOp.
XapakTepru30BaTh OCHOBHBIC




Pa3MHOXKCHUC ITPU OIrPAHUYCHHOCTH

pecypcos, HeonpeaenEHHAs
W3MEHYHBOCTD, 0opnba 3a
CyLIECTBOBAHUE, €CTECTBCHHBIH
oTOO0D).

CuHTeTHYEeCKas! TEOPHsI IBOIIOLNN
(CTD) u e€ OCHOBHBIC MMOJIOKCHUSL.
Hemoncmpayuu:

Hopmpemwr: K. Jlunne#t, XK. b.
Jlamapxk, Y. lapBuH.

Tabruywvr u cxemvr: «llomynsumny,
«Kapra-cxema MapuipyTa
My TELIECTBUS 4. HapBunay,
«Dopmbl 00pBOBI 3a
CyllIeCTBOBaHME», «EcTecTBEHHBIN
otbop», «MHoroobpasue copToB
pacrenuii», «MHOroobpasue mopoxn
JKUBOTHBIX»

SBOJIIOIIMOHHBIC UjcH,
KOHIIETIIHH u TEOpHH;
CPaBHHMBATh B3MJIAJBI HA BHJ[ H
spomoruio K. Jlunnes, JK.b.
Jlamapka, Y. JlapBuHa.
OnenuBarp Briay JluHHEs B
pa3BuTHe CUCTEMAaTUKHU u
OOBSACHATH MPUHITUITHI

OMHApHOW HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEPKaHUE U
3HaYCHUE 3BOJIIOLTMOHHOU
xonuenuuu XK. b. Jlamapxa.
OrneHNBaThH €CTECTBEHHO-
Hay4YHbBIC u COITAJIBHO-
HSKOHOMHYECKHE  TMPEAITOCHUIKH
BO3HUKHOBEHHS IBOJIOIMOHHON
teopun Y. /lapBuHa.

PackpsiBath COZCpKaHue
SBONIIONUOHHONM  Teopun Y.
[HapBuHna; CpaBHUBATh
HEOIPEIEIEHHYIO u
ONpEAENEHHYI0  U3MEHYHUBOCTb,

€CTECTBEHHBII U UCKYCCTBEHHBIN

orbop, Gopmbl  OOprOBI  3a
CYII[ECTBOBaHUE.

OnuceiBaTh TTOJIOKEHUS
CHUHTETUYECKOMN TEOpUU

spomo (CTD) u 0OBIACHATH
e€ 3HaueHue Jy1si OMOJIOTHH

Bun: xpurepum u cTpykTypa.
Ionynsnus KaK Kak
JIEMEHTapHas €IMHULA BUJIA

Mukposomonus. lomymsinust kak
eIMHUIIA BUJIA U BOJIIOLUH.
Hemoncmpayuu:

Tabauysr u cxemor: «llomymsmmny,
«MyTanuoHHas U3MEHUYHUBOCTbY.

Obopyoosanue: MHKPOCKOTI,
MUKpOITIpenapaT «Ipozodnma»
(HOpMa, MyTaruu (GOopMBI KPHUIHEB
U OKpacku  Tela),  MOJeNb-
arIKaIus «IlIepekpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
paoomeut:

JlaGoparopnast pabora Ne 1.
«CpaBuenne BHJIOB o

MOP(OJIOTHIECKOMY KPUTEPHUIOH

MuxkposBonronusi. Honynauus
KaK ¢JIMHHIIA BUJIA U SBOJIIOLIHH.
Hemoncmpayuu:

Tabauyol u cxemul!
«[Tonynsauuu», «MyTauuoHHAs
HM3MEHYHUBOCTHY.
Obopyoosanue:
Mukporpernapar  «Jpo3odua
(HOpMa, MyTaluu (dopmbI
KPBUILEB H  OKPacKH Tela),
Mozenb-anmuinkanus «Ilepexpéct
XPOMOCOM.

OMOXUMHUYCCKUH, TCHETHYCCKHH,
JKOJIOTHYCCKUI,
reorpad@UyecKuiil) ¥ NPUMEHATH

MHKPOCKOII,

KpUTEpHUU JJIA OITMCaHUs
KOHKPCTHBIX BUI0B.
XapaKTepnsoBaTL MOomyJIAururo

KAaK CTPYKTYPHYIO €IMHUILy BUAA
U 3BOJIIOLUHU.

OnucelBaTh  MOMYJILMIO IO
OCHOBHBIM TTOKa3aTeNsIM: COCTaB,

CTPYKTypa
JBmwxymme cunel | JBmwkymue — cunbl  (dakTtopsl) | PackpeiBaTh coJiepKaHue
(anmemeHTapHBIE (akTOphl) | PBONMIOLMK  BUAOB B  HPUPOJE. | TEPMUHOB u MOHATHUI:
3BOJIIOLUU MyTanoHHbIH nporiecc U | KOMOMHATUBHAs H3MEHUYMBOCTb,
KOMOWHATHBHAS W3MEHYMBOCTb. | MyTalluH, MyTaOHHBIH
[TomynsinMoHHBIE BOJHBI M JApeid | mporecc, MOMYJISINHOHHbBIE




reHoB. M3ondius u Murpausi.
Hemoncmpayuu:

Tabnuyvr u cxemwvl: «/IBrxymue
CHJIBI DBOJTIOLIMH

BOJIHBI, Jpei] T'eHOB, M30JSLN,
MHUTPAINH.

XapakTepru3oBaTh dJIEMEHTapHbIE
(hakTopsl IBOJIIOIHU:
MYyTalMOHHBIN npotecc,
KOMOMHATHBHAS W3MEHUYMBOCTE,
NOMYJISIMOHHBIC BOJHBI, ApEid
TeHOB, U30JISLHSI, MUTPALUSL.
YcraHaBnBaTth MPUIUHHO-
CIICZICTBEHHBIE  CBSI3H  MEXIY
MEXaHHU3MOM H  PE3yJIbTaTOM
JEHCTBHS JIBIKYIIIFIX CuI
(’rIeMeHTapHBIX (hakTOpORB)
9BOJIIOIMH

EctecTBeHHBII 0OTOOP U €ro
(hopMbI

EctecTBeHHbIi otbop —
HATPaBISIONINHA (aKTOP SBOIIOIHU.
®DOopMBI €CTECTBEHHOTO 0TOOPA.
Hemoncmpayuu:

Tabauywl u cxemvi: «EcTecTBEHHBIH
oTOOop», «boprba 3a
CYLIECTBOBAHHUE

PackpsiBath COZCpKaHue
TEPMUHOB u MOHSITHI:
€CTECTBEHHBIN 0TOOp, OOphOa 3a
CYIIECTBOBaHHUE.

OnucelBaTh MEXAaHNU3M JIEHCTBHS
€CTECTBEHHOTO 0TOOpA.
XapaxkTepr30oBaTh (bopmbl
€CTECTBEHHOTO otbopa
(mBIOKYIIUH, CTAOMIIM3UPYIONIUH,
JIU3PYNTUBHBIN) U CPAaBHUBATH MX
MEX]Ty COOO.

XapakTtepruzoBaTh  00pp0y 3a
CYIIECTBOBaHUE U CPABHUBAThH €€
BUJIBI (MexxBUIOBAS,
BHYTPUBHJIOBAS, ooppba ¢
HEONAroNpUATHBIMUA  (haKTOPaMHU
BHEIIHEN Cpeibl)

Pe3ynbTaThl
MPUCTIOCOOICHHOCTD
OpPraHUu3MOB 3§
BUJI000pa3oBaHuUe

SBOIIOLNH:

[Ipucnioco6ieHHOCTh  OPraHU3MOB
KaK pe3ynbTaT 9BOJIIOLH.
[Ipumepsr  mpucrocobneHuit  y
opraHuzmMoB.  Apomopdo3bl U
UANOaANTALIH. Bun u
BUpooOpazoBanue. Kputepun Buaa.
OcHoBHBIE (hopmbl
BUI000Pa30BaHMUS:
reorpaguyeckoe, SKOJIOrHYECKOe.
Hemoncmpayuu:
Tabnuywt u
«IIpucnoco0neHHOCT
opranusmoBy»,  «['eorpaduueckoe
BHI000pa30BaHUEy,
«OQKOJIOTHYECKOE
BU000Pa30BaHUE).

Obopyodosanue:

koyteknust «[[puMepsl 3alIUTHBIX
MPUCHIOCOOJICHUH Y KMBOTHBIXY,
KOJITCKIINS HACEKOMBIX c
pasinuHbIMU ~ TUIIAMH  OKpPAaCKY;
Ha0Oop MJI0JIOB U CEMSH.
Jaoopamopnvie u npakmuuecxkue
padomol:
JlaGoparopHas
«Onucanue

cxembl.!

pabora Ne 2.
NPUCTIOCOOICHHOCTH

PackpsiBath
TEPMHHOB u
MIPHUCIIOCOOJIEHHOCTD,
MMOKPOBUTEIILCTBEHHAS u
MpeIocTeperaronas OKpacka,
MacKHUPOBKa, BUJI000pa30BaHHE.
OnuceIBaTh MEXaHU3M
BO3HUKHOBCHHS
MIPHUCIIOCOOIEHUH Y OPraHU3MOB.
BoIABIATE 110 M300paKEHUSIM, Ha
JKUBBIX M (DMKCHPOBAaHHBIX
mperaparax IPUMEPHI
MIPHUCIIOCOOJIEHHOCTH PACTEHUN H
JKUBOTHBIX K VYCIIOBHSIM CPEIbI

coJiep KaHue
MOHSTHIA:

oburaHus, JTIOKa3bIBATh
OTHOCHTEIIBHYIO
11eJIeCO00Pa3HOCTh
MIPHUCIIOCOOICHHA.
XapakTepuzoBaTh CIHOCOOBI U
MEXaHU3MBl  BUJI000pa30BaHMUS;
OIHCHIBATh u CpaBHHUBATh
OCHOBHBIC

(OpMBI  JKOJIOTHYECKOTO |
reorpaduIecKoro
BUI000pa30BaHUs




OpraHu3Ma W ¢ OTHOCHTEIHHOTO
XapakKTepay

Hanpasnenus u nyTd | Makpo3Bomtonus. PackpeiBath cojiep)KaHue
MaKpO3BOJIIOINH DopMbI HBOIONMK: (QUIETUYECKAs, | TEPMHUHOB u MTOHATHUI:
JUBEpTreHTHas, KOHBEPTeHTHAs, | MAaKPOIBOIIOIIHA, ¢unorenes,
nmapajuiebHasl. HeoOpatiMOCTh | OMOJOTHYECKUHA ~ TIpOTpece |
sBomoumu. [Ipoucxoxnenue OT | perpecc, apomopo3,
HEeCHelMaTU3uPOBAaHHBIX MIPEIKOB. | UAMOAJaNTalNs, oOmas
[Iporpeccupyromas JIeTeHepaIns, aJlanTUBHAS
CTIeIaTH3aITusI. ApnanTuBHAA | pamuaius.
paauanys. XapaxkTepr30oBaTh (dopmbI
Hemoncmpayuu: 3BOJIIOLUN. BrisBnaTh
Iopmpempwi: A. H. CeBepIioB. apoMop¢ 03Bl U HANOAIATITAIINH Y
Tabruyw u cxembl: | paCTEHUM U )KUBOTHBIX.
«ApoMopdo3bI», CpaBHUBaTh OMOJIOTHYECKUIA
«anoagantanumny, «O0mas | mporpecc W OMOJOTHYECKUN
JlereHepanus». perpecc, apomopo3,
Obopyoosanue: MOJENb | UAN0ANAITALAIO u 001T1y10
«OcHOBHBIE HaTpaBIIeHUS | IETCHEPAIHIO.
DBONIOLIMKY;, OOBEMHAs MOMAENb | BRISIBIATE B3aUMOCBSI3U MEXIY
«CTpoeHre  TOJIOBHOTO  MO3ra | MyTSMH W HalpaBiIeHUAMHU
MTO3BOHOYHBIX» DBOJIONMU Y  pacTeHWid W
YKUBOTHBIX
Tema 2. Bo3dHnKHOBeHMe M pa3BUTHE KU3HU HA 3emJie
Uctopust xu3uu Ha 3emne u | [onayunele  mpenctaBieHuss o | PackpriBath COZCpKaHue
METOJIBI €€ M3ydeHHs. | MImoTe3bl | 3apOoKaeHNH  JKW3HW.  HayuyHble | TepMHUHOB u TTOHATHH:
MPOUCXOXKJIEHUSI  JKU3HM  Ha | TUIOTE3bl BO3HUKHOBEHUS JKW3HU | KPEallMOHU3M, abuoreHes,
3emiie Ha 3emie: abuoreHes U | BUTAJIHU3M, MaHCIIePMUS,
MaHCTIEPMHUSL. Xumudeckas | 61omoss, KOAaIllepBaThl,
3BOMIONIMSA. AOWOTEHHBI CHHTE3 | IPOOUOHTHI, CHMOMOTEHE3.
OpraHMYECKUX BEIIIECTB u3 | XapakTepu3oBaTh METO/IBI
HEOPraHUYECKUX. U3yUYEHUS HCTOPHUYECKOTO
OKCIepUMEHTAIIBHOE MPOLLIOro 3eMiIn.
MOITBEPKICHHE xuMudeckoil | [lepedncisiTe OCHOBHBIE ATarlbl
SBoOIIMK.  HavanpHble  3Tambl | XUMHUYECKONM K OMOJIOrMYECKO
OmoJIorNIecKoit SBOITIOLIMH. | SBOIOIINY.
l'unoresa PHK- Mmupa. | M3narate conepxanue runores u
DopMHpOBaHUE MeMOpaHHBIX | TEOPUH BO3ZHUKHOBEHHS >KU3HH
CTPYKTYP " BO3HMKHOBEHHE | HA  3emsie  (KpealMoHH3Ma,
MPOTOKJIETKU. [IepBbIe KIETKH U UX | CAMOIPOU3BOJIEHOTO
3BOJIIOIUSL. ®opmMupoBaHUE | 3apOXKIACHUS (CIOHTaHHOTO),
OCHOBHBIX Tpynn JKUBBIX | MaHcnepmuu, runore3sl PHK-
OpraHU3MOB. MUpA).
emoncmpayuu: OnwucsiBaTte 3KkcnepuMeHTsl  C.
Ilopmpemui: Mummepa u  I. HOpum 1o
®. Penn, JI. Iactep, C. Musiep, A. | HOITy4EHHIO OpraHU4eCcKUX
U. Onapun, I'. FOpu. BELIECTB W3 HEOPraHUYECKUX
Tabnuyul u cxembl: | TyTEM aOUOTEHHOTO CHHTE3a
«BO3HUKHOBEHHE ConneyHoMi
CUCTEMBI», «Pa3ButHe
OpPTaHMYECKOTO MHpPay,
«PacturenpHas KIIETKa,
«KusotHas
KJIETKa», «IIpokaproTnueckas
KJIETKa»
OcHoBHBIE 3Tanbl  3BodtoLUM | PasBuTHe >kxu3HM Ha 3emie 1o spaM | PackpsiBaTh coJiepKaHue




OpPraHMYECKOTO MHpa Ha 3emiie,
pa3BUTHE JKM3HH TIO dpaM U
nepuojam

u nepuogam. Karapxeit. Apxeiickas
u MpoTepo30icKas 3pBI.
[Taneosoiickas 3pa U €€ MEPUOABL:
KeMOpHICKUH, OpPJOBUKCKUH,
CUITYPUHCKHA, JICBOHCKHH,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so3o0lickast 9pa U €€ IEepUOABL:
TPUACOBBIN, IOPCKHI, MEIOBOM.

Kaiinozolickas spa U e€ mepuoibl:

MaJICOT€HOBBIN, HEOT€HOBBIN,
aHTPOIOT€HOBBIM.

XapakTepucThka KJIMMaTa u
Te0JI0THUYECKUX MIPOIIECCOB.

OcHOBHbBIE JTaIbI JBOJIIOLUU
PACTUTENBHOIO U >KUBOTHOTO MUDA.
Apomopdo3pl 'y  pacTeHHH U
)kUBOTHBIX. [losgBieHuE, pacuBeT u

BBIMHUpaHHUE rpymI KHUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabnuyor u cxemvl: «Pa3BUTHE
OpPTaHHYECKOTO MUy,
TE€OXPOHOJIOTHYECKas TabNunIa;
KoJuteKIusl «DOopMBl COXPaHHOCTHU
HCKOTIaeMBIX YKUBOTHBIX "
pacTeHui».

Jlabopamopnvie u npakmuueckue
padomul:

Ilpaktuueckass pabora Ne 1.
«3yueHne MCKOMaeMBbIX OCTAaTKOB
pacteHuit 5 JKUBOTHBIX B
KOJUTEKLIUAX.

DKCKypcHst «OBONIOIUS
OpraHMYecKoro Mmupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN 5805
KpaeBeTUeCKni My3ei)

TCPMUHOB H IIOHSATHUM: 90H, 9pa,

TepHOI, apoMopd o35,
UIM0a Il TaIlUH.

3HaTh MOCJIEIOBATEIBHOCTh
J0HOB: KaTapxew, apxe,
MpoTepo30H, aHepo3o; Ip:
apxenckas, NIPOTEPO30MCKas,
majaeo30McKasl, Me3030McKasl,
KalHO30MCKasl; MEepUOIOB:
KEeMOPHICKUH, OpPJIOBUKCKUH,
CUITYPUICKUH, JICBOHCKHM,

KaMEHHOYTOJIbHBIM,  NEPMCKUH,
TPUACOBBINA, IOPCKUH, MEIOBOH,
MMaJICOTCHOBBIM M HEOI'CHOBBIH,

AHTPOIIOI€HOBBIN.
XapakTepru3oBarb OCHOBHBIE
COOBITHS B pa3BUTUHI
OpPraHUYEeCKOro MHUpa MO 3paM U
nepuoiam rEOJIOTUYECKON
UCTOPUM;  JTambl  Pa3BUTHA
pacTUTENBHOTO U KUBOTHOTO
Mupa.

BrigenuTs raBHBIE apOMOP(O3HI
pacTeHui U KUBOTHBIX.
CpaBuuBaTh  Mexay  coboit

npeAcTaBUTENeH
CHCTEMATUYECCKUX TpymIl
OpraHu3MoOB, BbBIABJIATL YCPThI
YCIOXHEHUS u
MIPHUCIIOCOOJIEHHOCTH

K YCJIOBUSAM XKU3HU

COBpeMeHHaSI CUCTEMA
OpraHHU4YCCKOro Mmpa

CucrtemMa OpraHMYecKOro Mupa Kak
oTpaxkeHue HBOMIONUH. OCHOBHBIC
CHUCTEMAaTHUYECKUe CPYIIIIBI
OpPraHU3MOB.

