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HOACHUTEJIbBHAA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJOTMH TEOPETHYECKYI0 OCHOBY /ISl ONpEICIICHHS
MOJX0A0B K (OPMHPOBAHMIO COJAEpKaHUS ydeOHoro mpeamera «buonorus» cocraBuiIu:
koHnenrtyanbuble nojoxeans OI'OC COO o B3auMOOOYCIIOBIEHHOCTH ILeJeH, COJepiKaHus,
pe3yIbTaToB 00y4YeHUS U TPEOOBAHMIA K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 00IITHX
LEeIsIX M NPUHIMIIAX, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEJIHEro O0OIero
obOpa3oBanusi B Poccuiickoii denmepanmm, a TakkKe TOJOXKEHUS O crenuduke Ouosoruu, e
3HAYEHUH B [NO3HAHUH JKUBON IPUPOABI U 0OECIIEUEHUH CYIIIECTBOBAHMSI UEIOBEYECKOTO O0IIeCTBA.
CornacHO Ha3BaHHBIM IIOJIOKEHUSM, OTIPEIEIICHB OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTUH U

€€ CTpYKTypa.

[Tporpamma mo OGuosorun Aa€T MpEACTaBICHUE O LENsAX, 00 oOmiel cTpareruu o0ydeHwus,
BOCITUTaHMS U Pa3BUTHS 00ydarolnuXcs CpefcTBaMu yueOHoro npeamera «buosnorus», onpenenser
00s3aTeNbHOE MPEIMETHOE COJIEp)KaHUe, ero CTPYKTYpY, paclpelesieHne Mo pasfeiaM U TeMaM,
PEKOMEHIyeMYIO TTOCIIEA0BATEIIEHOCTh N3YUeHHs y4eOHOTO MaTepHralia ¢ y4ETOM MEXKIIPEeIMETHBIX
W BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKA  00pa3oBaTeNbHOTO  MpOIEcCa,  BO3PACTHBIX
0COOeHHOCTEN 00yJaromuxcsl.

B mporpaMmMe 1o OHOJIOTMM TaK)X€ YUMTHIBAIOTCS TpeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM H TIPEAMETHBIM pe3yibTaTaM oOydeHus B (HOPMUPOBAHUHI
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHPHON ACATEIBHOCTH/YYEOHBIX MEHCTBUN OOYJarONIUXCs IO
OCBOEHHIO COJICPKaHUs OMOJIOTHYECKOTO 00Opa30BaHuUs.

B mporpamme mo Ouonoruu (10—11 kmaccel, 6a30BbI YpOBEHB) peaM30BaH MPUHIUTI
MPEEeMCTBEHHOCTH B M3y4eHHH Ouosiorud, Onarofaps dYeMy B HEH MpocMaTpuUBaeTCs
HaINpaBJICHHOCTh Ha DPAa3BUTHE 3HAHMM, CBA3AHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHUEHTAlUil  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHUS,
MPEACTABICHUI O 3I0POBOM 00pa3e KU3HHU U OCPEKHBIM OTHOIICHUEM K OKPYXKAIOIIEH TPUPOTHON
cpene. [losTomy Hapsay ¢ u3ydeHUEM OOLIEOMOTOTHUECKUX TEOPHid, a TaKKe 3HAHUNA O CTPOCHUU
KUBBIX CHUCTEM pAa3HOTO0 paHra M CYIIHOCTM OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B
nporpaMMe 1Mo OHOJIOTUM YAEJICHO BHHUMAaHUE MWCIOJNb30BAHUIO TIIOJYYEHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM JUId pELIECHUS MPUKIAIHBIX 3a7ad, B TOM 4YHCJE: MNPOPUIAKTUKH
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YeJIOBEKa,  MEIUKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBAaHHS SKOJIOTHYECKH I1e]1eco00pa3HOro MOBEIEHUs B OKpY)KAoIleld NpPUPOJHON cpene,
aHalli3a BIIMSAHUS XO3SIMCTBEHHOM JIEATENIBHOCTH 4YEJIOBEKa HA COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHME BHHMMAHUS K MPUKIATHOW HANPaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHHUs YCIOBUU JUIsl pelIeHus
OJIHOM M3 aKTyallbHBIX 3a[a4 UIKOJBHOTO OMOJIOTMYECKOTO O0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopMupoBaHre y O0OY4YaIOIIUXCS CIOCOOHOCTH aJalTUPOBAThC K W3MEHEHUSM JIUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosoruss Ha ypoBHe cpenHero oOmero o0Opa3oBaHMs 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (opMUpoBaHHE Yy OOYYalOIIUXCs NPEACTAaBICHUNH O HAaydyHOM KapTHHE MHpa,
pacuupsieT u 00001IaeT 3HaHUS O >KMBOHM MpUpoje, €€ OTIMUUTENIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMM M DHBOJIIOLUHU, CO3MAET YCIOBUSA [UIA: TO3HAHMS 3aKOHOB JKMBOM IPUPOJBI,
¢dopmupoBaHus (QYHKIMOHAIBHOM TpaMOTHOCTH, HaBBIKOB 3JI0pOBOTO U Oe3omacHoro ooOpasa
YKU3HHU, DKOJIOTUYECKOTO MBIIIJIEHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOU IIPUPOJE U YEIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKKe IS PEIIeHUs] BOCIUTATEIbHBIX U Pa3BUBAIOIINX
3aay cpegHero oOmero oOpa3oBaHUs, colMaIM3alMu oOywaromuxcs. M3ydeHue Ouosioruu
oOecrieunBaeT yciaoBHA Ui (OPMUPOBAHHMS HMHTEUIEKTYaJbHBIX, KOMMYHHUKALMOHHBIX U
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MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTErpaluy OMOJIOTHYECKIX
3HAaHUH C MPEICTABICHHUSIMU W3 APYrHMX YYEOHBIX NPEIMETOB, B YACTHOCTH, (U3UKU, XUMUHU U
reorpadun. Ha3BanHble TOJOXKEHHUS O MpeaHa3sHauYeHHH YydeOHOro mnpenmera «buosorus»
COCTaBWJIM OCHOBY JJISI OIIPEENICHHs MOAX00B K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COACpIKaHus,
MPEJCTABICHHOTO B MIPOrpaMMe 1o OHOJIOTHH.

OT10op conepxanus ydyebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTypOCOOOpPA3HOIO MOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOYYaroIIMEcs JOJIAKHbI
OCBOUTH 3HAHUS M yMEHWsI, 3HaUMMBbIe Ui (OPMHUPOBAHUS OOIIEH KYIbTYpHI, OINPENEIISIONINe
a/IcKBaTHOE IIOBEJCHHE UYEJOBEKa B OKpPY)KAIOIIEW MPUPOIHON cpene, BOCTpPEOOBAHHBIE B
MOBCETHEBHON J>KM3HM U TMPAKTHYECKOU HesTeabHOCTH. Oco00€ MeCcTo B ITOM CHUCTEME 3HAHHMA
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITYXKaT OCHOBOM il (JOPMHUPOBAHUS TIPEICTABICHUM
(¢} COBpCMCHHOfI CCTCCTBCHHO-HaquOfI KapTUHC MHpPa W HCHHOCTHBIX OPHUCHTAMAX JIMYHOCTH,
CrOCOOCTBYIOIIUX TYMaHU3AIUN OMOJIOTUYECKOTO 00pa30BaHMsL.

CtpykTypupoBaHUE COJEpKaHUs y4eOHOTO Marepuaja B IIporpaMme 10 OHOJIOTHH
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUNA 00 OTIMYMTENIBHBIX OCOOCHHOCTSX
YKUBOU MPUPOJIBI, O €€ YPOBHEBOW OpPTaHMU3AIIMN U SBOJIIONHNH. B COOTBETCTBUM C 3THM B CTPYKTYype
yaeOHoro nmpenmera «buosorus» BblIEIEHbI CIeAYyIOIINe coJepxKaTelbHble JIMHUN: «bruonorus kak
Hayka. Meroabl HayyHOro mo3HaHus», «KieTka kak Ouosjormyeckas cucreman, «OpraHusM Kak
Oouosoruyeckas cucrema», «Cucrtema u MHOrooopasue opraHmyeckoro Mupa», « IBOJIOIUS KUBOI
MIPUPOJIBIY, «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenus yuyebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIHHONW OpPraHU3alliy )KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUH UCIOIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX ACWCTBUIA B OTHOLICHUH
00BEKTOB ’KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTrkeHne nenu u3ydeHus: ydeOHoro mnpeamera «buomorus»» Ha 06a30BOM ypOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOCHHC 06y‘IaIOHII/IMI/IC$I CHCTEMBI 3HAHUH O OHMOJIOTHYECKUX TCOpUAX, YUCHUAX, 3aKOHAX,
3aKOHOMCPHOCTAX, TUIIOTE3aX, IMpaBujax, CIyXallux OCHOBOU JUIA (l)OpMI/IpOBaHI/IH Hpe,Z[CTaBJ'IeHI/Iﬁ
(¢} eCTeCTBeHHO-HaquOﬁ KapTUHEC MHUpa, 0 METOJaX HAYUYHOI'O IIO3HAHUA, CTPOCHHUH, MHOFOO6pa3I/II/I
A OCOOCHHOCTSAX JKUBBIX CHCTEM Pa3sHOro YypoOBHA OpraHu3alvy, BbIJAAOIUXCA OTKPBITHAX W
COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

q)OpMI/IpOBaHI/IC y 06yqa}01u1/1xc51 IMMO3HABATCJIbHbBIX, HWHTCJUICKTYAJIbHBIX W TBOPYCCKHUX
CIIOCOOHOCTEH B mponecce aHajlin3a NAHHBIX O IIYTAX Pa3BUTHA B O1oI0THHU HAYYHBIX B3IJIAH0B,
UaeH U IoAX0J0B K HN3YYCHHIO KHUBBIX CUCTEM PA3HOI'O YPOBHA OPraHU3allNN;

CTaHOBJIEHUE Y 00y4JaroLInXcs 00Iel KyabTypbl, QYHKIIMOHAIBHOM IrPaMOTHOCTH, pa3BUTHE
YMEHUI OOBACHATh U OLIEHUBATh SIBJICHUS OKPYXKAIOIIEro MHUpa XHBOW MPUPOJbI Ha OCHOBAHUU
3HAHUH U OMBITA, MOTYYEHHBIX IPU U3YYEHUH OHOJIOTHH;

(I)OpMI/IpOBaHI/Ie y 06yan0mec51 YMGHI/Iﬁ HJUIFOCTPUPOBATH 3HAYCHUC OMOJIOTHYCCKHX
3HaHUN B HpaKTquCKOP’I ACATCIIBHOCTH YCJIIOBCKA, PA3BUTUH COBPEMCHHBIX MCAUIIUHCKHUX
TEXHOJIOTUH U an06HOTCXHOHOFHﬁ;

BOCIITUTaAHHUEC yGC)KI[éHHOCTI/I B BO3MOKHOCTH TIO3HAHHUS 4YEIIOBEKOM JKHBOU puponl,
HCO6XOI[I/IMOCTI/I Gepen(Horo OTHOIICHHUA K HCI>'I, CO6J'IIOI[CHI/IH OTUYCCKUX HOPM IIpU NPOBCACHUU
OMOJIOTHYECKUX HCCHCHOBaHHﬁ;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUH I IOBBILIEHUS YPOBHS SKOJIOIMYECKOMN
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

[IPUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUN B IIOBCEIHEBHOM XWM3HU U1 OLIEHKU
MOCIIEICTBUI CBOEH JESATENbHOCTH [0 OTHOILICHHIO K OKpYXKalomel cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAHHE U COOITIOICHUE Mep TTPO(UITAKTHKN 3a00JIEBaHUH.

B cucreme cpennero oOuiero odpaszoBanusi «buonorusi», uzydaemasi Ha 6a30BOM YpOBHE,
SABIISICTCS  00SI3aTEIBHBIM Y4EOHBIM TPEAMETOM, BXOISIIMM B COCTaB IPEIMETHOH o0iacTu

«ECTGCTBGHHO-Hay‘-IHBIe MMpEAMCTBID).

Jlist uzydenus: 6uosioruu Ha 6a30BOM YPOBHE CpeHEro o01iero oopa3oBaHus OTBOAUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 wac B Hezemo).

COJAEPKAHUE OBYUEHUSA
10 KJIACC
Tema 1. buoJsiorust Kak Hayka.
buonorus kak Hayka. CBsi3b OHOJOTHMM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMH HaykamH, (uiaocopueit, ITHUKOH, ICTETHKOW U mpaBoM. Pomb Ouosioruu B

(hopMUPOBaHUHN COBPEMEHHOW HayYHOU KapTUHBI Mupa. CrucreMa OMOJIOTHYECKUX HaYK.

Metoabl Mo3HAHMS KUBOHM MPHUPOJBI (HAOMIOACHUE, SKCIICPUMEHT, OIMMCAaHUE, N3MEPEHUE,
KJaccuukaiys, MOJICTMPOBAaHNE, CTATUCTUYECKAst 00pabOTKA TaHHBIX).

JdemoncTpaumnu:
[Moprpetsrl: Y. Hapun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

TaOauIbl U CXEMBI: «MeToabl MO3HAHUS JKUBOU IIpHUPOABD».

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

[Ipaktnueckas pabota Ne 1. «Mcmonb3oBaHWe pa3IUYHBIX METOJIOB TMPU H3YYECHUU
OHMOJIOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTEeMBI M HX OPraHU3ALMA.

JKuBbie cuCTEeMbI (6I/IOCI/ICT6MH) Kak MpeaAMET H3YUCHUA ouonornu. OTINYHE KHMBBIX
CUCTEM OT HeOpFaHquCKOﬁ MMPpUpOJBbI.

CpoiictBa OuocucteM ¥ WX pa3HooOpaswe. YpOBHU OpraHU3allud  OUOCHUCTEM:
MOJIEKYJISIPHBIH, KJIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, MONYJIALIMOHHO -BUOBO,

HKOCHUCTEMHBIHN (OMOTe01eHOTUYECKH), OMOC(HEPHBI.

JdemoHcTpaumnu:



Tabmuuel u cxembl: «OCHOBHBIE MPHU3HAKA KU3HM», «YPOBHU OpraHU3alMU >KUBOM
IIPUPOIBI».

O6opynoBanue: moaens Mojekynsl JJHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHYECKHH COCTaB KJIETKH. XWMHYECKHE DJIEMEHTEHI: MAakKpO3JIEMCHTbBI, MUKPO3JICMCHTBI.
Bosa n MuHepanbHbI€ BElIECTBA.

qDYHKIII/II/I BOObBI U MI/IHepaJIBHI)IX BCIICCTB B KIICTKC. HozmepxcaHHe OCMOTHYECCKOTO
Oatauca.

benku. CocraB u cTpoeHue 0enKkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMele u
3aMEHUMBIE AMHHOKHUCIIOTBI. AMUHOKUCIIOTHBIH COCTaB. YPOBHU CTPYKTYPHI OEITKOBOW MOJIEKYITBI
(epBUYHAs, BTOpUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHYECKHE CBOMCTBA OEIKOB.
buonornueckue QpyHKIMM OEIKOB.

®epMeHThl — Ouonoruueckue katanuzaropbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTP,
cyOctpatHas  cnenuduyHocts.  Kodepmentsl.  Buramunpl.  Omiauuuss  GepMEeHTOB  OT
HEOPraHMYECKUX KaTalu3aTopOB.

VYrieBoapl: MOHOCaxapubl (TJII0KO3a, pudo3a M JIe30Kcupub03a), Aucaxapuabl (caxaposa,
JIaKTO3a) W TOJucaxapuasl (Kpaxmayi, TJIHWKOTeH, IeJUIoj03a). buonornueckue GyHKIUHA
YTJICBOJIOB.

Jlunuaer:  Tpurmunepuabl, Gochomunuabl, crepounsl. [ 'mapodubHO-THAPOHOOHBIE
cBoiictBa. buosornveckne QyHkimm unuaoB. CpaBHEHHE YIIICBOJOB, OCIKOB W JIMIHIOB KaK
WCTOYHHUKOB DHEPTHUH.

Hyxneunossie kucnorsl: [JHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenue u ¢pynkiuu JIHK. Ctpoenue u ¢pyakuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIMH.

Hwutonorus — Hayka o kierke. Kietounas Teopusi — NnpuMep B3aMMOACHCTBHUS UIEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEHHUS KIICTKH.

Krnerka xak OCeJI0CTHada XHBasgd CHUCTEMaA. O6H_[I/Ie IMPU3HAKHN KJICTOK: 3aMKHYTAasl HApY’KHasA
MeM6paHa, MOJICKYJIbI I[HK KaK I'eHEeTHYCCKHI alaapar, CHCTEMa CUMHTE3a Oenxka.

Tunel KIETOK: dSykapuoTHUecKas H mpokapuotudeckas. (OcCoOEHHOCTH CTpPOCHUs
pokapuoTHueckoil kiueTku. Knetounas ctenka Oaktepuil. CTpoeHHE SyKapUOTHUECKON KIETKH.
OCHOBHBIE OTANYUS PACTUTEIHHOMN, J)KUBOTHOU U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, WX (YHKLIUH.
[Ina3matnyeckass MemOpana, e€ cBoiictBa W (QyHKkuuu. LuTomnmasmMa u €€ OpraHoMIBbI.
OnnomemOpannble opranouisl kietku: OIIC, anmapat 'onbmku, au3ocomsl. IlomyaBTOHOMHBIE
OpraHOMJbI KJIETKU: MUTOXOHJPUU, InacTuabl. [IponcxoxaeHrne MUTOXOHAPUNA U IutacTUA. Buasl
wiactua. HemeMOpaHHbIE OpraHOWAbI KIETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHOIH,
pPECHUYKH, KI'YTUKA. DyHKIUKA OPraHOUI0B KIIETKU. BritoyeHus.

Snpo — perynaropHslil neHTp kinetku. CTpoeHue sijpa: siaepHas 000j04Ka, Kapuora3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.



