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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHHs U TPeOOBAHMH K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MmMX LEISIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e¢ 3HAaYeHWU B IIO3HAHMM >KMBOM INPHUPOJBI M 00ECHEUeHHM CYLIECTBOBAHMS YEJIOBEYECKOI'O
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o 6MoNIOruy U e€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHUE O TENx, 00 o0mIeil cTpareruu 00ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOywaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHHue 110
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeI0BAaTEIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIUXCs.

B mporpamme 1O OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX IeHCTBUI 00y4Yaromuxcs 1mo
OCBOCHHMIO COJIEPKaHUsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojioruu, Onarojapss uYeMy B HeH IpoCMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKaroulei
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOIEOMOJIOTHYECKUX TEOpHH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUIS PEIICHHsSI PUKIATHBIX 33734, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH YEJOBEKAa Ha COCTOSIHME MPHPOJIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHMS K NPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAoiaraet
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MUDpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
(dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS UMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro o0pa3oBaHMs, ColManu3anuu odyqaronuxcs. 3yuenue
6uosorun obecrieunBaet yCIIOBUSA IS dbopmupoBaHus MHTEJUIEKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C IMPEJICTaBICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B



Y4acTHOCTH, (pU3HUKH, XUMUU U Teorpaduu. Ha3BaHHbIE MOJI0KEHUS O IpeJHA3HAYEHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENIEHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTypOCOOOPA3HOTO MOAX0/Ja, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIECH KYJIbTYpHhI, ONpeaestoe
a/ICKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM KHU3HU U MpaKTHUecKou nesTenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUMN
3aHMMAIOT 3JIEMEHTBHl COJCpPXKaHUsA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHUA
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHMOJIOrHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B IporpamMme Mo Ouoyoruu
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHu3alMiil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4deOHoro npeamera «buonorus» BbIIEIEHBI CIAEAYIOLUIME COAEPIKATEIbHBIEC JIMHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUs», «KieTka kak OMoIorHYecKas CUCTEMay,
«Opranu3Mm Kak Ouosnoruyeckas cucteman, «CucreMa u MHOTOOOpa3ne OpraHu4ecKoro MHpay,
«OBOIIOLIUS KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHONIIEHUH OOBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Jloctuxenue nenu u3zydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHME OOYYaAIONIMMHCSA CHUCTEMBbl 3HAHMKA O OWOJIOTHYECKHX TEOPUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXallUX OCHOBOHU s (hopMupoBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX HAay4yHOIo IO3HaHuS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOEHHOCTSX KHBBIX CHCTEM Pa3HOIO YPOBHSI OpTaHU3AllNU,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dopmupoBaHue y O0ydaroImuxcs [O3HABaTEIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
U U MOIXO00B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pasBUTHE YMEHUH OOBSACHATH M OLIEHHBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOIBI HA
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHHe y O0yYaroIUXCs YMEHUH WUTIOCTPUPOBATh 3HAUY€HUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOIOT HA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOM MPUPOJIBL,
HE00XO0IMMOCTH OEpEeKHOTO0 OTHOUIEHHUS K HeH, COOMIOIEHUs] ITUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

IpUMEHEHHE NPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJIHEBHOM >KHU3HU JUIS OLEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXalollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUA.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM ypOBHE,
ABIISIETCS 00sI3aTENIbHBIM yYEOHBIM TMPEAMETOM, BXOJSIIMM B COCTaB HPEAMETHOW 00sacTu
«EcTecTBEeHHO-HayUYHBIE [TPEIMETHI.