Hemoncmpayuu:

Tabnuyvl u cxemvi: «CoBpeMEHHAS
CHCTEMa OPraHUYECKOTO MUPaA»

PackpriBath coJiepKaHue
TEPMHUHOB u MIOHSTHUI:
CUCTEMATHKa, HMCKYCCTBEHHas H
€CTEeCTBeHHasl  Kjaccudukauus,
OmHapHas HOMEHKJIaTypa,
MIPUHLIUT HEPAPXUTHOCTH.
XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOI0 MUpa

DBOTIOLHS YeJI0BEeKa
(arTpomOreHes)

DBOJIIOIHS YyeJIoBEKa.
AHTpononorus Kak HayKa.
PasButne MpeICTaBICHUI o
MIPOUCXOXKICHUN YyeJIoBEKa.

Meronabl U3y4EHHsI aHTPOIIOTEHE3A.
CxoncTBa M pa3nuuus 4eloBeKa U

YKUBOTHBIX. CucremMaTnaeckoe
MOJIOJKEHUE YeJoBeKa.
Hemoncmpayuu:

Ilopmpemui: Y. JlapBuH.

Tabauysr u cxemvl: «CpaBHECHHE
AHATOMHYECKUX 4YepT CTPOCHUS
YeJIoBeKa M YeJIOBEKOOOPAa3HBIX

PackpsiBathb COZECPKAHUE
TEPMHHOB u MOHATHUI:
AHTPOIMOJIOTHs,  aHTPOIOrEHES,
yenoBek  pasymHbslii  (Homo

sapiens), MIPSIMOXOXKJICHUE,
BTOpasi CUTHAJIbHAS CUCTEMA.

Ilepeuncnsrs 3a71a4n
aHTPOIIOJIOTHH, 3TaIlbl
CTaHOBIICHUS u pas3BUTHA
MIpeACTaBICHUN 0

IPOUCXOXKJICHUN YEJIOBEKa.
W3naratb OCHOBHBIE IOJIOKEHUS
teopun Y. JlapBuHa, KpUTHUECKU




00e3bsHY.

Obopyodosanue: CIICTIKA TN
M300paKCHUS KAMEHHBIX OPYIHA
MEPBOOBITHOTO YEJIOBEKA: KaMHH-
qorepsl, pyonia, ckpebdia

OIICHUBATh HEHAYYHYIO
“H()OPMAITHIO O TPOUCXOKICHUU
YyeJloBeKa.

3HaThb CHUCTEeMaTHYECKOE
THOJIOKEHHE
BHJIA Homo sapiens,

NepevnciATe ero Mopgooro-
aHaTOMUYECKUe MPU3HAKU
pasHoro ypoBHS (THWII, KIiacc,
OTpsI U Ip.).

YcranaBnMBaTh YepTHl CXOACTBA
U pa3auyuil  yejJoBeKa U
JKUBOTHBIX.

OOBsCHATH u OIICHUBATh
3HaYeHHEe HAy4YHBIX B3HAHUU O
MIPOUCXOXKICHUU YeINOBeKa s

IIOHUMAaHUA MeEcCcTa u poin
YeJloBeKa B IPUPOJIE
Hewxymme cunel  (paxtopsl) | Jemxymme — cunel  (daktopsl) | PackpeiBath coJiep)KaHue
AQHTPOIIOTCHE3a aHTpororeHe3a.  HacnencTBeHHast | TEPMUHOB M MOHATHH: (DaKTOPBI
W3MEHYMBOCTh W  €CTECTBEHHBIH | aHTPOIIOTEHE3a, TpYIIIOBOE
otbop.  OOmiecTBeHHBI  00pa3 | COTPYAHHUYECTRBO, peysb,
JKU3HHM,  M3TOTOBJICHHE  OpYAUH | opynuiiHas JeSITEIbHOCTD,
TpyZa, MBIIUIEHUE, PEYb. NOJAUMOP(HHU3M.
Hemoncmpayuu: XapaxkTepru3oBaTh JBIDKYILIHE
Tabnuysr u cxemvi: «CpaBHeHHE | cHtbl ((paKTOPHI) aHTPOIOTeHE3A:
AHATOMHWYECKHUX qyepT CTPOCHUA OHMOJIOTHYECKHE U COMaJIbHEBIC,
YeJIOBEKa W YEJIOBEKOOOPA3HBIX | CPAaBHUBAThH MX MEKIY COOOM
00e3psiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUIECKUX HaXO0JI0K
MPEIKOB COBPEMEHHOT'O UEIIOBEKaY.
Ob6opynoBanue: MYJISDKA
«IIpoucxoxnenue YeJIoBeKa
(TaJIeOHTONIOTHUECKHE HAXOIKH )»
OcHoBHBIE cTagnu 3BoaoHUK | OCHOBHBIE CTauu U  BeTBU | PackpbiBaTh coJiepKaHue
YeJloBeKa 9BOJIOLMU YeJIOBEeKa: | TEPMHUHOB u TIOHSITHH:
ABCTPAJIONUTEKH, YenoBeK yMenbll, | aBCTPAIONHTEK, YeJIOBEK
UenoBek mpsMoxoasiuii, YenoBek | yMenbli, YeJI0BEK
HEeaHJePTaTbCKUH, UYenoBek | NpsAMOXOAALINNA, HeaHIepTasell,
pasyMHBIi COBPEMEHHOTO THIA. | KPOMAaHBOHEI,  HEOJUTHYECKas
HaXOIIKI/I HCKOIIa€MbIX OCTaHKOB, | pE€BOJIIOLNA, HepBO6BITHOC
BpeMsl CYIIIECTBOBaHHs, 0OJACTh | HCKYCCTBO.
pacrpocTpaHeHus, 00béM | XapaKkTepu3oBaTb U CPaBHUBATH

TOJIOBHOTO MO3ra, 00pa3 >KU3HH,
Opy.IHs.

Jemoncmpayuu:
Tabnuyvt u cxemvi: «OCHOBHEIC
MecTa MaJICOHTOIOI MUECKUX

HaxOJIOK TIPEIKOB COBPEMEHHOTO
yenoBekay, «JlpeBHeilline IHOan»,

«peBHue JIFO TN, «ITepBbie
COBpPEMEHHBIE JIFOJTN.

OGopynoBaHue: MYJISDKA
«[Ipoucxoxacaue YEIIOBEKaY
(6rocTHI ABCTPAIONTUTEKA,
MUTEKAHTPOIIA, HeaH/IepTasblia,
KPOMaHBOHIIA); CJICTIKH WIH

MEXIY CO0Oil OCHOBHBIE CTaJUH
3BOJTIOIIAN YeloBeKa:
XPOHOJIOTHYECKHUN BO3pacT,
apeayn pacnpocTpaHeHus, 00BEM
TOJIOBHOTO MO3T




N300pakeHUs] KaMEHHBIX OpYAMi
HEepPBOOBITHOrO YEJIOBEKa: KaMHH-
Jonmnepsl, pyouia, ckpediia

UYenoseueckue pacel u
IPUPOJAHBIE ajlanTanun
YeJI0BeKa

Uenoseueckue packl. (OCHOBHBIC
OonmpITe  pachl:  €BPOICOMTHAS
(eBpasmiickas), HETpo-
aBcTpajionjiHas (IKBaTOpUAIbHAs),
MOHTOJIOU THASI (a3matcko-
aMepHKaHCKas).

UepThl MIPUCTIOCOOJIEHHOCTH
MPEJICTABUTEIICH YEeTOBEUSCKUX pac
K  YCIOBHSIM  CYIIECTBOBaHUS.
EnuHCcTBO ~ 4eloBedeckWx — pac.
Kputrka conuansHOro gapBUHU3MA
U pacu3ma.

Hemoncmpayuu:

Tabauyol u cxemst: «HeaoBeueckue
paceD»

PackpsiBath CcoAcpKaHue
TEPMHHOB M TIOHATHH: pacsl,
pacoreses, COLWAJI-AAPBUHU3M,
pacusM, MeTHcalusl.
XapakTepnu3oBaTb U CpPaBHUBATh
MIPENCTAaBUTENIEH  YEIOBEYECKUX
pac,
pacKkpbIBaTh MIPUYUHBI u
MEXaHW3MBI pacoresesa,
MIEPEUNCHIATE W TPUBOJUTH
OpUMEpPbl  TPUCTIOCOOJICHHOCTH
yelloBeKa K YCIIOBHUSIM Cpepl,
MIPUMEPbl  TIPUCTIOCOOUTENHHOTO
3HAUCHUA paCOBBIX IPHU3HAKOB.
Jloka3piBaTh  €IUHCTBO  BHUJA
Homo sapiens, HAy4YHYIO
HECOCTOSITENILHOCTD pPacoBBIX
TEOpUH, uaeu COIIMAJIBHOT'O
JApBMHH3MA U pacHu3Ma

Tema 3

. Opranu3msl U OKpYy:Kamas cpeaa

DKOJIOTHSI KaK HayKa

OKONIOrusl Kak Hayka. 3aJaud u
paszaesbl SKOJIOTUH.

MeTtonasbl IKOJIOTHUYECKUX
HUCCIICOBAHUM.

IKOJIOTHTIECKOE MHPOBO33PEHUE
COBPEMEHHOTO YyeJIOBEKa.
Hemoncmpayuu:

Hopmpemsi: A. I'ymbonpar, K. ©.
Pynee, 3. I'ekkens.

PackpriBathb colepKaHue
TEPMUHOB U TOHITHUH: 3KOJOTHS,
TOJIEBBIC HaOJIIOIeHHS],
OKCIICPUMCHTEI, MOHUTOPHUHT
OKpYy>Karomen cpeapl,
MOJIEJIMPOBAHNE, 3KOJOTHYECKOE
MHPOBO33pEHHE.

[lepeuncnare 3amadu SKOJOTHH,
e paszensl U CBSI3U C JIPYTUMH

Tabnuysr  u  cxemwl:  KapTa | HAyKaMH.
«IIpupoaHbie 30HbI 3eMIIN» XapakTepru3oBarb METOABI
9KOJIOTHUECKUX MCCIEIOBAHUN

Cpenpt oOuTaHus u | Cpeapl  oOuTaHus  OpraHu3MoB: | PackpwiBaTh coJiepyKaHue
JKOJIOTHYECKHE (DAKTOPHI BOJ/IHAA, Ha3eMHO-BO3yIIHAs, | TEPMUHOB U TOHATHH: cpela

MOYBEHHAS, BHYTpHU- | oOuTaHus, 9KOJIOTHYECKHE

OpraHu3MeHHasl. (akTopsl, OHMOIOTHUECKUIA

Dkonornveckue GpakTopsl. ONITHMYM, OTpaHMYUBAIOIIHHA

Knaccudukanms 3K010rn4ecKux (TMMUTHPYIOIINIA)

(bakTopoB: abuotnueckue, | hakTop.

OMOTHYECKHE U aHTPOTIOTEHHBIE. XapakTepru30BaTh YCIOBUS CpPE.

JlericTBue 9KOJIOTUYECKHUX | OOUTaHHS OPraHU3MOB;

(haKTOpPOB HAa OPraHU3MBEI. KJIacCU(UIMPOBATD u

Hemoncmpavuu: XapaKTepPH30BaTh IKOJIOTHUECKHE

Tabnuyer u  cxemvr.  «Cpensl | HaKTOPHI: abWoTHYECKNE,

oOuTaHUs OpTraHU3MOB»

OHMOTUYECKUE U AHTPOIIOI'CHHBIC.

OnuceIBaTh JeficTBHE
9KOJIOTHYECKUX  (PaKTOpOB Ha
OpTaHU3MBEI.

XapakTepru3oBaTh 0COOSHHOCTH
CTPOCHHS U KU3ZHEACITEIHHOCTH
pacTteHuit

AbuoTtnyeckne paKToOpbl

AlOnoTnyeckne  (QaKTOpHL:  CBET,

TEeMIIeparypa, BIIQJKHOCTb.

PackpriBath
TEPMUHOB u

colep KaHue
MOHATHIA:




®doronepuoausm.[Ipucnocobnenus

OpraHu3MOB K JICUCTBUIO
a0MOTUYECKHUX (hakTOpOB.
Buonoruueckue puTMBsl.
Hemoncmpayuu:

Tabnuywvl u cxembl:
«DOoTOTNIECPUOAUZIM.
Jlabopamopnbie u npakmuueckue
padomot:

Jlaboparopnass pabora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHM M3  pa3HBIX  MECT
oOHUTAHMSIY.

Jlaboparopnass pabora Ne 4,
«BausHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa)

abnoTHyeckue
tdhoTonepronns3m, 6
PHUTMBL

¢baxTopsl,
MOJIOTUYECKHE

AHanmu3upoBaTh IEUCTBUE CBETA,
TEMIEpPaTyphl, BIAXHOCTH Ha

OpraHu3MbI n

IIPUBOONUTH

OpUMeEpbl  TPUCTIOCOOICHHOCTH

OpraHHU3MOB.

IIpoBonuts

OMOJIOTHYECKHE HAOIIONEHNUST U

opopMIIITH

pe3yabTaThl

MIPOBEACHHBIX HAOJIOICHUI

buotnueckue pakTopsl

buotnueckue  ¢daktopel.  Buasl

OMOTHYECKUX B3aUMOJICHCTBUIL:
KOHKYPEHITHS, XHUIIHAYECTBO,
cUMOMO03 u ero thop™mEI.
ITapazutusm, KooIlepanus,
MyTYyalli3M, KOMMEHCAIIN3M
(KBapTHPaHCTBO, HAXJICOHHYECTBO).
AmMeHcanusw, HEUTpaJIU3M.
3HaueHHe OMOTHUYECKHUX
B3aUMOJICUCTBUIL JUISt

CyIIECTBOBAHHS  OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabruyor u cxemor: «llumeBbie
e

PackpsiBath COZCpKaHue
TEPMHUHOB u MIOHATHUH:
OmoTHYecKue (hakTopsI,
XHUIHUYECTBO, NapasuTH3M,
KOHKYPEHIIHS, MYTYyallu3M,
cHUMOHO3, KOMMEHCAJIN3M,
HaXJIEOHUYECTBO,
KBapTUPAHCTBO, aMEHCAIIU3M,
HEUTPAIA3M.

XapakTepru3oBarb OHOTHYECKHE
(hakTopsl u BUJIBI
B3aMMOOTHOILIEHUI MEXIY
OpraHu3MaMu; MIPUBOUTH
pUMEpHI B3aUMHOI
NPUCTIOCOOIEHHOCTH
OpTraHU3MOB.

CpaBHUBaATh MEXIy COOOW BHIIBI
OMOTHYECKHUX  B3aUMOACHCTBHUU

OpPraHU3MOB
DKOJIOTHYECKHUE DKOJIOTHYECKUE  XapaKTepUCTHKHU | PackpbiBaTh coJiepyKaHue
XapaKTePUCTUKU BUIA u | monyysiur. OCHOBHBIC MOKA3aTeIH | TPMHHOB u TTOHSATHA:
monyJsiuuun MonmyJIsIuruu: YUCJICHHOCTD, | IMOIYJIALWA, YHUCJICHHOCTD,
TJIOTHOCT, POXKIAaeMOCTh, | TUIOTHOCTD, POXIaeMOCTb,
CMEPTHOCTh, TMPHUPOCT, MHUTPALHUS. | CMEPTHOCTD, IPUPOCT, MUTPAIIHS,
ﬂI/IHaMI/IKa YUCJIICHHOCTHU | AMHAMHUKa YHUCIJIICHHOCTHU
MOMYJISIUU U €€ peryJssiusl. IIOITYJISILIU Y.
Jemoncmpayuu: XapakTepus3oBaTh OCHOBHBIE
Tabnuyvr u cxemor: «Ilomynsiumy, | TOKAa3aTeId W 3KOJOTHYCCKYIO
«3aKOHOMEPHOCTH pocrta | CTPYKTypy MO JISILIAM;
YHCIEHHOCTH TIOITYJISALIUY | OIUCHIBATH MEXaHH3MBbI
UH(Y30pUU-TYPEITBKI. perynsinuu YUCIIEHHOCTHU
Jlabopamopnsie u npaxmuueckue | NOIYJSIIAN
paoomut:
[lpaktnueckass pabora Ne 2.
«IToAacd€T MIOTHOCTH MOMYJISALUN
pPa3HBIX BUJOB PACTCHUI»
Tema 4. CooOurecTBa M IK0J0THYECKHE CHCTEMBbI
Coo0riecTBa OpraHu3MOB Coo0miecTBo OpTraHU3MOB — | PackpbiBaTh coJiepiKaHue

ouoneHo3. CTpyKTypbl OHOIE HO3a!
BHUJIOBas, OpPOCTPAHCTBEHHAS,

TEPMHHOB W TIOHATHH: OHOIICHO3,

9KOCHCTEMA,

OHOTEOIIEHO3,




Tpodpuueckass (mmiieBas). Buuel- | BUIBI-TOMUHAHTHL,
JOMUHAHTHI. 9KOJIOTHYECKAasl HUIIA.
Cpes3u B OnolieHo3e. XapakTepru3oBarhb OuoreHo3
Jlemoncmpayuu: (cooOmiecTBo), €ro BHUJIOBYIO,
Tabnuyer u cxemvi: «lluieBble | IPOCTPAHCTBEHHYIO u
uenu», «buoueHo3: cocTaB M | TPOGHUUECKYIO CTPYKTYPBHI.
CTPYKTYpa». OOBACHATH PONBb KOMIIOHEHTOB
Obopyodosanue: MOJIeIb- | OMOIIEHO3a B TIOJJCPKAHUU €T0
ANIUTIKALYS «TunuyHble | CTPYKTYpBl U CYLIECTBOBAHUSA Ha
OHMOIICHO3BDY; repOapwuii | onpeaenéHHON TEPPUTOPHU.
«PactutenbHbIe coobmiectBa»; | OOBACHATD OMOTOTHUECKHIA
kosexknus «bruoneHos» CMBICJI SIPyCHOCTH W JIHMCTOBOM
MO3aMKH.
CpaBHUBATb KOMITOHEHTBI
OHOILIEHO30B, HX BH/JIOBYIO,
MIPOCTPAHCTBEHHYIO u
TPOPHUUECKYIO CTPYKTYPBI, CBSI3U
MEXKY OpraHu3MaMHu
OKOCHCTEMBI M 3aKOHOMEPHOCTH | DKOJIOTUYECKUe cucremsl | PackpriBaTh coJep)KaHue
WX CyIIECTBOBAHUS (9KOCHUCTEMBI). [onsTre 00 | TepMHUHOB u TTOHATHH:
9KOCUCTEME B OHOTEOLIEHO3E. IKOCHCTEMA, OUOTEOIeHO3,
OyHKIINOHATBHBIE KOMIOHEHTHI MIPOAYLIEHTBHI, KOHCYMEHTHI,
9KOCHUCTEMBI: IPOXYLEHTHI, | PEOYLEHTHI, TpoduyecKue
KOHCYMEHTBI, PEIIyLIEHTHI. YPOBHH, MTUILIEBAs
KpyroBopoT BemecTB W TOTOK | b M CETh, JKOJOTUYECKUE
SHEPTUH B IKOCHUCTEME. MIUPaMHUIBL, Ouomacca,
Tpoduueckne (MUILIEBBIE) YPOBHH | MPOMYKIHS, CYKIIECCHSI.
s3kocucTeMbl. IluieBble 1enu U | XapakTepu3oBaTh CBOMCTBA
cetn.  OCHOBHBIE  IIOKa3aTeNld | 3KOCHCTEMBI (€€ CIIOCOOHOCTH K
9KOCHUCTEMBI: Oouomacca, | ATUTEIHHOMY
MPOIYKITHS. DKOJIOTHYECKHUE | CaMOMOJIEPKAHUIO,
MUpPaMHIBL: NPOAYKIHH, | OTHOCUTEIIEHO 3aMKHYTBIN
YHCIIEHHOCTH, OMoMacchl. CBOICTBa | KPyroBOpOT BEIIIECTB,
3KOCHUCTEM: YCTOWYUBOCTH, | HEOOXOIUMOCTh MOTOKa
CaMOPEryJISIUS, Pa3BUTHE. SHEPTHUN).
Cykuneccust. CpaBHUBaTh  MacTOWIIHBIE U
Hemoncmpayuu: JOETPUTHBIC  THIIEBbIE  ILIEMH,
Hopmpemuwi: A. JIxk. Tenciu, B. H. | Tpoduyeckue YpOBHH
Cykaués. 9KOCHCTEMBI.
Tabnuyvr u cxemwvr: «llpupoansie | Paznuuats ApaMUIblL
coobmiectBay, «Llermu mutanus, NPOJTYKIIHH, MTUPaAMUJIBI
«KoJorHYecKas MUpaMHIar» YUCICHHOCTH WM THPaMHIBI
Oromacchl.
CocTaBisiTh IIEONA U CETH
UTaHUSL.
Ilepeuncnsars CBOIICTBa
SKOCHUCTEM: YCTOHYHBOCTb,
caMoperyJisus, pasBUTHE
(cykueccus).
OnwuceiBaTh MEXaHH3M
NOJJICP)KAHHUSI ~ PAaBHOBECHS B
JKOCHCTEMAX.
XapakTepu3oBaTb  CYKLECCHH,
BBIABIISITH INPUYUHBI M 0OOIIue
3aKOHOMEPHOCTH CMEHBI

9KOCHCTEM




HpPIpO):[HBIe OKOCHCTCMBI

[TpupoHBbIE SKOCHCTEMBI.
DKOCHUCTEMBI PEK 1 03ED.

