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IHOACHUTEJIbHASA 3AIIMCKA

Pabouas nporpamma 1o yuyebnomy npeamety «buonorus (6a30Belii yposeHs)» aist 10-11 kimacco pazpaboTana Ha OCHOBE CIIEAYIONIHX JIOKYMEHTOB: _
1. ®enepanbHBIA roCyapCTBEHHBIM 00pa30BaTeNbHbIN CTaHAAPT CPEAHEro 00Iero o6pa3oBaHus, YTB. MpuKa3oM MUHHCTEPCTBA 00pa3oBaHus u HayKu PD ot
17.05.2012 Ne 413 (B pemakuuu ot 12.08.2022 Neo 732 (c ©3MEHEHHSIMN)).

2. ®enepanbHas 0Opa3zoBaTellbHas IPOrpaMMa CPEJHETO 00Iero oopa3zoBanus, yTB. npukazoM Munnpocsererust PO ot 18.05.2023 Ne 371 (¢ u3sMeHEHHSIMN).
3. ®enepanbHas paboyas IIporpamMma cpeHero oomero odpaszosanus «buosorus (6a30Bblii yposenb)» (s 10-11 kiaccoB 06pa3oBaTeNbHBIX OpraHU3anuii). -
OI'BHY «MICPO», Mocksa 2023.

4. OcHoBHasi oOpa3oBaTenbHas IporpamMma cpensHero oomero ooOpazopanust MOV Jlummes No 3 (B coorBerctBum ¢ ®I'OC-2022) or 28.08.2023 (¢

U3MEHEHUSIMH ).

IIpu pa3paboTke IporpaMmbl O OHOJIOTHU TEOPETHYECKYIO OCHOBY JUISL ONPEEICHHs MTOJX0I0B K (DOPMUPOBAHHUIO COJEPKAHKS yUeOHOT0 IpeaMeTa
«buonorus» cocraBunn: KoHuenryaibHble 1n1oy10xeHus @I'OC COO o B3anM000YCIOBICHHOCTH IIeNel, COepIKaHusl, Pe3yJIbTaTOB 00yUeHHs U TPeOOBaHUMN K
YPOBHIO IIOJTOTOBKH BBITYCKHHMKOB, ITOJIOKEHHsS 00 OOIIMX IENSX M MPHUHIMIAX, XapaKTePH3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMbBI CPEIHEr0 OOIIEro
obOpazoBanuss B Poccuiickoil @enepanuu, a Takxke MOJOXKEHUS O crenruke OHONOTHH, e€ 3HAUYCHHHM B TO3HAHWU JKUBOM MPHUPOALI M ObeCcreueHuu
CYIIECTBOBAHMS YEJI0BEYECKOT0 001ecTBa. COrnacHo Ha3BaHHBIM IIOJIOKEHUSM, ONIPE/IeTICHbI OCHOBHBIE (DYHKIIMH IIPOIPAMMBI IT0 OMOJIOTHH H €€ CTPYKTYpa.

ITporpamma no 6uonorun 1aét npejacTaBiIeHue o IessiX, 00 o01el cTpaTerud 00ydeHusl, BOCIIUTAHUS U Pa3BUTHS 00YUaIOIIMXCSI CPEICTBAMHU YUEOHOrO
npeyivera «buosnorus», onpesenser o0sA3aTeNbHOE MPEIAMETHOE CONEPKAHHME, €r0 CTPYKTYpPy, paclmpesielleHHe IO pasjenaM H TeMaM, PeKOMEHIyeMYIO
II0CJIC/IOBATENILHOCTE M3Yy4YEHHs y4eOHOro MaTepuajga ¢ yd€TOM MEXKIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcsl.

B nporpaMme 1o OHOJIOrHH Tak)Ke yYUTBIBAIOTCS TPeOOBAHUS K INIAHUPYEMBIM JINYHOCTHBIM, METAIIPEIMETHBIM U ITPEJAMETHBIM pe3yJIbTaTaM 00y4eHH s
B (DOPMUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEJIBHON AESTEIBHOCTH/YUEOHBIX JEHCTBHN 00YYarOMMXCs 110 OCBOCHHIO COJIEPIKAHMs OHOIOrHYECKOrO
oOpa3zoBaHusl.

B nporpamme no 6uonoruu (10-11 xiaccel, 6a30BbIii yPOBEHB) PeaIN30BaH IIPHHIUIT IPEEMCTBEHHOCTH B H3y4YeHHH OHOJIOrUH, Oarogaps yeMy B Hel
IIPOCMATPHUBAETCs HAIIPABJIEHHOCTh HA Pa3BUTUE 3HAHUMU, CBS3aHHBIX ¢ (JOPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, [IEHHOCTHBIX OPHEHTAIHI
JIMYHOCTH, SKOJIOIMYECKOI0 MBIIUIEHHUS, IPEACTABICHUN O 3J0pOBOM 00pa3e JKU3HHU M OEpeXHBIM OTHOIICHUEM K OKpYXKaromieil mpupoaHoi cpene. [Toaromy
Hapsy ¢ U3ydeHHEeM OOImEeOHOIOrnYeCKUX TeOpUil, a TaKkxKe 3HAHUIl O CTPOCHUH JKHBBIX CHCTEM Pa3HOTO paHTa M CYNIHOCTH OCHOBHBIX MPOTEKAIOMIAX B HHX
IPOIECCOB B IPOrpaMMe 110 OHOJIOTHH yJIeJIeHO BHUMaHHE HCIO0IB30BaHHIO MOTYyYEHHBIX 3HAHHI B HOBCEIHEBHON JKH3HU JUISl PELICHUS IPUKIIATHBIX 33/1a4, B
TOM 4HCle: MNpOo(UIAKTHKH HACJICJCTBEHHBIX 3a0O0JICBaHUIM YENIOBEKa, MEIUKO-TEHETHYECKOr0 KOHCYJILTHPOBAHHSA, OOOCHOBAHUS 3KOJIOTHYECKH
1€JIECO00PA3HOTO NOBENEHHS B OKPYXKaIOLIEeH NMPHUPOMHON cpesie, aHalu3a BIUSHUS XO3SMCTBEHHOM JESTENHbHOCTH YEJOBEKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX OJKOCHCTEM. YCHJIECHHE BHUMAHUS K TNPHKIAIHON HalpaBIEHHOCTH Y4eOHOro mpeamera «BHOJOTHS» MPOAUKTOBAHO HEOOXOAUMOCTHIO
obecrieyeHrs. yCIOBHI Il PEIICHHs OMHOM M3 aKTyalbHBIX 3a71a4 IIKOIBLHOrO GHOJOTHYECKOro 06pa3oBaHMs, KOTOpas MpeamonaraeT GopMHpOBAHHE Yy
00y4JaroImuxcsi CIIOCOOHOCTH aJallTHPOBATHCS K N3MEHEHUSIM JTUHAMHYHO Pa3BUBAIOIIErOCsS COBPEMEHHOIO MHUPA.

buonorus Ha ypoBHE CpelHero oomero oopa3oBaHus 3aHUMAeT BaxxHoe MecTo. OHa obecreunBaeT HOPMUPOBAHUE Y OOYUAOIIUXCS IPEACTABICHUM O
Hay4YHOM KapTHHE MHpa, pacIIUpsieT U 00001I1aeT 3HAHUSI O KUBOW MPHPOJIE, €€ OTIIMIUTENILHBIX MPU3HAKAX — YPOBHEBOU OpraHU3alMy U YBOJIOLUH, CO3JAET
YCIIOBHS JUIA: IO3HAHMs 3aKCHOB JKUBOH IPHPOABI, (OpMUPCSaHUSA (YHKIMOHATBHOW I'PAMOTHOCTH, HABBIKOB 3/I0POBOTO M 0e30mMacHOro o0pasa »KHU3HH,
SKOJIOTHYECKOT'0 MBIIIJIEHHS], IEHHOCTHOTO OTHOIICHHUS K YXHBOM MPUPOJIE H YETIOBEKY.



Bbonpmoe 3HaueHHe OMOJIOTHSI UMEET TaKKe JUIS PEIICHUs BOCIUTATEIBHBIX U Pa3sBUBAIOTIMX 337129 CPETHEro obmmero oOpa3oBaHuUs, CONMMATU3AUN
obyuaromuxcs. V3ydenue GMONOrHE 0OECIIeYUBAET yCIOBHUS UIs (OPMUPOBAHHS MHTEIIEKTYalbHBIX, KOMMYHHKAIIMOHHBIX ¥ MH(QOPMAIOHHEIX HABLIKOB,
SCTETHYECKON KYNBTYpPBI, CIIOCOOCTBYET MHTErpallid OMOJOTHYECKUX 3HAHUU C MPEICTABICHHSIMH U3 JIPYTUX yYeOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH,
XUMUH U reorpadun. HazBaHHBIE TOJIOXKEHUSI O IIpeTHa3HAUYCHUH Y4eOHOro npeamera «bronorusy» cocTaBuiIu OCHOBY ISl ONIpeIeNICHHS [TOIX0I0B K 0TOOpY U
CTPYKTYPHPOBAHUIO €TI0 COAECPKAHUSL, IIPEACTABIIEHHOIO B IPOrpaMMe 110 OHMOJIOTHH.

OTt60op coxepxanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH € MMO3UIMN KYJIHTYPOCOOOpPA3HOTO MOX0/1a, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIrecs JOJDKHBI OCBOUTH 3HAHHUS M yMEHHsI, 3HAYMMbIe 171 (POPMHUPOBAHUS OOINEH KyJIbTYpBHI, ONPEACISIONINE a/IeKBAaTHOE IOBEICHUE
YeJIoBeKa B OKPY’KaroIIel MPHpOIHOH cpejie, BOCTpeOOBaHHBIE B TOBCETHEBHOM XXKM3HM U MPAKTHUYECKOH AesTenbHoCcTH. Ocob0oe MecTo B 3TOH CHCTEMe 3HAHMI
3aHUMAFOT JJIEMEHTHI COJECpXKaHMs, KOTOPhIE CIIy)KaT OCHOBOU JJIsi (POPMUPOBAHMS IPEJICTABICHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa H
[IEHHOCTHBIX OPUEHTANUSIX JINYHOCTH, CIIOCOOCTBYIOIINX I'YMaHH3aUKU OHOJIOTHYECKOT0 00pa3oBaHUsI.

CTpyKTypupOBaHUE COAEp:KaHUS y4eOHOro MaTepuasa B IporpaMMme IO OMOJIOTMH OCYIIECTBICHO ¢ YYETOM MPUOPHUTETHOTO 3HAUCHHS 3HAHUH 00
OTJMYUTENIBHBIX 0COOCHHOCTSIX JKMBOW IPHUPOJIBL, O €€ ypOBHEBOH OpraHM3allMM U 3BOJIIOLUUH. B COOTBETCTBHM C 3TUM B CTPYKTYpe Y4eOHOTO MpeaMera
«buonorus» BbIIENEHBI CIEAYIOLINE COEpKaTeIbHbIe JIMHUAU: «broorus Kak Hayka. MeToasl HaydyHOro rno3Hanusy, «Kierka kak Onosoruueckasi CuCTeEMay,
«OpranusM Kak Omosioruyeckas cucremay; «CucreMa 1 MHOrooOpasyue OpraHudeckoro MUpay, « IBOIIOIUS JKUBOH MPUPOIBI», « DKOCHUCTEMBI H MPUCYIIHE UM
3aKOHOMEPHOCTHY.

enp m3ydenus: ydeOHOro mnpeamMera «buosorusi» Ha 0a30BOM ypOBHE — OBJIQJIEHHE OOYYAIOIIMMHCS 3HAHUSMH O CTPYKTYpPHO-()YHKIIHOHATBHOU
OpraHM3aIuH JKUBBIX CUCTEM PA3HOTO paHra M IpUOOpeTeHHE YMEHMH HCIOJB30BaTh 3TH 3HAHUS JJISI TPAMOTHBIX J€MCTBUN B OTHOIIEHHH OOBEKTOB KHBOH
TIPUPOJIBI ¥ PEIIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikenue ey u3ydeHus yueOnoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUUBACTCS PELICHUEM CIIETYIONINX 3a/1a9:

OCBOCHHE OOYUaIOIUMHUCS CUCTEMbI 3HAHHH O OMOJOrMYECKUX TEOPHSIX, YUEHMSX. 3aKOHAX, 3aKOHOMEPHOCTSIX, I'MIIOTe3aX, MpaBHJIAX, CIy)KalluX
OCHOBOH i1 (DOpMHpPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAyYyHOW KapTUHE MHpa, O METOoJaX HAay4YHOTO IIO3HaHUS, CTPOCHHUH, MHOr000paswu
OCOOCHHOCTSIX YKHBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y 00y4aromuXCcsl I03HABATEIBHBIX, HHTEJUIEKTYAJIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IPOIEcCce aHAIN3a JaHHBIX O IMYTSIX pa3BUTHS B
OMOJIOTHH HAYYHBIX B3TJISIA0B, UAEH U IOJIXO00B K H3YUEHUIO KUBBIX CHCTEM Pa3HOr0 YPOBHSI OpraHHU3allluu;

CTaHOBJICHHE Y 00ydJaromuxcs o01meit KyIbTyphl, QYHKIIMOHAIBHONW IPAMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLIEHUBATH SIBICHUS OKPYIKAFOIIETO
MHpa KABOH TMPHUPOJIEI HA OCHOBAHUY 3HAHUN U OIIBITA, MOTYUYEHHBIX IIPU U3YYEHUH OUOJIOTHH;

bopmupoBaHue y 00YYarOMUXCs YMEHHH HIUTIOCTPUPOBATH 3HAYCHHWE OMOJIOTHYECKMX 3HAHWU B MPAKTHYECKOW JESATEIHHOCTH YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKHAX TEXHOJIOTUH B arpoOMOTEXHOIOTUH;

BOCIHTAaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM JXKHUBOM NPHUPOMABI, HEOOXOAMMOCTH OEpeKHOrO OTHOIICHHS K HEH, COONIOICHUS
STHYECKUX HOPM IIPH IIPOBEIECHUA OHOJIOTHIECKHX HCCIIEI0OBAHMIA;

OCO3HaHHWE IIEHHOCTH OMOJIOTHYECKUAX 3HAHUU JJIS TIOBBIIIEHHUS] YPOBHSI 9KOJOTHYECKOH KyJIbTYpBI, A5l HOPMUPOBAHUSI HAYIHOTO MHPOBO33PEHHS,;

MpUMEHEHUE HpI/I06peTeHHBIX 3HAHM M YMCHHH B IOBCCIHCBHOM MXM3HH JUIs OLCHKH IOCIEACTBHI CBOCH JEATENBHOCTH MO OTHOMICHHIO K
OKpY>KaroIeii cpejie, COBCTBEHHOMY 370POBBIO, 0GOCHOBAHHE H COOTIOIEHHE Mep MPO(UIAKTHKH 3300 TeBAHHIA.

