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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke HpPOrpaMMbl MO OMOJOTHH TEOPETHUECKYIO OCHOBY ISl OTIPENEIICHUS
MOJIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS ydeOHoro mpeamera «buomorus» cocraBuim:
koHuenrtyanbHble nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIECHHOCTH IEJIeH, COMep KaHMs,
pe3ynbTaToB 00ydeHUsi U TpeOOBAHUN K YpPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
O0IIMX LENAX U NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHErO
obmiero obpazoBanus B Poccuiickoit denepanuu, a Takke MOJI0KEHUS O crienndruke OMOJIOTHH,
e¢ 3HAYCHWU B IMO3HAHWHU >KUBOW NPUPOABI U OOECIIEYCHUH CYIIECTBOBAHUS UEIOBEUYECKOTO
obmectBa. CoryiacCHO Ha3BaHHBIM MOJIOKEHHUSM, ONPEAEICHbl OCHOBHbIE (DYHKLIUHU HPOTPAMMBI
1o OMoJIoTHH U €€ CTPYKTypa.

[TporpamMma o 6uosioruu AaéT MpeCTaBIICHUE O IEIAX, 00 o0mIel cTpaTternu o0ydeHus,
BOCIMTAHUA M PAa3BUTUS O0O0ydYarolMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
ompezensieT o0sA3aTeIbHOE MPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYpy, paclpelesieHue Io
paszenaM M TeMaM, PEKOMEHIYEeMYIO IOCJeI0BATeIbHOCTh M3y4eHHUs y4yeOHOro marepuana ¢
y4ETOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKHA 0Opa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaroIuXCsl.

B nporpamme mo OHOJOTMHM TakKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM oOydeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHON EATEIbHOCTH/Y4eOHBIX AEUCTBUI 00yYaromuXcs 1Mo
OCBOEGHHUIO COJIEpKaHUsl OMOJIOTHYECKOro 00pa3oBaHusl.

B mporpamme mo 6uonorum (10-11 kmaccel, 6a30BbI YpOBEHb) pEaIM30BaH MPUHIIHIT
IIPEEMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oyarojaps 4YeMy B HeH MPOCMaTpUBAETCS
HANpPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (HOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHUS,
NpEJCTaBICHUNA O 3A0pPOBOM oOO0pa3e KM3HM M OEpeKHbIM OTHOLICHHEM K OKpYXKaromei
npuponHoil cpene. IlosTomMy Hapsay c u3ydeHHeM OOLIEOMOJIOTMYECKHUX TEOpUM, a TaKxke
3HAHWH O CTPOCHUH JKUBBIX CUCTEM PAa3HOTO PAaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MporpamMme Mo OWOJIOTUH YAEICHO BHHMAHHUE HCIOJIBb30BAHUIO IOTYYEHHBIX
3HAHUU B MOBCEJHEBHOW JKU3HU ISl PELLICHUS TPUKIIATHBIX 3a[a4, B TOM YHCIe: MPO(PHUIaKTUKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMH  YEJIOBEKa, MEAMKO-TEHETUYECKOT0  KOHCYJbTHPOBAHUS,
000CHOBaHUSI SKOJOTUYECKH I1eJecoo0pa3HOro MOBEACHUS B OKpY’KAOIIEH MPUPOIHOU cpere,
aHajM3a BIMSHUS XO3SHCTBEHHOW JESTEIBHOCTH 4YelOBeKa Ha COCTOSHUE NPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH Yy4eOHOTO
npeamera «BbHONOTHs» MPOJUKTOBAHO HEOOXOJMMOCTBIO 00ECTICUCHHS YCIOBUH Ui PEIICHHUS
OJTHOHM M3 aKTyaJbHBIX 33[a4 IIKOJIHHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOPAast MPEAIoaraet
dbopMupoBaHue y OOyYarOIIMXCS CIHOCOOHOCTH aJalTUPOBAThCSI K HM3MEHEHMSIM JAMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHMMaeT BakHoe mecTo. OHa
obOecnieurBaeT (GopMHUpOBaHUE y OOyUaIOIUXCA MPEACTABIEHUN O HAYyYHOW KapTUHE MHPA,
pacmmpsieT 1 0000IaeT 3HaHUs O )KUBOH MPHUPOJIE, €€ OTIIMYUTENIBHBIX PU3HAKAX — YPOBHEBOM
OpraHu3allMid M HBOJIOLUH, CO3MAET YCIOBUS MJs: TO3HAHMS 3aKOHOB JKUBOW MPUPOIBI,
¢dbopMupoBanus (YHKIMOHAIBHOW TIPaMOTHOCTH, HaBBIKOB 370POBOI0 M 0e30MacHOro obpasa
KHM3HH, YKOJIOTHYECKOTO MBIIUICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIEC U YETOBEKY.

bonbmioe 3Havenwe OuWoONIOTHA HMMEET TakkKe JUIsl pPELICHUs BOCHHUTATENbHBIX U
Pa3BUBAIOIIMX 337a4 CPEAHETO OOIIero o0pa3oBaHus, COIMAIM3AIMN oOy4Jarommxcs. V3yuenue



ouonoruu obecrieunBaeT YCIIOBHS JUTSt (dhopmMupoBaHus WHTEIJICKTYalbHBIX,
KOMMYHHKAIIMOHHBIX H I/IH(l)OpMaIII/IOHHI)IX HaBbIKOB, 3CTETHUECKOU KYJbTYPHI, CHOCO6CTByeT
MHTETpaly OMOJIOTMYECKUX 3HAHUHM C MPEJCTABICHUSMHU U3 JIPYTUX y4eOHBIX IPEIMETOB, B
YaCTHOCTH, (PU3UKU, XMMHUHU U reorpaduu. Ha3BaHHbBIE MO0KEHUS O PeJHA3HAYEHUH YUeOHOTO
npenMera «buonorus» cocraBUIM OCHOBY Ui ONpeAeNieHUus TMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €T0 COJIePKaHUs, IPEICTABICHHOTO B IPOrpaMMe 1O OHOIOTHH.

OT160p conepxanus yueOHoro npeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UINI KYJIBTYpPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOYYaIOLTUECs JTOKHBI
OCBOUTH 3HAHHUS U YMEHHS, 3HAUUMBIE JUIsi (POPMUPOBAHUS OOIIEH KYIbTYpHI, OMPEISISIONIIe
aJIeKBaTHOE TIOBEJCHHE 4YeJIOBEKa B OKpYXKaloUlel MNpUpoaHOMl cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KMU3HHU U MPAKTUYECKOU JeaTebHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HaHUI
3aHMMAIOT 3JIEMEHTHl COJEp’KaHus, KOTOpble CIy>KaT OCHOBOM i  (OpMUPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa ¢ IIEHHOCTHBIX
OpPHUEHTAIIUAX JIMYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3aIIUU OMOJIOTHYECKOTO 00pa30BaHMUs.

CrtpykrypupoBaHHe cojepxaHus Y4yeOHOro MaTepuana B HporpamMme MO OHOJOTHUU
OCYIIECTBIIEHO C YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYHUTEIHHBIX OCOOCHHOCTSIX
KUBOM TPUPOJIbI, 0 €€ YPOBHEBOM OpraHU3allMM W SBOJIOUMU. B COOTBETCTBUHM C 3TUM B
CTPYKType y4eOHOro mpenMera «BHOJIOTHS» BBIICIICHBI CIEIYIOIINE COJCPIKATCIIBHbBIC JTHHHH:
«buoinorus xak HayKa. MGTOZ[bI HAay4YHOT'O IMO3HAaHHA», «Knerka xak Omoioruueckas CUcTeMay,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa U MHOTooOpa3ue OpraHuYecKoro Mupay,
«IBOJIIOIUSA JKUBOW TPUPOJIBI», « IKOCHCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wsydyenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
OoOy4arolUMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIBHONH OpraHMU3allMi >KUBBIX CHUCTEM
pa3HOTO paHra U MPUOOPETeHNE YMEHUI UCIIONB30BATh OTU 3HAHUS JJISl TPAMOTHBIX ACHCTBUI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmkeHne 1end u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs pelIeHueM CIeTyIOIUX 3a/au:

OCBOEHHE OOYYaIOIMMUCS CHUCTEMBbl 3HAHUM O OWOJIOTMYECKUX TEOPHsSIX, YUYCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIYXKalluX OCHOBOH s (popmMupoBaHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOTO IIO3HaHUS,
CTPOCHHH, MHOTO000pa3vM U OCOOEHHOCTSX >KMBBIX CHCTEM pA3HOTO YPOBHS OpraHHU3aliH,
BBLAAIOMUXCA OTKPBITUAX U COBPECMCHHBIX MCCJIICJOBAHUAX B 6I/IOJ'IOI‘ U,

dbopMupoBaHUEe Yy OOYYarOIIMXCSl TMMO3HABATEIbHBIX, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B Mpoliecce aHaJIW3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMH HAYYHBIX B3IJISOB,
I/IIlef/'I H IOAXOJ0B K U3YUCHUIO KMBBIX CUCTCM PA3HOT'O YPOBHA OpraHu3alnuu,

CTAaHOBJICHHE Yy OOydYarommxcs oOIeld KyJabTypbl, (YHKIIMOHAJILHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLECHUBATH SIBJICHUS OKPYXAIOIIET0 MHUpPA >KUBOM MPHUPOJBI Ha
OCHOBAHUH 3HAHUH U OTBITA, MMOTYYCHHBIX MIPH U3yUYEHUH OUOJIOTUH;

dbopMupoBaHrue y OOyYarOIIMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAaHUI B HpaKTH‘{GCKOﬁ ACATCIIbBHOCTU YCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCEAUIIMHCKHUX
TEXHOJIOTHH U arpoOHOTEXHOIOTU;

BOCIIUTAaHUC Y6€)I(Z[éHHOCTI/I B BO3MOXXHOCTH IIO3HAHHUSA YEJIOBEKOM >KUBOU mpupoanl,
HE0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOJIIOICHUS STUYECKUX HOPM MIPHU MPOBEACHUHN
OMOJIOrMYECKUX UCCIIEIOBAHUM;

OCO3HAaHUE IICHHOCTHU OMOJIOTHYECKNX 3HAHUN AJId TMOBBIMICHUA YPOBHA SKOJIOTUYECKOU
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUN B TMOBCEIHEBHOM JXKU3HU JIS OICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH 10 OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOJIIOICHNE Mep MTPODUIAKTUKH 3a00JIeBaHUH.