TpaHcnopT BELIECTB B KIIETKE.
JdeMoHcTpanum:

Hoptpetst: A. JleBenryk, P.T'yk, T.IBaun, M. lllneiinen, P.Bupxos, k. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[Inarpammel: «PacripefiesieHne  XMMHUYECKHX ~ DJIIEMEHTOB B HEKHMBOW  IIPUPOJIE,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuomudeckas Tabnuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunrtes Oenka», «CtpoeHue Mosekynbl Oenka», «CtpoeHue depmeHTay,
«Hyxneunossie kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapHOTHUECKOMN
kieTkn», «CTpoeHue >KHUBOTHOM KieTkn», «CTpoeHHe pacTUTEIbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTHUECKOH KIETKI», «CTpOeHHE Apa KIETKN», «YTJIEBOIbDY, «JIUmuIb».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHUE IS TPOBEACHUS HAOIIOACHUH,
I/I3MepeHI/II\/'I, OKCIICPUMCHTOB, MHUKpOIIpCHIapaTbl pPaCTUTCIbHBIX, XXWBOTHBIX U 6aKTepI/IaJ'IBHBIX
KJIETOK.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

Jlabopatopnast padota Ne 1. «l3ydyeHwe KaTraqauTUUECKOW aKTUBHOCTH (PEPMEHTOB (Ha
MpUMEepe aMUIIa3bl WM KaTaiasbl)y.

JlabopaTtopnas padota Ne 2. «M3ydeHue CTpOeHHs KIETOK PACTCHHM, )KUBOTHBIX U OaKTepuit
10T MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpETIapaTax U uX OMUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOMeH BelecTB, WK METab0IM3M. ACCUMUIAIUS (TIACTUYECKUH OOMEH) M AUCCUMUIISIITUS
(3HepreTuyeckuii OOMEH) — JIBE CTOPOHBI EIMHOIO IIpoliecca Meradoim3Ma. Poyib 3aKOHOB
COXPAHEHHs BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa00JIU3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIM M rereporpodHblii. Ponb ¢epMeHTOB B 00MeHE
BEIIIECTB U MPEBPAIICHUU SHEPTHH B KIICTKE.

@®ortocunre3. CperoBas u TemHOBas (a3pl ¢orocuHTe3a. Peakuun QoTocunTesa.
O¢ddextuBHOCT (hoTOCUHTE3a. 3HaueHUEe (POTOCHMHTE3a JUIs KU3HU Ha 3emie. BiausHue ycioBuit
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIOIKUe OakTepuu. 3HAYCHHE XEMOCHUHTEe3a Ui KU3HU Ha
3emMite.

DHepreTudeckuii oOMeH B kieTke. Paciiennenue BemecTs, BoIACICHHE U aKKyMYIHPOBaHUE
SHEPruu B KIETKE. OTambl JHEpreThueckoro oOmeHa. [nmukonus. bpoxkeHwe M €ro BHIBIL.
Kucnopoanoe oxucnenve, WM KIeToyHoe JbixaHue. OxuciaurensHoe GocPopHInpoBaHUE.
D¢ dexTHBHOCTH SHEPreTHIECKOro 0OMeHa.

Peakiun marpuuHoro cuHTe3a. ['‘enermueckas wundpopmaums u JHK. Peannsanums
TreHeTUYeCKON WHpOpMaIlMu B KJIETKE. |'@HeTHUecKud KOJ MU ero cBoiicTBa. TpaHCKpUMIIHS —



matpuunbiii cunte3 PHK. Tpancmsiuus — OumocunHTe3 Oenka. Drtambl TpaHcusauuu. KonmpoBanue
aMUHOKHCIIOT. Postb pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie Gpopmsl xu3HH — BUpYCHL. Mctopust otkpeitus Bupycos (. W. MBanoBckuit).
OCOOEHHOCTH CTPOCHHSI M >KM3HEHHOTO LHWKIa BHpycoB. bakrepmodaru. bonesnu pactenui,
KUBOTHBIX U U€JOBEKa, BbI3bIBacMble BuUpycamH. Bupyc mmmyHoneduuura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOparnHasi TpaHCKpHUIIHMs, peBepTaza W UHTerpasa. IIpodumaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUIA.

JdemoHcTpauum:

IMoptpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.

Tabmuirer u cxeMbl: «Tumbl MUTAHUS, «MeTtabomn3m, «MHUTOXOHAPUSIY,
«QHepreTuueckuit oOMeny», «Ximopormiacty, «Dotocunresyn, «Crtpoenue JIHK», «Crpoenue u

¢byHKIIMOHUpOBaHUe reHa», «CunTe3 Oenkay, «'eHetnueckuii ko, «Bupycs», «bakrepuodaruy,
«Crtpoenue u xu3HeHHbIN nuka Bupyca CIIM/]a, 6axrepuodara», «Permukanus JJHK».

Ob6opynoBanue: moaenu-anmukanun «Yasoenne JIHK u Ttpanckpunmms», «buocunrtes
oenka», «CTpoeHue KIeTku», Moaens cTpykrypst JTHK.

Tema S. PazMHOKeHHe U MHIMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii nuki, wiM >KW3HEHHBIM WK KieTku. WHTepdaza m mwuros. Ilpomecchr,
npoTekaromue B uHTepdasze. Perumkanus — peakumst marpudyHoro cuHTeza JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapuOTHUIN. JIUTUIOMIHBIA W TalJIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHUS M HHAWBUIYaTbHOTO DPAa3BUTHS
OpraHU3MOB.

HGJ'IGHI/IG KIICTKU — MHTO3. CTaI[I/II/I MHUTO34A. HpOHCCCBI, IMPOUCXOAAIIME HA PA3HBIX CTAAUAX
MHUTO3a. BHOJOrnuecKkuii CMBICII MUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

(DOpMBI PAa3MHOKCHUA OPraHu3MOB! 0ecI10JI0€ U ITOJIOBOE. BI/II[I)I 0ecI10JI0r0 Pa3sMHOXCHM:
ACJIICHUEC HaJABOC, IIOYKOBAHHUC OJHO- MW MHOI'OKJIICTOYHBIX, cnopoo6pa30BaHHe, BCTCTATUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOG KIIOHMPOBAHHUEC OPraHu3MOB, €Io0 3HAYCHHUC 1A CCICKIINH.

ITonosoe Pa3MHOKCHHC, €I'0 OTIINYHA OT 0ecIoJI0ro0.

Meiio3. Craguu meiosza. Ilpormeccel, mpoucxonsdiiue Ha craausx Meiosa. [loBeaeHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Me03a.

I'amerorenes — rnmpomnecc O6pa3OBaHI/I${ MOJIOBBIX KJICTOK Y KUBOTHBIX. ITonoBeie Kee3bI:
CCMCHHUKH W SAWMYHHKHU. O6p330BaHI/Ie U PAa3sBUTHUC TIOJIOBBIX KJIICTOK — TaMCT (cnepMaTosonz[,
HﬁHCKHCTKa) — CclnepMarorecHed Hu OBOI'CHE3. OcobeHHOCTH CTPOCHUA SUIEKICTOK U
CIICpMAaToO30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3.

NunuBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOPHUOHANILHOE pa3BUTHE (AMOPUOTEHE3). DTaIlb
SMOPHOHAILHOTO PAa3BUTHSI Y MMO3BOHOYHBIX XUBOTHBIX: JIPOOJICHUE, TaCTPYISIHs, OpPraHOTeHES.
[TocTomMOproHaNbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TMPSIMOE, HEMpPSIMOe



(mmurHOuYHOE). BrnmsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpBI, CIIOCOOHBIE BBI3HIBATH
BpPOXKAEHHBIEC YPOICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHUSs: CTPOCHHUE CEMEHH, CTaJuu
pa3BUTHSL

JdemoncTpaumnu:

Tabmuier u cxembl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «J{BOWHOE OIJIOIOTBOpPEHHE Yy
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pACTEHMID», «JleneHue KiIeTKku OakTepuiiy,
«CTpoeHHe NOJIOBBIX KIETOK», «CTpoeHHe XpoMOcoMbl», «KieTouHblii LUKID», «Permkanus
JHK», «Murtos», «Meinos», «lIpsMoe u HenpsiMoe pa3BUTHEY, «['aMeToreHes3 y MICKOMUTAOIINUX U
yenoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

OO6opynoBaHue: MUKPOCKOI, MUKpompenapaTel  «CrepMaTo30uabl  MIIEKOMUTAIOIIETO,
«Sineknerka Miekonuraromieroy, «Kapuoknnes B KieTkax KOpelika Jiyka», MarHUTHasE MOJIEIb-
anmuukanus «Jlenenne kinetkuny, moaens JTHK, monens metadaszHoit XpoMOCOMBI.

JlabopaTopHble U NPaKTHYeCKUe padoThI:

JlabopaTtopuas pabota Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MHKpOIIperapaTaxy.

JlaGopatopunass pabota Ne4. «M3ydeHue CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukW. Vctopusi pa3BuTus TeHETUKU. Ponb MUTOJNOTMU U
AMOpPHOJIOTUH B CTAHOBJICHHM T'€HETHUKH. BKiIam poccHiCKUX W 3apyOe)KHBIX YUEHBIX B Pa3BUTHE
reHEeTUKH. MeToabl TeHeTUKH (TUOPUAOJOTUYECKUM, ITUTOTCHETUYECKUH, MOJICKYJISPHO-
reHeTudeckuii). OCHOBHBIC T'€HETHYECKHE TMOHATHS. ['eHeTHYecKas CHMBOJIMKA, WCIOJIb3yeMas B
CXeMaxX CKpelTuBaHHM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MIPU3HAKOB, yCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuaHoe CKpeluBaHue. 3aKOH eAMHO00pa3zus THOpHUIIOB MEepBOro mokosienus. [IpaBuio
JOMHHHUPOBaHM. 3aKOH paclIerieHus MpUu3HakoB. [ unoreza unctotsl ramet. [lomHoe u HenomHOe
JOMHHHUPOBAHHUE.

ZII/IFI/I6pI/II[HOC CKPCHIMBAHHC. 3aKoH HC3aBHCHUMOI'O HacCJICJOBaHUA IIPHU3HAKOB.
]_II/ITOFGHGTI/I‘ICCKI/IG OCHOBBI ,I[I/IFI/I6pI/II[HOl"O CKpCIIBAaHUs. AHaJII/ISI/IPYIOH_ICC CKPCIHIMBAHHC.

Hcnonws3oBaHnue AHAJIU3UPYIOUICTO CKPCUIUBAHUSA JJIA OIIPEACIICHUS TCHOTHUIIA ocoou.

CHGHHCHHOC HacJICJO0BaHUC IMPU3HAKOB. PaGora T. MopraHa 1o CICTIJICHHOMY
HaCJICJOBaHUIO I'CHOB. HapymeHHe CHCIIJICHHS I'CHOB B PE3YJIbTATC KPOCCUHI'OBCPA.

XpOMOCOMHaH TCOpU HACICACTBCHHOCTH. I'enetnyeckue KapThblI.

I'enetnka moia. XpOMOCOMHOC ONpPCACIICHUC TI0JIA. AYTOCOMLI " TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHbIC OPpTraHU3MBblI. HacnenoBanue MMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM.



N3meHunBoCTh. BBl N3MEHUNBOCTH: HEHACIECACTBEHHAS U HAcleACTBeHHas. Poib cpebl B
HEHACJICICTBEHHOH  M3MEHUMBOCTH.  XapakTepUCTUKA  MOAM(PUKALMOHHON  HM3MEHYHBOCTH.
BaprnanuoHHbI psii M BapuanmoHHas Kpuas. Hopma peakuuu npusHaka. KoiaudecTBEeHHbIE U
Ka4yeCTBEHHBIE TIPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(PUKAITMOHHON H3MEHYNBOCTH.

HacnencTBeHHas, WM T€HOTUIUYECKAsi, U3MEHYMBOCTh. KOMOWHATHBHASI W3MEHYHMBOCTb.
Meiio3 u 1O0J0BOM HpollecC — OCHOBa KOMOMHATMBHOM W3MEHYMBOCTH. MyTalMoHHas
n3MeHunBOCTh. Kiaccudukauus MyTalnuii: TE€HHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTra u
NpPUYUHBI MyTanuil. MyrareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEICTBEHHON
n3menuuBocty H. M. Basunosa.

BHeﬂHepHafl HaCJICACTBEHHOCTh U U3MCHYMUBOCTD.

I'enetnka uenoBeka. Kapuworun uenoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKA:
T€HEAJOTUYECKUN,  ONM3HENOBbIN,  ITUTOTEHETUYECKUH,  OMOXUMHYECKHH,  MOJICKYJISIPHO-
reHetudeckuid. COBpPEMEHHOE OIpeJeICHHe TEHOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAaHUE,
TeHOTHUIUpPOBaHWE, B ToM uyucie ¢ mnomomisio [1I[P-ananu3a. HacnenctBennsie 3a0oieBaHUS
YeJoBeKa: TeHHbIE 00J1e3HU, 0OJIE3HN C HACIEICTBEHHON MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6ose3nan. ComaTHYeCKne W TeHepaTuBHbIC MyTaruu. CTBOJIOBBIE KJIETKHU. [IpHHIMIBI 310pOBOTO
oOpasza KW3HHM, NUArHOCTUKH, TPOMUIAKTUKKA W JICUEHUsS TEeHETHYeCKuX Ooje3Hei. Menuko-
FEHETUYECKOE KOHCYJIbTHUPOBAHWE. 3HAYCHHE MEAUIMHCKOW TE€HETHMKH B MPEAOTBPAIICHUU U
JICYSHUH TCHETHUICCKHUX 3a00JICBAHUH YEIIOBEKA.

JdemoncTpaumnu:

Hoptperst: I'. Mennens, T. Mopran, I'. ne ®@pu3, C. C. UerBepuko, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuos.

Tabauibl 1 cxembl: «MOHOTHOPUIHOE CKPEIMBAHUE U €r0 IUTOIC€HETUYECKass OCHOBaY,
«3aKOoH pacIleryIeHUs U ero LUTOTeHEeTHYeCKasi OCHOBa», «3aKOH YHUCTOTHI rameTy, «lurudpunnoe
ckpemuBanue», «lluTomoruyeckue  OCHOBBI ~ AMTMOPUIHOTO  CKpeUIUMBaHUs»,  «Meio3y,
«B3aumoselicTBre alieNbHBIX TE€HOBY, «I eHeTuUecKue KapThl pacTEeHU, KUBOTHBIX U YEIOBEKay,
«'enetuka mnona», «3aKOHOMEPHOCTH HAclEAOBaHHUA, CIEIUIEHHOro ¢ moJiom», «Kapuoturbl
YyeloBeKa M IKUBOTHBIX», «Buapl wusmeHunBoctu», «MoaudukalmoHHass HM3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnmn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

O6opynoBanue: MoAenu-anmkanun  «MoHorubpuaHoe — ckpeuiuBanuey, «HemonHoe
JOMHUHUpOBaHUe», «Jlurubpuanoe ckpeuuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpenapar «Jpozoduna» (Hopma, myrauuu (HOpMbl KpbUIEB W OKpPAcKu Temna), repoapuit
«I"opoxX MOCEeBHOM».

JlabopaTopHble H IPAaKTHYECKHE PA00ThI:

JIaGopatopHas padota Ne 5. «/3ydeHue pe3ylbTaTOB MOHOTMOPUIHOTO U AUTMOPUIHOTO
CKpELIMBaHUS y Ap030(UIIbI HAa TOTOBBIX MUKpOIpenapaTax».

JIaGopatopHas padota Ne 6. «M3ydyeHue MoIupUKALIMOHHON M3MEHUMBOCTH, MOCTPOECHUE
BapHALMOHHOTO Psijia M BAPHALIMOHHOM KPUBOI.

JlabopatopHass pabGora Ne7. «AHanmu3 MyTauuid y JOpo30HiIbl  Ha TOTOBBIX
MUKpOIIpenaparaxy.



[TpakTuaeckas padbota Ne 2. «CocTaBiieHHE U aHATIN3 POJOCIOBHBIX YEIIOBEKAY.
Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U Ipolecc. 3apoKJIEHHUE CEeNeKIUH M JoMmecTukauus. Yuenue H.
W. BaBwioBa O MEHTpax TMPOMCXOXKIECHUS W MHOrooOpaswst KyJIbTYpHBIX pacTeHui. LleHTps
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpemeHHbIE METOJIbl CeleKIUU. MacCoBbI U HMHAUBUAYaAJIbHBII OTOOpBHI B CEIEKLUUU
pacteHuil U XUBOTHBIX. OIleHKa sKcTepbepa. BIM3KOpOICTBEHHOE CKpEIMBaHWE — WHOPUAMHI.
UYucras nmuaus. CkpenuBaHue YUCTHIX JIMHUH. ['eTeposuc, nim rubpunHas cuia. HeponcrBenHoe
CKpelnBaHue — ayropuauHr. Otnanénnas rudpuauzanus u e€ ycrnexu. VckyccTBEHHBIN MyTareHes
U MOJIy4E€HHE MOJUIIONI0B. JIOCTHKEHHUSI CENIEKIIMY PACTEHHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3JaHUA
pexomObunantHot JIHK wu Ttpancrenneix opranusmoB. Kierounas wumxeHepus. Kietounsie
KYJIbTYypbl. MHKPOKJIIOHAJIBHOE pa3MHOXEHUE pacTeHHH. KIoHMpOBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHu3MOB. OKOJOrMYecKMe | 3Tudeckue mnpodbimembl. ['MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaIuu:

IMoptpetsr: H. U. BaBuiios, M. B. Muuypum, I'. /I. Kapneuenko, M. ®@. NBaHoB.

Tabauibpl 1 cxeMmbl: kKapTa «lLIeHTpbl MNPOUCXOXKIEHUS U MHOroo0paszusi KyJbTYpPHBIX
pactenuit», «llopoabpl mOMamIHMX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHuil», «OTmai€éHHas
ruopunmzamus», «Pabotel  akamemmka M. @. UanoBa», «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KyabTyphl M KJIOHHpOBaHHE», «KOHCTpynpoBaHuE U TEpPEeHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJIsDKM IUIOJIOB U KOPHEIUJIOJOB JTUKUX (OPM U KYIBTYPHBIX COPTOB
pactenuid, repoapuii «CellbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

Okckypcust «OCHOBHBIE METOJbI U JOCTH)KCHUS CEJICKIIMM PACTeHUW U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN y4acTOK, B TEILUTUYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC
Tema 1. DBoJIOIMOHHAS OMOJIOTHA.

Hpe,[[HOCLIJ'IKI/I BO3HHUKHOBEHUS 3BOJIIOLIMOHHOMN TCOpHHU. 3BOJ’IIOI_[I/IOHHa$I TCOpUs U e€ MecTo
B Omosoruu. Biusaue SBOJIIOIIMOHHOM TCOPHU HA PA3BUTHUC OHOJIOruU U APpyrux HayK.

CeupzerensctBa 3BoMonuu. [laneoHTonornueckue: nocies0BaTeabHOCTh MOSIBICHUS BUIOB
B MAJCOHTOJOTMYECKONW JIETONHCH, NepexoaHble ¢(opmbl. buoreorpaduueckue: CX0ACTBO U
paznuune payH u GIop MaTEpUKOB U OCTPOBOB.

