PACCMOTPEHO
Ha 3aCeaHuy IIe1arOTHYeCKOM KOJIIETUN
HpxyTckoit Bansnopdekoif mxorst
Benytwgip womernu

E.H.Illomoxosa
IIpoToxomx ot 21 aBrycra 2023 roja

ABTOHOMHAS HEKOMMEpPUECKast
o6meo6pasosaresnbHas OpraHu3anus

Hpxyrexas Baasaopdexan mkona

yi. KpacHokazauss, 131

r. MpkyTck, 664081
Poccuiickas ®eneparis
Tenedon, Qakce (3952) 33-15-74
http://www.iws.baikal.ru
e-mail: info@iws.baikal.ru

YTBEPXJIAIO
Wcnonaurensrslit mpexrop UpkyTekoit
AILIOP(PCKON MIKOJIBL

PABOYASI ITIPOTPAMMA

yqeﬁﬂoro npeamMmera «buojrorus»

Just oOygaroruxcest 10-12 kimaccos

WpkyTtck, 2023 1



IHosicHuTe/IbHAA 3alIUCKA

Pabouas mnporpamma mno OHMOJOTMHM HAa YpPOBEHb CpPEOHEro OOIIero OOpa3oBaHUS IS
obOyvaroruxcst  10-12-x  xmaccoB AHOO "Hpkytckas Banpaopdcekas mkoma" paspaborana B
COOTBETCTBHH C TPEOOBAHUSIMHU:

. ®denepanpHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
denepauun»;
. npukaza MwuHoOpHayku or 17.05.2012 Ne 413 «OO6 ytBepkaeHuu ¢eaepaabHOTO

rOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEJHEro oouero oopazoBaHus» (C M3MEHEHUSMH,
BHECCHHBIMH ITpHKa3oM MuHmpocsemenus ot 12.08.2022 Ne 732);

. npukaza MunmnpocsemnieHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHUM ¢eaeparbHOn
00pa30BaTeNbHON MPOrpaMMbI CPETHET0 00IIero 0Opa3oBaHusy;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxkaeHuu Ilopsaka
OpraHM3allii M OCYILIECTBJIIEHHS  00pa3oBaTeNbHOM  JESATENBHOCTH [0  OCHOBHBIM
o0mieoOpa3oBarenbHBIM MporpaMmMaM — 00pa30oBaTEeNbHBIM MPOrpaMMaM HadaJbHOTO  OOIIero,
OCHOBHOTO OOILIETO U CPEHEro 00111ero 00pa3oBaHus»;

. Konnenmun npenogaBanust yaeOHoro npeamera «bruomorusy;

. Konnenmuu skonorudeckoro o6pazoBaHus B cucreMe o0Iiero oo0pa3oBaHus;

. y4eOHOr0 TUIaHa CpexHero odmiero oOpa3oBaHWMs, yTBepkIaeHHOro mpukazom AHOO
"Upkytckas Banpaopdckas mkomna';

. denepanpHOl pabodell mporpaMMbl 1Mo y4eOHOMY mnpeamery «buomnorus» 6a3zoBoro
YPOBHSL.

Pabouas mporpamma OpHEHTHpPOBaHa Ha IIEJICBBIE IMPHOPUTETH, CHOPMYIHPOBAHHBIC B
denepanbHOl paboueil mporpaMMe BOCHHTaHUA U B paboueld mporpamme Bocnutanus AHOO
"Upxytckas Banpnopdcekas mkoma™.

[Ipu pa3paboTke mporpaMmsbl MO OMOJIOTUU TEOPETUUECKYIO OCHOBY JJISl ONPE/IENICHHUS MTOIX0/10B
K (OpPMHPOBAHUIO COACpKaHUS ydeOHOro mnpenmera «bHoONOTHs» COCTABWIM: KOHIENTYaJIbHBIC
nonoxxkenuss GI'OC COO o B3auMo0OyCIOBIEHHOCTH LIETICH, cofep aHusl, pe3yabTaToB 00y4YeHUS U
TpeOOBaHMH K YPOBHIO TIOATOTOBKM BBITYCKHUKOB, ITOJIOKEHUS 00 OOIMX HEIsIX W NPUHIHIAX,
XapaKTepU3yIOIINUX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpesiHero oduiero odpasoBanus B Poccuiickoit
®denepanni, a TAKKe MOJOKEHUS O crienu@rke ONOJIOTHH, €€ 3HAYCHUH B TO3HAHUH KUBOM MPUPOIBI U
o0ecreyeHnn CyIecTBOBaHUS 4ejoBedeckoro oomiectBa. CorinacHO Ha3BaHHBIM IOJOXKEHUSM
OTIpe/IeNIeHbI OCHOBHBIE (PYHKIIUH MPOTPAMMBI TI0 OMOJIOTHUH H €€ CTPYKTYpa.

[Iporpamma mo OuojorMM AaeT MpejcTaBlIeHHEe O LeNsAX, 00 oOuieil cTpaTerun oOyueHwus,
BOCIIMTAHMSI U pa3BUTUs OOydarolIUXCsl cpeAcTBaMHM y4eOHOro mnpeamera «buosorusy», onpenensier
00s13aTeNIbHOE TMPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, pacupelesieHHe IO pasjesiaM U TeMaM,
PEKOMEHIYEMYIO TIOCIIEIOBATEIFHOCTh N3YYEHUSI YIeOHOTO MaTeprasa ¢ y4eTOM MEXIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKH OOpPa30BaTENBbHOIO MPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJaronuxcs.

B nmporpamme mo 6MONIOTHHN TaK)Ke YUUTHIBAIOTCS TPEOOBAaHUS K IUIAHHUPYEMBIM JTUYHOCTHBIM,
METaINpeIMETHBIM U IPEMETHBIM pe3yiibTaTaM 00ydeHus B (JOpMUPOBAHIH OCHOBHBIX BHJOB yueOHO-
MO3HABATEIbHOW JeATeNbHOCTH/y4eOHBIX JEHCTBUH OOYdYalomMXCs IO OCBOCHHUIO COJCPIKAHHUS
O6uoI0rM4YecKoro o0pa3zoBaHusl.

B mnporpamme mo Ouonormu (10-12-e wmaccel, 0a30BbIi YpPOBEHb) peaqH30BaH IPUHIIMIT
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOTHH, Ojaromaps 4eMy B HEW MpOCMAaTpUBAETCsl HANPaBJICHHOCTh
Ha pa3BUTHE 3HAaHUI, CBA3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOI'O MMPOBO33pPEHHUS,
[IEHHOCTHBIX OPHEHTAIMI JIMYHOCTH, YKOJIOTHYECKOTO MBIIIUICHHS, IPEACTABICHUN O 3J0pOBOM 00pase
KHU3HU U OepeXHBIM OTHOLIEHHWEM K OKpY’Karollel npupoaHoi cpene. [loaroMy Hapsay ¢ u3yuyeHHEM
00IIEOMOIOTUYECKIX TEOPUH, a TAK)KE 3HAHUI O CTPOSHHUH KUBBIX CUCTEM PAa3HOTO paHTa M CyIIHOCTH
OCHOBHBIX MpPOTEKAIOIIMX B HUX IPOILECCOB B NpOrpaMMe MO OHMOJIOTUH YJEeeHO BHUMAaHHE
MCTIOJIH30BAHUIO TTOYICHHBIX 3HAHUH B TIOBCEHEBHOW YKU3HHU JIJIS PEIICHHS TPUKIIAHBIX 3a/1a4, B TOM
yucae: NpoQWIAKTUKA  HACJEICTBEHHbIX  3a00JIeBaHUN  YelOBEKa, MEAMKO-TEHETHYECKOIro
KOHCYJIBTUPOBAHMs, OOOCHOBaHHS JKOJOTHMYECKH IIE€JIeCOO0pa3HOTO TIOBEICHUS B OKpYKaIOIIeH
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IPUPOJHON Cpele, aHalnu3a BIMAHUA XO3SIMCTBEHHOM [EATENbHOCTH 4YENOBEKA HA COCTOSIHUE
IIPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHCTEM. YCHJIEHUE BHUMAaHHUS K INPUKIAJHOW HAIpPaBIEHHOCTH
yuyebHoro mnpeaMera «buosorus» NpPOAUKTOBAHO HEOOXOJMMOCTBbIO OO0ECHEUEHHUs YCIOBUM Uis
pelieHusT OAHOM W3 aKTyalbHBIX 3aJad MIKOJIBHOTO OMOJIOTMYECKOTO OO0pa3oBaHMsl, KOTOpas
npeanonaraeT (GopMHpoBaHUE Yy OOYYarOIUMXCS CIIOCOOHOCTH aJanTHpPOBATHCA K H3MEHEHUAM
Pa3BHUBAIOILETOCA COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHMsA 3aHMMaeT BaxHoe Mecto. OHnHa
obecrieunBaeT (OpMHUPOBAHKE y 00YUAIOIIMXCS MPEICTABICHUI 0 HAYYHOM KapTHHE MUPA, pacIIupseT
1 0000111aeT 3HaHUA O )KUBOH MPHUPOJIE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOW OpraHu3aluu U
HBOJIIOIMM, CO3Ja€T YCIOBHS IS I[IO3HAHMS 3aKOHOB OKMBOM HPUPOJIBI, (HOPMUPOBAHUSA
(YHKIMOHATIBHOM IPaMOTHOCTH, HaBBIKOB 3/10pOBOI'0 U 0€30IaCHOT0 00pa3a >KU3HH, SKOJIOTHYECKOTO
MBIIIEHMS], LEHHOCTHOTO OTHOILEHUS K KUBOU IIPUPOJE U YETIOBEKY.

bosbuioe 3HaueHne GMONIOTHS MMEET TaKKe JJI PELICHHs BOCIMTATENBHBIX U Pa3BUBAIOIIUX
3aja4  cpefHero obmero oOpa3oBaHus, couManu3anMu oOydarommxcsd. M3ydenue Ouosoruu
obecrieynBaeT ycioBHS UL (OPMHUPOBAHUS  UHTEIUIEKTyaJlbHBIX, KOMMYHHMKALIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOW KYJBTYPHI, CIIOCOOCTBYET HMHTETpalUy OWMOIOTHYECKUX
3HaHUI C NPEACTaBICHUSAMHU U3 JPYIUX Y4YeOHBIX NPEAMETOB, B YaCTHOCTH (PU3MKH, XUMHU H
reorpaduu. Ha3zBaHHbBIE MONOKEHUS O TpeAHa3HaYeHnn ydeOHoro mpeamera «buonorus» cocraBumm
OCHOBY JJs1 OHpEIENeHUs MOAXOA0B K OTOOpY M CTPYKTYPUPOBAaHUIO €ro CoJepXKaHuf,
IIPEJICTAaBICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

Ot0op conepkanust yuyeOHoro mnpeamera «buosnorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3UIHN KYJIBTYPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUHU C KOTOPHIM 00YYarOIIUeECs JOKHBI OCBOUTH
3HAaHUS U YMEHMs, 3HauuMble Uil (OPMHUPOBAHUSA OOILEH KyJIbTYphl, ONpPENEISAIOLINE aJeKBaTHOE
[IOBE/ICHHE YEJIOBEKA B OKPY’KaIOLEH NMPUPOJHON Cpelie, BOCTPEOOBaHHbIE B MIOBCEIHEBHOW KU3HU U
npakTuyeckoi JestenpHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHMM 3aHMMAIOT 3JIEMEHTHI
COJIEp’KaHusl, KOTOpbIE CIIy’)KaT OCHOBOM [UIsi ()OPMUPOBAHUS MPEACTABICHUN O COBPEMEHHOU
€CTECTBEHHO-HAyYHOW KapTUHE MHUpPAa M LEHHOCTHBIX OPHUEHTALMAX JMYHOCTH, CHOCOOCTBYIOLIMX
ryMaHHU3aluy OMOJI0THYECKOro 00pa3oBaHusl.

CTpykTypupoBaHHE COJep:KaHus Yy4eOHOro Marepuajga B IporpamMme IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUECHHUS 3HAHUI 00 OTIIMYUTEIbHBIX OCOOEHHOCTSAX KUBOU
IIPUPOJIBI, O €€ YPOBHEBOM OpraHU3allMK U 3BOJIIOLUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpe Y4eOHOIrO
npeamera «bHONOTHs BBIACIEHBI CIEAYIOLME COJEpKaTelIbHbIC JMHUU. «bHOJIOrMs Kak Hayka.
Mertoapl HayuHoro nmno3HaHus», «Kierka kak Ouonoruyeckas cucremay, «OpraHusM Kak
Oouosorudeckas cucreMa», «CucreMa U MHOroo0pasue OpraHM4ecKOro MHUpa», «IBOJIOLUS KUBOU
PUPOABD, «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ienp wu3yuenuss ydeOHOro mnpenMera «buonorus» Ha 0a30BOM YpPOBHE — OBIAJIEHHUE
00yYaroIUMUCs 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAIbHOM OpraHu3alMM >KUBBIX CHCTEM DPa3HOIO
paHra U npuoOpeTeHne YMEHUH HCIOJIb30BaTh 3TH 3HAHUSA JUISl TPAMOTHBIX JIEHCTBUN B OTHOLLIEHUU
00BEKTOB >KMBOI MPUPOJIBI U PEIIEHUS Pa3IMYHBIX KHU3HEHHBIX IPOOIEeM.