B cucreme cpennero obmero odpasoBanus «buosorus», u3ydaemas Ha 0a30BOM ypOBHE, SIBIISIETCS 00sI3aTEIIBHBIM Y4EOHBIM IPEIMETOM, BXOISIINM B
cocraB npeaMeTHOH 06nacTu «EcTecTBeHHO-HAYYHBIE PEIMETHI.

JIns u3ydenust 6uonoruu Ha 6a30BOM ypOBHe cpenHero o0Iero 06pa303aHH;1 otrBoauTcs 68 vacoB: B 10 kiacce — 34 ygaca (1 gac B Henenmo), B 11
Kiacce — 34 yaca (1 gac B Heeno). :



COJEPXAHUME OBYYEHUA
10 KJIACC
Tema 1. buojsiorus Kak Hayka.
Bbuosorus kak Hayka. CBs3b OMOJIOTUM ¢ OOINECTBEHHBIMHU, TEXHUYECKAMHI U JPYTUMH €CTECTBEHHBIMH HayKaMu, QUIOCOPHEH, STUKOH, 3CTETUKON

npasoM. Posib Guonoruu B HOPMHUPOBAHUU COBPEMEHHON Hay4HOH KapTuHbI MEpa. CHCTeMa OMOJIOTHYECKHX HAYK.

MeTopl HO3HAHUS JKMBOW NPUPOIBI (HAOJIONCHUE, SKCIEPHMEHT, OIMCAHME, H3MEpeHHe, KilacCH(uKalus, MOJACIMPOBAHHE, CTATUCTHYECKAas
00paboTka JTaHHBIX).

Jdemoncrpanun:

[Toprpetst: Y. lapsus, I'. Mennens, H. K. Konbuos, Jix. Yorcon u @. Kpuxk.

Tabmunpl 1 cxembl: «MeTo bl T03HAHUS JKUBOX IIPUPOIBD).

JlaGopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaxtuueckast padora Ne 1. «Vcmonp30BaHue Pa3IUUHBIX METOJIOB IIPU H3YUYEHUH OHMOIOTUYECKHX OOBEKTOBY.
Tema 2. ’Kusble cucTeMbl H HX OPraHH3aIHs.

JKusbie cucteMbl (OHOCHCTEMBI) KaK MpeAMeT H3ydeHUs Onooruu. OTIIMYUE KUBBIX CUCTEM OT HEOPTaHHYECKON MPUPOJIBL.

CpoiicTBa OMOCHCTEM M HUX pa3HooOpaswe. YPOBHHM OpraHM3allMd OWOCHUCTEM: MOJIEKYJISAPHBIA, KIETOYHbIH, TKAHEBBIH, OpraHu3MCHHBIH,
HONYJISIHOHHO-BUI0BOM, 9KOCHCTEMHBIH (GHOreoneHOTHUeCKHiT), 6rocdepHbIit.

JemoHcTpanum: ,

Tabauie! 1 cxeMbl: «OCHOBHBIC MPU3HAKH KU3HUY, «Y POBHU OpPraHU3aALUH KHUBOH IIPUPOJIBD).

O6opynoBanue: Moies Mostekyisl JIHK.
Tema 3. XUMHYECKHH COCTAB U CTPOCHHE KJICTKH.

XUMHUYECKHH cOCTaB KIETKH. XMMHUYCCKHE 3JIEMEHTHI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Boia 1 MUHEpaJIbHEIE BEIIECTBA.

DyHKIUHA BOJBI ¥ MEHEPATBHBIX BellecTB B KieTke. Iloanepxanne ocMOTHYECKOro OajaHca.

benku. CocraB U cTpoeHHe OENKOB. AMHHOKHCIOTH — MOHOMEpHI OeikoB. He3aMeHHMbIe B 3aMEHMMbIE aMUHOKHCIIOTHL. AMHHOKHCIIOTHBIA COCTaB.
VPOBHH CTPYKTYphI GEIKOBON MOJEKYJIB! (IepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA OENKOB. bromornyeckue
(yHKIIH OEJIKOB.

depMeHTH — OHomormdeckue Katanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTp, cyOctpaTtHas cnenuduanocts. KodepmenThl. BuraMuHbL
Orruns (GepMEHTOB OT HEOPraHUUECKUX KaTaIU3aTOPOB.

VTriIeBo 1Bl MOHOCAXapu s! (TII0K03a, pu003a | Ie30KCHpr003a), aucaxapu/isl (caxaposa, JIaKT03a) U HOIUcaxapu/Ibl (Kpaxmall, IIMKOIeH, IEIUTI0N03a).
buonornyeckue QyHKIHH yIII€BOIOB.

Jurapr:  TpUrIMLEpUasL, (GOCHOTUIHABI, CTEPOHIBL I'unpodunbHo-ruapopobHEIe cBoMcTBA. bromormyeckne (GyHKIMM JHIHIOB. Cpagnenue
YIJIEBOJIOB, OEJIKOB U JIMIHJIOB KaK HCTOUYHUKOB SHEPIUU.

Hyknennossie kuciotsl: JIHK u PHK. HykneoTunsr — MoHOMEpHI HyKIeHHOBBIX KHCIOT. Ctpoenne u ¢yukiuu JIHK. Crpoenne u ¢pynkumn PHK.
Buner PHK. AT®: ctpoenne u GyHKIUH.

IluTosorus — Hayka o Kietke. Kiietounast Teopust — IpuMep B3aUMOAEHCTBUS UleH B (HaKTOB B HAYYHOM IO3HAHUH. MeTo/Ibl H3yYeHUS KICTKH.




- KreTka Kak menocTHas >kuBasi cuctema. OOIue NMpH3HAaKH KIIETOK: 3aMKHyTas HapyxHas MemOpaHna, monekyisl JIHK kak remerudeckuii ammapar,
cHcTeMa CHHTe3a OeliKa. ' ' '

THIIBI KJIETOK: SyKapHOTHYECKas U MpoKaproTHueckas. OCOOEHHOCTH CTPOCHHS POKapHOTHUecKoH kieTku. Knerounas crenka Oakrepuii. CtpoeHue
SYKapUOTHYECKOM KieTKH. OCHOBHBIC OTIMYUS PACTUTENBHOM, JXKUBOTHOM ¥ TPUOHON KIIETKH.

[TOBepXHOCTHEIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTeHKa, IHKOKAaIuKC, uX ¢(ynkmuwm. Ilnasmarmueckas memOpana, e€ cBodcTBa M (QyHKIHH.
Iluromnasma u eé opranouabl. OmHomeMmOpanuble opraHouabl kineTku: OIIC, ammapar I'oibmkd, 1u30coMbI. [10yaBTOHOMHBIC OPraHOHMIBI KIIETKH:
MHTOXOH/IPUH, IIACTHABLL [IpOMCXOKIEHIEe MUTOXOHAPUN ¥ InacTu/. Bumel muactun. HemeMOpaHHbIE OPraHOM/IBI KIETKH: pUOOCOMBI, KICTOYHBINH LEHTD,
HEHTPUOJIH, PECHUYKH, KI'YTUKH. OYHKIIMU OPraHOM/I0B KJIETKH. BKIIOUCHUS.

SIApo — perynaTopHbIi neHTp KieTku. CTpoeHue sapa: saepHas 000I049Ka, KapHOoILIa3Ma, XPOMAThH, SIPBIIIKO. XPOMOCOMBIL.

Tparcropt BemecTB B KIETKE.

JlemoHcTpanum:

Iloprpetst: A. Jlesenryk, P. T'yk, T. IlIsanu, M. [llneiinen, P. Bupxos, Jlx. Yorcon, @. Kpuk, M. Vunkunc, P. ®panxmun, K. M. bap.

Jlnarpammel: «Pacnpenesnenne XUMHYECKHX IEMEHTOB B HEXXUBOM IIPUpoJien, «Pacipenenenne XMMUYECKUX JJIEMEHTOB B )KHBOH IPUPOJIE.

Tabuune! 1 cxemsl: «Ilepuomudeckas TablMIa XUMHYECKAX JIEMEHTOBY, «CTpOSHHE MOJEKYIbI BB, «bruocuntes Oenkay, «CTpoeHHEe MOICKY B!
Genka», «Ctpoenme Qepmentay, «Hyxmemnosbie kucnorsl. JTHK», «Crpoenne monekymsr AT®», «Crtpoenue sykapuoThueckod kiertku», «CTpoeHHe
YKUBOTHOM KIeTKn», «CTpOeHHE PACTUTENLHON KIeTKHY», « CTpOCHHE IPOKAPHOTHIECKOH KIeTKI», « CTpoeHHe A1pa KIETKH», «Y TIEBOIbBD), «JIHIHIb.

OG6opy1oBanue: CBETOBONH MHKDPOCKOI, 000pyIOBaHUE Ul IIPOBENCHUS HAOIOJCHUN, H3MEPEHUH, SKCIIEPUMEHTOB, MUKpOINIpenapaThl paCTUTE/IBHBIX,
JKHBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble H MpaKTHYeCKUE PA00THI:

JIa6oparopuas pabora Ne 1. «V3yueHne KaTaTHTHICCKOM aKTUBHOCTH GepMEHTOB (Ha IPUMEPE AMHJIA3bl HJIK KaTanasbl)».

JlaGoparopnas pa6ota Ne 2. «/3ydeHue CTPOSHUS KJI€TOK PACTEHHM, XKUBOTHBIX M OaKTepuil 10| MUKPOCKOIIOM Ha FOTOBBIX MHKpOIIpEnaparax u ux
OTTHICAHHEY.

Tema 4. KuzHeaesTeJIbHOCTDh KJIETKH.

OOMEH BeINecTB, WM MeTa0O0aM3M. ACCUMUISIIMS (IUIACTHYECKHM OOMEH) M JHCCHMWIIILMS (SHEpreTHYecKuil oOMeH) — JBEe CTOPOHBI CITHHOTO
npoiiecca Metabonu3ma. Pojib 3aKOHOB COXPAHECHHS BEIIIECTB U SHEPTHU B IOHUMAaHUK METa0O0IU3MA.

Turbsl 0OMeHa BenecTB: aBTOTPO(HBIN ¥ reTepoTpOoQHEIA. Poib (pepMeHTOB B 00MEHE BEMIECTB U IIPEBPALIEHAH DHEPIHU B KIICTKE.

dortocunTes. CBeToBas U TeMHOBas (assl porocunresa. Peakmuu potocunTesa. IPPeKTUBHOCTL GoTOCHHTE3A. 3HaYeHHE (POTOCUHTE3A JUIS JKU3HU HA
3emite. Biusnue yciaoBuii cpeibl Ha GOTOCHHTE3 U CIIOCOOBI HOBBIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocHHTe3. XeMOCHHTE3UPYIOIIre OakTepru. 3HaYeHHEe XeMOCHHTE3a ISl J)KU3HU Ha 3eMIIE.

DHepreTHyueckuii 0OMeH B KJIETKe. PacuieruieHue BeIecTB, BBIICICHHE M aKKyMYIMPOBAHHE JHEPTMH B KJIETKE. OTallbl SHEPIETHYECKOTO OOMEHa.
['mukonu3. Bpoxenue ®m ero Buabl. KHCIOpOIHOE OKHCIeHHWe, HIM KiIeTodHoe jpixanue. OxucmutensHoe (dochopumuposanue. IddexTuBHOCTH
SHEPreTHYECKOro OOMeHa. . ) '

Peaknuu MaTpuuHoro cuuresa. I enerndeckas uapopmarms u JIHK. Peanusauus reHermdeckoit mHdopManmu B KieTKe. ['eHETHUECKUH KO H €ro
cBoiictBa. Tpanckpumus — marpuunbiii cuate3 PHK. Tpancmsinus — 6nocuHTe3 Oenka. JTansl Tpancnsauuu. Konuposanue aMHHOKHCIIOT. Porb pubocoM B

ouocuHTese OerKa.