Jnis n3yyenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro oOIIero o0pa3oBaHMs OTBOIAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 vaca (1 yac B Hezeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabmus! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckass pabotaNe 1. «Mcmonb3oBaHue pAa3IUYHBIX METOAOB NPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHM3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYEeCKHH ~ cOCTaB  KJIETKHM.  XHUMHYECKHE  OJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

OyHKIMHU BOJBI M MUHEpAJIbHBIX BellecTB B KieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuu@uuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TOJNMcaxapuibl (Kpaxmal, TJHKOTeH, [eiToNo3a). buonornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHA0B Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxnuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre NMpu3HaKu KIETOK: 3aMKHYTasl Hapy»KHas
memOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oelka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHre XMMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTtpoeHne 3yKapuoTH4ECKOU
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlabopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pPACTCHHUH, >XHBOTHBIX U
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocunTeza. Peaknuu ¢doTocuHTE3A.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JJIs JKU3HHU Ha
3emuite.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakumu wmarpuuHoro cunresza. l'enHernueckas wunpopmarms u JIHK. Peanumzanums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsmus — 6uocunres 6enka. Dtansl TpaHcasuuud. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycamMH. Bupyc nMMyHozedunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKpPHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl: «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1MWK, WIM JKA3HEHHBIM IMKN KieTku. MHTepdasza m murtos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmmkanms — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJIBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Craguu meiosza. [Iporeccel, mpoucxomsiiue Ha cragusx menosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHUEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaIus,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [BETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuN
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuipl U cxembl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «J{BOMHOE OTUIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIETO»,
«Sineknerka mitekonuraronero», «KapmoknHe3 B KIETKax KOpemka JyKa», MarHUTHas
MoJenb-anminkanus «/lenenue knetkuy, moaens JJHK, monens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 3. «HabmojeHre MUTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHaenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pasusi THOPUIOB MEPBOro MmokoJeHus. [IpaBuio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYecKUe OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOIIEe CKpPEIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacCJe10BaHNIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | eHeTuYecKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HAacleICTBeHHAasl. Poiib cpenbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnenctBeHHas, Wiy reHOTUNUYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa M
NPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJABI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUU, MOJICKYIISIPHO-
reHeTuueckuil. COBpPEMEHHOE ONpEIENIEHUE TIEHOTHUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacrnoiokKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue W TeHepaTUBHblE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3nell. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEJMUIIMHCKONM TE€HETHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHH YeTI0BeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: «MOHOrMOPUHOE CKPEUIMBAHKUE U €r0 IUTOr€HEeTHYECKasi OCHOBAY,
«3aKOH pacUICIUICHUS M €ro IUMTOTCHETHYECKasT OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meiio3», «B3auMozaeicTBrIe auIebHBIX TEHOBY, «I eHeTnyecKkne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moiay», «3aKOHOMEPHOCTH HACIEAO0BaHUS, CLEIJIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpymn KpoBu», «MyTalmoHHas
U3MEHYUBOCTB.