DKocucrema XBOMHOTO WIIH
IIMPOKOJIUCTBECHHOTO Jieca.
Hemoncmpayuu:

Tabnuyvr u cxemvi: «IKOCHCTEMA
IIMPOKOJTUCTBECHHOT O ecay,

«JKocucTeMa  XBOMHOTO  Jiecay,
«buoneHo3 BogoEMay.
Obopyoosanue: repbapuun u
KOJUICKIIMU PAaCTEHHH M KUBOTHBIX,
HPHHAUISKALINAX K pa3HBIM
9KOJIOTMYECKUM TPYIIaM OIHOTO
BHUJIA

P ACKPBIBATH COZACPIKAHUC
TEPMHUHOB U MIOHATHUM: BOJHBIC
9KOCHCTCMBI, 6I/IOFCOHCHO3BI,

(DUTOMIAHKTOH,  300IUIAHKTOH,
OeHroc, Tymyc.

IIpuBoauth MPUMEPHI
MPUPOJHBIX OKOCHCTEM CBOCH
MECTHOCTH.

CpaBHUBaTh Ha3eMHBIC U BOJTHBIE
9KOCHUCTEMBI, OpraHU3MBEI,
oOpa3yrorue pasHbIe
TporudecKre ypoBHI

AHTpONOTE€HHBIE 3KOCHUCTEMBI

AHTpOTIOTEHHBIC SKOCHUCTEMEI.
ATrpO3KOCHCTEMBI.

Ypboakocuctemsl. buonornyeckoe
51 X034 CTBEHHOE 3HaYCHHUE

arpo3KOCHCTEM H YPOOIKOCHCTEM.
buopazHoobOpasue kak  ¢akrop

YCTOMUYUBOCTH DKOCHUCTEM.
CoxpaneHue OHMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.
Hemoncmpayuu:

Tabnuyel u cxemvl.: «ATPOLICHO3Y.
Obopyodosanue: KOJUTEKIIUS
«Bpenurenu BOKHEHIIUX

CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYP»

PackpsiBath COZCpKaHue
TEPMUHOB u MOHSITHI:
AHTPONOTreHHAs JKOCHUCTEMA,
arposKOCUCTEMA,
ypOosKkocucTema,
OomopasHoobpasue.
XapaxkTepru3oBaTh
arposKOCUCTEMBI u

ypOOIKOCUCTEMBI, 0COOEHHOCTH
UX CYILECTBOBAHUSI.

IIpuBoauTh IIPUMEPBHL
AHTPONOT€HHBIX 3KOCHCTEM
CBOE MECTHOCTH, OTHCHIBATh UX
BHUJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBaTh COCTaB U CTPYKTYpY
MIPUPOTHBIX 9KOCUCTEM 51
arpo3KOCUCTEM, arpo3KOCHUCTEM
1 ypOOIKOCHUCTEM

buocdepa - rio0aabpHas
3KOCUCTeMa 3eMITH

Yuyenne B. W. Bepnanckoro o
ouocepe. ['panurpi, coctaB u
cTpykrypa  Omocdepsl.  JKupoe
BEIIECTBO W ero  (yHKIHH.
OcobenHoct 6rocdepsl Kak
rJ100aIbHON 9KOCHCTEMBI.
Junamuueckoe  paBHOBECHE U
oOpatHas cBs3b B Onocdepe.
Hemoncmpayuu:

Ilopmpemuwi: B. U. Bepraackuii.
Tabnuyer u  cxemwr:  «OOMIAs
CTpYKTypa ouocheps»,
«PacnipoctpaHenue JKU3HU B
ouoctepe», «O30HOBBIH  3KpaH
ouocheps»

PackpbiBath coJiepyKaHue
TEPMHHOB U MOHATHI: OHochepa,
JKUBOE BEIECTBO, JHHAMHYECKOE
paBHOBecHE.

OneHuBaThb BKJIQJI B. nu.
BepHnackoro

B CO3/1aHKE yueHus o Ouocdepe.
XapakTepru3oBaTh COCTaB
onocdepsl, QYHKIMH KHBOTO
BEIIeCTBa 6rocdepst u
onpenesaTs (Ha kKapte) obiactu
€ero HauOOJIBIIETO
pacmpocTpaHeHusl.

[TpuBOANTH PUMEPBI
nposiBiicHUsT  (PYHKIUH  KHUBOTO
BElIeCTBa ounochepsl,
OMOTEeOXMMHYIECKOMH
JIESATEIbHOCTH YeJI0BEKa.
Ilepeuncisars 0COOEHHOCTH
omocepbsl  Kak  TI00ATHHOM
SKOCHUCTEMBI 3eMITU

3aKOHOMEPHOCTHU
CyIIIeCTBOBaHMS ONOChEPHI

KpyroBopoTst BEIIECTB u
OMOTCOXUMHYECKHE ITUKJTBI
2IeMeHTOB (yTeposa, a3oTa).

30HATBHOCTH onocdepsl.

PackpriBath colep KaHue
TEpPMHUHOB u TOHATHIA:
IIEJIOCTHOCTh ouocdepsr,
KPYroBOpPOT BEIIECTB,




OcHOBHBIE OMOMBI CYIIIH.

Hemoncmpayuu:
Tabnuyvr u cxemwi: «KpyroBopot
yriepozaa B ouocdepe»,

«KpyroBopot a3ota B mpHpoIe»

OMOTCOXUMHUYCCKUE IIUKITBI
JJIEMEHTOB, 30HAJILHOCTh
ouocgepsl, OHOMEI.

OnuchIBaTh KpPYTOBOPOT
BEIIIECTB, OMOTCOXMMUIECKUE
OUKJIBl  a30Ta W yrjiepoja B
ouocdepe.

OOBACHATH MPUIAHY
30HAITLHOCTH ouocdepsr.

[IepeuncnsaTs n XxapakTepu3oBaTh
OCHOBHBIE OMOMBI CYILIH 3eMJIH

YenoBeuecTBO B
3emMitu

ouocdepe

UYenoBeuecTBO B Omochepe 3emitm.
AHTpOIIOTEHHbIE ~ M3MCHEHHSI B
ouocgepe. ['mobanbHbIC
AKOJIOTHYECKHUE TTPOOIEMEI.
Hemoncmpayuu:

Tabruyvr u cxemwi: «IIpumepHbIe
aHTPOTIOTEHHBIE BO3JICHCTBHA Ha

IPUPOAY», «Baxueimue
WMCTOYHUKH 3arps3HCHUS BO3AyXa U
TPYHTOBBIX  Boa», «llouBa —
Ba)KHEHIIAs COCTABJISIOIIAS
ouocheps», «DakTopbI
Jerpagauuu nous», «llapHUKOBBII
addexTy, «®DakTopbl
PaIuOaKTUBHOTO 3arps3HeHUS

ouoceps»; KpacHas kuura PO,
H300paKCHUST OXPAHSIEMbIX BHJIOB
PaCTEeHUIA U )KUBOTHBIX

PackpeiBath cojiep)KaHue
TEPMHHOB u MTOHATHUI:
AHTPOIIOI'CHHBIC HN3MCHCHUA,
AKOJIOTMYECKUI KpU3HC,
rio0abHbIe

npoOIIeMBL.

XapakTepru3oBaTh OHOCHEPHYIO
POJIb YeTI0OBeKa.

IIpuBoauTh IIPUMEPBHL
AQHTPOIIOTCHHBIX H3MEHEHUH B
ounocdepe.

OHGHI/IBaTB IIOCJIICACTBUA
3arpA3HEHUS BO31yILHOM,
BOIHOH  cpenbl,  H3MEHEHUs
KIIuMarTa, COKpALICHHS
O6uopazHoobpasusi.
DopMynUpoBaTh  COOCTBEHHYIO

NO3MLHUIO 110 OTHOIICHHIO K
rIO0ATBHBIM U PETMOHAIBHBIM
9KOJIOTHYECKUM npobiemMawm,
apryMEHTUPOBAaTh CBOIO TOYKY
3pEeHHUS.

Ha3zpiBaTe TpUYMHBI TOSIBICHUS
PUPOAOOXPAHHOM 9THKH,
pacKpbIBaTh 3HaYCHUE Mporpecca
UL IIpeo]

CocyuiecTBoBaHHE MPHUPOJBI U
YyeJI0BEeYeCTBa

CocyiecTBoBaHHE  HPUPOIBI U
YEJIOBEYECTRA. Coxpanenue
Omopa3HoOOpa3msi  Kak  OCHOBa
ycroitunBocTr Omocgepsl. OcHOBa
panroHaIbHOTO yIpaBieHUS

MPUPOIHBIMH  pecypcaMu M HX
HCTIOJIb30BaHUE. JocTtuxenust
OMOJIOTHY U OXpaHa PUPOJIBI.
Hemoncmpavyuu:

PackpriBath CoZepKaHue
TEPMHUHOB U MOHATHH:
panyoHaIBHOE
IIPUPOOIIOIb30BaHUE,
YCTOHYHBOE pasBurue,
KODBOJIIOLHS.

XapakTepru3oBaTh PaIUOHATLHOE
UCTIOJIb30BaHKE TPUPOTHBIX
PECypCoB; OCHOBHbBIC MOJIOKEHHUS

Tabnuyvl u cxemvi: «buochepa H | KOHICIIIUU YCTOHYUBOTO
YEJI0OBEK» Pa3BUTUSA

S. OneHka MUIaHNPYeMbIX Pe3yJIbTATOB 00y4eHH sl

Cucrema olleHUBAHUA

Ilpeomem Bec oyenxu epapux KOHMPOTIbHBIX




«buonocusny

Meponpusmutl.

Tucemenuvie popmsl mexkyuwe2o KOHMpoa

CTapTOBa}I JUAarHoCTHKa

CeHTs0ph TEKyIIEro y4eOHOTro
roja

Kontponbnas pabora

2 B TEpBOM ceMecTpe, 2 BO
BTOPOM CEMECTpe

[TpakTuaeckas pabora

2 B TEpBOM ceMecTpe, 2 BO
BTOPOM CEMECTpE

JlaGopaTtopHas pabota

8 B mepBom cemecTtpe, 4 BO

BTOPOM CEMECTpE

Jomanrass pabora

1 pa3 B Henemo

Tect

3 B KaXJI0M CEMECTpE

[MpoekTHas pabora (ecaw KTO-TO
u3 y4amnmxcs BEIOpa
JMHTBUCTUYECKYI0 ~ TEMy IO
PYCCKOMY 3BIKY)

1 pa3 3a yueOHBIH rof

Yemuvie ghopmur mexywezo koumpons

Y CTHEBII OTBET

1 pa3 B Henemno

Jomaruee 3aganue — 1

YcTHbI 0TBEeT — KO puuueHT — 1
[TpakTrueckas padota — 2
JlaGopatopHas pabota — 2

Tecr -3

Konrponbnas pabora — 5
[TpoexTHas paboTa — 5
TBopueckas pabota — 3

KPUTEPUU U HOPMbI OIIEHKH 3HAHUI U YMEHUU OBYYAIOIINUXCS
®OPMBbI KOHTPO.IS1:YCTHBIA OTBET, JABOPATOPHAS PABOTA, ITPOEKT,

TECTUPOBAHHE.

®opMbI KOHTPOJISI: YCTHBIN OTBET, 1a00paTOpHbIe pabOThl, TECT, IPOEKT.
Kpurepun 1 HOpMBI OLIeHKY 3HAHUH M YMEHHUI 00y4aIOIINXCsl 32 YCTHBIH OTBeT.

Onenka "5" craBUTCH, €CIIN YUECHHK:

1. IToka3biBaeT Fle6OKOC U MTOJIHOC 3HAHWEC U ITIOHUMAHUC BCCT'O MMPOTPAMMHOI'0 MaTCpHraJia,
IMMOJIHOC MOHMMAHUEC CYIITHOCTH pacCMaTpuBa€MbIX HOHSITI/If/i, SIBJICHUI U SaKOHOMepHOCTeﬁ,

TEOpHUiA,
B3aMOCBS3€EN.

2. YMeeT cOCTaBHUThD IOJHBIA U HpaBI/IJ'ILHHﬁ OTBCT Ha OCHOBC U3YUYCHHOI'O MaTCpualia,
BBIJCIIATD INTaBHBIC IMMOJIOKCHHA, CAMOCTOATCIIBHO MOATBEPKAATh OTBET KOHKPETHBIMU

npUMepamu,

(dakTamMu; CaMOCTOATEILHO U apTyMEHTHUPOBAHO JIEJIaTh aHAJIN3, 0000IIEHNS, BHIBOIBI,
yCTaHaBIMBATh MEXIIPEAMETHBIE CBSI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUHN) U
BHYTPHUIIPEIMETHBIE CBSA3HU, TBOPUECKH PUMEHSTH IOJyYEHHBIE 3HAHHUS B HE3HAKOMOU

CUTyalLuu;

MOCJIeIOBATEIBHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IMO0YHO U3/1araTh yueOHbIN MaTepHall.
YMeeT COCTaBJIATH OTBET B HOFH‘ICCKOﬁ IIOCJICO0OBATCIIBHOCTU C UCITIOJIb30BAHUEM HpHHSITOfI
TEPMHHOJIOTHH; JIeJaTh COOCTBEHHBIC BBIBOJIBI; (POPMYIMPOBATH TOYHOE ONPE/ICIICHUE U




HCTOJIKOBAaHUE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOpUN. MOXKET IIpU OTBETE HE MOBTOPSATH
JIOCIIOBHO

TEKCT y4eOHMKA; U3JIaraTh, MaTepUaJl JIUTEPATYPHBIM SI3IKOM; IIPABHIIBHO U OOCTOSTEILHO
OTBEYaTh

Ha JOTIOJIHUTENBHBIE BOIIPOCHI YUUTEIIS; CAMOCTOSTENBHO U PAlMOHAIIBHO UCIIOJIB30BATh
HarJsHbIe

110CcO0MsI, CIIPaBOYHbIE MAaTEPUATIbl, YUEOHUK, TOTIOJIHUTEIBHYIO JIMTEPATYPY, IEPBOUCTOUHUKH;
IPUMEHSATh CUCTEMY YCJIOBHBIX 0003HauU€HHH TP BEACHUU 3alMCEH, CONPOBOXKIAIOIINX OTBET;
MCIIOJIb30BAaTh AJIs J0KA3aTeIbCTBA BBIBOJOB U3 HAOIIOACHHUM U OIBITOB.

3. CaMOCTOATENIBHO, YBEPEHHO U 0€301IM00YHO IPUMEHSIET IIOJIY4YEHHbIE 3HAHUS B PELLICHUN
npo0JieM Ha TBOPUYECKOM YPOBHE; JOIIYCKAeT He Oosiee OAHOro HeJo4€éTa, KOTOPBIH JIETKO
UCTIPABIISIET 0 TPEOOBAHUIO YUUTEIIS; UMEET HEOOXO0AMMbIE HABBIKU pabOThI C IprOOpamu,
YepTexkamMu, CXeMaMHt, TpapuKaMH, KapTaMu, COITYTCTBYIOIIIMMH OTBETY; 3aIIUCH,
COIPOBOKIAIOIINE

OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

Ounenka "4" craBuTCS, €CIIN YUEHUK:

1. I[Toxa3pIBaeT 3HAHUS BCETO U3yYEHHOIO IPOrPaMMHOI0 Marepuaia. J[aét noyaHslii u
IPaBUIbHBIM OTBET HA OCHOBE U3YUEHHBIX TEOPHUH; 1OMMYCKAeT HE3HAYNUTEJIbHbIE OLIMOKU U
HEI0YETHI

IpY BOCIIPOU3BEJICHUN U3yYEHHOT0 MaTepualla, He0OoJbINe HETOYHOCTH MIPH UCII0Ib30BaHUU
HAYYHBIX TEPMHUHOB WM B BBIBOJIaX, 0000IIEHUAX N3 HAaOMroAeHni. MaTepuan u3naraer B
OIpeieNIEHHON JTOrHYEeCKOH MOCIIe0BAaTEIbHOCTH, IIPU ITOM JIOITYCKAaeT OJIHY HErpyoyro
OIINOKY

WK He OoJjiee ABYX HEe0YETOB, KOTOPbIE MOXKET UCIIPaBUTh CAMOCTOSATENIBHO ITPH TPeOOBaHUU
WIH

HEeOOJIBIION MMOMOIIM MPEeroiaBaTes; MOATBEP)KIAeT OTBET KOHKPETHBIMU NIPUMEPaMU;
MIPaBUJIbHO

OTBEYAET HA JONOJIHUTEIbHBIE BOIIPOCHI YUUTEIS.

