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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTo MpeaMera
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonornu, €€ 3HAYCHWM B TIO3HAHWM >KUBOM TMPHUPOABI U OOECICYCHHUH
CYIIECTBOBAHMS UeJIOBEeUeCKOro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSM,
OTIpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCS CPEACTBAMH Y4eOHOTO ITpeIMeTa
«buonorusy, onpezenser 00g3aTeNTbHOE MPEAMETHOE COJCPKAHUE, €TO CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme o 6M010THN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TIJIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JTUMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOh30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOPUIAKTUKM HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH LEIeCO00pa3HOTO
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
Ycunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBAHO HEOOXOJUMOCTHIO O0ECTICUEeHHUS YCIOBUMN JIJIsl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33]a4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHuUs, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHHSIM JUHAMWYHO PA3BUBAOLIETOCS COBPEMEHHOIO MHUDA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIBHBIX INPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIEHU, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUONIOrUsl UMEET TAKXKE JJIs1 PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0run o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTUYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeIHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKAHUA, MPEACTABICHHOTO B IPOTpaMMeE IO
OHOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTH 3HAHHUSA M YMEHMs, 3HAYUMble 7S
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJioBeKa B OKpYXarollleld MPUPOAHOU cpesie, BOCTPEOOBAHHbIE B MOBCEIHEBHOMN
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPBIE CIyKaT OCHOBOM 1 (POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMM OCYIIECTBICHO € Y4Y€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buosnorus»
BBIJICTIEHBI CIIEYIOIINE COAEP KATEINbHbIE JIMHUU: «bHONIOrnus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «Knetka xak Ouomormueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YypOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIllUX OCHOBOU
Ui (opMHpOBaHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOY4YaIOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUH U OMbITA, MOTYYEHHBIX IPU U3YUEHUU
Onooruy;

dopMupoBaHue y OOydaloIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIIEl cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.

Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOJIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3yYEeHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHTBI — OMoJIoTHYecKHe KaTain3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
HeHTp, cyoOctpatHas cnenuguuHocTb. Kodepmentsl. Burtamunbl. Otianuuns
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu unuaoB. CpaBHeHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Kierka kak nenoctHas xuBas cucrema. O0mye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxieHre MUTOXOHJpUN W TiacTud. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeeneHne XuMHUUECKUX 3JIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cCTpoeHUsI KIETOK PACTCHUIA,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIMA (PHEPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIif. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHUHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciersieHue BelecTB, BBbIICICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KJIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nukomus.
bpoxxenne u ero Buibl. KuciaopomHOe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GochopunpoBanne. IPGHEKTUBHOCTh IHEPTETUUECKOT0 OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucinor. Pomnbp pubocom B
OonocuHTe3e Oenka.

Hexnerounsle opmbl )Ku3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.



OOpatHass ~ TpaHCKpuIlUusA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Merabonuzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1uki Bupyca CITNU/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmumkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knetounsli 1uKi, wWid >KU3HEHHBIM LUK KiIeTKU. WHTepdaza u MUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIHHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpouCXOsllMe Ha CTagusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUMI CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SHLEKIETKAa) — CIEepPMATOre€He3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnieHue, ractpyisius, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pa3Butue pacreHuil. OHTOreHE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukin», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTALIIUX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOIIETO», «SIMIEeKIeTKa MIIEKONUTaromeroy, «Kapuoknaes B KieTKax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPHOJIOTUM B CTAaHOBJICHUHM TE€HETUKH. BKiaa poccHilcKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJICHHbIE . Menpaenem.
MonoruOpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacJeIOBaHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. MopraHna 1o ciierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetnka mosa. XpoOMOCOMHOE ONpeAeTeHnE noyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorametrHeie M rereporaMeTHble oOpraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEeHHbIE M KaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun wyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHnuble 3a0o0jeBaHUsS YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICYEHUS T€HETUYECKIX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuibl u cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTCHETUYECKAS! OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBaHusy, «Menos», «B3anMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M yeJoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U KUBOTHBIX),
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-hakTopay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapaTt «JIpo3odumnay (Hopma, MyTanuu GOpPMBI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yuenne MoaupuKalMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblii U MHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUHM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MIckyccTBeHHbIN MyTareHes u nojay4yeHue
MOJUIUIOUIOB. JJOCTHKEHUS CEJIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranuzmoB. Kiertounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.