OGopynoBanue: Monenu-ammuukanuu «MoHoruOpuaHOEe CKpemuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 5. «M3yueHue pe3ylbTaToOB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHanu3 wMyTanmuid y Apo30(riIBI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apoxIeHUE CEeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 IEHTpax NPOUCXOXKIEHUS W MHOT000pas3us KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHNe — UHOPUAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobiaembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel u cxeMbl: kapta «LI[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypcusi«OCHOBHBIE METOABl M JOCTHKEHHS CENEKIMW PACTeHUW W KUBOTHBIX (Ha
CEeJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUsS U €€
MECTO B OMOJIOTUU. BiusiHrE 9BOIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMH. [laneoHToNornyYecKkue: MOCIEI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOM JIETOIHMCH, Tepexoanble popMbl. buoreorpadudeckue: cxoacTBo
U paznnune GayH u Gprop MaTEpPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U pa3ivdus SMOPHOHOB DPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PYAUMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX MYyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiioHHBIE BOJHBI M Jpeiid reHoB. Mzomsuus u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (OpMBI BHA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakxkposBomorus. PopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJin3aims. AZIaHTI/IBHaﬂ pazmaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX KHUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anruukanus «llepekpéct xpoMocom», BiaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETa).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pabora Ne 2. «OmmcaHue NPHUCIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOMOTeHe3 M TMaHCIepMHUs. XHUMHYECKas IBOJIOIUSA. AOWMOTEHHBIH CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHble Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BOSHHUKHOBEHHE MPOTOKIETKU. [IepBhie KIETKU U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid W >KUBOTHBIX. [losiBieHwMeE,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYIUH TPy/la, MBIIICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKONIAEMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh PACHpOCTPaHEHUs, 00bEM TI'OJIOBHOIO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWIHAs  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCTIOCOOJIEHHOCTH IMPEJACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay, «PactutenbHas kinetka», <«OKuBoTHas kieTka», «lIpokapuoruueckass KieTkay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YeloBeKay», «JIpeBHeilmme moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeoXpOoHOJIOTHYECKass TabuIia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OpraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMsI ~ OpPraHWU3MOB:  BOAHAs,  HA3€MHO-BO3AYIITHAs,  TOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotuueckue  (QaxkTophpl:  CBET, TeMIlepaTypa, BJIaKHOCTb. DoTonmepUoaAU3M.
[TpucnocoOneHust OpraHu3MoB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckre puTMBbl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHIHUYECTBO, cUMOM03 U ero ¢opMel. [lapazutusm, kooneparus, MyTyaln3M, KOMMEHCAINU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsnuu», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOINYJSALUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusiHUEe CBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (rnuuiesas). Bunbl-noMmunanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOcHCTeMa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycroiunBoctu sKocucteM. CoxpaHeHHe OHWOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBl 3J€MEHTOB (yIriiepoaa, a3zoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHue NpUpObI U YenoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBIEHUS IPUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsbl: «[lumessie nenny», «buorneHo3: coctaB u cTpykrypa», «lIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOrO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BOl0éMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOrE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKkTopbl
PaAMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTpykrypa 6uochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUSA MpenMera «buoyorus» BbIIEICHbBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWME OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HAJIMYME€ MOTHMBALMU K OOYyYeHHUIO OHOJOIrWH, LEJIEHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  YCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIENIU U CTPOUTH )KU3HECHHBIC TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUs Npeamera «buomnorus» nocTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUSA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCTIUTaHHSI ¥ CAaMOPA3BUTHS, PAa3BUTUSl BHYTPEHHEH NO3MIMHU JIMYHOCTH, MATPHOTH3MA,
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAaCIE€OUI0 U  TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «buonorus» IOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3ULMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, MO3UTUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaaancKoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromlerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I11eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUHU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33/1a4, BHITOIHEHUH OMOIOTHUECKUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTh  OTpPEAENITh COOCTBEHHYIO TMO3HMIIMI0 TIO0 OTHOLIEHWI0O K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YUYUTBIBATh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUSA JTIOJIeH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLMAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATENbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COIePIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:



c(hOPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIQJ POCCUUCKHX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOrvH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPO/IbL, B ’KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIOUAsl ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSTUU M OTHbIXA,
perynspHas (Qu3WYeckass aKTHUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/IOPOBBIO U )KU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBHA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON M COLMATIbLHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTH;

MHTEpEC K pa3inyHbIM chepam mpodeccuoHaNbHOM AESITeIbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBIH BBIOOp OyayIieii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOpETEHHE OMbITAa IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHeE TI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel HX pPelIeHus;



CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU U3yYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINPUATHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYKAKOLIEH NPUPOIHOU CpeXe,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEINTPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITa
JESATEIIBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAaJore KYJIBTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUE crenuuKu OUOJIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MUpE Kak O €IWHCTBE MPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOIIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: O0ECTIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BHIXOAA U3 TI00aTbHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B II€JIAX IOBBIIMICHUS OOIIEH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a M OOBSCHEHUS SIBICHUMN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS peIICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOEKTHYIO U
HCCIIEOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAHMH 1O OMONOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS y4eOHOro mpeamera «buoJorusy BKIIOUAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYarOIUXCAd MEXKAMCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0/eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE



dbopMupoBanre (QPYHKIIMOHAIBHONH TPaMOTHOCTH U COIMAIBHON KOMIETCHIIMHOOYJArOIINUXCS,
CIOCOOHOCTh 00yJaroImuXxcst UCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JJornyecKkue AecTBUSI:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCH(pUKAIMU, OOOOIICHMS), PACKpbIBaTh CMBICT OHOJOTHYECKHUX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh eI ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTH C TIOCTABJICHHBIMU IIEIISIMH;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM aHAJIM3a UMCIOIINXCS MaTEpUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHATE pPabdOTy B YCJIOBUSIX PEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2)0a30Bble HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCSITEILHOCTH [0 TOJIYYSHUIO HOBOTO 3HAHUSA, €r0
MHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsSX, B TOM YHCIE MpU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh TMPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEeHOCUTh 3HAHWS B  T[O3HABaTeJIbHYIO H  TMPAKTHUYECKYI0  0O0JacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTABUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmaumeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
IPEJCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCHOJB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAHUS M 3alUTHl WHpOpMaNWU, HHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1)oomenue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHME 3a/1aBaTh BOIIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2)coBMeCTHAs 1eSITEIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMOoJ0Tru4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS IPYNIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH € y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEJId COBMECTHOW JEATENbHOCTH, OpPTaHM30BBIBATH W KOOPIUHHPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIBLHBIMH PeryIssTHBHBIMH el CTBUAMU:

1)camoopranu3anus:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CUTYyaLlUsX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JNEUCTBUAX M IMOCTYNKAaX IO OTHOIIEHUIO K XMBOW HPUPOZE, CBOEMY 310POBBI0 U 30POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEeIICHUS MpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHHBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLCHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3)npunsTHe ceds M APYrux:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATHh MOTUBBI U @pTYMEHTBI JPYTUX [P aHAJIN3E PE3yJIbTaTOB ACATEIBHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C TIO3UITUH JPYToro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAllMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbBI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTyallUsIX, CBSI3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 rojjaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OWOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKUX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BeImECTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsinusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHM3BEICHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us ¥ MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIEHUI, OpraHu3alus M IPOBEJEHHE OUOJOTHYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHM U 3aKOHOB, YMEHME JI€JIaTh BEIBO/BI HA OCHOBAHUU IIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYHIECTBEHHBIC NPU3HAKM BUPYCOB, KJIETOK NPOKApHOT U JyKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIMBUIYAIBHOIO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00ecrIeueHus
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYXKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTAapHbIE T'€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKpPEIIMBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

yYMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MpaKTHUYECKue paboThl, COOMIOJaTh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb U WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIa/le POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKAHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUH, MPUCIIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, e MUTaHHs, SKOJIOTHUecKas MupaMua, OMoreomneHos, ouochepa;

YMEHHME Hu3araTb Owuosnoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactea K. M.
bapa, yepenoBaHus TiaBHBIX HampaBieHuM u nyted somounu A. H. CeseproBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTb rpaHHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE M OMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBICHUH, OpraHu3alus M TIPOBEJCHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI Y 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTMUECKUX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOreOlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJ1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS IKOJIOTHYECKUX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUI
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJIy4YeHHbIEe 3HAaHUS JJI1 00BbACHEHHUs OMOJOIMUYECKUX MPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJICHHUS B OKPYXKAIOWIEH NPUPOIHONW cpeae, MOHMMaHHEe HEO0OXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[ENU MUTAHUSA);

YMEHHUE BBIOJHATH JIAOOPAaTOpPHBIE M MpPaKTUYEeCKHe paboThl, coOMI0NaTh MpaBUila IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIIOYAONIYIO0 IICEBJAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBoW HMHGOpMalMU, HAyYHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJIBKMX HCTOYHMKOB, TI'PAaMOTHO HCIHOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE INTAHUPOBAHHUE10 KJTACC

KoauvecTBouacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u P —_—
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel  IIpakTuyecknepadoTbl 06PA30BATETBHBICPECYPCHI
bubmuoreka [JOK
buosorusxaxuayka 2 05 https://m.edsoo0.ru/7f41c292
JKuBbIe CHCTEMBI U UX 1 bu6mmoreka [IOK
OpTraHU3aIHs https://m.edsoo.ru/7f41¢c292
XVMHYECKUH COCTaB U CTPOEHUE 8 1 bubnnorexa [HOK
KJIETKH https://m.edsoo.ru/7f41c292
JKuzHenesaTebHOCThKICTKH 6 bubmorexa LIOK
https://m.edso0.ru/7f41c292
Pasmuosxenne u bubmuorexa [JOK
HHAMBHAYAIILHOC PA3BHTHE > ! https://m.edso0.ru/7f41¢c292
OpraHU3MOB
HacnencTBeHHOCTE U 8 15 bu6mmoreka [IOK
U3MEHYMBOCTHOPTaHU3MOB ' https://m.edso0.ru/7f41c292
Cenekiusopranu3mMoB. 3 bubnuotexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
Pe3epBHOEBpEMs 1 bubmiorexa LIOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME



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

11 KJIACC

KoanuyecTBouacon DJIeKTPOHHbIE
Ne HaumenoBanuepasjae/ioB u P —_—
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel  IIpakTuyecknepadoTbl 06PA30BATETBHBICPECYPCHI
Bbu6mmoreka [JOK
1 IBOMOUKOHHAAORONOTHA 9 1 https://m.eds&.ru/7f4lcc74
2 Bo3HukHOBEHME U pa3BUTHE 9 05 bubmuorexa [JOK
JKU3HHU Ha 3emMiie https://m.edsoo.ru/7f4lcc74
3 Opranu3mMsl U 5 1 bubnuorexa [JOK
OKpYXaroliascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmiecTBa 1 9 bu6mmoreka [IOK
9KOJIOTHYECKHECHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOECBpeMs 2 bubmorexa [IOK
https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTtBo4yacos
Jarau3yuy  DiaekTpoHHblenndppoBbieodpazoBaTe
n  Temaypoka Bce  Konrpouabsnbie  IIpakrnuyeckue CHISI LHBIEPECYPCHI
/ ro padoTHI padoTHI
n
bu6mmoreka [JOK
1 buosorus B cucteMeHayk 1 05.09.202  https://m.edso0.ru/863e6122https://m.e
3 ds00.ru/863e632a
MeTto/1bl TO3HAHUS KUBOU
npupoasl. [Ipakrnueckas
pabota Ne 1 «Mcnonbp3oBaHue bubnunoreka [JOK
2 pa3IMYHBIX METOJIOB IIPU 1 0.5 é2'09'202 https://m.edso0.ru/863e6122
U3YYEHUU OMOJOTHYECKHX
00BEKTOBY
3 buonorundyeckue CUCTEMBI, 1 19.09 202 bu6mmoreka [JOK
IPOLIECCHI U MX M3YYCHHE 3 R https://m.edso0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKH. 1 26.09. 202 bu6mmoreka [JOK
Bona u MuHepanbHbIe COJIN 3 R https://m.eds00.ru/863e674e
benku. CocTaB u cTpoeHue bubnnoreka [JOK
° OenkoB . 23'10'202 https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue bubnmoreka [JOK
6 KaTaJIMTHYECKOW aKTUBHOCTH 1 0.5 %0'10'202 https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

HyxnennoBbiekucnorsl. ATD

HcTopus 1 METOABI U3y4EHUS
kieTku. Knerounasreopus

Knerka kak nenoctHas KuBas
cucrema

CrpoeHnue 3yKapuoTHYECKON
kJeTku. JJaboparopHas padora
Ne 2 «M3yuenue crpoenus
KJIETOK PACTCHH, KUBOTHBIX,
rpuOOB U OakTepuii mox
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax 1 ux
OTHCaHHE»

