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HOACHUTEJBHASA 3AIINCKA

[Tpn pazpaboTke mnporpaMmbl MO OHONOTMH TEOPETHYECKYHO OCHOBY JUIS
ONPEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiabHele mnonoxkenus DOI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, CONCP)KAaHWs, PE3YJbTaTOB OO0ydYeHUus W
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIMX LENIIX U
NPUHLHAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOTO oOuiecTBa. COINMAcHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo Owosormm HaéT MPEACTaBICHUE O LENIx, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «bHONIOTHs», ONpPEeAensieT 00sA3aTeIbHOEC MPEAMETHOE
COJEP)KAHUE, €r0 CTPYKTYPYy, PpacOpeleicHue MO pa3aciaMm W TeMawm,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUsT YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH 00y YaroIIXCsl.

B nmporpamMe mo OWOJNOrMH TakKe YUYMTHIBAKOTCS TpPeOOBaHUS K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEeIMETHBIM W MPEAMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTHA/YYEOHBIX JEHCTBUH OOYYaOIMUXCSd MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii YPOBEHB) pEATM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B M3YyUYECHHMM OwWoJioruu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS  HAMPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMI JINYHOCTH, SKOJOTHYECKOIO MBILUICHUS, MPEACTABIEHUN O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKpPY)KArOLICH MPUPOAHON Cpene.
[ToaTomMy Hapsaay ¢ M3ydeHHEM OOMICOMOIOTMYECKUX TEOPH, a TAKXKE 3HAHUM O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOUIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHECBHOMN >KU3HM JJIsl PEMICHUS NMPUKIAIHBIX 3334, B
TOM 4ucie. NPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JICBAHUN YEIIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs SKOJIOTHYECKA
LEJIeCO00Pa3HOr0 MOBEACHUS B OKPY)KalOLICH NTPUPOIHON cpene, aHanusa
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
WCKYCCTBEHHBIX 3KOCHCTEM. Y CHJICHUE BHUMAHUS K NPUKIAJHONH HAMPABIECHHOCTH
yueOHOro nmpeamera «buosorusy mpOIMKTOBAHO HEOOXOIUMOCTBIO 00€CIeUEHUs



YCJAOBUHM JJIs1 PELICHUs OJTHON M3 aKTYaJbHBIX 3a7a4 UIKOJLHOTO OMOJIOTMYECKOTO
oOpasoBaHMs, KOTOpass mpeamnonaracT (OPMUPOBAHME Yy  OOydYarOIIUXCS
CMOCOOHOCTH aJanTUPOBAThCS K M3MEHECHUSM JAMHAMUYHO pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHHE MHpPA, PaclIMPSET U 000OLIACT 3HAHUS O KMBOW MpHUpoe, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJisf: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopMupoBaHMsI
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKU3HU, IKOJOTMUYECKOTO MBILLIEHUS, [ICHHOCTHOTO OTHOLIEHUSI K >KUBOI MPUPOJIE
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSI UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. YM3yuenne Ononaorum odecneynBacT yCclioBus aias (popMHpOBaHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHUKAIMOHHBIX M  HMH(OPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPECTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie MONOKEHUS O MPEAHA3HAYEHMHM Y4eOHOro mpeaMmera
«buonorus» COCTaBWJIM OCHOBY ISl OMPEACTCHHUs] TOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABICHHOTO B MPOrpamMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIIEH C MO3UIMI KYyJIbTYypPOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPbIM 0OyYarouMecs MOHKHbBI OCBOMThH 3HAHMS W YMEHHUS, 3HAUUMBbIE IS
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME aJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKolIeH MPUPOJHOH cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHUMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOrO Marepuaja B MPOrpamme o
OMOJIOTUM  OCYIIECTBJCHO € YYETOM TPUOPUTETHOTO 3HAUEHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe YueOHOro npeameTa « bBuonorus»
BBIJICTICHBI CIIEIYIOUINE CONEpKATeIbHbIE TUHUU: «buonorus kak Hayka. MeToibl
HAY4YHOTo Mo3HaHus», «Kierka kak Ouosiornyeckas cucrema», «OpraHu3M Kak



Oounonoruyeckas cucrema», «CucreMa W MHOTro0OpasWe OPraHuyecKOro MHUpay,
«OBOJTIOLUS KUBOU MPUPOABLY, « IKOCUCTEMBI M MPUCYLIUE UM 3aKOHOMEPHOCTI.