JlocTukeHne 1enu u3ydeHus ydeOHoro mpenMera «buonorus»» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:

. OCBOEHHE O0y4YarolIMMHCS CHUCTEMbl 3HAaHUM O OHMOJOTHYECKHX TEOPHSX, YUEHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSAX, THIOTe3ax, MpaBUiax, CIyXallMX OCHOBOW i (HOpMHUPOBAHUA
MIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KApTHHE MHPA, O METOJAaX HAYYHOrO IMO3HAHMS, CTPOCHHH,
MHOro00pa3su M OCOOEHHOCTSAX J>KUBBIX CHCTEM pa3HOTO YPOBHsS OpraHM3allid, BBIJAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTHH;

. ¢dopmupoBaHrEe y 00y4arOIKXCs MO3HABATENbHBIX, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIN3a JaHHBIX O My TSIX Pa3BUTHUS B OMOJIOTMHM HAy4HbIX B3TJIS0B, UACH U
MIOJIXOJIOB K M3YYEHHUIO JKUBBIX CUCTEM Pa3HOI0 YPOBHSI OPraHU3alNY;

. CTaHOBJIEHHE Yy oOOydaromuxcs oO0meld KylabTypbl, (YHKIHMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH M OIICHWBATh SIBICHHUS OKPYXAIOIIEro MHpa >KUBOW HPUPOJBI Ha
OCHOBaHUU 3HAHUI U ONBITA, MOJTYUYEHHBIX PU U3yUYEHUU OUOJIOTHH;
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. dhopmupoBanre y 00yJaronuxcsi yMEHUN WITIOCTPUPOBATh 3HAUYCHUE OMOJIOTHYECKUX
3HAaHUHU B HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTHU YCJIOBCKA, pa3BUTUU COBPCMCHHBIX MCAUTTMHCKUX TEXHOJIOTHUH
U arpoOMOTEXHOJIOTHH;

° BOCIIUTAHUC y6e)KIIeHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOU mpupoanl,
HEOOXOJMMOCTH OEpPEKHOTO OTHOUICHUS K HEW, COONIIOJICHHSI 3TUYECKUX HOPM IPH TPOBEICHHH
OMOJIOTHYECKUX UCCIEIOBAHNM,

. OCO3HaHME LIEHHOCTH OMOJIOTUYECKUX 3HAHWM JUIsl OBBIIIEHUS YPOBHS 9KOJIOTMYECKOM
KYJbTYPBI, 4151 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,
. IIPUMEHEHHE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEJAHEBHOM JKU3HU JAJIS OLEHKU

MOCTICICTBUI CBOEH JEATENILHOCTH 10 OTHOILIECHHUIO K OKPY’KaloIIel cpee, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJIIOICHHE Mep MTPOPUITAKTUKH 3a00JI€BaHHM.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorus», mzydaemas Ha 0a30BOM YpPOBHE,
SBIISICTCS  00S3aTENIbHBIM  YYEOHBIM TPEJAMETOM, BXOISAIIMM B COCTaB TNPEAMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC MTPEIMETHDY.

Jlnst u3ydeHus Owojiorud Ha 0a30BOM YpPOBHE CpeaHEro oOIiero oopa3oBaHUsl OTBOAMTCS 68
yacoB: B 10-m kimacce — 34 yaca (1 gac B Henenio), B 11-12m kiaccax — 34 yaca (1 yac B Hezelno).

Jliist peam3anuy MporpaMMbl HCIIOJIB3YIOTCS YYSOHHUKH, JOMYIICHHBIC K MCIIOJIb30BAHUIO TPH
pealiM3ani UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOTPaAaMM HAYaIbLHOTO
0011Iero, OCHOBHOTO OOIIEro, CpeAHero oO0IIero o0pa3oBaHUs OpraHU3alMsSIMHU, OCYHICCTBISIOIINMU
o0pa3oBaTeNnbHYIO JACATeILHOCTD, Ipuka3zoM MuHnmpocsemnierus ot 21.09.2022 No 858:

. buonorus, 10 knacc/ INaceunuk B.B., Kamenckuit A.A., Pyoios A.M. u npyrue /Tlox
pen. [laceunuka B.B., Akunonepnoe oo6mectBo «M3narensctBo "IIpocBemnienue’y;
. Bbuonorus, 11 xnacc/ INaceunuk B.B., Kamenckuit A.A., PyoioB A.M. u npyrue /Tlox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo "IIpocemienuey;

DneKTpoHHBIE 00pa3oBaTeIbHbIE PECYPCHI, JOMYIICHHbIE K MCIOJIb30BAHUIO MPH peaTu3aluu
00pa3oBaTeTbHBIMU OpraHu3anusIMHy, HUMEIOLIUMU roCy/1apCTBEHHYIO aKKpEIUTALNIO,
00pa3oBaTeNnbHBIX MPOTrpaMM HauyaJIbHOTO OOIIET0, OCHOBHOT'O OOIIET0, CpeIHEro 0o1Iero oopa3oBanus
npuka3zoM Musnmpocsemenus ot 02.08.2022 Ne 653:

. DneKTpoHHBI oOpa3oBarenbHBI pecypc «Jlomamaue 3amanusi. CpemHee oOriee
obpazoBanwue. buonorus», 10-12 kmace, AO «M3natenbcrBo "TIpoceemenue'y,

o Tpenaxep «O6mako 3Hauui». buonorus. 10 knace, OO0 «Puzukon Jlady;

. Tpenaxep «Obnako 3Hanui». buonorus. 11 xknacc, OO0 «Puzukon Jlady,



ILnanupyemsble pe3yJibTaThl 0CBOCHUS MpeaMeTa

Cormacho ®I'OC  COO ycranaBnuBaroTcs TpeOOBaHUS K  pe3ysibTaTaM  OCBOCHHSA
00y4aroIMMHUCST HpOrpaMM CpEeAHEro oOuero oOpa30BaHUS: JMYHOCTHBIM, METANpPEeIMETHBIM U
IIPEAMETHBIM.

JInyHOCTHBIE pe3yJIbTAThI

B crpykTrype JIMYHOCTHBIX pE3YyJIBTATOB OCBOEHUs Ipeamera «bHOJIOTHS»  BBIIEICHBI
CJIEAYIOLIME COCTABISAIOUIME. OCO3HAHUE 00YYaIOLUMMHCA POCCUNCKON I'pakJaHCKON MJEHTUYHOCTH —
TFOTOBHOCTU K CAaMOpPa3BUTHUIO, CAMOCTOSITEJIBHOCTHM W CAMOOIIPEACIICHHUIO, HaJu4ue MOTUBALUM K
00y4yeHHI0 OMOJIOTHHM, LIEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHMH JMYHOCTH HAa OCHOBE
KITIOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAIUIUN Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH H
CIIOCOOHOCTh OOYYaroIUXCsl PYKOBOJCTBOBATbCSI B CBOCH NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPHUCYIIUMH CHUCTEME OHOJIOTMYECKOT0 OO0pa3oBaHMsl, HAIWYHE HKOJIOTHYECKOTO
IIPAaBOCO3HAHUS, CIOCOOHOCTU CTaBUTh LIEJIM U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOSHHS MpeaMeTa «buonorusy» nocTuraioTces B €JMHCTBE yUeOHOI
U BOCIIUTATEIbHOM  JAEATEIBHOCTH B COOTBETCTBMM C  TPAaJULUUOHHBIMM  POCCHMCKUMMU
COLIMOKYJIFTYPHBIMHM, HCTOPHUYECKMMH M JIyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMM B
o0llecTBe NpaBWIaAMU M HOPMaMH IOBEICHHMS M CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAaHMUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEN NIO3ULIMHU JINYHOCTH, IATPUOTU3MA, YBAXKCHUS
K 3aKOHy M IpaBOIOPAIKY, YEJIIOBEKYy TpyJa W CTaplieMy IIOKOJEHHIO, B3aUMHOIO YBAa)KEHUS,
Oepe’KHOTO OTHOWICHHSI K KYyJBTYpHOMY HACIEAWI0O W TPAIUIMSAM MHOTOHAIIMOHAIBHOTO Hapona
Poccuiickoit deneparuu, npupoje U OKpyKarolieil cpese.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMsI yuyeOHOro mnpeamera «buonorus» TOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTh OOYHYarOLIMXCS PYKOBOJCTBOBATHCSH C(HOPMUPOBAHHOM BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTAlUi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOLUX TPAJAULUOHHBIM IIEHHOCTSM POCCHUICKOr0o OOINECTBa, PacIIMpEHHE >KU3HEHHOI'O
ONBbITa M ONBITA ACATEIBHOCTH B IIPOLECCE pEaNU3alMd OCHOBHBIX HAIIPABICHUN BOCIIHUTATEIBHON
JESATEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kaaHCKOro BOCIIMTAHMSA:

. c(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH OOydYaromerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA,;

. OCO3HAaHHE CBOMX KOHCTHUTYLHOHHBIX TMpaB W OOS3aHHOCTEH, yBaX€HHE 3aKOHA H
MPaBOIOPSAJIKA,;

. TOTOBHOCTh K COBMECTHOWM TBOPYECKOH MAEATENbHOCTH NPU CO3JAHUM YYEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MTO3HABATEIbHBIX 33124, BHITOJTHEHUU OMOJIOTHUECKUX YKCIIEPUMEHTOB,;

. CIIOCOOHOCTh OMNpPENENSITh COOCTBEHHYIO TMO3UIMI0O TIO OTHOIICHUIO K SIBJICHHIM
COBPEMEHHOM JKM3HU U OOBSCHSTH €€;

. YMEHHE YyUYUTHIBATh B CBOMX JIGUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO

BSaHMOHeﬁCTBI/Iﬂ J'IIOI[CI\/JI C Ppa3HbIMHU y6€)KI[eHI/I$IMI/I, KYJbTYPHBIMU HEHHOCTAMHU HW COHHUAJIBHBIM
MIOJIO)KEHHUEM;

L] TFOTOBHOCTb K COTPYAHHYCCTBY B HNPOLCCCEC COBMCCTHOI'O BBIMMOJIHCHUA y‘I€6HBIX,
IIO3HABATENbHBIX U MCCIEN0BATENBCKUX 3aJa4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHIO ONIOHEHTOB
MpHU 00CYXAEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONEPIKAHMUS;

. TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH,
2) NAaTPHOTHYECKOTO BOCIIUTAHHUSI:
. C(OPMHUPOBAHHOCTh  POCCUHCKOM  TIpakXJaHCKOW  HMJIEHTHMYHOCTH, HaTPHOTH3MA,

YBa)KEHUS K CBOEMY HapOJ1y, YyBCTBA OTBETCTBEHHOCTH iepes] POauHOM, TOPAOCTH 3a CBOM KpaH, CBOIO
Ponuny, cBOi SI3bIK U KYJIBTYpPY, MPOILIOE U HACTOALLEE MHOTOHALIMOHATIBLHOTO Hapoja Poccuy;

. LICHHOCTHOE OTHOUIEHWE K TMPUPOJHOMY HACIEIWI0 U NaMATHHKaM IPUPOJBI,
JNOCTHKEHMSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;
. CIIOCOOHOCTh OILICHMBAaTh BKJIaJ POCCUMCKHX YYEHBIX B CTAHOBJIEHHE M pPa3BUTHE

OMoJIOTMH, TOHUMAaHUs 3HAa4YeHHUs OMOJIOTMM B TO3HAHUHM 3aKOHOB IMPHUPOJBI, B KU3HH 4YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa,;



. ujieiiHas yOeXKICHHOCTh, TOTOBHOCTh K CiyKeHHt0o u 3ammre OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

. OCO3HAHME JYXOBHBIX IECHHOCTEN POCCUICKOr0 HApOa;

. c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS,

. CIOCOOHOCTH OIICHWBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHHs], OPHEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

. OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOHYNBOTO Oy IyIIero;

. OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOJMUTENISIM, CO3JAHHI0 CEMbU Ha OCHOBE

OCO3HAHHOTO MIPUHATHS HEHHOCTEW CEMEMHON )KU3HU B COOTBETCTBUHM C TpAaIULIUAMU Hapo 0B Poccuu;
4) 3¢TeTHYECKOr0 BOCIIUTAHUS

. ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTRBA, CIIOPTA, TPYya, OOIIECTBEHHBIX OTHOIIICHHH;

o MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBHUS JKUBOM MTPUPOILI U €€ LIEHHOCTH,

. TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE IPOSBISATH

Ka4yecTBa TBOPUECKOU JTMIHOCTH;

5) ¢puszuueckoro BocnuTanus, GopMUPOBaHUS KYJbTYPbI 310POBbSI M IMOLHOHAIBLHOTO
OJ1aronosyqusi:

. HNOHMMAaHHUE U pean3aliys 30pOBOro 1 0€30macHOro 0opasa )u3Hu (3710pOBOE IUTAHUE,
COOJIIO/ICHNE TUTUEHHYECKUX TMPaBHJI W HOPM, COAIIAHCHPOBAHHBIM PEXHM 3aHATHH W OTIBIXA,
peryisipHas (pU3MUYECKasi aKTHBHOCTD), OCPEIKHOT0, OTBETCTBCHHOTO M KOMIIETCHTHOTO OTHOILICHHUS K
COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

