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IHosicHuTeIbHASA 3alIUCKA.

IIpu paspaboTke mporpamMmbl MO OHMOJIOTHH TEOPETUYECKYI0 OCHOBY JIJIsI OINpENEICHUs
MOAXO0J0B K (opMHpOBaHMIO cojAepKaHMUS yueOHoro mpenmera «buonorus» cocTaBUIIu:
koHnentyainbable nojoxenuss P®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IENIeH, COJepiKaHus,
pe3ynbTaToB 00y4YeHUs U TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBHIITYCKHUKOB, MOJIOKEHUS 00 001IuX
HEeNAX W MPUHIUMAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpEIHEro OOIIero
oOpazoBanusi B Poccuiickoii @enepauuu, a Takke MOJOXKEHUS O crnenuduke Ouonoruu, eé
3HAYECHUU B TIO3HAHUU JKUBOU MPHUPOJIBI U 00ECTICUCHUH CYIIECTBOBAHHS YEIOBEUECKOT0 OOIIECTBA.
CornacHo Ha3BaHHBIM MOJIOKEHUSM OIPe/IeTICHbl OCHOBHBIE (DYHKIIMHM IIPOrpaMMBbI IO OMOJIOTHH U
€€ CTpYKTypa.

[MporpamMma mo Ouosioruu Ma€T MpenCcTaBICHHUE O IeNsiX, 00 oOmmel cTparernn oOydeHus,
BOCIUTAHMS M Pa3BUTHs 00yUaIOIIUXCS CpelICTBaMU yueOHoro npeamera «buonorusy, onpeaenser
00s13aTeNIbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesieiieHue 1Mo paszeiiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIIEI0BATEIbHOCTh U3yUeHHs y4eOHOro MaTepuaa ¢ yuéToM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKU 00pa30BaTEIbHOIO MpOIECcca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamMMe 1mo OMONOTMU Tak)Ke YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM, METANpEJIMETHBIM M TIPEAMETHBIM pe3yiabTaraM oO0ydeHuss B (HOPMUPOBAHHU
OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIbHOU AESITEIbHOCTU/YY€OHBIX NEHCTBUN OOYYAIOIIUXCS IO
OCBOCHHUIO COJIEPKAHUS OMOIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo Ouonorum (10-11 kimaccel, 0a30BbIii ypOBEHb) peaNM30BaH MPUHIUI
MPEEMCTBEHHOCTH B H3Y4YeHWH Ouojorum, Onaromaps dYeMy B HEH MIPOCMAaTPHBAETCS
HAMpaBIIEHHOCTh HA pa3BUTHE 3HAHMI, CBA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHUS,  [IEHHOCTHBIX  OpPWUEHTAUMH  JUYHOCTH,  OSKOJIOTUYECKOTO  MBIIIICHHUS,
MIPEJICTABJICHUI O 3I0pOBOM 00pa3e XKU3HU U OEPEKHBIM OTHOIICHUEM K OKpYKaroIlel MPUpOAHON
cpene. IloaTomy Hapsay ¢ M3ydeHHEM OOMIEONOIIOTHYECKUX TEOPHil, a TaK)Ke 3HAHUNA O CTPOCHUHU
KUBBIX CHUCTEM PAa3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOLECCOB B
nporpaMMe 1O OHOJOTMHM YAEJICHO BHHMAaHHE WCIONB30BAHUIO TIOJNYyYECHHBIX 3HAHHHA B
MOBCEIHEBHON JKM3HM MJI1 pEUICHUS TMPUKIAJHBIX 3a7ady, B TOM 4YHCIe: MNpO(PUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHMI  YEJNOBEKa,  MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHHMS,
00OCHOBAHHUS SKOJIOTUYECKH IeJIecCO00pa3HOr0 MOBEACHHUS B OKpYKAIOLIeW NPUPOIHON cpene,
aHaJM3a BIUSHHUS XO3SHCTBEHHOM MEATENHHOCTH UYEJIOBEKAa HA COCTOSHHE NPUPOAHBIX H
MCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHWE BHMMAHUS K MPHUKIAAHON HANpaBIE€HHOCTH Y4eOHOIo
npeamera «BHOJOTHS» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUEHHUS] YCIOBHU JUIS pEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3aJau IIKOJBHOTO OMOJOrMYecKOro oOpa3oBaHMs, KOTOpas Mpearoaraet
dbopmupoBaHre y O00ydYarOmMXCs CHOCOOHOCTH aIalTHPOBATHCS K W3MEHEHHSIM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

[Iporpamma 1m0 OMOJOTHH SIBISETCS OPUEHTHUPOM JUISI COCTABICHHS Pa0OYHMX IMPOrpamM,
aBTOPBI KOTOPBIX MOTYT IMPEIOKUTh CBOM BapUaHT MOCIEI0BATEIbHOCTH U3YUEHHS U CTPYKTYPHI
yueOHOro Marepuaina, CBOE BHAEHHME NyTed QopmupoBaHus y oOyuarommuxcst 10-11 kmaccos
NPEIMETHBIX 3HAHWHW, yMEHUH M CIOCOOOB Y4eOHOW JesITEeIbHOCTH, a TaKKE METOAMYECKHX
pelIeHuid 3a]1a4 BOCIIUTAHNS U PAa3BUTHS CPeNICTBAMH yueOHOTo mpeamera «bromornsy.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHUS 3aHUMaeT BakHoe MecTo. OH
oOecnieunBaer (opMHUpoBaHHE Yy OOy4aloUIMXcs MPEACTaBICHUN O HaydHOW KapTHHE MHpa,
pacupsier ¥ 0000I1aeT 3HaHUS O >KUBOM Mpupoje, €€ OTIMYUTENbHBIX MPU3HAKAaX — YPOBHEBOM
OpTraHW3allii W DBOJIOIUH, CO3MAET YCIOBUS JUISA: TO3HAHHUS 3aKOHOB JKHBOW IPHPOJIBI,
dbopmupoBaHus (QYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO U Oe3omacHoro obpasza
KHU3HH, YKOJIOTHUECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIC U YETOBEKY.

Bonbmioe 3HaueHue OWONOTHS HMMEET TaKKe IS PELICHHs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a7a4 CPEAHETO OO0IIero oO0pa3oBaHWs, COIMAIM3AIMU oOydaromuxcs. M3ydenne
O6uosioruu o0ecreynBaeT yciaoBUs JUIsl JOPMHUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIUOHHBIX U



MH(GOPMALMOHHBIX HABBIKOB, 3CTETUYECKOH KyJIbTYpBbl, CHOCOOCTBYET MHTErPAllUi OMOJIOTHYECKUX
3HaHUH C MPEACTAaBICHUAMHU W3 APYIHX YUEOHBIX NPEIMETOB, B YAaCTHOCTH, (HU3UKH, XUMUU U
reorpaguu. Ha3BaHHbBIE MOJIOKEHHMsI O IpeJHa3sHaueHUM YydeOHoro mnpeamera «buonorusn»
COCTAaBHJIM OCHOBY ISl OIIPEJICIIEHUS MOAX0JI0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COJEpIKAHU,
IIPEJCTABICHHOIO B IPOrpaMMe 10 OMOJIOIHH.

OT10op conep:xkanusi yuebHoro npenmera «buosnorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
HO3ULMH KyJIbTYPOCOOOPAa3HOI'O MOAXO0/d, B COOTBETCTBUU C KOTOPHIM OOYYarOIIMECs IOJIKHbI
OCBOHWTH 3HAaHUS U yMEHUS, 3HA4MMble i1 (OPMHPOBAHUS OOIIEH KyJIbTYPHI, OMpPEACISIONINe
IIOBEJICHHUE YEJIOBEKAa B OKPYKaIOLIeH NMPUPOAHOM cpesie, BOCTpeOOBaHHbIE B IIOBCEHEBHOM JKU3HU
U TpaKkTU4ecKo nesrenbHOCTH. Ocoboe MecTo B 3TOM cuUCTeMe 3HAHMM 3aHUMArOT 3JIEMEHTHI
COJZIepKaHusA, KOTOpBIE CIY)KaT OCHOBOH aiisi (pOpMHUPOBaHUS MPEACTABICHUNA O COBPEMEHHOU
€CTECTBEHHO-HAyYHOW KapTUHE MUPA U LIEHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOILUX
ryMaHHU3aluy OMOJI0TH4YeCKOro 00pa3oBaHusl.

CTpyKkTypupoBaHHE COJEpXkKaHus Yy4yeOHOro MaTepuaja B IporpaMMme IO OHOIOTUU
OCYIIECTBICHO C Y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUNH 00 OTIIMYMTENBHBIX OCOOECHHOCTSIX
’KHMBOM IPUPOBI, O €€ YPOBHEBOM OpraHu3alMy U BOJOLMHU. B COOTBETCTBUM € 3THM B CTPYKType
y‘-I€6HOFO nmpeameTa «buonorusy BBIJICJICHBI CJICAYIOIMUE COACPIKATCIIbHBIC JIMHUM: «buoorusa xak
Hayka. Meronbl HayyHOro no3HaHus», «Kierka kak Ouosjoruyeckas cucrema», «OpraHusMm Kak
ouosornyeckas cucrema», «CucremMa u MHOT0OOpa3ue OPraHuIeckoro MUpay, « IBONIONHUS KUBOH
HIPUPOBI», «IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp w3ydenuss ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJaJICHHE
00y4aroIUMUCs 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alluy )KUBBIX CUCTEM Pa3HOTO
paHra u mpruoOpeTeHNEe YMEHHUI UCIIOJIb30BaTh ATH 3HAHMS U TPAMOTHBIX JACHCTBUN B OTHOIICHUH
00BEKTOB >KUBOI ITPUPOJIbI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX POOIEM.