3M6pI/IOJ'IOFI/I‘-IeCKI/ICI CXO0ACTBAa U pa3indus 3M6pI/IOHOB Pa3HbIX BUIOB TO3BOHOYHBbIX.
CpaBHI/ITCJ'ILHO-aHaTOMI/IquKI/IeZ TOMOJIOTHYHBIC, AHAJIOTMYHBIC, PYAUMCHTAPHBIC OpraHbl,
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aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas Teopuss Y. JlapBuna. [lpennochiiku BO3HMKHOBEHMS JapBHHH3MA.
JIBYDKYIIIME CUJIBI HBOJIIOIMH BHJIOB 10 J[apBHHY (M30BITOYHOE pa3MHOXKEHHUE MTPU OTPAHUIECHHOCTH
pecypcoB, HeollpeaeaEHHast U3MEHUYMBOCTh, 00ph0a 3a CyIeCTBOBAaHHUE, ECTECTBECHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u e€ 0CHOBHBIE TIOJIOKEHUS.
Muxkposontorus. [lomynsus kak equHUIa BUAA U BOJIIOLUH.

JBuokymue cuibl ((paxTopbl) 3BOMIONUM BUIOB B IpHpojae. MyTallMOHHBIA Ipolecc U
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmysiinoHHbIE BOJHBI U Apeii¢ reHoB. M3onsanus u Murpamusi.

EctectBennslii oTOOp — HampaBismomuid (axktop 3Boouuu. DOpMBI €CTECTBEHHOTO
oTbopa.

[Ipucroco6aeHHOCTh OPTAaHU3MOB KaK Pe3yabTaT 3BOIONUHU. [IpuMeps mpucnocoOneHuit y
OpraHu3mMoB. ApoMop(O3bl U UINOATANTAIIH.

Bun u BugooOpazoBanue. Kpurepun Buma. OcHOBHblE (QOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOe.

MakposBomtorusi. PopMbl  3BOJIIOLMU:  (PUIETHYECKas, AUBEPreHTHasl, KOHBEpreHTHasl,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[Ipoucxoxaenue oT HeCHelHaTu3UPOBAHHbIX MIPEJIKOB. [Iporpeccupytomias
crienanu3anus. AJanTuBHAs pajnualus.

JdemoncTpaumnu:

Hoprpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Kopanesckuii, K. M. bap,
3. I'ekkenb, @. Mromep, A. H. CeBepiios.

Tabauiel u cxembl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emiiey», «3apo/IbIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl 0OpbObI 3a cyiiecTBoBaHHE», «EcTecTBeHHBIH OTOODPY,
«MHoroobpa3ue copToB pacTeHHil», «MHOroodbpasue mOpoJa KUBOTHBIX», «llomymsauumy,
«MyTtanuoHHass U3MEHYHBOCTHY», «Apomopdo3by, «Manoamantanum», «OOmas aereHepanus»,
«/IBmxymue cuibl 3Bosonuny, «Kapra-cxema mapupyra nyremectsust Y. lapsunay, «boprba 3a
cymiectBoBanue», «lIpucnocobneHHocts opranusmoBy, «l'eorpaduueckoe BuA00Opa30BaHUEY,
«DKOJIOTUYECKOE BI1000pa30BaHHE.

O6ODVI[OBaHI/IeI KOJUICKIIHA HACCKOMBIX C Pa3/IMYHbIMU THIIAMU OKPACKH, Ha6op IJI040B U
CEMsH, KOJUICKIHA ((HpI/IMCpBI 3allIUTHBIX HpHCHOCO6J’ICHHI>i Y KUBOTHBIX», MOJCIIb «OCHOBHBIC
HaITpaBJICHUS 5BOJIIOLIN), 00BbEMHAS MOACIb ((CTpOGHI/Ie TOJIOBHOT'O MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoieKius «@PoOpMBl COXPAaHHOCTH HCKOIMAEMBbIX
KUBOTHBIX M pacTeHuil», mojens ammumkanus «llepekpéct xpomocom», BiIaXKHbIE HpenapaThl
«PazButne HacekoMoroy, «Pa3BuTHe IArymku», MUkpompenapar «Jpo3oduna» (HopMa, MyTaluu
(OpMBI KPBUIHEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:
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JIaGopatopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

Jlaboparopuass pabora Ne2. «Omnucanwe MNPUCTIOCOOIECHHOCTH OpraHu3Ma U  eé
OTHOCHTEJILHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHay4Hble IIPEACTABICHUS O 3apOKICHHUM XU3HU. HaydHple IMIIOTE3bl BO3HUKHOBEHMS
KU3HU Ha 3emuie: aOuoreHe3 M maHcrnepMmus. XUMHUYEcKas 53BOJIOLUSA. AOHOrEHHBIH CUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKON
sBostoniy. HauanbHble aTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. I[lepBble KIETKM W HMX 3BOJIIOLUS.
@OopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o spam u nepuogam. Karapxeit. Apxeiickas U npoTepo30oicKas
apsl. [laneosolickas spa u e€ nepuoabl: KeMOPUICKUNA, OPJIOBUKCKUHN, CUITYPUNUCKHM, TEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUI, METOBOM.
Kaiino3zoiickas spa u €€ nepuo/ibl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIUMara M TeOJIOTHYECKUX TporieccoB. OCHOBHBIC ATallbl HBOJIIOIUU
PacTUTENTBHOTO U JKUBOTHOTO MUpPa. ApoMopdo3bl y pacTeHul U )kUBOTHBIX. [losiBIeHNE, pacBeT U
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHupa Kak OTpakeHue 3BOIIOIUU. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIBI OPTaHU3MOB.

9BOJ’IIOI_[I/I5I YCJIIOBCKA. AHTpOHOJIOFI/IH KaK HaykKka. PazButne HpeI[CTaBJ'IeHI/Iﬁ (6]
IIPOUCXOKJACHUHN YCJIOBCKA. MCTO,I[BI HN3Y4YCHH aHTPOIIOICHE3A. CXOI[CTBa M pasjimuusa 4€JIOBCKaA U
JKUBOTHBIX. CHCTEMaTHUECKOE ITOJIOKEHHUE YEJIOBEKA.

JBuxymue cuibl  (akrtopbl) aHTpororenesa. HacnencTBeHHas UW3MEHYUBOCTb U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 KU3HU, U3TOTOBJICHHUE OPYAUN TpyJa, MBILIUICHUE,
pedb.

OcHOBHBIE CTAaJUU M BETBHU HBOJIOLMU YENOBEKAa: aBCTPAIONUTEKH, YeIOBEK yMEblid,
UYenosek npsaMoxoAsmuii, YenoBek HeaHaepTaibckuil, YenoBek pa3yMHbIil. Haxoaku mMckomaeMbIx
OCTaTKOB, BpEMs CYIIECTBOBAaHMS, 00JacCTh pacHpOCTpaHEHHUs, 00BEM TOJIOBHOTO MO3ra, o0pa3
KU3HU, OPYIHSL.

YenoBeueckue pachl. OcHOBHBIC OOJBIINE pachl: C€BpOINICOUAHAA (eBpa3HﬁCKaH), HEr'po-
aBCTpaAJIOnaHAas (BKBaTopI/IaJ'IBHa}I), MOHTIOJIOuaHasa (aSI/IaTCKO 'aMepI/IKaHCKa}I) . qepTH
HpI/ICHOCO6J'IeHHOCTI/I HpeHCTaBHTeHeﬁ YCIIOBCUYCCKUX pacC K YCIOBUAM CYHICCTBOBAHMUA. EnuncTtBO
YCIIOBCUCCKUX pac. KpI/ITI/IKa pacusma.

JdemoHcTpanum:

Hoptpetsl: @. Peau, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapuHn.
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Tabmuuer u cxembl: «Bo3uukHoBeHre ColHEUHOH cuUCTeMbl», «Pa3BUTHE OPraHUYEecKOro
mupa», «PacturenpHas kinetka», <«KuBotHas kierka», «lIpokapuornueckas — KIETKa»,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro Mupa», «CpaBHEHHE AHATOMHMUYECKUX YEPT CTPOEHUs
YeJoBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOTMYECKHX HaXOJOK
MPEIKOB COBPEMEHHOIO 4YENOBEKa», «JlpeBHeimme mogu», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOAW», «HUelloBeuecKne pachi».

Oo6opynosanue: myisku  «IIpoucxoxnenne  uenoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MMUTEKAaHTPOIa, HeaHJCpPTaIblla, KPOMAHBOHIIA), CJICTKH WU H300paKECHUS KAMECHHBIX OpYyIuit
MEePBOOBITHOTO YeJIOBeKa (KaMHHU-YONIEphI, pyOwmia, ckpebia), reoXpoHOJIorHYecKas Talnwmia,
KOJUICKIIUA ((q)OpMI)I COXPAaHHOCTHU UCKOITACMbIX KUBOTHBIX 1 paCTeHHfI)>.

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHne MCKOMAeMBbIX OCTATKOB PACTEHUM U KUBOTHBIX B
KOJUIEKIIHSIX).

DKCKypcHsi «IBOJIIOIUST OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYyYHBIM WITH
KpaeBeTUECKUIN My3eil).

Tema 3. Opranusmbl U OKpPY:KalOLIas cpeaa.

Dkosiorusi Kak Hayka. 3agadd M pas3lielibl  KOJOTHH. MeToJbl  IKOJOTHYECKUX
WCCIIeIOBaHUI. DKOJIOTHYECKOE MHUPOBO33PEHHIE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOWTaHHMS ~ OpPraHHU3MOB: BOJHAsA,  Ha3eMHO-BO3JylIHas, MOYBEHHAS,
BHYTPHUOPTraHU3MEHHAsI.

Oxosornueckre ¢daktopel. Kraccudukamus 5KOJIOTHYECKUX (AKTOPOB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. [leliCTBUE IKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  (akTopbl:  CBET,  TEMIleparypa,  BIAXHOCTh.  DoTomepuoansM.
[IpucnocobaeHust Opranu3MoB K JEHCTBUIO aOMOTHYECKUX (PaKTOPOB. brHosiornyeckue puTMsl.

buotnueckne  Qaxkropel. Buasl  OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYPEHLHS,
XHUIMHUYECTBO, cMMOMO03 u ero Qopmel. [lapazutusm, koomeparusi, MyTyalu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJICOHMYECTBO). AMEHcalnu3M, HeEUTpaau3M. 3HaueHHe OHOTHYECKHX
B3aUMO/ICHCTBUII 17151 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyaauud. OCHOBHBIE [OKA3aTENM IOMYJISLUHU:
YUCJICHHOCTh, IIJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTb, MPHPOCT, MHrpanus. JluHamuka
YUCJIEHHOCTH MOMYJSALMH U €€ PeryIsiiusl.

JdeMoHcTpanum:

optpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.

Tabauiel u cxeMbl: kapta «[Ipupoansie 30HbI 3eMin», «Cpeapl OOUTaHUS OPTaHU3MOBY,

«Dotonepuoguzm», «llomymsauun», «3aKOHOMEPHOCTH POCTAa  YUCIEHHOCTH  MOMYJISILUH
uHpy30puu-Typenbkn», «lIuiessie nenmuy.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:
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JIaboparopuas padota Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTCHHUA M3 Pa3HBIX MECT
oOUTaHUSD).

JIaGopatopHnas padota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktuyeckas padora Ne 2. «[Toacy€T MIIOTHOCTH NOIYISINA Pa3HBIX BUJOB PACTECHHI.
Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmectBo  opranu3mMoB  —  OwomeHo3.  CTpykTypel  OWOIleHO3a:  BUAOBAS,
MPOCTPAaHCTBEHHAs, Tpodudeckas (rmumieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Dkojorudeckue cucrembl (3kocuctembl). lloHaTtne 006 3KocucTeMe U OHUOTEOIEHO3E.
OyHKIMOHATBHBIE  KOMIOHEHTHI ~ AKOCHUCTEMBI:  TPOJYIEHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopoT BemecTB W TOTOK JHEPrud B dKocucTteMe. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [Iumessie nienu u cetu. OCHOBHBIE MTOKA3aTeNN SKOCUCTEMBI: OMOMacca, MPOYKIIHSL.
DKOJIOTUYECKHE NHpaMUbl: TMPOAYKIMHM, YHUCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
YCTOWYMBOCTb, cCaMOperyisanus, pazsurue. Cykieccus.

[IpuponHble SKOCHMCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATPO3KOCHUCTEMBI. YpOosKkocucTeMbl. buonoruueckoe u
X034HCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHoobOpazue kak (hakTop ycTOWYMBOCTH AKOCHUCTeM. CoxpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepsl. Kusoe
BemecTBo U ero ¢pyHkiuu. OcobeHHocTH Onochepsl Kak TI00aTbHON SKOCHCTEMBIL. JJuHaMHuUecKkoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB W OHOTC€OXMMHUYECKHE IUKIBI AIIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMoCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTponoreHnsle n3MeHenus B 6uocepe. I'nmodanpHbie
9KOJIOTUYECKUE TIPOOIEMBI.

CocymiecTBoBanue mpupojibl U yenoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBa pallMOHANIBHOTO YIPABIEHUS MPUPOTHBIMU PECypcamMu U X
ucrnoJib3oBanue. J{oCTikeHus: OMOJIOTHH U OXPaHa MIPUPOIbI.

JdeMoHcTpanum:
Ioptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Tabmuuer u cxemsl: «IlummeBsie 1enn», «buoleHo3: coctaB U CTpyKTypay, «lIpupoansie
coobmiectBa», «llenmn mnuTaHMA», «OKonoruyeckas nupamuga», «buocdepa u  yenmoBex»,
«OQKocHCcTEMA IUPOKOIMCTBEHHOTO JiEca», «IKOCHUCTEMA XBOMHOIO Jiecay, «bnoienos Bogoémar,
«ArpoueHo3», «IIpumepHble aHTPOTIOT€HHBIE BO3AEHCTBUS Ha IPUPOY», «BaxkHeHne NCTOYHUKN
3arps3HEHUs] BO3/yXa M TPYHTOBBIX Boj», «llouBa — BakHelmIas cocraBisomas Ouocheps»,
«DaxTopsl Aerpaganuu nousy, «llapaukossiit 3¢ dexT», «DaKTopbl panOaKTUBHOTO 3arps3HEHUS
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ouocheprr», «O6mas crpykrypa Ouoctheps», «PacnpocTpanenune >xu3Hu B OHOcdepey,
«O30HOBEIN KkpaH Ouocheps», «KpyroBopor yriaepoma B Ouocdepe», «KpyroBopor azora B
PUPOICY.

Ob6opynoBanue: MoJIeNb-anIuIUKaus « TunuuHbsle OMOIIEHO3bI», Tepbapuii «PacTurenbHble
cooOmecTBa», KoJulekuu «buorneHo3», «BpemuTenn BaXKHEUIINX CEITbCKOXO3SICTBEHHBIX
KYJIbTyp», TepOapuu ¥ KOJUICKIIMM pPACTeHUH W JKUBOTHBIX, MPUHAJICKANME K Pa3HbIM
9KOJIOTUYECKUM TpymmaMm oAHoro Buaa, Kpachas kxura Poccuiickoit ®@enepamu, M300pakeHUs
OXpaHSIEMbIX BUJIOB PACTCHUIN U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'HU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornacao ®I'OC COO, ycranaBiauBarOTCsA TPEOOBAHUS K pe3yabTaTaM OCBOCHHS O0y4arOIIUMUCS
MIPOrpaMM CpeIHEro oOIIero 00pa3oBaHUs: TUIHOCTHBIM, METANIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeaMeTa «bUOosorus» BBIACIECHBI CIEAYIOIINE
COCTABJISIIONIME: OCO3HAHHWE OOYYAIOIUMHCS POCCHUMCKOM TPaXJAHCKOW HWIACHTUYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPENEICHUIO, HAUIMYNE MOTHUBALMU K
00y4YeHHIO OMOJIOTHH, TIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HA OCHOBE
KIIFOYEBBIX HGHHOCTefI U UCTOPUYICCKHX Tpazmunﬁ Pa3sBUTHA OMOJIOTMYECKOr 0 3HaHUsA, TOTOBHOCTH
U CIOCOOHOCTh O0O0y4YarolIMXCsl PYKOBOJCTBOBATHCS B CBOEM JI€ATENBHOCTH LEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMHM, MNPUCYIIHUMH CUCTEME OMOJIOTMYECKOTO 06pa3013aH1/1${, HaIn4yue
9KOJIOTUYECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH CTaBUTH 11E€TM U CTPOUTH KU3HECHHBIE TUTAHBI.

JImaHOCTHEIE pPE3YJIbTAaThl OCBOCHHUA IMMPEAMCTA «bnonorus JOCTUT'AKOTCSA B C€IHWHCTBE
y‘-Ie6HOI\/’I M BOCIIHUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBHU C TpaJuIIHMOHHBIMUA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMHU, HCTOPUYCCKUMU N AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
o0IecTBe MpaBWJIaMH W HOPMaMU TIOBEJEHUS W CHOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA W CaMOpPAa3BUTHUA, Pa3BUTHA BHYTpeHHeﬁ MO3UIUKU JIMYHOCTH, MNaTPHUOTH3MA,
YB@XEHUSI K 3aKOHY W IIPABOIOPSAKY, YEIOBEKYy TpyJa M CTapLIEMy ITOKOJEHUIO, B3aUMHOI'O
yBa)KeHHUsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULIUSAM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepanniu, IpuUpoJie U OKPYKarOIIEH cpee.