HexkneTounsle (bOpMI)I KU3HU — BUPYCBL. McTopust oTkpbiTHst Bupycos ([I. M. MiBarnosckuii). OCOOCHHOCTH CTPOCHHS M JKH3HCHHOIO IHKJIA BUPYCOB.
Baktepuodaru. bone3nu pacTeHumii, )KHUBOTHBIX M YENOBEKA, BHI3BIBAEMbIE BHpycamu. Bupyc mmmyHonedunuta denosexa (BUY) — Bo3byaurens CITN/Ia.
OO6paTHast TpaHCKPUIIIHS, peBepTa3a 1 nHTerpasa. IIpodmiakTuka pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHU.

JlemoHcTpanumn:

oprpetsr: H. K. Komneios, /. Y. MiBanosckuii, K. A. Tumupsses.

Tabmuupsl U cxeMmpl: « Tunel muTanwmsy, «Metabomusmy, « MATOXOHIPHSY, «DHEpreTHUYecKuili oOMeny, «Xmopommact», «Dotocunres», «CrpoeHue
JTHK», «Ctpoenre u (GyHKIHOHUpOBaHHE reHa», «CuHTE3 Oeinka», «I'eHetmueckuit xom», «Bupyce», «bakrepuodarm», «CTpoeHHE M KU3HEHHBIM IHKII
supyca CIIN/la, 6akrepuodaray, «Pemmukanus JHK».

Ob6opynoBanwue: Mojenu-anminkanuu «Y npoenre JIHK u Tpanckpunimsi», «buocunres 6enkay, «CTpoeHUe KIETKH», MOZeNb cTpyKTypsl JJHK.

Tema 5. PasMHokeHHEe U HHINBHIYAJIbHOC PAa3BUTHE OPTaHH3MOB.

K1eTOYHBIA UK, WK KA3HEHHBIA MK KiIeTkd. MHTepdaza m muto3. Ilponeccsi, npoTtekarolye B uHTepdase. Perumkanus — peakuus MaTpU4HOTO
cunresa JTHK. Ctpoenne XpoMocoM. XpOMOCOMHBIH Ha00Op — KapHOTHII. JIUIIONIHBIN U ralsIONIHBI XpoMOCcOMHbIe HaOopel. Xpomatuael. [{utonorunyeckue
OCHOBBI Pa3MHOKEHHUS U HHJIMBUIyAIbHOI'O Pa3BUTHUS OPraHU3MOB.

JHenenne xkaetku — muto3. Ctagauu MuTo3a. IIporieccrl, MpoucxXoasiue Ha pa3HbIX CTAIUsIX MUTO3a. BHOIOrHuecKuii CMBICI MHUTO34.

[Iporpammupyemasi TuO€b KIETKH — alloNTOo3.

DopMbI pa3MHOXKEHHUST OPTaHU3MOB: Oecroioe U MoJoBoe. Bubl Oecrionoro pasMHOXKEHH: JEJICHAE HAIBOE, TIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BereTaTHBHOE pazMHOXKeHUE. McKyccTBeHHOE KIIOHUPOBAaHHE OPraHU3MOB, €I0 3HAYECHHE JUIS CEJIEKIIMH.

[TosroBOE pasMHOYKEHHE, €r0 OTIUYHS OT OECIIONIOrO.

Meitos. Craaunu meiio3a. [Iporieccel, mpoucxosmue Ha cTanusx meifosa. [loBenenue xpomocom B Meio3ze. Kpoccunrosep. buonorundeckuii cMbici 1
3HaYeHuEe Meio3a.

["amerorenes — mporiecc 00pa30BaHMsI MOJOBBIX KJIETOK y KHBOTHBIX. [10J10BBIE JKeNne3bl: CEeMEHHUKH U suuHuKd. OOpazoBanue pa3131/1THe MTOJIOBBIX
KJIETOK — raMeT (CIepMaTo30HjI, SHIIeKIIeTKa) — CIepMaTorene3 M oBoreHe3. OCOOEHHOCTH CTPOEHHMS SIMIEKIETOK M cHepMaTo3ouioB. OIUIOZOTBOPEHHE.
[Taprenorenes.

WuuBHIyanbHOe pa3BuTHE (OHTOreHe3). DOMOpHOHAIBHOE pa3BUTHE (IMOpUOreHes). Oranbl SMOPHOHATIBHOIO Pa3BUTHS y IO3BOHOYHBIX )KHBOTHBIX:
npobiieHne, racTpysuus, opranorenes. [loctamOpruoHanpHOE pa3BUTHE. THIIBI HOCTIMOPHOHAIBHOTO PA3BUTHSL: IIPAMOe, HENPsAMOe (JIMUMHOYHOE). Binsanue
CpeJibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasBute pacteHuit. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTAJIMU PA3BUTHSL.

JlemoHcTpanuu:

Tabauubl 1 cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY», «J[BOHHOE OIUIOZOTBOPEHHE Y IIBETKOBBIX DPACTEHUi», «BereraruBHOe pa3sMHOXKEHHUE
pactenwuit», «Jlerenue xietku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBIY, «Knerounslit mukm», «Pemmuxanus JJHK», «Murtosy,
«Meiio3y, «[IpsiMoe u HepsIMOe pa3BUTHEY, «] 'aMeToreHe3 y MIIEKOIIUTAIONIHX U 4eJIoBeKay», « OCHOBHBIE CTaJUU OHTOI€HE3a.

OGopy/ioBaHHe: MUKPOCKOII, MUKponpenaparsl «CrepMaTo3onsl MICKOIUTAIOIIEroy, «Slineknerka Miekomuraiomeroy, «Kapuokunes B KieTKax
KOpEIIIKa JIyKay, MarHHTHas MOJeTb-amuIuKamus «Jlenenue xretkm», Moaers JIHK, MoOJIeNh MeTada3HOi XPOMOCOMBL.

JlaGopaTopHble H MpaKTHYecKHE PabOThI:

JlaGoparopHnas padota Ne 3. «Habmonenre MuTO3a B KJIETKaX KOHUMKA KOPEIIKA JIyKa Ha FOTOBBIX MUKPOIIpENaparaxy.

JlaGopartophas pabota Ne 4. «/3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKDOIIpETIapaTaxy.

Tema 6. HaciieacTBeHHOCTD 41 H3MEHYHBOCTH OPraHU3MOB.




[Ipenmer u 3amauu reHeTuru. Vcropus pa3BUTHS I'€HETUKH. Poib IMTONOrMM M SMOPHOJICTHH B CTAHOBJICHWW T€HETHKU. BKJIaJ POCCHHCKHX U
3apyOe)KHBIX YYEHBIX B pa3BUTHE T€HETHKH. MeTOIbl TeHETHKH (THOPHUIOJOTHYCCKUM, IIUTOreHETHYECKHH, MOJIEKYISpHO-reHeTnYecKuii). OCHOBHbIE
TreHeTHYECKHUe MOHATHsI. | eHeTHYecKasi CHMBOJIMKA, UCIIONIb3yeMasi B CXeMaX CKPEIIUBaHUI.

3aKOHOMEPHOCTH HaCJIEIOBaHUsI IPU3HAKOB, YCTaHOBIEHHbIE . Mennenem. MoHorubpunHoe ckpemuBanne. 3aKoH eTuHOo00pa3us THOPHIOB MTEPBOTO
noxosieHus. [IpaBuno roMuHNpOBaHMS. 3aKOH pacUIeIsIeHUs] IpU3HaKoB. [ unores3a ynctoTsl ramet. [loyiHOE U HEMOIHOE JOMUHHPOBAHUE.

Jurubpunnoe ckpelBaHue. 3aKOH HE3aBHCHMOIO HACJEeOBaHHUS IPU3HAKOB. l[UToreHeTHYecKkWe OCHOBBI JUTHOPHIHOTO CKPEITUBAHHSL.
AHaTU3HUpYIOIIee CKpenuBanue. Vcronp30Banne aHaATH3HPYIOMIEro CKPEIUBAHS JIJIsl OTIPE/ICTICHHS TEHOTHIIA OCOOH.

CuemieHHoe HaclefoBaHHWe Npu3HakoB. Pabora T. Moprana mo cremjieHHOMY HaclleZIOBaHWIO TeHOB. HapylneHue CIeTUIeHUs] TeHOB B Pe3yJIbTaTe
KPOCCHHTOBEpa.

XpoMOCOMHasT TEOPHST HACIIEICTBEHHOCTH. | eHeTHYeCKIe KapThl.

I'eneTtnka nosa. XpoMOCOMHOE OIIpeeNIeHUE 110J1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. [ 'OMOramMeTHbIe U reTeporaMeTHbIe OpraHu3Mel. HaciemoBanue
MIPU3HAKOB, CIIETUVIEHHBIX C IT0JIOM.

N3menunBocTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HACJEJCTBEHHas. Poib cpeipl B HEHACHEJICTBEHHOH H3MEHYHMBOCTH. XapaKTEPUCTHKA
MOIU(DUKAITMOHHON M3MEHYHBOCTH. BapualiuonHslil psit v BapranvoHHast kpuas. Hopma peaknum npusnaka. KonndecTBeHHbIC ¥ KAUeCTBEHHBIE TPU3HAKH
ux HopMa peakiuu. CBocTBa MOTUPUKAITMOHHONW H3MEHUYNBOCTH.

HacnencreenHas, WM TreHOTHIIMYECKasi, U3MEHUYMBOCTh. KomMOWHaTUBHAs M3MEHUMBOCTH. Meio3 W MOJOBOM Mpollecc — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTalmMoHHas U3MEHUYMBOCTh. Kitaccupukamuss MyTaluii: TeHHble, XpPOMOCOMHBIe, TeHOMHbIe. YacToTa W MPUYMHBI MyTanui. MyTareHHbIe
dbakTopbl. 3aKOH rOMOJIOTHYECKHX PSZIOB B HacleacTBeHHOM u3MenunBocty H. Y. Basuiosa.

BresnepHast HacIe/ICTBEHHOCTh ¥ U3MEHUYHUBOCT.

I'enetnka uenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOABI TE€HETHKHM YEIOBEKA: TEHEAOTHMYCCKHU, OJM3HEIOBBIA, IIMTOTCHETHYECCKUH,
OMOXUMUYECKUH, MOJIEKYIIpHO-TeHeTnYeckuil. COBpeMEHHOE OIpeIeIEHNEe TeHOTHUIIA: OJHOT€HOMHOE CEKBEHHPOBAaHHUE, TeHOTHIIMPOBAHUE, B TOM YHUCIIE C
nomotneto II[P-ananuza. HaciencteBenHble 3a00s1eBaHus YellOBEKa: TeHHbIe 00JIe3HU, O0JIE3HU ¢ HACIIE/ICTBEHHON MPEpacioIoKEeHHOCTBIO, XPOMOCOMHBIE
6one3nu. ComaTHuecKue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KJIETKH. [IpHHIUIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOQUIAKTHKH U JICUCHHUS
reHeTHUeCKuX Oome3Heil. MeauKo-reHeTHYecKoe KOHCYJIBTHpPOBaHUE. 3HAYCHUE MEJAUIUHCKOW TeHETHKH B MPEIOTBPALICHHHM W JICUCHHH T'€HETHICCKHX
3a00J1eBaHUH YeIOBeKa.

JlemouncTpanmu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uetepukos, H. B. Tumodees-Pecopckwuii, H. 1. Bauios.

Tabmuier U cxeMbl: «MOHOTHOPUHOE CKPEIIMBAHUE M €r0 IIUTOIeHETHYEeCKas OCHOBaY, «3aKOH PACIICIUICHHS W €ro ITUTOTCHEeTHUeCKas OCHOBaY,
«3aK0oH YHUCTOTHI rameTy, «Jlurudpuanoe ckpemupanuey, «l[uTonmornyeckue 0OCHOBBI JUTHOPHIHOTO CKPEIHBAHUS», «Melo3y, «B3aumoieiicTBHe aiebHBIX
reHoB», «['eHeTHUeckue KapThl pacTEHHI, XHBOTHBIX M 4YelloBeKa», «l'eHeTWka mona», «3aKOHOMEPHOCTH HACIENOBaHUS, CIEIUICHHOIO C ITOJIOMY,
«KapuoTHmbl yenoBeka W XHBOTHBIX», «BHIbpI H3MeHUHBOCTHY), «MoaupuKanuoHHas W3MEHIHBOCThY, «HacimenoBanue pesyc-¢akropa», «I eHeTHKa TpyIIII
KpOBH», «MyTaIrHOHHas H3MEHIUBOCTEY. ) '

O6opynoBaHue: MOIETH-aNITUKauu « MoHOTHOpHIHOE CKpelnrBaHuey, «Hemomnoe momuHupoBanuey, «JluruOpunHoe ckpemuBanuey, «Ilepekpéct
XPOMOCOM», MEKPOCKOII U MHKpoTipeniapat «J{po3oduia» (Hopma, MyTaIiu (opMbl KPUILEB U OKPACKH Telia), repdapuii «["opox moceBHOMY.