B cucreme cpemgnero obmiero obpazoBanusi «buonorus», nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCS  O0sI3aTEIBHBIM yUEOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB TPEAMETHOH o0jacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

BocnurarensHblii MOTEHIIMAN MPEAMETa MPEICTaBICH B TUYHOCTHBIX pe3ysbTaTax.

Jlnst u3ydeHus: 6uosoruu Ha 0a30BOM YPOBHE CpPEIHEro o0Iero oopa3oBaHusi OTBOIUTCS
68 gacoB: B 10 ximacce — 34 yaca (1 gac B Hezmento), B 11 kiacce — 34 yaca (1 yac B Henenmo).

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS TIPOI'PAMMBI 11O BUOJIOT U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pe3ylabTaTaM OCBOEHHUS
00yyYaroImuMucs MporpamMM CpeaHero oouiero o0pa3oBaHus: JUYHOCTHBIM, METAIPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS TpeaMeTa «BHOJIOTHS» BBIICICHBI
CIICIYIOIAE COCTABIIAIONIUE: OCO3HAHWE OOYYAIONUMHUCS  POCCHHCKOW  IpakKIaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
HAJIMYUE MOTHMBAIlMM K OOY4YCHHIO OHOJIOTHH, IICJICHANPABICHHOS pPa3BUTHE BHYTPEHHUX
yOex)AeHU JTUYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIMNA Pa3BUTHUS
OMOJIOTHYECKOTO 3HAHHS, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThHCS B
CBOCH  JCSITENTPHOCTH  IICHHOCTHO-CMBICIIOBBIMHA  YCTAHOBKAaMH, TMPHUCYIINMH  CHUCTEME
OMOJIOTHYECKOTO 00pa3oBaHUs, HAIMYUE HKOJOTHMYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH IIEITU M CTPOUTH )KU3HCHHBIC TUTAHBI.

JIMdHOCTHBIE pe3yJbTaThl OCBOCHHS TpeaMeTa «BHOJIOTHs» TOCTHraroTCsS B CIUHCTBE
y4eOHOM M BOCIHUTATCIIBHON JIEATEIBPHOCTH B COOTBETCTBUU C TPAJAMIMOHHBIMU POCCHHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPHYCCKUMHU M JTyXOBHO-HPABCTBCHHBIMU LIEHHOCTSIMH, NMPUHATHIMU B
o0miecTBe MpaBUIaMH M HOPMamH TIOBEIEHHUS W CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHMS,
CaMOBOCITUTAHMSI M CaMOPA3BUTHUA, PA3BUTHUA BHYTPEHHEW MO3HMIMU JMYHOCTH, MATPUOTHU3MA,
YBOXCHHS K 3aKOHY M IPABOIMOPSIIKY, YEIOBEKY TPyJa W CTAapIIeMy IMOKOJCHUIO, B3aMMHOTO
YBOXKCHHS, OEPEe)KHOTO  OTHOMICHUS K  KYJIbTYPHOMY  HACICAUI0 W TPATUIUSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpyKarolen cpere.

JIM9HOCTHBIE pe3ysIbTaThl OCBOCHUS Y4eOHOTO mpeaMera « Buosorus MOKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalONIMXCs PYKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMCH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAI[Mi, IO3UTHBHBIX BHYTPCHHHUX
yOeXAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSM POCCHICKOTO  OOIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U OMNbITA AESITETLHOCTH B IMPOLIECCE PEaTu3allid OCHOBHBIX
HATPABIICHUH BOCIIUTATEIIBHON JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOTr0 BOCIIUTAHMS



C(OPMHPOBAHHOCTh  TPAXJAHCKOW TO3MLIUH  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI0 YJI€HA POCCUNCKOr0O OOIIECTBA;

OCO3HAHUC CBOUX KOHCTUTYHMOHHBIX IIpaB H O6H33HHOCTCﬁ, YBaAXXCHHUEC 3aKOHAa H
MIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU ITPU CO3TaHUHA y‘Ie6HBIX ITPOCKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENIbHBIX 33124, BHIOJTHEHUH OMOIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEAENATh COOCTBEHHYIO TMO3ULHMI0 TIO0 OTHOLIECHUIO K SBICHUSIM
COBPEMEHHOMW KHU3HU U OOBACHATH €€;

YMEHUE Yy4YUTHIBaTh B  CBOMX JCHCTBUAX  HEOOXOJIUMOCTh  KOHCTPYKTHBHOTO
BSaHMOHCﬁCTBHﬂ J'IIOI[GI\/'I C pasHbIMHA Y6G)KI[6HI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHN U CONHUAJIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHHUS YYEOHBIX,
IMMO3HABATCJIBHBIX W HCCIICAOBATCIBCKUX 3ada4, YBaXWUTCIBHOI'O OTHOIICHHA K MHCHHUIO
OTIOHEHTOB MPH 00CYXACHUU CIIOPHBIX BOTPOCOB OMOJIOTHYECKOTO COJIePIKAHUS;

TOTOBHOCTH K TYMaHUTapHOM U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)1aHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOJdy, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, CBOM SI3BIK U KyJIBTYPY, MPOIUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACHEAMI0 U HaMSATHUKAM TMPUPOIBI,
JNOCTHKEHHAM Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIEHMBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAaHOBIEHHWE U Pa3BUTHUE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUsI OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPO/IBI, B )KH3HH UeJIOBeKa U
COBPEMEHHOT0 OOIIECTRA;

uzelHas yoe:xxIEHHOCTh, TOTOBHOCTH K CIIYXEHHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME AYXOBHBIX IIEHHOCTEW POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBE/ICHNUS,

CIOCOOHOCTh OIIEHHWBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIAJIa B MOCTPOSHUE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHUWE K CBOMM pOJUTENSIM, CO3JaHUI0 CEMBH Ha OCHOBE
OCO3HAHHOTO NMPHUHATHA HCHHOCTeﬁ CEeMEWHOM JKM3HU B COOTBETCTBHUH C TpaauuusaAMU HaApoOAaOB
Poccuu;

4) 3cTeTHYECKOTr0 BOCTIUTAHUS :

ACTETUYCCKOC OTHOMICHUC K MHUPY, BKIKOYasd 3CTCTHKY 6BITa, HAay4YHOIro 1 TEXHHYCCKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKE YMOLIMOHAILHOTO BO3CUCTBUS KUBOU MPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAKCHUIO B Ppa3HbIX BUAAX HCKYCCTBA, CTPCMIICHUC IIPOSBJIATH
KauecTBa TBOPYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaAHMA, (OPMHPOBAHMA  KYJbTYPbl 3/10POBbA M
3MOLMOHAJIBHOTIO 0JIArONMOTYYHs:

MMOHUMaHWE W pealin3alis 3I0pOBOro U 0e30macHoro 00pasa >KU3HU (340pOBOE MHUTAHUE,
coOJIIoIecHHe TUTMEHUYECKUX MPaBWJI U HOPM, cOaJaHCHUPOBAHHBIM PEXHUM 3aHATUH U OTAbIXA,



perynsipHasi (u3MuYecKash AKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHHUSI K COOCTBEHHOMY (PH3UUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NMOHMMaHWE IICHHOCTH TIPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO OE30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHWE TOCIEICTBHIA W HENPHITHS BPEIHBIX TNPHUBBIYCK (YIOTPEOICHHS aIKOTOJI,
HApKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCTIMTAHUSA:

TOTOBHOCTB K TPY.ly, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYA0T00HE;

TOTOBHOCTH K aKTUBHOMH JI€ATEIHbHOCTH TEXHOJIOTUYECKOM U COIMATbHON HANIPABIEHHOCTH,
CMOCOOHOCTh ~ MHHUIIMMPOBATH, IUIAHHPOBATH M CaMOCTOSITEIHHO  BBIMIOJMHATH  TaKyIo
TSI TebHOCTD;

UHTEpeC K pa3iIuyHbIM cepaMm MpodeccrnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyayIeit mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPa30BaHHUIO HAa MPOTSHKEHUU BCel
KU3HU;