. MOHMMAaHUE IEHHOCTU NPaBUJ HHAWBHUIYATIbHOTO M KOJUIEKTUBHOTO O€30MacHOTo
MOBEJICHUS B CUTyalMsAX, YTPOKAIOIIMNX 3J0POBbIO U KU3HHU JIFOAEH;
o OCO3HaHHE MOCJICACTBUN M HEIPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEeOICHHS aIKOros,

HApKOTUKOB, KypEHHS);

6) TPy/10BOT0 BOCIIUTAHUS:

. TOTOBHOCTH K TPY/Ly, OCO3HAHUE [[CHHOCTH MaCTEPCTBa, TPYI0II00wHE;

. TOTOBHOCTh K AaKTUBHOW  JEATENbHOCTH  TEXHOJOTHYECKOW H  COIMAIBHOM
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH, IJIAHUPOBATH W CAMOCTOSITEIBHO BBIMOIHSATH TAKYIO
JESATEIbHOCTb;

. MHTEpPEC K pa3andHbIM chepam npodeccnoHalIbHON AesITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIHM BBIOOP OyAy1Iei mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI;

. TFOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KHU3HHU;

7) IKOJIOTHYECKOT0 BOCTIUTAHHUSI

. HKOJIOTHYECKH 11€71ec000pa3HOe OTHOUIEHHE K IPUPO/IE KaK UCTOYHUKY KHU3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHHS,

. MOBBIIIEHUE YPOBHS 3KOJOIMUYECKON KYJBTYpPbI: IPUOOPETEHUE OIbITA MIaHUPOBAHUS
IMOCTYIIKOB M OLI€CHKHU MX BO3MOKHBIX HOCJ'I@I[CTBI/Iﬁ JJISL OKp}I)KaIOHlef/'I CpC}lBI;

. OCO3HaHME TTI00ATIBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0eM U MyTel ux pereHus;

. CIOCOOHOCTH UCIOJIB30BATh MPUOOPETaeMble TPHU N3yUEeHUN OMOJIOTUN 3HAHUS U YMEHHUS

NpU pelIeHNH Npo0iieM, CBS3aHHBIX C PallOHAJIBHBIM MPUPOIOINIONIB30BaHUEM (COOIIOICHHE MTPaBUIT
MOBE/ICHHS B TPUPOJIE, HAMPABJICHHBIX HAa COXpPAaHEHHE PaBHOBECHSI B HKOCHCTEMAax, OXpaHy BH[IOB,
aKocucTeM, brocdepsl);

. aKTUBHOE HEMpUSITHE ACWCTBUN, MPUHOCSIIIUX Bpea OKpY:Karollleld MpUpOJHON cpene,
YMEHUE NPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTMUYECKHE TOCIEACTBUS MPEANPUHUMAEMbIX
JNEWCTBUM U MPEIOTBPAIATH UX;

. HaJIMUUE Pa3BUTOrO IKOJOTMYECKOTO MBIIIJIEHHUS, SKOJIOTMYECKON KYJBTYphl, ONbITA
NeSITeIbHOCTH SKOJIOTUYECKON HAIlPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA MU B ITO3HABATENIbHOI,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON MPAKTHKE, TOTOBHOCTH K YYacTHUIO B NPAKTUYECKOW JEATEIBHOCTH
9KOJIOTMYECKON HAIIPaBJIEHHOCTH;



8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

. c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HayKU M OOLECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOre KYJbTYp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

. COBEpIICHCTBOBAHWE  SI3BIKOBOM M  YMTATENbCKOW  KYJIBTYpPhl KaK  CpeICTBa
B3aUMOJICHCTBUS MEXK/TY JIFOJIbMH U TIO3HAHUS MUPA,
. MOHUMaHHUE cHelU(pUKA OUOJIOrMH KaK HayKH, OCO3HAHMs €€ poyid B (OPMUPOBAHUU

paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKPYIKAIOIIEM MHPE
KaKk O €JMHCTBE MPUPOJbI, YeJIOBEKa M OOIIeCTBAa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpodJIeM COXPaHEeHUS IPUPOJTHOTO PABHOBECHS,

. yOEKJIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JI1 COBPEMEHHOM LIMBUIIN3ALUU: O0eCTIeueHus
HOBOT'O YPOBHS Pa3BUTHUS MEIAUIIMHBI, CO3aHHUE IMMEPCIICKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX peliaTh
pecypcHble IPoOJIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MTyTeH BbIXOJa U3 II00AIbHBIX SKOJIOTHYECKUX
mpobiieM u oOecreueHusl mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIOJIb30BAHUIO
MIPUPOIHBIX PECYpcoB U (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU;

. 3aMHTEPECOBAHHOCTD B TIOJIYYCHUH OMOJIOTHYECKUX 3HAHUH B IIEJISIX TTOBBIIICHUS 0011IeH
KYJbTYpPBI, €CTECTBEHHO-HAy4YHON rPaMOTHOCTH, KaK COCTABHOM YacTH (PYHKIIMOHATHHONU I'PAaMOTHOCTH
oOydatomuxcs, GopMUpPyeMOi TP U3YICHUH OUOJIOTHH,

. MMOHMMAaHHUE CYIIHOCTH METOJOB TO3HAHMS, HCMIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTIOJIh30BaTh MOJydaeMbIe 3HAHUS JJIs aHAIN3a U O0BSICHEHUS SBICHUI OKPY KAFOIIIETO
MHUpa U TIPOUCXOMSIIMX B HEM H3MEHEHUH, yMEHHe JenaTh 00OCHOBAHHBIE 3aKJIIOUEHHUS Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ MMCIOIIHUXCS JTAHHBIX C IEIIBIO MTOJIYICHUS TOCTOBEPHBIX BEIBOJIOB,;

. CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS IS PELICHHS
po0JIeM B pealibHBIX )KHU3HEHHBIX CHTYAIUSX;

. OCO3HaHUE [IEHHOCTU HaYyYHOU JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MIPOEKTHYIO U
HCCIIE0BATENIbCKYIO ACSTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE,

. TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPAa30BAHMIO, K
AKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHUU 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



MeranpeamMeTHbie pe3yabTaThl

MeTtanpeaMeTHble pe3yJabTaThl OCBOCHHUs ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HAUMMbIe I8 (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIMXCS  MEXAUCIUIUIMHAPHBIC
(MexxnpeIMeTHBIC) OOILICHAYYHBIC MOHSATHS, OTPAXKAIOUIME IEIOCTHOCTh HAYYHOW KapTUHBI MUpPa U
crienn UKy METOOB IMO3HAHHKS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS, SIBICHHE,
MpOLIECC, CHUCTeMa, Hay4HbIH (aKT, NPUHIUN, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIIeIOBaHKe, HAaOIIOJAEHUE, U3MEPEHUE, SKCICPUMEHT U Ip.), YHHBEpCAIbHbIC YYeOHBIC IEHCTBHS
(mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIC,  pEryJsTHBHBIC), oOecreuuBamime (OpMUPOBAHUE
(YHKIIMOHATLHONH TpPaMOTHOCTH W COLMAJIBHON KOMIETEHIIMHM OOYyYaroIIMXCs, CIOCOOHOCTh
00ydaromuXxcsi HCIOJb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHPOBO33PCHUCCKHE 3HAHHUS H
YHUBepcaJIbHbIC YUeOHBIC JEHCTBUS B O3HABATEILHON M COIMAIBHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS MMPOTPAMMEI CPETHETO O0IIET0 00Pa30BAHMSI TOJKHBI
OTpaxkaTh.

OBJjajieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUSMM

1) 6a3oBble JJOrHYeCKHE AeHCTBHUS:

. CaMOCTOSATENILHO (DOPMYIMPOBATh M AKTYyaIM3HPOBaTh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;
. UCIIOJIb30BaTh IMPH OCBOCHHM 3HAHUHA TPHUEMbI JIOTMYECKOTO MBINUICHUS (aHAJIM3a,

CHHTE3a, CpPaBHEHHUs, KiacCH(HKanuu, 000OIICHHs), PAaCKPhIBATh CMBICI OHMOJIOTHYECKHX ITOHSITHI
(BBLIEISATH UX XapaKTepHbIC PU3HAKH, YCTAHABIUBATD CBSA3H C IPYTHMMHU MOHATHSIMH);

. ONpPENENATh LECIH AEATEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTUIKEHUS,
COOTHOCUTB PE3YJIbTATHI ACATENBHOCTH C IIOCTABICHHBIMU LEISIMU,

. UCIOJb30BaTh OMOJIOIMYECKHE MOHATUSA U OOBACHEHUS (DAKTOB U SBICHUH KUBOMH
IIPUPOJIBI;

. CTPOHUTH JIOTHYECKUE pacCyxIeHusi (MHAYKTUBHbIC, [CAYKTHBHBIC, [0 AHAIIOTHH),

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B paCCMaTPUBAEMBbIX SIBICHUAX, (OPMYJIUPOBATH BBIBOIbI
U 3aKJIIOYECHUS;

. IIPUMEHATHh CXEMHO-MOJIEJIBHBIE CPENICTBA IS IPEACTABICHUS CYIIECTBEHHBIX CBI3EH U
OTHOLICHUH B H3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX UICTOYHUKAX;

. pa3pabarbiBaTh IUIAaH peIIEHUs MNpoOJeMbl € YYeTOM aHalu3a HMMEIOLIUXCs
MaTepUalIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB,;

. BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKH ITOCIEACTBUMI ACSITEIBHOCTH;

. KOOP/AMHUPOBaTh M BBINOJIHATh PabOTy B YCIOBHSX pPEaJbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

. pa3BUBaTh KPEaTUBHOE MBIIIIJICHNE MIPU PEIIEHUH KU3HEHHBIX IPOOIIEeM.

2) 6a30BbIe HCCIE0BATENbLCKHE ICHCTBHS:

. BJIaJIeTh HaBbIKAMHU y4e€OHO-HMCCIIEI0BATEIbCKOM U MPOEKTHON 1€ATEIbHOCTH, HAaBBIKAMHU

paspelnieHus npoodieM, CHoCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/I0B PELLICHHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOOB IO3HAHHUS;

. WCIOJIb30BaTh PA3JIMYHbIE BHUJBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalny, IpeoOpa3oBaHUIO U MPUMEHEHUIO B yUEOHBIX CUTYyallUsAX, B TOM YHUCIIE TPU CO3JIaHUU
y4e€OHBIX U COLMAIBbHBIX TPOEKTOB;

. ¢dbopMHUpOBaTh HAayuHBId THUIN MBIIUICHHUS, BIaJeTh HAYYHOH TEpMHHOJIOTHEH,
KJIFOUEBBIMH MOHSATUSIMU U METO/IAMU;

. CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7]audl B 00pa30BaTEIbHOM JEATEIBHOCTUH U
KU3HEHHBIX CHTYaIlUsX;

. BBISIBJISATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJBUTATh
TUIOTE3y €€ PELIeHUs, HaXOAUTh apryMEHThl JJIsl JI0Ka3aTeIbCTBAa CBOMX YTBEpPXIACHUMH, 3a7aBaThb
napamMeTpsl U KPUTEPUHN PELICHUS,



. AHAJIIM3UPOBATh IIOJMYYCHHBIC B XOA€ PCIICHHA 3aJdadrd pPE3YJIbTAaThbl, KPHUTHYCCKU
OLICHUBATh UX JOCTOBCPHOCTH, IIPOrHO3UPOBATh U3MCHCHHUC B HOBBIX YCIIOBUSIX,

. JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIH OIIBIT;

. OCYIIECTBIISATH IEJICHANPABICHHBINA MMOMCK MepeHoca CPEACTB U CIIOCOOOB JEHCTBUS B
poeCCUOHATILHYIO CPELY;

. yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M NPAKTHYECKyI0 001acTu
KHU3HEICIATECIbHOCTH;

. yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00acTeil;

. BBIIBUTaTh HOBBIE UJCH, Npe/laraTb OPUIMHAIBHBIE MOIXOAbl M PELIEHUsS, CTaBUTh

npoOJIeMBI ¥ 33]1a4H, JOIYCKAOIIMEe albTEPHATHBHBIE PEIIICHHSL.

3) paboTa ¢ uHpopMaIHeii:

. OPUCHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMaIiu (TekcTe yueOHOTro mocoous,
HAyYHO-ITOIYJISIPHON JIUTEpaType, OMOJOrHIECKHX CIIOBapsAX M CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JIaHHBIX, B MHTEPHETE), aHAIM3UPOBATh MH(MOPMAIMIO PA3IMYHBIX BUIOB M (OPM IpEICTaBICHHUS,
KPUTHYECKH OIIEHUBATD €€ JJOCTOBEPHOCTh M HEMPOTHBOPEUYNBOCTH;

. (dbopMynHpOBaTh 3ampPOCHl U MPUMEHATH PA3IMYHBIE METOJBI NPHU IOHCKE U O0TOOpe
Ouosiornuyeckoil uHdopMaly, He0OX0IUMOM /7S BHIIIOJIHEHUS YUEOHBIX 3a/1a4;

. npUOOpETaTh ONBIT UCHOIH30BAHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILICHCTBOBATH KyJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CHCTEM;

. CaMOCTOSITENTFHO BBIOMpATh ONTHUMAIBHYIO (OPMY MpPEACTABICHHUS OHOIIOTUYECKOM
uHpopmanuu (Cxemsl, rpaduKH, THarpaMMbl, TAOIHULIbI, PUCYHKHU U JIP.);

. WCIIOJIb30BAaTh HAYYHBIN SI3BIK B KAueCTBE CPEICTBA NMPH padboTe ¢ OHOIOTHYECKOMH

uH(popMaliel: MPUMEHATh XUMHUECKHe, PU3NYECKIEe U MaTEMaTHUYECKHE 3HAKU M CUMBOJIBI, (DOPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpy, UCIOIB30BAaTh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaIJISIIHOCTH

. BJIQJIETh HABBIKAMU PACMO3HABAHWS M 3alIUTHl WHpOpManuu, HHOOPMAIMOHHOK
0€30MacCHOCTH TUYHOCTH.



OBjaieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€/ CTBHSIMH :

1) o6menme:

. OCYIIECTBIIATH KOMMYHHKAIMH BO BCEX chepax KU3HH, AKTHBHO yJacTBOBATh B JUAIIOTE
WK JMCKYCCHH TI0 CYIIECTBY 00CYK1aeMoii TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYKICHHS
OTHOCHTEJIBHO BBITOJHEHHS [TPEIIaracMoi 3a1aut, YYUTHIBATH HHTEPECHI U COTITACOBAHHOCTD TTO3MIIHI
APYTHX YYaCTHUKOB JJHAJIOTa MM JJUCKYCCUH);

. pacro3HaBaTh HeBepOalbHBIE CPEICTBA OOILIEHHs, MOHUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, IMPCAITOCHIUIOK BO3BHUKHOBCHH A KOH(bJ'H/IKTHBIX CI/ITyaI_[I/If/’I, YMCTb CMATYAaTh KOH(i)J'H/IKTBI 1 BECTU
[IEPETOBOPHI;

° BJIAZACTh PAa3JIMUHBIMU CHOCOGaMI/I 06H_ICHI/ISI )51 B3aHMOIIeI>iCTBHSI, IMOHUMAaTb HAMCPCHUA
JAPYTUX JIFOJICH, MPOSBIATh YBaKHUTEIHLHOC OTHOLIEHHE K COOECEIHHUKY W B KOPPEKTHOM (opme
(bOpMyITUPOBATH CBOM BO3PAKEHHS;

. pPa3BEpHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

2) cOBMeCTHAs IeITeIbHOCTD!

. [IOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAaH/IHON U HHANBUAYAIbHON pabOThI IpU

peleHry OUoJIOrn4ecKoi npobaeMbl, 000CHOBBIBATh HEOOXOIMMOCTh IIPUMEHEHHSI ITPYIIOBBIX (HOPM
B3alMOJICHCTBUS NpU peLICHUH Y4eOHO 3a1auy;

. BBI6I/IpaTB TEMATUKy U MCTOAbl COBMECTHBIX HeﬁCTBHﬁ C yueToOM 06H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KIOT0 YICHa KOJIJICKTHBA,
. INpUHHUMATb LOCIIN COBMECTHOM JeSTEIbHOCTH, OpPraHru30BbBIBATH W KOOPAWMHHUPOBATH

JEUCTBUS MO €€ JOCTHKECHMIO. COCTAaBJIATH IUIaH JEUCTBUH, PAaCHpENessITh POJIU C YYETOM MHEHUU
YUYaCTHUKOB, 00CYXJ1aTh Pe3yJIbTaThl COBMECTHON pabOTHI;

. OLIEHHMBATh KAYECTBO CBOET0 BKJIAJIA U KaXKI0OT0 yYaCTHUKA KOMaH/Ibl B OOLIUI pe3yIbTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

. IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C ITO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

. OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B DPA3JIUYHBIX CHUTYalHsX,
HPOSIBJISITH TBOPUECTBO U BOOOpaykeHHE, ObITh HHUIIMATHBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMHU AeHCTBUAMM

1) camoopranu3amus:

. HCIIOIL30BaTh OHOJIOTHYECKHE 3HAHHS JJIs1 BBISABJIICHHUA HpO6J'ICM U HUX pPCHICHUA B
KN3HCHHBIX U y‘le6HLIX CUTyalUsiX,
. BI)I6I/IpaTI> Ha OCHOBE OMOJIOTMYECKHUX 3HAHHI IECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX

JNEUCTBUSX M MOCTYNKAaX MO OTHOLIEHHWIO K JKMBOW NPHUPOAE, CBOEMY 3J0POBBI0 M 310POBBIO
OKPY>KaIOIIIHX;

. CaMOCTOSITENTLHO OCYIIECTBIISATh MMO3HABATEIBHYIO AEITEIbHOCTD, BBISBISATEH MPOOIEMBI,
CTaBUTb U (POPMYJIHPOBATH COOCTBEHHBIE 33a/ladyu B OOPA30BATEIHHOM NEATEILHOCTH U KU3HEHHBIX
CUTYalUsX;

. CaMOCTOATENIbHO COCTABJIATh IUIAH PEIIEHUS TMPOOJEMbI C YYE€TOM HWMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

. AaBaTb OLICHKY HOBBIM CI/ITyaHI/ISIM;

. paciupsaTh paMKH Y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

. JIeN1aTh OCO3HaHHbBIN BHIOOD, apIryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE,;

. OILICHUBATh MTPUOOPETEHHBIN OTIBIT;

. croco0cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW 3PYIUIUMH B Pa3HBIX

00IacTsIX 3HAHHM, OCTOSIHHO MOBBINIATH CBOW 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb;

2) CAMOKOHTPOJIb:

. JaBaTh OLCHKY HOBBIM CHUTYAllUsIM, BHOCUTh KOPPEKTHBBI B JICSTEIHLHOCTh, OIICHHBATD
COOTBETCTBHUE PE3YIIbTATOB LEIISIM;



. BJIaJIETh HAaBBIKAMU TI03HABATENbHOM peQieKcuM Kak OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUM M MBICTUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB M OCHOBAHMM, MCIOJIB30BATH MPUEMBbI
pediekcuu 171 OLEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS,

. YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

. IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX IIPU aHAIU3€ PE3YIbTaTOB JEATCIBHOCTH;
3) npuHATHE ce0s1 U APYrUX:

. IIPUHUMATH ce0sl, IOHUMasi CBOM HEOCTATKU U JTOCTOMHCTBA,

. IIPUHUMATh MOTHBBI U @pIYMEHTHI IpYTHX IIPU aHAIU3€ PE3yIbTaTOB JESATEIbHOCTH;
. IIPU3HABATh CBOE MPABO U IPaBO JPYTUX Ha OLIMOKY,

. pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH JIPYTOro YEJIOBEKA.
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IMpenMeTHbIE pe3yabTaThI

[IpenmerHbie pe3yabTaThl ocBoeHust mporpamMbl COO mo Ouonorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieliuuueckue st yaeOHoro npeamera « BHosiorusp Hay4qHbIe 3HAHUS, YMEHHSI H CIOCOOBI
JACUCTBHH TIO OCBOCHUIO, WHTEPIPETAIMM W TNPEOOpPa30BaHHMI0 3HAHH, BHJbI ICATEIBHOCTH MO
HOJIyYCHUIO HOBOTO 3HAHUS U NPUMCHECHHIO 3HAHMH B PA3IMYHBIX Y4eOHBIX CUTYalHsX, a TaKkKe B
peabHBIX KU3HEHHBIX CUTYAIMsIX, CBI3aHHBIX ¢ OMoiorueil. B mporpaMme npeaMeTHbIC pe3yIbTaThl
HPEJICTABICHBI 110 TOaM O0yUYCHUSI.

10-ii knace

[IpenmeTHbIe pe3yabTaThl OCBOCHUs yueOHOro npeamera «buonorus» B 10-M Kiaacce J0HKHBI
OTpaXarh:

. chopMHPOBaHHOCTH 3HAHHH O MECTE U POJIM OUOJOTHH B CHCTEME HAay4HOTO 3HAHHS
€CTECTBEHHBIX HAYK, B QOPMHPOBAHHU COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOT'O
MHPOBO33pPEHUs], O BKIIAJIC POCCHUICKUX M 3apyOCKHBIX YYCHBIX-OHMOJIIOTOB B Pa3BUTHE OHOJIOTHH,
(YHKIIMOHAJIBHOM IPAMOTHOCTH YEJIOBEKA JIJIsl PELICHUS JKU3HCHHBIX 33/1a4;

. YMEHHE PACKPBIBATh COACPIKAHUE OHOIIOTMYSCKUX TEPMUHOB M IIOHSATHIA: KU3Hb, KIICTKA,
opranus3M, MeTaboiu3M (OOMEH BEIIECTB M IPEBpAILCHUE SHEPIUHU), TOMeocTa3 (caMoperysisius),
YPOBHEBasi OpraHMU3alys )KUBBIX CHCTEM, CAaMOBOCIIPOM3BeeHHE (PEIPOIYKIIHS), HACIEACTBEHHOCTD,
U3MEHYHMBOCTB, POCT U Pa3BUTHE;

. YMCHHE H3JIarath OHOJIOTMYECKHe TeoprH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
[CHTpaJIbHAS IOrMa MOJICKYJIsipHOU Ouomnorun), 3akonsl (I'. Menzaens, T. Moprana, H. 1. BaBuiioBa) u
ydenuss (0 HEHTpax MHOrooOpasusi U HPOUCXOXKICHHS KyJbTypHbIX pactenuit H.W. Basuiosa),
OIPEACISTh TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

. YMCHHUE BIAJCTh METOIaMH HAYYHOTO IO3HAHHsSI B OMOJIOTHH: HAOJIIO/ICHHE U OTMCAHKE
’KMBBIX CHCTEM, MIPOILIECCOB M SBJICHHIA, OpPraHU3als ¥ MPOBEICHUE OUOIOTHYECKOr0 SKCIICPUMEHTA,
BBIJIBHYKCHHE TUIIOTE3bI, BHISIBICHUE 3aBUCHMOCTH MEXKIY HCCIICIyEeMbIMU BEIHMYMHAMHU, OOBSICHEHHE
MOJYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TCOPU U 3aKOHOB, YMECHHUE JIENIaTh
BBIBO/IbI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTATOB;

. YMEHHE BBIJCISITh CYIIECTBEHHBIC MPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U SYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MpOIECCOB. OOMEHa BEUIECTB M
NpEeBpallIeHs] JHEPrMM B KIETKE, (OTOCHHTE3a, IIACTHYECKOr0 W JIHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mel03a, OIIOAOTBOPEHHS, PAa3MHOXCHUS, WHAWBUAYAIBHOTO pa3BUTHS
opranusMa (OHTOTEHE3);

. yMEHHE TIPUMEHSTh OJTy4YeHHbIC 3HAHUS 151 00BSICHEHUST OMOJIOTUYECKUX TPOLIECCOB U
SIBJICHUH, JUIsI TIPUHATHS TPAKTHYECKUX pEIICHUH B TOBCCIHEBHOW JKU3HH C IICTBI0 O0CCIICUCHHUS
0€30IacHOCTH CBOETO 3/I0POBBSI U 3/I0POBbS OKPYXKAIOUIMX JFONEH, COOMIOEHHS HOPM TPaMOTHOTO
MOBEICHUSI B OKpYXKAMOILIe MPHUPOJHOW cpee, MOHUMaHHWE HEOOXOMUMOCTH HCIOIb30BaHUS
TOCTHKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH ISl palliOHAIBHOTO TIPHPOIONOTb30BAHHS,

. YMEHHUE pellaTh 3JCMEHTApPHbIC T'CHETHMYCCKHUE 3a/la4yd Ha MOHO- W JIUTHOPUIHOE
CKpEIMBaHKE, CIEMJICHHOE HACIIEJ0BAHUE, COCTABIATH CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS IS
npejIcKa3aHusi HacJeIOBaHMsI TPU3HAKOB Y OPraHU3MOB,;

. YMEHUE BBIMOIHATH JJAOOPAaTOpPHBIE U MpaKTHUeCKue padoThl, COOM0IaTh MpaBUiIa MpU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;
. yMEHUE KPUTHUYECKH OLIEHUBATh U MHTEPIPETHPOBATH MH(OPMAIHIO OHOIOTUYECKOTO

COJZIep KaHMUs, BKIIOYAOIIYIO IICEBIOHAYYHBIC 3HAHKS M3 PAa3IHYHBIX HCTOUHUKOB (Cpe/ICTBA MacCOBOM
uHpOpMAIINY, HAYYHO-TIONMYJISIPHBIC MaTePHasIbl), STUYCCKHE acTIeKThl COBPEMEHHBIX HUCCIICIOBAHUI B
OHMOJIOTHH, MEUIMHE, OMOTEXHOJIOTHH;

. YMEHHE CO3/1aBaTh COOCTBEHHBbIC IHCHMEHHBIE W YCTHBIE COOOIIeHHs, 0000Imas
OHMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO WCIIOIB30BaTh MOHSATHHHBIN
anmapat OMOJIOTHH.