JlocTikeHne Uenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeyoIuX 3a1au:

OCBOCHHE O0YUYAIOIIMMUCS CUCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPHUSX, YUCHUIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKallMX OCHOBOM Ui (pOpMUPOBAHUS MPEICTaBICHUN
(6} GCTGCTBGHHO-HayLIHOf'I KapTuHC MHUpa, 0 METOAAaX HAYUYHOI'O ITO3HAHUA, CTPOCHHUH, MHOFOO6pa3I/II/I
U OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOI'O YPOBHS OpraHU3alllM, BBIJAIOIIUXCS OTKPBITUSAX U
COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

¢dopmupoBaHHe y OOy4YarOUIMXCS IO3HABATEIbHBIX, HMHTEIJIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEN B Mpoliecce aHalu3a AAHHBIX O MyTSIX Pa3BUTUS B OMOJIOIMM HAy4YHBIX B3IJISJIOB,
uzel U MOAX0/J0B K M3YUEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aIH;

CTaHOBJIEHHE Yy 00y4JarONXcsl 00IIeH KyIbTyphl, QYHKIIMOHAILHONW TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSACHATH W OLEHHMBATH SIBJICHUS OKPYXKAIOIEro MHUpa XUBOW HPUPOABI Ha OCHOBAHUU
3HAHUU U OIbITA, MOJIYYEHHBIX IPU U3YYEHUN OMOJIOTHH;

¢dopmupoBaHHe Yy OOYYaIOUIMXCS YMEHUH WJUTIOCTPUPOBATh 3HAaYeHHE OMOJOTMYECKHX
3HAaHUH B HpaKTI/ILIeCKOI\/JI JACATCIbHOCTH 4YCJIOBCKA, pPa3sBUTUM COBPCMCHHBIX MCIUIHUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUEC Y6G)K}1éHHOCTI/I B BO3MOKHOCTH TIO3HAHHSA YEJIIOBEKOM JKHBOM IMpUpoakI,
HE00X0AUMOCTH OEpeHOro OTHOUICHUS K HeW, COOIOACHUS 3TUYECKUX HOPM INpH MPOBEICHUU
OMOJIOTHIECKHUX HCCIIeIOBAHUM;

OCO3HaHME LEHHOCTH OMOJOTMYECKUX 3HAHUI IS TOBBIIIEHHUS YPOBHS 3KOJIOTMYECKOU
KYJIbTYpBbI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE MPHOOPETEHHBIX 3HAHUM M YMEHMH B IOBCEIHEBHOW JXU3HU IS OLIEHKU
MOCTICICTBII CBOEH JEATENBHOCTH 110 OTHOIICHHIO K OKpPYXKAIoIeW cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIOAEHNE Mep MPODUITAKTUKY 3a00IeBaHUH.

B cucreme cpemnero ob6miero oopazoBanus «buonorus», nydaemas Ha 6a30BOM YpOBHE,
ABNSETCA 00s3aTeNbHBIM YYEOHBIM TPEJIMETOM, BXOSIIMM B COCTAaB IPEIMETHOH obiacTtu



«EcTecTBeHHO-HAYUHBIC TTPEIMETHI.
OO1ee yuciio yacoB, peKOMEHOBAHHBIX IS U3ydeHus: Ouonoruu — 68 gacos: B 10 kmacce
— 34 gacos (1 gyac B Henemnmto), B 11 kimacce — 34 yacos (1 yac B Hezemo).

Conep:xkanue o0yuenus B 10 kiacce.

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBA3b OHMOJOTHH C OOILIECTBEHHBIMH, TEXHHYECKUMH H JIPYTHMHU
€CTECTBCHHBIMH Haykamu, (uiiocodueld, ITHKOW, ICTETHKOW u mpaBoM. Ponbp Ouonorunu B
(dbopMUpOBaHUU COBPEMEHHOM HayuHOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtoapl TO3HAHUS KUBOM NMPUPOABI (HaOMIOAEHNE, SKCIIEPUMEHT, OMUCAHHE, U3MEPEHHE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JeMoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, /. Yorcon u ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI».

JIabopaTopHbIe U MTPAKTUIECCKHE PAOOTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pPA3IUYHBIX METOAOB MPU H3yYECHUH
OMOJIOTUYECKIX OOBEKTOBY.

Tewma 2. J)KuBble cCTEMBI 1 UX OpPTaHU3ALINS.

XKuseie cucrembl (OMocHCTEMBI) Kak TpeaAMeT Hu3ydeHus Ouosnoruu. OTIMYne >KHUBBIX
CUCTEM OT HEOPTraHUYEeCKON IPUPOIBI.

CgoiictBa OuocucteM W HX pazHooOpazue. YPOBHM OpraHu3alud  OHOCHUCTEM:

MOJICKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISLIUOHHO-BUIOBOH,
HKOCHUCTEMHBIH (OMOTe0eHOTHYECKHI ), OMOC(HEPHBIH.
JlemoHcTpamuu:

Tabmuipl 1 cxembl: «OCHOBHbBIE MNPU3HAKK JKU3HW», «YPOBHM OpraHU3alUU KUBOU
IIPUPOABDY.

Ob6opynoBanue: monaens mosiekyinl JJHK.

Tema 3. X¥uMHUECKUI COCTAB U CTPOCHUE KIIETKH.

XUMUYECKUI COCTaB KJIETKU. XUMUYECKHE AJIEMEHTBI: MAaKPO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bozna u MuHepanbpHbIE BELLIECTBA.

OyHKIMM BOABl UM MHHEpAIbHBIX BelIeCTB B KieTke. lloaaepixaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHne 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hesamenumblie u
3aMEHUMbIE AMUHOKHCIOTHl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpPbI O€IKOBOI MOJEKYIIbI
(mepBrUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEIKOB.
buonornyeckue pyHKINUU OEIKOB.

®epMeHThl — Oumonornyeckue karaiauzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyoctpatHas  crnemuguuHocte.  Kodepmentsl.  Buramusbl.  Otinums  ¢GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MOHOCaxapHbl (TJIIOKO3a, pubo3a U J1e30Kcupub03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMoJucaxapunbl (Kpaxmai, TJMKOTeH, IeiUTono3a). buomornueckue QyHKImm
yTJIEBOJIOB.

Jlununael:  tpurnuuepunsl, dochomunuabl, crepounsl. ['mapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB M JIMIUAOB Kak
HMCTOYHUKOB YHEPIHUH.

Hyxneunosbie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIEHMHOBBIX KHCIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[urtonmorns — Hayka o kierke. Knetounass Teopust — mpuUMep B3aUMOJEHCTBUS UAECH U
(akTOB B HAyYHOM MTO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak menoctHas »uBas cucreMa. OOIue MpU3HAKM KIETOK: 3aMKHYTas Hapy)KHas



MeMOpana, moJiekyibl JIHK kak renernueckwuii anmapar, cuctema CHHTE3a Oeka.

Tunbl  kieTok: SykapuoThdeckas W HIpokapuornyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHE SYKaPUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAs CTEHKA, TJIUKOKAJIMKC, UX (YHKIHU.
[Tna3maruueckass MemOpana, e€ cBoWcTBa u (QyHKuuH. Lluromnasma u €€ OpraHoOMIBL
OnnomemOpannble opranouasl kietku: DIIC, anmapart [Nonbmku, auzocomsl. [lomyaBTOHOMHBIC
OpraHoujbl KJIETKU: MUTOXOHAPUH, IutacTuabl. [Iponcxoxnenne MUTOXOHIpUM U 1uiacTua. Bumabl
wiactug. HememOpaHHble OpPraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPUOIH,
PECHUYKH, KIYTUKH. DYHKIIMU OPraHOUI0B KIETKH. BritoueHus.

SAnpo — perynsaTtopHslii HeHTp KieTku. CTpoeHue sapa: siaepHas 000y104Ka, KapuoIia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JeMoHcTpanuu:

Iloptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, k. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®paukiaun, K.M. bap.

Huarpammsbl:  «PacnpenesieHMe XMMUYECKMX JJEMEHTOB B  HEXHBOW  IMPUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuuper u cxembl: «llepuonnyeckas TabinLIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJBl BOAB», «buocunTe3 Oenka», «CTpoeHne MoJeKkynbl Oenka», «CtpoeHue QepmeHTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHue syKaprHOTUYECKOU
KIeTKn», «CTpoeHue MKUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENbHON KIeTkn», «CTpoeHue
IIPOKAPUOTUYECKOM KieTKn», «CTpoeHue sapa KIETKN», «Y TIeBOAbDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpyAOBaHWE HJsi MPOBEACHUS HAOIIOICHUH,
M3MEPEHUH, IKCIEPUMEHTOB, MHKPOIpENapaThl PacTUTENBHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHbIe U MPAaKTUYECKUE PAOOTHI:

Jlaboparopuass pabora No 1. «l3ydeHue KaTalWTUYECKOW aKTUBHOCTU (EPMEHTOB (Ha
IIpUMepe aMuJIa3bl WIK KaTajaasbl)».

JIaGoparopHast pabota Ne 2. «l3yueHHMe CTpOEHHUS KJIETOK PpACT€HUI, MXUBOTHBIX H
OaxkTepuii O]l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. dKusnenesaTenbHOCTb KIETKH.

OOMeH BelecTB, WK METaboIN3M. ACCUMIIIALINS (TUTACTUYECKUI OOMEH) U TUCCUMMIISILINS
(oHepreTuyeckuii OoOMEH) — JBE CTOPOHBI E€AMHOTO Ipolecca Merabonusma. Poiib 3akoHOB
COXPAHEHHUS BELIECTB U SHEPTrUU B IOHMMaHUU MeTa0oIn3Ma.

Tunber oOMena BemecTB: aBTOTPO(dHBIM U rerepoTpodHbIif. Ponb gepmeHTOB B 0oOMeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.