7) 3K0JIOrH4eCKOro BOCIUTAHMA:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MIOBBIIIEHUE YPOBHS JKOJOTMYECKOH KYJIBTYpbl: NMPUOOpETEeHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUH IJIsl OKPY>KaIOIel Cpeibl;

OCO3HaHKE TI00ATHFHOTO XapaKTepa dKOJIOTUIECKHUX MPOOIIEM | ITyTeH X PeIICHUS;

CIOCOOHOCTH HCIIONB30BaTh MPUOOPETaeMble MPU U3yUYEHUU OMONOTHH 3HAHUS U YMEHHS
IpU pelIeHUuU MpoOJeM, CBI3aHHBIX C PALMOHAIBHBIM IMPHUPOAOINOIB30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJIEHUS B TMPHUPOJE, HANPaBICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUIOB, 3KOCUCTEM, Onochepsl);

aKTHBHOE HETPHUSITHE NEHCTBUH, MPUHOCSAIIMX BPEI OKpYKAIOUIeW MPHPOTHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE JKOJIOTUYECKHE TOCIEACTBHS IMPeITPUHUMAEMbIX
NEWCTBUM U NMPEIOTBpALATh UX;

HAJIMYAE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, YKOJOTHYECKOW KYJIBTYPHI, OIBITA
NESTeNbHOCTH  9KOJOTHYECKOW HAMpaBIIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMU B
MO3HABATENIbHON, KOMMYHHUKATMBHOW M COLMANbHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAaKTUYECKOH eATeNbHOCTH SKOJIOTHYECKOI HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHANOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHHE SI3BIKOBON M YUTATEIHCKON KYJIBTYPHI KaK CPEJCTBA B3aMMO/ICHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUS MHUDA,

MOHMMAaHUE CrenupUKd OHOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
PalMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LEIOCTHOTO TPEACTaBICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE NPUPOABI, YEIOBEKAa U OOIIECTBa, B TO3HAHUM TNPHUPOJIHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH POoOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTUHU Ui COBPEMEHHON NMBUIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHsI MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHbie poOIeMbl pa3BUTHSI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 TII00ATBHBIX



HKOJIOTHUECKUX MpoOIieM U obecrieueHHs mepexo/ia K yCTOHYUBOMY Pa3BUTHIO, PAllHOHAIEHOMY
MCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OMOJIOIMUYECKHUX 3HAHUHM B LIEJSAX MOBBIIMIEHUS 00IIeH
KyJIbTYpbl, €CTECTBEHHO-Hay4HOH TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAIBHON
IrPaMOTHOCTH O0y4aronuxcs, GopMupyeMoi mpu u3yuyeHun OUOJIOTHUH;

[IOHUMaHUE CYUIHOCTH METOJIOB IO3HAHUS, MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHMUSA JJIs aHauu3a U OOBACHEHUS SIBICHUH
OKPY’KaIOIIEr0 MHpa M TMPOUCXOMAIMX B HEM HM3MEHEHUH, yMEHHE JenaTh 00OCHOBaHHBIC
3aKIIIOYCHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCA JAHHBIX C IEJIbI0 TOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJOTMYECKUE 3HAHUSA U1 PELICHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLUsAX;

OCO3HAaHUE IIEHHOCTH HAyYHOM JEesATeNbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHANBUYATIbHO U B IPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpEephIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
aKTHBHOMY TIIOJIyY€HUIO HOBBIX 3HAHUH IO OHMOJIOTUM B COOTBETCTBUU C >KU3HEHHBIMH
NOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUSI Y4eOHOTO mpeamera «BHOnorusy BKIIOYAIOT:
3HA4YMUMBbIC JIIA (bOpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA o6yqa}onmxcs{ MCKIUCHUILUIMHAPHBIC
(MexIpeMeTHbIE) OOIIEeHAYYHbIE IOHATHUS, OTPAXKAIOILKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu@uKy MeTO0B NMO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIus,
SBJICHME, IPOLECC, CUCTeMa, HAayuHbId (DaKkT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHue, HaONIoeHHe, U3MEepeHHe, HKCIEPUMEHT M JpPYTuX), YHUBEpCaJlbHbIC
yueOHble JeicTBus (1O03HABaTeIbHbIC, KOMMYHUKAaTHUBHbBIE, PETYJIATHBHbBIC), 0OECIIeUMBAIOIINE
dbopmupoBanre (PyHKIMOHAILHON TPAaMOTHOCTH W COIMATHHOW KOMITETEHIIUM OOYYarOIIuXCs,
CIIOCOOHOCTH o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC yLIe6HBIe HGfICTBI/ISI B IIO3HABAaTeIbHOH H
COLIMAJIBHOM ITPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOCHMS NPOrpaMMbl CpeIHEero o0mero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OsiajeHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU MO3HABATEJIbHBIMH AeHCTBUSMU:

1) 6a3oBble JIOTHYeCKHe TeHCTBUSA:

CaMOCTOSITENTLHO (OPMYJIMPOBAaTh W aKTyalU3UpoOBaTh NpoOJIeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHUH HpI/IéMLI JJOTHYECKOI'0 MBIIIJICHUA (aHanma,
CUHTE3a, CpaBHEHMs, Kiaccupukauuy, OoOOOLIEHUs), PACKPbIBaTh CMBICHT OHOJOTHYECKUX
MOHATHUH (BBIIENATh UX XapaKTE€pPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MOHATUSIMHU);

ONpENEIATh LENH JEATENBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C MIOCTABICHHBIMH LIETSIMU;

UCMOJIb30BaTh OMOJOTMYECKUE MOHATUS JUIsl OOBSICHEHUS (AKTOB M SIBJICHUN >KHUBOM
IIPUPOIBL,



CTPOUTHh JIOTUYECKHE pacCyKIAeHHUs (MHIYKTUBHbBIC, JEAYKTHBHBIE, IO aHAJIOTHUH),
BBISIBJISTH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBACMBIX SIBIICHUAX, (DOPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUCHMUS;

MPUMEHSATh CXEMHO-MO/ICIBHBIE CPEACTBA JJIA MPEACTABICHHS CYIIECTBEHHBIX CBS3CH H
OTHOIIECHUN B W3Y4YaeMBIX OMOJOTHYECKHX OOBEKTaX, a TaK)Ke MPOTHUBOPEUUN pPa3HOTO PO/a,
BBISIBJICHHBIX B Pa3IMUHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;

paszpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMCIOIIMXCS MaTEPHATbHBIX
1 HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSITENHLHOCTH, OIECHHBATh COOTBETCTBHE pE3YyJbTATOB LETSM,
OIICHMBATh PUCKU TIOCIICICTBUIN ACSITETLHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMOJIHATH pPadOTy B YCIOBHSIX pPEATBbHOTO, BHPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUN XKU3HESHHBIX TPOOIIEM.

2) 0a3oBbIe UCCIeA0BaATENbCKUE eCTBUS:

BIIQJICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIIHCKON M MPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU
pazperieHusi mpobIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOUCKY METOJIOB
pEIIeHUs MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BATh PA3JIMYHBIC BUJBI JCATECIHHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINN, TPEOOPa30BaHUI0 U MPUMCHCHHUIO B YUCOHBIX CHUTYyalWsIX, B TOM YHUCIE MPU
CO371aHUH YUYEOHBIX U COITMAIBHBIX TIPOEKTOB;

(dbopMUPOBATh HAYYHBIA THIT MBIIUICHHS, BIaICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMH
MOHATHIMH U METOIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJladyd B OOpa30BaTEIBHOW IEATEIHHOCTH WU
KU3HEHHBIX CUTYAIIHSIX;

BBISBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/ady, BBIIBUTaTh
TUIOTE3y €€ pEIICHUs, HAXOIUTh AapryMEHTBI JUIS JIOKA3aTebCTBA CBOUX YTBEPIKICHHH,
3aJ1aBaTh MapaMEeTPhl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHHWs 3aJaddl pPe3yJIbTaTbl, KPUTHYECCKU
OIICHWBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJIATH IIEJICHANIPABICHHBIA IMMOUCK TEPEeHOCa CPEACTB M CIOCOOOB JACHCTBHUS B
po(hecCHOHATBEHYIO CPEeay;

yMETh TEpPEHOCUTh 3HAHHWS B TMO3HABATEIbBHYI0 M  MPAKTHYECKYH  oO0iacTu
KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBbHBIC TOAXOAbl W PEUICHUS, CTABHUThH
MPOOJIEMBI H 33JIa4H, JTOITYCKAIONIUE alIbTEPHATUBHBIC PEIICHUS.