JlaGopaTopHble H NpaKTHYeCKHE PadOThI:

Jlaboparophas pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHIHOIO U AUTHOPUIHOTO CKPEIIMBAHKS Y APO30(QIIBI HAa TOTOBBIX MUKPOIIpEapaTaxy.

JTabopartopnas padota Ne 6. «M3y ieHre MoanQUKaIMOHHON N3MEH TMBOCTH, IOCTPOCHHE BAPHAIIMOHIOTO Psia U BAPUAITMOHHOM KPHBOM.




JlabopatopHuas pabota Ne 7. «AHanmu3 myTanuil y Ipo30(Q bl Ha TOTOBBIX MUKPOIpenaparaxy.
[IpakTuyeckas padorta Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.
Tema 7. Cenexnust oprannzmMoB. OcHOBBI OHOTEXHOJIOIHH.

Cenekiusi Kak HaykKa U IIpoliecc. 3apoXkJAeHHe celeKIuH U jomectukanus. Yuenue H. V. BaBmioBa o meHTpax mpOUCXOXACHUS U MH0r006p33H;1
KYJIbTYPHBIX pacTeHHi. [leHTpbI TPOUCX0KIEHUST JOMAITHUX )XKUBOTHBIX. COpPT, IOPO/A, IITAMM.

CoBpeMeHHBIE METOMbl CEJIEKIMHU. MaccoBbIi M HHIUBUAYaIbHBIH OTOOPHI B CEJNEKIIMHM pacTeHWi U KUBOTHBIX. OIlleHKa JKcTepbepa.
brm3kopoacTBeHHOE CKpeluBaHue — HHOpuauHr. YUucras nuaus. CKpellMBaHHWE YHUCTHIX JHHHH. ['ereposuc, wimm rubpuaHas cuia. HepoacTBeHHOE
cKkpermuBaHue — ayTOpuauHr. OTnanéHHas rubpuauzanust U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 W IMOJydeHHe MOJUIUIONAOB. JIOCTH)KEHUS CeleKINu
pacTeHUH, KUBOTHBIX U MUKPOOPTraHU3MOB.

brotexHomorus Kak oTpacip Mpou3BoAcTBa. ['eHHas wHKeHepus. JTtanbl co3panus pexomOunantHoi JIHK u Tpancrennsix opranusmon. Kietounas
unxeHepust. Kinetounsle KylIbTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHHE pacTeHHH. KiloHHpoBaHuEe BBICOKONIPOTYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dkoormueckue U atndeckue npodiemsl. MO — reHeTHUECKH MOTU(PUIIMPOBAHHBIE OPraHU3MEL.

JlemoHCTpanuu:
[optpetsl: H. Y. BaBuios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. lBaHos.
Tabnunbl U cxeMbl: kKapTta «L[eHTpbl MPOUCXOXKIEHUS M MHOT000pa3usi KyJIbTYpHBIX pacTeHuit», «llopoasl momammnux KUBOTHBIX», «Copra

KYJIBTYPHBIX pacTeHuit», «Otnanénnas rudbpuausanus», «Padoter akanemuka M. ©. Uanosay, «[lomunmonnusy», «O0bekTh OHOTEXHOIOTHIY, «KieTouHble
KYyJIBTYPBI ¥ KIIOHUpOBaHUE», K KOHCTpyHpoOBaHHE U EPEHOC F€HOB, XPOMOCOM.

ObopynoBaHue: MyJISKU IUIOJ0B U KOPHEIIOAO0B TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHwui, repOapuii « CelbCKOX03sHCTBCHHBIC PACTCHHSY.

JlabopaTopHbIe H IPAKTHYECKHE PA0OTHI:

Okckypcust «OCHOBHBIE METOJBI M JOCTHIKEHHSI CEJEKIMH pacTeHMM M JKMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOHUCIIBITATENILHBIM Y4acTOK, B TEIUIMUYHOE XO3SMCTBO, 1TA00PATOPUIO arpOYHUBEPCUTETA UIIM HAYIHOTO IIEHTPA)».

11 KJIACC
Tema 1. IBoaronuOHHAS OHOJIOTHSI.

[IpennochuIKd BOSHUKHOBEHUS 3BOJIIOIMOHHOM TEOpHH. DBOIIOLMOHHAS TEOPHUS U €€ MecTO B OMOJIOrHH. BiusiHue 9BOIONMOHHOM TeOpHH HAa pa3BUTHUE
OHOJIOTHH U IPYTUX HayK.

CeuperenbcTBa 3BoMonUU. [laneoHTomornyeckue: mocie0BaTeIbHOCT MOSIBICHUST BHJIOB B MAJICOHTOJIOTMYECKOM JIETOMHCH, MEPEXOTHBIE (OPMEL.
Buoreorpaduueckue: cxoAacTBO U paznuyue $hayH u (GIop MaTEPUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOACTBA U pa3Iuyusi SMOPUOHOB pa3HBIX BUJOB MTO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHEIE,
pyJIUMEHTapHbIE OpraHbl, aTaBU3MbL. MONEKyISIpHO-OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METabO0JIMYECKUX MyTeH y BCeX
OpraHU3MOB.

Dpomonuonnas Teopus Y. Jlapsuna. IIpeanochUIKM BO3HMKHOBEHHMS JapBMHH3MA. JIBHKYIIHE CHIIBI 3BOJIOIMH BUIOB 10 J{apBHHY (M30BITOYHOE
pa3MHOXEHHE IIPU OTPaHUYEHHOCTH PECYPCOB, HEOpeAeIEHHAs H3MEHIMBOCTh, 00ph0a 3a CyIeCcTBOBaHUE, ECTECTBEHHBIH 0TOOP).

Cunrernyeckas teopust sBomonuu (CTI) u e€ 0CHOBHBIE MOJIOKEHHUSL.

MuxkposBommonus. [Tomymsius kak equHnIa BUA U 9BOJIOIHH.

JBmxymue cuibl (G KTOpBI) 2BOMIONMH BHJIOB B Iprpojae. MyranuoHHBII Iponecc I KOMOMHATHBHAs W3MEHYUBOCTE IlomynsimoHHBIE BOIHBEI K
npeitd renoB. M3omsa1us 1 MUTpanus.



EcrecTsennbli 0T00p — HaNpaBIsiomue: hakTop 3BoIronud. POpMbI €CTECTBEHHOTO 0TOOPA.

[Iprcroco6IEHHOCTh OPraHU3MOB KaK pe3yJbTaT 3Botonuu. IIpumeps! nprcnocobnenuii y opranuzMoB. ApoMOp(hO3bl U HIMOa AN TAIH.

Bun u Bumoobpaszosanue. Kputepruu Buma. OcHOBHBIC (hOPMBI BUAO0OPa30BaHUs: reorpapuyeckoe, S5KOJIOrHIECKOe.

Maxkpossomornust. QOpMbI SBOIIOIHH: GUIeTHIECKas, IUBEPIreHTHAs, KOHBEPreHTHAs, napaienbHas. HeoOpaTuMOCTh 5BOJIIONHAH.

[TporcxoKIeHHE OT HeCIeNUaIN3UPOBAHHBIX IpeKoB. IIporpeccupyromas cnenuanusanys. ATanTHBHAS paTdaliusl.

JdemoncTpanuu:

[oprpetst: K. Jlunueit, XK. b. Jlamapxk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, D. I'ekkens, ®©. Mromzep, A. H. Ceseprios.

Tabmumbl U cxeMbl: «Pa3BUTHE OPraHHYecKOro MHpa Ha 3emiie», «3apOJbIId IT03BOHOYHBIX JKHBOTHBIX», «ApxeontepHkcey, «Popmbl 60ppOBI 32
cymecTBoBanuey», «EcTecTBeHHBII 0TOOPY», «MHOrooOpasue copToB pacTeHuit», «Muoroobpasue mopoia HBOTHBIX», «llomyssuuny, «MyrarnnonHas
HU3MEHUYHBOCTEY, «Apomopdoseiy, «Manoamanramumy, «OOmas mereHepamus», «JIBmkymue cuibl spoironuu», «Kapra-cxema mapiipyra MyTEHNIECTBHS
Y. Jlapeuna», «Boprba 3a cymecTBoBaHue», «lIpucrocoOieHHOCTs — opranu3MoB», «l'eorpaguueckoe  BHIOOOpa3OBaHHE», — «IDKOJIOTHIECKOC
BUJI000Pa30BaHUEY.

OGopyI0BaHKE: KOJJIEKIHs HACEKOMBIX C Pa3IMYHBIMU THITAMU OKPACKH, HAOOP MIIOZ0B U CeMsiH, KOUIeKIMs «[IpuMephl 3alUTHBIX IIPUCIOCOOIEHHH
y JKHBOTHBIX», MOfIeNb « OCHOBHBIE HAIIPABJICHUS SBOJIOIUNY, 00BbEMHASA MOeNb « CTPOEHUE TOJIOBHOIO MO3Ia MMO3BOHOYHBIX)).

buoreorpaduueckas kapra MHpa, KOJUIeKIus «DOpMBl COXPAaHHOCTU HCKONAEMBIX JKMBOTHBIX M pACTEHHMi», Mozmenb ammummkanus «llepexpécet
XPOMOCOMY, BI@XKHbIe TpenapaTsl «Pa3BuTHE HaceKOMOro», «PazBHTHE NATYUIKM», MHKpompenapar «Jlposopmua» (Hopma, MyTamuu (pOpMbI KPbUIHEB
OKpaCKH TeJla).

JlabopaTopHbIe U IPAKTHYECKHE PA0OThI:

JIaGoparopras pabora Ne 1. «CpaBHeHHE BUIOB IO MOPHOIOTHIECKOMY KPHUTEPHIO.

JIaboparopras padota Ne 2. «Onucanue TpuCIoCOOICHHOCTH OPraHu3Ma U €€ OTHOCHTENILHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE H Pa3BUTHE )KH3HU Ha 3eMuie.

JloHay4yHble IPEICTABICHUS O 3apOKIACHUM JKU3HU. HaydHble MMIOTE3bl BOSHUKHOBEHHUs JKM3HM Ha 3emule: abMOreHes3 M MaHCIEpMHUs. XUMHUICCKast
9BOTOIHSL. AOHOTeHHBIH CHHTE3 OPraHMYeCKUX BELIECTB U3 HEOPraHHUeCKHUX. DKCIEPHMEHTAIBHOE ITOATBEPXKICHUE XMMHYECKOH sBomonuu. HauanbHbie
sTanbl Ouosiormueckoit spomonuu. I'mmoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHME IPOTOKIECTKH. IlepBble KIETKH U HX
sBomonusi. DopMUPOBAHKE OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB.

PasBuTue *M3HM Ha 3eMie 1o 3paM u nepuojam. Kartapxeil. Apxelickas U mpoTepo3oiickas 3psl. Ilaneos3olickas spa u €€ nepuoabl: KeMOPHHCKHH,
OP/IOBUKCKHH, CHITYpHHCKUH, IEBOHCKUH, KAMEHHOYTOJILHBIHA, IEPMCKUH.

Me3o30#cKas 3pa U €€ Mepruo/ibl: TPUACOBBIN, IOPCKUMN, MEJIOBOM.

Kaitno3oi#ickas 3pa u €€ Meprobl: MaJIEOT€HOBBIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIMH.

XapaKTeprCTHKA KIMMAaTa M Te0NOTHIECKHX MPoleccoB. OCHOBHBIE TAIbI SBOMIOIMA PACTHTENBHOTO H KHBOTHOTO MHpA. ApoMop(hO3bI Y pacTeHH 1
»KUBOTHBIX. [losiBNIeHUE, pacBET U BBIMUPAHUE I'PYIII )XUBBIX OPraHH3MOB.

CucremMa OpraHi4ecKOro MUpa Kak OTPaXeHHE dBOJIOLUH. OCHOBHBIC CHCTEMATHYECKHE TPYIIIE! OPraHH3MOB.

DBOJIOLHS Ye0BeKa. AHTPOIONOrHs KaK Hayka. PasBuTue Hpe,IICTaBJ'IeHI/II/I O TIPOUCXOXKJIEHUHU YEJIOBEKA. MeTob! H3ydeHus anTpororenesa. CXoncTsa
U pa3jInyusl YeJIOBEKa U KHUBOTHBIX. CHCTEMAaTHYECKOE I10JI0KEHHE YEIOBEKa.

Jipmokymue cuisl (haxTopsl) antponorenesa. HaciencTBeHHas H3MEHUYUMBOCTh H €CTECTBEHHBIH 0TO0p. OOLIECTBEHHbINH 00pa3 KH3HU, U3TOTOBICHHE

Opyauii Tpy/ia, MBIILUIEHHE, PEYb.




OCHOBHBIE CTaJM{ M BETBH DBOJIOIMH YeJIOBEKA: aBCTPAIONUTEKH, YenoBek ymerbli, Yenopek npsmoxosaimuil, Yenosek HeaHaepTalbCKui, Yenosek
pasyMHEIi. HaxoIKi HCKOMIaeMBIX OCTATKOB, BPEMSI CYIIIECTBOBAHHS, 00JIACTh PaCIpOCTPaHEHHS, 00BEM TOIOBHOTO MO3ra, 00pa3 JKH3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOICOHIHAs (€BpasHUCKasi), HEIPO-aBCTPATIOUAHAs (IKBATOpHANbHAs), MOHIOJIONHAs (a3UaTCKO-
aMmepukaHnckas). YepThl NPHUCIOCOOJIEHHOCTH IIPEICTABUTENEH YeNoBEYECKMX Pac K YCIOBHAM CYIIECTBOBaHMs. EauHCTBO venoseueckux pac. Kpuruka
pacuzMma.