Llens w3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra W MNPUOOPETCHUE YMEHMIA
UCIOJb30BaTh 3TH 3HAHWS JJI TPAMOTHBIX JEHCTBUI B OTHOLICHUHM OOBEKTOB
JKUBOU TPUPOJIBI U PELICHUS PA3TMYHBIX )KM3HEHHBIX MPOOJIEM.

JlocT>KeHrE 1enM u3ydyeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEMICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYaArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTHYECKHUX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPABHIIAX, CIIYKAIIUX OCHOBOM
i (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJIaX HAYYHOTO MO3HAHMSI, CTPOEHUHU, MHOTO00pa3unu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3allMy, BbIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MISIAOB, WAECH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOrO YPOBHSI OpraHU3alliu;

CTAaHOBJIEHHE Yy oOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHIH OOBACHATH M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHUpa JKABOW MPUPOJALI HA OCHOBAHWUM 3HAHWWA W OMNbITA, MOJTYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIMXCs YMEHWH WJUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHWA B MPAKTHUYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUH U arpoOOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTHM IMO3HAHUS YEIOBEKOM >KMBOW
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS THUYECCKIX
HOPM IIPY MPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIMICHUS YPOBHS
3KOJIOTHYECKOM KYJIbTYPHI, 11 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEIHECBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH AEATETPHOCTH MO OTHOLIEHUIO K OKPYKAKOLIEH Cpelie,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazopaHust «buonorus», wydaemas Ha
0a30BOM YPOBHE, SIBISIETCS 00S3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOSIIAM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBD.



JIiist u3yuenus Ouoyioruu Ha 0a30BOM YPOBHE CPEAHETO 00IIEro 0Opa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 gac B HeneNo).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMM ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, Ppunocopuei, STUKOMH, SCTETUKON M MPABOM.
Pone Owonorun B QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KApTHUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS )KUBOH MPUPOABI (HAOMIOJCHHE, SKCIIEPUMEHT, ONTUCAHMUE,
U3MEpeHne, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. apsun, I'. Menaens, H. K. Konbos, k. Yorcon u @. Kpuk.

TaGnuupl 1 cxeMbl: «MeTOBI MO3HAHUS SKUBOH TPUPOIBD?.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[Tpaktuyeckas pabora Ne 1. «Mcmonb3oBaHHWE pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3ALHS.

2KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET U3yUeHUs Ononoruu. Otamyne
JKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3ali OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBINA, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOT€OLEHOTHYECKHIT ), OMOC(EPHBIA.

JlemoHcTpanum:

TaGnmuupl 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HW», « YPOBHH OpPraHu3aluu
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumu4eckuii COCTaB U CTPOCHHE KJIETKH.

XAMUYECKUI COCTAB KIJIETKHM. XWUMHYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHI. BOJa 1 MUHEPATIbHBIE BELIECTBA.

OYHKIMM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKe. [lommep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHUE OEIKOB. AMUHOKUCIIOTHI — MOHOMEPBI OEJIKOB.
He3ameHuMmble ¥ 3aMEHUMBIE AMUHOKUCIIOTEL. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl OCJIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHUYHAA M
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



depMeHTHL — Ouosiormyeckue Katanuzatopbl. CTpoeHue (pepMmeHrTa:
aKTUBHBIM 1EHTp, cyOcTparHas crneuuduuHoctb. KodepmeHnTel. ButamuHBL
O1mnunst PepMEHTOB OT HEOPTAHUYECKUX KaTaaIu3aTOPOB.

Yrneponabl:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W J€30Kcupu003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (Qochommnuasl, crepouabl. [ 'uApoQUIBHO-
ruapodoOHble  cBoiicTBa. buonornueckue (QyHkumm unuaoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

Hyxneunoseie kucmorel: JIHK wn PHK. Hykmeoruasl — MOHOMEpSI
HYKJIEMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkumu PHK.
Buasl PHK. AT®: crpoenue u QpyHKIUU.

Lluronorust — Hayka o kneTke. Kietounas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METOIbl H3YUEHUS KIIETKH.

Knerka kak 1nenocrHas >kuBag cucrtema. OOmMe MNpPU3HAKK  KJIETOK:
3aMKHYTas Hapy>kHas memOpana, monekyybl JIHK kak reHernueckuii amnmapar,
cucTeMa CHHTE3a OenKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. (OcoOeHHOCTH
CTPOECHMsI MPOKAPUOTHUYECKON KieTku. Krnetounas creHka Oaktepuil. CTpoeHHe
JYKAPUOTHUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEILHON, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opraHousibl. OpHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMJbl KJIETKWA: MHUTOXOHIPHUM, TUIACTHJBI.
[TpoucxoxacHrue MUTOXOHApWA W mactua. Buasl mmactua. HememOpaHHbIE
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTUKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snapo — perynsaropHblil neHTp KiaeTku. CTpoeHue sapa: saepHas 0000uKa,
KapuoIuIa3Ma, XpOMaTHH, sAPBILIKO. XPOMOCOMBI.