3) paGora ¢ unopmanuei:

OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HMH(OpMaiuu (TeKCTe y4eOHOTO IMOocoOwms,
HAYYHO-TIOMYJISIPHOM JIUTEepaType, OMOIOTHYECKUX CIOBAPSAX U CHPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax nmaHHBIX, B HHTepHeTe), aHAMU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BUAOB U (HopMm
MIPEICTaBJICHUS, KPUTHIECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPECUNBOCTE;

(GbopMyIIMpOBaTh 3ampoChl W TPHUMEHATH Pa3IMYHBIC METOJBI TPHU TOWCKE W O0TOOpe
Oounonornueckor nHpopmalu, HeoOXO0AMMOMN ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

MPHOOpETaTh OMNBIT HCIOJIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENILHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY TpEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHIBI, PUCYHKH U IPYTOE);

WCIIOJIH30BAaTh HAYUYHBIM SI3bIK B KA4eCTBE CpEACTBAa NpH paboTe ¢ OHOJIOTHMYeCcKO
nHpopMaluel: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHueCKHe 3HaKh U CHMBOJIBI,
¢dbopmyinbl, abOpeBUaTypy, HOMEHKIATYpYy, HCIONb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PpACMO3HABaHUS M 3alIUThl  HH(popManmu, WHGOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO YYacCTBOBAThH B JIMAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 0OCykIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUSI OTHOCHUTEIILHO BBITIOJHEHUS TMpeuIaraeMoi 3a/Jadd, YYATHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AUATIOTA WA AUCKYCCHN);

pacrmo3HaBaTh HeBepOalbHBIE CpElICTBAa OOIICHHS, MOHMMATh 3HAYEHHE COIHABbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYAIUH, YMETh CMATYaTh KOHMIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3MUYHBIMUA CIIOCOOAMHU OOIIECHUS M B3aWMOJICHCTBHS, MOHUMATh HAaMEPEHHS
APYTUX JIOJIEH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) cOBMECTHAS 1eATeJIbHOCTD:

MOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBHUIYAIbHON pabOTHI MpH
peleHn OMOIOrnYecKoil MpoOeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOJCHCTBHS TIPH PEIICHUH yUYeOHOM 3a1auu;

BBIOMPATh TEMATUKy M METOJbI COBMECTHBIX ICHCTBUI C YYETOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 4jeHa KOJUIEKTHBA;

NPUHUMATh TeJTd COBMECTHOW JEATEIbHOCTH, OpPTaHW30BBIBATH M KOOPAWHUPOBATH
JOeHCTBUSI TIO €€ JOCTIDKEHHUIO: COCTaBJIATh IUIaH NEHCTBUM, paclpenensaTh POJIU C y4ETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaZa M KaX/JIOTO yYaCTHHKA KOMaHJbI B OOIIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJularaTh HOBBIE INPOEKTHI, OICHWBATh WICH C TO3WIUH HOBH3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATErMUYECKOe TIOBEJEHHE B PA3JIUYHBIX CUTYyalUsdX,
MIPOSIBJIATH TBOPUECTBO M BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OBiajjeHHe YHUBEPCAJbHBIMU PEryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCTOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHUs B
KM3HEHHBIX M yUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH IIEJIEBBIE U CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUSIX M MOCTYIKax IO OTHOUIEHHIO K JKUBOM NPUPOJE, CBOEMY 30POBBIO U 3/10pPOBBIO
OKpYKaIOIINX;



CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJaud B 0OpPa30BaTENbHOW JAEATEIIEHOCTH |
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIILHO COCTABIIATH IJIAH PELICHUsS MPOOJIEMBI C YyUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacipsATh paMKH y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apIryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CTIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IUPOKOW SPYAHMIINU B Pa3HBIX 00IACTIX
3HAaHUH, TOCTOSIHHO NOBBILIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYalMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HAaBBIKAMU M103HABATEIbHON peQUIEeKCUU KaK OCO3HAHMSI COBEPILAEMBIX AECHCTBHUM
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIH30BATH MPUEMBI pedIieKCuu
UIs1 OLIEHKU CUTYallMH, BHIOOpA BEPHOT'O PEILICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U APIYMEHTHI JPYTUX IIPU aHAIU3E PE3YJIBTATOB JIEATEIbHOCTH;

3) npuHsTHE Ce0S U APYIrUX:

MIPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIN3€ PE3YJILTATOB NEATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs nporpaMMbl COO mo 6monoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHHSA, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEHHIO, HHTEpIpEeTalu M MpeoOpa3oBaHUIO0 3HAHWUN, BHJIBI
JESTeTBHOCTH TI0 TIOJTYYCHUI0 HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHWUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B peallbHbIX >XU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX ¢ Owuosorueil. B
porpaMMe IpeaMETHbIE PE3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yueHHs..

[IpenmetHsle pe3ynbTaThl OCBOCHMs YyueOHoro mnpenmera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MeCTE€ M POJH OHOJIOTMH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KApTHHBI MUpPA H
HAYYHOTO MHPOBO33PEHUS, O BKJIA/IE POCCHICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
onosoruu, QyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKA IS PEUICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHSTUH: JKHU3Hb, KIIETKA,
opraHusM, Meraboau3M (0OMEH BEIIeCTB W  MpEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas  OpraHM3alMs  JKHBBIX  CHCTEM, CaMOBOCIHPOM3BE/ICHUE
(penpoyKIius), HaCIEeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE u3J1araTb OWOJIOTHYECKHE TEOpuu (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
[EHTpajbHasl JIoTMa MOJEKyJsipHoi Ouonorum), 3akonsl (I'. Mengens, T. Moprana, H. W.



BasunoBa) u ydenus (0 eHTpax MHOT000pasus U MPOUCXOXKICHUS KyIbTypHBIX pacTenuii H. W.
Bagsusoa), onpenensiTe rpaHUIlbl UX MPUMEHUMOCTH K JKMUBBIM CUCTEMAaM;

yMEHHE BIAJCTh METOJaMU HAYyYHOTO MO3HAHUs B OMOJOTHMHU: HAONIOJACHUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIIEHUH, OpraHu3alus W TMpOBEJCHHE OHOIOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCHMOCTH MEXIy HCCIETyEeMbIMU
BEITMYMHAMH, OOBSICHEHHE TONYUYEHHBIX pe3ylbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIETSATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJICTOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MPEBpAIICHHsS] SHEPTUH B KJIETKE, (POTOCHMHTE3a, ITUIACTHUECKOTO W PHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, ME03a, OIJIOJOTBOPECHUS, Pa3MHOKECHUS, UHANBUIYATILHOTO Pa3BUTHUS
opraHusMa (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJTYYEHHBIC 3HAHUS IS OOBSICHEHUSI OMOJIOTHYECKUX IMPOIIECCOB U
SIBIIGHUH, 17151 IPUHATHUS IPAKTUUECKUX PEUICHHUI B OBCETHEBHOM KU3HU C IIENIbI0 0OecTieueHus
0€30MacHOCTH CBOETO 37I0POBbS M 3/0POBbS  OKPYXKAIOUIMX JIOACH, COOJMIOACHHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKPYKAIOMIEH TPHUPOTHON cpele, MOHUMAHHE HEOOXOIUMOCTH
WCTIONb30BaHUsl JOCTHKCHUI COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHH IS PalMOHAIBLHOTO
MIPUPOOTIOTH30BAHMS;

YMEHHE pellaTh 3JIEMEHTApHBIE TEHETUYECKHE 3a7aud Ha MOHO- W JIUTHOpUHOE
CKpeIllMBaHue, CIETNIEHHOE HacJelI0BaHUE, COCTABISATh CXEMbl MOHOTHOPUAHOTO CKPEIIUBAHUS
JUTSI TIPEICKa3aHusl HacJe0BaHUs IPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBIMIONHATH Ja00OpaTOpHble M MpaKTUYecKue padoThl, COOMIOAATh MpaBWia MPHU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYAOBAHHEM;

yMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATh HH(DOPMANHIO OHOJIOTHYECKOTO
COJIep>KaHus, BKIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3NUYHBIX UCTOYHHKOB (CpeicTBa
MaccoBoi MH(OPMANNN, HAYYHO-TIONMYJISIPHBIE MaTePUaibl), ITHYECKUE ACTIEKThI COBPEMEHHBIX
HCCJIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIE THCbMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
Onoyornyeckyro HMH(OpPMAIMI0O W3 HECKOJbKMX HWCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSITUIHBIN anmapar OUOJIOTHH.

[IpenMeTHbie pe3yibTaThl OCBOGHUA YyuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMI O MECTE€ W POJIM OMOJOTHH B CHCTEME HAYYHOTO 3HAHUSA
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTCCTBCHHO-HAYYHOW KAapTHHBI MHpa H
HAay4YHOT'O MHUPOBO33PEHUs, O BKJIaJI€ POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
ouonoruu, GyHKIMOHATEHOM IPaMOTHOCTH YeJIOBeKa JIJIsl pelleHHsl )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpBIBATh COJICPKAHNE OMOJIOTHYECKUX TEPMUHOB U TMIOHATUN: BUJ, TOITYJISITHS,
reHo(oH/, »HBONIOLHUA, MABWXKYIIHE CUJIbl ((aKkTOpbl) HBONIIONHMU, MPHUCIOCOOIEHHOCTD
OpraHM3MOB, BHUI000pa3oBaHUE, »JKoJOrHueckue (aKToOpbl, HKOCHUCTEMa, TMPOAYIECHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MTUTaHMsI, SKOJIOTHYecKas MupamMuia, OuoreorneHos, ouocdepa;

yMEHHE W3Jlarath OWOJIOTHUYECKHE TeopuH (dBomronoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasl TEOPHS IBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxonacrea K. M.
bapa, uepenoBaHus rnaBHBIX HampasieHud u nyrtel sBomonuu A. H. CeseproBa, yueHus o
6uocdepe B. 1. BepHanckoro), onpenensiTh FpaHULbI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHE BIAJCTh METOJaMH HAYyYHOTO TO3HAHUs B OMOJOTHHU: HAONIOJACHUE W OTMHCAHUE
KUBBIX CHCTEM, IMIPOILECCOB U SBIEHUHN, OpraHW3alys W TMPOBEACHHE OUOIOTUYECKOTO