JdemoHcTpanmuu:

Hoptpetsr: @. Pemu, JI. ITactep, A. . Onapusn, C. Muzep, I'. 10pu, Y. Jlapsus.

Tabmunpsl 1 cxembl: «Bo3uukHoBenne CONHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYecKoro Mupay, «PacturenbHas kierka», «KMBOTHas KieTKay,
«ITIpoxaproruyeckas kietka», «CoBpeMeHHasi CHCTeMa OpraHn4ecKoro Mupay, «CpaBHeHHE aHATOMMYECKHUX YEpPT CTPOECHMS YEJIOBEKA M YETOBEKOOOPA3HbIX
00e3bstH», «OCHOBHBIE MECTa IIAJICOHTOJIONMYCCKUX HaXOJOK IMPCEIKOB COBPEMEHHOTO dYeloBeKaw, «JlpeBHedmmune moan», «lpeBHue momau», «lleppoie
COBpPEMEHHBIE JIIO/IN», «eI0BEeYeCKHe pachly.

Ob6opynosanue: Myspkua - «IIpoucxoxaenne dvenoBekay (OIOCTBI aBCTpPAJIONHMTEKa, NUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHBOHIA), CIENKH WU
H300paKeHUsT KAMEHHBIX OpYIHMH IepBOOBITHOIO desloBeKa (KaMHH-YOIIEpHl, pyOmia, ckpebiia), reoXpOoHOIOrHyecKas Tabiuna, KOJUIeKuus «Dopmbr
COXPaHHOCTH UCKOTIAEMbIX JKMBOTHBIX U PACTEHUI.

JlaGopaTopHble 1 IpaKTHYECKUE PA0OThI:

[paktudeckas padora No 1. «/3ydeHue nckonaeMbpIX OCTATKOB PACTEHHH M )KUBOTHBIX B KOJUIEKIIMAX).

DKCKypCHs « IBOJFOIHSI OPTaHIMYECKOT0 MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIH I KpaeBeT4eCKU My3e).

Tema 3. Opranusmbl H OKpysKalomas cpeja.

DKOJIOrHs KaK HayKa. 3aaud U pa3aesibl 3KOJIOTHHA. MeTOo b HKOJIOTHYECKUX UCCIIEIOBAHUH. DKOJIOrH4eCcKOe MUPOBO33PEHHE COBPEMEHHOTO YETI0OBEKA.

Cpezipl OOMTaHUSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3/yIlIHAs, IOYBEHHAs, BHYTPHOPTaHU3MEHHASL.

Dxonorudeckue (axkropsl. Kimaccudukarusi dKOIOrndeckux (akTopoB: abHOTHUECKHEe, OMOTHYECKHE M aHTPONOreHHbIE. JIeHCTBHE JKOJIOTUYECKHX
($aKToOpoOB HA OPTaHU3MBI.

AbuoTtrueckue (GakToOpBl: CBET, TeMIleparypa, BiaxHocTb. DoroneprommsM. [Ipucrnocobnenuss opranu3MoB K JIeHcTBUIO a0HOTHYECKUX (PAKTOPOB.
Buonornueckue puTMBI.

buotudeckue (Gakropsl. Bumbl OHOTHYECKHX B3aMMOJCHCTBHUIl: KOHKYPEHIHUS, XUIIHUYECTBO, cuMOuo3 u ero Qopmsbl Ilapasutusm, Koomepaius,
MYTyall3M, KOMMEHCATH3M (KBapTHPAHCTBO, HAXJICOHHUECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaYeHHe OMOTHUYECKUX B3aMMOJIEHCTBUM IS CYLIECTBOBAHUS
OpraHu3MOB B IIPHPOJIHBIX COOOINECTBAX.

DKOJIOrHYeCKUEe XapaKTePUCTUKH MOMyJsid. OCHOBHBIE IOKAa3aTelH MOMYJISIHMU: YHCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTD, MPHUPOCT,
Murparys. JlmHaMuKa YUCICHHOCTH HOMYJISAIUH U €€ PEeTyJIAIHs.

~ JleMOHCTpAIMH: '

[oprpetsr: A. l'ymbomsar, K. @. Pynbe, 3. I'ekkers.

Tabnuus! u cxembl: kapTa «IIpupojHbIe 30HBI 3eMITHY, «Cpenpl obUTaHUs OPraHU3MOBY, «PoTonepuonusm», «llomysiuiy, «3aKOHOMEPHOCTH PoCTa
YECIIEHHOCTH HOMYISIHH HHDY30pHH-TyGeTpKiy, «[[HImeBbIe Hems.

JlabopaTopHble U IPAKTHYECKHE PA00OThI:

JIaGopatopuast pabota Ne 3. «Mopdosorrndeckiue 0cOOEHHOCTU PAaCTEHUH U3 Pa3HBIX MECT OOMTAHMSD).

JlabopaTtopHas paboTa Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

»: [Ipaktuueckas padora Ne 2. «II¢cyéT MIOTHOCTH MOMYJISIMM pasHBIX BHJIOB PACTEHHI».




Tema 4. CooOmiecTBa U IKOJIOrHYecKHe CHCTEMb.

Coo011ecTBO Opranu3MoB — GuoneHo3. CTpyKTypsl OHOLEHO03a: BHIOBAs, IIPOCTPAaHCTBEHHAs, Tpodudeckas (mumesast). Buusl-nomMuHanT. CBS3H B
OuoreHose.

OKOJIOTHYECKHE CHUCTEMBI (9KocHcTeMBbl). [loHsitue 00 skocucreme u OuoreoneHo3e. DyHKIHOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: ITPOYICHTHI,
KOHCYMEHTBI, pelyleHTEl. KpyroBopoT BeIecTB U MOTOK 3HEPIMH B 3KocucTeMe. Tpopudeckue (MHINEBbIE) YPOBHH SKOCUCTEMBL. [IuIeBbIE ENH H CETH.
OcHOBHBIE IIOKa3aTeld JKOCHCTEMBI: Oumomacca, MPOAYKIHMs. OKOJIOIMYeCKHe MUPAMUJBL MPOIYKIIMH, YHCIEHHOCTH, OHomacchl. CBOMCTBA DKOCHCTEM:
YCTOHYHMBOCTD, CAMOPEryJIsiusl, pa3BuTHe. CyKIlecCHsl.

I IpupoaHbIe 5KOCHCTEMBL. DKOCUCTEMBI 03€p U PeK. DKOCHUCTEMa XBOWHOTO HUITH IMHPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTE€HHBIE SKOCUCTEMBL. ATPOIKOCHCTEMBL. Y pO03KocHCTeMBL. broornyeckoe 1 X03HCTBEHHOE 3HAUCHUE arpOIKOCHCTEM U YPOOIKOCHCTEM.

BbropaszHoobpasue kak GpakTop yCTOHIHBOCTH dKocucTeM. Coxpanenue OHOIOrHIeCKOro pasHooOpasus Ha 3emie.

VYuenne B. Y. Bepnanckoro o 6uocdepe. I'panutisl, coctas u cTpykrypa duochepsl. XKupoe BemectBo u ero ¢pyukmun. OcodbeHHOCTH OHochephl KaK
rio0anbHOM sKocUCcTeMBL. JIMHAMUYeCKOe paBHOBECHE U 0OpaTHas CBsi3b B OHochepe.

KpyrosopoTs! BeIecTB 1 OMOreoXUMHUYECKHE UAKIIBI 3JIEMEHTOB (YIIeposa, a30Ta). 30HaIbHOCTH Orochepsl. OCHOBHBIC OMOMBI CYIITH.

YemoBeuecTBo B 6uocdepe 3emin. AHTPOIIOTEHHBIE U3MeHEHUsI B Onocdepe. [ 1obanbHbIe 9KOJIOTHUECKHE TIPOOIEMBIL.

CocymecTBoBaHre INpUPOABI U dyejoBedecTBa. (CoxpaHeHHe OMOpa3HOOOpaszus Kak OCHOBA YCTOWYHMBOCTH Ouocdepsl. OCHOBA pAlHOHAIBLHOIO
YIIpaBJICHUS IPUPOJHBIMHU PECYpPCaMH U UX UCHOJIb30BaHMe. JloCTHKeHNsT ONONIOTHH U OXpaHa IMPUPOJIBL.

JdemoHcTpanmu:

Iloprpetsr: A. Jx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnume! u cxembl: «IInmessle nenuy, «bronenos: cocras u cTpykrypay, «lIpupoaneie coodmiectBay, «llenu muranusy, « IKOJIOTHUECKas MHPAMHUIAY,
«buocdepa u yenosex», «IDKocHCTEMA IIUPOKOJUCTBEHHOIO Jieca», «DKOCHCTEMa XBOWHOIrO Jieca», «buorieHo3 BomoéMma», «ArporeHosy, «lIpumepbie
AHTPOIIOTEHHBIE BO3ICHCTBUS HA NPUPOAY», «BakHeHIine MCTOYHMKM 3arps3HEHUs BO3JyXa M TPYHTOBBIX BOJ», «llouBa — BakHEHImas COCTaBISIOLIAS
o6unocdepr», «PakTopel Aerpaganuy nousy, «IlapHUKOBEIHA 3 dekTy, «PaKTOPBI paJIMOAKTUBHOTO 3arpsi3HeHust Ouochepsny, «O0mas crpykrypa duochepsi»,
«PacmpocTtpanenue xu3Hu B 6uocheper, «O30HOBBIH 3kpan 6nocheps», «Kpyrosopot yriepoaa B Ouocdepe», «Kpyropopor azora B Ipupoie.

OOopynoBanue: Moenb-anunkanus: « Tunuunele OHOLEHO3bI», repbapwii «PacturenbHble coollnecTBay, Kouleknuu «buorenosy, «Bpemutenu
BRKHEHIINX CEJIbCKOXO3IHCTBEHHBIX KYJIbTYp», FepOapuy M KOJUIEKIUM PACTEHHH M )KUBOTHBIX, IPUHAIJICIKAIINE K PA3HBIM SKOJIOTHICCKUM TPYIITaM OTHOTO
Buja, Kpacnas xuura Poccuiickoit @eneparuu, n300paskeHUsI OXpaHSIEMbIX BHJIOB PACTCHHUN U )KHBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHI A ITPOI'PAMMBI 110 BUOJIOI'M HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIET'O OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHHs IpenMera «buoyorus» BBIAENCHBI CIEAYIOIIUE COCTABJISIOIIHAE: OCO3HAHHE OOYJArOIUMHCS
POCCHIHCKOM TIpaX{TaHCKON HIEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOSITENILHOCTH M CAMOOINPENENECHHIO, HATMUME MOTHUBAIMU K OOYYEHHIO
OHONOruH, IEIEHANPABICHHOE pa3BUTHE BHYTPCHHHMX YOEXICHHH JMYHOCTH Ha OCHOBE KIIIOYEBBIX ILIEHHOCTEH M HCTOPHYECKUX TPATUIMA Pa3BUTHS
OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIOCOOHOCTH OOYYarOIUXCs PYKOBOACTBOBATHCS B CBOEU JNESITEIBHOCTH I[EHHOCTHO-CMBICIOBBHIMH YCTaHOBKAaMH,
NPUCYIIIMMH CHCTEME OHOJIOTHIECKOTO 00pa3oBaHusl, HAJIMYHE SKOJIOTHYECKOTO PABOCO3HAHHS, CIOCOOHOCTH CTaBUTH IIEIU M CTPOHUTH KU3HEHHBIE TIaHBL.

JIngnocTHBIE pe3y TbTaThl OCBOCHHMS IpeaMmera «bronorus» nocturarorcs B eqUHCTRE Y4eOHOM M BOCHHMTATENBHOM ESATCIHHOCTH B COOTBETCTBHH C -
TPaJULHMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMH, HCTOPHYECKUMH H JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, HPHHSATHIMH B OOINECTBE - MpaBHJIAMH U



HOpMaMH IIOBEJIEHUSI M CIIOCOOCTBYIOT IIPOIECCAM CaMOIIO3HAHMS, CAaMOBOCIIMTAHHS M CaMOpPA3BHUTHUS, Pa3BUTUS BHYTPEHHEHW MO3UIUM JIMYHOCTH,
IIATPHOTH3MA, YBAKEHHS K 3aKOHY H IIPABOIOPSIKY, 9eJOBEKY TPy/a ¥ cTapieMy TOKOJIEHUIO, B3aMMHOTO YBaKeHHs, 6EPeKHOI0 OTHOIIEHHS K KYJIbTYPHOMY
HACJICIMIO U TPAJIALIMSIM MHOTOHAIMOHAIBHOr0 Hapoaa Poccuiickoii @enepanuu, NpupoJie U OKpyKaromieH cpee.