TpaHCopT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsr: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Jlx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacnipeneneHue  XUMHUYECKMX JJIEMEHTOB B HEXMBOH
npUpPoACY, «PacnpeneneHne XuMUIECKUX SJIEMEHTOB B YKUBOU TIPUPOACY.

Tabmuupl m cxemsbl: «llepuoanueckas Tabnuna XUMHYECKHX JJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknennoBbie kucnotel. JJHK», «CTpoeHne Mosekybl



ATO», «CtpoeHrE 3YKAPUOTAYECKONH KIIETKNY, «CTPOCHUE >KMUBOTHOM KIIETKHY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OOopyioBaHME: CBETOBOH MHMKPOCKOM, OOOpYJOBaHWUE MJisi MPOBEACHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaUTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIAa3bl UIIA KAaTanasbl ).

JlaGopatopnas padota Ne 2. «M3ydyeHWe CTPOCHMS KJIETOK PpACTECHUH,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U HMX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0O0MU3M. ACCUMIIIALAS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenecTB: aBTOTPO(DHBIN 1 rereporpodHblid. Poib hepmeHTOB
B OOMEHE BELICCTB U MPEBPALICHUHA SHEPIUM B KIIETKE.

dorocuHte3. CBeroBas W TemHOBas (a3sl  (oTtocuHTe3a. Peakumu
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS SKU3HH
Ha 3emuie. Bausinue yciioBuid cpefibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUST €r0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIME OAaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HaA 3eMUIIE.

OHEPreTuiecknii 0OMEH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTamnbl SHEPreTHYECKOro OOMEHa.
['mukonus. bpoxkenne u ero BuAbl. KHUCIOPOIHOE OKHUCIEHHWE, WM KJIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopunmupoBanue. O PexkTUBHOCTD
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peannzanus reHetTMueckoil MHQOpMalMKM B KIETKE. ['€HETHYECKMII KOO W €ro
cBoiictBa. Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHciasaumu. KoaupoBanue amuHOKMCIOT. Posb pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xK13HU — BUPYCHl. icTopust oTKkpeiThs BUpycoB (. H.
HBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO [MKJIa BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHMY) — Bo3Oyaurens CIIA/la.



OOpatHast ~ TpaHCKpUNLMs, PpeBepraza W uHTerpasa.  [lpodmuiakrtuka
pacnpoCTPaHEHHs BUPYCHBIX 3a00JICBaHHIA.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UBanoBckumii, K. A. TumMupsses.

Tabmuupbl 1 cxembl: «Tunel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTryeckuii oOMen», «Xiopomtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHay, «CHHTE3 Oenkay, « eHETHYECKHA KOay,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHBbIM 1K Bupyca CIIM/a,
OakTeprodara», «Pennmukarms JJTHK».

ObopyaoBanue: moaenu-anmumkanyu «Yasoenue IHK u Tpanckpunmmsy,
«buocunTes 6enka», « CTpoeHUE KINETKWY), MOAETH CTPYKTYpol JTHK.

Tema S. PazMHOKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii MK, WM SKU3HEHHBIA LMK KIeTKW. WHTepdasza u MUTO3.
[Tpoueccel, mpotekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpBl.  XPOMATH[BL
LIATONOTrNYECKUE OCHOBBI  PAa3MHOKECHHMST W MHAMBHIYAIIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Jlenenne Knetkn — MuTo3. Craguu muto3a. lIpouecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTMUECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl O6ecnosioro
Pa3MHOKCHUS. JICJICHUE HAABOE, NOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CHOPOOOPA30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHHMPOBAHUE
OPraHUu3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBo€ pa3MHOKEHHUE, €70 OTIIMYMS OT OECIOIOrO.

Meito3. Cramumn wmeriosa. [Ipomeccsl, MpOMCXOadIne Ha CTaausx MeEHo3a.
[ToBenenne xpomocoM B Meio3e. KpocCHHroBep. bBHOJIOTMYECKUA CMBICT |
3HAYCHHUE MENO03a.

['amerorene3 — mnpomecc 0Opa3oBaHMs TMOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIE >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CIOEPMATOTCHE3 M OBOICHES.
Oco0OeHHOCTH CTPOEHUsST SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

UupuBuayanbHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  PA3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOneHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIIBI
NOCTAMOPUOHAIBHOTO PA3BUTUSA. TPIMOE, HENPAMOE (JIMYMHOYHOE). BnusHue



Cpelbl HA PA3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
VPOJCTBA.