JlabopaTopHble M NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMUECKON JIETONMMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIE,
pYJIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIME CHUJIbI HBOJIONMU BUAOB 10 J[lapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isnumst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6eHHOCTh OpraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHHU Y OpraHu3MOB. ApoMoph03bl U UIUO-aTaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxieHne OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuEcKOro MuUpa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpnObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsimun»,  «MyTtanuoHHas
U3MEHUYUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus»,
«/IBmxymue cuibl 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUIO00OPAZOBAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOMY, BIIAKHBIE IIpernapartsl «PazButue HacekoMoro», «PazBuTue JISTyIIKNY,
MuKponpenapar «/Ipozoduia» (HopMa, MmyTanuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHUM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSI. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUMX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUS.
dopMupoBaHUE OCHOBHBIX TPYTI KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHblii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoOJblIME€  pachl:  €BPONCOUTHAS
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kierka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO MHUPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBaue moan», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mynsiku — «lIpoucxoxaenue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.



DKOJIOTHs KaK Hayka. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi  OpraHu3MOB K  JIEUCTBUIO  aOMOTUYECKUX  (PaKTOPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI MAJisl CYyIIECTBOBAaHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YCIEHHOCTH MOIYJISIUN U €€ PEryJsaLus.

JdeMoHCTpauu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Ilocy€T NIOTHOCTH NOMYISIUN pa3HbIX BUJIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

DKoJioruueckue cuctembl (dkocuctembl). IloHsatue 00 »dKkocucteMe u
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBsle nenu u cetu. OCHOBHbBIE
MoKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIHUA. IKOJOTUYECKUE MUPAMUIbIL:



NPOAYKIWH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3SKOCHUCTEM: YCTOWYUBOCT,
camoperyJsinus, paputue. CyKIueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o Ouocdepe. I'panuiisl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMHU PECYPCAMU U UX UCTOIb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuid.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBay, «llenmu nutanusy, «IKoJIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOITOTEHHBIEC BO3AECHUCTBUS HA TPUPOAY», « BakHENIIE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®DakTopel  nerpamauumud  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTopbI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoze».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuieKuuu «buoiienos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
PUHAIJIEKAIINE K Pa3HBIM YKOJIOTMYECKUM Ipynnam ogHoro suaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS
o0yyaroly¥MuUCsl [pOrpaMM  CpedHero o0mero o0pa3oBaHMA: JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHHUS mpeaMera «buosiorus»
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHHWE OOYYaIOIIUMUCS POCCUUCKOM
rPaXJaHCKOW UJCHTUYHOCTU — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HAIMYUE MOTHBAIIMU K 00YUEHUIO OMOJIOTHH, LIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTUYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX Tpaauluid pa3BUTUS OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTh 00YUaIOIINXCSl PYKOBOJICTBOBATLCA B CBOEH JI€SATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, MPUCYIIMMH CHCTEME OHOJIOTHYECKOTO OO0pa3oBaHUs,
HaJM4KME IKOJIOTHYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh IEJIU U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mNpeamera «buonorus» mocturarorcs B
€MHCTBE Yy4YEeOHOW ¥ BOCIHUTATEIBHON JEATEIbHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUHMCKUMU COLMOKYJbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, TPUHITHIMU B OOINECTBE MpaBWJIAMU W HOPMAMH
MOBEJICHUSI W CHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS W
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3ULIMU JIMYHOCTH, TATPUOTU3MA, YBAKEHHUS K
3aKOHY W TNPaBOIOPANKY, YEJIOBEKY TpPyJa M CTapUIEeMy MNOKOJICHUIO, B3aHMMHOIO
YBaXEHUS, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACICAWI0 W TPAIULIUASIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor Penepanuu, OpUPOIE U OKPYNKAOUIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOro mpeameTa «bruonorusy JOKHBI
OTpaxxaTb TOTOBHOCTh W  CIOCOOHOCTh OOYyYaIOIMMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXJCHUH,  COOTBETCTBYIOIIHUX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCUIMCKOTO O0IIECTBA, pPACIIUPEHHUE YKU3HEHHOTO OIbITa
U OMNbITa JCATEIBHOCTA B TMPOILECCE peaau3alldd OCHOBHBIX HAaIlpaBJICHUN
BOCHIUTATEIBHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOT0 BOCITUTAHUSI:



c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU AECSATEILHOCTU MPU CO3AAHUU YUEOHBIX
MPOCKTOB, PEIICHWH Yy4eOHBIX ¥  IIO3HABATEIIbHBIX  3a/la4d, BBITIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEIATh COOCTBEHHYIO MO3UIIUIO M0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YUYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOIO
B3aMMO/JICUCTBUS JIIOAEH C pa3HbIMH YOCKICHUSMU, KYyJIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTH K COTPYIHUUYECTBY B IMPOIECCE COBMECTHOTO BBHIMOTHEHUS YUCOHBIX,
MT03HABATEIIbHBIX U UCCIIEIOBATENIbCKUX 3a1a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTNIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMIPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOM UIACHTUYHOCTH, MAaTPUOTH3MA,
YBaKEHUS K CBOEMY HapoJly, UyBCTBA OTBETCTBEHHOCTH Tiepe; PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOUIJIOE M HACTOSLIEE
MHOTOHAIlMOHaJIbHOTrO Hapoaa Poccnu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUI0 M MaMSITHUKAM MPUPOJIbI,
IOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HaYEHUsI OMOJIOTUHU B TTO3HAHUU 3aKOHOB MPUPOJbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uneiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO H 3amuTte OTtedecTBa,
OTBETCTBEHHOCTh 32 €Tr0 Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM DPOJUTEIISIM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHSATUSA HEHHOCTEN CEMEWMHOM )KU3HU B COOTBETCTBUHU C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:



ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLECHUI;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICUCTBHUS JKHUBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOU JINUHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

NOHUMaHUE U peann3aius 30pOBOro U 0e3o0macHoro odpasa ®u3Hu (30pOBOE
NUTaHUE, COOJIOJIEHNE TUTUEHUYECKUX MPaBUI U HOPM, COQIaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryaspHas (uU3WYEecKas aKTUBHOCTh), OEpeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHHE [EHHOCTH TMPaBWI HWHIMBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCIEJICTBUI W HENPUSATUS BPEAHBIX MPUBBIYEK (yHmOTpeOiIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYIAOJIIO0HE;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

UHTEpPEC K pa3nuyHbiM chepaM TpodeccHOHaNbHON NeaTeNbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOP OyayIel npodeccun U peaanu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
NPOTSIKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBIIIICHUE YPOBHS OSKOJIOTHYECKOW KYJbTYpPhI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TTOCTYNKOB U OLIEHKU UX BO3MOXHBIX MOCIIEICTBUH JJIsl OKPY KaroIen
Cpelbl;

OCO3HaHHWE TIJI00ANBHOTO XapaKTepa 3KOJIOTMYECKHUX Npo0ieM W myTed HX
pelieHus;

CIIOCOOHOCTH MCMOJIB30BATh MPUOOPETAEMBbIE PU U3YYCHUH OMOJIOTHH 3HAHUS U
YMEHHUSI [IPU peLIeHUH TPoOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM IPUPOI0TI0JIH30BAHUEM
(coOmroieHne mMpaBui MOBEACHUS B IMPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);