JIMyHOCTHBIE pe3yJbTaThl OCBOCHHUS yd4yeOHOro mpenMera «bHONOTHS» JOMKHBI OTpa)aTh TOTOBHOCTH MW CIIOCOOHOCTH  OOYYarOIIUXCsI
PYKOBOJICTBOBATHCSI COPMUPOBAHHOM BHYTPEHHEHW MO3MLIMENH JIHMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpPHUEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOEXIeHUM,
COOTBETCTBYIOIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOr0 00INECTBa, paclIMpEeHUE YKMU3HEHHOTO ONBITA U OMBITAa JAESITEILHOCTH B MpOIecce pealn3aiiu
OCHOBHBIX HAIlpaBJICHUN BOCIUTATEIHHON JESTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUU 00YyYarOUIErocss Kak akTUBHOT'O ¥ OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIeCcTBa;

0CO3HAHHUC CBOMX KOHCTHUTYIIMOHHBIX IPaB M 00S3aHHOCTCH, YBAKCHUC 3aKOHA U MTPABOTIOPSIIKA;

FOTOBHOCTH K COBMECTHON TBOPUECKOH AESITENbHOCTH MPH CO3MAaHUM YUY€OHBIX MPOEKTOB, PEIICHUU YYeOHBIX M TIO3HABATEIBHBIX 3a/1a4, BHITOJTHEHUN
OHOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OTMPENENSTh COOCTBEHHYIO IMO3UIIUIO IO OTHOIIEHHUIO K SIBICHUSIM COBPEMEHHON KU3HU U OOBSICHATH e€;

YMEHHE YUYHUTHIBATH B CBOMX JICWCTBUSX HEOOXOJUMOCTH KOHCTPYKTHBHOT'O B3aWMOJICHCTBUS JIOJEH C pa3sHBIMH yOCKICHUWSIMH, KyJTbTYPHBIMU
LIEHHOCTSIMH U COIMAJIbHBIM IOJIOKEHHUEM;

TFOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOI'O BBIIOJIHEHHUsI y4eOHBIX, MO3HABATEIBHBIX M MCCIEI0BATENILCKUX 3a7a4, YBaKUTEIHHOIO
OTHOIICHUS K MHCHHIO OTIITOHEHTOB MPH 00CYXKJICHHUH CITIOPHBIX BOIPOCOB OUOIOTHYECKOTO COJIEPIKAHUS; _

TOTOBHOCTH K TYMaHHATapHOM u BOJIOHTEPCKOM JIeSITETTBHOCTH

2) MIaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOPMUPOBAHHOCTh POCCUUCKON IPa’kIaHCKOM UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY HApOJly, UyBCTBA OTBETCTBEHHOCTH Iepen PoauHoil,
TOPJIOCTH 3a CBOH Kpaii, cBoro PoMHy, CBO SI3BIK U KyJIBTYPY, IPOIIJIOE U HACTOSIIIIEE MHOTOHAIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOINCHUE K TPUPOJHOMY HACJIEIHUIO U TaMATHUKAM IPHUPO/IbI, JOCTHKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CrOCOOHOCTH OIICHUBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTWH, TOHMMAHHS 3HAUYEHHUs OMOJOTMH B MO3HAHWUU 3aKOHOB
IIPUPOJIBI, B )KU3HU YeJIOBeKa ¥ COBPEMEHHOI0 OOIIECTBA;

ujeiiHasi yOe:x IEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 3a €r0 Cy1b0Y;

3) IYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUUCKOT0 HApO1a;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IIOBE/ICHHUS,

CIIOCOOHOCTH OIIEHUBATH CUTYAIIUIO ¥ IPUHHUMATH OCO3HAHHBIC PEICHHUS, OPUCHTHPYSICH Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE IMYHOTO BKJIAJa B IIOCTPOEHUE YCTOHYHBOTO Oy IyIIero; ' '

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISIM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHSATHUS IIECHHOCTEH CeMEHHOU JXKU3HU B COOTBETCTBUU C
TpajUIHUsIMH HapoJoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIUTAHHS

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHHUH;

MOHUMAaHHE SMOITHOHAIBHOTO BO3JIEHCTBUSI )KMBOH IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTH K CAaMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATH Ka4eCTBA TBOPUYECKOH JINYHOCTH;

5) pu3r.gyeckoro BocuTaHusi, GOPpMHUPIBAHUA KYJIbTYPbI 310POBbS H sMOIMOHAJIBHOI0 0/1aronoIyYns:I:



MOHMMAaHWE M pealu3aius 30pOoBOro H: 06e3omacHOro odbpasza >KHM3HHM (30pOBOE MUTAHUE, COOIIOJIEHWE TUTHEHUYECKUX TPABHII U HOPM,
cOaNaHCHPOBAHHEBIH PEXKUM 3aHATHH M OT/bIXa, peryispHas (usHyeckas aKTHBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO H KOMIIETEHTHOTO OTHOIICHHS K
CcOOCTBEHHOMY (PU3MYECKOMY M TICHXHYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [IEHHOCTH MPAaBHJI HHAUBHIyaJIbHOTO ¥ KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBECHUS B CUTYallUsIX, YTPOXKAFOIINX 3/I0POBBIO M JKU3HH JIFOACH;

0CO3HaHHUE TMOCIEACTBUN U HEPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aTKOTOJIS, HAPKOTHKOB, KyPEHHS);

6) TPYy10BOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AaKTUBHOM JESITEIBHOCTH TEXHOJOTHMUECKOH M COLMAIbHOM HAIPABIEHHOCTH, CIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBIIOJIHSTH TaKyIO J€STEIIbHOCTD;

MHTEPEC K Pa3IudHbIM cdepaM MpoPecCHOHATBHON AESITEIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIA BBHIOOP OymyIied npodeccuy M peaar30BhIBATh
cOOCTBEHHBIE KU3HEHHBIE TIIaHbL;

TOTOBHOCTD U CITOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSA:

HKOJIOTHYECKH IeIeco00pa3Hoe OTHOIIECHUE K IIPUPO/Ie KaK UCTOUHUKY JKM3HHU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIIICHHE YPOBHS DKOJOTMUYECKOM KyJNbTypbl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHMS IIOCTYIIKOB M OIICHKM HX BO3MOYKHBIX ITOCIEACTBUH IS
OKpYXKaroIIel cpe/ibl;

0CO3HaHHE TTI00ATHFHOTO XapaKTepa dKOJOTUUECKUX MpoOIeM U TyTel UX PelIeHHUs;

CIIOCOOHOCTh HMCIOJIB30BaTh NMPUOOpETAaeMble MPH H3YYCHWHM OWOJIOTHH 3HAHWS W YMEHHsSI MPH PEIICHUU MPOOJIeM, CBSI3aHHBIX C pallHOHAIbHBIM
[IPUPOIONIONIE30BaHNEM (COOMIOCHNE TIPABUII TIOBEJCHHS B IIPUPOJIE, HAIIPABJICHHBIX HA COXpPAHEHHE PAaBHOBECHS B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCHUCTEM,
ouochepsl);

aKTUBHOE HEMPUSTHE JCHCTBUU, NPUHOCALIUX BpEI OKPYKAIOIIEH HPUPOIHOHN cpele, yMEHHE MPOTHO3MPOBATH HEOJIArONPUSTHBIE IKOJOTHYECKHE
MIOCJICJICTBHSI MPEITPUHUMAEMBIX JIEHCTBUM U PENOTBPAIIATh HUX;

HAJIMYHE PA3BUTOIO HKOJIOTMYECKOTO MBIIIIEHUS, 3KOJIOIMYECKOM KyJIbTYphl, OIBITA JESTEIBHOCTH HKOJOTMYECKOH HalpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MMH B IO3HABAaTEIbHOM, KOMMYHMKAaTHBHOM M COIMAIbHON IpaKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOW NESTeNTbHOCTH
AKOJIOTMYECKOI HAIlpaBJIEHHOCTH;

8) meHHOCTH HAYYHOT 0 IO3HAHUS:

cOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKM M OOIIECTBEHHOM MpPaKTHKH, OCHOBAaHHOTO Ha
JIAAJIore KyJIbTYp, CIIOCOOCTBYIOIEr0 OCO3HAHUIO CBOETO MECTA B ITOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBON M UUTATENIBCKOU KYJIBTYPHI KaK CPEJICTBA B3aUMOJIEHCTBHSI MEXTY JIIOJIbMHU M ITO3HAHUS MUDA;

IIOHMMaHHe crenU(HKH OHONOTHE KaK HAYKH, OCO3HAHHS €& poju B (OPMHPOBAHHMH DPAlMOHANLHOTO HAYYHOTO MBIIUIECHHS, CO3JAaHHH LENOCTHOTO |
MpeJICTaBlIeHHsT 00 OKPYXKAIOIIeM MUpPE KaK O €JMHCTBE MPUPOBI, YeIOBeKa M OOINECTBA, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U pelieHun mpolieM
COXpaHEHHUsI IPUPOJHOIO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYHMMOCTH OMOJOTHH JUIS COBDEMEHHOM IMBHJH3AINN: OGECIIEYeHHs HOBOIO YPOBHS DA3BHTHS MEMIIHHBI, CO3JAHHC
MIePCIICKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelaTh peCypCcHbIE MPOOIEMbI pa3BUTHsI YEJIOBEUECTBA, MIOMCKA MyTEH BBHIXOAA U3 INI0OATBHBIX SKOJOTHIECKUX
rpo0JieM B o0ecTieUeHHs Iepexoia K yCTOHYMBOMY Pa3BUTHIO, pAalMOHATIFHOMY HCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (OPMHUPOBAHUIO HOBHIX CTaHAPTOB
YKU3HU;



3aMHTEPECOBAHHOCTh B IOJIYYEHMHM OHOJIOTUYECKUX 3HAHWM B IEJIX IOBBIICHUS OOIICH KYJIBTYPEI, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kax
COCTaBHOM 9aCTH (QYHKIIMOHAIBLHON IPAMOTHOCTH 00yUaroIuXcs, (OpMHUPYEMOI IPU M3yUeHUH OUOJIOTHH;

IOHMMAaHHUE CYIHOCTH METOJOB ITIO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIH30BATh IOJydYaeMble 3HAHHS JUIS aHAJIH3a U
OOBSICHEHHS SIBJICHHH OKPY’KaIOLEro MHpa U IPOHCXOMASAIIMX B HEM M3MEHEHHUH, yMEHHUE JleNlaTh 000CHOBAHHBIC 3aKIOYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB U
MMEIOIUXCS TAaHHBIX C IENBIO TTOyYeHHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIFHO HCII0JIb30BaTh OMOJIOTHYECKUE 3HAHUS JIJISl PEIIeHHsSI TPOOJIeM B peallbHBIX KH3HEHHBIX CHTYaIlHsX;

OCO3HAHHE LEHHOCTH HAy4HOH NEATENBHOCTH, TOTOBHOCTH OCYLIECTBIISITH NMPOEKTHYIO U HCCIIEJIOBATEIBLCKYIO JICSTEILHOCTh WHAMBHIYATbHO H B
rpymine;

TOTOBHOCTb M CIIOCOOHOCTH K HEIPEPBIBHOMY OOpa30BaHUIO M CaMOOOPa30BAHHIO, K AKTHBHOMY ITOJIYYCHHIO HOBBIX 3HAHUM 1O OHOJOTHH B
COOTBETCTBHU C KH3HESHHBIMH ITOTPEOHOCTSIMH.

METAINPE/IMETHBIE PE3YJIbTATHI

MerarnpeaMeTHsle pe3yJIbTaTbl OCBOCHHUS y4eOHOro npeamera «bronorusy BKIIOYAIOT: 3HAYMMBIE JUIsT (POPMUPOBAHUS MUPOBO33PEHHUS 00YUYAFOIIHXCS
MEXXIUCHUILINHAPHBIE (MEXKIIpEIMETHBIE) OOlleHayUHbIe ITOHSTHS, OTpaXKaloIIre 1EIOCTHOCTh HAYYHON KapTHHBI MHpa U CIEIH(DUKY METOIOB ITO3HAHHMS,
UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPIUsl, SIBJICHHUE, MPOIecC, CHCTEMa, HAYYHBIA (haKT, MPHUHIMI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHs, HcCe/loBaHUe, HAOMIONEHHEe, M3MEPeHHe, SKCIEPUMEHT M JPYIHX), YHHBEpCalbHble ydeOHble AEHCTBHS (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIE,
peryJIsTUBHBIE), oOecneunBaronye GopMupoBanue GyHKIMOHAIBHOW IPAMOTHOCTH M COIMAIIBHON KOMITETEHIIMH 00YYaIOIIUXCsI, CIIOCOOHOCTH 00YYarOHXCsI
HCII0JIB30BATh OCBOCHHBIE MEXIMCLUUILIMHAPHBIE, MHPOBO33PEHUCCKHAE 3HAHUS W YHUBEpCAIbHBIC Y4eOHBIC IEHCTBUS B I03HABATEILHOM M COIMAILHON
MIpaKTHKE.