2. YMeeT caMOCTOSATENbHO BbIIEATH TJIaBHbIE MOJIOKEHUS B U3YYEHHOM MaTepHualie; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 0000IIATh, 1€1aTh BBIBOABI. Y CTAHABIMBATh
BHYTPUIIPEIMETHBIE

CBsA3U. MOKET IPUMEHATH ITOJIyYE€HHBIE 3HAHUS HA IIPAKTUKE B BUIOU3MEHEHHON CUTYallNN,
coOroaTh OCHOBHBIE MpaBUjia KyJIbTyphbl YCTHOM peUH; UCIOIb30BaTh MPU OTBETE HAYUHbIE
TEPMUHBI.

3. He oGsagaeT 1oCTaTOYHBIM HaBBIKOM PaOOTHI CO CIIPABOYHON JIUTEPATYpPOl, yUEOHUKOM,
NEPBOMCTOUYHUKOM (IIPAaBUIIBHO OPUEHTUPYETCS, HO paboTaeT MEAJICHHO).

Ouenka "3" craBuTCA, €CIM YUYEHUK:

1. YcBanBaeT 0CHOBHOE coJiepKaHue yd4eOHOro MaTepHraia, HoO UMeeT Ipooebl, He
MPENATCTBYIOIIME JATBHENIIEMY YCBOCHHUIO TPOrPaMMHOTO MaTepuana.

2. M3naraet marepuai HECUCTEMAaTU3UPOBAHHO, ()parMEHTApHO, HE BCET/1a MOCIEA0BATENbHO;
MOKAa3bIBAET HEJJOCTATOUHYIO CPOPMUPOBAHHOCTH OT/AEIbHBIX 3HAHUHN U YMEHHI; c1abo
apryMEeHTHPYET BBIBOJIbI U 0000IIEHUS, TOMyCKaeT OIMOKH PpU UX (OPMYIHPOBKE; HE
HCIIOJIb3YET

B KQ4eCTBE JI0Ka3aTeIbCTBA BBIBOJIBI M 00001IIEHNS U3 HAOII0IeHUH, OTIBITOB WM IOITYCKaeT
OIINOKHU

IIPU UX U3JI0KEHUM; JAET HEUETKUE ONIPEAETICHUS TOHATUH.

3. UcnbIThIBaeT 3aTpyIHEHUS B IPUMEHEHUHU 3HAaHUHN, HEOOXOIMMBIX JJIsl peLIeHUs 3a1a4
Pa3IMYHBIX THIIOB, MPAKTHUECKUX 3aJaHUi; IPU 00BSICHEHNH KOHKPETHBIX SBJICHUH HA OCHOBE
TEOPUH U 3aKOHOB; OTBEYAET HEIOJIHO HA BOIPOCHI YYUTEII WM BOCIIPOU3BOIUT COACPKAHUE
TEKCTa

y4eOHHKa, HO HEIOCTaTOYHO MOHUMAET OTAEIbHBIE [T0JIOKEHHS, UMEIOIINE Ba)KHOE 3HAUEHUE B
9TOM



TEKCTe, I0MyCKasi OAHY-ABE TPyObIe OMINOKH.

Ouenka "2" craBuTCA, €CJIM YYCHUK:

1. He ycBauBaeT u He pacKphIBa€T OCHOBHOE COJICpKAHUE MaTepHalia; He 3HACT WU HEe
MOHMMAET 3HAYUTENbHYIO YaCTh IPOrPaMMHOT0 MaTepHasa B mpezesiax MoCTaBICHHbIX
BOTIPOCOB;

HE JIeJaeT BBIBOIOB U 0000IIEHUI.

2. Nmeet cnabo chopMUpOBAHHBIC M HETIOHBIE 3HAHUS, HE YMEET IPUMEHSTh UX MPU PEIICHUH
KOHKPETHBIX BOIIPOCOB, 33/1a4, 3a/IaHuii 110 00pasiy.

3. Ilpu oTBeTE HA OAMH BOIIPOC JOIMYCKAET 0ojiee IBYX rpyObIX OIIMOOK, KOTOPBIE HE MOKET
UCIPABUTD JJaKe MPHU MOMOIIY YUUTEIS.

Kputepun u HOpMBI OLIEHKH 32 J1a6opaTOpPHbIe PadOTHI.

OueHka «5» CTaBUTCS B TOM Clly4ae, €CJIM yYalluics:

a) BBITOJIHWI paboTy B MOJTHOM 00BbeMe ¢ cOOII0IeHnEM He0OX0MMOIl IOCIe10BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

0) cCaMOCTOSITEIIEHO M PAIlMOHATIHFHO BEIOpAN U TIOJITOTOBIII JUISI OTIBITA BCE HEOOXOMMOE
000py0BaHue, BCE OMBITHI MPOBEJ B YCIOBUSIX U PEKUMAX, 00€CIICUNBAIOIINX MOTy4YEeHUE
PE3YJIBTATOB M BHIBOJOB C HAMOOJIBIIECH TOYHOCTHIO;

B) B MPEJICTABIICHHOM OTYETE MPABUILHO M aKKYPATHO BBITIOIHUII BCE 3aIKCH, TAOIHIIbI,
PHUCYHKH, YePTEXKH, Tpa( UK, BEIYUCICHUS U ClIETall BEIBOIBI,

T') IPaBUJIBHO BBIMOJIHUII aHAIIU3 MTOTPEIIHOCTENH;

1) coboan TpeboBaHus 0€30IMaCHOCTH TPY/AA.

OuneHka «4» CTaBUTCS B TOM CJIydae, €CJIM BBIIIOJHEHBI TPEOOBaHUS K OLIEHKE 5, HO:

a) OIBIT IPOBOAMJIICS B YCIIOBHSIX, HE O0SCIICUNBAIONINX TOCTATOYHON TOYHOCTH H3MEPCHUI;
0) OBLJIO JOMYIIEHO JIBa-TPHU HEJ0UYeTa, UM He OoJiee OAHON Herpy0oii OIMOKH U OJTHOTO
HepoveTa.

Ouenka «3» craBUTCS, €clii paboTa BHIMOIHEHA HE TIOJTHOCTHI0, HO 00bEeM BBITIOTHEHHON YacTH
TaKOB, YTO MOXHO C/ICJIATh BBIBOJIBI, WJIH €CJTH B XOJI€ TIPOBEJACHUS OIBITA U H3MEPEHUN OBLITH
JIOTIYIIIEHBI CIEAYIOIUE OUTHOKY:

a) OIBIT TPOBOMJIICS B HEPAITMOHAILHBIX YCIOBHSIX, YTO MPUBEJIO K MOJIYICHUIO PE3YIbTATOB C
0O0JIbIIIeH MOTPEIIHOCTHIO,

0) wiu B 0T4ETE OBUIN JOMYIIEHBI B OOIICH CII0KHOCTH HE 00Jiee TBYX OMIMOOK ( B 3aITUCAX
€IMHMUII, U3MEPEHHIX, B BEIUUCICHUSX, TpaduKax, TabIuIax, cxemax, aHajlu3e MOTPeHoCTe u
T.J1.), HE MPUHIMITHATILHOTO JUTSl TAHHOW pabOThI XapakTepa, He TIOBIUSABITUX HA Pe3yIbTaT
BBITIOJTHEHMS,

B) WJIM HE BBIITOJIHCH COBCEM WJIH BBITTOJIHEH HEBEPHO aHAIIN3 MOTPEIITHOCTEH,

T') UM paboTa BBIMOJIHEHA HE TOJTHOCTHIO, OJTHAKO 00HEM BBHITIOTHEHHOW YaCTH TaKOB, UTO
MIO3BOJISICT TIOJTYYUTh TPABUIIBLHBIC PE3YIbTAThl M BBIBOJIBI IO OCHOBHBIM, IIPUHITUITHAIEHO
Ba)KHBIM

3amayaM paboTHI.

OueHka «2» CTaBUTCS B TOM Cy4ae, eCiu:

a) paboTa BBIITOJIHEHA HE TOJTHOCTHIO, U 00hEM BBITIOJTHEHHOW YacTH PabOThl HE MTO3BOJISET
CeNaTh MPaBUIbHBIC BBIBOIBI,

0) WM ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOTIOCHHS IPOU3BOIMINCH HETTPABUIIBHO,
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B) WJIM B XOJI¢ pa0OTHI M B OTYETE OOHAPYKHUIIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMCUCHHBIC
B TpeOOBaHUSIX K OIIEHKE «3».

B Tex cayuasix, Korja yJammiicsi okaszajil OpUrHHAIBHBIN U HanboJiee paluoHaIbHBIA MOIX0T K
BBITTOJIHEHHUIO paboTHI U B Iiporiecce paboThl, HO He U30eKall TeX MJIM MHBIX HEJJOCTaTKOB,
OIICHKA 32

BBITIOJTHEHHE PAOOTHI 10 YCMOTPEHHIO YIUTEISI MOKET OBITh TIOBBIIIICHA IO CPABHEHHIO C
YKa3aHHBIMH BBILIE HOPMaMH.



JlaGopaTopHble pabOThl MOTYT IPOBOJUTHCSA KaK MHAMBUIYAIbHO, TaK M JUIS APl UM TPYIIIIbI
yuamuxcs. B cBsizu ¢ Tem, 4To O0JIBIIMHCTBO Ja00PATOPHBIX OIBITOB YYaIHECs BBITOJIHAIOT
(pOHTATIBHO U CYLTHOCTH OIBITOB BBISICHAETCS HA YPOKE, OLIEHKHU 32 X OMUCAHUE BBICTABIISATH
BCEM ydaluMmcs He cienyeT. OLeHKY YUeHUKY MOKHO BBICTABUTh IIPU €r0 aKTUBHOM y4acTUU B
00CyX/IeHUU MaTepuaa, ObICTPOM BBIIIOJHEHUH OIBITOB, IPABUIBHOM X aHanu3e. [loatomy
71a00paTOPHBIE OMBITHI 10 OMOJIOTUH OLIEHUBAIOTCS BBIOOPOYHO.

Onenka npoekra.

Bricokuii ypoBeHb - OTMeTKa «S5»

1. IlpaBUIIbHO MOHSTHI LIEJb, 33]]a4U BHIIOJTHEHHS MTPOCKTA.

2. CoOroieHa TEXHOJIOTUS UCTIOJIHEHUS TPOEKTa, BbIIEPKaHbl COOTBETCTBYIOLIME ITAIbI.

3. IIpoekT oopMIIeH B COOTBETCTBUU C TPEOOBAHUSMU.

4. IlposiBieHbl TBOPYECTBO, MHUIIMATHBA.

5. IlpenbsABIACHHBIN POAYKT IEATEIBHOCTH OTJIMYAETCS BBICOKMM Ka4eCTBOM HUCIOJTHEHHUS,
COOTBETCTBYET 3asIBJICHHON TEMe.

[ToBbilIeHHBIN ypOBEHb - OTMETKA «4»

1. ITpaBuIbHO MOHSTHI LiENb, 337]a4 BHIIOJTHEHUS IIPOEKTA.

2. CoOmro/ieHa TEXHOJIOTUSI MCIIOJHEHHUs MPOEKTa, dTalbl, HO JOMYIIECHb HE3HAYUTEIIbHBIC
OIIINOKH,

HETOYHOCTHU B 0(hopMIICHUH.

3. IIposiBIEeHO TBOPUYECTRBO.

4. IIpenpsiBIEHHBIN MPOIYKT ACATEIBHOCTH OTIMYACTCS BBICOKUM KaueCTBOM HCIIOJHEHHUS,
COOTBETCTBYET 3asIBJICHHON TEMe.

bazoBsiit ypoBeHs - OTMeTKA «3»

1. IlpaBuIbHO MOHATHI Li€Nb, 337]a4 BHIIOJIHEHUS IPOEKTA.

2. Coburo/ieHa TEXHOJIOTHS BBIIIOJTHEHUS MPOEKTa, HO UMEIOTCs 1-2 ommOKH B 3Tanax Wiu B
o(opMIIeHHH.

3. CaMOCTOSATENBHOCTh NPOSIBJIEHA HAa HEJTOCTATOYHOM YPOBHE.

Hwuzkuit ypoBens - OTMmeTKa «2»

[TpoexT He BBIMTOJIHEH WJIH HE 3aBEPIICH

TecrupoBanue

OtMmeTKka «5» CTaBUTCS, €CIM YYEHHK BBINOIHUI paBuiibHO oT 80% 10 100% ot obiiero uncia
6amioB

OTMmeTKa «4» CTaBUTCS, €CJIM YYCHHUK BBITTOJHWI TPaBuiIbHO OT 60 % 10 79% oT obmiero uncia
6amioB

OtMmeTKa «3» CTaBUTCS, €CJIM YYCHHUK BBITTOJHWI TPaBUILHO OT 35 % 1m0 59% oT obmiero uncna
6amioB

OTtMmeTKa «2» CTaBHUTCS, €CITH YUYSHHUK BBITTOJIHIII MPABIIIbHO MeHee 35 % oT o01iero gucia
6amioB

WM HE TIPUCTYIWII K paboTe, TN He TIPEACTAaBIII Ha POBEPKY.

OuneHouynble cpeacrBa (MaTepuasbl) A TEKYWIero KOHTPOJIA  YCIeBAeMOCTH,
MPOMEKYTOYHOM aTTEeCTAMHU 00y4aIOIMXCH 110 MpPeaAMeTY.

uTosnorus.

1. TOoTOBBIMU OpPraHNYECKUMH BEIIECTBAMH MTUTAIOTCSI OPTaHU3MBbI
1) aBTOTpOdBI 2) retepoTpodbl
3) xemoTpodbI 4) poroTpodsr

2. Ponb KJIETOUHOM TEOpUHU B HAyKe 3aKJIH0YAETCS B TOM, YTO OHA:



1) pazpsacHMIIa MEXAHU3M 3BOJIIOLIUHI

2) ommcaia OpraHOU bl KJICTKH

3) BbISIBWIA JIEMEHTAPHYIO CTPYKTYPY KU3HU
4) BBISIBHJIA POJIb SIIPA U XPOMOCOM B KJIETKE

3. KiterouHasi cTeHKa paCTUTENBHBIX KJIETOK MPEHMYIECTBEHHO COCTOHT U3:
1 )caxapo3ssl 2) raMKoreHa 3)6enka 4) 1eILTI0N03bI

4. BaxxHyI0 pOJIb B )KU3HU KJIETKHM UTPAIOT JIUIH/bI, TAK KAK OHU
1) sBisiroTCS hepMeHTaMu 3)cinyKaT HCTOUHUKOM 3HEPIUH
2) pacTBOPSIIOTCS B BOJIE 4)noaep>KUBaOT IIOCTOSHHYIO CPEy B KIIETKE

5. CBSI3B, BO3HHKAKOIIasA Me)KI[y A30TUCTBIMUA OCHOBAHHUAMU ABYX KOMHHGMCHTapHBIX HeHeﬁ
I[HK: -

1) nonnas 2) nenTuaHas 3) BomopoaHast 4) KoBaJIEHTHasI MOJISIpHAs

6. PUOOHYKIICMHOBEIC KUCIIOTHI B KJIETKAX YY9aCTBYIOT B:
1) GuocuHTE3€E OCIKOB 2) perynauuu oOMeHa KHUpPOB
3) oOpazoBaHUM YIIIEBOIOB 4) XpaHEHUU HACJIEICTBEHHOW NHPOpMALIUH

7. Ilpouieccamul )KU3HEEATENILHOCTH B KJIIETKE YIIPABIISET
1) uuroruiazma 2) a1po
3) MUTOXOHIpHUS 4) KIETOYHBIN [ICHTP

8. KiieTku pacTeHuil B OTVIMYUE OT KJIETOK JKUBOTHBIX HE CIIOCOOHBI:
1) ocymecTBIATh JbIXaHHUE 2) x aronuTozy
3) ocyiecTBIsATh (POTOCUHTES 4) k cuHTE3y Oenka

9. Boimummte OykBbI, 0003HAYAIOIINE SJIEMEHTHI BEPHOTO OTBETa HA BOMPOC: KIETKU KaKUX
OpPraHW3MOB UMEIOT IJIOTHYIO 000JI0UKY (KJIIETOYHYIO CTCHKY)?

A) )KMBOTHBIX I') rpubos
b) pacrenuit J1) BupycoB
B) uenoBeka E) Gakrepuii

10. YcTraHOBUTE COOTBETCTBHE MCKIAY (bYHKI_II/IeI\/'I COCOIUMHCHUA U 6I/IOHOHI/IMepOM, AJIsT KOTOPOro
OHa XapaKTEpHa.

OYHKIUA BUOITIOJINMEP
1) oOpa3oBaHme KIETOUYHBIX CTEHOK A) monucaxapun
2) TpaHCIIOPTUPOBKA AMHUHOKHUCIIOT b) nykiiennoBas kucnora

3) XxpaHeHue HacleACTBEHHONW HHPOpMALIUU
4) cayXUT 3a1aCHBIM TUTATEIbHBIM BEILIECTBOM
5) obecrieunBaeT KIETKY SHEprHen

1 2 3 4 5

JHepreTuka KJjerku. buocunres dejka

1. CmbICT aHAYPOOHOTO TIIMKOJIN3a 3aKJII0YAeTCS B!

1) nonyuenun AT® B oTCyTCTBUM KUCIOpOAA

2) obpazoBanuu roko3b1, AJ[D, CO

3) ob6pazoBannu 36 Mosekyn AT®, riaroK036l, BOIBI

4) 0eCKHUCIIOPOTHOM pacmajae 0EIKOB Ha aMUHOKHUCIIOTHI




2. 'maBHBIM HCTOYHUKOM DHEPTHUH MPHU TTUKOJIN3E SIBIISIETCS:
1) 6emok 2) riaroKo3a 3) ATO 4) xxup

3. DHeprus MoJIHOTO OKUCIICHUS TIIFOKO3bI HJIET Ha:
1) cunre3 AT®, a 3aTem HUCIONB3YyeTCS OPraHUu3MOM
2) cuHTe3 OenKoB, a 3aTeM Ha cuHTe3 ATD

3) oOpa3oBaHHE KHCIOPOIa

4) cuHTe3 YriIeBoI0B

4. Tpanckpunius — 3T0 NPOLECC:

1) permkanuu JJHK

2) cunte3a uPHK

3) cunTe3a Oenka

4) npucoequnenust TPHK x amunokucnore

5. Eciin amunHokucnora kogupyercs kogoHoM YI'T, To B JIHK eMy cooTBeTCTBYET TpHUILIET:

1) THLL 2) AIT 3) vy 4) ALIT

6. ITapa roMosI0OrH4HBIX XpOMOcOM B MeTadasze Muto3a conepxut JIHK B konuuectse:
1) nByx MoneKysn 2) 4eThIpex MOJIEKYJI

3) BOCbMH MOJIEKYJ 4) 0IHOM MOJIEKYJIBI

7. Haubonee amutenbHON (a3oii B )KU3HECHHOM IHKJIC KJICTOYHOTO SIpa SBJISCTCS:
1) mpodaza 3) metadasa 3) anadaza 4) uatepdaza

8. B aape 3uroTel y 4eI0BeKa COAEPKHUTCI XPOMOCOM:
1)22 2)23 3) 44 4) 46

9. BriGepuTe Tpu mpU3HAKa, XapaKTepHbIE I Meiio3a.

A) [IpourcxoauT nBa IeIEHUS UCXOIHOTO OYHOTO sJIpa.

b) IIporekaeT B sSMYHUKAX U CEMEHHUKAaX MHOTUX KMBOTHBIX
B) Coxpansiercss MaTepuHCKUN HAOOP XpOMOCOM

I') IIpoucxoauT KpOCCUHIOBEP

M) [enenuto noaBepraroTcsi COMaTHYECKHE KIETKU

E) PacnipocTpanen cpenu npoctelinnx, pacTeHuid, rpu0oB

10. CooTHECHTE OCOOEHHOCTH CIIEPMATO- M OBOT€HE3a C UX OCOOCHHOCTSIMHU

OCOBEHHOCTHU ITPOLECC
1. IIpoTekaer B cCEeMEHHUKAX A) Cnepmarorenes
2. IIporekaer B IMYHMKAX b) OBorenes

3. Haunnaercst y sMmOpuoHa

4. B pe3ynbrate obpazyercs 4 raMeThl

5. HaumHaercs B mOgpOCTKOBOM BO3pacTe

6. 3aBeprraercs 00pa30BaHUEM OJHOW MOTHOIICHHON raMeThl.