JIM4HOCTHBIE PE3yJabTAaThl OCBOCHUS y4eOHOTO TpenMera «bHosoTHs» MOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOICTBOBATHCS CGHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIIN/, TTO3UTUBHBIX BHYTPEHHUX YOCKIIECHUH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIECTBa, pacCIIMPEHUE )KU3HEHHOTO
OTIBITA U OTIBITA JICATEILHOCTH B IMPOIIECCE PeaTM3allii OCHOBHBIX HANpPABJICHUH BOCIMTATEIBHON
JIEITEALHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIUTAHUS

C(bOpMI/IpOBaHHOCTB rpax(z[aHCKoﬁ O33N 06yqa}01ueroc51 Kak AKTHUBHOTI'O n
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H.[6CTBa;

OCO3HaHUC CBOUX KOHCTUTYLIHMOHHBIX IIpaB U O6H38HHOCT€I>1, YBAXKCHUC 3dKOHaA MU
IIpaBOIIOpPsA KA,

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOfI ACATCIIbBHOCTHU TIPpHU CO3AaHHUU y‘Ie6HBIX ITPOCKTOB,
peUICHUH y‘Ie6HBIX 1 MIO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHU N OMOJIOTTYECKHUX OKCIICPUMCHTOB;

CIIOCOOHOCTH OMPCACIIATH CO6CTB€HHYIO MNO3MIUIK 110 OTHOIICHHUIO K  SBJICHHUAM
COBpeMCHHOﬁ JKU3HU U 0OBSICHATh eé;

YMCHHC YYHUTHIBATH B CBOUX JIENCTBUAX HCO6XO,Z[I/IMOCTB KOHCTPYKTUBHOI'O B3aUMOJCHCTBUSA
JIFOJIEH ¢ pa3HbIMU y6C)KI[CHI/I$IMI/I, KYJIbTYPHBIMU HCHHOCTAMHU U CONUAJILHBIM IMOJIOKCHHUEM
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TOTOBHOCTh K COTPYAHHYECTBY B TMIPOIECCE COBMECTHOTO BBINOJHEHUS Yy4EOHBIX,
II03HABATENbHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHUS K MHEHHIO OIIIIOHEHTOB
pu 00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJICPIKAHMS,

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKON TPaXkJTaHCKON WACHTUYHOCTHU, MATPUOTH3MA, YBOKCHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepel PoinHOM, ropaoCcT 3a CBOM Kpaii, cBoto Ponuny,

CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEIUIO U MAMITHUKAM IPUPOBI, TOCTHKEHUAM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCUNCKUX YYEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHUH,
MOHUMAaHMsI 3HA4YeHHUs OWOJIOTMM B TO3HAHMM 3aKOHOB IIPUPOJIbI, B JKM3HH YEJIOBEKa U

COBPEMEHHOT0 00111eCTBa;

HﬂeﬁHaﬂ Y6e}K)1éHHOCTI), TOTOBHOCTb K CIYXCHHIO U 3allIUTC OTC‘—IGCTB&, OTBETCTBECHHOCTH
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHMUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSCH Ha
MOPAaJbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAaHMUEC JIMYHOI'O BKiIaJga B IIOCTPOCHUC YCTOﬁqHBOFO 6yzlymero;

OTBCTCTBCHHOC OTHOIICHUEC K CBOUM POAUTEIIAM, CO3JaHUIO CEMBbHU HAa OCHOBE OCO3HAaHHOI'O
IIpUHATUSA IIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUH C TpaIulusAMHU HApOdOB POCCI/II/I;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

9CTECTUYCCKOC OTHOLICHHUEC K MHUDPY, BKIIOYasl 3CTCTHUKY 6LITa, HAay4YHOTO U TCXHHUYCCKOI'O
TBOpYECTBA, CIIOPTA, TpyAa, 06H_IGCTB6HHBIX OTHOMGHHﬁ;

MMOHUMAaHHE YMOIMOHAIBHOTO BO3/I€HCTBUS KUBOI npupoabl 1 eé OCHHOCTH;

TOTOBHOCTbL K CAMOBBIPAKCHUIO B PA3HBIX BHUAAX HCKYCCTB4, CTPCMJICHUC IIPOSBJIIATH
KaducCTBa TBOp‘-ICCKOﬁ JIMYHOCTH;

5) pusnyeckoro  BocnuTaHusi, (GOPMHPOBAHHS  KYJIbTYpPbl  30POBbS W
3MOLMOHAJIBHOIO 0J1aronoIy4Yus:

IMMOHUMAHUC U pcain3dalusd 3A0pOBOTO U 0e30MmacHOro o6pa3a JKHU3HHU (SI[OpOBOe IIUTaHUC,
CO6J'IIO,Z[CHI/IC TUTUCHUYCCKUX IIPaBUJI U HOPM, C6aﬂaHCHpOBaHHBIﬁ PCKUM 3aHIATUN U OTJbIXAa,
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perynsipHasi pu3nuecKasi akTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3HUUECKOMY H IICUXUYECKOMY 3/I0POBbIO;

IMOHUMAHUC [NCHHOCTU HpaBWJlI HUHIAUBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30macHoTo
MOBCACHUS B CUTYyallUsIX, YIPOKAOIINUX 3I0POBbIO U JKU3HU JIIOIIGI\/JI;

OCO3HAHUE IMOCJEACTBUM M HENpPUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJIEHUS aIKOTroJIs,
HapKOTHUKOB, KYpEHUs);

6) TPy/10BOr0 BOCIIUTAHUSI:
TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYECKON U COIII/IaJ'IBHOI\/JI HaIpaBJICHHOCTH,
CIIOCOOHOCTD HWHUIUHUPOBATD, INIAHUPOBATE U CAMOCTOSATCIIBHO BBITIOJIHATE TaKYIO ACATCIBHOCTD,

WHTEpEC K pa3nyHbIiM cepam mpodeccHoHaTbHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD OyayIiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TFOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAHMIO Ha MPOTHKEHUH BCel
JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHSI SKOJOIMUECKOM KyJIbTYphl: NPUOOpPETEHHE OMbITa IJIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIIEICTBUI IJIs1 OKpYKaIOLIeil cpeapl;

0CO3HaHME II100aIbLHOIO XapakTepa 35KOJIOIrH4€CKuX r[po6neM n HYTeﬁ HUX pCHICHUA,

CIOCOOHOCTh HCIIOJIB30BATh MPHOOPETaeMbIC NPU U3YyYCHHHU OMOJIOTUW 3HAHHS U YMCHHS
IpU PEHICHUH MPOOJeM, CBSI3aHHBIX C PpAIlMOHAIBHBIM TPUPOJIOTIONB30BaHUEM (COOIOACHUE
MIPaBHJI TIOBEICHUS B IIPUPO/IC, HATIPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B DKOCUCTEMaX, OXpaHy
BHJIOB, KOCHCTEM, OMOChEphl);

AKTUBHOE HENpUATHUE ACHCTBUM, NPUHOCALIMX BpEI OKPYKAIOIIEH NPUPOJHOM Ccpene,
YMEHHE MPOTHO3HPOBATh HEOIATONPUATHBIE HKOJIOTUYECKUE TMOCIEACTBUS MPEANPUHUMAECMBIX
JICVCTBUN U MIPEJOTBPpAIIATh HUX;

HaJIMYHUEC Pa3BUTOIO IHSKOJOIMYCCKOro MBbIIIJICHUA, AKOJIOTUYECKOU KYJIBTYpPbI, OIIbITa
ACATCIBHOCTH AKOJOTHYECKOM HAITpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHLCA MU B
HOSHaBaTeJ'H)HOI\/’I, KOMMYHI/IKaTHBHOﬁ U COIMAIbHOM IMPAaKTUKE, TOTOBHOCTU K YYaCTHKO B
HpaKTquCKOﬁ e TEIbHOCTH DKOJIOTHYSCKOM HAIIPpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:
c(OPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HayKu H 06IJ_ICCTBCHHOI71 IMMPAKTHUKHW, OCHOBAHHOT'O Ha AUAJIOTC KYJIBTYp, CHOCOGCTBYIOH.IGTO
OCO3HAaHHUIO CBOCTO MECTA B MOJIMKYJIBTYPHOM MHPE;
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COBEPILICHCTBOBAHUE SA3BIKOBOM M YMTATENILCKOM KYyJIbTYpPbl KaK CPEICTBA B3aUMOACUCTBUSA
MEKy JIIOJIbMU U IIO3HAHUS MUDAa;

MOHMMaHUe crenu(uku OMOJOTHM KaKk HAayKH, OCO3HaHUS €€ posd B (OPMHPOBAHUHU
PaLlMOHAIILHOTO HAYYHOI'O MBIIUICHUS, CO3AHUM LIEJIOCTHOTO MPEACTAaBICHUS 00 OKpYXKAIOLIEM
MHUpE KaK O €IUHCTBE MPUPOJIBI, YeJIOBEKa U 0OIIECTBA, B IO3HAHUHU TPHUPOTHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH MPOOJIEM COXpaHEHHUs TIPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH Il COBPEMEHHOW NMBUJIM3ALMU: OOECTIeUeHUs
HOBOTO YpPOBHSI pa3BUTHS MEAWIUHBI, CO3JAaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTHA, CIIOCOOHBIX
pemaTh pecypcHble MpOOJIeMbl Pa3BHTHS UYEIIOBEUYECTBA, MOWCKA IyTE€H BBIXOJA W3 TII00ATBHBIX
9KOJIOTMYECKUX MpoOieM U obecreueHus: nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATILHOMY
HCI0JIb30BAHUIO TPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LENSIX MOBBILICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAayYHONW TIPaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKIIMOHAJIbHOU
IrpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUU OUOJIOTHH;

IMOHMMAHWE CYIIHOCTH METOJIOB IO3HAHUSA, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIB30BAaTh TIOJIydaeMble 3HAHUS IS aHaiuu3a ©W OOBSCHEHHS SBIICHUM
OKPYXAIOIEr0 MHUpa M TPOUCXOMAINMX B HEM HM3MEHEHUH, yMEHHE JelaTh OO0OCHOBAHHBIC
3aKJIIOYEHUS] HAa OCHOBE HAy4YHBIX (PAKTOB M UWMEIOIIMXCSA JAHHBIX C IENIbI0 TOJydeHUs
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS JUIsl  PEIIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE LCHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJISATH IPOCKTHYIO MU
HCCICA0BATCIbCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHIO, K
AKTHBHOMY TIOJYYCHHUIO HOBBIX 3HaHWUM 10 OHOJOTMH B COOTBETCTBHH C JKW3HCHHBIMH
MOTPEOHOCTSMH.

METAIPEIMETHBIE PE3YJIBTATBI

MeTaHpeI{MeTHHC pe3yibTaTbl OCBOCHUA yqe6H0r0 npeamMceTa «buonorus» BKIIIOYAIOT:
3HAa4YUMBbIC JUIA q)OpMI/IpOBaHI/IH MHUPOBO33PCHUA O6y‘~IaIOH_II/IXC$I MCKIAUCHUIIIIMHAPHBIC
(Me)Kl'IpeI[MeTHbIC) 061ueHaquLIe IMOHATHA, OTpaXKAOIKEC HCJIOCTHOCTDb Haquoﬁ KapTHUHbI MUpPa U
CHeI_II/I(bI/IKy MCTOHAOB IIO3HAHHA, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HaAyKaX (Be].].[eCTBO, OHCPI'u:i,
SABJICHUC, ITPOLCCC, CUCTEMA, Hay‘lHBIﬁ (1)aKT, IIPUHIMUII, TUIIOTE3a, 3aKOHOMCPHOCTD, 3aKOH, TCOPHUSI,
HUCCICIJOBaHUC, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT U L[pymx), YHUBCPCAJIBHBIC y‘le6H]':>Ie

JeicTBus (HOBH&B&TGJ’IBHHC, KOMMYHHUKAaTUBHBLIC, perJ'IfITI/IBHBIe), 06ecneanaI0mHe
(I)OpMI/IpOBaHI/Ie (bYHKHHOHaHBHOﬁ T'paMOTHOCTHU U COLIMAJIbHOM KOMIETEHIIUU 06yqafoumxcs[,
CIIOCOOHOCTH 06y11a101111/1xc;1 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHTUIITIMHAPHEBIC,

MHUPOBO33PCHYCCKHUEC 3HAHUSA W YHHUBCPCAJIBHBIC yLIe6HI>IC JIEHUCTBUS B TO3HABAaTEIbHOU H
COIIMATBHOM IMPpaKTHKE.

MeTaHpC,Z[MeTHLIC pe3yibTaTbl OCBOCHHA IIPOrpaMMbl CPCIAHETO O6H_ICFO 06pa3013aH1/151
AOJIKHBI OTpaKaTh:

OBnaneHne YHuBEpCaJdbHbIMHA y‘-lGﬁHbIMI/I NO3HABATEJIbHBLIMH JICHCTBUSAMH:
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1) 6a30BbI€e JJOrHYECKHE AeiiCTBUS:

CaMOCTOSITEJIBHO (OPMYIHUPOBaTh U aKTyaJlM3UpoBaTh INPoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BATh MIPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHCHHS, KiacCupuKanuu, OOOOIICHHS), pPACKPhIBATh CMBICT OWOJIOTHYECKUX TOHSATUN
(BBLACTATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATD CBSI3U C APYTUMH MOHATHIMHU);

ONpCAC/IAATL LCIIU ACATCIBHOCTHU, 3aldaBad HIapaMETpbl W KPUTCPHUU HUX JOCTHUIKCHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMM;

UCIO0JIb30BAaTh OHMOJIOTMYECKUE MOHATHUS JUIsl OOBbsSCHEHUS (AKTOB M SIBICHUN >KMBOMU
MIPUPOJIbI;

CTPOUTH JIOTUYECKHUE PACCYXKIACHUs (MHAYKTUBHBIE, J€TyKTUBHbBIE, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIMPOBATH BBIBOJBI U
3aKITHOYECHUS;

MIPUMEHATh CXEMHO-MOJICNIbHBIE CPEJICTBA ISl TMPEACTABJICHHS CYIIECTBCHHBIX CBS3EH W
OTHOIIIEHUH B HW3Y4aeMBbIX OHMOJOTMUYECKHX OOBEKTaX, a Tak)Ke MPOTUBOPEYHMI pPa3HOrO poja,

BBISBJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaI_II/IOHHBIX NCTOYHHUKAX,

pa3pabaThIBaTh IUIaH PELIeHHs IPOOIeMBbl C YIETOM aHaIN3a UMEIOLIUXCS MaTepHANIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJISM,
OIICHUBATh PUCKHU IOCIICACTBUH NCATEIHHOCTH;

KOOpAUHUPOBATL W  BBIIOJIHATH pa60Ty B YCIOBHAX PCAJIbHOIO, BHPTYAJbHOI'0O H
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIEM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE IeiiCTBHS:

BIIQJIETh HaBBIKAMHU Yy4eOHO-UCCIIEIOBATENICKON M TMPOEKTHON AESTeNbHOCTH, HABBIKAMU
paspelieHus mpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB
pelieHus MPaKTUYECKUX 33J1a4, MPUMEHEHHUIO PA3IMYHBIX METO/IOB TTO3HAHNS,

WCIIOJIb30BAaTh pA3JUYHbIEe BUABI JESATEIBHOCTH [0 IOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTay, mpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4Y€OHBIX CHUTYyallUSX, B TOM YHCIE MpU

CO3JaHNHN y‘Ie6HBIX 1 COLIMAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘IHBIfI THIT MBIIIJICHUSA, BJIAACTDH HaquOﬁ TepMHHOHOFHCﬁ, KIIOYCBBIMHA
HOHATHUAMHU U MCTOJJaMU

CTaBUTb H (I)OpMyJ'IPIpOBaTB COOCTBEHHBIE 3aga4ul B O6pa3OBaTeHBHOﬁ JACATCIBHOCTU H
JKU3HCHHBIX CUTYyalHAX;
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BBISBJISITH [IPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIABUIaTh TUIIOTE3Y
€€ pelIeHNs], HAaXOAUTh apryMEHTHI Ul 10Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh I1apaMeTphl
U KPUTEPUU PEILICHMUS;

AHAJIM3UPOBATDH MOJYYCHHBIC B XOJAC PCIICHUA 3ada4n PE3yJIbTaTbl, KPUTUYCCKU OLICHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBUAX;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpHO6p€TéHHbeI OIIBIT,

OCYIIIECTBIISATh LICJICHANIPABICHHBIA IMOKMCK IIEPEHOCa CPEICTB M CHOCOOOB JCHCTBUS B
podeCCHOHATBHYIO CPEY;

yMETh  TIEPEHOCHTh 3HAHUS B  T[O3HABATEIbHYI0 U  MPaKTUYECKYyl0  00JacTu
KU3ZHEICSITCIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeill;

BbBIJIBUT'aTb HOBBIC HACH, MNpcajiaraTb OPHUIMHAJIIBHBIC IIOJAXOAbl W PCIICHHSA, CTAaBUTH
HpO6J'IeMI)I " 3a71a4u, JOMYCKAIUE aAJIbTCPHATUBHBLIC PCIICHUA.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOpMaIu (TEKCTe ydeOHOro mocooOwus,
Hay4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKHUX CJIOBapsAX U CIPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHaMM3WpOBaTh HWH(OPMAIMIO PA3IMYHBIX BHUAOB H (GOpM
MIpe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpoBaTh 3ampoChl W TPHUMEHATH pPa3IMYHBIC METOJbI NPH TIOHUCKE U OoTOOpe
OnoslornuecKkoi nHGpopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HMCIIOJIB30BAaHHA I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ,
COBCPUHICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIB30BaAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO ~ BBIOMpATh ONTUMAIbHYIO (OpMYy TpeICTaBiICHHUS OUOJIOTHYECKOM
nHpopManuu (cxembl, TpauKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

HCIIOJIB30BATh Hay‘IHBIﬁ SA3bIK B Ka4YCCTBC CPCACTBA IIPU pa60Te ¢ OHoJIOrHYeCcKOM
HH(bOpMaHHCﬁi MNPpUMCHATL XUMHYCCKHC, (1)I/ISI/ILICCKI/IC U MAaTCMaTHU4YCCKUC 3HAKM MW CHMBOJIBI,
q)OpMyJ'IH, a66peBHaTypy, HOMCHKJIATYPY, HCIIOJIb30BaTb U Hp606pa3OBBIBaTB 3HAKOBO-
CUMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH,

BJIaJICTb HABBIKAMH  PACIIO3HABAHUA W 3alllMThI HH(bOpMaHHH, I/IH(i)OpMaI_II/IOHHOI\/'I
0€30MMacHOCTH JIMYHOCTH.