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS IIPOTPaAMMEBI CpeJTHET0 0011ero 00pa30BaHusl IOJDKHBI OTPAKATh:

OgjajieHne YyHHBEPCAJTbHBIMH Y4eOHBIMH IT03HABATEILHBIMH 1€ CTBUSIMH:

1) 6a3oBble JoruUecKue JeiicTBUS:

CaMOCTOSTEIBHO (POPMYJIMPOBATH M aKTyaJIM3UPOBATH MIPOOIIEMY, pACCMATPHUBATE €€ BCECTOPOHHE;

MCIIOJIb30BATh IIPU OCBOCHUM 3HAHMH NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIH3a, CHHTE3a, CPaBHEHUS, KiacCH(pUKaimu, 0000IIeHN s ), pacKphIBaTh
CMBICIT OMOJIOTMYEeCKUX NOHSATHH (BBIACIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIUBATH CBS3H C APYTHMH [TOHSITHSIMH);

OIIPENEIIATh LEIH AEATEIbHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH UX JTIOCTUIKEHHSI, COOTHOCHTH PE3YJIbTAaThl JICITEIEHOCTH C MOCTABICHHBIMH IEJIIMU;

UCIIOJIB30BATh OMOJIOTMYECKUE TOHATHUS ISl 00BSICHEHHSI (DAaKTOB U SIBJICHUI )KUBOU TIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCY)KICHUS (MHIYKTHBHBIE, NEyKTUBHBIE, 10 AHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS] B pacCMaTPUBAEMBIX
SABIIEHUAX, YOPMYIHPOBATH BBIBOJIBI U 3aKIIOUECHHSL;

TIPUMEHSTH CXEMHO-MOJIEIBHBIE CPEICTBA I IIPEICTABIICHHS CYIECTBEHHEIX CBSI3eH M OTHOLICHHH B H3y4acMbIX OHONOTHYECKHX 0OBEKTaX, a TAKKe
MPOTUBOPEUU PA3HOTO POJIa, BHISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIHOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIAH PEILECHHS IPOOJIEMBI C yUETOM aHAIN3a HMMEIOIIXCSI MATEPUANTBHBIX U HeMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBEI B JESITEIIBHOCTD, OLICHHBATD COOTBETCTBUE pe3yJIbTaToB LeJISIM, OLCHHBATH PHUCKH TOCIEACTBHIA NS TeTHHOCTH;

KOOPJMHHUPOBATh U BBIIOIHATE Pa0OTY B YCIOBUSAX PealbHOI0, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aHMO/ICHCTBHUS;

pa3BUBATh KPeaTUBHOE MBIIIUICHUE IIPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HccIe0BaTeIbCKHE AeiicTBHS:



BIaJE€Th HaBBIKAMH yUYeOHO-HCCIICNOBATEIbCKOM M TPOEKTHOM AEATeNbHOCTH, HABBIKAMM pa3pelieHHs MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATENLHOMY ITOUCKY METOIOB PEIICHHS MPAKTHUYCCKHX 3a/1a4, TPHUMEHEHHIO Pa3JIMYHbIX METOJIOB TIO3HAHHUS; '

UCIIOJIB30BaTh Pa3IMYHbIC BHJIBI JICSTCIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAllnd, PeoOpa3oBaHUIO H INPUMEHEHHIO B Y4EOHBIX
CUTYyAIMsIX, B TOM YHCJIE TIPU CO3/IaHUHU YICOHBIX H COIMABHBIX IIPOEKTOB;

(bopMHPOBATH HAYYHBIN THIT MBIIUICHHS, BIIaJIeTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU ITOHATHIME U METOJIaMU;

CTaBUTEL U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACSITEIHHOCTH U KU3HEHHBIX CUTYAIHSIX;

BLISBIJIATH IPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTyalM3WpOBaTh 3ajady, BBIIBUIaTh FHIIOTE3Y €€ pelleHHs], HaXOJUTh apryMEHTBI Ui J0Ka3aTelbCTBa
CBOMX YTBEPIK/ICHUH, 3a/1aBaTh apaMeTphl U KPUTEPUH PELICHUs;

AHAJIM3MPOBATh MOJYYCHHBIE B XOJIE PEUICHHS 3aJaul Pe3yJIbTaThl, KpUTHUECKH OIEHHWBATh MX JJOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IIeJICHANIPABICHHBIN IIOMCK IIEPEHOCA CPEJICTB U CIIOCOO0B IeHCTBHS B IPOYECCHOHAIBHYIO CPELLY;

YMETh [IEPEHOCUTH 3HAHUS B IT03HABATEIBHYIO M MPAKTUYECKYIO 00IaCTH KU3HEAESTEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHRIX 00TacTeH;

BELIJIBUTATh HOBBIC HJICH, MTpeIaraTh OPUTHHAIBHBIE [TOAX0/Ibl U PEIIeHNUs], CTABUTH npo6neMm U 3a/1a4, JOIYCKAIOIIHe albTepHATUBHBIC PEIIEHUS.

3) pa6ora ¢ nuadopmanuei:

OpPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HHPOpMAKU (TeKcTe yueOHOro HOCOOUs, HayuHO-IIOMYIISIPHON JIUTEpaType, OMONOrHYECKUX CIOBapsAX M
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0Oa3zaX [MaHHBIX, B VIHTepHeTe), aHAIM3MPOBATh HWH(YOPMALHUIO Pa3JIMUHBIX BHAOB M (OPM HpPEICTABICHHS, KPHUTHYECKH
OLIEHUBATH €& JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTD;

(GOpMyYIIHPOBATEH 3allpPOCHl U IIPUMEHSTH Pa3IMYHbIE METOJBI IPU IOUCKE M 0TOOpe OHOJOrnuecKod HHPOPMAIUK, HEOOXOAMMOM Ul BBIIOIHEHHUS
y4eOHBIX 33/1a4;

NpHOOpeTaTh OIBIT HCIOJIB30BaHUS HHPOPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJOIUH, COBEPIIEHCTBOBATH KYJILTYPY AKTHBHOIO MCIIOJIb30BAHMS
a3 IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENLHO BEIOUPATh ONTUMAIBHYIO (OPMY MpeACTaBICHHsI OHOJIOTHYECKOW HH(OpMAIUU (CXeMBbl, rpadUKH, AUarpaMMbl, TaOJIUIBL, PUCYHKH U
Apyroe);

UCIIONIL30BAaTh HAYYHBIM SI3BIK B KayeCcTBE CpeJCcTBa Hpu pabore ¢ Ouosorndeckod uHMOpMammei: NPUMEHATh XHMHUYECKHE, (DU3HMYECKHE H
MaTeMaTH4YEeCKHE 3HAKH M CHMBOJIBL, (GOpMYyIibl, abOpeBHATypy, HOMEHKJIATYpy, MCHOJB30BAaTh W IMpeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJIsTHOCTH;

BJIJIETh HaBLIKAMH PACIIO3HABAHUS U 3alIUTHI HHGOpMAIUK, HHYOPMAITMOHHON 0€3011aCHOCTH JIMYHOCTH.

OgnajeHue YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMH JeHCTBUSIMH:

1) o0menne:

OCYINECTBIIATH KOMMYHHKAIIMK BO BeeX cepax KHU3HHM, aKkTHBHO y4acTBOBAaTh B AUAJIONe MIIM JIUCKYCCHHU IIO CYLIECTBY 00CYXJaeMoi TeMbl (YMEHHE
3a/[aBaTh BOIPOCHI, BHICKA3bIBATh CYXKIECHHS OTHOCHTEIIBHO BBHIIOJHEHHS TMpPe/IaraeMoii 3a1auil, YIUTHIBATh HHTEPECH U COTJIACOBAHHOCTH O3 JPYTHX
YYaCTHHKOB JIAJIOTa UM JTUCKYCCHH);

pacro3sHaBaTh HeBepOaIbHbIE CPEJICTBA OOLICHHS, TOHUMATh 3HAUYCHHE COLMAIBHBIX 3HAKOB, NIPEIIOCHUIOK BOSHMKHOBEHUS! KOH(QIIMKTHBIX CHTYallUi,
YMEThH CMST4aTh KOH(IMKTHI M BECTU IIEPErOBOPEI;



BIIQJIETh PA3MUYHBIMH CIIOCOOAMHU OOIIEHMS ‘M B3aMMOCHCTBUS, NMOHUMATh HAMEPEHWUs JIPYTUX JIFOJICH, MPOSBISTH YBAXKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOH (hopMe (HOpMyIUPOBATH CBOU BO3PAKCHHS,;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX Cpe,[[CTB

2) cOBMeCTHAasI IeSITEJbHOCTh:

MMOHMMAaTh M MCIOJIb30BaTh IPEUMYIIECTBA KOMAHJIHOH M HMHJMBUIYyaIbHOW pabOTHI NMpH pEIIeHHH OMOJOTHYECKOW MpoOJieMbl, 00OCHOBHIBATH
HEO0OXOIUMOCTH IPUMEHEHHUSI TPYIIIOBBIX (POPM B3aUMOJCHCTBUS MPU PEUICHUN yueOHOH 3a1a4u;

BBEIOMPATH TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH C YUETOM OOIIUX UHTEPECOB M BO3MOKHOCTEH KXKIOTO YiIeHA KOJIEKTHBA;

MPUHUMATh 1€ COBMECTHOH JESTebHOCTH, OPraHW30BBIBATE U KOOPJIUHUPOBATH JCHCTBHS MO €€ JOCTHIXKCHHIO: COCTABJISTH IUIAH JEHCTBUIA,
pactpeensTh poyin ¢ y4ETOM MHEHUH yJYaCTHUKOB, 00CYKaTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHHBATh Ka4ECTBO CBOETO BKJIAJA U KAXKJIOI0 YYaCTHHKA KOMaH/b! B OOIIHH pe3yIbTaT 10 pa3paboTaHHBIM KPHTEPHSIM;

mpejiaraTb HOBBIE IIPOEKTHI, OIIEHUBATH UJIEH C IIO3UIIMHA HOBU3HBI, OPUTUHATIBHOCTH, TPAKTHUECKON 3HAYMMOCTH,

OCYIIECTBJISTH TIO3UTUBHOE CTPATETNUYECKOE ITOBE/ICHUE B PA3IUYHBIX CUTYALUSX, IPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, OBITh HHUITMATHBHBIM.

OBJaieHne yHUBEPCAJILHBIMUI PeryJsiITHBHBIMH /1€ CTBUSIMH:

1) camoopranuzanus:

UCIIOJIE30BaTh OMOJIOTMYECKUE 3HAHUS JUISL BBISIBIICHUS TTPOOJIEM U UX PEIICHHUS B KU3HECHHBIX U YICOHBIX CUTYAIUAX;

BBIOMPATH HA OCHOBE OMOJIOTMYECKUX 3HAHU 11€JIeBbIe U CMBICIIOBbIE YCTAHOBKH B CBOMX JCHCTBHUSX M MOCTYIIKAX 1O OTHOIUICHHIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJTbHO OCYIIECTBIISITh II03HABATEIBHYIO JESTEIBHOCTb, BBISIBISITH MPOOJIEMBI, CTaBUTh H (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B
00pa3oBaTeIbHOM JIeITEIbHOCTU U KU3HEHHBIX CUTYaLUSIX;

CaMOCTOSTEIBHO COCTABIISITH IIJIaH PEIIEHUs IPOOJIEMbI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MpeIITOYTeHUH];

JlaBaTh OIICHKY HOBBIM CUTYAaIIHsIM;

pacHIMpsiTh paMK# y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX IPEJIITOYTEHUH;

JleraTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (DOPMHUPOBAHUIO U MPOSIBICHUIO MIHPOKOH IPYIHUIMH B Pa3HBIX 00JACTSIX 3HAHUH, MMOCTOSHHO MOBBIIATH CBOM 00pa3oBaTEIbHBIA U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JTaBaTh OIICHKY HOBBIM CHTYyalUsIM, BHOCUTH KOPPEKTUBBI B AESTEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIETSIM;

BJIaJIETh HAaBBIKAMH I103HABATENIbHOU pedIieKCuu Kak 0OCO3HAHMS COBEPINAEMBIX JIEHCTBUN U MBICIUTEIBHBIX IIPOILIECCOB, MX PE3yJIbTATOB U OCHOBAHHUH,
HCIIONIB30BaTh MPHEMBI pe(IIEKCHH IS OLEHKH CHTYalldH, BHIOOPA BEPHOTO PELICHHS;

YMETH OIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHHS 110 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI ¥ apIYMEHTHI APYTUX IPU aHAIHU3E Pe3yJIbTaTOB AESITEIbHOCTH;

3) npunsaTHE Ce0s1 N JAPYTHX: '

MpPUHUMATH ce0s1, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IMPUHUMATh MOTUBBI M apIyMEHTHI IPYTUX IIPU aHAJIU3€E Pe3yJIbTaTOB JAESITebHOCTH;

MPH3HABATH CBOE MPABO U MPABO JIPYTUX Ha OLIHOKH;

pa3BHUBATH CIIOCCOHOCTH IIOHUMATh MUP C IMO3HIIMII JPYTOTr0 YeJIOBEKa.



IHNPEJMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3yibTaThl OcBOoeHHs nporpammbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIFOYAIOT crelupuyeckue il y4eOHOro IpeaMera
«buomorust» Hay4HBIE 3HAHMUS, YMEHUS " CIIOCOOBI necTBUi o OCBOCHHUIO, HUHTEepIpeTaIiu
U TpeoO0pa30BaHMIO 3HAHHM, BUIB!I AEATEIBHOCTH IO IOJyYEHHWIO HOBOTO 3HAHUS M NPUMCHEHHIO 3HAHHM B Pa3IUYHBIX YUeOHBIX CHUTYallUsX, a TaKKe B
peanbHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mpeaMeTHbIe pe3yIbTaThl MPEICTABICHBI 110 rOaM 00yJIeHHSI.