OOMeHBEIIECTBIIINMETA0 0N
M

dotocuHTe3. XEMOCHHTE3

DHepreTudeckuitooMeH

JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
JlaGopaTtopnast pabota Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKa KOPEITKa

0.5

0.5

17.10.202
3

24.10.202
3

07.11.202
3

14.11.202
3

21.11.202
3

28.11.202
3

05.12.202
3

12.12.202
3

19.12.202
3

https://m.eds00.ru/863e6870

bubmuoreka [JOK
https://m.eds00.ru/863e6d5c¢

bu6mmoreka [JOK
https://m.edso0.ru/863e6e88

bubmuoreka [JOK
https://m.eds00.ru/863e6ffOhttps://m.e
dso0.ru/863e716¢c

bu6mmorexa [IOK
https://m.eds00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

bubmuoreka [JOK
https://m.edso00.ru/863e7aae

bu6mmoreka [{OK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JyKa Ha FOTOBBIX
MHUKpOIIpenaparax»

Buocunres 0enka. Peakuus

bubmuoreka [JOK

16 MaTPUYHOTO CHHTE3a 26'12'202 https://m.edso0.ru/863e796e
Tpancnsuus — bu6mmoreka [JOK
o OnocuHTe30emKa 29'01'202 https://m.edsoo.ru/863e796e
HexknerounsiepopMbDKU3HE — bubnunoreka [JOK
18 BUPYCHI 16'01'202 https://m.eds00.ru/863e7540
DopMBIPa3MHOKEHUSOPTaHU3 bubimorexa LIOK
19 MOE P P 23.01.202  https://m.edsoo.ru/863e81b6https://m.e
4 ds00.ru/863e831e
. bubmuoreka [JOK
20 | Meiios 20'01'202 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Onno10TBOpPEHHE.
X bu6mmoreka [JOK
21 JlaboparopHuas pabota Ne 4 0.5 06.02.202 https://m.edso0.ru/863e81b6
«3y4yeHne cTpoeHus MOJIOBBIX 4
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
WNHauBuayanbHOEpa3BUTHEOPT bubnuorexa [JOK
22 AQHHM3MOB 4113'02'202 https://m.edso0.ru/863e8436
I'enetnka — Hayka o
bu6mmorexa [{OK
23 HACJICJICTBEHHOCTH U 20.02.202 https://m.eds00.ru/863e86f2
U3MEHYUBOCTH 4
3aKOHOMEPHOCTH
bu6mmoreka [{OK
24 HACJICI0BAHMS TIPU3HAKOB. 27.02.202 https://m.eds00.ru/863e8878
MoHOruOpuIHOE 4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

CKpCIIMBAaHUC

JurubpuaHoe CKpeuBaHue.

bu6mmoreka [JOK
25 3aKOH HE3aBUCHUMOT'O 05.03.202 hitps://m.edso0.ru/863e89a4
HACJICIOBAHMSI IPU3HAKOB 4
CrierieHHOE HacJIeI0BaHHE
npu3HakoB. JlJaboparopHas
o
26 ng;;;]:};(ﬁg::;;;mmm 05 1203202 ~ bubmiorexa LIOK
' R https://m.eds00.ru/863e8c60
U TUTHOPUHOTO 4
CKpEIIMBaHUS Y APO30(HIbI HA
TFOTOBBIX MHUKPOIIpEnapaTaxy
27 mpmanon, cnemem e 1903207  Bubmorera LIOK
’ R https://m.edso00.ru/863e8c60
IIOJIOM 4
MN3MEHUYNBOCTD.
Henacneacreennas
M3MEHYUBOCTb. JlaboparopHas
pabora Ne 6. bubmmoreka [JOK
28 N3yueHnemMonpuKannoHHOMN 0.5 22'04'202 https://m.edso0.ru/863e8efe
3MEHYMBOCTH,
MOCTPOCHUEBAPUAITTOHHOT OPSI
Jla ¥ BapUallMOHHOWKPUBOI
Hacnencreennas
W3MEHYMBOCTh. JlabopaTopHas
29 | pabora Ne 7. «Amams 05 00.04202  prommorera LOK
. ttps://m.edsoo.ru/863e8efe
MyTaluuil y 1po3o¢puisl Ha 4
TOTOBBIX MUKPOIIpEnapaTax»
bubmuoreka [JOK
30 I'eneTnkaueaoBeka 4116.04.202 hitps://m.edsoo.ru/863e8d78
PesepBHriit ypok. O6001ICHHE
31 o TeMe «HaciencTBeHHOCTE U 23.04.202
U3MEHYHUBOCTb OPTaHU3MOBY 4