OBJj1ajieHNe YHUBEPCATLHBIMA KOMMYHHUKATHBHBIMH 1€/ CTBHSIMM:
1) o6menmne:

OCYIICCTBJISITb KOMMYHHUKAIIUU BO BCECX C(bean JKU3HH, AKTHUBHO YY4CTBOBATb B JHAJIOTC
WM JUCKYCCHU TI0 CYIICCTBY O6CY)KI[8.€MOI71 TEMBI (yMCHI/IC 3aaBaTb BOIIPOCHI, BBICKA3bIBATbH
CYXKACHHUA OTHOCUTCIBHO  BBITIOJIHCHUSA npez[ﬂaraeMoﬁ 3aau¥, Y4YUTBIBATb HHTCPCCHI U
COTJIaCOBAaHHOCTh IO3UIUH APYrux y4aCTHHUKOB JUaJIora UJin ,[[I/ICKyCCI/II/I);
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pacro3HaBaTh HeBepOAIbHbIE CPEJICTBA OOLICHNS, TOHUMATh 3HAYEHNE COLMAbHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(DIMKTHBIX CHTYAIMi, YMETh CMSAT4aTh KOH(IUKTBI U BECTH
IIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMU CHIOCOOaMH OOIICHHUS M B3aMMOJCHCTBHS, MOHUMATh HaMEpPEHUs
OPYTUX JIIOACH, MPOSBISATh YBAXKUTEILHOE OTHOIIEHHE K COOECEIHHKY M B KOPPEKTHOU (dopme
(hopMyITUPOBATh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3jIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAsA NAeATCJAbHOCTD:

MMOHUMAaTh M HUCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAMBMIYaJbHOM palbOTHI IpH
pelieHn OMOJIOTHYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTbh NPUMEHEHHUS! TPYINIOBBIX
(hopM B3aMMOJIEHCTBUS NMPHU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUI C Y4€TOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH KaXKI0TO 4JICHA KOJUIEKTHBA;

MIPUHAMATh 1M COBMECTHOM JESATENbHOCTH, OPraHU30BBIBaTH W KOOPAUHUPOBATh
JNEUCTBHS MO €€ TOCTUKEHHUIO: COCTABJIATh IUIAH JEHUCTBUN, PACIPEIENIATh POJIU C YUETOM MHEHHU
Y4aCTHUKOB, 00CYXJaTh pe3ylibTaThl COBMECTHON PabOTHI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa M KAKIOTO yYaCTHUKA KOMaH/Ibl B OOIINH pe3yabTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeaiaraTb HOBBIE IMPOEKTHI, OILEHMBATh WJEH C IO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh IIOBUTHBHOC CTPATCrH4€CKOEC IOBCACHUEC B Pa3JIMUYHBIX CHUTYyalUsiX,
MPOsABJIATD TBOPYCCTBO U B006pa}KeHI/Ie, OBITH WHHUIIMATHBHBIM.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJIATHBHBIMH A€ CTBUSIMU:
1) camoopranu3anus:

HUCIIOJL30BaTh OHOJOTHYECKUE 3HAHUS JJIs1  BBIABJICHUSA HpO6J'ICM H HUX PCHICHUA B
KHU3HCHHBIX U y‘IC6HHX CUTYyaluiX,

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHW IIeJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSX M MOCTYNKax MO OTHOLIEHHUIO K >KUBOM MPHUPOJIE, CBOEMY 3J0pPOBBIO U 3J0POBBIO
OKPYXAIOINX;

CaMOCTOATCIIbHO OCYHICCTBJIATE IIO3HABATCIIBHYIO JACATCIIBHOCTDH, BBISABIIATH Hp06J'IeMBI,
CTaBHUTb U CI)OpMYJ'IPIpOBaTB COOCTBEHHBIE 3aJa4u B O6p830BaTeJ'IBHOI71 ACATCIIBHOCTHU W XU3HCHHBIX
CUTYyaluAX;

CaMOCTOATCIIbHO COCTAaBJIATH IJIAH PCHICHUSA HpOGJ’IeMLI C y‘IéTOM HMCIOLIUXCA PCCYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U HpCﬂHOQTeHHﬁ;

AaBaTb OLICHKY HOBBIM CUTYallUSIM,
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pacMpATh paMK1 Y4€OHOTO IIpeAMETa Ha OCHOBE JIMUHBIX MTPEIIOYTECHHIA;
JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLICHUBATh MPHOOPETEHHBIN OTIBIT;

croco0CTBOBATh (DOPMUPOBAHUIO M TPOSBICHUIO IIUPOKOHW 3PYAUIIMN B Pa3HBIX OOJIACTSIX
3HAHUMN, IOCTOSHHO NOBBIIATh CBOM 00pa30BaTeNbHbIN U KyJbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBLBIM CUTyallMsIM, BHOCHUTHb KOPPEKTHBBI B ACATCIBHOCTb, OLCHHUBATH
COOTBETCTBUC PEIYJILTATOB LECJISIM;

BJIaJIETh HaBbIKaMH MO3HABATEJIbHON peduieKCUN KaK OCO3HAHUS COBEPILAEMBIX NEHCTBUH U
MBICIIUTEIBHBIX TPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, MCIIOJIb30BaTh IPUEMBI peduieKCUN s
OILIEHKHU CUTYalll{, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO ITPUHUMATh PEIICHMS 110 UX CHH)KEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3) npuHsATHE CEOsI U APYTHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPMHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

Pa3BHUBATb CIIOCOOHOCTD IIOHUMAaThb MHP C IIO3UINHN Apyroro YCJI0BCKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbTaThl 0cBoeHHs HporpaMMbel COO 1o Ouonoruu Ha 6a30BOM YpOBHE
BKJIFOUAIOT Creruduyeckue i ydeOHoro mpeamera «buoiorusy HaydHble 3HAHUS, YMEHHUS U
CITOCOOBI JeHCTBUI o OCBOCHHUIO, HHTEPIIPETAIN
U 1peoOpa30oBaHUI0 3HAHWHN, BHU/BI JACATEIBHOCTH MO MOJYYCHHUIO HOBOTO 3HAHHS M MPUMCHEHHIO
3HAHWWA B Pa3IMYHBIX YYCOHBIX CHUTYyalMsSX, a TAaKKE B pPEATbHBIX JKHU3HEHHBIX CHUTYAIUsX,
CBSI3aHHBIX C OuosoTHel. B mporpamme mpeaMeTHBIC pe3yibTaThl MPEACTABICHBI MO TOJaM
oOyueHwusl.

Hpe,[[MeTHLIC pPE3YyIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «buonorus» ¢ 10 knacce JOJDKHBI
OTpPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJU OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHMS
€CTeCTBEHHBIX HAayK, B ()OPMUpPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U
HAyYHOTO MHPOBO33PEHHsI, O BKJIAJE€ POCCHMCKHUX U 3apyOekHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;
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YMEHHE PACKpPBIBATh COJICPKAHUE OMOJOTHYECKUX TEPMUHOB M TOHSATUH: JKHU3Hb, KJIETKA,
opranmu3M, MeTabonn3M (0OMEH BEHIECTB M MPEBPAICHUE YHEPTHH), TOMEOCTa3 (CaMOPEryJIsIus),
ypOBHEBas  OpraHM3ammsi  KUBBIX  CHCTEM,  CaMOBOCIPOM3BEACHHE  (PEIpPOAYKIIHNS),
HACJIEJICTBEHHOCTh, N3MEHYNBOCTh, POCT M Pa3BUTHE;

yYMEHHE u3JlaraTb OMOJOTMYECKHE TEOopuH (KJIETOYHasi, XpOMOCOMHasl, MyTallMOHHas,
LEHTpaJbHas J0rMa MOJEKYIsipHOM Ouosioruu), 3akoHbl (I. Mennens, T.Moprana, H.
W. BaBwiioBa) u ydeHus (0 IEHTpax MHOTOOOpa3us W MPOUCXOKICHUS KyJIbTYypHBIX pacTeHuid H.
. BaBunosa), onpeaensTh TPaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHUEC BJIaJACTh MCTOAAMU HAYYHOI'O0 IIO3HAHHA B OHOJIOrUH: Ha6J'IIOIICHI/I€ N OIIMCAaHUC
JKHUBBIX CHUCTEM, IIPpOLECCOB U SIBJIGHPlﬁ, opraHusanuvsa MW HOPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMIXCHUC TUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MCEXKAY HCCICAYCMbIMU
BCJIMYMHaAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB, UCITOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ
1 3aKOHOB, YMCHHEC J1€J1aTh BBIBOAbBI HAa OCHOBAHUH ITOJIYYCHHBIX PC3YJIbTATOB;

YMCHHUEC BBIACIIATE CYIICCTBCHHBLIC IIPU3HAKW BHPYCOB, KIICTOK HNPOKApPUOT MU DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHA BEHIECTB U
MPEBPAIICHUST DHEPTHH B KJIETKe, (DOTOCHHTE3a, IUIACTHYCCKOTO W DHEPreTHYECKOro OOMeHa,
XEMOCHUHTE3a, MHUTO3a, Me€i03a, OIUIOAOTBOPEHUS, PA3MHOKEHHUS, WHIWBUIYATbHOTO PpPa3BUTHS
opranu3ma (OHTOTEHE3);

YMGHI/IG HpI/IMeHHTL HOJ'Iy'—IeHHI)Ie 3HAHUA JIA O6’B$ICH€HI/I$I 6I/IOJ'I01"I/I‘IGCKI/IX HpOHeCCOB 158
SIBJICHUH, IS TPUHSATHUS NMPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM JKM3HU C IEIBI0 00CCIICUCHHS
0€30TMacCHOCTH CBOETO 3/I0POBbBS U 370POBBS OKPYKAIOUIUX JTFOCH, COOMIOICHNUSI HOPM T'PaMOTHOTO
MOBEJICHUST B OKPYXKAIOIIEH NPUPOJAHOW Cpene, MOHMMaHWE HEOOXOJMMOCTH HCIOJIh30BaAHUS
NOCTHKECHUU COBPEMEHHOM OnosIornu U OMOTEXHOJIOTHIA TUTS palMoHaIbLHOTO
MIPUPOIOTIONIE30BAHHS;

YMCHHUEC peuiaTb OSJICMCHTAPHBIC TI'CHCTUYCCKUC 3aJadyd Ha MOHO- U ,I[I/IFI/I6pI/I,I[HOC
CKpCIIMBAaHMUE, CUCIINICHHOC HACJICAOBaHNUEC, COCTABIIATh CXCMbI MOHOFI/I6pI/II[HOFO CKpC€HIMBaHUA I
IpCaACKasaHus HaCJICAOBaHUS IIPU3HAKOB Y OPraHu3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE W MPAKTUYECKUE PAa0OTHI, COONIONATh MpaBWia TpPU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMCHHUEC KPUTHUYCCKU OLCHHBATL W HHTCPHPCTUPOBATH HH(bOpMaHHIO OHOJIOTHYECKOTO
COJACPpIKaHHs, BKIIHOYAOMIYHO IICCBAOHAYYHBIC 3HAHUA U3 PA3JIMUYHBIX HCTOYHHUKOB (Cpe,Z[CTBa
MaccoBOU I/IHCI)OpMaI_II/II/I, HAYYHO-TIOITYJISIPHBIC MaTepI/IaJ'ILI), OTHYCCKHUEC AaCIICKTbl COBPCEMCHHBIX
HCCIEIOBAaHUN B 6I/IOJ'IOFI/II/I, MCOUILINHE, 6I/IOTCXHOJ'IOFI/II/I;

YMCHHE CO31aBaThb COOCTBEHHBIC TMHUCHMEHHBIC M YCTHBIC COO6H_ICHI/I$I, 060611_[8.51
6I/IOJ'IOFI/I‘-ICCKyIO I/IH(i)OpMaLII/II-O N3 HECKOJIbKUX UCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BATh MOHSITUMHBIN
arrapar OHOJIOTHH.

Hpe,[[MeTHLIC pPE3YyIbTaThl OCBOCHUA yqeGHoro npeamMeTa «buonorus» ¢ 11 Knacce JOJDKHBI
OTpPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUA O MECTE W POJU OHUOJIOTUM B CHUCTEME HAyYHOTO 3HAHMS
€CTeCTBEHHbIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U
HAyYHOTO MHPOBO33PEHHsI, O BKIJIAJ€ POCCHMCKHUX U 3apyOekHBIX YyUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKA ISl PEIIeHUs )KU3HEHHBIX 3a/1a4;
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YMCHHC pPACKPbIBATL COJACPIKAHUC 6I/IOJIOI‘I/I‘-IGCKI/IX TCPMHHOB U HOHATHH: BUI, TOIYJIALNA,
reHO(OH/I, IBOJIIOLUS, JBIKYIIUE CUJIBI ((PAKTOPBI) IBOIIOIHHU, PUCTIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKHE (PaKTOPbI, IKOCHCTEMA, TPOIYIIEHThI, KOHCYMEHTBI, PEIyLICHTHI,
[[eNU MUTAHUS, YKOJIOTHYECKasi TUpaMHu/ia, OMOTeoleH03, buocdepa;

YMEHHE u3JaraTh OuoJormueckue Teopun (dBomonuonHas Tteopus Y. JlapsuHa,
CUHTETUYECKasi TEOPHUS SBOJIIOIMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apojspliieBoro cxojcrtsa K.
M. bapa, yepenoBanus riaBHbIX HampaBieHuil u myrteil sBomounu A. H. CeBepuoBa, ydeHus o
ouocdepe B. . BepHaackoro), onpenensTs TpaHALBI UX TPAMEHUMOCTH K KHBBIM CHCTEMAaM;

YMCHHUEC BJIaJACTh MCTOAAMU HAYYHOI'O0 IIO3HAHHA B OHOJIOrUH: Ha6J'IIOIICHI/I€ N OIIMCAaHUC
JKHUBBIX CHUCTEM, TIIPOLECCOB MU fIBHGHI/Iﬁ, opranusanyvsa MW HOPOBCACHUC OMOJIOTUYCCKOTO
OKCIICPUMCHTA, BBIABWXXCHUC THUIIOTE3bI, BbIABJICHHUC 3aBUCUMOCTH MCXKIAY HUCCICAYCMbIMU
BCJIMYMHaAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB, UCITOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ
1 3aKOHOB, YMCHHME [1€J1aTb BBIBO/JIbl HA OCHOBAHHWHU IMOJIYYCHHBIX PE3YJILbTATOB,

YMEHHE BBIJEINATh CYIIECTBEHHbIE MPU3HAKU CTPOEHHUS OMOJIOIMYECKUX OOBEKTOB: BMJIOB,
MOMYJISILIUM, MPOJIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U AIKOCUCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOM HM3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs,
MIPUCTIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBHS HKOJIOTHUYECKUX (aKTOPOB HAa OpPraHU3MBbI, MEpeHoca
BEILIECTB M ITOTOKA HHEPIrUM B IKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHHI B JKOCHCTEMAX CBOEU
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIMKIIOB B Onocdepe;

yMEHUE TPUMEHSThH TMOJIYyYEHHBIC 3HAHUS NI OOBSICHEHHUS OMOJOTHYECKUX IPOIECCOB U
SIBJICHUH, I TPUHATHUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM JKM3HU C IIEJIbI0 00CCTICUCHHS
0€30TMacCHOCTH CBOETO 3/I0POBbBS U 370POBBS OKPYKAIOUIUX JTFOCH, COOMIOICHNUSI HOPM T'PaMOTHOTO
MOBEJICHUsI B OKPYXKAIOIIEH TNPUPOJAHOW Cpene, MOHUMaHuE HEOOXOJUMOCTH HCIOJIh30BaAHUS
JTOCTH)KCHHH COBPEMEHHOW OMOJIOTHH VISl PAIIHOHAILHOTO TTPUPOIOTIONB30BAHUS;

YMCEHHUE pellaTb 3JICMCHTapPHBIC OMOJIOTHYECKHUE 3a/laud, COCTaBJIATb CXEMbI IICPCHOCA
BCIICCTB U SQHEPIvU B SKOCUCTEMAX (uerm HI/ITaHI/Iﬂ);

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOJATh IMpaBHWia TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTUYECKH OLIEHUBATh U HMHTEPHPETUPOBATH HHGOPMAILHIO OHOJIOTHYECKOTO
COJIep’KaHHus, BKIIOYAIONIYIO [ICEBJOHAYYHbIE 3HAHUS W3 pPa3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM uWH(pOpMaluu, HAayYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuBaTh IJI0OANTBHBIC
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMCHHUE CO3[aBaTb CO OCTBEHHBbIE IHCHbMEHHBIE U YCTHBIC COO6H_ICHI/IH, 06061]_18.}1

6I/IOJ'IOFI/I‘-ICCKyIO I/IH(i)OpMaLII/II-O N3 HECKOJIbKUX UCTOYHHUKOB, T'PAMOTHO HCIIOJIB30BATH MMOHATUMHBIN
arrapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HaumMeHoBaHUeE pa3feioB U TEM KonuuectBo yacos DnekTpoHHbIC (U(POBHIL)
n/m POrPaMMBI 00pa3oBaTebHbIe PECYPChI
Bcero| Kontponsusie| [Ipaktuueckue
paboThl paboThl
1 |Bbuonorus kak Hayka 2 0.5 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
2 | J)KuBbIE CUCTEMBI H UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 | XUMHUYECKUI COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIICTKH https://m.edsoo.ru/7f41c292
4 | JKuzHenesTenbHOCTh KICTKH 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
5 |Pa3MHOXeHHE 1 5 1 bu6moreka [IOK
WHIUBUIyTbHOE PAa3BUTHE https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 |HacnencTBeHHOCTh H 8 1 1.5 bubnuotexa [JOK
U3MEHYMBOCTh OPraHU3MOB https://m.edsoo.ru/7f41c292
7 | Cenexuust OpraHM3MOB. 3 bu6moreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 |Pe3epBHOE Bpems 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO 35 1 4
YACOB I10 ITPOI'PAMME
11 KN1ACC
Ne | HamMenoBaHMe pa3aeioB H TEM KommgectBo gacos OnekTpoHHBIE (ITUGPOBHIE)
/' TIporpaMMBbI 00pa3oBaTeNbHBIE PECYPCHI
Bcero| KonTponbnsie| [IpakTuueckue
paboThI paboThI
1 |DBomronuoHHas OHOJIOT U 9 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
2 |Bo3HukHOBeHHE U pa3BuTHE | 9 1 0.5 bubmuoreka [JOK
JKU3HU Ha 3emMiie https://m.edsoo.ru/7f41cc74
3 |OpraHu3mbl U OKpyXKaromasi | S 1 bubmmoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 |CooOmecTBa 1 9 1 bubmuorexa [JOK
9KOJIOTUYECKHUE CHCTEMBI https://m.edsoo.ru/7f41cc74
5 |PesepBHOE Bpemst 2 bubnmnorexa [JOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 2 2.5
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