@otocunte3. CeroBas u TemHoBas (a3bl (orocuHTeza. Peakuum QoTocuHTe3A.
OddextuBHOCTH PoTOCHHTE3a. 3HaUeHUe (HOTOCHHTE3a IS JKM3HU Ha 3emuie. BiusiHue ycnmoBuit
cpezabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEeMOCHUHTE3UpYyIoIue OakTepuu. 3HAUCHHWE XEMOCHHTE3a IS JKU3HH Ha
3emie.

DHepreTudeckuii oOMeH B KJeTKe. PaciiernsieHre BeecTB, BbIIEICHNE U aKKyMYJINPOBaHHE
SHEPIMH B KIETKE. OTalbl HSHEpreTudyeckoro obOmena. [nukonu3. bpokeHue u ero BHIBL
Kucnoponnoe oxucinenue, Wik KIeTOYHOe JbixaHue. OkuciautensHoe ¢GochopriiipoBaHue.
O PeKTUBHOCTD HYHEPTETHUECKOTO 0OOMEHA.

Peakuuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK. Peanuzanus
TeHeTUYECKOW WHGPOpMAIMu B KIETKe. | eHeTHuecKuid KOJl U €ro CBoWcTBa. TpaHCKpUIILIUS —
MatpuuHblii cuaTe3 PHK. Tpancmsamums — OuocuuTe3 Oenka. Dtambl TpaHchsuun. KogupoBaHwue
aMMHOKHUCIIOT. Ponb pubocom B OuocuHTe3e Oerka.



Hexnerounsie popmel xu3Hu — Bupychel. Mctopus otkpertust Bupycos (/[.W. iBanoBckwuit).
OCOOCHHOCTH CTpOEHHUS M >KU3HEHHBI LUK BHpYycoB. bakrtepmodaru. bonesnum pactenui,
KUBOTHBIX W YEJIOBEKa, BBI3BIBaEMbIC BHUpycamMu. Bupyc mMmmyHonedunura denoBeka (BUY) —
Bo30yautens CIIM/la. OOpatHas TpaHCKpHUNLHMs, peBepTaza W uHTerpasa. Illpoduiaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHcTpanuu:
[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupszes.
Tabmumer  w cxembl:  «Tumbsl  muTanus», «Merabomuzmy»,  «MUTOXOHIPHS,

«JHepreTuueckuii oOMeny», «Xioporacty, «®orocunre3n, «Ctpoenme JHK», «Ctpoenue u
byHKIIMOHUpOBaHKE TeHa», «CunTe3 Oenkay, «['eHeTnueckuil Koa», «Bupycel», «bakrepuodarny,
«Ctpoenue u xu3HeHHbId 1uki1 Bupyca CIINa, 6akrepuodaray, «Permmxamus JJTHK».

Ob6opynoBanue: Moaenu-ammiukanuu «Y npoenne JIHK u Ttpanckpuniusy», «buocuHTe3
6emnkay, «CTpoeHue KIeTKI», Mojienb cTpykTypsl JJHK.

Tewma 5. PasMHOXEHNE 1 MTHAUBUAYAIbHOE Pa3BUTUE OPTaHU3MOB.

Knerounblii 1muKI, WiIM >KU3HEHHBIM UK KieTku. Wutepdaza m mmro3. Ilpormeccsl,
nporekatomue B uHTepdaze. Perumkamus — peakums matpuunoro cuHTe3a [IHK. Crpoenme
XpPOMOCOM. XPOMOCOMHBI Ha0Op — KapuoTUN. JIMIUIOMIHBIM W TalJIOUIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHHS M WHAWBHUIYaTbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Jenenne kietkn — muto3. Cragun muto3a. [Iporneccsl, mpoucxoasdiue Ha pa3HbIX CTaaAMIX
MHTO3a. BUOJIOTHYECKHi1 CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecronoe U nojoBoe. Bupl 6ecronoro pa3MHOKEHHUS:
JieieHue HaJBOE, IMOYKOBAaHHE OJHO W MHOTOKJIETOYHBIX, CIIOpOOOpa30BaHHME, BETETATHMBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metio3. Cragun wmeito3a. Ilpoueccel, mpoucxonsimue Ha craausax Mmenosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bruonorndyeckuii CMbICH U 3HaUEHHE Meio3a.

['amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Yy KMBOTHBIX. 110J0BBIE JK€JI€3BI:
CEeMEHHUKM U sSu4HUKU. OOpa3oBaHHEe M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaTo30H],
AHUIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS SULEKIETOK U CIIEpMaTO30U0B.
Omnonorsopenue. Ilaprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHE3). DMOPHOHAIBHOE pa3BUTUE (AMOpPUOTEHE3). DTaIbl
SMOPHOHAIBHOTO PAa3BUTHS y MO3BOHOUYHBIX >KMBOTHBIX: JPOOJIEHHE, TacTPyJsLuUs, OpraHOreHes.
[ToctamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOIO pPa3BUTHUS: MPSIMOE, HENpsSIMOe
(mmunHOYHOE). BnusHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATDH
BPOXIEHHBIE YPOJCTBA.

Poct u passutue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaluu
pa3BUTHS.

JleMoHCTpanuu:

Tabmuupl 1 cxembl: «DOpMbI pa3MHOXKEHHUS OPTraHU3MOBY, «/[BOWHOE OIIOAOTBOpPEHUE Y
I[BETKOBBIX PAacTeHU», «BereraTuBHOE pa3MHOXEHHUE pacTeHuil», «JleneHue kieTku OakTepuiiy,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «Kierounbli muki», «Permukanus
JHK», «Muto3», «Menos», «IIpsmoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAIOLINX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHUKpomnpenapaTsl «CrepMaTro30ouIsl MIIEKOMUTAIOIIETOY,
«SinexsieTka MiaekonurTapmeroy, «Kapuokuues B KiIeTkax KOpelIKa JyKay, MarHUTHAas MOJEINb-
anmukaiys «/lenenue kierkn», moaens JJHK, mogens meradazHoil XpoOMOCOMBI.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JIaGoparophnas pabora Ne 3. «HaOnronenue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha



TOTOBBIX MUKPOIpENapaTax».

JlaboparopHass pabora Ne 4. «V3ydeHune CTpOEHHS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacnencTBeHHOCTh M U3MEHUMBOCTH OPTaHU3MOB.

[Ipeamer wu 3amaum reHetuku. Mcropust pa3BuTHs TreHeTUKH. Ponb nuronoruun u
SMOPHOJIOTUN B CTAHOBJICHUHM T'€HETHKHU. BKag poccHilCKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE
TeHETUKH. MeToAbl TeHETUKH (TMOPUIOJOTHYECKHM, LHMTOT€HETUYECKHM, MOJEeKYyIsSpHO-
reHeTnyeckuil). OCHOBHbIE T€HETUYECKHE NOHATHA. ['eHeThueckas CHMBOJIMKA, MCHOJIb3yeMas B
CXemax CKpelMBaHHUi.

3aKOHOMEPHOCTH  HACJIEIOBaHMsS  IPU3HAKOB,  ycTaHoBileHHble [.  MeHaenem.
MoHoruOpuIHOe CKpelMBaHue. 3aKOH €AMHO00pa3us THOpPUIOB MEPBOrO MOKOIeHHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacUICIUIEHUs PU3HAKOB. [ 'nnore3a unctorel ramet. [lonHoe n HenoaHoe
JOMUHHPOBAHUE.

JurubpugHoe  ckpeuiMBaHUE. 3aKOH  HE3aBHCHUMOIO  HACJEIOBaHUS  IMPU3HAKOB.
[{uTOoreHeTHYECKne OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUA. AHAIM3HPYIOLIEe CKpEIIUBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIpeIeIeHHsI TEHOTUIIA OCOOU.

CuemnieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana 1o cUEIUIEHHOMY
HacJe10BaHUIO reHoB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH. [ eHeTuuecKue KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpeAesieHHe MoJjia. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporamMeTHble OpraHnu3Mbl. HacnenoBanre npu3HaKoB, CLETIIIEHHBIX C [10JIOM.

N3menunBOCTh. Buibl H”3MEHUMBOCTHU: HEHACIEACTBEHHAsA U HAcIeACTBEeHHas. Poib cpenbl B
HEHACJIEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHUKAa  MOAM(PHUKAMOHHON  H3MEHUYUBOCTH.
Bapuaunonsbsiii psin u BapuanuoHHasi kpuBas. Hopma peakiuu npusHaka. KonudyecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU U X HOpMa peakiun. CBoicTBa MOAHM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennasi, Ui reHOTUNUYECKas, U3MEHYMBOCTh. KoMOWHATHBHAS M3MEHYUBOCTD.
Meiio3 ¥ MOJOBOM MHpolecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTU. MyTanmoHHast
u3MeHYuBOCTh. Kitaccuukanus MyTaluii: TEeHHbIE, XPOMOCOMHBIE, TreHOMHble. Yactota u
NpUYUHBI MyTanui. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHUECKHX DPSAIOB B HACIEICTBEHHOMN
n3MeHunBocty H.M. BaBuiosa.

BHesiepHast Hac1e/1ICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uwenoseka. Kapuorun uyenoBexka. OCHOBHbIE METOABI T'€HETHKH YEJIOBEKA:
TeHEATOTUYECKUN,  OJIM3HENOBBIM,  IIUTOTEHETUYECKUM, OMOXUMHYECKHH,  MOJEKYJISpPHO-
reHeTnyeckuii. COBpPEMEHHOE OIpENeICHHEe TEHOTUIA: IIOJHOTEHOMHOE CEKBEHUPOBAHHUE,
reHOTUNHpPOBaHWE, B ToM uucie ¢ mnomonipio [II[P-anammza. HacnmenctBeHHbie 3a0oJieBaHMs
YeJI0BEeKa: 'eHHbIe 00JIe3HH, OOJIE3HH C HACIEICTBEHHOM MPeapacnoIokeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuuu. CTBOJIOBBIE KJIETKU. [IpuHIUMIBI 310pOBOTO
o0Opasza >KU3HU, JUMArHOCTUKH, NPOPUIAKTUKH M JIEYEHUS TEeHETUYecKUx OosiesHed. Meauko-
TEeHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHWE MEAMIIMHCKONW TE€HETUKM B MPEJOTBPAIICHUU U
JIeUeHUH F'eHEeTUYECKUX 3a00JIeBaHNUi YeloBeKa.