[IpenMeTHBIE pe3yIbTaThl OCBOEHHS yueOHOro npeamera «buonorusy ¢ 10 kiacce NOIKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUHI O MECTE U pOJIM OUOJIOTUH B CUCTEME HAYYHOI'O 3HAHMSI €CTECTBEHHBIX HAYK, B (POPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-
HAayJHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKIAJE POCCUUCKHX M 3apyOEKHbBIX YUEHBIX-OMOJOIOB B pa3zBUTHE OMOJOIMH, (YHKIHOHAIBHOM
IrPaMOTHOCTH YeJIOBeKa JIJISl PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKphIBaTh COJEpXKaHWE OMOJOTMUYECKUX TEPMHHOB M TIOHSTHH: KHU3HB, KJIETKA, OPraHU3M, MeTa0om3M (0OMEH BEIECTB U MpeBpalleHue
SHEPIUH), TOMEOCTa3 (CaMOperyJIsius), YpOBHEBAsI OpraHU3alIHsl KUBBIX CHCTEM, CAMOBOCIPOH3BEICHUE (PEIIPOIYKIIHsI), HAC/IEICTBEHHOCTh, H3MEHIUBOCTD,
pPOCT U pa3BUTHE;

YMEHHE H3NaraTb OHOJOTHYEeCKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs, [EHTpalTbHas JIO0rMa MOJEKYJIIPHOH OHOJOIHH), 3aKOHBI
(I'. Meunenst, T. Moprana, H. 1. BaBuiosa) u ydeHus (0 IEHTpax MHOIooOpasusi U NMPOUCXOKIEHHS KyJIbTypHbIX pactennii H. V. BaBuiosa), omnpeaessTs
IPaHUIBI UX TPAMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJeTh METOJaMM HAy4YHOTO IO3HAHWs B OHOJNOTMH: HAOIIOJNCHHWE W ONKMCAHHE JKUBBIX CHCTEM, IMPOIECCOB M SIBICHWN, OpraHu3aius H
MIpOBe/ICHUE OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBHKEHHE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXJY HCCICIyEeMbIMH BeJIHYHHAMH, OOBSCHCHHUE
MOJTyYEHHBIX PE3yJIbTATOB, UCIIOJB30BaHHBIX HAYYHBIX OHITUH, TEOPUN U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUHU MOJYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICNSTH CYIIECTBEHHBIE IPU3HAKU BHPYCOB, KIETOK IPOKAPUOT U 3YKAPHUOT, OJHOKIETOUYHBIX H MHOTOKJIETOYHBIX OPraHU3MOB, 0COOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB U IPEBPALIECHUS SHEPIHH B KJIeTKe, (OTOCHHTE3a, IIIACTHYECKOTO U YHEPreTHYeCKOT0 00OMEeHa, XeMOCHHTEe3a, MUTO3a, Meio3a,
OTLIOIOTBOPEHHUS], PA3MHOKEHHUSI, HHAUBUIYAILHOTO PAa3BUTHS OpraHu3Ma (OHTOTEeHE3);

YMEHUE IPHUMEHSThH IIOJIyYE€HHBIC 3HAHUS UL OOBSCHEHMsI OMOJIOIMYECKHX IIPOLIECCOB M SIBJICHUH, UISI NPHHATHS MPAKTHUCCKUX PEHICHUH B
MIOBCE/IHEBHOH JKHU3HU C LEJbI0 00ecIeueHus: 6€30IaCHOCTU CBOETO 3/I0POBBSI U 3JI0POBbSI OKPYKAIOIIHUX JTIO/IeH, COOMIOIEHUST HOPM I'PaMOTHOT'O ITOBEJICHHS B
OKpY’Karole NMpUpoaHOH cpelie, IOHUMaHUuEe HEOOXOUMOCTH UCIIOIb30BAHUS JOCTHKEHUH COBPEMEHHON OMOJOTHU M OHOTEXHOJIOTHH ISl paliOHAIBHOTO
MIPUPOIONOIE30BAHUS;

YMEHHE peIlaTh 3JIEMEHTApHBIE I'€HETUYECKUE 3aJladd Ha MOHO- M JUTHOpPHIHOE CKpeIlWBaHUE, CIETUIEHHOE HACJIeJJOBAHUE, COCTABJIATH CXEMBI
MOHOTHOPHTHOTO CKPEIIUBAHUS [T peICKa3aHus HACJIeIOBAHUS TPH3HAKOB Y OPTraHU3MOB;

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE U MpaKTHYeCKHe paboThl, COOIIOAATH IpaBuia Npu paboTte ¢ y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OIEHMBATh M HHTEPIPETHPOBATH HH(OPMAIUIO OHOJOTHYECKOTO COJICPIKaHMs, BKIIOYAOIIYIO IICEBOHAYYHBIE 3HAHHS U3
pa3IMYHBIX HCTOYHUKOB (CpEeICTBA MacCOBOH MH(MOpMAIHH, HAYYHO-IIOIYJIIPHBIE MaTepPHUANIbl), STHYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEC0BAHUN B OHOIOTHH,
MEJIMIIIHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/laBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHs], 00001mas OHOIOTHYECKYIO0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO
HCIIOJIb30BaTh MOHATUHHEIN annapar OUOJIOTHH.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro mpeamMera «buonorus» ¢ 11 kiacce nOMKHBI OTPAXKaTh:



c(hOpMHUPOBAHHOCTH 3HAHHUM O MECTE U POJIU OMOJIOTHH B CHCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (QOPMHUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-
HAay4YHOH KapTHHBEI MUpAa M HAYYHOIO MHMPOBO33DEHHS, O BKJIAJIE POCCHHCKUX U 3apyOeXkHBIX YUEHBIX-OHMONIOTOB B Pa3sBUTHE OHONOTHMH, (YHKIHOHAIHLHON
rPaMOTHOCTH YeJIOBeKa JUISl PEIICHS )KU3HECHHBIX 3a/1a;

YMEHHE PacKphIBaTh COJEp)KaHHe OHOJOTHYECKUX TEPMHUHOB W MOHSITHM: BHJ, MOIMYJSLHUS, T€HOQOH], 3BOJIONUS, IBIDKYIIHE CHIBI ((HakTophl)
9BOJIFOIMH, MPUCIOCOOJICHHOCTh OPraHW3MOB, BUA000pa3zoBaHUE, HKOJIOTMYECKHE (PAKTOPBI, DKOCHUCTEMa, MPOJYIEHThI, KOHCYMEHTBI, PEIYyIEHTHI, IerMu
MIATAHMS, SKOJIOTHYECKas MUpaMuJia, OMOTeoIeH03, bnocdepa;

yMEHHE H3jaraTh OWOJIOTHYeCKHe Teopuu (IBororuoHHass Teopuss Y. JlapBWHA, CHHTEeTHYECKas: TEOPHUsI BOJOIHH), 3aKOHbI M 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactra K. M. bapa, uepenoBanus riaBHbIX HanpaBieHUd U myTed sBomtonuu A. H. CesepriioBa, yuenusi o 6uocepe B. U. Bepnaackoro),
OTIPEJICIISTh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIAJETh METOJIAMU HAYYHOI'O IO3HAHHUS B OHOJIOTHMH: HAOJFOJEHUE W OINMHCAHHME JKUBBIX CHCTEM, MPOIECCOB U SIBICHHM, OpraHu3aius H
MpPOBE/ICHHE OHUOJOIHYECKOI0 JKCHEPUMEHTA, BBIIBHMIKEHHE TI'MIIOTE3bl, BBIIBICHHE 3aBUCHUMOCTH MEXIY MCCICNYEMbIMH BEIUYMHAMH, OOBSICHEHHE
MOJIyYeHHBIX Pe3yIbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX IIOHSITUN, TEOPHI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJBI HA OCHOBAHUU [TOJIyUYEHHBIX PE3YJILTATOB;

YMEHHE BBIICISTH CYLIECTBEHHBIE NMPU3HAKH CTPOEHUS OHOJIOIMYECKMX OOBEKTOB: BHUJOB, IOIYJSIHIA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoIeHO30B ¥ 3KOCUCTEM, OCOOEHHOCTH IIPOIECCOB: HACIEACTBEHHON HM3MEHUMBOCTH, €CTECTBEHHOIO 0TOOpa, BHI000Pa30BaHUsL, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUSI IKOJIOTUYECKUX (PAKTOPOB HAa OpPraHU3MBI, IIEPEHOCA BEIIECTB U IMOTOKA JHEPIHU B IKOCHCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUH B
9KOCHCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHUYECKHX ITUKIIOB B OHochepe;

yMEHUE TPUMEHSTH IOJyYEeHHBIE 3HAHHS [ OOBSICHEHMS] OMOJOTMYECKMX IPOIECCOB M SIBICHHM, A IPUHSATHS MPAKTHYECKUX pEIIeHUH B
MMOBCETHEBHOM XKU3HU C LEIBI0 o0ecTieueHus 0€30MacHOCTH CBOETO 3J10POBbS M 3/I0POBBS OKPYKAIOLIUX JIFOJICH, COOIIOICHHSI HOPM I'PaMOTHOTO ITOBEICHUS B
OKpYIKAloIed TPUPOIHON cpele, MOHUMAaHWE HEOOXOIMMOCTH HCIOJB30BAHUS JOCTH)KEHHUH COBPEMEHHOH OHWOJOTMH JUIS  PalHOHAIBLHOTO
MIPUPOIOTIOIH30BAHMS;

YMEHHE pelaTh dJIeMEeHTapHbIe OMOJIOTHIECKHE 3a/1a9H, COCTABIISITH CXEMbI IIePEHOCa BEIECTB M SHEPTUH B SKOCUCTEMaX (IICTTH ITHTAHUS ),

yYMEHHE BBIOJHSTH Ta00OPaTOPHBIC U MPAKTHYECKUEe padOTHI, COOIIOIATH MpaBUIIa IpH padoTe ¢ y4eOHBIM U JTAOOPATOPHBIM 000PY/I0BAHHEM;

YMECHHE KPUTHYCCKH OIIEHHUBATh W WHTEPIPETHPOBATH HH(OPMAIMIO OHMOJIOTHYECKOTO COJEPIKAHHS, BKIIIOYAIOIIYIO IICEBJIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HCTOYHHUKOB (CpeJCcTBa MacCOBOM HH(pOpPMAlWMK, HAy4YHO-IIONMYJSPHbIE MaTepHalibl), paccMaTpUBaTh IJIOOATbHBIE YKOJIOTHYECKHE IMPOOTIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO [TO3UIHUIO;

YMEHHE CO3/[aBaTh COOCTBEHHbIC MUCbMEHHBIC U YCTHBIE COOOIIEHHUs, 00001asi OMOIOrHYecKyto HHPOPMAIIUIO U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO
HCII0JIH30BaTh IOHATHHHBINA anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammeHnoBanue pa3ziesioB ¥ TeM IPOTrPaMMBbI KomuyecTBo yacos DnexTpoHHbIE (U POBEIE) 0Opa3oBaTeIbHBIC
/11 Bcero KonTposnbabie [IpakTuueckue pecypebl
paboTEI paboThI
1 buonorus kak Hayka 2 0,5 bubumoreka [JOK
https://m.edsoo.ru/7f41¢292
2 JKuBbie CUCTEMBI U UX OpraHU3aIIUsI 1 bubmmotexa IOK
https://m.edsoo.ru/7141¢292
3 XUMHYECKHH COCTaB U CTPOCHHUE KIIETKU 8 1 0,5 bubnnotexa [{OK
https://m.edsoo.ru/7141¢292
4 KusaenesarenbHOCTh KIETKH 6 0,5 butnuoreka [JOK
https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME 1 MHAUMBHUIYAIIbHOE PA3BUTHL 4 bubsmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh 1 HKBMEHUMBOCTH 8 0,5 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexnust opranuzMoB. OCHOBBI 3 bubnuorexa [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOTPAMME




TEMATUYECKOE IINTAHUPOBAHMUE -

11 KJIACC

Ne HanmeHoBaHUME pa3enoB U TeM 1 KonngecTBO yacos | DnekTpoHHBIE (TTH(POBBIE) 00pa3oBaTEIHHbBIC

n/m HPOTRANINEL Beero||  KountponbHble [IpakTueckue peCypCrI

paboThI paboTsI
h ||9BOJHOIH/10HHa${ OMOIOTHs ” 9 ” H 1 ”BI/I6JII/IOTCKa HOK https://m.edsoo.ru/7f41cc74
Z Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 10 0.5 butnumorexa [{OK https://m.edsoo.ru/7f41cc74
3emiie

‘3 HOpraHI/BMbI U OKpYXKarolias cpeja “ 5 Jl H 1 “BI/I6HI/IOT€K3_ [HOK https://m.edsoo.ru/7f41cc74
4 ]C006H160TBa U HKOJIOTHYECKHE CHCTEMBI “ 9 J[ “ ”BH6J1H0TeKa ITIOK https://m.edsoo.ru/7f41cc74
5 !Pe3epBHoe BpEMs H 1 ” ” “
OBIIEE KOJIMYECTBO YACOB 110 34 0 2.5

[TPOT'PAMME
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