1 2 3 4 5 6

MHoroo0pa3ue ;KMBbIX OPraHN3MOB

1 Mykop MOKHO BCTPETUTH Ha (B)
1) nepeBe 2) BIaXHOM XjieOe  3) mouBe 4) 3;makax

2. Bogopocau nurarotcst
1) cozaBasi OpraHM4ecKue BEUIECTBA U3 HEOPTaHMUYECKUX




2) noTpe06IisAs TOTOBbIE OPraHNYECKHUE BEIIECTBA
3) coznaBasi HEOpPraHMYECKHE BEIIECTBA U3 OPraHUYECKHX
4) ciocobamu 1 u 2.

3. Kopob6ouka co criopaMu y MXOB — 3TO
1) camocTosITENEHOE pacTCHHE 2) mapasuTHPYOIIAs YacTh MXa
3) 3eneHast HUTh 4) rametouT

4. Omno1I0TBOPEHHE Y MarOPOTHUKOB MTPOUCXOIUT
1) Ha MCTBAX 2) B CLIOpAHTHSIX
3) B IBETKax 4) Ha 3apOCTKe

5. B ’KEHCKUX MIUIIKaX COCHBI 00pa3yloTcs
1) IbUIBIIEBBIE MEIIKU 2) cemsi3ayaTKu
3) criopsl 4) 1 NBUTBIIEBBIC MEIIKU U CEMSA3a4aTKH

6. L[BETOK MOKPHITOCEMEHHBIX PACTCHHUHN, B KOTOPOM 00pa3yrOTCSI MY)KCKHE U KCHCKHE TTOJIOBBIC
KJIICTKU, Ha3bIBAIOT
1) TBIYMHOYHBIM 2) 000€ToIBIM 3) BereTaTUBHBIM 4) MeCTUYHBIM

7. 3a00yieBaHNE KOXKHU — YCCOTKY BbI3bIBACT

1) napasutnueckuii rpudoK 2) mpocreiiiiee )KMBOTHOE

3) ke 4) Bupyc
8. Jlis ckenera NTHUI] XapaKTEPHO HAIMYKE

1) TpyAuHEI ¢ KUIIEM 2) BHEIIHETO CKeJeTa

3) cemH LIEHHBIX TTO3BOHKOB 4) coxpaHeHHE XOpAbl |y  B3pOCIOrO
KUBOTHOT'O

9. Vkaxute 0cOOEHHOCTH, XapaKTEPHbIE JIJIs1 TOJIOCEMEHHBIX PACTEHUI
1) )xu3HEeHHBIE GOPMBI — AEPEBBS U KYCTAPHUKH
2) HEe UMEIOT MPOBOJALIECH TKaHU
3) ceMsi3ayaTKH pacroyioKeHbl OTKPBITO HA Yellyikax
4) MUCThS UTOJIbUATHIE
5) pa3MHOalOTCsI CIIOpaMH
6) mOJI3eMHBIN OpTraH — pU30HU]

10. YcTaHOBHUTE COOTBETCTBHUE MCKOY 0COOEHHOCTBIO CTPOCHUSA U XOPAOBBIM KHUBOTHBIM

OCOBEHHOCTHU CTPOEHUA XOPJOBOE XXMBOTHOE
A) umeercs xopJa 1. maHLIETHUK
b) umeercs mo3BoOHOYHUK 2. pbIOBI

B) opran BblA€NIEHNS — TOUKU

') opras BblA€NEHUS — U3BUTHIE TPYOOUKHU
/1) nMeeTcs Tu1aBaTeIbHBINA My3bIPh

E) nmeercs ronoBHoi Mo3r

A B B r i E

IkoJorus

1. B3aumocBs3p Kiienia ¥ MOKPOBOB Tejla MIICKOTHMTAIONIETO YKUBOTHOTO HA3bIBAIOT (PAKTOPOM
Cpeabl:
1) GuoTH4ecKuM 2) aOMOTHYECKUM 3) aHTPOMOTEeHHBIM  4) OrPaHUYUBAIOIITUM




2. [Ipumepom aHTPOITOTEHHOTO (paKTOPa CPEIIbI CIYIKHUT:
1) yBennueHue 3yOpoB B 3aIIOBETHUKE
2) B3aUMOCBS3b MEXK/1y YUCIEHHOCThIO HACEKOMBIX U JIATYILEK
3) rubenb OpraHu3MOB IIPU U3BEPIKEHUU BYJIKAHA
4) yBenuueHue YMCICHHOCTU NTULl TIPU OOMJIMM KOpMa.

3. IIpuMepoM MeXBUIOBBIX OTHOILLIEHUH SIBIISIETCS:
1) 6opbba caMIIOB 3a CaMKy
2) B3aMOCBSI3U 0CcO0ei OJTHOM MOMYISITIN
3) OTHOIIEHHE apa3UT-XO35TUH
4) KOHKYPEHILIMS MEXY MOJIOTHSKOM U UX POAUTEIISIMHU

4. K HecTaOMIbHBIM 3KOCHCTEMAaM OTHOCST:
1) XBOIiHBII1 J1eC 2) KOBBUIbHYIO CTEIb
3) NIIeHUYHOE IMoJjIe 4) sKBaTOpUAIBHBIN JIEC

5. Pegynentamu B OMOIIEHO3€ MPECHOTO MPOTOYHOTO BOJOEMA SIBIISIOTCS
1) 6akTepuy rHUEHUS 2) BOAHbBIE HACEKOMBbIE
3) pacTUTENbHBIC PHIOBI 4) Bostopocan

6. B kakoM HanpaBJIEHUHU OCYILECTBISIOTCS MUIIEBbIE U SHEPTETUUECKHUE CBSI3U
1) KOHCYMEHTBI—TIPOAYLIEHTBI—PE1YLIEHThI
2) penylieHTbl—KOHCYMEHThI—TIPOAYLIEHTbI
3) NpoyLeHTBl—KOHCYMEHT—>PETyLIEHThI
4) penyleHTbl—IPOAYLIEHTHI—KOHCYMEHTBHI.

7. O0onouka 3eMiH, TJe CYIECTBYET KU3Hb HA3bIBAIOT:

1) 6uocdepoii 2) nmutocdepoii 3) armocdepoit 4) rugpochepoit
8. 3aye)ku U3BECTHSKA M MeJIa BOSHUKIIU B PE3YJIbTATE:

1) u3BepKeHMsI BYJIKAHOB 2) KpyroBopoTa BOAbI

3) ABM>KEHUSI MATEPUKOBBIX TUIUT 4) XKU3HENEATENIbHOCTH OPraHU3MOB

9. Ilpumepamu arpoLeHO30B CITy’KaT

1) xBolHas Taira 4) 1moJe MIIeHUIIbI
2) HKBaTOPUATBHBIN JieC 5) s6m0HEeBBIN can
3) 3arpaauTeNbpHAs JIECOMoIoca 6) o3epo baiikain

10. YcTaHOBUTE COOTBETCTBUE MEX/TY XapaKTEPUCTUKOMN cpe/ibl U ee (haKTOpoM

XAPAKTEPUCTUKA OAKTOP CPEJIbI
A) YBennyeHne YUCIEHHOCTH XUIIIHUKOB 1. A6notnyeckue
b) Hcnonb30Banune KUCAOPOAA IS AbIXaHUS 2. buotnueckue

B) Ucnonw3oBanme cBeta st (hOTOCHHTE3A

I') U3meHeHune yncna 3BeHbEB B MUIIEBOM LIEMH

/1) BiiusiHne HU3KOM BIa)KHOCTH Ha XKU3Hb PaCTEHUI
E) YMeHbI1€HME YMCIEHHOCTH NTapa3UTOB

A B B r i

IBOJIIOLMA

1. HaubGonee octpyro ¢popmy npuHUMAeT 60prOa 3a CyIIeCTBOBAHUE MEKITY
1) 3aiiriemM U pHICHIO 2) TUCHIIeH 1 BOJIKOM 3a JOOBITY




3) 6apcyKoM U €ro mapazuTaMu 4) BOJIKaMH B CTae

2. B X0/1€ 3BOJIOIIMOHHOTO Pa3BUTHUS )KUBOH MTPUPO/IHI HATIPABJIAIONINM (PAKTOPOM CITYKUT
1) MoauduKanmoHHas ”3MEHUYHNBOCTh 2) ecTeCTBEHHBIH OTOOP
3) neqaTenbHOCTh Ye0oBEKa 4) MCKYCCTBEHHBII 0TOOP

3. CoriacHO TOJIOKEHHUSIM COBPEMEHHOW SBOJIIOIIMOHHOW Teopuu OOopbba 3a CyIIecTBOBaHUE
CIIy’KUT OCHOBOM JJIsI

1) ecrecTBeHHOTO OTOOpA 2) HCKYCCTBEHHOTO 0TOOpa

3) MoauuKaIMOHHAS U3MEHYUBOCTh 4) cTpeMiieHHEe OPraHU3MOB K COBEPIICHCTBOBAHHIO

4. HeoOpaTumoe 1 HampaBIeHHOE UCTOPUIECKOE PA3BUTHE KUBOM MPUPOIbI HA3bIBAIOT
1) npetichom renoB 2) sBOIOLIUEH
3) MoauduKkanuen 4) nuBepreHIuen

5. 3amacanue Oyporo xupa B ropOax y BepOIroaa CIyKUT MPUCTIOCOOICHUEM K
1) CyTOYHBIM IepernaaaM TeMIIepaTyp 2) ATUTETHHOM 3acyXe
3) necuaHoii ouse 4) conmHeYHON paguanuu

6. TopnienooOpa3Hnas ¢popma Temna aeabuHa CIIY>KHT TPUCIIOCOOTICHHEM K
1) BBICOKOI CKOPOCTH MEPEIBUKEHUS 2) nUTaHUIO MyTeM (QUIbTpaluu
3) pa3sMHOXEHHIO B BOJIHOM cpenie 4) npIXaHUIO PAaCTBOPEHHBIM B BOJIE KUCIOPOAOM

7. ObOunue myxa, MOKPBIBAIOLIETO TeNO, M CJIOH IMOAKOXHOIO JKUpa Yy NHMHIBUHA CIY)KUT
IPUCTIOCOOTIEHUEM K

1) pa3MHOXeHHIO silaMu 2) HOHM>KEHHBIM TeMIIepaTypam

3) nuTtanuio peidOI 4) NOHMKEHHOMY OCBEILEHUIO

8. IMpuuyanuBas popma Tena prlObl MOPCKOT'O KOHBKA-TPANUIIHAKA CIYXKHUT MPUCHIOCOOTIEHUEM
K

1) ObIcTpOMY NEPEABHIKEHUIO 2) ABIXaHUIO KUCIIOPOJIOM

3) 3ammTe OT BparoB 4) pa3MHOKEHUIO B BOJIE.

9. Ilpumepsl pyIMMEHTOB

1) Ta30BBIE KOCTH B CKEJIETE KUTA 4) 3yObI MyIpOCTH y YEJIOBEKA

2) AnmeHauKC y 4eIoBeKa 5) 3eOpoBuaHAs OKpacka Joliaaen

3) [losiBneHre XBOCTa y YeJIOBEKa 6) Jlumo yenoBeKa, TOJHOCTHIO  MOKPHITOE
BOJIOCAMH.

10. YcTaHOoBUTE COOTBETCTBUE MEXKIY IPUMEPOM U HAIIPABIIEHUE YBOJIFOLIUN

[TPUMEP HAIIPABJIEHUE 3BOJIFOLINN
A) ympouieHue cTpoeHus Napa3suTHUECKOr0 OpraHn3Ma 1) apomopdo3
b) Bo3HMKHOBEHME TKaHEH 2) unuoaanTanus
B) nosiBiienue pa3Hbix GopM KIOBa y NTHUI] 3) oOuras nereHepanus

F) BO3HUKHOBCHUC IMOJIOBOI'0 PaA3MHOKCHHUA

A b B r

Ok3ameH B 11 kiacce mpoBoautcs B popmate EI'D.
6. YueOHO-MeTOANYeCcKOe U HH(POPMaLIHOHHOE o0ecTieyeHre Y4eOHOro nmpeaMera

CnHCcOK MCTOYHHMKOB M JIUTEPATyPhl




HUcnonb3yemblii yueOHUK (Ha3BaHUe, aBTOPbI, BHIXOJHbIE IAHHbIE):
Hemviun I'M., boponun I1.M., benses /K., Ky3suenosa JI.H. buonorus 10 kiacc.
ba3zoBbiii ypoBenb. M., [Ipocsemienue, 2023.
Hemviun, I'M., boponun I1.M., benses /K., Ky3uenosa JI.LH. buonorus 11 kmacc.
ba3zoBbiii ypoBenb. M., [Ipocsemienue, 2023.

Ilepedyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH « AHTEepHeT.
bubnmorpaduueckne 3amuMcu JNEKTPOHHBIX PECYPCOB COCTaBISIETCS B COOTBETCTBHH C
tpeboBanusimu 'OCT 7.82-2001 «bubnuorpadudueckas 3anuch. bubnuorpapudeckoe onucanue
AIIEKTPOHHBIX pecypcoB. O0IIMe TpeOOBaHUS U MPABUIIA COCTABIICHUS.

JJIeKTPOHHBbIE pecypcehl:
I'opoxnckoil MeroaudecKud LEHTp. MeToaudeckoe MPOCTPAHCTBO Ui YYUTENIEW CpelHeu u
crapuied mkoJbl. https://mosmetod.ru.
2. Poccutickas anekTpoHHas mkoja https://resh.edu.ru/
bubnnoTexa MOCKOBCKOM 37€KTpOHHOM MIKOJIBI https://uchebnik.mos.ru/catalogue
3. Buneoypoku Ha caiite "UnHboypok" https://iu.ru/video-lessons
4. bubnuoTteka BHI€0YPOKOB M0 MIKOJIHHON IpOrpaMMe Ha caiTe
"Internetypok" https://interneturok.ru/
5. Ounaiin-mkona "3naiika" https://znaika.ru/
6. Enunas komrexknust Hudpossix O6pazoBatenbubix Pecypcos: http:// schoolcollection.edu.ru

7. MaTepuajJibHO-TeXHHYecKoe o0ecnieyeHre y4eOHOro npeamera

B kauecTBe MaTepHaIbHO-TEXHHUUECKOTO 00ecleYeHusl yueOHOro mpeaMeTa yKa3biBaeTcs
HeoOXxoaumMoe Juisi OOy4YeHUs JIMIICH3MOHHOE MporpaMMHOe obOecredeHne, 000pyaoBaHue,
JIEMOHCTpallMOHHbIE TPUOOPHI, MYJIbTHUMEIUMHbBIE CPEACTBA, y4e€OHbIE (HIBMBI, TPEHAKEPHI,
KapThl, IJIAKaThl, HarJsAHbIE 1TOCOOUS; TPEOOBAaHUS K ayAMTOPUSIM — KOMIIbIOTEPHBIE KJIACCHI,
aKaJeMUYecKHe WIN CIelHaibHO 000pYI0BaHHbBIE AyIUTOPHH U J1a00paToOpuu, HATMYUE TOCKH U
T.I.

O0s13aTenbHO HATTMYUE TOCKH U IIPOEKTOpa B Ki1acce.

B cootBerctBun ¢ TtpeboBanusmMu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro Tmpolecca JAeMOHCTPallMOHHOE O0OpyAoBaHHE QopMHUpyeTcs B
COOTBETCTBUU C MPHUHIMIIOM MHHUMAJIBbHOM JOCTaTOYHOCTHM U OOECHEYMBAET IOCTAHOBKY
NIEPEYUCIIEHHBIX B MPOrpaMME€ KIIIOYEBBIX JEMOHCTpALMil /1 HCCIENOBaHUS H3Yy4aeMBbIX
SBJIGHUNM W TIPOLIECCOB, AMIMUPUUYECKUX M (YHIaMEHTAIbHBIX 3aKOHOB, HMX TEXHUYECKHX
npumeHeHuid. B coorBercTBum ¢ [locranosnenuem IlpaBurenscta PO ot 11 okTsabps 2023 r.
No 1678 “O06 yrBepxkaenun IlpaBun mNpUMEHEHHS OpraHU3ANMIMH, OCYIIECTBIISIFOITAMU
00pa30oBaTeNbHYIO JAEATEIbHOCTD, YIEKTPOHHOTO 00Y4EHUs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI MpH peanu3aluu 00pa3oBaTelIbHBIX MporpaMMm” JabopaTopHbIE U MPAaKTHUYECKHE
3aHATHUS ¥ UHBIE (OPMBI YIEOHBIX 3aHATHH 110 JaHHOMY MPEAMETY MOTYT OBITh OPTaHU30BaHbI C
NPUMEHEHUEM OJJIEKTPOHHOTO OOYy4YeHHs, AUCTAaHLHMOHHBIX OO0pa30BaTENbHBIX TEXHOJIOTHUH,
BUPTYaJIbHBIX J1a0OpaTopuil pa3MelleHHBIX Mo AaHHoMy mpenmery B MOII (MockoBckoit
AIIEKTPOHHOM WIKOJIE), a TaKKe Ha Jpyrux OecIulaTHbIX IIaTpopMax, B TOM 4YHCIIE B
3NIEKTPOHHOHN MH(pOpMaImoHHol oOpazoBaTensHOU cpeae PITY.