JeMoHcTpanmu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepuxos, H.B. Tumodees-
Pecorckmii, H.U. BaBunos.

Tabmuuel u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHUE M €0 LIUTOTCHETHYeCKas OCHOBAY,
«3aKOH pACIIEIUIEHUS U €r0 UTOTeHETHYECKas OCHOBaY, «3aKOH YHUCTOTHI raMeT», «/lurndpunnoe
ckpeuBanue», «lluTomormueckue  OCHOBBI  JUTHOPUIHOIO  CKpeIIMBaHUsA»,  «Meio3y,
«B3aumonelicTBre alienbHbIX TeHOBY, «[ eHeTHuueckrne KapThl paCTeHHM, )KUBOTHBIX U YEJIOBEKay,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIENOBaHUSA, CLEINIEHHOTO ¢ TNoJoM», «Kapuotumsl
YyeloBeKa U IKUBOTHBIX», «Buael wusmeHunBocTH», «MoaupUKAMOHHAS HU3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-dakropay, «I'eHeTuka rpynn KpoBu», «MyTarlioOHHAs U3MEHYHUBOCTD.



Ob6opynoBanue: MoJenu-anmInkanun «MoHorubpugHoe ckpemuBanuey, «HemnomHoe
JOMUHUpOBaHUE», «/lurunOpumanoe ckpemmBanuey, «llepekpécT XpoMOcOoM», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myTtaruu ¢GOpMBI KPBUIBEB M OKPACKH Teja), repOapuit
«I'opox MOCEeBHOW.

JlaGoparTopHble U MpaKTUUYECKHe paboThI:

JlaboparopHast pabora Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOIMpEnapaTax.

JlaboparopHast pabora Ne 6. «M3yueHne MOAM(PUKANMUOHHOW U3MEHYMBOCTH, TIOCTPOCHUE
BapHAIIOHHOTO PsAJia U BApUAIIMOHHOM KPUBOW».

JlaGopaTopHnas pab6ora Ne 7. «AHamu3 wMyTanmid y Jpo30GuiIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Ceneknust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenexkuus KaKk Hayka U MpoLEcC. 3apoKACHUE CeNeKIUMU U JoMecTukanus. Ydyenue H.U.
BapuioBa 0 TIEHTpax TMPOHMCXOXKICHUS W MHOT000Opas3wsi KyJIbTYpHBIX pacTeHuid. LleHTpbI
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/bl CeJeKIHH. MaccoBbId U WHIWBHUAYAIbHBIM OTOOPHI B CEJICKIIUH
pactenuii U XKUBOTHBIX. OlLIEHKa dKCTepbepa. BIU3KOpOICTBEHHOE CKpElUBaHUE — HWHOPHIMHT.
UYucras nmuaus. CKpelBaHue YUCTHIX JMHUK. ['ereposuc, wnmm rubpunHas cuia. HepoacrBenHoe
CKpelrBaHue — ayropuauar. Otaanénnas rubpuausanus u e€ ycrnexu. MIcKkyccTBeHHbIN MyTareHes
Y TIOJTYYCHHUE TIOIUILIIONI0B. JIOCTHXKEHUS CeNEKIINU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciib MPOU3BOJACTBA. [eHHas WHXXEHepus. ITambl CO3JaHUS
pexomOunanTHOW JIHK w Tpancrennsix opranum3moB. Kierounas wmxkenepus. Kietodnsie
KyIbTypbl. MUKpPOKJIOHAIbHOE pa3MHOKeHHE pacTeHuidl. KioHupoBaHuEe BBICOKOMPOTYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. OKOJOIMYeCKMEe U J3Thueckue npobiembl. MO —
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpersr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. 1BaHos.

Tabmuubl u cxembl: Kapra «LleHTpbBl TPOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYpPHBIX
pactenuit», «llopoabl JOMalIHMX >XKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter  akamemuka M.®. UBanoBay, «llomumnounusy», «OOBEKTHI
ouotexHonorun», «Kierounele KymbTypbl M KJIOHHpOBaHHE», «KOHCTpyHMpoBaHWE U TEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBanue: MyJISDKH TUIOAOB M KOPHEIUIOAOB AMKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JIaGopaTopHble U MPaKTUIECKHE PaOOTHI:

Oxckypcusi «OCHOBHBIE METOABI M JOCTIKEHUS CEJIEKIIMA PACTeHUW M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENBHBIM Yy4YacTOK, B TEIIMYHOE
XO035ICTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Conep:xanue o0yuyenus B 11 kiacce.

Tema 1. DBomrononHas OHOJIOTHS.

[Ipennochuik BO3SHUKHOBEHHUS YBOTIOLIMOHHON TEOPUHU. DBOIIOLMOHHAS TEOPUS U €€ MECTO
B Ononoruu. BnusiHre YBOMONIMOHHON TEOPUH HA Pa3BUTHE OMOTIOTHH U APYTUX HAYK.

CaueTenbCTBa 3BOIIONNH. IlaleoHTONOrHYECKHE: TOCIEA0BATEILHOCTE OSBJIICHHUS BUIOB
B TMAJICOHTOJOTUYECKOW JIETONMUCH, MepexoaHbie (opmbl. buoreorpaduueckue: CXOACTBO U
paznuuue dhayH u QJIop MAaTEPUKOB U OCTPOBOB.

DOMOpPHUONIOTHYECKHE: CXOJACTBA M Pa3Nuyusi AMOPHOHOB pa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTHYHBIC, PYAUMEHTApHBIE OpTaHBbI,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUUYECKHE: CXOJCTBO MEXaHIU3MOB HACIEACTBEHHOCTH i OCHOBHBIX



MeTa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtormonHass teopust Y. Jlapuna. IlpeanochbulkM BO3HUKHOBEHUS JapBUHHU3MA.
JIBMIKYIIME CUIIBI ABOJIIOLMM BUJIOB 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHUE IIPU OTPAHNYEHHOCTH
pecypcoB, HeolpeaeIEHHas U3MEHYHBOCTh, 00pH0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTI) u €€ 0OCHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIIOLUY.

JBrxyue cuibl ((pakTopbl) BOJNIOLMU BUIOB B IpHpoJe. MyTalMOHHBIM Ipouecc U
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonyIsinOHHbIE BOJIHBI U ipeiid reHoB. M30msmus 1 MUrparus.

EcrectBeHHbIl 0TOOp — Hampaistomuid ¢akrop 3Bomonund. DopMbel €CTECTBEHHOI'O
orbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK Pe3yibTaT dBOIIONUH. [IpuMeps! npucrnocobieHuit y
OpraHu3MoB. ApoMop(o3bl U HAH0AJANTALUH.

Bun wu BumooOpazoBanme. Kputepuum Buma. OcHOBHbIE (GOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rH4eCcKoe.

MaxkposBomrorust. Popmbl  HBOTIONUK:  (PHIETHYECKAs, IUBEPreHTHAas, KOHBEPIeHTHAs,
napaiensHas. HeoGpatumocTs 3BoOLMN.

[Ipoucxoxaenue oT HECIEeIUaTU3UPOBAHHBIX IIPEJIKOB. [Tporpeccupyromias
crienuanu3anusa. AJanTuBHas pajualus.
JeMoHcTpanuu:

[optpersr: K. Jlunnen, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkensb, @. Mromnep, A.H. CeBepiios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3eMiey, «3apobIIi TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00ppOBI 3a cyliecTBOBaHHE», «EcTeCTBEHHBIH OTOOPY,
«MHoroo0Opa3ue COpTOB pacTeHuit», «MHoOroobpasue mOpoa KUBOTHBIX», «llomymsumy,
«MyTanuoHHasT U3MEHYHBOCTHY», «Apomopdo3sly, «Maumoananramum», «OOmas aereHepanus»,
«IBmxymme cuibl sBomtonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsunay, «bopn0a 3a
cyuiectBoBanue», «lIpucnocobneHHocts opranusmoBy, «l'eorpaduueckoe Bua000pazoOBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHKE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKpPAcKu, HaOOp IIOJ0B U
ceMsiH, KoiieKius «[IpuMepsl 3alUTHBIX MPUCIIOCOONICHUN Y JKMBOTHBIX», MOAeNnb «OCHOBHBIE
HaIpaBJIEHUs IBOJIIOLUNY», 00bEMHAs MoJienb «CTpOeHNE TOJI0BHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra wmwupa, Koiekuus «@DoOpMbI COXPAHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHHil», Monenb anmumkanus «llepekpéct Xpomocom», BiIaKHbIE Mpenaparbl
«Pa3BuTHe HacekoMoroy», «Pa3Butue JATYIIKKY», MUKpompemnapar «/Ipo3oduna» (Hopma, myranuu
(OpMBI KpPbUIHEB U OKPACKH TEJA).

JIaGopaTopHble U MPaKTUIECKHE PabOThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHION.

JlaGoparopHass pabora Ne 2. «OmnmcaHue MpPHUCIIOCOOJCHHOCTH OpraHusMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMIIE.

JloHayuHble TPEJCTaBICHUSI O 3apOXKACHMM KU3HM. HayuHble rumorespl BO3HUKHOBEHHS
KHU3HM Ha 3emye: aOuoreHe3 M MaHCHepMHUs. XHUMHUYEcKas 3BOJIONUS. AOHOTCHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX. DKCIEPUMEHTAIbHOE MOATBEPKICHNE XUMHUYECKON
sBomonu. HavanbHble aTanbl 6nonorndeckoi sBomoonun. ['unoreza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE TMPOTOKJIETKH. [lepBhle KIETKM M UX HBOJIOLUA.
®opMHUpPOBaHNE OCHOBHBIX I'PYII )KMUBBIX OPraHU3MOB.