NOYPOYHOE NTAHUPOBAHUE

10 KNACC
N Tema ypoka KomnuuectBo vacos Hata DJeKkTpoHHbIE HU(POBBIE
u3yueH | o0pa3oBaTeIbHBIC PECYPCHI
m Bceero | Kontp | [Ipaktuueckue| wus
/ OJIbHBI paboThI
1 c
pabot
bI
1) buonorus B cucteme HayK 1 bubnuoreka [JOK
https://m.edso0.ru/863e612
2https://m.eds00.ru/863e63
2a
2| MeTo bl MO3HAHUA KUBOM 1 0.5 bu6moreka [IOK
npuposl. [IpakTudeckas https://m.edso0.ru/863e612
paborta Ne 1 2
«Mcnonp3oBanne
Pa3IUYHBIX METOJIOB TIPH
M3y4YEHUHN OMOJIOTHUECKHUX
00BEKTOBY
3| BuoyloruuecKkue CUCTEMBI, 1 bubnuoreka [JOK
MIPOIIECCHI M UX U3YUCHHE https://m.edso0.ru/863e656
4
4 XuMHuuyeckuit coctan 1 bubnuoreka [IOK
KieTk. Boma u https://m.edsoo.ru/863e674e
MUHEpaJIbHbIE COJIN
5| benku. CocTtaB u cTpoeHHE 1 bubnuoreka [JOK
0enkoB https://m.edso0.ru/863e6b7
2
6| DepMeHTHI — 1 0.5 bubnuorexa [JOK
Ouonorunyeckue https://m.edso0.ru/863e6b7
KaTaJn3aTopHI. 2
JlaboparopHas padota Ne 1
«3yuyenue
KaTaJIMTUYECKON
aKTUBHOCTH ()EpMEHTOB
(Ha mpumepe aMuIa3bl WIK
KaTasas3bl)»
7\ Yriaesoasl. JINuabl 1 bu6moreka [IOK
https://m.eds00.ru/863e687
0
8| Hyki1eMHOBbIE KHCIIOTHI. 1 bubnuorexa LIOK
ATOD https://m.edso0.ru/863e6d5c
9 Hcropus u MEeTOIbI 1 bubmuorexa [JOK
U3YUYEHHSI KIICTKH. https://m.edso0.ru/863e6e88
Knerounas teopust
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6870
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https://m.edsoo.ru/863e6e88

N Tema ypoka KonuuectBo vacos [Hata OJeKkTpoHHbIE HU(POBBIE
u3ydeH | 00pa3oBaTENbHBIE PECYPCHI
m Bceero | Kontp | [Ipaktuueckue| wus
/ OJIbHBI paboThI
] e
pabot
bI
1] Knetka kak 1enocrHas 1
0|>xuBast cucrema
11 Crpoenue 1 0.5 bubnuoreka [JOK
1| 93yKapHOTHUYECKOH KIICTKH. https://m.eds00.ru/863e6ff0
JIaboparopHas pabota Ne 2 https://m.edso0.ru/863e716¢
«M3ydeHnne crpoeHus
KJIETOK PaCTEHHI,
KUBOTHBIX, TPUOOB 1
OakTepuit o
MHKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpernaparax u ux
OTIFICAHUE)
1) O6meHn BemecTB Win 1 bubnuorexa [JOK
2| MeTabosIu3M https://m.edso0.ru/863e766¢
1l ®orocuHTE3. XeMOCUHTE3 1 bubnuoreka [JOK
3 https://m.edsoo.ru/863e7c98
1} Dnepreruyeckuii oOMeH 1 bubnuoreka [IOK
4 https://m.edsoo.ru/863e7aae
1| )Ku3HEeHHBIH UK KICTKH. 1 0.5 bu6moreka [IOK
S| lenenue kiaeTku. MuTos. https://m.edsoo.ru/863e7dc4
JlaGopaTtopnas padora Ne 3
«Habmronenue Muto3a B
KJIETKaX KOHYMKA KOPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
1| Buocunres Genka. Peaknus 1 bu6mmoreka [IOK
6| MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
1| Tpancnsiius — OGuocuHTE3 1 bubnuorexa [JOK
7| 6enka https://m.edso0.ru/863e796e
1) Heknerounsie opMsI 1 bubmuorexa [JOK
8| ’KM3HH — BUPYCHI https://m.edso0.ru/863e754
0
1l dopmbl pa3MHOKEHUS 1 bubnuorexa LIOK
9 oprann3mMoB https://m.edso0.ru/863e81b
6https://m.edsoo.ru/863e83
le
2| Metio3 1 bubmuoreka [{OK

https://m.edso0.ru/863e7f4a

28



https://m.edsoo.ru/863e6ff0
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https://m.edsoo.ru/863e7c98
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N Tema ypoka KonuuectBo vacos [Hata OJeKkTpoHHbIE HU(POBBIE
u3ydeH | 00pa3oBaTENbHBIE PECYPCHI
m Bceero | Kontp | [Ipaktuueckue| wus
/ OJIbHBI paboThI
] e
pabot
bI
0
2| O0pa3oBaHKE U PA3BUTHE 1 0.5 bubmmoreka [JOK
1/ OJTOBBIX KIIETOK. https://m.edsoo.ru/863e81b
Or1010TBOpPEHHE. 6
JlabopaTtopHnast pabota Ne 4
«M3ydeHnne crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTIpEIiapaTax»
2| MnquBuyaIbHOE 1 bu6moreka [IOK
2| pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e843
6
2|'eneTnKa — HayKa o 1 bubnuoreka [JOK
3| HAaCJIeJICTBEHHOCTH U https://m.edso0.ru/863e862
M3MEHUYUBOCTH
2| 3aKOHOMEPHOCTH 1 bubnuoreka [JOK
4l HaclteI0BaHUs PU3HAKOB. https://m.eds00.ru/863e887
Monorubpuanoe 8
CKpelllMBaHHE
2| AurubpuHoe 1 bubnuorexa [JOK
S| cKkpelrBaHue. 3aKOH https://m.edsoo.ru/863e89a4
HE3aBHCHMOT'0
HACJIeJOBaHUS MPU3HAKOB
2| CuerieHHOE 1 0.5 bubnuorexa [JOK
6| HaciieToOBaHUE MPU3HAKOB. https://m.edso0.ru/863e8c60
Jlaboparopnas pabota Ne 5
«3yuyeHue pe3ynpTaToB
MOHOTHOPHUIHOTO U
JTUTHOPHUTHOTO
CKpEILIUBAHUS Y
Ip030(hUIIbl HA TOTOBBIX
MUKpOTpenaparax»
2| 'eHeTHKa MoOJIA. 1 bu6moreka [IOK
7|HacnemoBaHue MpuU3HAKOB, https://m.edso0.ru/863e8c60
CIIETJIEHHBIX C MOJIOM
2| I3MEHYNBOCTb. 1 0.5 bu6mmoreka [IOK
8| HenacnencreeHHas https://m.edso0.ru/863e8efe
U3MEHUYUBOCTb.
JIaGopatopHas pabota Ne
6. U3yuenune
MOAU(PHUKAITTOHHOM
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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N Tema ypoka KonuuectBo vacos [Hata OJeKkTpoHHbIE HU(POBBIE
u3yueH | oOpa3oBaTeIbHBIC PECYPCHI
m Bceero | Kontp | [Ipaktuueckue| wus
/ OJIbHBI paboThI
vl e
pabot
bI
W3MECHYHBOCTH,
MMOCTPOCHUE
BApUALIMOHHOTO psija 1
BAPUALIMOHHON KPUBON»
2| Hacnencreennas 1 0.5 bubmuoreka [JOK
9| MI3MEHYHMBOCTb. https://m.edso0.ru/863e8efe
JlabopaTtopHnast pabota No
7. «AHanu3 MyTanui y
JpO30¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»
3|'eneTHKa yeaoBeKa 1 bu6moreka [IOK
0 https://m.edso0.ru/863e8d7
8
3| O6o0IIeHHE IO TeMe 1 1
1 «HacneacTtBeHHOCTD U
U3MEHYHMBOCTh
OPraHu3MOBY
3| CenekIus Kak HayKa u 1 bu6moreka [IOK
2| poriecc https://m.edsoo.ru/863e921
4
3/ MeToabl U JOCTUKEHUS 1 bu6mmoreka [IOK
3| ceneKIUu pacTeHUi 1 https://m.edso0.ru/863e921
JKUBOTHBIX 4
3| BHOTEXHOJIOTHS KaK 1 bubnuorexa [JOK
4 oTpacip IPOU3BOACTBA https://m.edso0.ru/863e933
6
3| [ToBTOpEHUE 1
5
OBLIEE KOJIMYECTBO 35 1 4
YACOB I10 ITPOTPAMME
11 KNIACC
Ne Tema ypoka KonuuectBo uacos Hara DNeKTpOHHbIE
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

Bceero | Kontpomns | IIpakTuueckue| u3yueHu nuQpOBLIE

n/ HBIE paboTh b o0pa3oBaTesbHbIE

il paboThI pecypcel

1 | DBoronus ¥ METOIbI €€ 1 bubmuoreka [JOK
U3y4YCHUS https://m.edso0.ru/86

3ea20e

2 |Wcropus pa3BUTHUS 1 bubnuorexa [JOK
NpEICTaBICHUN 00 YBOJIOLIUN https://m.edso0.ru/86

3e9570

3 | MUKPOABOIIOIHS 1 bubnuorexa [JOK

https://m.edsoo.ru/86
3e9cle

4 | Tlonmymsnus Kak dJIeMeHTapHas 1 0.5 bubnuorexa [JOK
€IUHNLIA BUIA U DBOJIIOIUH. https://m.edso00.ru/86
JlabopaTtopHas pabota Ne 1 3e99c6
«CpaBHeHHE BUIOB T10
MOP(hOJIOTHIECKOMY
KPUTEPHIO»

S | ABWKyIIHe CHITBI 1 bubnuoreka [JOK
(a1emenTapHbie (PaKTOPHI) https://m.edso0.ru/86
IBOJIFOLIUU 3e9da4

6 | EcrecTBeHHBII OTOOD U €0 1 bubnurorexa [JOK
bopmbI https://m.edsoo0.ru/86

3e9ed0

7 | Pe3ynbTaThl SBOJIIOIIHH: 1 0.5 bubnurorexa [JOK
MIPHUCIIOCOOICHHOCTD https://m.edsoo0.ru/86
OpraHu3MOB U 3e9fde
BUJI000pa30BaHuUe.

JlabopaTtopnas padora Ne 2
«Onucanue
MIPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEJILHOTO XapaKTepa

8 |HanpaBnenus u mytu 1 bubnuorexa [IOK
MaKpO3BOJIIOIIUN https://m.edso0.ru/86

3e9cle

9 | HeoOpaTuMOCTh SBOJTFOLIMH 1

1 |Ucropwust xu3HU Ha 3emiie U 1

0 | MeTo b1 €€ n3ydeHus

1 | T'umoTe3sl MPOUCXOKACHUS 1 bubnuoreka [IOK

1 |u3nu Ha 3emite https://m.edso0.ru/86

3eabab

1 |Pa3BuTHE XM3HM Ha 3eMIIE 110 1 bu6nmoreka [JOK

2 |spam U mepuoam https://m.edso0.ru/86

3eabbe

1 |OcHOBHBIE ATABI 3BOIIOLUA 1 0.5 bu6mmoreka [JOK

PACTUTCIILHOTO U JKUBOTHOTO

https://m.edso0.ru/86
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ne Tema ypoka Komnuectso yacos Jara ONeKTpOHHEIE
W3Y4YECHH uu(poBLIE
/ Bcero | Kontpons | [Ipaktuueckue s o0pa3oBaTelbHbIE
o HBIE padoTHI pecypchl
paboThI
3 |mupa. [IpakTuueckas padorta 3ea8bc
No 1 «M3yuenune ncKomaemMbIx
OCTaTKOB PACTCHUU U
KUBOTHBIX B KOJUICKIIHSIX)
1 |CoBpemenHast cucrema 1 bubnuorexa [JOK
4 | opraHu4ecKoro Mupa https://m.eds00.ru/86
3ead8e
1 | OBosronus yenoBeka 1 bubnuotexa [JOK
5 | (anTpornorenes) https://m.edso0.ru/86
3eac2c
1 | ABmxymue cuitbl ((hakTopsl) 1 bubnuoreka [IOK
6 |anTponorenesa https://m.edso0.ru/86
3ead44
1 |OcHOBHBIE CcTaIUU DBOIIOLUU 1
7 |uenoseka
1 |YenoBeueckue pacsl U 1 bubnuorexa [JOK
8 |mpupoaHble amanTanyuu https://m.edsoo.ru/86
YeJI0BeKa 3eaea?
1| O6oO6ieHwue Mo Teme 1 1
9 | «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMie»
2 | DkoJtorust Kak HayKa 1
0
2 |Cpenpl 0OMTaHUS U 1 bu6mmoreka [IOK
1 |sxonornueckue GaxToOphI https://m.edsoo.ru/86
3eafec
2 | Abrotuueckue (GakTOpPHI. 1 bubnuoreka [JOK
2 | JTaboparopuas pabora Ne 3. https://m.edso0.ru/86
«Mopdonoruueckue 3ebl0e
OCOOCHHOCTH PacTEHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlaboparopHas pabota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEycay
2 | BuoTrndeckue GpakTopbl 1 bubnuoreka [IOK
3 https://m.edso0.ru/86
3eb348
2 | DronoruuecKue 1 0.5
4 | xapakTepUCTUKH MOIMYIISAIMH.
[Ipaktuyeckas padora Ne 2
«IToacuér mioTHOCTH
MOMYJISIIIUI pa3HBIX BUIOB
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

No Tema ypoka KonuuectBo uacoB Harta DNeKTpOHHbIE
W3Y4YECHH uu(poBLIE
/ Bcero | Kontpons | [Ipaktuueckue s o0pa3oBaTelbHbIE
o HBIE padoTHI pecypchl
paboThI
pacTeHuin»
2 |Coo01iecTBa OPraHu3MOB — 1 Bubanorexa IIOK
5 | Guonenos https://m.edso0.ru/86
3eb46a
2 | DKOJIOTHYECKUE CUCTEMBI 1 bubnuotexa [JOK
6 | (skocucTeMsI) https://m.edso0.ru/86
3eb46a
2 | OCHOBHBIE MTOKa3aTEIH 1 bubnuotexa [JOK
7 | 3koCcHCTEMBI. DKOJIOTUYECKHE https://m.edso0.ru/86
nupamupl. CBoiCTBA 3eb5fa
skocucteM. CyKueccust
2 |[TpupoaHBIEC SKOCUCTEMBI 1
8
2 | AHTPOTIOTCHHBIE SKOCHCTEMBI 1
9
3 |Bbrocdepa — riobaabHas 1 bubmuoreka IIOK
0 |skocucrema 3emiu https://m.edso0.ru/86
3ebb5e
3 |3aKOHOMEPHOCTH 1 bubmuoreka IIOK
1 | cymecTBoBanus 6uochepsl https://m.edso0.ru/86
3ebd16
3 |YenoBeuecTBo B GHochepe 1
2 |3emmmn
3 |CocyIecTBOBaHME MIPUPOIBI U 1 bubnuorexa [JOK
3 |yenoBeuecTBa https://m.edso0.ru/86
3ebale
3 |O600IIEeHnE TEMBI 1 1
4 | «CoobmecTBa U
AKOJIOTUYECKUE CHCTEMBI)
3 |IToBTOpEHUE 1
5
OBILEE KOJIMYECTBO 34 2 2.5
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

MPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA3OBATE/IbHOM MPOTPAMMDbI

10 KJIACC

Kox
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET O 06mer0 06p330BaHI/Iﬂ

ChopmMupoBaHHOCTh 3HAHUH O MECT€ M POJIM OWOJIOTMM B CHCTEME HAyIHOTO
3HaHUS €CTECTBEHHBIX HAYK, B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHHUS; O BKJIaJIe POCCHUUCKUX U 3apyOe HbIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (YHKIIMOHATHLHON TPaMOTHOCTH YEJIOBEKA
JUTS pEIICHUS KU3HEHHBIX 3a]1a4

YMeHHe packpbIBaTh COJCp)KaHHE OMOJIOTMYECKHUX TEPMUHOB W TIOHSTHH: KU3Hb,
KJIeTKa, OpraHu3M; MeTaboiau3M (0OMEH BelleCTB W IpEeBpalleHHEe SHEPTun),
romeocta3 (caMoOperyisiiusi), ypOBHEBas  OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEACHUE (PETPOIYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BHUTHE

YMmenue uznaratb — Ouosiornyeckue  Teopud  (KJIETOYHas, XPOMOCOMHas,
myTarmonHas), 3akoubl (I'. Mengens, T. Moprana, H.W1. BaBunoBa) u y4uenus (o
LIEHTPaxX MHOT000pa3us U MPOUCXOXKACHUS KyIbTypHBIX pactenuit H.I. BaBunosa),
OTIPEJIEIIATh T'PAHUIIBI UX TPUMEHHUMOCTH K )KMBBIM CHCTEMaM

YMeHne BiIaieTh METOJaMH HAYYHOTO TO3HaHUs B Ouosiornu (HaONIOACHHWE H
OTIMCaHUE JKMUBBIX CHUCTEM, MPOIIECCOB W SIBJICHHWM; OpraHM3aIlisi M IPOBEICHHE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJABMKECHUE TUIIOTE3bI; BBISIBICHUE 3aBUCHUMOCTH
MEXIy HCCICAyeMbIMH BEJIMYHMHAMH, OOBSICHEHHWE IMOJIYYCHHBIX pPE3YJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHN, TEOPUH U 3aKOHOB;, YMEHHE JICJIaTh BBIBOIBI
Ha OCHOBAHUH TOJTYYCHHBIX PE3yJIbTATOB)

YMeHHe BBIIENATh CYIIECTBEHHBIC TPU3HAKKH BHPYCOB, KIETOK IPOKAPHOT |
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTH
IpoIiecCOB 0OMEHa BEIIECTB W IPEBpAICHUS JHEPTrUU B KIETKE, (OTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUT03a, Meho3a,
OIUIOJIOTBOPEHHSI,  PA3MHOXKCHHUs, HHIUBUAYAILHOTO  pa3BUTHS  OpraHu3Ma
(oHTOTEHE3)

VYmenune INIPUMCHATE IOJIYYCHHBIC 3HaHUA JJIA 00BACHEHHSI OMOJIOTHYECKHUX
IIpoIeCCcCoB U SIBJ'ICHI/II\/'I, IJI1 OPUHATHUA ITPAKTHYCCKHUX peH_IeHI/Iﬁ B HOBCGI[HCBHOI\/'I
KHU3HH B LCIIAX obecreyennst 0€30MaCHOCTH CBOETO 300POBbAA H 3O0pPOBbA
OKpYKaromux J'IIO,Z[GI‘/'I, CO6JHOI[CHI/I${ HOPM I'PaMOTHOI'O ITIOBCIACHUA B Opr>KaIOH_IeI71
HpHpOI[HOfI cpeac; IMOHHUMAaHUC HeO6XO,I[I/IMOCTI/I HCIIOJIb30BaHUs HOCTIKSHUMN
COBpeMeHHOﬁ O1oJI0ruu u OHMOTEXHOJIOTHHI JJIA PaluOHAJILHOI'O
IPHUPOJO0ITI0JIb30BAHUA