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Cenekuus Kak HayKa 1 bu6mmoreka [JOK
32 nporiecc ! 20'04'202 https://m.edso0.ru/863e9214
MeToabl U JOCTHKEHHUS
N bu6mmoreka [JOK
33 CEJICKIINH PACTCHHI 1 1 14.05.202 hitps://m.eds00.ru/863e9214
>KUBOTHBIX 4
buorexHONOrUsAKaKoOTpacIbIp bubmmorexa [IOK
34 OM3BOJICTBA 1 ‘211'05'202 https://m.edso00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB 34

[10 [TIPO'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KonuyecrBouacos
Jarauzyu DJIeKTPOHHBbIeNU(poBBICOOpa3oOBaTE
1/ Temaypoxa Bce  Konrpoabnsiep IIpakruyeckue CHHST ABHbIEPECYPChI
I ro a00ThI padoThI
OBOJIIOLNSA U METOEI €8 bu6numoreka [IOK
. U3y4YCHUS . 26'09'202 https://m.edso0.ru/863ea20e
2 Hcropus pasBHTHA 1 13.09.202 BI/I6JI.I/IOTeKa HOK
peACTaBIeHN 00 9BOIIOLUT 3 https://m.edso0.ru/863e9570
bubnnoreka IIOK
3 Mukpoososmows . 30'09'202 https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHMIIA BUJIA U SBOJIOLMH.
Jlaboparopnas pabota Ne 1 bubnmnoreka [HOK
4 «CpaBHeHHE BUIOB 110 1 05 27'09'202 https://m.edso00.ru/863e99c6
MOP(OJIOTHUECKOMY
KPUTEPUIO»
JBHOKyILIHE CUIIBI
bu6nuoreka [IOK
5) (ameMeHTapHbIe PaKTOPHI) 1 04.10.202 https://m.eds00.ru/863e9dad
IBOJIIOLIMH 3
EctectBeHHbIi 0TOOD U €ro bubnmnoreka [JOK
6 bopmbl 1 21'10'202 https://m.edso0o.ru/863e9ed0
Pe3ynbratrel 3BOIOLMN:
MPUCTIOCOOTIEHHOCTh
OpraHu3MOB U bubmuoreka [IOK
! BH000pa30BaHueE. 1 05 é8.10.202 https://m.edsoo.ru/863e9fde
JlaGopatopHnasipabota Ne 2
«OnrcaHuenpucnoco0IeHHOCT



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

UOpraHusma u
€€0THOCUTEIbHOI OXapaKTepa»

Hampasnenus u bubmmoreka [IOK
8 yTHMAaKpPO3BOJTIOIIHH 55'10'202 https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTsaBOIIONINN 08.11.202
3
HcTopus xu3Hu Ha 3emiie u
10 . 15.11.202
METO/bI €€ N3yYCHHS 3
11 ['unore3bl nporcxoxaAeHUS 22.11.202 bubnmnorexka HOK
KU3HH Ha 3emie 3 https://m.edso00.ru/863ea5a6
PasBuTHe xHu3HM HaA 3eMiie 110 bubnnoreka IIOK
12 9paM H IepHoaaM 39'11'202 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITBI YBOJIOIIH
PacTUTENBHOTO U JKUBOTHOTO
mupa. [IpakTuueckas padbora bubnmnorexka HOK
13 Ne 1 «M3yueHne nckonaeMbIx 05 26'12'202 https://m.edso0.ru/863ea8bc
OCTAaTKOB PaCTEHUH U
KUBOTHBIX B KOJUICKIUSIX»
CoBpeMeHHasICUCTEMaOpTaHuy bubmuoteka [JOK
14 €CKOrOMHpa 53'12'202 https://m.edso0.ru/863ea48e
DBOJIOIUSYEIIOBEKA bubmuoteka [JOK
15 (aHTpOTIOTEHE3) 20'12'202 https://m.edsoo.ru/863eac2c
JBuxymuecussl (hakTopbl) bu6muoreka [JOK
16 aHTpOIIOTeHe3a 57'12'202 https://m.edso0.ru/863ead44
17 OCHOBHBIECTAIUUIBOIIOLITNYE