11-12ii kaaccwl

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs ydeOHoro mpenmera «buomorus» B 11-12m kiaaccax
JOJKHBI OTPaXKaTh:
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. c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAyUYHOW KapTHHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIa/le POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHATBLHON TPAMOTHOCTH YeJIOBEKA ISl PELICHNUS )KU3HEHHBIX 3a/1a4;

. YMEHHE pACKpbIBaTh COJIEp)KaHuE OHOJNOTMYECKMX TEPMUHOB M TOHATHUN: BHJ,
NOMYJISIIKs, TeHO(MOH, SBOJIONMS, ABWXKYyIIUEe cuibl ((pakTopbl) 3BOIIOIMHU, MPUCTIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHUE, IKOJIOTUYECKUE (PaKTOPhI, IKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTHI,
PEAYILEHTHI, [T MUTAHUs, SKOJIOTHIeCKasl MUpaMuIa, OnoreoleHos, onocdepa,;

. yMEHHE u3jarath OuoJormueckue Teopuu (dBosmonnonHas Tteopus Y. JlapBuHa,
CHHTETUYECKasi TCOPHS IBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojpbiieBoro cxonacrea K.M. bapa,
YyepeloBaHUsl TJIaBHBIX HarpasieHud u myTeit spomtonuu A.H. CesepiioBa, yuenus o ouocepe B.U.
BepHajickoro), onpenensTh rpaHHIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM,;

. yMEHHE BJIaJIeTh METOJIaMU HAy4YHOTO MO3HAHMs B OMOJIOTUU: HAOIIO/ICHUE U ONHCAHUE
KHMBBIX CHCTEM, IPOLIECCOB M SBJICHHI, OPraHU3aIMs U MPOBEICHHE OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIIBIDKEHUE THUIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXIY UCCIIEYyeMbIMU BEIHMUYMHAMHU, OOBSICHEHHE
MOJIyYCHHBIX Pe3yJIbTAaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUH M 3aKOHOB, YMEHHUE AEaTh
BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyIbTaTOB;

. YMEHHE BBIJCIATh CYIICCTBEHHBIC TPU3HAKA CTPOCHHUS OHMOJOTUYECKUX OOBEKTOB!
BUJIOB, TOMYJALUNA, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTeOIIeHO30B M 3KOCHUCTEM,
0COOEHHOCTH TPOLIECCOB: HACIIEACTBEHHONH N3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMU,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHS IKOJIOTHYECKUX (AKTOPOB Ha OPraHU3Mbl, MEpeHoca
BEUIECTB U IIOTOKA JHEPrUM B 3KOCHCTEMAaX, AHTPOIOIEHHBIX H3MEHEHUN B 3IKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX ITUKIIOB B Ouocdepe;

. YMEHHE IPUMEHSATH MOTYUEHHbIE 3HAHUS /17151 OObSICHEHNUS OMOJIOTUYECKUX IIPOLIECCOB U
SBIIGHUH, IUJISl TPUHSATHS MPAKTUYECKUX PEUICHHH B MOBCEIHEBHOM XU3HU C IENbI0 OOecreyeHus
0€30IaCHOCTH CBOETO 37I0POBbSI U 3/I0POBBSI OKPYXKAIOIIUX JIO/ICH, COOMIOEHUSI HOPM TPaMOTHOTO
MOBEJICHUA B OKpYXKalIIed NpUPOTHONW cpele, MOHMMAaHHE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOTMH [Tl pallMOHATIBHOTO MIPUPOA0IOIB30BaHUS;

. YMEHHUE pellaTh 3JeMeHTapHble OMOJIOrMYecKHe 3a/laul, COCTaBIATh CXEMbI IepeHoca
BEIIIECTB ¥ SHEPTUU B IKOCUCTEMaX (I[CTH MTUTAHHUA);

. YMEHHUE BBINOIHATh JJAOOPaTOpHBIE U MpaKkTHUecKue padoThl, COOM0IaTh MpaBuiIa Mpu
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

. yMEHHE KPUTHUYECKH OLIEHUBAThb U MHTEPHPETHPOBATH MH(OPMAIMIO OHOJIOTHYECKOTrO
COJIepIKaHMUsl, BKITFOYAOIIYIO MICEBIOHAYYHBIC 3HAHUS U3 PA3JINYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
uH(OpMaIMK, HAYYHO-TIOMYJSIPHBIE MaTepPHallbl), PacCMaTpUBaTh TIJIO0AIBHBIC JKOJIOTHYESCKHE
po0GJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

. YMEHHUE CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHBIE COOOLIEHMs, 00001mas
OMOJIOrMYEcKyl0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHMKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBINA
anmapart OMOJIOTHH.
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Conepxanne y4eOHOTro npeamera

10-# kaacc

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHONOTHH C OOIIECTBEHHBIMH, TEXHHYECKHUMHU U IPYTHMHU
€CTECTBEHHBIMH Haykamu, @Quiocodueld, 3TUKOH, OSCTeTHKOW U mpaBoM. Ponp Ouonoruu B
(bopMHpPOBaHNUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Meroapl MMO3HAHUS JKUBOW MpUPOAbI (HAOIIOIEHHE, SKCIIEPUMEHT, OMHCAHUE, H3MEPEHHE,
KJIaccH(UKaIus, MOJCITHUPOBAaHKE, CTATUCTHYECKAs: 00pab0TKa JaHHbIX).

JdemoHcTpaumu:

IToptpersr: Y. Hapsun, I'. Menaens, H.K. Konbuos, [Ix. Yorcon u ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTOIbI TO3HAHUS )KUBON PUPOJIBD.

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «Mcnonb3oBaHME pa3IUYHBIX METOAOB TMPU H3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cCTeMbI H X OPTraHU3AIUsA.

JKusbie cucTeMbl (OMOCHUCTEMBI) KaK MPeAMET U3ydeHUs: Onosoruu. OTINYNE )KUBBIX CUCTEM OT
HEOPraHU4YeCKOW MPUPOJIBI.

CaoiicTBa OnocucTeM M WX pasHOOOpaszue. YPOBHU OPraHM3alUN OMOCHCTEM: MOJICKYJISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISILIMOHHO-BHUIOBOMH, IKOCHCTEMHBIH
(buoreoueHoTHYECKHUIT), OMOCHEPHBI.
JdeMoHcTpanum:

TaOnuis! u cxeMbl: « OCHOBHBIE IPU3HAKY KU3HW», «Y POBHHM OpraHU3aly >KUBOM IPUPOIBD».

O6opynosanue: Mmoaens Momnekynsl JJHK.

Tema 3. XumMuueckHii COCTaB M CTPOeHHE KJIETKH.

XUMUYECKUH COCTAB KIETKU. XMMUYECKHUE JIEMEHTBI: MAKPOIIEMEHThI, MUKPOJIEMEHTHI. Bona
Y MUHEpaJbHbIEC BELIECTBA.

@DyHKIUY BOABI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [loaaepikanue ocMoTrueckoro 6anaHca.

benku. CoctaB u crpoeHne 0enkoB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHumsble u
3aMEHUMbIE AMUHOKHCIOTBl. AMHMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJIEKYJIbI
(mepBu4Has, BTOpUYHAs, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XHMHUYECKHE CBOMCTBa OCIIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouojormyeckue Karanusatopsl. CTpoeHHe (QepMeHTa: aKTHUBHBIM LEHT,
cyoctparnas crnenupuuHocts. Kodepmentsl. Buramunbl. Otinuus GpepMeHTOB OT HEOpraHMYECKHX
KaTaJn3aTopoB.

VrieBoasl: MoHocaxapuibl (TirOK03a, pubo3a W Ae30kcupu0o03a), aucaxapuiasl (caxaposa,
JIaKTO3a) ¥ MoJircaxapuIbl (Kpaxmal, TIMKOTeH, IeJUTi0I103a). buonornyeckue GpyHKIMU YTIICBOIOB.

JIunuapsl: Tpuraunepuasl, Gocomunuasl, crepouasl. ['uapopunbHo-ruipodoOHbIe CBOWCTBA.
buonoruueckue ¢ynkuun aunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB W JIMIHJIOB KaKk HMCTOYHHUKOB
JHEPIrUH.

Hyxnennoseie kucnorel: JITHK n PHK. Hyxmeoruael — MOHOMEPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JJHK. Crpoenue u ¢pynxkuuu PHK. Buast PHK. AT®: ctpoenue u GyHKIHH.

[uTonorus — Hayka o kietke. Kierounast reopust — mpuMep B3auMoAencTBUs uiel u (akToB B
Hay4HOM IO3HAaHNUU. MeToabl U3y4EHUs KIETKH.

Krnerka kak nemnoctHas skuBasi cucrema. OOIIMe NpU3HAKU KIETOK: 3aMKHYTas HapysKHas
memOpana, monekyisl JJHK kak renernueckuii anmapar, cucteMa CUHTe3a Oernka.

Tunsl  KJIETOK: JyKapuoTHdeckas W  mnpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHUs
npokapuoTuyeckon kietku. Kietounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJINYHNS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAIMKC, UX (QYHKIUH.
[Inazmatnueckass MemOpaHa, ee cBoWcTBa M (QyHkuuu. I[luTomnasmMa u ee OpraHoujbl.
OnnomemOpanuble opranounsl kietku: JOIIC, ammapar ['onbmxu, ausocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHIPUH, TUIacTUAbL. [IponcxokaeHne MHUTOXOHAPUN U IacTua. Bumis
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wiactug. HemeMOpaHHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUHBIN LIEHTpP, HEHTPUOIIN, PECHUYKH,
KryTUKU. OyHKIIUN OpraHOUI0B KJIETKU. BKirtoueHus.

Snpo — perynsatopHblii 1eHTp kieTku. CTpoeHue snapa: saepHas 000JI0YKa, KapuoIuia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, dx. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panxmun, K.M. bap.

Juarpammsl: «Pacnpenenenne XuMHUECKUX JIEMEHTOB B HEXXHMBOI Ipupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOI MPUPOIEN.

Tabmuis! u cxemsl: «Ileproauueckas TabauIa XUMUYECKUX JIEMEHTOBY, «CTpOeHHE MOJIEKY b
BO/IbI», «brnocunTe3 6enka», «CtpoeHue mMosekyinsl Oenka», «Ctpoenue dpepmenTa», «HykienHoBbIe
kuciotel. JJTHK», «Ctpoenue moinekynbsl AT®», «CTpoeHHe 3yKapHOTHUYECKON KJIETKW», «CTpoeHue
KUBOTHOM KJIeTKW», «CTpOeHUEe pacTUTENbHON KieTKn», «CTpoeHue MPOKapUOTHUECKON KIIETKW»,
«CTpoeHue s/1pa KIETKW», «YTIeBoAbD», «Jlunuasn.

O6opynoBaHue. CBETOBOM MHKPOCKOI, OOOpYyJAOBaHHWE JJIA MPOBEACHUS HAOIIOICHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPHATBLHBIX KIIETOK.

JlaGopaTopHble U paKTHYeCKHEe PadoThI:

JlabopatopHas pabora Ne 1. «3yueHne KaTaTUTHYSCKON aKTUBHOCTH (epMEHTOB (Ha mpuMepe
aMMIIa3bl WK KaTajaas3bl)».

JlaboparopHas pabota Ne 2. «3ydeHue cTpoeHus KIETOK PaCTeHHI, )KUBOTHBIX 1 OaKTepUil 101
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOINpENapaTax U UX OMUCAHUEN.

Tema 4. ’Ku3HenesTeJIbHOCTh KJIETKH.

OOmeH BemecTB, WM MeTaboau3M. AcCUMMIALUS (TJIACTUYECKUI OOMEH) U JIMCCUMMUIISIIIUS
(sHEpreTHYecKuii 0OMEH) — JIBE CTOPOHBI €JMHOTO Mpoliecca MeTabosin3Ma. Posib 3aKOHOB COXpaHEHHSI
BELIECTB U SHEPIrUU B IOHUMaHUU MeTaboInu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBIH U reTepoTpodHbIi. Poibs pepMeHTOoB B 0OMEHE BELIECTB
U TIPEBPAIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBetoBas M TeMHOBas ¢a3pl QorocuHTe3a. Peaknum ¢orocuHTE3a.
DddexTuBHOCTH PoTOCHHTE3A. 3HAUECHUE (DOTOCUHTE3A JIJIs )KU3HU Ha 3emuie. BiusHue yclioBuii cpeibl
Ha (OTOCUHTE3 U CLIOCOOBI MOBBIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIole OakTepun. 3HaueHne XeMOCHHTE3a /7S )KU3HHU Ha 3eMIie.

DOHepreTuyeckuii oOMeH B kieTke. PaciiernsieHne BelecTB, BBIJCICHHE U aKKyMYJIUpPOBaHHE
SHEPrUM B KJIETKE. DTalbl YHEpreTuueckoro ooMena. I'nukonus. bpoxxenue u ero Buasl. Kuciaopoanoe
OKHCJICHMe, WIM KieToyHoe JbixaHue. OkuciurenbHoe ¢ochopunupoBanue. IPHEeKTHBHOCTH
SHEPTeTUYECKOro OOMEHa.