8. O0ecneuyenune 00pa3oBaTeJLHOIO NMPOLECCA AJISA JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSAMHM 310POBbS

IIpu HeoOxomumocTn pabouass mporpaMMa ydeOHOTO TpeAMeTa MOXKET ObITh
ajanTHpoBaHa s oOecrmedeHus 00pa30BaTEIbHOTO IIpoIecca JHIAM C OrPaHMYCHHBIMH
BO3MOXHOCTSIMH 3JI0pOBbsl, B TOM YHCJIE IS AUCTAHIMOHHOTO oOydenus. [[ng storo or
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oOydaromierocss TpeOyeTcs TPEACTaBUTh 3aKIIOUEHHE IICHXOJIOT0-MEINKO-TIearornaecKon
komuccur (IIMIIK) u muunoe 3asBieHue (3asiBJICHUE 3aKOHHOTO MPEACTABUTEIS ).

B 3axmouennn [IMIIK nomkHO OBITE TPOMKMCAHO:
- pekoMeHayemas yueOHas Harpyska Ha oOydaromierocsi (KOJIM4YecTBO JHEH B HEJEII0, 4acoB B
JICHB);
- 000py10BaHNE TEXHHUYECKUX YCIOBUH (ITpH HEOOXOAUMOCTH);
- COMPOBOXJEHHE U (WIM) MPUCYTCTBUE POJUTENCH (3aKOHHBIX IpEACTaBUTENEH) BO BpeMs
ydeOHoro mnpoiiecca (pu He0OXOAUMOCTH);
- OpraHu3anus ICHUXOJIOTO-IEJarOrHYecKOro COMPOBOXKACHUE OOYYarOIIerocss C yKazaHUEM
CIEIMAJINCTOB U JOIYCTUMON Harpy3Kku (KOJIMYECTBA YACOB B HEJEIIIO).

JUisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOMH
aTTecTallii OOYyYaroIMXCS NP HEOOXOAWMOCTH MOTYT OBITH CO3/1aHBl (DOHIBI OLEHOYHBIX
CpCACTB, aAalTUPOBAHHBIC A JHWLO C OIpaHUYCHHBIMU BO3MOXHOCTSAMHU 3JO0POBLA U
HO3BOJISIIONINE OIICHUTH JOCTH)KEHHE MMM 3aIVIAHMPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOM
nporpaMMe pe3ysbTaToB OOY4YEeHHS M YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIICTEHIIHH,
3asIBJICHHBIX B 00pa30BaTeIbHON IpOrpaMMe.

d)opMa IMPOBCACHUA TeKyHIeﬁ M WUTOTOBOM arreCrau Jid Jdl € OrpaHUYCHHBIMUA
BO3MOXKHOCTSIMH 37I0POBBSI YCTaHABIHMBACTCS C YYETOM HHAMBUAYAIBHBIX ICUXO(PH3HMYECKUX
0CcOOEHHOCTEH (YCTHO, MMCbMEHHO (Ha Oymare, Ha KOMIbIOTEPE), B pOpME TECTUPOBAHUS U T.I1.).
[Ipn HEOOXOAMMOCTH CTYINEHTY IpPEIOCTABISETCS JOIOJHUTEIBHOE BpPEMs Ui MOJATOTOBKH
OTBETAa Ha 3a4eTe WM dK3aMEHeE.



Ipunoowcenue 1
MNWHOBPHAYKN POCCUN

Py
depnepanbHoe rocygapcTBeHHoe BloakeTHoe 06pasoBaTenbHOE yupexaeHne

BbICLLUEr0 06pa3oBaHms

«PoccuiicKuil rocy1apCcTBEeHHbIN I'YMAHUTAPHbIA YHHBEPCUTET»
(PI'OY BO «PI'TY»)

lIpeoynusepcaputi
npocpamma cpeonezo (0owe2o 06pazoeariis,)

AHHOTanMA K (peepaibHOil padovel mporpamme
no npeamery «buosorus»

MecTto B yueOHOM IL1aHe 10 xitacc — 1 4/Hen.

11 xyace — 1 u/Hen.
ba3oBblii / yriyOneHHbIN 10 xacc — 6a30BbIi ypOBEHb
YpOBEHb 11 xyacc — 6a30BbIi YPOBEHb
JIOKyMEHTBI B OCHOBE CocraBmena B coOTBeTCTBHHM ¢ TpebOoBaHusamu llpukasa
COCTAaBJIEHUAI pa6oqe])’1 MI/IHHPOCBEU_IEHI/IH P® or 12.08.2022 roma Ne 732 «O BHeceHUHU
TIPOTPaMMBbI U3MEHEHMH B  (QelepalbHblii TOCYJapCTBEHHBIH  00pa30BaTEIbHBIN

CTaHIapT CpeAHero oOmero o0pa3oBaHWs, YTBEPIKICHHBIA IPHUKA30M
MununctepcTBa oOpa3zoBanusi 1 Hayku P® ot 17 mas 2012r Ne 413 u
®denepanbHoii  00pa30BaTENBHON  MPOrpaMMbl  CPEIHEro  OOIIEero
oOpazoBanus ytBepxkaeHHOW [Ipukazom MuHUCTEpPCTBA MPOCBEUICHHUS
Poccuiickori ®eneparmu ot 18.05.2023 No 371 "OO yTBepkIeHHH
(denepanbHOil  00pa30BaTENIbHOM  MPOrpaMMbl  CpPEeIHEro  OOIIero
obpazoBanusa" (3apeructpupoBan 12.07.2023 Ne 74228) u Ilpukazom
MunucrtepctBa npocseuienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne
371 "OO0 yrBepxkueHuu (QenepaabHO 00pa30BaTENIBHON MPOrPAMMBI
cpeanero obuero oopazoBanus” (3apeructpuponan 12.07.2023 Ne 74228

BreceHbl n3MeHEHUS! B COOTBETCTBHH C NMPUKa30M MUHHUCTEpCTBa
npocBemenust Poccuiickoit @epepanun ot 19.03.2024 Ne 171 «O
BHECCHHM W3MEHEHWH B  HEKOTOpble  TpHUKa3sl  MUHHCTEpCTBA
npocBemiennss Poccuiickoit @Denepanuu, Kacamommecs —(eaepanbHbIX
o0pa3oBaTelbHBIX OPOrpaMM  HadalbHOro  oOmiero  oOpa3oBaHMs,
OCHOBHOT'0 00111eT0 00pa30BaHMsI M CPEAHETO OOIIET0 00Pa30BaAHU)

YueOHHKH Heiviun, I'"M., Bopoaun I1L.M., bense J.K., Kysneunosa JI.H.
buonorus 10 xnacc. bazossiit ypoBenb. M., [IpocBemenune, 2023.

Hemvun I'M., boponun IIL.M., benser JI.K., Ky3nenona
JLH. buonorus 11 knacc. ba3oBelii ypoBens. M., I[IpocBemienue,

2023.
DIJIEKTPOHHBIE PECYPCHI 1. I'opoackol METOAMYECKHI EHTP. METOANMYECKOE MPOCTPAHCTBO
(ecTu HCTIONB3YIOTCS) JUTSL yYUTENe cpeiHel U cTapiiel mKobl. https:/mosmetod.ru.

2. Poccwmiickas snexkTpoHHas mkosia https://resh.edu.ru/
bubnrorexa MOCKOBCKOMH 3JIEKTPOHHOM

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

3. Buaeoypoku Ha caiite "MHpoypok" https://iu.ru/video-lessons
4. bubnmroTreka BUACOYPOKOB 1O HMIKOJIBHOM MporpaMMe Ha caiTe
"Internetypok" https://interneturok.ru/
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5. Onnaiin-mkona "3Haiika" https://znaika.ru/
6. Enunas womnexkuus udposeix OOpaszoBarenpHBIX Pecypcos:
http:// schoolcollection.edu.ru

Crpykrypa yueOHOrO
npeamera

(mOpsIIOK N3Y4YEHHUS
OCHOBHBIX TEM)

10 KJIACC.
Tema 1. buosiorns kak Hayka

Buonornst kak Hayka. CBsi3b OHOJOrMH C OOIIECTBEHHBIMHU,
TEXHHYECKUMH W JPYTMMH €CTECTBEHHbIMH HaykKamy, (uiocoduei,
9THKOH, 3CTETHMKOH W mpaBoM. Ponp Ouonormn B (OpMHPOBAHUH
COBpPEMEHHOH Hay4yHOH KapTHHBI Mupa. CrucTeMa OHOJIOTHUECKUX HAYK.

Metonpl O3HAHUS KUBOM MpUpoabl (HaOI0ACHNE, SKCIIEPUMEHT,
OIMCaHKe, U3MEPEHHE, Kiaccu(uKays, MOISINPOBaHNE, CTATUCTUYIECKAs
00paboTKa JaHHBIX).

Hemoncmpayuu:

Hoptpetsr: Y. Japsun, I'. Menaens, H.K. Konsios, Ix. YoTcon u
®. Kpuk.

Tabnuie! U cxeMbl: «MeToAbI TO3HAHUS JKUBOW TIPUPOIBD).

Jlabopamopnule u npakmuueckue padomol:

[IpakTrueckas padora Ne 1. «cmonb30BaHne pa3TUIHBIX METOOB
MIPH U3yYCHUU OUOJOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cHCTeMbI M X OPraHU3aALUSs

JKuBpie cucrempl (OMOCHCTEMBI) KaK TMpEeAMET H3YYCHHS
ounonorun. OTIMYNE KUBBIX CHCTEM OT HEOPTaHUYECKOH TPUPOIBL.

CpoiicTBa OMOCHCTEM W MX pazHoOOpa3ue. YPOBHH OpraHH3alluu
OMOCHUCTEM: MOJIEKYISIDHBIA, KJIETOYHBIH, TKAaHEBHIH, OpraHN3MEHHBIH,
MONYJIIIHOHHO-BUI0BO, 3KOCHUCTEMHBII (OuoreoneHOTUYECKHUH),
OonocdepHsbIil.

Hemoncmpayuu:

Tabauywr u cxemul: «OCHOBHBIE IPU3HAKH KU3HWY», «Y POBHH
OpTraHM3alUY )KUBOH TPUPOIBI».

Obopyoosanue: monenb moiexynsl JJHK.

Tema 3. XuMHYeCKHii COCTAB U CTPOEHUE KJIETKHU

XUMHYECKMM  COCTaB  KJIETKH.  XHWMHUYECKHE  DJIEMEHTBL
MaKpO3JIeMEHThI, MUKPO3JIeMEHTHI. Bo/ia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIIMM BOJBI 1 MUHEPAIBbHBIX BelecTB B KieTke. [lonnepxanue
OCMOTHYECKOTO OasaHca.

Benku. CocraB u crpoeHne OEIKOB. AMUHOKUCIOTHI — MOHOMEDEI
OenkoB. HezameHnMble M 3aMEHUMBIE aMUHOKHCIIOTH. AMHUHOKHCIIOTHBIN
cOCTaB. YPOBHH CTPYKTYPbI O€JIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS,
TPeTHYHAs] W YETBEPTHUYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBAa OEIKOB.
Buonornueckue QpyHKINU GEKOB.

®epmentsl  —  Ouonormyeckue — KaranuzaTopbl.  CrpoeHue
(depMeHTa: aKTHUBHBIN IEHTp, cyOcTpaTHas criennprUIHOCTh. KodepMeHTHI.
Buramunasl. Otnnans GepMeHTOB OT HEOPraHUYECKHUX KaTallu3aTOPOB.

VYraeBoabpl: MOHOcaxapusl (TI0K03a, pubo3a M J1e30Kkcuprudo3a),
Jucaxapuibl (caxaposa, JaKTo3a) M Mojrcaxapuisl (Kpaxmal, INIMKOTeH,
HeJIroo3a). bruonornveckue QyHKIMK yrieBoI0B.

Jlunuapr: TPUTTTULECPHUIIBL, tdochomunusl, CTEPOUBI.
I'uapodunsHO-rUIpodoOHBIE  cBoiicTBa.  buomormueckue — QyHKIMM
munuoB. CpaBHEHHE YIIIEBOJIOB, OCNKOB M JHUIUJIOB KaK HCTOYHHUKOB
SHEPTHH.

Hyxnennossie kucnotsl: JIHK u PHK. Hykneotuasr — MoHOMEpEI
HYKJIeHHOBBIX KUCIOT. Ctpoenne u pyuakunu JJHK. Ctpoerne u GyHkmmm
PHK. Buasl PHK. AT®: ctpoeHue 1 GyHKIHU.

utonoruss — Hayka o kierke. KierouHas Teopusi — mpuMep
B3aMMOJCHCTBUS HICH U (HaKTOB B HAYYHOM MO3HAHMH. METOIbI U3yUeHHUS
KJIETKH.

Knertka kak nenoctHas xwuBas cucreMa. O0Imune Npu3HaK KJIETOK:
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3aMKHyTasi HapyxHas MemOpana, moiekynsl JHK kak reneruueckuii
ammapar, cucTemMa CuHTe3a Oerka.

Tunsl  KJIETOK:  3yKapuOTHYeckKas W INPOKAPHOTHYECKasl.
OcoOEeHHOCTH CTpOEHHsI POKApHUOTHUYECKON KieTku. Kierounas cTeHka
Oakrtepuii. CrpoeHme »SykKapuoTHdeckod KieTkHn. OCHOBHBIE OTIHYHS
pacTUTETHHON, KUBOTHON M TPUOHON KIICTKH.

[loBepxHOCTHBIE CTPYKTYyphl KJIETOK — KIJIETOYHas CTEHKa,
TIIMKOKamuKe, ux (yaknuu. [lnasmaruueckas memOpana, e€ CBOWCTBA U
¢yaxmun. [utormasma n e€ opranonasl. OmHOMEMOpaHHBIE OPTaHOMIBI
knetku: OlIIC, ammapat Tompmxu, nu3zocoMel. [lomyaBTOHOMHBIE
OpraHOUAbl  KIJIETKU: MHUTOXOHApHM, TIuactuabl. IIpoucxoxnenue
MHTOXOHIPWH W TiacTud. Bumpl muiactua. HemeMOpaHHBIC OpraHOWIIBI
KIJIETKA: pUOOCOMBI, KIETOYHBIH IIEHTP, IIEHTPUOIH, PECHUYKH, KI'YTHKH.
@OYHKINN OPraHONIOB KIETKU. BKitoueHus.

Snpo — perynaropHslii LeHTp KieTkd. CTpoeHue sapa: saepHas
000I109Ka, KaproIuIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMEI.

TpaHCcHOPT BEIIECTB B KIETKE.

Hemoncmpayuu:

Ilopmpemwi: A. Jleenryk, P. I'yk, T. IllBann, M. Illneiinen, P.
Bupxos, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Juarpammsbl: «PacnipeieieHne XUMUYECKUX AJIEMEHTOB B HEKUBOM
npupone», «Pacrpenenenne XUMAYECKUX IIEMEHTOB B )KHBOH TPUPOIEY.

Tabnuysr u cxemor: «llepuogmdeckas TaONMHUIa XUMHYECKHX
aneMeHTOB», «CTpoeHHe MOJeKynbl Bonabl»y, «buocuHTe3 Oenkay,
«Ctpoerne monekynbsl Oenka», «Ctpoenue depmenrta», «HyknenHoBbIe
kucnotel.  JHK», «Ctpoenune wmomekynsl ATD», «Crpoenue
3YKapUOTHYECKON KIeTKW», «CTpoeHue *KUBOTHOM KiIeTKn», «CTpoeHue
pacTUTENbHOH  KIeTKHW», «CTpoeHHe IPOKAPUOTHYECKOH  KIIETKHY,
«CtpoeHue sapa KIETKI», «YTIACBOIBD, «JIMUab.

Obopydosanue: CBETOBOM MHUKPOCKOI, O0OOpYyJOBaHHE s
MPOBEICHUs HAOIOJCHNH, N3MEPEHUI, SKCIIEPUMEHTOB, MUKPOTIpETIapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

Jlabopamopnuie u npakmuueckue padomoi:

Jlabopamopnas paboma Ne 1. «I3y4ueHne KaTaATUTHIECKON
AKTUBHOCTU (pepMEHTOB (Ha pUMepe aMUIIa3bl W KaTajias3bl)».

Jaoopamopnan paboma Ne 2. «I3yuenne cTpoeHuUs KIETOK
pacTeHMH, JKUBOTHBIX U OAKTEPHil 10 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoOTIpenapaTax u UX OMHUCAHHUEe».

Tema 4. /Ku3HenesiTeTbHOCTD KIETKH

OOMeH BelecTB, WK METa00IM3M. AcCUMIIISLMSA (TNIACTUYECKUI
00MeH) U ANCCUMWITSIINS (IJHEPTETUIECKH 0OMEH) — IB€ CTOPOHBI
€IMHOTO Tpolecca MeTabonn3Ma. Posib 3aKOHOB COXpaHEeHHs BEILECTB U
SHEPTUH B IOHUMAaHUU MeTaboIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbIid. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHIH SHEPTHH B KIIETKE.

®orocunres. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakunn
dotocunTeza. DPPekTUBHOCTL POTOCHHTE3a. 3HAYCHUE (POTOCHHTE3A IS
JKU3HU Ha 3emite. BiusHue ycnoBuit cpezipl Ha POTOCHHTE3 M CIIOCOOBI
MOBBIILIEHHS €r0 MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3UpYyIoue OakTepuu. 3HaueHue
XEMOCHHTe3a JUIsl )KU3HU Ha 3emie.

OHepreTudeckuii oOMeH B KJeTke. Paciienienue BemecTs,
BBIJICIICHUE U aKKYMYJIHPOBaHUE SHEPTUH B KIETKE. DTarbl
SHEpreTHYecKoro ooMena. I mukonmn3. bpokeHne u ero BUAbL.
Kucnopomnoe oxucnenue, win kKieTogHoe Apixanue. OKHCIUTENHOE
(hochopumpoBanue. DPPEKTUBHOCTL IHEPTETUICCKOTO OOMEHa.

Peaknmu maTpudHOTo cuHTe3a. | eHeTnueckas nHpopmanus u




JHK. Peanu3zanus renetndeckoil nHGOpMAaLuK B KIeTKe. | eHeTHUeCKuiA
KOJI U ero cBoMcTBa. TpaHckpurius — MaTpuuHbiii cuate3 PHK.
Tpancnsauusa — 6uocunTe3 Oenka. DTamsl TpaHcasIuu. KogupoBanue
aMHHOKHCIOT. Postk pubocom B OrocunTe3e Oernka.