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

JJOBEKa

Yenoseueckue pacsl U

10.01.202
4

bu6nuoreka [JOK

18 HPHPOIHBIC afatITatui 17.01.202 https://m.edsoo.ru/863eaea?
YeoBeKa 4
PesepBHeIit ypok. O600IICHHE
19 1o TeMe «Bo3HUKHOBEHME U 24.01.202
pa3BUTHE KU3HU HA 3eMIIe» 4
20 OKoJorusiKaKkHayka 31.01.202
4
Cpenpl oOuTanus u bu6nunoreka [IOK
21 9KOJIOrnYecKue HakTopbl 27'02'202 https://m.edso0.ru/863eafec
AbuoTtndeckue (HakTopsl.
JlaGopaTtopnas pa6ota Ne 3.
«Mopdororuueckue
0COOEHHOCTH PACTCHHH U3 bubmuotexa [JOK
22 Pa3HBIX MECT OOUTaHUS». 05 14.02.202 https://m.edso0.ru/863eb10e
4
JlaGopaTtopHnast pabota No 4.
«BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 buotnueckuedakropsl £211.02.202 Eggg%ﬁé;i(ﬁ?rﬁl%gem 48
DKOJIOTHYECKUE
XapaKTEPUCTUKH TOMYIISIINH.
[TpaxkTrueckas padota Ne 2
24 " 0.5 28.02.202
«[Toacuér mioTHOCTH 4
TIOYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHun»
o5 Coo01ecTBaOpraHu3MoB — bubnmnoreka [JOK
OuoreHo3 06.03.202 https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

4

DKOJIOTHYECKHUECUCTEMBI bu6nmoreka [IOK
26 (9KOCHCTEMBI) ! 313'03'202 https://m.edsoo.ru/863eb46a
OCHOBHBIC TIOKa3aTeIn
AKOCHCTEMBI. DKOJIOTHYECKHUE
bu6nmoreka [IOK
2 [THPAMIIBL . 20.03.202 https://m.edsoo.ru/863eb5fa
CBOMCTBaYKOCHCTEM. 4
Cykueccus
28 [IpuponnbiesKOCHCTEMBI 1 03.04.202
4
29 AHTPOTIOT€HHBIEAKOCUCTEMBI 1 10.04.202
4
buochepa — bubmmoreka [LIOK
30 ro0anbHasAIKOCHCTEMA3EeMIIH 1 }17'04'202 https://m.eds00.ru/863ebb5e
3aKOHOMEPHOCTHCYIIIECTBOBAH bubmuotexa [JOK
31 usionocgeps ! 24'04'202 https://m.eds00.ru/863ebd16
32 YenoBeuecTBO B 1 08.05.202
ouochepe3emnu 4
Cocy1iecTBOBaHUETPUPOIbI U bubnmnoreka [JOK
33 YeJI0BEYeCTBA ! }15'05'202 https://m.edsoo.ru/863ebale
Peseprubriil ypok. O60611eHIE
34 TeMbl «CooO1iecTBa u 1 22.05.202
9KOJOTHYECKHE CUCTEMBI 4
OBIIEE KOJIMYECTBO YACOB 34 25

[10 [TIPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