Peakuuu MmaTpuuHoro cuntesa. I'enernueckast unpopmanus u JIHK. Peanuzanus renetnueckoit
uH(popmManuu B KieTke. ['eHeTnueckuii KoJ u ero ceoiicTBa. TpaHckpunuus — MaTpuyHblid cuaTe3 PHK.
Tpancnsauus — OuocunTe3 Oenka. Jransl TpaHcasauu. KonupoBanue aMuHOKUCIOT. Pois pubocom B
OounocuHTe3€ OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpYChl. Mcropus otkpeitus BupycoB (/.M. MBaHOBCKUiA).
Oco0eHHOCTH CTPOCHHUS M dKU3HEHHOTO 1TMKJIa BUpYycoB. bakTepuodaru. bone3nu pacreHuit, ")KUBOTHBIX
U YelOoBeKa, BBI3bIBaeMble BUpycamMu. Bupyc mmmyHozedummra uenoeka (BUY) — Bo3Oymurens
CIINMJda. OOpaTtHast TpaHCKpUIIMsS, peBepTaza W uHTerpasza. l[Ipodunaktuka pacrnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHHH.

JdemMoHcTpauuu:

[Moptpetsr: H.K. Konsuos, I.1. Usanosckuii, K.A. Tumupsses.

Tabmuupl 1 cxembl: «Tumbl muTanus, «Metabomuzm», «MHUTOXOHAPHUD», « DHEPTETUISCKUN
obmen», «Xnopomnact», «®otocunres», «Ctpoenne JJIHK», «Ctpoenue u GpyHKIMOHUPOBAHUE TE€HAY,
«Cunre3 6enkay, «I'enernueckuii kon», «Bupyce», «bakrepuodarny», «CTpoeHne u KU3HESHHBIN ITUKIT
Bupyca CIIN/la, 6aktepuodarayn, «Pemnukarus JJHK».
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Ob6opynoBanue: Moaenu-anmminkauu « Y apoerne JJHK u Tpanckpunimsy, «bnocunTes 6emkay,
«CTpoenue KineTkn», moaeins ctpykrypsl JJHK.

Tema 5. PasMHoO:KeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii 1ukia, wWiM KU3HEHHBIM LUK KiIeTkd. WuTtepdaza u mwmrto3. [Iporeccsr,
npoTtekaromue B uarepdase. Perummkamus — peakuus marpuunoro cuatesza JJHK. Ctpoenne XxpomMocom.
XPpOMOCOMHBII HaOOp — KapuOTUI. JIUMIOUIHBIN U TalJIOUAHBIN XpPOMOCOMHBIE HA0OpBL. XpOMAaTHIbI.
[{uronornyeckre OCHOBBI Pa3MHOKEHHUS U UH/IMBUIYAJIbHOTO PA3BUTHSI OPIraHU3MOB.

Henenue xnerku — muto3. Cragun murosa. IIporecchl, MpoucxXoaalie Ha pasHbIX CTAIUAX
MHUTO3a. brosornueckuii CMbICI MUTO3a.

IIporpamMmmMupyemast ruOespb KIETKU — alonTo3.

@DopMbl pa3MHOKEHHUsI OpraHU3MOB. Oecrosoe U mojioBoe. Buipl 0ecrnonoro pa3MHOXKEHUS:
JeTICHHNE HaJaBOE, IMOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETATUBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €r0 3HaYEHUE IS CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIANYHUS OT OECIOJIOTO.

Meiio3. Cranuu Meiio3a. [Iporeccsl, mpoucxoasinue Ha cTaausx Meiosa. [loBeaenue xpomocom
B Meno3e. KpoccuHrosep. buosiorndeckuii CMbICII U 3Ha4EHHE Meo3a.

I'amerorenes — mporecc 0O0pa30BaHUS TOJOBBIX KJIETOK Y >KUBOTHBIX. [lOJOBBIE Kene3bl:
CEMCHHUKA U sM4HUKU. OOpa3oBaHWE M pa3BUTHE IOJOBBIX KJIETOK — TaMeT (crepmaro3ou,
SHICKIIETKA) — CriepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOEHHSI SHIEKICTOK M CIIEPMATO30HUIOB.
OmnonorBopenue. [laprenorenes.

WunuBunyaipHoe pasButhe (OHTOreHe3). DMOpHOHAIbHOE pa3BuTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIILHOTO PA3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJISAIHs, OPTaHOTEHE3.
[ToctomMOpuoHanbHOE pa3BuUTHE. THUMBI MOCTIMOPHOHATBHOTO PA3BUTHUA. TPAMOE, HEMpsIMOe
(mmumHOUYHOE). BnwmsHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIC BBI3BIBATH
BpPOK/ICHHbBIE YPOJCTBA.

Poct u pasBurue pacreHuil. OHTOreHE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemMoHcTpauuu:

Tabmuupel u cxembl: «DOpMBI pa3MHOXKEHHS OPraHU3MOBY», «JIBOHHOE OIIOJIOTBOPEHHUE Y
IBETKOBBIX pPacTeHHi», «BereratuBHOE pa3sMHOKEHUE DPACTCHHIY, «JleneHue KIIeTKu OakTepuitn,
«CTpoeHHe MONOBBIX KIETOK», «CTpoeHne xpomocomsl», «Kietounsnii mukimy, «Pemmukanus JTHK»,
«Mwuto3y», «Meio3y», «IIpsamoe n HenpsiMoe pazBUTHEY, «I aMETOreHe3 y MIEKOIUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaINM OHTOT'€HE3aY.

O6opynoBaHue: MHUKPOCKOI, MHKpomnpenapatsl «CriepMaTo30upl  MIIEKOIUTAIOLIET0Y,
«Sineknerka milekonuraroniero», «KapuoknHes B KIETKaX KOpEIIKa JIyKa», MAarHUTHash MOJENb-
anmuivkanus «Jlenenue knetku», monens JJHK, monens meradasHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PA00ThI:

Jlaboparopuast padora Ne 3. «HaGmrogeHne MuTO3a B KIETKAaX KOHYHMKA KOpPEIIKA JIyKa Ha
TOTOBBIX MUKpOIIpENapaTax».

Jlabopatopnas pabora Ne 4. «M3yuenue CTpoOeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjieACTBEHHOCTh M M3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3aaun reHeTHKH. VicTopust pa3BUTHS TeHeTHKH. POk IMTOIOTUN U S MOPHOJIOTHH B
CTaHOBJICHUH T'eHeTUuKU. Bxian poccuiickux M 3apyOeHBIX YUEHBIX B pa3BUTHE I'€HETHUKU. MeTo/bl
reHeTUKH (THOPHUAONIOTUYECKH, IIMTOTCHETHYECKUH, MOJEKYIIpHO-TeHeTHYecknuii). OCHOBHBIC
reHeTUYeCKue OHATHA. [ 'eHeTnueckasi CUMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpeIMBaHHi.

3aKOHOMEPHOCTH HaclleIOBaHMsI NMPU3HAKOB, ycTaHOBJIeHHbIe I'. Menaenem. Monorubpuanoe
CKpelllMBaHue. 3aKOH eAMHO000pa3us ruOpuioB nepBoro nokojeHus. [IpaBuno noMuHrpoBanus. 3aKoH
paclleIIeHHsl IPU3HaKoB. I urore3a ynctoTsl raMeT. [1oaHOe 1 HemoIHOe TOMUHUPOBAHUE.

JurubpunHoe  ckpemiyBaHWe.  3aKOH ~ HE3aBHUCHMOIO  HACJEJOBaHHUS  IPU3HAKOB.
[{uToreHeTM4ecKue OCHOBBI JUTMOPUAHOTO  CKpPEIIMBAaHUSA. AHAIU3UPYIOIIEe CKpEIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEUIMBAHUS ISl OTIpEeAeTICHUS TEHOTHUIIa OCOOH.
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CueruienHoe HacienoBanue npuzHakoB. Pabora T. Moprana mo crernjaeHHOMY HacjaeI0BaHHUIO
reHoB. Hapy1ieHue crerieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHETMUeCKHEe KapThl.

I'enernka moma. XpOMOCOMHOE OIIpENEICHHE I0Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsIe U reTeporaMeTHbIe Oprann3Msl. HacienoBanue Npu3HakoB, CLEIIEHHBIX C ITOJIOM.

N3menunBocTh. Bujibl MN3MEHUMBOCTH: HEHACJIEJACTBEHHAs] U HaclieZCTBEHHas. Ponb cpenbl B
HEHACJEeJICTBEHHON  M3MEHYMBOCTU.  XapakTepUCTHUKA  MOJM(UKAIMOHHOW  HM3MEHYMBOCTH.
BapuauvoHHbll psn M BapuanvoHHas Kpusas. Hopma peaknuum npusnaka. KosmyecTBeHHBIE U
KayeCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoHcTBa MOIU(PUKAIIMOHHON N3MEHUMBOCTH.

HacnencrBeHHas, WM TEHOTUIIMYECKAas, W3MEHUYMBOCTh. KoMmMOWHATHBHAs WM3MEHYHBOCTD.
Meiio3 1 1oJ10BOH IpoLecc — OCHOBA KOMOMHATHBHOM M3MEHYMBOCTU. MyTallMOHHAs U3MEHYUBOCTD.
Knaccudukanuss MyTanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa W MPUYUHBI MYTaIUil.
MyrareHHsle (akTopbl. 3aKOH T'OMOJOIMUYECKHX psJIOB B HacjeAcTBeHHOW u3MeHunBoctH H.U.
Basuinosa.

BuesinepHast HacJI€ICTBEHHOCTh U N3MEHYUBOCTD.

I'eneruka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI TE€HETUKHU 4YeJIOBEKa:
IeHEAIOTNYEeCKUH, OIM3HELOBbIH, IIUTOr€HETUYECKUH, OMOXUMHUYECKHH, MOJIEKYJIAPHO-TE€HETUUECKUI.
CoBpeMeHHOE OmIpeJielieHHe TeHOTUIA: MTOJIHOT€HOMHOE CEKBEHHWPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomolinsto I11[P-ananuza. HacnenctBennsle 3a00s1eBaHus YeI0BEKa: TeHHbIE 00J1e3HHU, 001€3HU
C HACJIEJICTBEHHOU MPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE Ooie3HH. CoMaTHYeCKUEe U TeHEpAaTUBHbBIC
myTtanuu. CTBOJIOBbIE KIETKH. [IpuHIMIIBI 310pOBOro 00pa3a KU3HU, TUArHOCTUKHU, MPOPUIAKTUKU U
JICYEHUsT TIeHETHYeCKUX  Oose3Hell. MeIuKOo-reHeTHYeCKOe  KOHCYJIbTUPOBAHHE.  3HAYEHUE
MEIULUHCKON T'€HETHKH B MTPEIOTBPALLICHUH U JICYEHUU T'eHEeTUYECKHX 3a00JIeBaHUIl yesloBeKa.

JdemMoHcTpanuu:

[Toptpetsr: I'. Mengaens, T. Mopras, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-PecoBckui,
H.M. BaBuios.

TaGnuue! 1 cxembl: « MOHOTMOPUIHOE CKPELIMBAHUE U €T0 LIUTOTCHETHYECKAs OCHOBaY, «3aKOH
pacillelUIeHusT W €ro IUTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «Jlurubpunnoe
ckpeuBanuey»,  «LluTonmornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpeLIMBaHMs»,  «Meio3y,
«B3anMopnelicTBre ayuIeIbHBIX T'€HOB», «l eHeTHueckue KapThl PacTEHUM, KUBOTHBIX M UYEJIOBEKay,
«I'eneTnka nosay, «3aKOHOMEPHOCTH HACJIEOBAHMSI, CLIEIUIEHHOTO C MoJI0M», «KapruoTumns! yenoseka
U ’KMBOTHBIX», «Buael n3amenunBoctny», «MonudukanronHas n3MeHYMBOCThY, «HacnenoBanue pesyc-
¢bakTopa», «['eHeTHKa rpynn KpoBu», «MyTallMOHHAs U3MEHUHUBOCTBY.

O6GopynoBanue: Mojaenu-aniuimkanuu — «MoHoruOpuaHoe ckpemuBanue», «HemnonHoe
JOMUHHMpOBaHueY, «JlurnbpunHoe ckpemmBanuey, «llepekpect XpoMocom», MHKpPOCKON U
MuKpornpenapat «Jpozoduina» (HopMa, MyTaruu GOpMbI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox
ITIOCEBHOMY.

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

JIaGopatopHast paGora Ne 5. «l3yueHue pe3ynbTaTOB MOHOTMOPHUIHOIO W JUTMOPUAHOTO
CKpEILMBAaHUA Y 1p030(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JIaGoparopnast pabota Ne 6. «M3ydyenue MoaM(pUKAMOHHOW H3MEHUMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOW».

JIaGoparophas pabota Ne 7. «AHanmu3 MyTaluii y 1po30(uiIsl Ha FOTOBBIX MHKpOIperapaTax.

[MpakTryeckas pabora Ne 2. «CocTaBiieHHE U aHATTU3 POJTOCIOBHBIX YETIOBEKAY.