YMeHue peuiaTh 3JICMCHTAPHBIC I'CHCTUYCCKUC 3a/la4d Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpCUIMBAHUEC, CHCIUICHHOC HACJICIOBAHUC, COCTABJIATH CXCEMBbI MOHOFI/I6pI/II[HOFO
CKpCHIMBAaHUA U TPCACKA3aHU HACIICAOBAHUS TPU3HAKOB Y OPTaHNU3MOB

YMeHue BBINOIHATH J1a0OpaTOpHbIE U MPAaKTHUYECKUE paboThl, COOMIOAATh MpaBHUia
pu paboTe ¢ yd4eOHBIM U J1ab0PaTOPHBIM 000PYAOBAHUEM

YMeHne  KpUTHYECKM  OLEHMBaThb M MHTEPIPETUPOBATH UHPOPMALIUIO
OMOJIOTUYECKOTO  COJepKAHUs, BKJIIOYAIOUIYI0 IICEBJOHAYYHblE€ 3HAHUA U3
pa3nuuHblX UcTOYHMKOB (CMU, HaydHO-TOMYJspHbIE MaTepHalibl); STHUYECKUE
acIeKThl COBPEMEHHBIX UCCIICOBAHUI B OMOJIOTHH, MEMIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIC H YCTHBIC COO6H_ICHI/I${, 0606]118.}1
6I/IOHOTI/IquK}/IO I/IH(I)OpMaI_II/IIO nus3 HCCKOJBKHX HCTOYHHKOB, T'paMOTHO
HCII0JIb30BaTh HOHITUNHBIN armapar OHOJIOTHH
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11 KNACC

Kox
MPOBEPAEMOro
pe3yabTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/ibLHOI
NMPOrpaMMbl CpeaHero o0uero 0opazoBaHus

CchopMupOBaHHOCTh 3HAHUII O MecTe U pOJAM OHOJOTMM B CHCTEME HAyYHOIO 3HAHUS
€CTCCTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA U
HAy4YHOI'0 MHPOBO33PEHHSI; O BKJIAJe POCCUNHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
Ouosoruu; GyHKIMOHAIHHOM IPaMOTHOCTH YeJIOBEKa JUIs PEIeHHs] )KU3HEHHbIX 33424

YMeHHEe pacKphIBaTh COACPKAHUE OHOJIOTHUSCKUX TEPMHHOB W TOHSATHHA: BHUJ, MOMYJISIIHS,
reHo(OHJ, DJBONIONMS, MABWXKYIIME CUJIBl ((PaKTOpPhl) SBOIIOIUH, MPHUCIOCOOIEHHOCTh
OpraHM3MOB, BHJI000pa30BaHME, IKOIOTHYECKHE (HAaKTOPhI, IKOCUCTEMA, TIPOIYLIEHThI, KOHCY-
MEHTBI, pelyLIEHTHI, IIeNH MUTAaHUs, SKOJIOTHYECKasi MMpaMuJa, bruoreoleHo3, onocepa

Ymenue H3J1arathb OuoIOrn4ecKue TEOpUu (3BOMIOIIOHHAS TEOpHs 4.
JlapBuHa, CHHTETHUYECKas TEOpHUSl SBOJIOIHMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIICBOTIO
cxonctea K.M. bopa, uepenoBaHus IJIaBHBIX HampasieHMi u nyred somonuu  A.H.
CesepiioBa, yueHus o ouocdepe B.M. BepHanackoro), onpeaensTs TpaHUIBI HX TPUMEHUMOCTH
K )KUBBIM CHUCTEMAaM

YMeHue BIaJeTh METOIaMH HAYYHOTO TTO3HAHMSI B OMoNoruy (HaO0JICHHE U OITMCAHHE KUBBIX
CHCTEM, TMPOIECCOB M SIBJICHWI; OpraHM3alus W MPOBEIeHHE OMOJOTMYECKOr0 3KCIIEPHUMEHTA,
BBIIBUKCHHE THITOTE3bl; BBISABICHHEC 3aBHUCHMOCTH MEXIAY HCCISIYEeMbIMH BEIUYNHAMM,
OOBSCHCHNE TIONyYCHHBIX pPEe3yJIbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX IOHSITUH, TEOpHHA U
3aKOHOB; YMEHHE JeTaTh BBIBOJIBI HA OCHOBAHHMH IOJyYCHHBIX PE3YIBTATOB)

YMeHHe BBIJIEIATh CYIIECTBEHHBIC MPH3HAKK CTPOCHHS OHOJNIOIMYECKHX OOBEKTOB: BH/IOB,
HOMYJSIKANA, MPOAYIEHTOB, KOHCYMEHTOB, DEIYLEHTOB, OHOTNEOLEHO30B M JKOCHCTEM;
OCOOCGHHOCTH  TPOLIECCOB  HACJIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  oTOOpa,
BHJI000pa30BaHusl, MIPUCIIOCOOICHHOCTH OpPraHMU3MOB, JACHCTBUS 3KOJIOTHYECKUX (DAKTOPOB Ha
OpraHU3MBl, [IEPEeHOCa BEIIECTB U MOTOKA 3HEPTUH B IKOCHCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHU I
B JKOCHCTEMax CBOEHl MECTHOCTH, KPYrOBOPOTa BEIECTB U OHMOreOXMMHYECKHX LHUKIOB B
onocdepe

YMeHHe NPUMEHATh TOJIy4YCeHHBbIC 3HAHUSA IS OOBSACHEHHs] OMOJIOTMYECKHX IIPOIIECCOB H
SIBJICHUH, JUTS TIPUHATHUS MPAKTHYESCKUX PEIICHUH B IIOBCETHEBHOM KU3HU B IEJSIX 00ECIICUCHUS
0C30MaCHOCTH CBOETO 3JI0POBbS W 3II0OPOBbSI OKPYXKAIOMIUX JIFOJCH, COONIOJCHHUS HOPM
rpaMOTHOT'O0 TIOBEJICHHS B OKpY)KArOIICH NPUPOTHOW cpene; MOHUMaHWEe HEOOXOTUMOCTH
HCIOIL30BaAHNS JTOCTHKEHHU I COBpPEMEHHOM OHOoJIOrnu Jins: paIMoHaIBHOTO
TIPHPOJIOTIONIL30BAHUS

YMeHue pemaTh dJIeMEeHTapHbIe OHMOMOrHYecKre 3a0a4r, COCTaBISTh CXEMBI ITIEPEHOCa BEIECTB
¥ DHEPTUU B DKOCHCTEMAX (IIeTH MUTAHHS)

YMeHHe BBIMOIHATE JTJAOOpaTOPHBIE W MPaKTHYECKUEe paboThl, COONI0IATh MTPaBIiIa MPH paboTe
¢ Y4eOHBIM U JTA0OPATOPHBIM 000PYI0BaHUEM

YMeHHe KpUTHUYECKH OICHHBATh W MHTEPIPETHPOBATH HH(POPMAIHIO OHOIOTHIECKOTO
COJEpXKAHMsI, BKJIOYAIOLIYIO IICEBJIOHAy4YHbIE 3HAHUA M3 Pa3IUuHbIX HcToYHHKOB (CMU,
HAyYHO-TIOMYJSIPHBIC MAaTepHallbl); PACCMATPHBATH TIIO0ANBHBIE JKOIOTHYECKHE MPOOIeMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO0 OTHOIICHHIO K HUIM COOCTBEHHYIO TTO3UITUIO

10

YMeHHe co3gaBaTh COOCTBEHHBIC IHUCBMEHHBIE M YCTHBIE  COOOIIEHHUs, 0000Ias
OHMOJIOrMYEeCKyI0 HH(OPMAIIHIO W3 HECKOIBKHX HCTOYHHKOB, TPAMOTHO HCIIOIb30BaTh MTOHATHIA-
HBIH anmapaTt OHOJIOTHH
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MPOBEPAEMbIE 3/IEMEHTbI COOEPAHWA

10 KJIACC

Koxa

1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

buonorus kak Hayka

11

buonoruss — Hayka o uBO#W mpupone. Ponp Owonoruu B (OPMUPOBAHUU COBPEMEHHOU
Hay4dHOU KapTuHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUSI KUBOW TMPUPOJIBI (HAOMIOIEHHE, SKCIICPUMEHT, OMHCAHHUE, HU3MEPECHHE,
KJ1accu(uKaiys, MOJEITUPOBAHNE, CTATUCTUYECKAsT 00pabOTKa JTaHHBIX)

2

JKuBrIe cucTeMBI 1 HX opraHusanysa

2.1

Xusble cucreMbl (OMOCHCTEMBI) Kak MpeAMET n3ydeHus 6uosoruu. CBoiicTBa OMOCUCTEM U UX
pazHooOpaszue

2.2

YpoBHM opraHu3anuu OHMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHI, KIJIETOUHBIM, opra-
HU3MEHHBIH, MONYJISIIMOHHO-BUI0BO, SKOCUCTEMHBIN, OMOC(epHBIit

3

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMHYECKUN COCTaB KJICTKH. XHMMHYECKHE DJIEMEHTBI: MAKpPOJIEMEHTHI, MUKPOIJIEMEHTHI.
Bona w mmHepanbHble BemiecTBa. MOYHKIIMKM BOJBI M MHUHEPAIBHBIX BEIIECTB B KIIETKE.
[Tonnepxanue ocMoTHYECKOTO OajaHca

3.2

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnumsbie u
3aMEHUMBIE aMUHOKHCIOTHI. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPHI O€IKOBOM
MOJIEKYNbI (TMIepBUYHAs, BTOpUYHAS, TPETUYHAs U YETBEPTUYHAsl CTPYKTypa). XUMHUYECKUE
cBolicTBa OenkoB. bronornueckue GyHKIMM OEITKOB.

depMmeHTH — OHWoOJoTHYECKHe Karanu3atopbl. CTpoeHHe ¢(epMeHTa: aKTHUBHBIN IICHTP,
cyoctpatHas crnenuduyHocth. Kodepmentsl. Butamubbl. Otiawuus ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJln3aTopOB

3.3

YrneBoasl: MoHOcaxapuabl (TIIOKO3a, pubo3a U Ae3okcupubo3a), nucaxapuibl (caxaposa,
JIaKTO3a) M TMojucaxapuibl (Kpaxmaj, TJIMKOTEH, Lieuitoio3a). buonormueckue QyHKIUU
yTJIEBO/IOB.

Jlunuael: TpUranuepuabl, crepouisl, hochonunuasl. ['uapodunsHo-rUAPOdOOHBIE CBOMCTBA.
buonornueckne Qynkuuu aunuaoB. CpaBHEHHE YIIEBOAOB, OCJIKOB M JHUIUIOB Kak
VCTOYHUKOB SHEPTHH

3.4

Hyxneunosbsie kucnotsl: JIHK m PHK. Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX KHCIOT.
Crpoenue u dynkuuu JJHK. Ctpoenune un pynkuuu PHK. AT®: crpoenne u QpyHkiuu

3.5

]_II/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOpPHU. MeTo bl N3YYCHHS KIICTOK

3.6

Kierka kak OCJI0CTHAadA >XKHUBas CHUCTEMA. O6H_[I/Ie IIPU3HAKN KIICTOK: 3aMKHYTasl HapyKHas
MeM6paHa, MOJICKYJIbI I[HK KaK I'eHEeTHYeCKUI arrapar, CMCTCMa CUHTC3a Oenka

3.7

Tunmbl  kIeTOK: dyKapuoTHueckas M mpokapuoTruyeckas. (OCOOEHHOCTH  CTPOCHMS
poKapHoTHUecKor KieTku. Kierounas crenka Oakrepuil. CTpoeHHE >YKapUOTHUYECKON
KJIeTKH. OCHOBHBIE OTIINYHUS PACTUTEIBHOM, dKUBOTHON M IPUOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAIMKC, MX (yHKIUH.
[Inazmatnueckass MmemOpaHa, e€ cBoicTBa M (yHkumu. [luToruiasma u e€ OpraHoumabl.
OnHoMeMOpaHHBIE OpraHOM bl KJIEeTKU: sHAoIuazmarndeckas cetsb (DIIC), ammapar [Nonbmxy,
IU30COMBI. [101yaBTOHOMHBIE OpraHOU/IbI KJIETKUA: MUTOXOHJIPUH, IutacTubl. 1Iponcxoxnenue
MUTOXOHJpU M 1actua. Bumpsl mmactun. HememOpaHHbIE OpraHOMABI KIETKH: pUOOCOMBI,
KJICTOUHBIN LIEHTDP, PECHUUKH, )KT'YTUKU. DYHKIMU OPraHOUIOB KIETKU. BKirtoueHus
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Snpo — perynstopHblii neHTp kietku. CTpoeHue siapa: sijepHas o0o0JoYKa, KapHOILIa3Ma,
XPOMAaTHH, SJPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEMECTB B KIIETKE

X(I/ISHG[[G?[TCJH)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00JIM3M. ACCHMMIISAINA (TJIACTUYECKUH OOMEH) M JTMCCHUMMUIISIIHS
(3Heprernyeckuii 0OMEH) — JABE CTOPOHBI €IMHOro Ipolecca mMeradbonusma. Tumbl oOMeHa
BCIIICCTB: aBTOTPOHBII u reTepoTpPOQHBIiL.
Pounb hepMeHTOB B 0OMEHE BEIIECTB M NMPEBPAIICHIH YHEPTHU B KIETKE

4.2

doTOoCHHTES. CaeroBas " TEMHOBas ¢a3zbl ¢dorocunresa. Peakunu
dhoTocunTe3a. DPheKTUBHOCTh PoTOCHHTE3a. 3HaUeHHE (DOTOCHMHTE3a I KU3HU Ha 3emIe.
Bnusiane ycnoBmii cpenbl Ha (POTOCHMHTE3 M CIOCOOBI TOBBIIICHHUS €r0 MPOAYKTHBHOCTH Y
KYJIBTYPHBIX PAaCTECHHIA.

XeMocuHTe3. XeMOCHHTE3UpYoIne bakTepun. 3HaueHue XeMOCHHTE3a JIJIsl )KU3HH Ha 3eMie

4.3

DHepreTuyeckuii oOMeH B KjeTke. PaciienyieHue BelecTB, BBICIECHNE U aKKyMYJIHUpPOBaHUE
SHEPTUHM B KIETKE. DTambl dHEpreTudeckoro oOmeHa. ['nmkonus. BposkeHwe u ero BHIIBIL.
Kucnoponnoe okwucinenue, Wi KIETOYHOE JAbIxaHUE. O(P(HEKTUBHOCTh SHEPreTUYECKOro
oOMeHa

4.4

Peaknmun wmarpuuHoro cunre3a. ['eHermueckas wuH(popmanus wu JHK. Peammzarmms
reHeTUYeCKON MH(pOpMaIUK B KieTke. [ eHeThueckuil KoJ U ero cBoicTBa. TpaHCKpUmus —
MarpuuHbiii cuaTe3 PHK. Tpancnsamus — ouocuntes 6enka. Kogupopanue aMuHOKHuCIOT. Poib
prubocomM B OuocuHTE3€e OeIKa

4.5

Hexnerounsie dhopmbl ku3Hu — BUpychl. Mctopust otkpeiTus BupycoB (/.M. iBaHOBCKUiA).
OCOOEHHOCTH CTPOCHHS U KU3HEACITCILHOCTH BUPYCOB. baktepuodaru. bonesnu pacrenuii,
JKUBOTHBIX M YEJIOBEKA, BhI3bIBacMbIe BUpycaMu. Bupyc ummynonedunmra yenoseka (BUY) —
Bo3Oyautens CITN a. TlpodrnakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUI

Pasmuoxkenue u HHIUBUAYAJIBHOC PAa3BUTHUC OPraHu3MOB

5.1

Kierounelii 1MKN, WM JKU3HEHHBIM MUKI KiIeTku. HMuTtepdaza m muto3. Ilpomeccsr,
npoTekaromue B uHTepdase. Permkanus — peakuus marpuuHoro cuate3a JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUI. [[UIIJIOMIHBINA U TarIONIHBIA XpOMOCOMHBIC
Habopel. XpoMatusl. [luTonoruueckrie 0CHOBBI Pa3MHOKEHHUS U MHAUBUAYATLHOTO Pa3BUTHUS
OpraHu3MOB.

HGHGHI/IG KIICTKU — MHUTO3. CTa)II/II/I MHTO34a. Hpoueccm, MMPOUCXOIAIHNEC HAa PAa3HbIX CTAUAX
MHUTO3a. bruojornueckuii CMbICI MUTO3a

5.2

(DOpMLI PAa3SMHOXXCHUA OPraHu3MOB: 0ecIoJIoe M MOJIOBOE. Bunagsr 0ecI0JI0r0 PAa3MHOKCHUA:
ACJIICHUEC HaABOC, IIOYKOBAHHUC OAHO- U MHOI'OKJICTOYHBIX, cnopoo6pa30BaHHe, BCTCTAaTUBHOC
PAa3MHOKXCHHC. HCKYCCTBCHHOC KIIOHHMPOBAHHUEC OPraHu3MOB, €0 3HAUYCHUC JI CCIICKIIUHU

5.3

ITonoBoe Pa3MHOKCHHE, €TO OTIINYUA OT Oecmosioro.