HKCIEPUMEHTA, BBIBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX DPE3yJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHITHH,
TEOPHii U 3aKOHOB, YMEHHE JeIaTh BHIBO/IBl HA OCHOBAaHUHU TOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIAThH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX O0OBEKTOB: BUIOB,
MOMYJISAIIAHA, TPOJYIEHTOB, KOHCYMEHTOB, pEAYIICHTOB, OHOTCOIEHO30B U DKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACJIEICTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BUJI000pa30BaHusl, MPHUCIIOCOOTICHHOCTH OPraHW3MOB, NEHCTBHUS IKOJIOTUYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPHUMEHATH TOJTy4YEeHHBIC 3HAHUS Ui OOBSCHEHUSI OMOJOTHYECKHX IPOIECCOB U
SIBIIGHUH, NIl IPUHATHUS TIPAKTUUECKUX PEUICHUH B OBCETHEBHON KU3HU C 1IeJIbI0 0OecTieueHus
0€30macHOCTH CBOETO 3I0POBBS M 30POBBS OKPYKAIOUIMX JIIOJCH, COONIOJACHUS HOPM
IPaMOTHOTO TOBEACHUSA B OKpYKAIOLIEH NPUPOIHON cpele, MOHMMaHHE HEOOXOAUMOCTH
UCIIONIb30BaHUS JTOCTUKEHUN COBpPEMEHHOM ouonoruu TUIS parroHaIbHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHHUE pellaTh >JeMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTABISATh CXEMbI IepeHoca
BEILIECTB U SHEPTHUH B IKOCHCTEMaxX (IIETH MUTAHNUSA);

YMEHHE BBINOJHATH JIAOOPAaTOPHBIE M TPAKTHUYECKUE pabOThI, COONOIATh MpaBHia TpPU
pabote ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh W WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIep>KaHus, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHHUS W3 PA3NUYHBIX UCTOYHHKOB (CpeicTBa
MaccoBod HWH(pOpMallMK, HAYYHO-TMOMYJISIpHbIE MaTepHalibl), paccMaTpUBaTh TJI00aNbHbBIE
HKOJIOTHYECKUE MPOOIEeMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE TIHCHMEHHBIE U YCTHBIE COOOMIeHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMI0 W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSTUWHBIN anmapat OUOJIOTHH.



2. COAEP’KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorus Kak Hayka.

buonorust xak Hayka. CBsi3zb OHONOTHMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JPYTUMU
€CTECTBEHHBIMH HayKamu, (uiocodueil, 3TUKON, 3CTETHKOW W mpaBoMm. Ponb Ouonoruu B
(hopMUPOBaHNUN COBPEMEHHOW HAay4YHOU KapTUHBI MUpa. CUcTeMa OMOJOTHYECKUX HAYK.

MeTopI TO3HAHUS KUBOU MPUPOBI (HAOIIOACHHE, SKCTIEPUMEHT, OMKICAaHNE, U3MEpPEHUE,
KJaccu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX ).

JeMoHcTpanum:

[Toptpetsi: Y. dapsun, I'. Menaens, H. K. Konsuos, Jx. Yorcon u @. Kpuk.

Tabnuup! u cxembl: « MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Ipaktueckass pabora Ne 1. «/cmonb3oBaHHe pa3NMYHBIX METOAOB MpPU H3YyUECHUU
OMOOTHYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 UX OPraHU3alUs.

Xusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosnoruu. OTIHUMEe KUBBIX
CUCTEM OT HEOPTAHUYECKOM MPUPO/IBI.

CpoiicTBa OmocHUCTEM © WX pa3HooOpaswe. YpPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBBIM,  OPraHU3MEHHBIA,  NOMYJISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIHN (OMOTCOIIEHOTHYECKHM ), OMOCHEPHBIN.

JdemoncTpanuu:

Tabmumpr 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «YPOBHH OPTraHU3AlUU >KUBOUI
MIPUPOIBD.

Ob6opynoanue: monens mosekyisl JJHK.

Tema 3. XumMHUYeCKHUI COCTAB M CTPOEHUE KJIETKH.

XUMUYECKMH  COCTaB  KIETKA.  XHMHUYECKHE  DJIEMEHTBhI:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MuHEpasibHbIE BEIIECTBA.

@yHKIMU BOJABl M MHUHEPAIBHBIX BeHIECTB B KieTke. llommepkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHrne 6€TKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHUMBICE AMHUHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIA
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAST M UYETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBOiicTBa OenkoB. buonornueckre GyHKIUU OCITKOB.

®epMeHThl — OHMoJoruueckue Katanuszaropbl. CTpoeHue QepmeHTa: aKTUBHBIM ILIEHTD,
cyOctpatHas cneuuduyHocth. Kodepmentsl. Buramunpl. Ominuuss  QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOPOB.

VYrneBojabl: MOHOCaxapuIbl (TII0K03a, pudo3a U Je30Kkcuprubo3a), Aucaxapusl (caxaposa,
JaKTo3a) W TOJMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJI003a). buonorndeckune ¢GyHKIUU
YTJIEBOJIOB.

Jlumuasr:  Tpurauuepuasl, ¢Gochomunuael, crepouabl. [HapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonoruueckue ¢yHkuu junuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB M JIMIUIOB KaK
HMCTOYHHUKOB DHEPTHUH.



Hyxneunossie kucnotsl: JJHK n PHK. HykneoTunsl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u Qynkmun JIHK. Crpoenne n ¢ynxmmu PHK. Bumer PHK. AT®: ctpoenue u
byHKIHN.

[utomoruss — Hayka o kietke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(hakTOB B HAYYHOM TO3HAHWUU. METOIbI U3YUCHUS KIICTKH.

Krnetka kak nenoctHas >kuBasi cucrema. OOmie NpuU3HaKKU KIETOK: 3aMKHYyTasl Hapy>KHas
MeMOpaHa, mosekynsl JIHK kak renetrueckuii anmapar, cucTeMa CHHTe3a Oenka.

Tumbl KJIETOK: JSyKapuoTHYecKas © MpokapuoTmueckas. (OcoOEHHOCTH CTPOEHUS
MpoKapuoTHYecKor kiaeTku. Knetounas ctenka Oakrepuii. CTpoeHHE 3YKapUOTUIECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, UX (DYHKIUH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (QyHKIMU. [luTorurasma w e€ opraHOWIBI.
OnnomemOpannbie opranouasl kiaetku: DIIC, ammapat ["onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMJbl KJIETKA: MUTOXOHIPHUH, IUAacTUAbL. I[IponcxoxkaeHre MHUTOXOHIPUN M IUIACTU.
Bune mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, IEHTPUOIIH,
pPECHUYKH, KIyTUKH. DYHKIIMK OPTaHOUJOB KJIeTKU. BrimtoueHusl.

SAnpo — perynsTopHbii IeHTp kieTku. CTpoeHue siapa: suepHast 000J04Ka, Kapuoria3ma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

JdemoncTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@.
Kpuk, M. Vunkunc, P. ®panxnun, K. M. bap.

Juarpammsbl:  «Pacnipenenenre XMMHYECKUMX JJIEMEHTOB B  HEXKUBOW  IPUPOJE»,
«Pacrnipenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOIE».

Tabmumpr u cxembl: «lleprognueckas TabnuWIa XUMHUYECKUX DIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIBI», «bruocuHTe3 Oenka», «CTtpoeHue MoJIeKyIbl Oenkay, «CTpoeHHe (hepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenue monexkynbsl AT®», «CTpoeHnue 3yKapuoTHUEeCKOM
KIeTKn», «CTpOE€HHE KUBOTHOM KIETKW», «CTpoeHHe pacTUTEIbHOW KIETKH», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», « CTpOEHUE /Ipa KIETKW», « Y TIIEBOABD), «JIMIUIBI».

O6opynoBaHue: CBETOBOW MHMKPOCKOM, O0OpyAOBaHWE [UIsl MPOBEICHHUS HAONIOICHUH,
MU3MEPEHH, dKCIEPUMEHTOB, MHUKPOIIpEnapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparoprast pabora Ne 1. «M3ydeHHe KaTalIMTHUYECKOW aKTUBHOCTH (DepMeHTOB (Ha
MIpUMEpPE aMIIIa3bl UK KaTallasbl)».

Jlabopatopnass pabora Ne 2. «M3ydeHue CTpOeHHUS KJIETOK DPACTCHHM, >XHBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCAHUC).

Tema 4. ) KuzHeaesATeIbHOCTL KJICTKH.

OOmen BemecTB, WIM METa00IU3M. AcCCUMUIAIUSA  (IUIACTHYCCKUA OOMEH) W
TUCCUMMUIISIUS (PHEPTETUIECKUI 00MEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUHU B MIOHUMAHUHM METa0OIU3Ma.

Tumbl oOMeHa BemiecTB: aBTOTPOodHBIH U TereporpodHEI. Pons (hepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas ¢as3pl (oTocuHTe3a. Peaknmm QorocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3a JJIs )KU3HU Ha 3emiie. BiausHue ycioBuii
cpensl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHHTe3Upyole Oakrepuu. 3HaYCHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emie.