Poct m pasButue pacreHuii. OHTOIE€HE3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INXA PA3BUTHS.

JlemoHcTpanum:

Tabmuuplt 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «JlBoitHOE
OIUIOOTBOPEHUE Y LBETKOBBIX PACTEHMI», «BereraruBHOE pPa3MHOXKEHUE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMby, «Kitetounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMEeTOreHeE3 Y MIEKOIMUTAOLIX U
YeJI0BEKa», « OCHOBHBIE CTAIUN OHTOTEHE3AY.

ObopyaoBanue: MHUKPOCKOIL, MUKpOIpenaparsl «CriepMaTo30u bl
MJIEKONIMTAOLLIETOY, «SHLEKIeTKAa MIIEKOMUTAIIEr0», «KapuoKknHe3 B KIIETKAX
KOPEIIKA JIYKa», MArHATHAs MOJCNb-ANIUIMKALMA «JICIeHre KIETKWY, MOJECIb
JIHK, moaenb metaha3zHOil XPOMOCOMBI.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPELIKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopnas padora Ne 4. «M3ydeHHne CTpOEHHMS MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieACTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHEeTUKU. McTopus pa3BuTHs TEHETUKHA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKag poCCHHCKHX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE T[CHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHSA. ['€HETUUYECKAst CUMBOJIMKA, UCIIONBb3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAHUS NMPU3HAKOB, YCTAHOBJIEHHBIE ['. MeHaenem.
MOHOrMOPUAHOE CKPEIIMBAHKME. 3aKOH €IMHOOOpa3usi TUOPUIOB MEPBOTO
nokosieHus. [IpaBuiio  JOMMHUPOBAaHMs. 3aKOH pACUICIUICHHAS TNPU3HAKOB.
['unore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OpPU3HAKOB.  [{MTOr€HETMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmusupyromee ckpemmpanne. Mcnonp30BaHne aHATM3UPYIOLIETO CKPELIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHOe  HacnenoBaHwe npu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAHUIO T€HOB. HapylieHue CUEIIEHUS TEHOB B PE3YNIbTATe
KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. [ eHETHYECKME KAPTHI.



['eneTnka mona. XpOMOCOMHOE ONPENEIEHUE MOJa. AYTOCOMBI U MOJOBBIE
XPOMOCOMBI. ['OMOrameTHele M TIeTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Pome  cpempl B HEHACNIENCTBEHHOW  M3MEHUYMBOCTH.  XapakTepUCTHKA
MO (PUKALIMOHHOM M3MEHYABOCTH. BaprallMoOHHbINA psJ M BapHallMOHHAs KPUBasl.
Hopma peakuuu npusHaka. KOJMMYECTBEHHBIE WM KAUYE€CTBEHHBIE MPU3HAKK M HX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNBOCTH.

HacnenctBeHHas, WM Te€HOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmoHHas ©3MEHYMBOCTh. Kinaccudukanust MyTauuii: FeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MPUYKMHBI MyTauuid. MyTareHHbIE (PaKTOPBI
3aKOH rOMOJIOTMYECKUX PSAAOB B HACJIEACTBEHHOM nu3MeHunBocT H. M. BaBuiosa.

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapumotum denoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTNYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TEHETUYECKUH. CoBpeMeHHOE ONpEIEIIEHAE TEHOTHUNA!
ITIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[M1P-ananu3a. HacneacTteenHble 3a00JicBaHHUS UEJOBEKA: T'E€HHBIE OOJIC3HH,
OOJIE3HU C HACJICICTBEHHOW MPEAPACHONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbICE MyTanuu. CTBOJIOBBIE KIETKH. [IpuHUMIEBL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICYCHHUS T€HETHYECCKUX
Oone3Heil. MennMKO-reHETHYECKOEe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAWLMHCKON
TCHETUKH B MMPEAOTBPALLECHUM U JICYCHUN TEHETUYECKUX 3a00JICBAHAN YEITOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecoscknii, H. Y. BaBuios.