Meito3. Cragum wmeiios3a. Ilpouecchl, mpoucxonsduiue Ha craausax Meiosa. lloBenenue
XxpoMocoM B Mero3e. KpoccuHrosep. buosornyecknii cMbIci ¥ 3HaUEHUE MEH03a

5.4

I'amerorenes — mmponecc O6pa3OBaHI/I$I IMNOJIOBBIX KIIETOK Y JKHWBOTHBIX. IlonoBeie Keje3bl:
CEMCHHUKHU U SIUYHUKH. 06pa30BaHHe " PA3BUTHC IIOJIOBBIX KJICTOK — raMeET (CHepMaTO3OI/I,Z[,
HﬁHCKHCTKa) — CHCpMATOTCHC3 U OOI'CHC3. OcoOeHHOCTH CTPOCHUA SIAIEKICTOK H
CIICpMATO30HU10B. OHJ'IOI[OTBOpCHI/IC. HapTCHOFCHCS

5.5

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpPHUOHAIBHOE pa3BUTHE (AMOpUOTEHE3). DTarmbl
SMOPHOHAIILHOTO ~ Pa3BUTHsSI Y TO3BOHOYHBIX JKMBOTHBIX: ApPOOJEHUE, TacTPYJISIIHS,
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opranorene3. IloctamOpuonanpHOe pasButHe. THIBI TOCTIMOPUOHATIBHOTO  Pa3BUTHSL:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u pasButue pacrenmii. OHTOT€HE3 IIBETKOBOTO DPACTCHHS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHS

HaCHeILCTBeHHOCTB 1 USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer wm 3agaunm  reHeTwKku. [cropuss pa3BuUTHS TeHETUKH. BKiag poCCHICKHX
U 3apyOeKHBIX YUEHBIX B Ppa3BUTHE TE€HETHUKU. MeToabl T€HETUKU (ITMOpHI0JIOTHYECKUH,
LUTOT€HETUYECKUM, MOJIEKYIIpHO-TeHeTuUecKnii). (OCHOBHBIE T'E€HETUYECKHE MOHSITHSL.
['eHeTHYECKasl CHMBOJIMKA, HCIIOJIb3YEMasl B CXEMaxX CKPEIIMBAaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBaHMs MIPU3HAKOB, ycTaHOBIEeHHBIEC |'. MeHnaenem. MoHnoruOpuaHoe
CKpelIuBaHue. 3aKOH  eAuHOoOoOpa3us TuOpUAOB TEepBOTO  MokojeHus.  I[IpaBuio
JOMMHUPOBaHMs. 3aKOH paclIelyieHUs] NMpu3HakoB. ['mmore3a uuctoTel ramer. [lomHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe cKpemuBaHHe. 3aKOH HE3aBUCHMOrO HacjieloBaHus Hpu3HakoB. Lluto-
TF€HEeTUYECKUE OCHOBBI JUTMOPUIHOTO CKpeUIMBaHUS. AHaIU3MpYIOLee CKpellrBaHUE.
Vcnonp30BaHNE aHATU3UPYIOLIET0 CKPEIMBAHUS JUIsl ONPEEICHHs TeHOTHIIA 0CO0U

6.3

CuermieHHOe HacleoBaHue nmpu3HakoB. Padorta T. Moprana mo clerjieHHOMY HaclieI0BaHHIO
reHoB. Hapylienue cuemnsieHus TeHOB B pe3yibTaTe KPOCCHHTOBepa. XpOMOCOMHAas TEOpUs
HACJIEICTBEHHOCTHU. [ 'eHeTH4ecKne KapThl.

l'enernka mona. XpOMOCOMHOE OMNPENENCHHE TMOJIa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omoramertHsle U reTeporaMeTHble OpraHu3Mbl. HacrnenoBaHue MPU3HAKOB, CLEIJICHHBIX C
I0JIOM

6.4

N3menunBocTh. Buapl U3MEHUMBOCTH: HEHACHEACTBEHHAs M HaclieZcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHOM HW3MEHYMBOCTU. XapaKTepUCTUKa MOAM(PHUKAIIMOHHON H3MEHUYHUBOCTH.
Bapuanmonssiii psin v BapuanmonHas kpusas. Hopma peaxiun npusnaka. KonndyecTBeHHbIE U
KaueCTBEHHbIC MMPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAINOHHONW W3MEHYNBOCTH

6.5

HacnencTBeHHas, Wad TeHOTUIMYECKas, H3MEHYMBOCTh. KoMOMHATHBHAsT HW3MEHYHUBOCTD.
Meiio3 ¥ TOJIOBOM TMpolleCC — OCHOBAa KOMOWHATHMBHOM HW3MEHYMBOCTH. MyTallMOHHAS
n3MeHunBOCTh. Knaccudukanust myranuii: reHHbIE XpOMOCOMHbBIE, 'eHOMHbIE. YacToTa u
MPUYMHBI MyTanuii. MyrareHHbIe (PakTOpbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HACJIEICTBEHHOM
n3MeHuuBoctd H.M. BaBunona

6.6

I'enernka YyeJIoBeKa. Kapuotun YyeJIoBeKa. OCHOBHBIC METOIbI IFeHETHKHU
YeJI0BEKa: IeHeaIOrnUCCKHIA, OJIM3HEIIOBBIH, LIUTOTCHETHYECKHUH, OMOXUMHUYCCKHIA,
MOJIeKYIsipHO-TeHeTndecknil. CoBpeMEeHHOE OmpeAelieHHe TeHOTUIA: IOJHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIHPOBaHHWE, B TOM uuciae ¢ nomoulpto III[P-ananmuza. Hacnen-
CTBCHHBIC 3a00JIeBaHMS 4YEJIOBEKAa: TCHHBIC OO0Je3HH, OOJIE3HH C HACIEICTBCHHOM
MPeIPacIoIOKEHHOCThI0, XPOMOCOMHBIE 00s1e3HH. COMaTUYECKUEe U TeHEPATUBHBIE MYTAIIHH.
[IpuHIMTIBI 3M0pOBOTO 00pa3a KU3HU, AMATHOCTUKH, MPO(PUIAKTUKU U JICUCHHUS TeHETUYECKIX
Oone3nell. MenuKko-TeHeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAUCHHE METUIIMHCKOM TeHETHKH B
MIPEeIOTBPAIIEHUH U JICYCHUU TeHETHYECKHX 3a00JIeBaHUH YeTIOBEeKa

CCJ'ICKLII/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IIpolLiecC. 3apOoXKACHHME CENeKUUU U jaomecTukanus. Ydenue H.M.
BaBuioBa o I1eHTpax HpPOUCXOXKACHUS W MHOrooOpasusi KylIbTYpHBIX pacTeHHid. LleHTps
IIPOUCXOXKICHUSI IOMAIIHUX KUBOTHBIX. COPT, NOpOJIa, IITAMM
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CoBpeMeHHBIE METOJIBI CeNeKIUU. MacCOBBIH W WHAMBUAYAIbHBI OTOOPBI B CEICKIUU
pacteHuid u KMBOTHbIX. OIleHKa dKcTepbepa. bBIM3KOPOJCTBEHHOE CKpEIIMBaHUE —
uHOpuuHT. Yuctas muaus. CKpelmyBaHue YUCThIX TUHUH. ['eTepo3uc, wim ruOpuaHas cuia.
HeponctBenHoe ckpemuBanne — ayrOpuauHr. OtmanéHHas ruOpuau3anus ¥ e€ YCIeXH.
HcKkycCTBEHHBI MyTareHe3 M IOJIYYEHUE MOJIMIUIOUIOB. [JoCTHXKEHUsT CEJIeKUUH pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpacip Npou3BOACTBA. ['€HHas WHKEeHepus. OTambl CO3JaHUS
pexomOunantHoi JIHK m Tpancrennsix opranmsmoB. Kietounas umkeHepusi. Knetounsie
KYJIbTYpHI. MukpoKIIoHaIBHOE pa3MHOXEHUE pacTeHui. KionupoBanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHW3MOB. DKOJOTHYECKHE M 3TUYECKHE
npoOnemsl. 'MO — renernyecku MoIu(UIIMPOBaHHBIE OPTraHU3MBI

11 KNACC
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DBOJIFOIIMOHHAS ONOJIOT U

11

DBOJIIOITMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa ABOIIONUH. [lajeoHTOOTHYECKHE: TTOCTIEIOBATEILHOCTD TOSBICHUSI BUIOB B
MAJICOHTOJIOTUYECKOM JIETONMCH, TepexoaHble (opMbl. buoreorpaduyeckue: CXOACTBO H
paznuuue GayH u GIop MATEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U PA3IMUUS
SMOPHOHOB pa3HBIX BHIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYIUMEHTApHBIC OpraHbl, AaTaBU3MblL.  MOJEKYIIPHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKHUX MyTeH Yy BceX
OpraHu3MOB

1.2

OpomonuonHas Teopusa Y. lapsuna. [Ipeanocsuiku BO3HUKHOBEHHS JapBUHU3MA. JIBUKYIIIME
CWJIBI HBOJIIOLMU BUIOB N0 J[lapBuHY (M30BITOYHOE pa3MHOKEHHUE IPH OrPaHUYCHHOCTH
pecypcoB, HeonpeenéHHasi U3MEHYHBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckas Teopus 3Bojonnu (CTD) m ocHOBHBIE €€ TOJIOKEHHUS. MUKPOIBOIIOIHS.
[Tonynsius Kak eAMHKIIA BUIA U SBOIIOIUU

1.4

JBwxkyme cuibl  ((pakTopbl) 2BOJIONMH BUAOB B Tpupojae. MyTallMOHHBIA MpoIece
Y KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNsAIMOHHBIC BOJHBI W JApeiid reHoB. M3onsmus u
murparius. EcrecTBeHHbIH 0TOOp — HampaBIstomUil pakTop BOIONKUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco6aeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BOJIOIMU. [Ipumepsl mpucnocobiaeHuit y
Opranu3zMoB. ApoMopdo3bl U HANOAIANTALINH.

Bun u  BupooOpaszoBanue. Kpurepun Buga. OcHOBHblE (OpMBI  BHJI000pa30BaHMSL:
reorpauueckoe, IKOJOrHYECKOe

1.5

MaKpOBBOHIOHI/IH. (DOpMLI OBOJIOIUHA CI)I/IJ'ICTI/I‘-ICCKEUI, JAUBCPICHTHAA, KOHBCPICHTHAA,
TapaJijICJIbHasl. H606paTI/IMOCTB 9BOJIFOIIMH

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

I[OHaquLIC MNpEACTAaBJICHUA O 3apOXKACHHUU KHU3HU. Hay‘{HLIC TUIIOTE3bl BO3HWKHOBCHUS
JKM3HHM Ha 3emiie: a0MOreHe3 U TMaHCIICPpMMUSL. XuMuueckas 3BOJIIOIHS. 9KCHCpI/IMeHTaJ'IBHOC
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MOJATBEPXKACHUE XUMHUYECKOW HBoonuH. HavanbHble STambl OMOJOTHYECKOW HSBOJIOIUH.
I'mnore3za PHK-mupa. IlepBeie kietku u ux sBomouus. @opMHUpOBaHME OCHOBHBIX IPYIIIL
JKUBBIX OPraHU3MOB

2.2

PazButne xu3nu Ha 3emiie mo 3paM u nepuojaM. Kartapxeit. Apxeiickas ¥ mpoTepo3oiickas
opbl. [laneosoiickass spa u €€ mnepuoabl: KeMOpHUICKUI, OpAOBUKCKUN, CHUIypUHCKUH,
JI€BOHCKMM, KaMEHHOYIOJIbHBIA, NEPMCKHNA. Me3030lcKas 3pa U €€ Nepuopl: TPUACOBBIM,
FOPCKHUIA, METOBO.

KaiiHo3oiickass 3pa © €€ TMepHoIbl: MaJCOTCHOBbIM, HEOTEHOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTuka KIMMaTa M Te0JOrMYecKux ImpoieccoB. OCHOBHBIE 3Tallbl 3BOJIOLMH
PacTUTENBHOTO U >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U KUBOTHBIX. llosBienue,
paciBeT ¥ BBIMUPAHHE I'PYII KUBbIX OPraHU3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOJOIUH. OCHOBHBIE CHUCTEMAaTHYECKHE
TPYIIBI OPTaHU3MOB

24

DBOJIIOLHS YeJIOoBeKa. AHTPOTIONIOT U KaK Hayka. Pa3BuTHe MpeacTaBieHui O MPOUCXOKICHUN
yenoBeka. MeTopl u3yueHust antponoreHe3a. CxocTBa U pa3iuyus 4eJIOBeKa M KUBOTHBIX.
CucrteMaTn4eckoe MoJIoKEHHE YeIOBeKa.

JBuwxymue cuibl (pakTopel) aHTpomoreHesa. HacnencTBeHHas HW3MEHYMBOCTH M €cC-
TEeCTBEHHBIN 0TOOP. OOImEeCTBEeHHBIN 00pa3 KU3HHU, U3TOTOBIICHUE OPYIUN TPy/Aa, MBIIIUICHUE,
peyb

2.5

OcHOBHBIE CTaWM W BETBH DBOJIOIHMH YEJIOBEKA: AaBCTPAIONUTEKH, UYeIOBEK yMeEbIi,
Yenosek mpsMmoxonsaumui, YenoBek HeaHaepTaibCkuii, YemnoBexk pasymuHbiil. Haxomku
HCKOTIAaeMBbIX OCTAaHKOB, BPEMs CYIIIECTBOBAHHUS, 00JIACTh pacTpOCTPaHEHUs, 00BEM TOJIOBHOTO
MO03ra, 00pa3 KU3HH, OPYIHS

2.6

UYenoBeueckre pacbl. OCHOBHbIE OOJIbILIME pachl: €BpONeouaHas (eBpa3uiickas), Herpo-
aBcTpajioniHas (dKBaTopuajbHas), MOHTOJOWAHAS (a3UaTCKO-aMepUKaHCKas). YepTsl
MPUCTIIOCOOJICHHOCTH TMPEACTABUTENCH YeNOBEYECKHX pac K YCIOBUSAM CYHIECTBOBAHMS.
EnqunctBo yenoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpYyXarolias cpeia

3.1

DKoNIoTHS Kak HayKa. 38.,[[8.‘11/1 H pa3iCiibl SKOJOI'NH. MeToabl 3KOJIOTHYSCKUX HCCHCHOB&HHﬁ.
DKOJIOTHYECKOE MHUPOBO33PCHHC. Cpe,I[BI oOUTaHUA OpraHu3MoOB: BOJHAasdA, HA3CMHO-
BO3YyHIIHAs, IOYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne (aktopel. Knaccuduxamus skonorndeckux (akTopoB: aOMOTHUYECKUE,
OnoTHYeckue u anTpornoreHHsle. JlelicTBre aKoJIorndecknx (akTOpoB HAa OPraHU3Mbl

3.3

Abuotuueckue (akToOpbl: CBET, TemImeparypa, BIaKHOCTb. DoTonmepuogusm. I[lpu-
CHOCOOJIEHUSI OPraHU3MOB K JIEHCTBUIO aOMOTHYECKUX (PaKTOPOB. bruomornyeckme puTMsl

3.4

buotnueckue (baKTopI)I. Buapr OHMOTHYECKHUX B3aHMO/ICIICTBUIA: KOHKYpCHIUA, XUIITHHUYCECTBO,
napa3uTusm, MyTyajinuidM, KOMMCHCAJIN3M (HaXJ'Ie6HI/IquTBO, KBapTI/IpaHTCTBO), aMCHCaAJIU3M,
HeﬁTpaHHSM. 3HaueHHe OMOTHYECCKHUX B3aMMOJCUCTBUIN IS CymeCTBOBAHUA OPraHU3MOB B
IIPpUPOAHBIX COO6IJ_ICCTB8.X

3.5

OKOJIOTUYECKHUE XapaKTCPUCTUKU MOITYJISALIUH. OcHOBHbBIC MOKa3aTcjin  MOIYJIAIHUN:
YUCJICHHOCTb, INNIOTHOCTbL, POKIAAEMOCTb, CMCEPTHOCTHL, HIPHUPOCT, MUTPALHA. I[I/IHaMI/IKa
YUCJICHHOCTH NOMYJIAIUN U eé peryisnus

COO6H.[CCTBE[ M 3KOJIOTMYCCKHUEC CUCTCMBI

Coo011ecTBo opranu3zmMoB — 6noneHo3. CTpyKTypbl OHOLIEHO3a: BUA0BAs, POCTPAHCTBEHHAS,
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Tpoduueckas (nuiieBas). Bunsl-noMmunantel. CBS31 B OHOIICHO3E

Okoslornueckue cucreMsl (3kocucremsl). I[lonsTe 00 »3kocucteMe M OHOTEOLIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOIYLEHTbl, KOHCYMEHTBI, DPEIyLEHTHI.
KpyroBopoT BemiecTB U NOTOK 3HEPruu B 3Kocucteme. Tpoduyeckue (IUILEBbIE) YPOBHU

42 skocuctembl. [lumeBbie menmn W cetu. OCHOBHBIE TOKa3aTeNM SKOCHCTEMBI: Ouomacca,
MPOJIYKIHsI. DKOJOTMYECKUE MUpaMHIbl: MPOAYKLHHU, YUCIEHHOCTH, OMomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, camoperyisanus, pazsutue. Cykueccus
[Ipupoaubie 5SKOCUCTEMBI. DKOCUCTEMBI 03€p U pPEK. OKOCUCTEMAa XBOHWHOIO WJIH
IIMPOKOJIMCTBEHHOTO JIeca.

43 AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATpO3KOCHUCTEMBI. YpOoskocucTeMbl. buonoruueckoe u
X03S1CTBEHHOE 3HAUEHHNE arpOIKOCHCTEM H YPOOIKOCHUCTEM.
buopazHooOpazue kak (akTop ycroumBocTH dSKOocucTeM. CoXpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie
VYuenne B.U. Bepnaackoro o 6uocdepe. I'panuipl, coctaB u crpykrypa o6uocdepsi. XKusoe
BemecTB0O M ero ¢yHkuuu. OcobGeHHOcTH OHocdepsl Kak TJ00aTbHOW 3KOCHCTEMBI.

4.4 JluHamuueckoe paBHOBecHMe W oOparHas cBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTEOXMMHUYECKUE IHMKJIBI DJIEMEHTOB (yrjepoaa, a3oTa). 30HAJBHOCTh OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH
UYenoseuectBo B Omocdepe 3emun. AHTpONOTEHHbIE M3MEHEHHsI B Ouocdepe. ['modanbHbIe
9KOJIOTUYECKHE MTPOOJIEMBI.

4.5

OcHOBa palMOHATBLHOTO YMIPABIEHUS MPHUPOJHBIMU pecypcaMd U UX HCIOJIb30BAHUE.
JlocTrxkeHust OMOJIOTHH U OXpaHa IPUPOIbI
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

IIIpenmernast tuaust yaeOHUKOB 110 Onosoruu A 10—11 kmaccoB o01eoOpazoBaTenbHbBIX
opranuzanuii nox penakuuen B.B.I1aceunnka «JInHuA KU3HW:
2.B.B.Tlaceunnk, A.A.Kamenckuii, A.M.Py061oB. buosnorus 10 xnacc

3. B.B.I[Taceunuk,A.A.Kamenckuii, A.M.Py61108. bruonorus 11 kiace
METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJISA

1. O6mas 6uosnorus. bazoseiil yposens. 10-11 kinacc. Meroauueckoe nocoOue . aBTOPHI:
[Taceunuk Brnagumup Bacunbesuy, [1IBenos ['ne6 I'ennanpeBuy,
2. buonorus. [Toypounsie pazpabotku. 10-11 xiaccel. ba3ossiit yposens. [loa pen.

[Taceunuk B. B. [Tocobust st yaureneit 1 METOIUCTOB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «kEqunas komwtekus Lndposeix Ob6pazoBarenbhbix Pecypcor» (http://school-
collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponHbIit yaeOHUK «BrOTOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue knerox
5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus
6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTHHA MUpa
8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxosmorust

10. http://bio-nica.narod.ru/index.html - 6uonuka
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