OHepreTuueckuii oOMeH B  KieTke. PaciueruieHMe — BEIIECTB,  BBIACIEHUE U
aKKyMyJIMPOBaHHUE HEPIUM B KJIETKE. DTalbl 3HepreTuueckoro ooMeHa. ['nukonus. bpoxenue n
ero Buabl. KucioponHoe oOKucCleHHE, WM  KJIETOYHOE  JbixaHue. OKHUCIUTETbHOE
¢bochopunuposanue. DPPEeKTHBHOCTH IHEPTETUUECKOTO 0OMEHa.

Peakiun marpuyHoro cunTe3a. [enermueckas wuHpopmarms u JHK. Peanmzanus
TeHeTHUYECKOW MH(pOpMalMU B KJIeTKe. | eHeTHuYecKHii KOJ U ero CBOMCTBA. TpaHCKpUIIIUS —
maTtpuunblii cunte3 PHK. Tpancnsmus — 6uocunte3 Oenka. Dransl TpaHcasuu. KoaupoBanue
aMuHOKHCIOT. Posib pubocoM B GMocuHTe3€e Oelka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitus BupycoB (. MU.
NBanoBckuit). OcOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrepuodaru. bonesnn
pacTeHUi, )KUBOTHBIX U YE€JIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoepuIMTa YeIoBeKa

(BUY) - Bo3oyaurtens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HHTErpasa.
ITpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHHA.
JdeMoHcTpanum:

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

Tabmuupr u  cxembl: «Tumbsl  mutanus», «Metabomuszm»,  «MUTOXOHIPHSY,
«OHepreTuueckuii ooMen», «Xnoporact», «Porocunresyn, «Crpoenue JIHK», «Ctpoenue u
dbyHKIMOHWpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHermyeckuii Kom», «Bupycs,
«baktepuodarn», «Ctpoenue u xu3HeHHbIW 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: Mmoaenu-anmukanuu «Yasoenne JJHK u Tpanckpunmmsy, «buocunres
6enka», «CTpoeHue KIeTK», Moaeib cTpykTypsl JJHK.

Tema S. PasMHOXKeHNEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIH MK KieTku. WuTepdasza m mwuro3. [Iporeccsr,
npoTekaromue B uHTepdaze. Permmmkamms — peakius matpuunoro cuHresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HaboOp — KapuoTwm. JIUTUIOWIHBIN W TaluIOWIHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. Lluronornueckne OCHOBBI Pa3MHOKEHHUS U WHIAMBUAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muro3. Cragum murtosza. [Ipomeccel, mpoucxoisuiue Ha pa3HbIX
CTaUsAX MUTO3a. BHOJIOrMYECKHI CMBICT MUTO3A.

[Tporpammupyemast rudeb KIETKH — aronTos.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe H mojoBoe. Buael Oecnosoro
Pa3MHOXKEHUS: JIEJIEHUE HAJBOE, IMOYKOBAHHWE OJHO- M MHOTIOKJIETOUHBIX, CIIOPOOOpa3OBaHuE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIHH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECTIONOTO.

Metiio3. Cragun meiosa. IIpoueccsl, mpoucxonasimue Ha craausax Mmenosa. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonoruueckuii CMbICH U 3HaU€HHE Meiio3a.

["ameTorenes — npotiecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE *Kene3bl:
CEeMEHHUKHU ¥ snYHUKHA. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX KJIETOK — ramMer (CrepMaro30wu],
AUIEKIeTKa) — crepMmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUs SHIEKIETOK U
criepMmaro3onioB. OmnoaorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbl 5MOPHOHAIBHOTO Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, TacTPYJISIIHs,



opranorenes. IloctamOpuonansHOe pa3BUTHE. THUIBI MTOCTIMOPUOHAILHOTO Pa3BUTHS: MPSMOE,
HerpsiMoe (TMurHOYHOE). BrusiHMe cpeipl Ha pa3BUTHE OPraHWU3MOB, (DAKTOpHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3Butue pactenuid. OHTOreHe3 [BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmup! 1 cxembl: «DOpMBI pa3MHOKEHHST OPTaHU3MOBY, «/[BOItHOE OIMI0I0TBOpPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXEHUE pPACTCHUI», «JleleHne KIIETKU
Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permmukanua [JTHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJICKOTIUTAIONINX U YelloBeKa», « OCHOBHBIE CTA U OHTOTEHE3a.

O6opynoBaHue: MHKPOCKON, MuKporpenapaTsl «CrepMaTo30Ubl MIEKOMUTAIOIIETOY,
«sliineknerka Miekonuraromero», «KaprnoknHe3 B KiIeTKax Kopemka JiyKa», MarHuTHas
Moenb-anmiaukanus «Jlenenue knetkn», moaens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

Jlaboparopnast pabora Ne 3. «HabmoneHre MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

JlaGopatopnass pabora Ne 4. «/3ydeHuwe CTpOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuTug reHeTHKdA. Ponb nuTomoruv u
SMOpHUOJIOTUN B CTAHOBJICHUU T€HETUKHU. BKIag pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TFeHeTUKH. MeToapl TeHeTHKU (TUOPUAOIOTHYECKHM, IUTOTeHETUYECKUH, MOJEKYISIPHO-
reHeTudeckuit). OCHOBHbIE TeHEeTUYECKUE MOHATHS. ['eHeTrnueckass CUMBOJIMKA, UCIIONb3yeMasi B
cXemax CKpelIMBaHMM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBIEeHHble [. MeHnaenem.
MonorubpunHoe cKkpemuBanue. 3akoH eAMHO00pa3us THOPUAOB MepBOro nokoJjieHus. [Ipasuno
JTOMUHHUPOBAaHUS. 3aKOH paCIICIUICHUs] Mpu3HaKoB. ['umnore3a uuctoThl ramer. [lomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCHUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreHeTHueckne OCHOBBI TUTHMOPHUIHOTO CKpEIIMBAaHUA. AHAJIM3UPYIOILIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHAM3UPYIOMIETO CKPEIIMBAHUS JIJISI OMIPEICIICHHUS TEHOTUTIA OCOOH.

CuerieHHOe HacneloBaHWe TpusHakoB. Pabora T. Moprana 1Mo CHEMJICHHOMY
HacJieJoBaHHIO TeHOB. Hapyiienue cueneHus reHoB B pe3yiibTaTe KpPOCCUHIOBEpA.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enernka mosia. XpoMOCOMHOE OIpeAeIeHrEe mojia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHpie W TeTeporaMeTHhIe OpraHuW3Mbl. HacimemoBanue TPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACJIEICTBEHHAs. Poiib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHUKA MOAM(DUKAMOHHOW H3MEHUMBOCTH.
Bapuaunonnsiii psg u BapuanuronHas kpuas. Hopma peakiuu npusnaka. KonnyecTBeHHble U
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peaknnu. CBOHCTBa MOIU(PUKAITMOHHON N3MEHIHBOCTH.

HacnenctBennas, wiv reHOTUIUYECKasi, ©3MEHYUBOCTh. KoMOUHAaTUBHAS MU3MEHYUBOCTD.
Melio3 W TOJOBOM TPOIECC — OCHOBa KOMOMHATHUBHON WM3MEHYMBOCTH. MyTallmoHHAs
n3MeHYnBOCTh. Kiaccudukainuys MyTamnuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U



MPUYUHBI MyTanil. MyTareHHsie (GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSJIOB B HACJEICTBEHHOM
n3menurnBocty H. . BaBuiosa.

BuesiiepHast HacIeICTBEHHOCTh Y U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapmotun uemoBeka. OCHOBHBIE METOAbl TE€HETUKHM YEJIOBEKA:
TCHEAIOTHYECKU, OJNM3HEIOBBIA, IIUTOTCHETUYECKHN, OWOXMMHYECKHH, MOJEKYJISIPHO-
reHeTHueckuii. COBpPEMEHHOE ONpe/eJIeHUE TEeHOTUIA: TOJHOTE€HOMHOE CEKBEHHpPOBAHUE,
TeHOTUNHpPOBaHUE, B ToM uucie ¢ nomoibio [I[P-ananuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble OoJie3HH, OOJe3HH C HACIEACTBEHHOM MpeapacroioKeHHOCTHIO,
XpoMocoMmHble Oonie3Hn. CoMaTW4YecKue U TeHepaTuBHble MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIHITEI 30pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKA U JICUCHUS TCHETUICCKUX
Oone3nelt. MennMKO-TeHEeTHYeCKOe KOHCYJIBTUPOBAHHE. 3HAuCHHE MEIUIIMHCKONW TeHETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUYECKHUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-
Pecorckwnii, H. 1. BaBunos.

Tabmumpl u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE M €TO IIUTOTCHETUYECKask OCHOBAY,
«3aKOH pacHIeIUICHUsT M €ro IUTOr€HETHYeCKas OCHOBa», «3aKOH YHMCTOThI TaMeTy,
«lurnbpunnoe ckpemmBanuey, «lluronmoruyeckne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Merno3», «B3zanmoneicTBre ajieNIbHbIX T€HOBY», «I €HEeTHYeCKue KapThl pacTeHUM, KUBOTHBIX
U 4YenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotumpel YeroBeKa U IKUBOTHBIX», «Bumael u3MeHUMBOCTH», «MoaudukamroHHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-dakropay, «l'eHeTnka rpymm KpoBu», «MyTalnMoHHas
U3MEHYMBOCTBY.