PazuTue xu3Hn Ha 3emuie 1o 3paM U nepuoaam. Karapxei. Apxelckas U NpoTepo30rcKas
apel. [laneoszoiickas spa u e€ mepuobl: KeMOPHIICKUI, OPAOBUKCKUHN, CUITYPUUCKHM, TEBOHCKUIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas 3pa U €€ IepUoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.



Kalino3zoiickast 3pa u €€ nepro/ibl: MajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMaTa U Te0JIOTHYECKUX mpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUHU
PacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMopho3bl Y pacTeHul 1 )kuBOTHHIX. [losiBIeHMe, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MHpa Kak OTpa)k€Hue 3BOMOUMH. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIIbl OPraHU3MOB.

OBOJIIOLIMS  4YeNOBEKa. AHTpONOJOrMs Kak Hayka. Pa3Burhe mnpeacTaBieHUH O
MPOUCXOXKJACHUH YeloBeKa. MeTo bl u3yueHust antpornoreHe3a. CxoACTBa U pa3iinyus 4eJIOBEKa U
XKUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YEIOBEKA.

HBwxymue cuiabl  (dakropbl) aHTpororeHeza. HacnencTBeHHass HM3MEHYUBOCTh U
€CTEeCTBEHHBII 0TOOp. OOIIecTBEHHBIN 00pa3 XKU3HU, U3TOTOBJICHUE OPYIUH Tpyla, MBIIJICHHUE,
peusb.

OCHOBHBIE CTaJMd W BETBU SBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YUeloBEK YyMeEblid,
UYenosek npamoxosaiuid, YemoBek HeaHaepTaabCckuid, YenoBek pazymubii. Haxonku uckomaembix
OCTaTKOB, BpEeMsl CYIICCTBOBAaHHS, OOJIACTh pPacHpOCTpaHEHHUs, 00BEM TOJIOBHOTO MO3ra, o0pa3
KU3HU, OPYIUS.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpONeoUHAas (eBpa3uiickasi), HErpo-
aBcTpajougHas  (PKBaTOpHalbHAas),  MOHrojioujgHas  (a3uaTcKko-amMepukaHckas).  UepTsl
MIPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBaHMs. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JeMoHcTpanuu:

[Hoptpetsr: @. Penn, JI. Ilactrep, A.W. Onapun, C. Munep, I'. FOpu, Y. lapBuH.

Tabmuupbl u cxembl: «Bo3HukHOBeHHE COMHEYHOU CHCTEMBb», «Pa3BUTHE OpraHUYECKOTO
mupa», «PacturenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas —KIETKa»,
«CoBpeMeHHas CHUCTeMa OpraHudeckoro mupay, «CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHUS
YeloBeKa W 4YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTUYECKUX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeJoBeKay», «JllpeBHeimme ogn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIF0IN», «HenoBeueckue pachi».

O6opynoBanne: Myspka — «[IpoucxoxxiaeHue 4enoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM W300paKeHHs KaMEHHBIX OpYyIuil
MEePBOOBITHOTO 4YeJOBeKa (KaMHH-UONIEphl, pyOusa, ckpedsa), T€OXpOHOJOTHYecKas TaOauIa,
KoJuIeKIUs «@OpMBI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHbIe U PaKTUYECKHE PAOOTHI:

[IpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJUIEKIIHSX».

DKCKypcusi «IBONIOIUS OPraHMYeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WU
KpaeBeIueCKHil My3eil).

Tewma 3. Opranu3mMsl U OKpyXkarouas cpeaa.

OKkojorusi Kak HayKa. 3aJadyd W pas3leibl  3KOoJOoTruu. MeToapl  3KOJOTHYecKUX
HCCIeA0BaHUN. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOWTaHUST  OPraHU3MOB: BOJIHAS, HA3eMHO-BO3/yIlIHAsA,  TOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxonorndeckue ¢aktopel. Kiaccudukamms sxomorndeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPONOreHHbIe. J[eficTBHE IKOIOTHYecKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (akToOppl:  CBET, TemIepaTrypa, BIaKHOCTb.  DOTONEPHOIU3M.
[TpucnocoOneHust OpraHu3MoB K JEHCTBUIO a0UOTHUYECKUX (PaKTOpOB. buomoruveckue puTMsl.

buotnueckne  dakrtopel. Buapl  OMOTHYECKMX ~ B3aMMOJEHCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapa3utusm, Kooreparmus, MyTyalau3M, KOMMEHCATH3M
(KBapTHpPAHCTBO, HaxJICOHMYECTBO). AMEHCaJau3M, HelTpanusM. 3HadeHHe OHWOTHYECKUX
B3aMMOJICHCTBHI JIJIS1 CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTepUCTUKH nomynsuud. OCHOBHbIE TMOKAa3aTeNd IOMYJIALNU:
YUCJIEHHOCTh, IUIOTHOCTh, pPOXKIAEMOCTb, CMEPTHOCTb, MpPHUPOCT, Murpamus. JIuHamunka
YHCIIEHHOCTH MOMYJISILIUY U €€ PeryJisiusl.

JleMoHcTpanuu:

[Toptpetsr: A. I'ymboasat, K.®. Pynse, O. ['ekkensb.

Tabmuuer u cxemsl: kapta «[Ipupogusie 30HbI 3eMimn», «Cpeapl 0OUTaHHS OPraHU3MOBY,
«Dotonepuoanzmy», «llomynauun», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH  MOMYJISIUU
uHpy30pun-Tyenbkn», «lIumespie nenmy.

JlaGopatopHble U MpaKTU4YECKHe paboThI:

JlabopaTtopHas padbota Ne 3. «Mopdosornueckue 0COOEHHOCTH PAaCTCHUM U3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «Bnusinue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padora Ne 5. «[loacdér MIOTHOCTH MOMYJISIIIAIA Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo011iecTBa ¥ 3KOJIOTMYECKUE CUCTEMBI.

CoobmectBo  opranuzmoB  —  OuoneHo3.  CTpykTypbl  OuolieHO3a:  BHJIOBasd,
MIPOCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunbi-nomuHantsl. CBA31 B OMOLIEHO3E.

DKosornyeckue CcucTeMbl (dKocuctembl). [loHsTHE 00 sKOCHCTeMe M OHOTreoLeHO3e.
OYHKIMOHANBHBIE ~ KOMIOHEHTBI ~ AKOCHCTEMBI:  MPOJYLEHThl, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemiecTB M MOTOK JHEPIUU B IKocucTeme. Tpoduueckue (MUIIEBHIE) YpPOBHHU
skocucteMsbl. [Tumiessie nenu u cetu. OCHOBHBIE MOKA3aTeNM SKOCUCTEMBL: OroMacca, IPOAYKIIHS.
DKOJIOTUYECKHE TUPaMUABL: TPOMYKIMH, YHCICHHOCTH, Ouomaccel. CBOMCTBa 3SKOCHCTEM:
YCTOMUYMBOCTB, camoperyiisinus, pazsutue. Cykieccus.

[Ipuponnbie 3KocHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCUCTEMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATrpOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpazue kak ¢akrop ycroumBocTH 3KocucTeM. CoxpaHeHHE OHOJOTHYECKOTrO
pa3HooOpa3us Ha 3emiie.

VYuenue B.U. Bepuajackoro o 6uocdepe. I'panuiisi, coctaB u cTpykTypa 6uochepsl. XKusoe
BellecTBO U ero pyHkuuu. OcobeHHocTH 6Hochepsl Kak rio0anbHOM 3kocucTeMsl. luHaMudeckoe
paBHOBecHe 1 oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemecTB M OMOT€OXMMHYECKHE IMKIBI 3JIEMEHTOB (Yrjepoja, a3oTa).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouocthepe 3eminn. AHTpOINOreHHbIe U3MeHeHus B Ouocdepe. ['mobdanpHbIe
9KOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHuEe NPUPOABI U yenoBeyecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTH Ouocdepsl. OcHOBa pallMOHANIBHOIO YIPABJIEHUS MPUPOJHBIMU pecypcaMu U HX
ucnosib3oBanue. JlocTrkeHust GMOJIOTUH M OXpaHa IPUPOIbI.

JeMoHcTpanuu:

IToprpetsr: A.Jl. Tencau, B.H. Cykaués, B.I1. Bepnanckuii.

Tabmumsr n cxemsl: «[lumesble nenn», «bruoreHo3: coctaB U cTpykTypay, «lIpupoansie
coobmiectBay, «llemn mnuTanusa», «OKkosornyeckas mnupamuaa», «buocdepa u yersoOBEK»,
«IKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOTO Jiecay, «bruoneHos BogoémMay,
«ArponeHo3», «[IpuMepHble aHTPOIIOTEHHbBIE BO3ACHCTBHSI Ha IPUPOAY», «BakHeHlne HICTOYHUKH
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «[louBa — BakHelmass cocrapistonias ouochepb»,
«DaxTopsl Jerpananuu nousy, «llapHukoBsiit s dexT», «DaKTOpbl paJuoaKTUBHOTO 3arps3HEHUs
oumocdepnr», «OO6mas cTpykrypa Ounochepr», «PacmnpocTpanenne ku3HH B Ouochepey,
«O30HOBBIN 3kpaH Ouocdeps», «KpyroBopor yriepona B Ouochepe», «KpyroBopoT azora B
IPUPOIE».

Ob6opynoBanue: Mojenb-anmuKanus « Tunudaasie OnoneHo3b», repdapuii «PactutensHble



coobmiecTBa», KoyuieKuu «buoreHo3», «Bpeaurenn BaXHEHIIMX CETbCKOXO3SMCTBEHHBIX
KyJIbTyp», TepOapuM | KOJUIEKIIMM pAcCTeHUH M JKUBOTHBIX, NpUHAUICKAIIUE K pa3HbIM
9KOJIOTUYECKUM Tpymmam oaHoro Buaa, Kpachas kaura Poccuiickoit ®enepannu, n300pakeHUs
OXpaHHGMbIX BHUII0OB paCTeHI/Iﬁ 1 ) KUBOTHBIX.