AKTUBHOE HENPUATHE NEUCTBHUM, NPUHOCALIMX BPEXI OKPYKAKOLIEH NPUPOIHON
cpene, yMEHHE NPOTHO3UPOBATH HEOJATONMPHUSATHBIC SKOJOTHUYCCKUE MOCIICICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJM4YUE Pa3BUTOrO IKOJOTHYECKOTO MBIIUICHUS, KOJOTUYECKON KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMH B MO3HABATEIHbHOW, KOMMYHUKATUBHOW U COIMAJILHON MPaKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUECKOMN AEATETLHOCTH SKOJIOTUUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKW W OOINECTBEHHOW MPAKTHKHA, OCHOBAaHHOTO Ha JHAJIOTE
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEKY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUEe crhenuuK OUOJOTUM KaK HayKH, OCO3HaHUs €€ pOoau B
(dbopMUpOBaHUM PAlMOHATILHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU II€JIO0CTHOTO
MPEJCTaBICHUs] 00 OKpPY’)KAIOIIEM MHUpPE KaK O €IUHCTBE NPHUPOJIbI, YeJOBEKa U
oOlecTBa, B TMO3HAaHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJis COBPEMEHHOW ITMBWJIM3AIIUU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTUS MEIUILIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PECypCHbIC MPOOIEMbI Pa3BUTHUS YETIOBEUECTBA,
MOMCKa IMyTel BBIXOAA M3 TJIOOAIBHBIX JKOJOTMUECKHX MpoOjeM u obecreueHus
Mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HCHOJIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCThH B MTOJTYYEHUHN OMOJIOTHYECKUX 3HAHUH B 11EJIIX TOBBIIICHUS
o0Ime KyJIbTyphl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBLHOW TPaMOTHOCTH OOydJaromuxcs, (HopMUpyeMoll TMpu H3yYEeHUU
OHOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB TO3HAHMS, UCMOJb3yEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCII0JIb30BaTh MMOJy4YaeMble 3HAHUS JIJIsI aHAJIM3a U 00BSICHCHUS
SBJICHUN OKPYXkKAIOIIEro MUpPa U MPOUCXOASIIUX B HEM U3MEHEHUW, YMEHHUE JeaTh
000CHOBaHHBIC 3aKJIFOYCHHUS Ha OCHOBE HAY4YHBIX ()aKTOB M MMEIOIIMXCS JTAHHBIX C
L[EJIbIO TIOJTYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS IS
penieHus MpooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTHM HAy4YHOU JAEsSTeNbHOCTU, TOTOBHOCTH OCYILECTBISAThH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJYUYEHHUIO HOBBIX 3HAHMM MO OHOJIOTUH B
COOTBETCTBHUHM C KU3HEHHBIMH MMOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHs Y4yeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHMS MHPOBO33PEHUS  OOYYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHbIE) OOILIEHAYyYHbIE MOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHbI MHUpa M CHEUMPUKY METOAOB IO3HAHUA,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, JHEPIHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpU,
uccre10BaHNne, HaO0IEHUEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIC
yueOHble  JeHCTBUSA  (ITO3HABAaTENIbHbIE, KOMMYHUKATHBHBIC, pErYJSTUBHBIE),
oOecneunBaromue (popmMupoBaHUe (PYHKIIMOHATIBHON TI'PaMOTHOCTH M COLMAIbHOM
KOMIIETEHIIMM 00Y4YaroINXCsl, CIOCOOHOCTh 00YUaIOIUXCsl UCI0JIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHMS WU YHHBEpCAJIbHbIE Yy4deOHBIE
NEUCTBUSA B ITIO3HABATEIIBHOW U COIMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS IMPOrPaMMbl CPEIHEro OOIIero
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OBiaseHue yHMBEpPCAJIbHBIMH Y4eOHBIMH MIO3HABATEJIbHBIMY /1CHICTBUSIMH

1) 6a3oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSTENIbHO  (OpMyJNHpOBAaTh M AKTYyallM3UPOBATh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh IPM OCBOEHUM 3HAHUW MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(ananuza, cuHTE3a, CPaBHEHHUS, KilacCHU(pUKALMK, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TMOHATUM (BBIIENSATh MX XapaKTepHbIE MPU3HAKU, YCTAaHABIUBATH
CBS3U C IPYTUMH MOHSATUAMH );

ONpENeNsaTh UEIU JEIATEIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA A1 OOBbACHEHUS] (DAKTOB U SIBJICHUU
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE pacCyXICHHUS (MHOYKTUBHBIE, JEOyKTUBHBIE, IO
AaHAJOrMM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYITHPOBATH BHIBOABI U 3aKIIOUCHMUS;

IPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA I IIPEACTABICHUS CYIECTBEHHBIX
CBsI3€M M OTHOILIEHUH B U3y4aeMBbIX OMOJIOTHYECKUX 00BEKTAX, @ TAK)KE IPOTUBOPEUNI
Pa3HOTr0 poJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;



pa3pabaThiBaTh IJIaH PEHICHHUs] MPOOJeMbl C YYETOM aHallM3a HMMEIOIIUXCS
MaTepUalbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH pabOTy B YCIOBUAX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILICHUE IPU PENIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE TeHCTBUS:

BJa/IE€Th HABBIKAMU Y4YEOHO-MCCIIEOBATEIbCKON M MPOEKTHOM NEATENbHOCTH,
HAaBbIKAMHU  paspemieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IOUCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCII0JIB30BATh Pa3JIMYHBIE BUBI JACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETALNHU, TPEOOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTyallUsIX, B TOM
YKCIIE NPU CO3AaHUM YUEOHBIX U COLIUATIBHBIX TPOEKTOB;

dbopMupoBaTh HAay4YHBIM THUI MBIIUICHUS, BIaJ€Th HAyYHOM TEPMHHOJIOTHEH,
KJIFOUYEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh  IPUYUHHO-CJICCTBEHHBIE CBA3M U aKTyaJIU3UpOBATh 3ajadvy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHMs, HAXOAUTh apIryMEHTHI JIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIIEHUS 3a7a4M Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh LEJICHAIIPABJICHHbBII MOUCK TIEpeHoca CPelCcTB U CHOCcOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHMS B IO3HABATEIbHYIO U MPAKTUYECKYIO OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUT'aThb HOBBIE HWJEHW, IpEIaraTb OPUTMHAIBHBIE MOJIXOJbl W PELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopmanmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW  JHUTEepaType, OHOJOTMYECKUX  CIIOBapsAX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax naHHBIX, B VIHTepHeTe), aHanM3UpOBaTH
MH(GOPMALIMIO PA3TUYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBATDH €€
JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;



dbopMynHpoBaTh 3ampOChl W MPUMEHSATH PA3IMYHBIE METOJBI TP TIOUCKE U
otbope Oumosornueckor WHGOpMANKK, HEOOXOMUMOW IS BBITIOJHEHUS YYEOHBIX
3azay;

npuoOpeTaTb ONBIT  HUCIOJIB30BaHUSA MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIECHCTBOBATh KYJIbTYPY AKTHBHOTO HCIIONBH30BAHUS PA3THYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh  ONTHMAIBHYIO  (opMy  mpeacTaBieHUS
ouosiorndeckor uHboOpMaIu (CXeMbl, rpadUKH, JUarpaMMBbl, TaOIUIbI, PUCYHKH U
ipyroe);

WCTIOJ30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MpU pabOTe C OMOJIOTHYECKON
nH(opMaIuen: MPUMEHATh XUMHUYECKHE, (PU3MUECKUEe M MaTEMaTUYECKUE 3HAKH H
CUMBOJBI,  (QopMynbl, a0OOpeBHATypy, HOMEHKJIATypy,  HCIOJIb30BaTh U
peoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BJIa/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIlIUTHI HH(GOpPMAIMU, HTHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
AMaioTe WM JWCKYCCHU MO CYIIECTBY 0OCykmaeMoil Tembl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHTEIHLHO BBITIOJIHCHHS TIpeaiiaraeMoi
3aJlayd, yYYUTHIBaTh MHTEPECHl W COTVIACOBAHHOCTH TO3WMIIMK APYTHX YYaCTHUKOB
JTMAjIoTa Ui JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIE CpeACTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEIMOCHUTIOK BO3SHUKHOBEHMSI KOH(MIUKTHBIX CUTYAIlHi, YMETh
CMSATYATh KOH(JIMKTHI H BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMU OOIICHHS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpEHUs APYTUX JTIOACH, POSIBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U B
KOPPEKTHOU opMe HopMyITHupOBaTH CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl eI TeJbHOCTh:

MOHUMAaTh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHUIYyAIbHOU
paboThl MPU PEIICHUH OHOJOTHMYECKON MpoOJieMbl, 000CHOBBIBATh HEOOXOJAMMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a/1a4u;

BBIOMpATh TEMATUKYy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOMIMX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

MpUHUMATh  T[EIM  COBMECTHOW  JCSATENbHOCTH, OpPraHW30BHIBATH U
KOOPJMHUPOBAaTh JEUCTBHUSI MO €€ JOCTH)KEHMIO: COCTaBIIATh IUIaH JEHCTBHIA,



pacupenensiaTb poJid C YYETOM MHEHUM YYACTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA M KaXJOI'0 yYaCTHUKA KOMaHbl B OOIIMH
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh WJIEU C TMO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBi1aieHue YHMBEPCAJIbHBIMH PEryJISTHBHBIMH ACHCTBUAMMU:

1) camoopranuzanus:

HCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISIBIIEHUS IPOOJIEM U UX PEIICHUS B
’KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH LIE€JIEBbIE M CMBICIIOBBIE YCTAHOBKU
B CBOMX JEHUCTBUAX U ITIOCTYIIKaX 110 OTHOLIECHUIO K )KUBOW IIPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh IIO3HABATEIBHYIO JEATENBHOCTD, BBIABIATH
npo0JsieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEIICHUS MPOOJIEMBbl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO U MPOSBICHUIO LIUPOKOH IPYAULIUU B PA3HBIX
00JacTaX 3HaHWM, MOCTOSIHHO MOBBIIIATh CBOM 0Opa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IeTh HaBBIKAMH MMO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, UCII0JIL30BaTh
npuémMbl pedeKCun sl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

yMETh OLEHHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELICHHUS II0 HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHMBBI W apPryMEHTBl JAPYIMX IIpM aHaIu3€ pPeE3yJbTaToOB
NEeATEIIBHOCTH;