O6opynoBanue: MoJenH-anmuInKaun «MoHoTuOpugHOE CKpemuBaHuey, «HemomHoe
JOMUHUpPOBaHUEe», «Jurubpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpenapat «Jpo3oduna» (Hopma, mytammuu (GOpMBI KPBIIEB M OKPACKH Tela), repoapuit
«I"'opox moceBHON».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlabopatopnast pa6ora Ne 5. «3ydueHue pe3yabTaToB MOHOTUOPHIHOTO U JUTHOPUIHOTO
CKpeIMBaHus y IPp030(UiIbl HA TOTOBBIX MUKpOTIpEnaparaxy.

Jlaboparopnas pabota Ne 6. «M3yyenne MoaudUKaIIMIOHHON U3MEHUNBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Ps1la U BAPUALIMOHHON KPUBON.

Jlaboparoprnass pabora Ne 7. «AnHamuz wyTtanmuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIIpenaparax».

[IpaxTrueckast padota Ne 2. «CocTaBiieHUE U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi oprann3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoLecC. 3apokACHUE CEIEKIMU U noMecTukamus. Ydyenue H. U.
BaBuimoBa 0 1LEHTpax MNPOMCXOXKICHHUS W MHOrooOpasusi KyIbTypHBIX pacTeHuil. LleHTpsI
MIPOMCXO0KICHHSI IOMAlTHUX KMBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOABI CeNeKIH. MacCoBbIi U MHAUBHIYAIbHBI OTOOPHI B CEJEKIIHH
pacTeHuid U kuBOTHBIX. OIIEHKa dKCcTephepa. BIN3KOPOACTBEHHOE CKPEIIMBAHNE — UHOPUIUHT.
Uucrtas nuHusa. CkpeniBaHWe YWCTHIX JMHWA. ['erepo3uc, wiaum THOpUIHAS CHIIA.
Heponcteennoe ckpemmBanue — ayropuaunr. OtnanéHHas TtuOpuau3anus U €€ YCIexHu.
HckyccTBEHHBI MyTareHe3 W MOJYyYEeHHUE TMOJUILIOUI0B. JIOCTMIKEHHS CEJIEKIUH PACTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITamnbl CO3/IaHUA
pexombunanTHo JIHK u Tpancrenneix opranusmoB. Knerounas umxenepus. Knetounsle
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHUE pacTeHU. KIIOHMpOBaHUE BBICOKOMPOLYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M dThdeckue mnpoosemsl. MO —
TEHETUYECKU MOJAU(PUITUIPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. iBaHOB.

Tabmumpr 1 cxembl: KapTa «lIeHTpBI TMPOUCXOXKACHHUS W MHOT000pazus KyJIbTYPHBIX
pactenuit», «llopoabl 1oMaIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
ruOpuam3anus», «Paboter akamemuka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
onoTtexHoorun», «KierodHele KyJIbTypbl U KIOHHpOBaHHE», «KOHCTpyHpOBaHHE W TIEPEHOC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKH TIIOJIOB M KOPHEIIONOB JAWKUAX (POPM M KYyJIBTYpHBIX COpPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

Okckypcusi « OCHOBHBIE METOJbl U JIOCTH)KEHHUS! CEJIEKIIMM PACTEHUM M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOMCHBITATENBHBIN YYacTOK, B TEIUITMYHOE
XO03SICTBO, JIAOOPATOPHUIO arpOYHUBEPCHUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBOJTIOLIMOHHAS OUOJIOTHS.

ITpennocelaku BO3HUKHOBEHUS HBOJIOLHMOHHOM TEOPUU. DBOIIOLMOHHAS TEOpUs U e
MeCTO B OMOJIOTHH. BiMsHuE 3BONOLIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTHX HayK.

CupnerensctBa »BoOLMU. [laneoHTonormueckue: MOCIENOBATEIBHOCTD IOSIBICHMUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIETONTUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoiacTBo
u paznnuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJICTBA W pa3inyusi SMOPHUOHOB Ppa3HbIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENIbHO-AHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJOTHUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJIEKyJIApHO-OMOXMMHYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IyTEH y BCEX OPraHU3MOB.

OpomoninonHass teopuss Y. [lapsuna. Ilpennocwiiku BO3HHMKHOBEHHUS JapBHUHHM3MA.
JIBIKyIIMe CHUJIBl  HBOJIOLMM BUIOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHHE IpHU
OTPaHUYEHHOCTH pPECypCOB, HEONpeAeiéHHas H3MEHYHMBOCTh, OOpb0a 3a CyIIecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBoonnu (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpososmtonus. [Tonynsius Kkak equHUIA BUA U BOJIOLUY.

JIBrkyue cuibl ((akTopbl) 3BOJIOLMM BHJOB B MpUpoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAs M3MEHYMBOCThb. IlomynsuuoHHble BOJHBI W Jpeld reHoB. Mzomsauus u
MUTpaLusl.

EcrectBenHblif 0TOOp — Hampamistiomuii ¢gaxkTop 3BomoIUH. POPMBI €CTECTBEHHOTO
otOopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Botonun. Ilpumepsl npucnocoOnenuit
y opranu3MoB. ApomMop(}o3bl U UANOATATITAIIHH.

Bun u Bunoo6pasoBanue. Kpurepuum Buma. OcHOBHblE (QOpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.



MaxkposBomorus. DopMbl 3BONIONKUH: (QUIeTHYECKas, TUBEPreHTHAsl, KOHBEPTEeHTHa,
napauensHas. HeoOpatuMocTh 3BONIONNN.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEJKOB. [Tporpeccupyromias
crienManu3anus. AJanTuBHAs pajndanusl.
JdemoncTpanuu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmumpr u  cxembl: «Pa3BuTHe opraHudeckoro Mupa Ha 3emie», «3apoAbIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EcrectBeHnslii  0TOOp», «MHOrooOpasue copToB pacteHuid», «MHorooOpasue Mmopos
KUBOTHBIXY, «Ilomynsiiumy, «MyTanuonHas U3MEHYHBOCTDY, «Apomopdho3bD»,
«Mmnoananrtamun», «OO0mas mereHepamusy, «JBmxymue cuiabl 3BoMOIMNY», «Kapra-cxema
MapmipyTta myrtemectBus Y. Jlapeura», «boppba 3a cymectBoBanuey», «lIpucmocobieHHOCTH
opranu3moBy, «I['eorpaduyeckoe Bu1000pa3oBaHuey», « IKOJIOTUIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIIHSI HACEKOMBIX C Pa3IMYHBIMU TUTIAMHU OKPACKH, HA0Op TUIOZOB U
ceMsH, Koyutekius «[Ipumephl 3aluTHBIX MTPUCTIOCOOTCHHN Y )KHUBOTHBIX», MOJIeNb «OCHOBHBIC
HATpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJIenbh « CTpOEHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KowieKnus «@DOpMBI COXPAHHOCTH HCKOMAEMBIX
KUBOTHBIX U pacTeHui», Mojenb ammiukaius «llepekpéct xpoMocomy, BIaKHBbIE MpemnapaThbl
«Pa3Butne Hacekomoro», «PasButHe nArymikm», Mukponpenapatr «Jlpozoduna» (HOpMa,
MyTaIuu (OpMBbI KPBUTHEB M OKPACKH TEJA).

JlabopaTopHble M NpakTHYeCKHe padoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

JlaGopatopnass pabora Ne 2. «Omnucanue NPUCTIOCOONIEHHOCTH OpraHm3Ma Hu eé
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUe M pa3BUTHe )KU3HU Ha 3emJie.

JloHayuyHbI€ TIPEICTABIICHUS O 3apOKACHUM XU3HU. HaydHble TUMOTE3bl BOSHUKHOBEHHUS
KU3HM Ha 3emuie: abMOoreHe3 W TaHCIepMUs. XHUMHUYECKas 3BOJIONMSA. AOMOTCHHBIM CHHTE3
OPraHWYECKHUX  BEHIECTB W3 HEOPTaHMYECKHX. OKCIEPUMEHTAIBHOE  IOJTBEPIKICHHE
XUMHUYECKOH sBomonnu. HauanbHble 3Tansl Ouonoruyeckoit aBomounu. ['umoreza PHK-mupa.
dopmupoBaHrue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHHE MPOTOKIETKH. [lepBbie KIIETKU U UX
sBOMIONMSA. PDOPMHUPOBAHKE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hm Ha 3emie mno spam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa u €€ NEpHOIbI: KEMOPHICKUN, OPIOBUKCKUH,
CUIIYpUHCKHM, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUNA, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MajJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT €HOBBI.

XapakTepucTuka KIMMara M TeOJOTMYECKHX IMporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacTUTEIBHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuidl U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro MHUpa Kak OTPaKeHHE 3BOJIIOLMHU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

DOBOJIIOLIMST  YeJIOBeKa. AHTpPOMOJIOTHS Kak Hayka. Pa3BuTue mpejcTaBiIeHUN O
MIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus: antponoreHe3a. CXoIcTBa U pa3iaudMsl YeIOBeKa
1 KUBOTHBIX. CHCTEeMaTHUUECKOE TOJI0KEHNE YEIIOBEKa.



JBwxynme cunbsl  ((akropel) aHTpomnoreHesa. HacnencrBeHHas WM3MEHYMBOCTh U
€CTeCTBEHHbII 0TOOp. OO0IIecTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHUE OPYAUN TPY/la, MBIIIJICHUE,
peub.