Hexnerounsie popMsl kU3HA — BUPYCHI. VICTOPHS OTKPBITHS
BupycoB (/.M. BanoBckuit). OCOOCHHOCTH CTPOSHHSI U YKHU3HEHHOTO
uuKia BupycoB. bakrepuodaru. bone3nu pacteHuit, ’)KUBOTHBIX U
YeNoBeKa, BhI3bIBaEMbIE BHUpYycaMu. Bupyc umMmmyHoaeduuTa yeaoBeka
(BNY) — Bo3oyaurens CIIM/la. OOparHas TpaHCKpHUIIINS, peBepTa3a u
uHTerpasa. [Ipodunaktika pacnpocTpaHeHusl BUPYCHBIX 3a00JeBaHHH.

Hemoncmpayuu:

Hopmpemwi: H.K. Konsmos, /I.1. iBanosckuii, K.A. Tumups3es.

Tabnuyer u  cxemvr: «Tumel nuTaHus», «MeTaboaU3MY,
«MUTOXOHIPUAN, «OHepreTnyecKuit oOMen», «Xmopornacty,
«®Dorocunres», «Ctpoerme [IHK», «Crpoenue u (GyHKIHOHUPOBAHHE
reHa», «CuHTe3  Oenka», «['eHermdyeckuii  kom»,  «Bupycsm,
«bakrepuodarn», «CrpoeHne u xu3HeHHBId wuKkn Bupyca CIIN/a,
OakTepuodaray, «Perukarus JJHK».

Obopyoosanue: wopenu-amumkanmma — «Ynsoeane JHK u
TpaHCKpuIus», «buocuHres Oenka», «CTpoeHHE KIETKW», MOJENb
ctpyktypsl IHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE
OPraHu3MoOB

KieTouyHbId UK, WIM KU3HEHHBIA UK KieTku. MHTepdasza u
muto3. [lporeccrl, mpoTekaromme B mHTepdaze. Pernmmkanus — peakmus
matpuuHoro cuHTe3a JIHK. Ctpoenune xpomMocoM. XpoMOCOMHBIN Habop —
KapuoTurl. JIMMIOWAHBIA ¥ TAIUIOWAHBIH XPOMOCOMHBIE  HaOOPBHI.

XpoMaTuipbl. [MuTonoruueckue OCHOBBI Pa3MHOXEHUS u
WHJIUBUYAIbHOTO Pa3BUTHS OPTraHU3MOB.
Henenme xmetkm — wMuto3. Cramgum wmwuroza. Ilporeccsr,

MPOUCXO/SIINE HAa Pa3HBIX CTATUAX MUTO3a. DBHOTOTMYECKH CMBICIT
MHTO3Q.

[Iporpammupyemasi rubeb KIETKHA — arloNTo3.

DopMBl pa3MHOXKEHHUS OPTaHU3MOB: OECIIONIOE U TMOJOBOE. BHIBI
0ecroyioro pa3MHOXKCHHMS: JICJICHHE HAJBOE, IIOYKOBAHHUE OJHO- U
MHOTOKJIETOYHBIX, CHOpO0OOpa3oBaHMWe, BETeTATHBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAHNE OPTraHU3MOB, €TI0 3HAYEHUE JIJIS CEICKITUH.

[TooBoe pa3MHOXKEHHE, €T0 OTIIMYHSI OT OECIOJIOrO.

Metio3. Craguun Mmeio3a. Ilpoueccel, npoucxoasiiye Ha CTaAUIX
Meno3a. IloBenenune xpomocoM B Meiioze. Kpoccunrosep. buonornueckuit
CMBICII M 3HAUCHHE MEi103a.

l'amerorene3 — mporecc o00pa3oBaHUS TIOJIOBBIX KIIETOK Y
KUBOTHBIX. [lomOBBIC JKene3bl: CeMEHHUKU W suyHUKU. OOpa3zoBaHHE U
pa3BUTHE TIOJNOBBIX KIIETOK — TaMmeT (CIIepMaTO30W[, SHIEKIIEeTKA) —

cnepMaroreHe3 © ooreHe3. OCOOCHHOCTH CTPOCHHS SHICKICTOK U
cnepmaro3ouioB. OmionoTBopenue. [lapreHorenes.

NuenuBuayameHOE — pa3BuTHEe  (OHTOTEHE3). OMOpHOHAIBHOE
pazBuTHe (AMOpHoOreHe3). JTambl SMOPHOHATBLHOTO  Pa3BUTUSA Y
MMO3BOHOYHBIX  JKMBOTHBIX: JIPOOJIEHUE, TacTpPYJSAIUs, OPTraHOTeHE3.
[MocTamOpronansHOE pa3BuTHe. THIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHS:
mpsiMoe, HempsiMoe (IMYMHOYHOE). BimsHMe cpeasl Ha pa3BUTHE
OpPraHU3MOB, (JaKTOPBI, CIOCOOHBIC BHI3BIBATH BPOXKASHHBIC YPOJICTRA.

Poct u pazButme pacteHmii. OHTOTCHE3 I[BETKOBOTO PACTCHHSL:
CTPOCHHE CEMEHH, CTaJINU PA3BUTHSI.

Hemoncmpayuu:

Tabauyvt u cxemvi: «OOPMBI PA3MHOKCHHS OPTAHU3MOBY,
«JIBOITHOE OIIIOJJOTBOPEHHUE Y IBETKOBBIX pacTEeHU», «BeretaTuBHOE




pa3MHOKEHHUE pacTeHu», «Jlenenue KieTku oakTepuit», «CTpoeHue
MIOJIOBBIX KJIETOK», «CTpOCHNE XPOMOCOMBD», «KIIeTOUHBII UK,
«Permuxanus JHK», «Mutosz», «Meiios», «IIpamoe u Henpsimoe
pa3Butuey, «['ameroreHes y MiaeKoNMUTAIOUINX U YyeloBeka», «OCHOBHBIE
CTaINV OHTOTEHE3a.

Obopyodosarue.: MAKPOCKOIT, MUKpoTIperapaTsl «CriepMaTO30H Ikl
MJIEKOTIUTAIOLIETO», «SIHIeKIeTKa MIEKOTUTAIOLIEro», «Kapruokunes B
KJIETKaX KOpEeIKa JIyKa», MarHUTHas: MOJIeNb-anIIuKanus «Jlenenue
KiIeTkn», Mmoxens JIHK, Momens MeTadasHOH XpOMOCOMBI.

JlabopaTopHble M NPpaKTHYeCKHe PadOTHI:

Jlabopamopnasn paboma Ne 3. «HabmoneHne MUTO3a B KIIETKaX
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX MHUKPOIIPEIapaTaxy.

Jlabopamopnan paboma Ne 4. «V13ydeHne cTpoeHUS MOIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.

Tema 6. HacjiecTBEHHOCTh M H3MEHYHMBOCTb OPraHU3MOB

[Ipeamet u 3amaun reneTuku. Vcropus pa3BuTHs reHeTUKU. Posib
LIUTOJIOTHU U IMOPUOJIOTHH B CTAHOBJIIGHUH TeHETHKH. Bkian poccuiickux
1 3apyOeKHBIX YUEHBIX B Pa3BUTHE TCHETHUKH. METOIbl TEHETHKN
(TuOpUOOIOTHYECKUH, IUTOTEHETHYECKUN, MOJIEKYIISIPHO-TEHETHIECKHUH ).
OcHOBHbIe TeHeTHUYEeCKUe MOHATHA. | eHeTHueckas CUMBOJIHKA,
HCIIONIb3yeMast B CXeMax CKpelUBaHHM.

3aKOHOMEPHOCTH HaCIIeAOBAHUS PU3HAKOB, YCTAHOBJICHHEIE [ .
Menzaenem. MoHOTHOpHIHOE CKpeIIUBaHNe. 3aKOH €AMHO00pa3Hs
ruOpUIOB EPBOT0 MOKOJNeHHUs. [IpaBuio JOMHUHUPOBaHNUS. 3aKOH
pacIieruieHns mpu3HakoB. [ umoresa unctoTsl rameT. [loHoOe 1 HEnmoTHOe
JIOMHHHPOBaHUE.

JuruOpuaHoe ckperBanue. 3aKOH He3aBUCUMOT'O HACIIeTIOBaHHS
npu3HaKoB. L{uToreHeTnyeckue OCHOBBI TUTHOPHUTHOTO CKPEIINBAHUSI.
AHanm3upyrolee cKpenBadue. Mcrnoas30BaHne aHAIM3UPYIOMIETO
CKpEIIMBaHUS 7S ONpeeNIeHUs] TeHOTHUIIa OCOOU.

CuenieHHOe HaclieloBanue npu3HakoB. Pagora T. Moprana o
CIIETNIEHHOMY HAacJIeIOBaHHUIO TeHOB. HapyieHue crieruieHns TeHoB B
pe3yIbTaTe KpOCCHHOBEDA.

XpOoMOCOMHas TEOPHSI HACIIECTBEHHOCTH. | eHeTHUECKUE KapThl.

I'eneTrka mona. XpoMOCOMHOE OTIPEICIICHHE T10JIa. AYTOCOMBI U
TIOJIOBBIE XPOMOCOMEI. | 'OMOTaMeTHEIE U TeTeporaMeTHbIe OPTaHU3MEI.
HacnenoBanue npu3HaKoB, CIETIEHHBIX C TIOJIOM.

N3menunBocTs. Buibl ©13MEHUNBOCTH: HEHACEACTBEHHAS U
HacJe/CTBeHHAs. Poib cpesibl B HeHaCIe ICTBEHHON U3MEHYHBOCTH.
XapakTepucTrKa MOAU(PUKATMOHHON N3MEHUYNBOCTH. BapuanmoHHslii psin
Y BapuannoHHas KpuBas. Hopma peakunn npusaaka. Konnyectsennsie n
KaueCTBEHHBIE MMPU3HAKU U UX HOpMa peakinu. CBoiicTBa
MOJU(PHUKAINOHHOW U3MEHYHBOCTH.

HacnencTBennas, wim TeHOTHITNYECKAs], U3MEHIHBOCTb.
KoM0OuHaTHBHAsS U3MEHUYMBOCTh. Mei03 1 T0JI0BOH Mpoliecc — OCHOBa
KOMOWHATHBHOW M3MEHYMBOCTH. MyTallMOHHAst NU3MEHYMBOCTD.
Kiraccudukarys MyTaruii: reHHBIE, XpOMOCOMHBIE, TCHOMHBIE. YacToTa u
MIPUYUHBI MyTauil. MyTareHable pakTOpbl. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacnencTseHHol usmenunBocty H.M. Basunoga.

BHesanepHas HacneACTBEHHOCTh U U3MEHUNBOCTb.

I'eneTtnka yenmoeka. Kapnorwm uenoBeka. OCHOBHBIE METOIBI
TCHETHKH YeJIOBEKa: TeHeaJornueCKUi, OIM3HEIOBBIN, INTOr€HETHYECKH,
OMOXMMHUYECKHH, MOJIEKYJISIpHO-TeHeTHYeckuid. COBpeMeHHOe
oTIpe/ieTIeHHE TeHOTHIIA: TOTHOTEHOMHOE CEKBEHHPOBAHHUE,
T€HOTUIIUPOBaHUE, B TOM uuciie ¢ noMonisto [11[P-ananu3za.
HacnenctBennsie 3a0oneBaHus 4eI0BeKa: TeHHbIE 00JIe3HU, 00JIE3HH C
HACJIe/ICTBEHHOHN MPEAPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE OOJIE3HU.




ComaTnueckue 1 reHepaTHBHbIE MyTallid. CTBOJIOBBIE KIETKH. [IpHHIMIIEL
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMHUIAKTHKH U JICUSHUS
TeHETHUECKUX OoJe3Hel. MequKo-TeHeTHIeCKOe KOHCYIbTHPOBAHHE.
3HaueHNe METUIIMHCKON TeHETUKH B MPEAOTBPALLICHUN U JICYEHUN
TeHeTHYECKNX 3a00JIeBaHMA YeTTOBEKa.

JdemoHcTpanuu:

Hopmpemwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C.
Yersepukos, H.B. Tumodees-Pecosckuii, H.11. BaBuios.

Tabauyst u cxemvi: « MOHOTHOPHIHOE CKPEIINBAHUE U €TI0
LIUTOTEHETUYECKAs! OCHOBAY», «3aKOH PaCIIENIICHHs U €T0
LUTOT€HETHYECKAass OCHOBaY, «3aKOH YHCTOTHI raMeT», «urudpuanoe
cKpemuBanue», «L{utonornaeckne 0CHOBBI AUTHOPUIAHOTO
CKpeIIMBaHUsD», «Melo3y», «B3anumMoaeiicTBIe aJlIeIbHBIX T€HOBY,
«I'eneTnyeckue KapThl pacCTEHUH, KUBOTHBIX U yesloBeKay, «[ eHeTnka
nonay, «3aKOHOMEPHOCTHU HACJIEJOBaHUS, CLICINIEHHOTO C IOJIOM),
«Kapuoturibl 4enoBeKa U 5KUBOTHBIX», «BUAbI N3MEHUUBOCTHY,
«MoaudukannoHHas U3MEHUYNBOCTEY, «HacnenoBanue pesyc-dakropay,
«"eHeruka rpymnm KkpoBu», «MyTalMOHHAas U3MEHUYUBOCTD.

O6opynoBaHre: MOJIENH-aNIUTUKAIU « MOHOTHOpHIHOE
cKpeluBaHuey, «HemnomHoe moMuHIpoBaHuey, «Iurndbpuntoe
cKpermuBanue», «Ilepexpéct xpoMocom», MUKPOCKOI U MUKPOIIpernapaT
«Apozoduna» (Hopma, MyTanuu (GOPMBI KPBLTBEB M OKPACKH TENA),
repbapuii «I'0pox MOCEeBHONY.

Jlabopamopnovie u npakmuueckue padomol:

Jlabopamopnas paboma Ne 5. «I3ydueHue pe3ynbTaToB
MOHOTHOPHIHOTO U AUTHOPUIHOTO CKPEIIMBAHUA y IPO30(IITEI Ha
TOTOBBIX MUKpOIpenapaTaxy.

Jlabopamopnasn paboma Ne 6. «3yuenue MoaudUKaIMOHHON
HW3MEHUYHUBOCTH, IOCTPOEHUE BAPUALIMOHHOTO PAJla U BAPUALIMOHHOMN
KPHUBOW».

Jlabopamopnasn paboma Ne 7. «AHanu3 MyTaiuil y Apo30Quiisl Ha
FOTOBBIX MHUKPOIIpENapaTax.

Ilpakmuueckan padoma Ne 2. «CocTaBieHNe U aHATTU3
POIIOCIIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenexkuus Kak HayKa U Iporecc. 3apoXkAeHUE CENCKIUN H
nomectukanus. Yuenue H.M. BaBuioBa o LieHTpax MpOUCXO0XKICHUS U
MHOT000pa3usi KyJbTYPHBIX pacTeHui. LleHTpbI mporcX ok IeH s
JOMAIIHUX XKUBOTHBIX. COPT, NOPOJIa, IITAMM.

CoBpeMeHHbIE METOIBI CeNEeKIMA. MacCcoBBIM N MHIMBUAYaIbHBII
OTOOPHI B CENIEKIINY PACTEHHUH 1 )KUBOTHBIX. OIlEHKa 3KCTEephepa.
brnuskopoacTBeHHOE cKperuBanie — MHOpUAMHT. YucTas JTuHUA.
CkpemuBaHue YUCThIX JIMHUN. ['eTepo3uc, wim rubpugHas cuia.
HepoxacreenHoe ckperuBanye — aytopuauar. OTaanéHHas ruopuau3aius
u €€ ycnexu. MICKyCCTBEHHBIM MyTareHe3 U MOoJy4eHue IOJUIIIIOUI0B.
JlocTrKeHns CeIeKIIMY PacTEHHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTexHomorus Kak oTpacis IPOU3BOJICTBA. | €HHAS HH)KEHEPHSL.
Oransl co3nanns pekomOuHanTHON JIHK 1 TpaHCreHHBIX OpTaHu3MOB.
Krnerounas nnxeHnepus.

KneTtounsle KynbTypsl. MHKPOKIOHAJIBHOE pa3MHOXKEHHE
pactrenuii. KitoHnpoBaHH€e BbICOKOIPOIYKTUBHBIX CETbCKOX035MCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKHE U dTHYecKue nmpooiembl. [MO —
TeHETHYECKH MOTU(PUINPOBAHHBIE OPTAaHU3MBEI.

JdemoHcTpanuu:

Topmpemswi: H.W. BaBunos, 1.B. Muuypus, I'.JI. Kapneuenko,
M.®. lBaHoB.

Tabauysl u cxemvi: xapta «L{eHTPHI MPOUCXOKACHUS U




MHOT000pa3us KyJIbTYPHBIX pacTeHui», «[lopoer moManHmx
KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHui», «OTnanéHnas
rubpuanzanus», «Padotsl akagemuka M.®D. lBanoBay, «llonummonausy,
«O0BEKTHI OMOTEXHOIOTUNY, «KIleTOUHBIE KyJIbTYpPhI U KJIOHUPOBAHUCY,
«KoHCTpynpoBaHUEe U IEPEHOC TEHOB, XPOMOCOM).

Obopydosarue: MyISKY IDIOJOB U KOPHEIUIOAOB AUKHX (OPM U
KyJBTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX03sHCTBCHHBIC
pacTeHus.

JlaGopaTopHble U MPaKTHYEeCKHE PA0OThI:

Oxcekypcus «OCHOBHBIE METO/BI U TOCTHIKCHHUSI CEJICKIINU
PACTCHHI U )KUBOTHBIX (Ha CENICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO QepMmy,
COPTOHUCITBITATENbHBIA yIACTOK, B TETUIMYHOE XO3SHCTBO, TA00PATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO HEHTPA)».

11 KJIACC.

Tema 1. BoIOHOHHAS OHOJIOTHS

IIpeanocbulky BOZHUKHOBEHHUS 3BOIOLIMOHHON TEOPHUU.
OBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH. BiinsiHue 3BONIOIIMOHHON
TEOPHUHU Ha pa3BUTUE OMOJIOTUHU U APYTHX HAYK.

CeunerenbcTa 3Bosronuy. [laneonTonoruueckue:
[IOCJIEZI0BATENBHOCTD MOSIBICHUS BUAOB B AJICOHTOIOTNYECKON JIETOMHCH,
niepexoiHbie (opMbl. broreorpaduueckue: cxoncTBo U paznuune hayH u
(h70p MaTEpPUKOB U OCTPOBOB.