3) npuHATHE ce0Os M APYTHX:



NPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

PUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX I[pU AHAIN3E PE3YJIbTATOB
NEATEIIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHsie pe3yabTaThl ocBoeHUs nporpammbl COO no Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crienupuyeckue s yuyeoHoro npenmera «buonorus» HayuyHble
3HaHHUS, YMEHHUSI M CIOCOOBI JEUCTBUH 1O OCBOEHUIO, WHTEPHpPETALNH U
npeoOpa30BaHUIO 3HAHUM, BUABI ACSATEIBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAaHUS U
MPUMEHCHUIO 3HAHUW B PA3IUYHBIX YUYEOHBIX CHUTYyaIUsIX, a TaKKE€ B peajbHbIX
KU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeaMeTHbIC
pE3yNbTaThl MIPEACTABICHBI IO T0/1aM 00yUYEHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHHUsS ydyeOHOro mnpenmera «buonorus» 6 10
Kjlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OUOJOTUM B CHUCTEME HAYy4YHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa ¥ HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOe’KHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOU TPAMOTHOCTH YeJIOBEKa
JUTSL pEIICHUS AKU3HEHHBIX 3a/a4;

YMEHHE PacKphIBaTh COJICPIKAHUE OMOTOTHYECKUX TEPMUHOB U TIOHSITUI: )KU3Hb,
KJIETKa, OpTraHu3M, MeTabojiu3M (OOMEH BEIIECTB U MpEeBpalleHUE IHEPTUN),
romMeocras  (camoperymisiiiyds), YpOBHEBas  OpraHHW3alds  JKUBBIX  CHCTEM,
CaMOBOCHPOM3BEACHHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Hu3Naratb OHMOJOTMYECKHe Teopuu (KJIETOYHAs, XPOMOCOMHAas,
MyTaIMOHHAs, IIEHTpabHas IOTMa MOJISKYJISIpHOM Onosorun), 3akonsl (I'. Mengaens,
T. Moprana, H. 1. BaBusnosa) u yueHus (0 eHTpax MHOTOOOpa3Hsl U IPOUCXOKICHUS
KyJabTypHBIX pacTenuit H. Y. BaBuiosa), onpeaensaTs rpaHUllbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJaMU HAyYHOTO TO3HAHUS B OWOJIOTHH: HAOIIOICHUE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLECCOB W SIBICHUI, OpraHu3alys U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKCHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU
MEXAY HCCIEAYyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TOJYYEHHBIX PE3YJIbTATOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBO/IbI HA
OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIACNATh CYUIECTBEHHBbIC MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT H
DYKapuOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IpoLIecCOB: OOMEHA BEUIECTB M MPEBpAlllCHHs SHEPTUM B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO UM DHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIJIOJIOTBOPEHMS,  Pa3MHOXKEHHUS, HMHAWBHUIYaJbHOTO  Pa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh TOJyYEHHbIC 3HAHUA 11 OOBSICHEHHS OMOJIOTUYECKUX
NPOLIECCOB U SIBJICHUM, AJisi MPUHATHSA MPAKTHUECKUX PEUICHUN B IMOBCEIHEBHOU
KU3HU C LeJpl0 oOecrieyeHusi O€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHUsI HOPM TPaMOTHOTO MOBEICHHS B OKPY’KaroIIeH
IPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTHUKCHHUNA
COBPEMEHHOU Oouo0ruu u OMOTEXHOJIOTUI LIS PaIMOHAIBHOTO
PUPOIOTIOTIB30BAHUS;

yYMEHHE PelliaTh dJIeMEHTapHbIC TEHETUYECKUE 3a/1a4i HA MOHO- U TUTHOPUTHOE
CKpEIlMBaHUE, CIEIUICHHOE HACleOBAHNUE, COCTaBISATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAaHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPTraHU3MOB;