IInanupyemMblie pe3ybTaThl OCBOCHHMS NPOrpaMMbl 10 0Mos0ruu (0a30BbIii YPOBEHb)
HAa YPOBHE CpeHero o01ero o0pazoBaHus.

Cormacho ®I'OC COO ycranaBnuBalTCs TpeOOBaHUS K pE3ylbTaTaM OCBOCHUS
o0yJaroIuMuCs MPOrpaMM CpeAHEro oOIero odpa3zoBaHMA: JUYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHHMS Ipeamera «buosorus» BbIACICHBI
CJIEAYIOIINE COCTABIISAIOLINE: OCO3ZHAHUE 00YUaIOUIMMHUCS POCCUNHCKOM I'paXk1aHCKOHW UAEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOIIPENEIICHNIO, HAJTMYME MOTUBALIMM K
00y4eHHI0 OMOJIOTHH, 1IeJICHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHUH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAAMLIUNA pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh OOYYaroLIUXCA PYKOBOACTBOBAaTbCS B CBOCH JIEATENBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMH  YCTAaHOBKaMH, MPHCYIIUMH CHUCTEME OWOJIIOTHYECKOTO 00pa3oBaHuUs, HaJIHMIUE
HKOJIOTUYECKOT0 ITPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH JKU3HEHHbBIE IJIaHbI.

JInuHOCTHBIE pE3yJabTaThl OCBOEHMsI npeamera «buojorus» nOCTUraloTcs B €AUHCTBE
y4eOHOM M BOCIUTATENbHON AEATENBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKUMU M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHSATBIMU B
o0llecTBe IpaBUJIaMM W HOPMaMHU IIOBEIEHUS M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHU,
CaMOBOCIIMTaHUSI M CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH NO3UIMM JIMYHOCTH, NATPUOTHU3MA,
YB&)KEHHS K 3aKOHY W IIPaBONOPSAKY, YEJIOBEKY Tpylda M CTaplIeMy IOKOJIEHUIO, B3aUMHOIO
yBa)XKeHMsI, OEPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAMIO U TPAJIULUSM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickoit denepanuu, npupoae U OKpyKarouiei cpene.

JIMYHOCTHBIE pPE3yabTAThl OCBOSHHS Y4eOHOro mpeaMera «BHOJOTHs» JTOIKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBATHCA C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON IIEeHHOCTHBIX OPHEHTAIIMA, TO3UTUBHBIX BHYTPEHHHUX yOCKICHHH,
COOTBETCTBYIOLINX TPAIULMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOILECTBA, pAaCIIMPEHUE KU3HEHHOTO
OMBITA U ONBITA IEATEIBHOCTH B MPOLIECCE peaanu3alii OCHOBHBIX HAIPABJICHUM BOCHUTATEIBHON
JESATENIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpax/1aHCKOrO BOCIIMTAHUS:

C(OPMHPOBAHHOCTh  TPAKIAAHCKOM MO3UIMM  OOyYaroIlerocss Kak aKTMBHOTO U
OTBETCTBEHHOT'0 YJI€HAa POCCUNCKOr0o OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX MpaB W O0OA3aHHOCTEH, YyBaXX€HME 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW AEATENBHOCTU MPH CO3/1aHUM yYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBIIOJIHEHUHN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ~ OINpPENENATh COOCTBEHHYIO MO3MIMIO 110 OTHOWIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOUX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[HAJIBHBIM TTOJI0KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOIO BBINOJIHEHUS Yy4YeOHBIX,
ITO3HABATENIBHBIX M UCCIIEN0BATENBCKUX 3a/1a4, YBAKUTEIBHOE OTHOIIEHHNE K MHEHHUIO ONIIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKON JESATENbHOCTH;

2) NaTpMOTUYECKOTO0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTDh POCCUNUCKON TPAXKTAHCKON HMIECHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoanHol, ropoctu 3a cBoi Kpaii, cBoro Poauny,



CBOM S3BIK U KYJIbTYPY, IPOILJIOE U HACTOALIEE MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K MPUPOTHOMY HACIEIUIO U TAMSATHUKAM MPUPOIBI, TOCTHKCHUIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTH OLIEHUBATh BKJIAJl POCCHMCKHUX YYEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
MOHMMaHWE 3HAuYeHUs OHOJIOTMM B TIO3HAHMM 3aKOHOB WIPUPOJbI, B JKH3HU 4YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uneitHas yOexaAEHHOCTb, TOTOBHOCTh K chykeHuio OTeuecTBY U €ro 3allure,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBE/ICHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIE PEIlICHUs, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHWE K CBOUM POJUTEISIM, CO3JaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHSI IEHHOCTEW CeMEIHON KU3HU B COOTBETCTBHUHU C TPATUIUSIMU Hapo10B Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJICHHE IPOSBISTH
KauecTBa TBOPUYECKOU JTMUHOCTH;

5) GU3HYECKOTO BOCTIUTAHUS:

MOHMMAaHKUE U peanu3alys 3J0pOBOro M 0e30macHOro odpasa >KU3HU (3A0POBOE MHUTAHUE,
COOJIIOJICHNE TUTHEHWYECKUX TPaBHJI M HOPM, COAAaHCUPOBAHHBIA PEXHUM 3aHSATHA W OT/ABIXA,
perynspHas Gu3ndeckasi aKTUBHOCTB), OEpexKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMpaBWI HMHAWBUIYaJbHOTO M KOJJICKTUBHOTO 0€30I1acHOro
MOBEJICHHS B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U YKHU3HH JFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENpUsATHE BPEAHBIX NpPUBbIUEK (YHOTPEOJEHHUs alKoross,
HapKOTHUKOB, KYpPEHHUS);

6) TpyZI0OBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOTI00HE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUYECKOW M COLMAJIbHOM HAINPaBIE€HHOCTH,
CTIIOCOOHOCTh MHUITMHPOBATH, INIAHUPOBATH M CAMOCTOSITEIEHO BBITIONHATH TAKYIO JICATEIBHOCTD;

UHTEpEC K Pa3MYHbIM cepam Npo(ecCHOHANBHON AeATeNIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPA30BaHMIO Ha MPOTSIKEHUM BCel
KHU3HH,

7) 3KOJOrMYECKOT'0 BOCIIUTAHMSL:

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOIICHHE K MPHUPOJEe KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIIEHUE YPOBHSI HKOJIOTHYECKON KYIbTYpBl: TPUOOPETEHHE OIbITa TUIAHHPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HAHHE TII00ATFHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PelIeHNUs;

CMOCOOHOCTh MCIONB30BaTh NMpHOOpeTaeMble NMPH U3YYEHUH OMOJIOTHM 3HAHUS U yMEHUS
IpH pEeHIeHuH TpoOJeM, CBS3aHHBIX C pPAlMOHAIBHBIM TPUPOAONOIH30BaHNEM (COOIIOICHHE
MIpaBUJI MIOBEICHUS B IPUPOJIE, HAPABJICHHBIX HA COXPAaHEHUE PAaBHOBECHUS B DKOCUCTEMAX, OXPaHy
BUJIOB, SKOCUCTEM, Orochepsl);

aKTUBHOE HENpUATHE JeHCTBUH, MPUHOCALIMX Bpell OKPY)KAoILIeH NpUpOAHON cpene,



YMEHHE IPOrHO3MPOBATh HEOJArONpPUATHBIE HKOJOTMYECKUE IOCIEACTBUS INPEANPUHUMAEMbIX
JNEUCTBUN U ITPEAOTBPAILATh UX;

HaJIM4UE€ PA3ZBUTOrO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpBI, OIIBITa
JEATEIbHOCTH  JKOJIOTMYECKOM  HAIPaBICHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCI HMH B
[IO3HABATEJIBHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAIPABICHHOCTH;

8) LIEeHHOCTH HAayYHOI'O IIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON NPAKTUKH, OCHOBAaHHOI'O Ha JUAJOre KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYJIbTYpPhl KaK CPEACTBA B3aUMOACUCTBUS
MEXy JIFOIbMU U IIO3HAHUS MUPA;

MOHMMaHue crneuu(uku OMOJIOTUM KaK HAayKH, OCO3HaHHE e poiau B (HOPMUPOBAHHU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JaHUM LIEJIOCTHOIO IPEJICTAaBICHHUs 00 OKpYy’KarolleM
MHUpE KaK O €IMHCTBE IMPUPOIBI, YCIOBEKa U 00IIECTBa, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIEHUH NPOo0JieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JJISi COBPEMEHHOHM IUBWIM3ALUHU: OOECTICUeHHS
HOBOI'O YpPOBHS DPa3BUTHsI MEIULUHBI, CO3/JaHUS IEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarh pecypcHble MpOOIEeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BHIXOJA M3 TIIOOATBHBIX
HKOJIOTUYECKUX Ipo0sieM M obecreueHus rnepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATIBHOMY
MCTIOJIB30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMUN B IENAX MOBBILICHUs OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM KaK COCTAaBHOM 4YacTh (PYHKIMOHAIbHON
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu u3y4eHuu OuoJioruuy;

[IOHUMAaHHE CYIIHOCTH METOMOB II03HAHUS, HCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTh  MCIIOJIB30BaTh IOJIydaeMble 3HAHUS s aHajdu3a M OObBACHEHHs SIBICHUM
OKpPY)KAIOILIEr0 MHpa U MPOUCXOIMALUIMX B HEM H3MEHEHUH, yMEHHE [enarb OOOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE Hay4HbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0 IOJTY4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMUS JJIsl  pPEeLIeHUs
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE LEHHOCTH HAYYHOW [JEATEIbHOCTH, T'OTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U
HCCIEA0BATENBCKYIO AESTENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEpPhIBHOMY 00pa30oBaHHI0O M CaMOOOpa30BaHHIO, K
aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMHU.