OcCHOBHBIE CTagUM M BETBU 3BOJIOLMHU YEIOBEKA: aBCTPAIIONMUTEKH, UEIOBEK yMEINbIH,
UYenosek npsMoxonamui, YenoBek Heanaepranbckuii, Yemoek pasymHbii. Haxoaxwm
HCKOIIaeMBbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONEoHIHas (eBpasuiickas), HErpo-
aBcTpaJiouJHast  (PKBaTopuaibHas), MOHTOJIOMIHAs  (a3uaTrcko-aMepHKaHckas).  UepTol
MPUCTIOCOOTIEHHOCTH MPEACTaBUTENeH 4YeIOBEYECKMX pac K YCIOBHUSAM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanuu:

[Toptpetsi: @. Penu, JI. ITactep, A. . Omapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabnuue! u cxemsbl: «Bo3HukHOBeHHe CoJIHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PactutenpHas Kietka», <« KuBoTHas kietkay, «lIpokapuoTudeckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEpPT CTPOCHHUS
YeJIOBeKa U 4elOoBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAaXOJO0K
MPEJKOB COBPEMEHHOIO 4YeJoBeKay, «J/lpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0AN», «YenoBeueckne pacol».

O6opynoBanne: wMymsoku — «lIpoucxoknenune denmoBeka» (OFOCTBI  aBCTpasIONUTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KpOMAaHbOHIIA), CICIKU WU M300pakKeHUs KaMEHHBIX OpYIHii
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOMMIephl, pyOmna, ckpebia), TeOXpOHOIOrHueckas Tabmuia,
KoyeKust «@opMbl COXPaHHOCTH MCKONAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «M3yyeHne MCKOMAeMbIX OCTATKOB PACTEHUN M KUBOTHBIX B
KOJUIEKLIUASX).

DKCKypcusi « OBOJNIOLUS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIH WIIU
KpaeBeIUeCKH My3€eil).

Tema 3. OpranusMbl U OKpYyKaKOLIas cpeaa.

OKkoylorusi Kak Hayka. 3ajJaud M pasfenbl 3KOoJIOruu. MeToabl  3KOJOTMYECKUX
UCCIIeIOBaHUNA. DKOJIOTHYeCKOe MUPOBO33PEHUE COBPEMEHHOTO YeNIOBEKa.

Cpenpl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  I[OYBEHHA,
BHYTPUOpPraHU3MEHHAsL.

Okonornueckne (akropel. Krmaccudukanmst skomorndeckux (akTopoB: aOHOTHUECKHE,
OMOTHYECKHE U aHTPOIOTeHHBIE. JleiCTBIE IKOJIIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckne  (akTopbl:  CBET, TeMIeparypa, BilaxHocTb. doTtonepuoausm.
[IpucnocoOnenust opraHu3MoB K JeicTBHIO aONOTHYECKUX (aKkTOopoB. buosoruueckue puTMbl.

buotnyeckne ¢dakropel. Buasl OuoTHYECKMX — B3aUMOJEMCTBUIH:  KOHKYpPEHLUS,
XMITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasutusm, Koonepauus, MyTyalau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHMUECTBO). AMEHCANM3M, HEUTpanu3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBUIN JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOrMYeCKHe XapaKTepUCTHKU nomyssiiud. (OCHOBHBbIE MOKAa3aTeNU IOMYJISIUH:
YHUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEpPTHOCTb, MPHUPOCT, MUTpanus. JluHaMmuka
YHUCICHHOCTHU MOMYJISILMU U €€ PEryJIsIus.

JdemoncTpanuu:

[Toptpetsr: A. I'ymbonpar, K. ®@. Pynbe, 3. 'ekkens.



Tabnuue! u cxemsl: kapta «lIpupoansie 30Hb 3eMiuny», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Dotonepuoausmy, «llomymsum», «3aKOHOMEPHOCTH pPOCTAa YHMCICHHOCTH  IMOMYJISIUU
uHOy30pun-Tyhenbkm», «llumespie enm.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Mopdomornueckne 0COOEHHOCTH paCTEHUN U3 PA3HBIX MECT
OOUTaHUSY.

JlaGopatopHas pabdora Ne 4. « BnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[1oac4€r IIIOTHOCTH TOMYJISAIMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmectBo  opraHm3mMoB —  OwonieHo3.  CTpyKTypbl ~ OHOIIEHO3a:  BHIOBas,
MPOCTpaHCTBEHHas, Tpopuueckas (mumieBas). Buasl-nomuHanThl. CBs3U B OHOIIEHO3E.

DKoJioruueckre cucteMbl (dKocuctemsbl). [lonsTHe 00 3KocHCTEME W OHMOTEOIEHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTBI OKOCHUCTEMBI: TPOAYICHTHI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemecTB M NMOTOK 3HEPruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBble nenu u cetd. OCHOBHBIE TOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
IOPOAYKIMS. DKOJOTWYECKHE NHpaMHJIbL: TPOXYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUUBOCTh, cCaMoperyJisinus, pazsutie. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKocHCTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. bronoruveckoe u
XO03s5IIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctd skocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3zHooOpa3us Ha 3eMiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdeps.
Kusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOC(epbl Kak TI00aJbHONH 3KOCHUCTEMBI.
JluHaMHu4YecKoe paBHOBECHE B 0OpaTHAsI CBsI3b B Orocdepe.

KpyroBopoTsl BemecTB M OHWOTCOXMMHYECKHE IMKIBI 3JIEMEHTOB (YIriiepoaa, aszoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEeHEeHUs B Onocdepe. [ modanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

Cocy1ecTBoBaHME NPUPOABI U YenoBeuecTBa. CoxpaHeHne 6MOpa3HO00pasns Kak OCHOBA
ycroitunBoctu 6uochepsl. OcHOBa pallMOHAIBHOTO YIPABICHHUS MPUPOIHBIMHU pecypcaM U UX
ucnonb3oBanue. JlocTkeHUs OMOIOTUU U OXpaHa IPUPOIbI.

JdemoHcTpauuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u cxemul: «llumessie nenu», «buonenos: cocraB u cTpykrypay, «lIpupomnsie
coobmiectBay, «llenn mnuranus», «Okonornyeckas nupamuaa», «buocdepa u denoBek»,
«OKocuCTeMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOMHOro iseca», «buoleHos
BOOEMa», «ArponeHo3», «lIpumepHble aHTPONOreHHbIE BO3ACUCTBUS Ha HPUPOAY,
«BaxxHelnme UCTOYHUKM 3arpsi3HEHUs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeMIas
cocTaBisitoliast 6uocgeps», «PakTopsl Aerpaaanuu nousy, «Ilapuukosslit 3pdex», «DakTopsl
PannMoaKTUBHOTO 3arps3HeHust onocdeprn», «O0mas cTpykrypa ouocheps», «Pacmnpocrpanenne
KM3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «Kpyropopor yriepoga B OGuochepey,
«KpyroBopot a3oTa B mpupoze».

O6opynoBanue: MOJIEITL-AIIIIINKAIIS «Tunnunrie OHOIIEHO3ED, repbapuit
«PacturenbHble  cooOmiectBa», Koiulekuuu — «buonenos3», «Bpemutenu — BaxkHEHIIMX



CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH PACTEHMH M  JKUBOTHBIX,
MIPUHAAJICKALIUE K pa3HBIM 3KOJIOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanyy, N300paKeHUsI OXPaHAEMBIX BUAOB PACTEHUN U )KUBOTHBIX.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuyectBo 1yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubie | IlpakTuuecku
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI e padoThbI pecypesI
1 buonornsa kak Hayka 2 0.5 bubamorera LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIe cHCTEMBI M UX OpraHA3alus 1 Bu6miorexa LIOK
https://m.eds00.ru/7f41¢292
3 XHUMHUUYECKUH COCTAB U CTPOCHUE KIIETKU 8 1 Brbmiorexa LIOK
https://m.edso0.ru/7f41¢292
4 KuznenesTenbHOCTb KIETKU 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
5 PasMHOXEeHME U UHAMBUAYAIBHOE PA3BUTHE 5 1 bu6nuoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41¢292
6 HacnencrBeHHOCTS U I3BMEHUYHUBOCTD g 15 bu6mmoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
. Cenexuus opranu3mMoB. OCHOBBI 3 bu6muoreka [{JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpems 1 BuGmnorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KUIACC

KounyecTBO 4acoB DIeKTPOHHBIE
HanmeHnoBaHue pa3jesioB U TeM (uu¢posbie)
Ne i/ KoHnTpoJbHbI IIpakTHyeckue
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoTsbI
pecypchl
bu6mmoreka [JOK
1 DBOTFOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
Bos OBEHHE M Pa3BUTHUE KU3HU Ha Bubmmorexa LIOK
HHUKHOBCH
2 P 9 0.5 https://m.edsoo.ru/7t41cc7
3emite
4
bu6moreka [IOK
3 Opranusmbl ¥ OKpy:Karolas cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
but6mmoreka [IOK
4 Coo0r1ecTBa U YKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bubmnoreka LJOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
BIIEE KOJIMYECTBO YACOB I1
ObII] OJ1 CTBO HACOB IIO 34 0 )5

[NPOTPAMME