Tema 7. Cesexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TpoOLECC. 3apOKICHUE CEIICKIUM W JoMecthkanus. Yuenwe H.U.
BaBuioBa o0 IEHTpax TMPOUCXOXKICHHS W MHOrooOpasusi KyJbTYpPHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAIIHUX )KUBOTHBIX. COPT, Mopo/ia, IITaMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbId M WHAMBUAYAIbHBIA OTOOPHI B CEJEKIMU
pacTeHuii u )KUBOTHBIX. OLileHKa sKcTepbepa. bin3kopoacTBeHHOE cKpenBaHie — UHOpUIUHT. Yncras
muHuA. CKpelMBaHue YUCThIX TUHUM. ['eTeposuc, unu rubpuanas cuina. HepoacTBeHHOE CKpeluBaHue
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— aytopuaunr. OtnaneHHas rubpuauzanus U ee ycnexu. VICKycCTBEHHBIN MyTareHes U IOJydeHHE
MOJINIIONOB. JIOCTHKEHMSI CENEKIIUN PACTEHUH, JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss kak oTpaciab NPOU3BOACTBA. ['€HHas HMH)KEHepusa. OTamnbl CO3JaHUsA
pexombunanTHOU JIHK 1 Tpancrenusix oprann3MoB. Knerounas unxenepus. Kierounsie KyabTyphl.
MUuKpOKIIOHaIBHOE pa3MHOXKEHUE pacTeHuM. KitionupoBanue BBICOKOIIPOTYKTUBHBIX
CEeNTbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe U 3Tudeckue npobnemel. MO — reneTnuecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H.U. BaBuinos, .B. Muuypun, I'.JI. Kapneuenko, M.®. MBaHoB.

TaGnuiet 1 cxembl: kKapTa «L{eHTpBI IPOMCXOXKACHUS U MHOT000Pa3Hs KyJIbTYPHBIX PACTCHHUI»,
«ITopoapl AOMalIHUX KHUBOTHBIX», «CopTa KyJbTypHBIX pacTeHuil», «OTmaneHHas ruOpuau3anus»,
«Pabore! axkamemuka M.®. Hsanosa», «[lomummonmusgy, «O0bekTs OMoTexHOIOrMNY, «Kierounsie
KYJBTYpbI U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJISDKH TUI00B U KOPHETIIIOZ0B TUKUX ()OPM U KYJIbTYPHBIX COPTOB PaCTEHUIA,
repOapuii «CeabCKOX035HCTBEHHBIC PACTECHUS.

JlaGopaTopHble U paKkTHYeCKHEe PadoThI:

Okckypeuss «OCHOBHBIE METOIbI M JIOCTHOKCHHS CEJIEKIMH DPACTeHHH M JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATeNIbHBIA YYacTOK, B TEIUIMYHOE
XO035HCTBO, JTAOOPATOPUIO arPOYHUBEPCUTETA HJIM HAYIHOTO IICHTPA)».

11-12ii kiaccnl

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[IpennocelIKu BOSHUKHOBEHUS 3BOJIIOIMOHHON TEOpUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BriusiHuE SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU M JPYTUX HAYK.

CeuperenbcTBa 3Bomonuu. [laneoHronornyeckue: nociea0BaTeIbHOCT MOSBICHUS BHJIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, TepexoaHble (opmbl. bruoreorpaduyeckne. CXOACTBO W pa3iindue
¢bayH u (hIop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOJCTBa U pas3iauuus 5SMOPHOHOB pAa3HBIX BUIOB I103BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE. TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PYyIUMEHTAPHbIE OPIaHbl, aTaABU3MBI.
MonekynsipHO-OMOXUMUYECKHE.  CXOJICTBO  MEXAaHU3MOB  HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0OJINYECKUX MyTel Y BCEX OPraHU3MOB.

OpomtorinonHas Teopus Y. Jlapsuna. [lpeanocbuiku BO3HUKHOBEHUS AapBUHU3MA. JBHXKyIne
CHJIBI dBOJIOUUH BUIOB 1o JlapBuHy (M30BITOYHOE Pa3sMHOKEHHE IPH OTPAHHMYCHHOCTH PECYpCOB,
HeoTpe/ieieHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus sBosronun (CTD) U ee OCHOBHBIE MOJOKCHUS.

Muxkposomtorus. [lomynsanus Kak eIMHUIA BUAA U IBOJIIOLINH.

JiBmkyme cuiabl (pakTophl) ABONIOIMH BUIOB B MpHpoae. MyTalMOHHBIA Mpolecc MU
KOMOMHaTUBHAsI U3MEHUYMBOCTH. [lonmyisiiinoHHbIE BOJHBI U Apei( reHoB. U3omnsauus u Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOT0 0TOOpA.

[IpucnocoOaeHHOCT OpPraHM3MOB KakK pe3ysbTaT 3BOJIOLMU. [Ipumepsl mpucnocoOiIeHui y
OpraHu3MoB. ApoMopdO3bl U UIH0AAANI TAIIUH.

Bun wu BumooOpasoBanue. Kputepum Buma. OcHOBHblE (QOpMBI BHI000pa30BaHUA:
reorpaguueckoe, 3K0JI0rHYeCcKoe.

MaxkposBomtorusi. Dopmbl  3BoNOLMU:  (punmeTHYecKas, IUBEpPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTs 3BOMIOIMH.

[IpoucxoxaeHne OT HecHelMalIM3UpPOBaHHBIX MpeaKoB. IIporpeccupyromas cnenuanusamnms.
AnantuBHas paauaius.

JdemMoHcTpanuu:

[optpetsr: K. Jlunneii, XK.b. Jlamapk, Y. lapBun, B.O. KoBanesckuii, K.M. bap, 3. ['ekkens,
®. Mromep, A.H. Cesep1ios.

Tabnuuel u cxembl: «Pa3BuTHe OpraHUYEcKOro Mupa Ha 3emiiey», «3apoJbIIM MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O00prOBI 3a cymiecTBoBaHue», «EcTecTBeHHBIN 0TOODY,
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«MHorooOpa3ue CcopToB pacTeHuid», «MHOroobpasue TmOpoa KUBOTHBIXY», «[lomymsmmmy,
«MyTanMoHHasi W3MEHYMBOCTHY», «Apomopdosb», «Mnuoamanramum», «OOmas gereHeparus,
«/IBmxymue cuibl 3Bomtonuny, «Kapra-cxema mapmipyra mytemectBus Y. apeuna», «bopnba 3a
cymectBoBanue», «lIpucnocobnenHocts opranusMoB», «l'eorpaduueckoe BHI000Opa3oBaHUEY,
«OKoJIOrHYecKoe BIU1000pa3oBaHUE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3lIMYHBIMH THIIAMH OKpPAacKd, HabOp IJIOJOB H
ceMsiH, KoJulekuus «[Ipumepsl 3alUTHBIX MNPUCHOCOOJIEHUN Y >KMBOTHBIX», Mojeidb «OCHOBHBIC
HaIPaBJICHUS HBOJIIOLUNY, 00beMHasi MoJieb « CTPOEHHE IOJIOBHOI'O MO3Ia I03BOHOUYHBIX).

buoreorpaduueckas kapta Mupa, Kouiekuus «OopMbl COXpaHHOCTH NCKOMAEMbIX KUBOTHBIX U
pacteHuit», Mmojenb-anmuukanus «llepekpect xpomocom», BiaxHble Tnpenaparbl «Pa3Butue
HacekoMoro», «Pa3Burue JSIrymiku», MUKpompenapaT «Jpozoduiaa» (HopMa, MyTtamuud (GOPMBI
KPBUIbEB M OKPACKH Tea).

JlaGopaTopHble U IpaKTHYecKne padoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BHIIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaboparopHas padora Ne 2. «Onucanue npucnoco0JIeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHe )KU3HU Ha 3emIe.

JloHayuHbI€ [IpeICTaBICHUS O 3apOXKACHNUN KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU
Ha 3emJsie. abuoreHe3 W MaHCHEpMUs. XUMHYECKasl SBOMIONUS. AOUOTEHHBIM CHHTE3 OPraHMYECKUX
BEUIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE NOJITBEPXKICHUE XUMHUYECKONW SBOJIOLUU.
Havaneubie sTansl 6uonoruueckoit spomronuu. ['unoreza PHK-mupa. @opmupoBanue MmeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE POTOKJIETKU. [IepBble kieTku u ux 3Bostonus. @opMupoBaHre OCHOBHBIX
TPYIII XKUBBIX OPTaHU3MOB.

Pa3BuTre xu3Hu Ha 3emiie 1o spaM u nepuoaam. Katapxeil. Apxeiickas 1 poTepo30icKas Iphbl.
[laneosoiickas spa W ee NEpUOAbI: KEMOPHIICKUH, OpIOBHUKCKWH, CHIIYpPUUCKHM, JI€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 ee epuoabl: TPUACOBBIN, FOPCKUI, MEIOBOM.

KaiiHo3oiickas 3pa 1 ee nepuo/ibl: MaJIEOr€HOBbIA, HEOT€HOBbBIN, aHTPOIIOTE€HOBBIN.

XapakTepucTUKa KIMMaTa M TEeO0JOTMYEeCKMX mpoueccoB. (OCHOBHBIE JTalbl 3BOJIOLUU
PacTUTEIBHOTO U >KMUBOTHOTO MHpa. ApoMop¢o3bl Yy pacTeHUl U KUBOTHbIX. [losiBIeHMe, pacuBeT 1
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCKOrOo MHUpAa KakKk OTpa)xxeHHe 3BOIIOUU. OCHOBHBIE CHCTEMAaTHYECKUE
IpyIIbl OPraHU3MOB.

DBosronus 4enoBeka. AHTPOIOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHuil 0 MPOUCX0XKIEHUU
yenoBeka. Meroabl u3ydeHus aHTpornoreHeza. CXOACTBa M pa3iuuus 4YEJIOBEKA U KMBOTHBIX.
CucremaTiueckoe MoJJ0KEeHUE YeIoBeKa.

JIBrokymiue cuibl ((hakTopsl) aHTpororene3a. HaciieicTBeHHAs! H3MEHYMBOCTD U €CTECTBEHHBIN
ot6op. OO1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUIl TPy/la, MBILIIEHUE, PEYb.

OCHOBHBIE CTaINN U BETBU JBOJIIOIIMM YEJIOBEKA: aBCTpaIoNuTeKH, YenoBek ymenslid, Yenosek
npsaMoxosamui, Yenosek Heanaepranbckuii, YemoBek pazyMHbId. Haxoakn MCKOIIaeMbIX OCTaTKOB,
BpeMs CYLIEeCTBOBaHMsI, 001aCcTh pacpOCTpaHEHUs, 00bEM rOJIOBHOTO MO3r'a, 00pa3 *KHU3HH, OpYIUsl.

YenoBeueckne packl. OCHOBHBIC OOJBINIKME pachl: eBporeouaHas (eBpasuiickas), Herpo-
aBCTpaJIOUIHAS (’xBaTOpHANBEHAS), MOHT'0JIOU/IHAS (a3marcko-amepHKaHCKas). Yeprtsl
MPUCIIOCOOJIEHHOCTH MpPEACTaBUTENEH YelOBEUYECKHX pac K YCIOBHUSM CYIIECTBOBaHHS. EIWHCTBO
yenoBeveckux pac. Kputuka pacusma.

JdemMoHcTpauuu:

[Toptpetsl: @. Peny, JI. ITacrep, A.W. Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuupl 1 cxembl: «Bo3HukHOBeHHE COMHEYHOM CHCTEMBD», «Pa3BUTHE OpPraHUYECKOTO
Mupa», «PactutenbHas knetka», «KuBoTHas kneTkay, «lIpokapuorndeckas kinerka», «CoBpeMeHHast
CUCTeMa oOpraHmdyeckoro wmupa», «CpaBHEHHE aHAaTOMHMYECKHX YepT CTPOEHHUs dYelloBeKa U
YeJI0BEKOOOpa3HbIX 00e3bsiAH», «OCHOBHBIE MeCTa MaJeOHTOJIOIMYECKHX HaXOJOK IPEIKOB
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COBPEMEHHOTO 4YeJIOBeKay, «/lpeBHeimmue moany», «/IpeBaue moan», «llepBbie COBpeMEHHbBIE IO,
«UYenmoBedeckue pachi».

Ob6opynoBanue: Myisku — «IIpoucxoxaeHue  dYenoBeka»  (OFOCTBI  aBCTPAJIONHUTEKA,
NUTEKAaHTPOIa, HEaHJepPTajblla, KPOMAHBOHIIA), CICNKH WIM H300pKECHUS KAaMEHHBIX OpYIHid
NEepBOOBITHOTO 4YeoBeKa (KaMHH-YOMIEphl, pyOWia, ckpebiia), TeOXpOHOJOrHYecKas TaOJuIla,
KoJuTeKIust « DOpMBI COXPAHHOCTH HCKOIIAEMBIX )KHBOTHBIX U PACTCHUI.

JlaGopaTopHble U IpaKTHYecKne padoThl:

[Ipaktuyeckas padora Ne 1. «M3ydeHue HMCKOMaeMbIX OCTAaTKOB PACTEHHH U >KUBOTHBIX B
KOJUICKIIUSIX).

DkcKypeus «DBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIIeCKH My3€ii).

Tema 3. Opranu3Msl U OKpY KamOIas cpeaa.

DKOJIOrusl KaK HayKa. 3aJayd U pa3/eiibl SKOJIOTMH. MeToAbl IKOJIOTUYECKUX HCCIIEI0BaHUM.
DKOJIO0rM4eCKOe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHus OpraHU3MOB! BOJIHAA, HA3eMHO-BO3/1yIlIHAas, MOYBEHHaA,
BHYTPHOPTaHU3MEHHAS.