B nponecce nocTukeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS 00YYaIOIMMUCS POTrpaMMBbl
no OMOJOrMHM Ha YpOBHE CpeaHero oouiero odpa3oBaHHs y OOYYaIOIIMXCSl COBEPLICHCTBYETCS
SMOLIMOHANIBHBIN UHTEJUIEKT, IPEoiaratoliuii cOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh NMOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BHJICTH HAMPABJICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMS, BKJIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBO€ MOBEJEHHUE, CIIOCOOHOCTh aAaNTUPOBATHCA K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOMIEH CTPEMIICHHE K JOCTHIKEHUIO LEIM W YCHEXy,
ONITHMHU3M, UHUIIUATUBHOCTD, YMEHUE JIECTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTE;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE MApPYTHUX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHHM KOMMYHHKAIMM, CIHOCOOHOCTH K COYYBCTBHIO U
COIEPEKNBAHNIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAaUBATh OTHOIICHUS C IPYTUMHU



JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

MertanpeaMeTHble pe3yiabTaThl OCBOSHHS Y4eOHOro mnpemmera «buoNOTHS» BKIIOYAIOT:
3HaYuMBble A8 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) O0IIeHAYYHbIC TOHATHUS, OTPAYKAIOIINE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crenu(uKy METOAOB IO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (BELIECTBO, SHEPTHUf,
SBJICHHE, IPOIIECC, CHCTEMa, HaAyUYHBIH (DaKT, IPUHIUIL, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCClIeIOBaHNe, HaOJI0/IeHuEe, M3MEpPEeHHUe, IKCIEPUMEHT U JPYruX), yHHBEpCalbHbIE y4eOHbIE

neictBust  (O3HABaTENbHbIE,  KOMMYHUKATUBHbBIE,  PETYJATUBHBIE), o0ecreynBaronme
¢dbopmupoBanue (GYHKIIHMOHATHHOW TPaMOTHOCTH M COLIMAJIBHOW KOMIIETEHUIMH OO0YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpCaJbHble Y4eOHble JACHCTBHS B IIO3HABaTEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHUS MPOrpaMMBl CpelHEro obiiero oOpa3oBaHUS
JOJKHBI OTPaKaTh:

OBnaznenue yHUBEpCAIbHBIMU Y4eOHBIMH [T03HABATEIbHBIMU JCHCTBUSIMHU:

1) 6Ga30BBIC JIOTHUECKHUE JCHCTBUS:

CaMOCTOSITENIbHO (POPMYJIHPOBAaTh M aKTyalH3UpOBaTh MpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUH 3HAHWUU MPUEMBI JIOTHUECKOTO MBIILICHUS (aHANIHM3a, CHHTE3a,
CpaBHCHHUS, KIacCHU(PUKAIUU, OOOOIICHHS), pPACKPHIBATH CMBICT OHOJIOTUYCCKUX ITOHSATHI
(BBLOENATH WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATHUSAMU);

ONpEeAeATh LM JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISMU;

HCIOJIb30BaTh OMOJOIMYECKHUE IOHATHUSA JUid OOBSCHEHUS (aKTOB U SBICHUM >KUBOI
MIPUPOJIBI;

CTPOUTD JIOTHYECKUE PACCYKJICHUS (MHAYKTUBHBIC, I€IYKTUBHBIC, TI0 AHAJIOTUH), BBISBIIATD
3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B PAacCMATPHUBAEMBIX SBICHUSX, (OPMYIHpPOBATH BBIBOABI U
3aKJIFOUYEHNUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJICTBA ISl MPEACTABIICHUS] CYLIECTBEHHBIX CBS3€H U
OTHOIIIEHWH B HU3Y4YaeMbIX OHOJIOTMUECKHUX OOBEKTaX, a TakKe MPOTUBOPEUUH pPA3HOTO poa,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUs MPOOIeMBbl ¢ YUETOM aHAIM3a UMEIOIINXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHMBATH COOTBETCTBHE pE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKHU IMOCIEICTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBHUAX pEajIbHOr0, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX po0iiem;

2) 6a30Bble UCCIIEI0BATENBCKUE ICHCTBHSL:

BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATENbCKOM M MPOEKTHOM NeATENbHOCTH, HaBbIKAMU
paspernieHuss npoOieM, o6JaiaTh CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB pelIeHHs] TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMS,

HCIIOJIb30BaTh pa3jM4YHble BUABI JACSATEIBHOCTH 110 IOJYyYEHUIO HOBOIO 3HAHUSA, €ro
MHTEpIIpEeTaly, NMPeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4E€OHBIX CUTYyallMsIX, B TOM 4YHCIE TNpHU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dhopMHUpPOBAaTh HAYYHBIM THIT MBIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBHIMU
MOHATUSAMH U METOJAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3a/Jauyd B 0Opa30BaTEIbHON MEATETLHOCTH U
KU3HEHHBIX CUTYalUsIX;



BBISIBJISITH IIPUYUHHO-CIIE/ICTBEHHBIE CBSI3W W aKTyaJlIU3UpOBaTh 3ajady, BBIIBUTAThH
TUNOTE3y €€ pelleHus, HAXOAUTh apTyMEHTHI Ui JI0Ka3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh NOJYUYCHHBIC B XO/I€ PELICHUS 33a4H PE3y/IbTaThl, KPUTHUECKU OIICHUBAThH
UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIIEHUBAThH MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh II€JICHANIPABICHHBIM MMONCK MEepeHOca CPEICTB U CIOCOOOB ACWUCTBUS B
poecCHOHABHYIO CPey;

yMETb IEPEHOCUTh 3HAaHUS B  TO3HABATEIBbHYID M  MPAKTHYECKYI0  00JacTu
KHU3HECATEIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIBUTAaTh HOBBIE WJCH, IMpeajaratb OpPWUTHMHANBHBIE IOAXOAbl M pEIICHHUS, CTaBUTh
npoOJIeMBI U 33]1a4H, IOIYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS;

3) pabora ¢ uHbOopMaIuei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HMH(GOpMAMH (TEKCTe Y4eOHOro IMmocoowus,
HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJOTMYECKHX CJOBApSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JmaHHBIX, B VIHTEepHETE), aHATWM3UPOBATh HMH(DOPMAIMIO PA3IUYHBIX BHIOB U (HopM
MIPEJICTaBJICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYHUBOCTD;

(dbopMynHpOBaTh 3ampPOCHl W TPUMEHSTH pPA3JIMYHBIE METOAbl IpPH MOHUCKE U OTOOpe
Ouonornueckoi nHGopMaIuu, He0OX0AUMOI JIJIs BHIIIOJIHEHUS YYEOHbIX 3a/1a4;

MPUOOpPETaTh OMBIT HUCIOJIL30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpAaTh ONTHMAJIbHYIO (OpMYy TpEACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

WCTOJBb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeAcTBa MHpH pabore ¢ OMOIOrHYECKOU
uHpopManen: TPUMEHATh XUMHUYecKHe, (U3NYECKHe M MaTeMaTH4YeCKHE 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HWCHOJB30BaTh M TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH;

BJIAJIETh HABBIKAMH pACIO3HABaHWS W 3alMThl  WHpOpManuu, HHYOPMAITMOHHOU
0€301aCHOCTH JIMYHOCTH.

OgyaieHne yHUBEPCATbHBIMI KOMMYHUKATHBHBIMH JICHCTBUSMMU:

1) oOuenwue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEeX c(epax >KW3HU, aKTHUBHO YYacCTBOBATh B JTHAIIOTE
WIN JUCKYCCHUHM TIO CYIIECTBY OOCYKTaemMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CYXIIEHUS OTHOCHUTENIFHO BBHIMIOJHEHUS TIpeAjlaraeMod 3ajadd, YYHTHIBATb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTrUX YUaCTHUKOB AMANIOTA WIIN JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIEC CPEACTBA OOIICHUS, TOHNMATh 3HAUYE€HNE COMATBHBIX 3HAKOB,
MPEINOChUIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHUTYyallMii, YMETh CMAr4aTh KOH(MIUKTHI U BECTH
MIEPErOBOPHI;

BIIQJIETh PA3IUYHBIMU CHOCOOaMU OOMICHHMS U B3aWMOJACWUCTBUSA, MOHMMATh HAMEPEHHS
APYTUX JIIOCH, MPOSBISTH YBAKUTEIBHOE OTHOIIEHHWE K COOECETHHWKY M B KOpPpEKTHOH (opme
(bOopMyIHUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIaratb CBOK TOYKY 3pPEHHUS C HCIIOJIE30BAaHHEM SI3BIKOBBIX
CpPEACTB;

2) COBMECTHAS JACSATEIHHOCTD:

MOHUMATh W HMCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYAIbHON PabOTHI MpH
pelieHnrn Ouosorudyeckor MpoOieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYMIOBBIX
($hopM B3aMMOJICHCTBYSI IPU PEIICHUH YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHUKy W METOABI COBMECTHBIX ICWCTBUI C y4€TOM OONIMX HWHTEPECOB H
BO3MOXXHOCTEH KaKJI0TO YJieHa KOJUICKTHBA;



IIPUHUMATh LEJIM COBMECTHOM [EATENbHOCTH, OPTraHU30BBIBaTh U KOOPAMHHUPOBATH
JEUCTBUA 10 €€ TOCTHXKCHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, paCIpENeATh POJIU ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaXKIOTO YYaCTHHKA KOMaH/IbI B OOIIHIA pe3ybTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HMJAEU C IO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPAaTErMUYECKOE IIOBEJAEHUE B pa3jIMYHbIX CUTYalUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

OBnazneHne yHUBEpPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:

1) camoopranuzanus:

UCIOJb30BaTh OHOJOrMYECKHE 3HAHMs JJs BbUIBIEHUS HPoOOJeM M HUX pelIeHUs B
KU3HEHHBIX M YUYEOHBIX CUTYalUsX;

BbIOMpPATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M TMOCTYNKax [0 OTHOLUIEHHIO K J>KMBOM IPUPOAE, CBOEMY 3J0POBBI0 U 30POBbIO
OKPY>KAIOIIHKX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATEIbHYIO JAESTEIbHOCTb, BBISABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3314l B 00pa30BaTENbHOMN JESITENbHOCTH U )KU3HEHHBIX
CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUs MPOoOJeMbl ¢ YUETOM MMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IUPOKOM 3pYAMLIMU B pa3HbIX 00JIACTIX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBECHbD;

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLICHUBATb
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBbIKAMM MO3HABATEIbHOU pediekcuy Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBUM 1
MBICIMTENbHBIX NPOLIECCOB, X PE3YJIbTATOB M OCHOBAaHUMU, UCIOIB30BATh MPUEMBI pedaeKcuu A
OLIEHKH CUTYalluH, BEIOOpa BEPHOIO PELLICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMATD PELIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHA ceOs U IPYTUX

MIPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

[IpenmerHbie pe3ynbrarhl ocBoeHus: mpopammbl COO mo Ouosiornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crenupuyeckue uisi yueOHOro mpeamera «buojorus» HaydHble 3HAHHS, YMEHHS U
CrocoObl JEeWCTBUH 1O OCBOEHHIO, HWHTEPIPETallud U NpeoOpa3oBaHUIO0 3HAHUM, BHJbI
JESTeNbHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS W NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTYallUsiX, a TAK)KE€ B PealIbHbIX KMU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme
IpeIMETHBIE Pe3yNbTaThl IPECTABICHHBI 10 roJaM 00yUeHHsI.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTro Tipeameta «buonorus» B 10 kiracce TOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OMOJOTMM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyUYHOM KapTHUHBI MHUpa U



Hay4HOTO MMPOBO33pPEHMsI, O BKJIQZE POCCHUMCKHX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YeJIOBEKa Ul PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMHUHOB U IOHATHUI: JKU3HB, KIIETKa,
opranmsm, Metadoiu3M (0OMEH BEHIECTB M MPEBPAIICHUE YHEPTUH), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBas ~ OpraHu3alMs  JKMBBIX  CHCTEM,  CaMOBOCIPOU3BEACHHE  (PEernpomyKLus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

yYMEHUE u3jJaraTb OWOJIOTMYECKHE TeopuHu (KJIETOYHas, XPOMOCOMHAs, MYyTal[lOHHas,
HEHTpaJIbHAs J0rMa MOJEKYyJIspHOi Ouonorun), 3akoHsl (I'. Mengens, T. Moprana, H.W.
BaBuioBa) u yueHus (0 LeHTpax MHOrooOpasusi M MPOUCXOKACHUS KylbTypHbIX pacteHuit H.U.
BaBuiosa), onpenensTh rpaHUIbl UX IPUMEHUMOCTH K J)KUBBIM CUCTEMAaM;

yYMEHHUE BJIAJETh METOJAaMH HAYYHOTO MO3HAHWS B OWONOrMH: HaONIOJEHHE M OIMCAHHE
KMBBIX CHCTEM, IIPOLIECCOB W SBJIECHUHM, OpraHu3alus U IPOBEJCHHE OHOIOIMYECKOIO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMHU, OOBSCHEHHE MTOJYYCHHBIX PE3Y/IbTAaTOB, UCIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUI
1 3aKOHOB, YMEHHE JI€J1aTh BHIBOJIbI HA OCHOBAHUU IOJyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICNATh CYLIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK IMPOKAPUOT U IYKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHA BEIIECTB M
IIPEeBpallleHUs] SHEPrMH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HHEPreTH4Yeckoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, WHAMBHUIYaJIbHOTO DPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE NPUMEHSTHh MOJTy4YeHHBIC 3HAHUS Il OOBSCHEHUS OMOJOTHYECKHX IPOIIECCOB H
SBJICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEJTHEBHOM XM3HU C LIENbIO OOecredeHus
0€30MaCHOCTH CBOETO 3[I0POBbS M 37I0POBBSI OKPYKAIOIIHNX JIOACH, COONIOICHUS HOPM T'PAMOTHOTO
MOBEJICHUSI B OKpYXarolllell MpUpOJHONW cpene, MOHMMaHUE HEOOXOAMMOCTH HCIHOJIb30BAHUSA
JOCTHKEHHUU COBPEMEHHOMN Ounonoruu u OMOTEXHOJIOT U U1 paLMOHAIBLHOTO
IPUPOJIOIIOIB30BAHHUS;

YMEHHE pellaTh 3JIEMEHTapHble T'€HETHMYECKHWE 3aJauyd Ha MOHO- U JAUruOpuiHOE
CKpELIMBaHKE, CLIEIUIEHHOE HAacleI0BaHUEe, COCTABIIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS JJIS
Ipe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JA0OpaTOpHbIE U MpaKTUYeCKHe paldoThbl, coOMIONaTh MpaBWia HpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHE KPUTHUYECKH OIEHMBAaTh M HUHTEPIPETUPOBATh HMH(POPMALUIO OHOJOTHYECKOTO
COJIep’KaHus, BKJIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAHUS W3 pa3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOW MH(}OpMauK, HayyHO-TOMYJSPHbIE MaTepuaibl), STUYECKUE ACIEKTHl COBPEMEHHBIX
HCCJICIOBAHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHM;

YMEHHE cO3[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIeHHs, 00o0Imas
OMOJIOrMYECKYI0 HH(POPMALNIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
anmapar OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHoro nmpenmMera «buonorus» B 11 kiacce H0IKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHMM O MECTE W POJM OHOJOTMM B CUCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHbIX HAayK, B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyUYHOW KapTHUHBI MHUpa MU
HAay4YHOTO MMPOBO33PEHHMS, O BKJIAJE€ POCCUHUCKHUX M 3apyOEKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, QyHKIIMOHAIEHONW TPAaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHUE OMOJOTMYECKHX TEPMHHOB U MOHATUMN: BUJ, MOMYJISAIMS,
reHO(OH/I, IBOJIOLMS, ABMKYIIUE CUIIBI ((DaKTOPBI) 3BONIOLMHU, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, FIKOJIOTHYECKHE (PAKTOPBI, SKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, peAYLEHTHI,
LEeNH MUTaHus, SKOJOrnyeckas nupaMua, ouoreoueHos, onocdepa;

yMEeHHE Wu3jiaraTh Ouojorudyeckue teopuu (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMH), 3aKOHBI MU 3aKOHOMEPHOCTH (3apoaplmieBoro cxoacrtsa K.M.



bopa, depenoBanusi rinaBHBIX HampaBieHud u nyted sBomonun A.H. CeepiioBa, ydeHus o
6uocdepe B.U. BepHaackoro), onpeaeisTh IpaHHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOJAAMHM HAy4YHOrO MO3HAHMS B OMOJIOTHMU: HAOIIOJACHHE M ONMCaHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alus W NpOBeIeHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBHUCUMOCTH MEXIY HUCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MTOTYYCHHBIX PE3YJIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUI
Y 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUH MOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHUS OMOJOTMYECKHMX OOBEKTOB: BHJOB,
MOMYJISILUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe€OIIEHO30B U IKOCUCTEM, OCOOCHHOCTH
MIPOLIECCOB:  HACIEACTBEHHONM HM3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa3oBaHMUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS SKOJIOTHYECKUX (PAaKTOPOB HA OpPraHU3MbI, EpeHoca
BEILIECTB M MOTOKA HHEPrHUH B HKOCHCTEMAaxX, aHTPOIIOI€HHBIX M3MEHEHHUH B SKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTCOXMMHUYECKIX IIUKIOB B Onocdepe;

YMEHHE MPUMEHATH MOJIY4YCHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHX IPOILIECCOB U
SBIICHUM, JUIS NMPUHATUS NPAKTUYECKUX PEUICHWH B MOBCETHEBHOM KM3HU C LIENBIO 00eCTIeYeHUs
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIIOJEH, COOII0IEHUs HOPM TPAMOTHOTO
MIOBE/ICHHUSA B OKpPYXKAIOIIEW NIPUPOJHON cpene, NMOHMMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS
JOCTUKEHHUHN COBPEMEHHOM OMOJIOrUH JUIS PallHOHATBHOTO TPUPOIOTOIL30BAHUS;

YMEHHE pelIaTh JIIEMEHTAPHBIE OWOJIOTHYECKHE 3a/1a4M, COCTaBIATH CXEMBbI IEpPEHOCA
BEIIECTB U SHEPTUU B SKOcHCTeMax (I[eMH MUTaHUs);

YMEHHE BBINOJHATH JIAOOPAaTOpPHBIE M TMPaKTHUECKHE paboThl, cOOII0AATh MpaBUia IPH
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KpUTUYECKU OLEHUBAaTh M MHTEPIPETUPOBATH HHPOPMAIUIO OHOJIOrHYECKOTo
COJIep>KaHus, BKIIOYAIOUIYI0 IICEBIOHAYYHBbIC 3HAHUS W3 PA3IUYHBIX HCTOYHHMKOB (CpencTBa
MaccoBod uWH(MOpPMAIUU, HAYYHO-TIONMYJISIPHBIE MAaTepHalibl), pacCMaTpuBaTh TIJI00ATBHBIC
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHME CO3/1aBaTh COOCTBEHHBIE NUCHbMEHHBIE U YCTHBIE cOOOUIeHHs, 00o00IIas
OMOJIOTHYECKYI0 MH(POPMALIHIO U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO MCIOIB30BATh MOHATUHHBIHN
anmapar OMOJIOTHH.