OMOpHoTIornYecKkre: CX0CTBa M Pa3inirsi SMOPHOHOB Pa3HbBIX
BUJIOB MI03BOHOYHBIX. CPaBHUTENILHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHaJIOTHYHbIE, PyAUMEHTAPHBIE OPTaHbl, aTaBU3Mbl. MOJIEKyIIpHO-
OMOXMMHYECKHE: CXOJICTBO MEXAaHU3MOB HACIICJICTBEHHOCTH H OCHOBHBIX
MeTa0OJMUECKHUX MyTel Y BCEX OPraHU3MOB.

OomrononHas teopus Y. Jlapsuna. [Ipeanoceuiku
BO3HUKHOBEHHMS JapBUHU3MA. J[BIKYIIIME CHUIIBI IBOJIFOIIMH BHUJIOB 110
HapBuny (M30bITOYHOE Pa3MHOKEHHE TIPU OTPAHUICHHOCTH PECYPCOB,
HeolpeaenéHHas N3MEHINBOCTh, 00ph0a 3a CyILeCTBOBAHUE,
€CTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus apomornu (CTD) u e€ ocHOBHbIE
TIOJIOKEHUSI.

MuxposBostorust. [lomymsinys kak exuHULIa BUIA U SBOJITIOLNH.

JBmxymiyie cuitbl (pakTopsl) SBOTIOIUH BUIOB B IPHPOJIE.
MyTalMOHHBIH TPOIIecC U KOMOMHATUBHAS U3MEHUHBOCTD.
[onmynsumonHblie BOIHBI U Apeiid reHoB. M3omsamust 1 Murpanms.

EcrecTBenHnslii 0TO0p — HampaBisromuil Gaktop sBoironuu. Popmbl
€CTECTBEHHOTO 0TOOpa.

[IprcnocoOneHHOCTh  OPraHU3MOB ~ Kak  Pe3yJlbTaT  SBOJIOLMU.
[Ipumepsl  mpucnocoOneHuit y  opraHu3MoB.  ApoMopdo3bl |
WINO0aanTaliuH.

Bun u BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE (HOPMBI
BUA000Pa30BaHUs: TeorpaduuecKoe, IKOJIOTHIECKoe.

MaxpoaBoumorusi. @opmbl dBoNIONMK: QUIIeTHYecKas, JUBEPreHTHAs,
KOHBEpreHTHasl, mapajuienapHas. HeoGpaTuMocTh IBOIIOINH.

[Ipoucxoxnenue oT HeCIMelUaTu3upOBaHHBIX MIPEIKOB.
[Iporpeccupyroimas cnenuanuzanus. ATanTuBHAs paguanus.
Jlemoncmpayuu:

Moptpetsr: K. Jlunneit, K.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii,
K.M. bap, 3. I'ekkens, ®. Mromep, A.H. CeBepiios.

Tabnuyvr u cxemvl: «Pa3BuUTHE OPraHMYECKOTO MHUpa Ha 3emiie,
«3apoApIi  TTO3BOHOYHBIX JKUBOTHBIX», «ApPXEONTEepHKC», «DOpMBI
0oprOBI 3a cymiecTBoBaHUe», «EcTecTBeHHBIH 0TOOpP», «MHOTOOOpa3ue
COpPTOB pacTeHui», «MHOTo0Opasue Mopox >KMBOTHBEIX», «llomymsiumy,




«MyTallMOHHAsT W3MEHYUBOCTBHY, «Apomopdo3er», «nuoaganranuny,
«O6mras nmereHepanus», «JBrkymue cuiibl 3Bomronmm», «Kapra-cxema
MapmpyTta mytemectsus Y. JlapBuna», «bopnba 3a cymiecTBoBaHHEY,
«[Ipucnoco6neHHOCTD OpPTraHHU3MOBY, «[eorpaduueckoe
BHI000pa30BaHNEe», « IKOJIOTHIECKOE BUI000Pa30BaAHHECY.

Obopyoosanue: KOJUNIEKIHA HACEKOMBIX C DPAa3IMYHBIMH TUIAMH
OKpack, Habop IUIONOB M ceMsH, Koyuiekius «[IpuMepbl 3amuTHBIX
MPUCHOCOONICHUH Yy IKHUBOTHBIX», Monenb «OCHOBHBIC HAampaBlICHUS
IBomOIMM», 00BEMHaAs  Momenb  «CTpoeHHWe  TOJOBHOTO — MO3ra
[T03BOHOYHBIX).

Buoreorpadpuueckas kapta mMupa, Komwiekuusa «PopMbl COXpaHHOCTH
HCKOMIaeMbIX XUBOTHBIX M PAacTeHUi», Moaens ammukamus «llepekpéct
XpoOMOCOM», BIaXHBIE Tpemaparsl «Pa3Butne Hacexomoroy», «Pa3Butue
JSATYIIKWY), MUKponpenapar «Jpozoduna» (Hopma, MyTanud (GOpMel
KPBUIBEEB U OKPACKH TeTa).

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

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

Jlabopamopnaa paboma Ne 2. «OnmcaHue TPUCTIOCOOTCHHOCTH
OpraHu3Ma U e€ OTHOCUTENIFHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHMe H pa3BUTHE KU3HU HA 3emJie

JloHayuHBIe TIpEACTaBIEHHWS O 3apOXKACHWU KU3HU. Haydnbie
TUIOTE3bl BO3HUKHOBEHUS JKM3HW Ha 3emiie: aOHOreHe3 W TMaHCIEepMUsl.
XuMuyeckast 3BOMIONMS. AOHOTeHHbIN CUHTE3 OpraHMYeCKUX BELIECTB M3
HEOPTaHWYECKUX. OKCIIEPHUMEHTAIBHOE TIOATBEPKACHHUE XUMUYECKON
sBomonni. HadanpHble dTambl OwWoONOrMYecKoi sBomonuH. [ wmoresa
PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE
npoTokneTky. [lepBrie KiIeTk U ux 3BoIoNHsI. POpMHUPOBaHHUE OCHOBHBIX
TPYIIIT )KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emiie WO dpaM U Tnepuomam. Karapxei.
Apxeiickag u TmpoTepo3oiickas 3pbl. llameo3olickag spa U e€ mepuonbl:
KeMOPHICKHIA, OPIOBUKCKUH, CUJIYPUUCKHUH, JI€BOHCKHUU,
KaMEHHOYTOJIbHBIH, TEPMCKHUH.

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

KaitHo3oiickass spa W €€ TEpHOIBI: MAlCOTCHOBEIN, HEOTEHOBBIM,
AHTPOTIOT€HOBBIA.

XapakTepucTHKa KJIMMaTa W TeOJIOTHYeCKHX mporeccoB. OCHOBHbBIE
9Talbl ABOJIOIHMUA PACTHTEILHOTO W JKUBOTHOTO MHpa. ApoMopdo3sl y
pacTeHuii u )KUBOTHBIX. [losiBIIeHHE, pacIBET U BEIMUPAHHUE TPYIII KUBBIX
OpPTraHHU3MOB.

Cucrema OpraHMYECKOT0 MUpPa Kak OTpakeHue 3Boonnu. OCHOBHBIE
CHUCTEMAaTHYECKHE IPYTIbI OPraHU3MOB.

OBomronusl  4enmoBeka. AHTpPOMONOrHs Kak Hayka. PasButue
MIPEICTAaBICHUH O TPOHUCXOXKACHUW dYeloBeKa. MeTonpl U3ydeHUs
anTporniorere3a. CXoICcTBa ¥ pa3Nu4Mi 4YeJOBEKAa W  IKUBOTHBIX.
CucreMaTHYECKOE MTOJIOKEHUE YEIOBEKA.

HOewkynme cuibl  (dakTopbl) aHTponoreHesa. HacnencTBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOImecTBEeHHBIN 00pa3 >KW3HH,
W3TOTOBJIEHHE OPYIUl TpyJa, MBILUIEHHE, pEYb.

OCHOBHBIE CTaUM W BETBU 3BOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH,
Yenosek ymenbiii, Uenoek npsaMoxoasiiui, UenoBek HeaHIEpTalbCKUH,
UYenoBek  pasyMmHbli. Haxonku  nckomaembIX — OCTaTKoB, — BpeMs
CYIIECTBOBaHUs, OONAaCTh paclpocTpaHeHUs, 00BEM TOJIOBHOTO MO3ra,
00pa3 KU3HH, OPYIHSL.

UenoBeueckne pacbl. OCHOBHBIE OOJBINHE pachl: EBPOICOMTHAS
(eBpasmiickas), Herpo-aBcTpaJOuAHAs (PKBATOPHUAIbHAS), MOHTOJIOMIHAS
(asmarcko-amepukaHckas). UepTsl IpHUCIIOCOOICHHOCTH TPEACTaBUTEIICH




YeJIOBEYECKHUX pac K YCIIOBUSM CYIIECTBOBaHMs. EAMHCTBO 4emOBEUYECKHUX
pac. Kputuka pacuszma.

Lemoncmpayuu:

[optpetsr: @. Penn, JI. Iactep, A.W. Onapun, C. Munnep, I'. 1O0pu,
Y. JlapBuH.

Tabnuyvr u cxemvl. «Bo3HukHOBeHHe COIIHEUHOH CHCTEMBI»,
«Pa3ButHe opranudyeckoro mmpay», «PactutenbHas kieTka», «KuBoTHas
knetka», «lIpokapuotmueckass knetka», «CoBpeMeHHas cHcTeMa
OpPraHUYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS
YeloBeKa M YeJOBEKOOOpasHbIX  00e3bsiH», «OCHOBHBIE  MecTa
MaJEOHTOJOTMUECKUX HAaXOJOK TPENKOB COBPEMEHHOIO YEJIOBEKay,
«JIpeBHeimue moany, «pesaue moamn», «IlepBble COBpEMEHHbIE JTIOAN,
«HenoBeueckue pacoi».

Obopyoosanue: mynsxcu «lIpoucxoxmenue denaoBeka» (OHOCTBI
aBCTpaJIONIUTEKa, MUTEKAaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIEIKU
WIN W300paXeHHsI KAMEHHBIX OpYyIWH TEepBOOBITHOTO YeloBeKa (KaMHH-
YOIIEephl, pyomia, ckpedia), reoXpOHOJIOrHUeCKas Ta0JMIa, KOJUICKIUS
«DOpMBI COXPAHHOCTH UCKOIIAEMBIX JKUBOTHBIX U PACTEHUN».

JlaGopaTopHble U IPaKTH4YeCKUe PadOThI:

Ilpakmuueckaa padoma Ne 1. «V3ydeHue HCKOMAEMBIX OCTATKOB
paCTeHI/Iﬁ 1 )KUBOTHBIX B KOJIJICKIUAX».

Oxcxkypcus  «OBOJIOIUS  OPTaHWYECKOT0 MHpa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN MIIH KpaeBeTUeCKUil My3eil).

Tema 3. OpranusMbl U OKPY:KAOLIAS cpeaa

OKOIIOTHST KaK Hayka. 3aJadyd M pa3feiibl dKojoruu. Meroabl
JKOJIOTMYECKUX  HMCCIEAOBaHUM.  DKOJOTMYECKOE  MHPOBO33pPEHHE
COBPEMEHHOI'0 YeJIOBEKa.

Cpenpl  oOWTaHWsI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3[YIITHA,
MOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

DKOJIOTUYECKHE (akTopsl. Knaccudukanust ~ 3KOJOTHYECKHX
(hakTOpoB: abWOTHYECKHE, OMOTHYECKHE W aHTPOINOreHHble. JlefcTBue
AKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

AlOuoruueckre  (GakTOpbl:  CBET, TEMIIEpaTypa,  BJIAYKHOCTb.
®doronepuoausm.  [lpucnocoOneHuss  OpraHu3MOB K JICHCTBHIO
abnoTtnueckux GpakTopoB. bruomornyeckue puTMBL.

buornyeckne dakropel. Buapl OHOTHYECKMX B3aWMOJICHCTBUIA:
KOHKYPEHIIUS, XWIIHUYECTBO, cuMOM0o3 u ero ¢Qopmer. [lapazutusm,
KOOTIeparIis, MyTYyallu3M, KOMMEHCaIIN3M (KBapTHpaAHCTBO,
HaxJeOHMYECTBO). AMEHCANIN3M, HEHTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUI 11 CYIIECTBOBAaHUS OPTaHU3MOB B  TIPUPOJHBIX
cooO1iecTBax.

DKOJIOTUYECKHE XapaKTepPUCTUKU NOMyJsiiui. OCHOBHBIE MOKa3aTelH
MOMYJISIIIAA:  YUCIEHHOCTh, IUIOTHOCTB, POXJIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpaIysl. JIMHaMHUKa YHCIIEHHOCTH TIOIYJISIIIHY 1 € perysIus.

JHemoncmpayuu:

Hopmpemui: A. I'ymbonsar, K.®. Pyise, O. I'ekkens.

Tabnuyer u cxemor: xapra «llpupomasie 30HBI 3emim», «Cpembl
oOuTaHus OpPTraHU3MOBY, «DoTornepruou3m», «JTomymnsmmy,
«3aKOHOMEPHOCTH  POCTa  YUCJIEHHOCTH  MOMYJSAUUH  UH(Y30pHH-
Tydenbkmy, «[InumieBbie nenm.

JlabopaTopHble M MpaKTHYeCKHe padoTHhI:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckue 0OCOOCHHOCTH
pacTeHHii U3 Pa3HBIX MECT OOUTaHUSD.

Jlabopamopuasa paboma Ne 4. «BnusHEEe CBETa Ha POCT M Pa3BUTHE
YEpEHKOB KOJIEycay.

Ilpakmuueckan paooma No 2. «Ilogcuér TMIOTHOCTH TIOITYJISIIHIA




Pa3HbIX BUAOB PACTCHUI».

Tema 4. Coo011ecTBa M IKOJTOTHYECKHE CHCTEMbI

CoobmiectB0 opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a:
BUJOBasi, IMPOCTPAaHCTBEHHas, Tpoduueckas  (mumenas). Buabl-
noMuHAHTHL. CBs3H B OHOIIEHO3E.

DKOJIOTHUECKHE CHCTEMBI (3KocucTeMbl). [loHsaTne 00 skocucreMe U
OuoreoneHo3e. OyHKIIMOHAIEHBIE KOMITOHEHTBI 9KOCHCTEMBI:
MPOAYLIEHTH, KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelecTB M IOTOK
SHEpruM B dKocucTeMe. Tpoduueckne (THIEBBIE) YPOBHH 3KOCHCTEMBI.
[Mumessie uenu u cetr. OCHOBHBIE TOKa3aTeM YKOCUCTEMBI: OHoMacca,
OPOAYKIMS. ODKOJIOTMYECKHE MNHUpaMHIbL: TMPOAYKIUH, YHCICHHOCTH,
O6uomaccel. CBoiicTBa 3KOCHUCTEM: YCTOMYMBOCTb, CaMOpPETYJIILKS,
pasButue. CyKmeccusl.

[IpuponHbeie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKocHcTeMa
XBOWHOT'O MJIM LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHUCTEMEI. Y POO3IKOCHUCTEMBI.
buonmornueckoe M XO3AHCTBEHHOE  3HAYCHHE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobpasue xak hakrop ycroitunBoctr sKocucteM. CoxpaHeHne
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emie.

VYuenne B.M. Bepnaackoro o Owuocdepe. ['panuisl, coctaB u
CTpyKTypa Omocdepsl. JKuBoe BemecTBo 1 ero ¢yHKkmuu. OcoOEHHOCTH
omocdepsl Kak Tmo0aNpHON dKOCHCTEMBL. [[MHammdeckoe paBHOBECHE U
oOparHas cBsi3b B Ouocgepe.

KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LHKJIBI 3JIEMEHTOB
(yrmepona, azota). 3oHaNEHOCTE OHOChepbl. OCHOBHBIE OMOMEBI CYIIIH.

UenoseuecTBo B Ounochepe 3emiu. AHTPONOICHHBIC HM3MCHEHUS B
ouocdepe. [00aIbHBIC FKOJIOTHYECKUE TPOOIIEMBI,

CocymectBoBanue  mpupoAasl M uenoBeuecTBa.  CoxpaHeHHE
O0uopa3sHoOOpa3usi Kak OCHOBa ycToWuymBocTH Ouochepsl. OcHoBa
palroHaJIBHOT'O yHpaBJICHUA MPpUPOJHBIMU pecypcamu u ux
ucnonb3oBaHue. JJoctwkeHns OMOIOTHH U OXpaHa IPUPOJIBL.

Lemoncmpayuu:

Topmpemoi: A JIx. Tencmu, B.H. Cykaués, B.. Bepuanckwii.

Tabruyvr u cxemwi: «llumeBsle menu», «bHOILIEHO3: COCTaB U
CTPYKTYypay, «[Ipupognbie  coobmiecTBay, «lemn  muTaHuA»,
«Jxonornyeckas mnupamuna», «bunocdepa m yemoBek», «DkocHucTema
HIIMPOKOJIMCTBEHHOI'O Jiecay, «IKOCHCTeMa XBOWHOTO Jecay, «buorenos3
BozoEMay, «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3ACHCTBHS Ha
npupoay», «BakHellne NCTOYHUKU 3arpsA3HEHHS BO3AyXa M IPYHTOBBIX
Bo», «llouBa — BaxkHe#mas coctapisiomas Ouochepol», «DakTophl
nerpaganuu mouy», «llapHukosslil s3¢dexT», «PaKkTopsl PaAHOAKTUBHOTO
3arps3HEHUS ouochepoi», «O6mas CTPYKTypa ouocdepoi»,
«Pacnpocrpanenue xu3Hu B 0uochepe», «O30HOBBIN dKpaH Ouocheps»,
«Kpyrosopor yriepona B 6uocdepe», «kKpyroBopoT a3oTa B IpUpoJIe».

Obopyoosanue: Mopaenb-anmukauus «TUNUYHbIE  OHOLECHO3BD),
repbapuii  «PacTurenbHbie  cooOmiecTBay, KoJuleKiuu — «bHoneHo3y,
«BpenuTenu BaXHEHIINX CENTbCKOXO3IUCTBEHHBIX KYJIBTYp», TepOapuu H
KOJJIEKIIMA PACTeHWH W JKUBOTHBIX, MPHHAAJICKAIIUE K Pa3HBIM
SKOJIOTUYECKMM TIpynmnam ojnHoro Buja, Kpachas kuura Poccuiickoit
denepannu, H300paKSHUS OXPaHIEMbIX BUOB PACTEHUH U JKUBOTHBIX.

DOopMBI KOHTPOJISI

VYcTHBIN OTBET, JOMamHss paboTa, TECThl, KOHTPOJbHBIE pabOTHI,
nmpakThyeckas pabora, yaboparopHas paloTa, pelieHHe 3ajad,
TBOpUYecKas paboTa, mpoekTHast padoTa.
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