Okonoruveckue (¢dakrtopel. Kiaccudukanusa skomorndeckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (HakTopsl: CBET, TEMIIEpaTypa, BlaxHocTh. Poronepuoausm. Ilpucnocodbnenus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKNX (PaKTOPOB. BHOIOTrHUECKHue pUTMEI.

buotnueckue dakropsl. Buasl OMOTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS, XUITHHYECTBO,
cum6Oruo3 u ero ¢opmel. [lapasutusm, Koomepauusi, MyTyaau3M, KOMMeHcanu3M (KBapTHPAHCTBO,
HAXJICOHNYECTBO). AMEHCATU3M, HEWTpaau3M. 3HaueHHEe OWOTHYCCKMX B3aUMOJCHCTBUI UIs
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTepUCTUKU  momynsuuu. OCHOBHbIE  TOKa3aTeNd  MOMYJSIUU:
YHUCJIEHHOCTD, IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD, MPUPOCT, MUrpanus. J[MHaMyUKa YHUCIEHHOCTH
MOMYJISIUHN U €€ PETYJIISIHU.

JdemMoHcTpauuu:

[Toptpetsl: A. I'ymbonbar, K.®. Pynbe, O. I'ekkens.

Tabmuupl u cxembl: kapta «lIpupomnpie 30HBI 3emun», «Cpeabl OOUTaHUSI OPTaHU3MOBY,
«Dotonepuoauzm», «llonmynsainuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOIMYJIAIUA UH(Y30pHH-
TyQenbkny, «lInumeBbie memnm.

JlabopaTopHble H IPAaKTHYeCKHE Pad0ThI:

JlaboparopHast padora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTCHH W3 Pa3HBIX MECT
OOUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuueckas pabota Ne 2. «Ilojcuer MIOTHOCTH MOMYJISIIUI pa3HBIX BUOB PACTCHUID».

Tema 4. CooO1iecTBa U IKOJI0THYECKHE CHCTEMBI.

Coo0bmiecTBo opraHu3MoB — 6uoreHo3. CTpyKTyphl OMOIIEHO3a: BUOBAasA, IPOCTPAHCTBEHHAs,
Tpoduueckas (muiiesas). Bunbl-nomuHanTel. CBs3U B OHOIICHO3E.

Dkoyorndyeckue cucteMbl (dkocuctembl). [loHsTHe 00 DJKOCHCTEME U OHMOTEOIEeHO3E.
OyHKIMOHAIBHBIE KOMIOHEHTBI SKOCHCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, peAyleHTsl. Kpyrosopor
BEILIECTB M MOTOK SHEPruu B dKocucteme. Tpodudeckue (muiieBbie) ypOBHU 3KOCHCTEMEI. [IuieBbie
uenu 1 cetu. OCHOBHBIE MTOKA3aTeIN 3KOCUCTEMBI: OoMacca, MPOIyKIUs. DKOJIOTHUYeCKUE MUPAMHU/IbI:
MPOIYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA DKOCHCTEM: YCTOWYHMBOCTH, CaMOPETYIISIIHS,
pa3zButue. Cykueccus.

[IpuponHble HSKOCHCTEMBI. JKOCHCTEMBI 03ep M peK. OJKOcHCTeMa XBOWHOIO MM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTeHHBIE JKOCUCTEMBI. ATpOIKOCHCTEMBI. YpOoskocucTembl. buonorndyeckoe wu
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak ¢akTop yCTOHYMBOCTH H5KocucTeM. CoxpaHeHue OHOJIOTHYECKOTro
pazHooOpa3us Ha 3emiie.
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VYuenue B.U. Bepuanackoro o 6uocdepe. I'panuiis, coctaB u cTpykrypa ouochepsi. Kupoe
BemiecTBO U ero ¢yHkimu. OcobenHoctu Omochepbl Kak riodaabHON SKOCHCTEMBI. J{nHamMuueckoe
paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BelmiecTB ©u OHOTCOXMMHUYECKHE LUKIBI 3jeMeHToB (yriepoja, a3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTtBo B Omochepe 3emnn. AHTpomoreHHbIe M3MeHeHUss B Ouocdepe. [nmodanbHbIC
HKOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHHe TPUPOJLI M denoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3ws KaKk OCHOBA
ycToiunBocTd Ouocdeprl. OCHOBa palMOHAIBHOIO YIPABIEHUS MPHUPOIHBIMH pecypcaMu U HUX
ucnoib3oBanue. JlocTikeHns: OMOJIOTHH U OXpaHa MPHPO/IBL.

JdemoHcTpaumu:

[Moptpetsr: A. JIxx. Tencnu, B.H. Cykaues, B.I. Bepnanckuii.

Tabmumper u cxembl: «[lumessle nenu», «buoleHo3: coctaB u CTpykTypay, «lIpupoaHbie
coobmiectBay, «lLlermu nuranusy, « Jkomorudeckas nupamuaay, «buochepa n yenosek», «Ikocucrema
HIMPOKOJIUCTBEHHOTO Jiecay, «DKocucTeMa XBOWHOro jeca», «buorneHo3 Bomoema», «ATpoueHo3»,
«IIpuMepHBIE aHTPOIIOI€HHBIE BO3ACUCTBUS HA NPUPOLY», «BakHEWIINE MCTOYHMKHU 3arpsA3HEHUS
BO3/lyXa U TPYHTOBBIX BO/Y, «[louBa — BakHelias coctapistomas ouocdepon», « DakTopsl Aerpagaiu
nouB», «[lapaukoBeri 3¢dexr», «DakTopbl pagMOaKTUBHOTO 3arpsizHeHHs Omocdepbr», «OOmas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN 3kpaH OHocheps,
«Kpyrosopot yriepona B 6uochepe», «kKpyroBopot azora B mpupoze».

Ob6opynoBanue: Mojaenb-anmiukanug «TunuuHsle OUONEHO3BI», repOapuil «PacturenbHbie
cooOmiecTBay, Koyutekunu «bruorneno3y, «Bpeaurenn Ba)XHEHIINX CEIbCKOXO3AUCTBEHHBIX KYJIBTYPY,
repOapuu U KOJJICKIIUU PACTEHUI U JKUBOTHBIX, MPUHAUICKAIINE K PA3HBIM 3KOJOTHYECKUM TpyMIam
onHoro Buza, Kpacnas kauura Poccuiickoit @enepanuu, n300pakeHus OXpaHsIEMbIX BUJA0B PACTECHUN U
KUBOTHBIX.
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TemaTHuyeckoe IJIAaHUPOBAaHUE

10-i1 k1ace
HauMeHoBaHMe KoiaunuecTBo 4acos
Ne DaekTpoHHbIE (HH(POBLIE)
p/ | PAPACIOB HTEM Beero Kontpoabusie | [pakTutiec | ogpazoparensnbie pecypen
r
NporpamMmel padoThI KHe paboThbl
Bubmuorexa PITUC «Most
1 | buosorus kak Hayka | 2 0,5 mkosa» — lesson.academy-
content.myschool.edu.ru/06/10
K Bubmuorexa PTUC «Most
HUBBIE CUCTEMBI U
2 1 mkosa» — lesson.academy-
opraHusa y
AX OpraHu3aIns
P a content.myschool.edu.ru/06/10
X . Tpenaxep «O0ako 3HAHUID.
AMHUYECKUI COCTaB
3 8 1 Buonorus. 10 ximace, OO0
11 CTPOCHHE KIIeTiH «DusukoH J1ab»
DIIEKTPOHHBIN
o0pa3oBaTeNbHbII pecypc
«Jlomamaue 3ananus. Cpennee
KusuenesstenbHOCT
4 6 obmee oOpazoBaHueE.
b KJIIETKH
Buonorusa», 10-12 xiace, AO
«3naTenncTBo
"IIpocsemienue"»
Pa3smMHoxenue u
WHIABHAOAYaIbHOE
5 JHBHAY 5 1
pa3BuUTHE
OpPTaHU3MOB
HacnencrBeHHOCTE
6 |u U3MEHYUBOCTH 8 15
OpTaHU3MOB
Cenexmust
OpPraHu3MOB.
7 |P 3
OCHOBBI
OMOTEXHOJIOTHHU
8 |IloBTOpeHue 1
OBIIEE
KOJIMYECTBO HACOB | 34 0 4
I1O TTPOTPAMME
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11-12ii kiaacenbl

KoanuyecTBo 4acos

HanmenoBanue
Ne A316108 1 TeM DiexkTponnbie (udpoBkIe)
n/n | P*A Beero Kontpospubie | [IpakTHYECKHE | oGpasoBaTebHbIe pecypebl
nporpamMMbl padoThbI padoThI
bubnunorexa PI'UC «Most mkosay»
OBOJIIOIIMOHHASA
1 HONOMS 9 1 — lesson.academy-
content.myschool.edu.ru/06/11
Bo3nukHoBeHUE bubnunorexka PI'UC «Most mkosay
2 | upa3BUTHE 9 1,5 — lesson.academy-
YKU3HM Ha 3eMie content.myschool.edu.ru/06/11
Opranusmsl u Tpenaxep «O0mako 3HAHUY.
3 | okpyxkaromas 5 1 Buomnorus. 11 knace, OO0
cpena «Duszukon JIad»
DIIEeKTPOHHBIA 00pa30BaTEIBHBIN
CooOuiectBa u pecypc «JloManiHue 3a1aHus.
4 |»kosoruuyeckue |9 Cpennee oOmiee oOpa3oBaHHeE.
CHUCTEMBI Buonorusa», 10-12 xiace, AO
«3narenscTBo "IIpocBemenuey
5 |IloBTOpenue 2
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4
[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O

HNPOLECCA

Jlumepamypa

1. AxumoB C.U. u ap. buonorus B tabnuiax, cxemax, pucyHkax. YueOHO-oOpa3oBaTeabHas
cepus. - M: Jlucr-Hsro, 2004. — 1117c.

2. buonorus: CrnpaBouHuk mkonbHUKa U cryaeHTa/Ilox pen. 3.bpema u M.Meitnke; Ilep. ¢
HeM. — 3-¢ u3]l., ctepeotur. — M.: [lpoda, 2003, ¢.243-244.

3. Bonrosa N.B. COopHUK 3a7a4 110 00111e# OMOIOTHH C pEIICHUSIMH JUTSI IIOCTYHAIOIIUX B BY3HI.
- M: OO «OHHUKC 21 Bek», «Mup u oobpazoanue», 2006. — 134c.

4. bopsoBa 3B, [laraee AM. [lupgakTudeckwe MaTepuaibl MO OHOJOTHH: MeToIu4eckoe
nocobue. (6-11 ki) - M: TL «Cdepar, 2005. — 126¢.

5. Eroposa T.A., Knynoa C.M. OcHoBsl Ouorexnonoruu. — M.: ULl «Akanemus», 2004. —
122c.

6. Jlepuep I''MI. O6mas Omonorus (10-11 xmaccer): IloaroroBka k EI'D. KoHTponbHbIE H
camocrosTensubie pabotsl/ [.M.Jlepuep. — M.: Dxcemo, 2007. — 240c.

7. Mapkuna B.B. O6mas Ouonorus: yuebnoe mocobwe/ B.B.mapkuna, T.FO. Tarapenko-
Ko3muna, T.II. [Topagosckas. — M.: [Ipoda, 2008. — 135c.

8. Heuaesa I''A., ®enopoc E.N. Dxonorus B sxcnepumentax: 10 — 11 kmaccel: MeToqudeckoe
nocobue. — M.: Benrtana-I'pad, 2006. — 254c.

9. Hosoxenos 0.1. ®unetndeckast 3BorOus yeioBeka.— ExatepunOypr, 2005. — 112c.

10. Cuornazos H.U., Aradonosa U.b., 3axaposa E.T. O0u1as 6uonorus. ba3zossiii ypoens. 10
— 11 xmace. — M.: Jlpoda, 2005. — 354c.

11. ®enopoc E.U., Heuaea I'.A. Dkonorust B sKcriepuMenTax: yde0.mocodue s ydammxes 10
— 11 xn. obeoOpaszosar. yupexxaenuil. — M.: Benrana-I'pag, 2005. — 155c¢.

12. Oxomorusa: CucremMa 3aJaHUNl AN KOHTPOJIS OOSI3aTENILHOTO YPOBHSI MOATOTOBKHU
BBITTYCKHUKOB cpenHent mkonsl/ ABT. B.H. Ky3uenos. - M.: Benrtana-I'pad, 2004. — 76c.

13. DOkonorus B 3kcniepuMenTax: 10 — 11 kimacesl: Meroanyeckoe nocodue. — M.: Benrana-I'pad,

2006. — 234c.

HumepHnem-mamepuassl

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. Tlogbopka WHTEpHET-MAaTEPUATIOB IS
yuuTese OMOIOTHH TT0 Pa3HBIM OMOIOTHYECKUM JUCIUILIIHAM.

http://charles-darvin.narod.ru/ Dnekrpontsie Bepcuu npousseneHuii U.JlapBuHa.

http://www.l-micro.ru/index.php?kabinet=3. Mudpopmarus o nkoiabHOM 000pYI0BAHHH.

http://www.ceti.ur.ru Caiit [{eHTpa 5K0I0rHYECKOT0 00yUeHHs U HHHOpMAIIHH.

http://school-collection.edu.ru Enunas kosmekius mudpoBbix 00pa30BaTeIbHBIX PECYPCOB.
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