yMEHHUE BBINOIHATh JaO0OpaTOpHbIE W MPaKTHUYECKUE paboThl, cOOJ0IATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YyMEHHUE KPUTHUYCCKH OIICHWBaTh ¥  HHTEPIPETHPOBATH WHOOPMAITHIO
OMOJIOTHYECKOT0 COJEpKaHusl, BKIFOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX
MCTOYHHUKOB (CpEACTBAa MAacCOBOW HMH(OpMaLMU, HAYYHO-TIOMYJISIPHbIE MaTepHualbl),
ATUYECKHE aCMEKThl COBPEMEHHBIX HCCIEOBaHUM B OWUOJNOrMHM, MEIULUHE,
OHMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ononornueckyo HHHOPMAINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MUCIIOIB30BATh
MOHSATUWHBIN anmapat OMOJOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOTOo mpenmera «buomorus» 6 11
Kjiacce TOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECT€ W POJM OUOJIOTUM B CHUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpPa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUICKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOW TPAMOTHOCTH YeJIOBEKa
IUTS PEIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJIEpPKaHNE OMOJOTUYECKUX TEPMUHOB U TOHSITHMA: BUI,
MOMYJISIIUsA, TEHO(MOH, DBOJIOIMUSA, JABWUXKYIIHE CUIbI ((aKTOpbl) SBOJIOINH,
MPUCIIOCOOJICHHOCTh OPTaHMW3MOB, BHI000pa30BaHUE, 3KOJIOTUYECKHE (HAKTOPHI,
HKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LIETI MUTAHUs, FIKOJIOTHYECKast
nupamMujia, OMoreoleHo3, ornocdepa;



yMEHHE u3Jaratb Ouosiornyeckue Teopuu (dBoonnoHHas teopust Y. JlapBuna,
CUHTETUYECKAasi TEOpPHsl 3BOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJbILIEBOrO
cxoactBa K. M. bapa, uepenoBanus TJIaBHbIX HalpaBiIeHUMN U myTel 3Botonuu A. H.
CesepiioBa, yuenusi o Ouochepe B. M. Bepnaackoro), onpeaenstb rpaHUlbl HX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJEeTh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAONIOEHUE U
ONKMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus W MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTU
MEXAY HWCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHUE TMOJYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUNA U 3aKOHOB, YMEHHUE JI€1aTh BHIBOABI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

yMEHUE BBIICIATh CYIIECTBEHHBIE TIPU3HAKK CTPOCHUS OMOJOTMUYECKHUX
OOBEKTOB:  BHJOB, MOMNYJSALUN, MPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB,
OMOreOlEHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB:  HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOTICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3Mbl, IEPEHOCA BEILIECTB
Y IIOTOKA 3HEPIHH B IKOCUCTEMAX, AaHTPOIIONEHHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUECKUX LIUKIIOB B Orocgepe;

YMEHUE MPUMEHATH IOJYYEHHbIE 3HAaHUS MJi1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, I NPHUHATHSA NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HU C LeJpl0 olecrieyeHusi O€30MacHOCTH CBOETO 3/I0POBbS U 370POBbSA
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNsI HOPM TPAaMOTHOTO MOBEJAEHHUS B OKpY’Karolen
IPUPOIHON cpele, MOHMMAaHHE HEOOXOJUMOCTH HCIOJb30BaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIOIb30BAHUS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJOTMYECKHE 3aJa4M, COCTaBIIATH CXEMbI
MepeHoca BEIIeCTB ¥ SHEPTHH B 9KOCHCTeMax (IIENU MTUTaHuUs);

YMEHHUE BBIMOJHATh JTAa0OpAaTOPHBIE U TMPAKTHYECKUE paboThl, COOIIOIATh
npaBuia npu paboTe ¢ ydeOHBIM U Jab0OpaTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHUYECKH OIICHUBAaTh M HMHTEPOPETUPOBaTH  HH(OpMAIIHIO
OMOJIOTUYECKOTO CO/IEPKAHUS, BKIIFOUAIONIYIO [ICEBJIOHAYYHbIEC 3HAHUS U3 PA3JIMYHBIX
HMCTOYHHUKOB (CpEACTBAa MAcCOBOW HMH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC MaTepHabl),
paccmarpuBaTh  TJIoOajbHbIE  DKOJIOTMYECKHE  MPOOJIEMbl  COBPEMEHHOCTH,
(bopMHUpPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbBIC TUCbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTUYECKYIO0 HHPOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh
MOHSTUWHBIN anmapar GuOJIOTHH.
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