Tabmuupr w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  rameT», «JIUrmOpHaHOE  CKPELIMBAHUEY,
«Ll@Tonmornyeckue  OCHOBBI ~ TUTHOPHIHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumozaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl pPacTeHUM,
JKUBOTHBIX M YENIOBEKa», «l'eHeTMKa moja», «3aKOHOMEPHOCTH HACIIECIOBaHUS,
CLUCIUICHHOr0 ¢ noJioM», «KapuOoTuIlbl 4YeOBEKA W KUBOTHBIX», «BUABI
U3MEHUYMBOCTY, «MoaupukaunoHHas W3MEHUMBOCTH», «HacienoBanue pesyc-
(daktopay, «I'eHeTuka rpynm KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

OOopyaoBanue: MoJenu-amuInKaugun  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «JluruOpuaHoe ckpenmBanue», «llepekpéct



XpPOMOCOM», MHKPOCKON M MuKponpenapar «Jlpozoduia» (HOpMa, MyTauuu
(OpMBI KPBUTBLEB U OKPACKH TeNa), Tepdapuii «['opox moceBHOIY.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlaGopatopHas paGora Ne 5. «M3ydeHue pe3ynbTarOB MOHOTHOPUIAHOTO W
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabGopatopHas pabota Ne 6. «M3yueHne MoaAM(UKAIIMOHHON U3MEHUUBOCTH,
[TIOCTPOECHHUE BAPHALMOHHOI0 Psifa M BAPUALIMOHHON KPABOID.

JlaGoparopHas padotra Ne 7. «AHanmm3 MyTanuili y Apo30(uibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckas padbora Ne 2. «CocCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HayKa M MPOLECC. 3aPOXKIACHUE CEICKUMU U JTOMECTUKALMSL.
Yuyenne H. WM. BaBujoBa 0 IeHTpax MNPOUCXOKIACHUS W MHOrooOpasus
KyJbTYPHBIX PAacTeHUN. LIEHTPBI MPOMCXOXKACHHUS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI M MHAMBUAYAIBbHBIIA OTOOPHI B
CEJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpelMBaHUE — WHOpUIMHT. Yucrtas muHUS. CKPEIIMBAHWE YHMCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPELIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuam3aums W €€  ycnexu. YICKYyCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTEHUH, >KMBOTHBIX M
MUKDPOOPTraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK u TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHepus. KirleTrounble KyabTypbl. MUKPOKIIOHABHOE Pa3sMHOKEHUE PACTECHUIA.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX — CEJIBCKOXO3SIMCTBEHHBIX ~OPraHU3MOB.

OKonoru4yeckue W dtudyeckue — npodmemel. MO —  reHeTHuecku
MOJU(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuity, «[lopoapl AOMAIHUX KUBOTHBIXY», «COpPTa KYJbTYPHBIX
pactenuity, «OrnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,
«[Momunnonaus», «OOBEKTH OMOTEXHOJOTHM», «KIIETOYHBIC KYJIBTYPBl H
KIIOHUPOBaHKEY, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O0opy10BaHUE: MYJISKHU TUIOJ0OB U KOPHEIJIOA0B JUKUAX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHbIe U NPAKTHYECKHE PAOOTHI:

Okckypeust «OCHOBHBIE METOABI WM JOCTHXKEHUS CEJEKIUMU PACTEHUNA W
YKABOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  Y4aCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBosroOHHAsSE OHOJIOTHS.

[TpeAnoceIKn BO3HUKHOBEHUS 3BOJIFOLMOHHON TEOpUU. OBOIHOLMOHHAS
TEOpUsL U €€ MECTO B OMOJNIOTMH. BIusHUE 3BONIONMOHHON TEOPHHM HA Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBHzETENBCTBA  3BONMKOLUUMU. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJICOHTOJIOTMYECKON JICTOMUCH, MNEPEXOAHbBIE (POPMBL
Bbuoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuusi 3MOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKHE. CXOACTBO
MEXAHU3MOB HACJIECICTBEHHOCTH M OCHOBHBIX META0OIMYECKMX MYTEH y BCEX
OPraHHU3MOB.

OpomonuonHas teopuss Y. JlapBuHa. [IpeAnocChbuIKM  BO3HUKHOBEHUS
JapBUHU3MA. J[BHKYIIME CWIIBI 3BOJIIOLMM BUAOB MO JlapBuHy (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYECHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CyECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cuntetnueckas Teopus 3omonnd (CTI) 1 €€ OCHOBHBIE MOTOXKEHHMS.

Muxkpospontonus. [Tonmysanus Kak eIMHUNA BUAA U SBOJTIOLIUN.

JIBmokymre cuibl ((akTopbl) SBOIOLMKA BHJOB B MpUpoae. MyTalMOHHBINH
OPOLECC M KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI WU JAPEH}
IeHOB. M301us 1 Murpanusi.

EctectBennblii 0TOOp — HampaBnstommii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCT, OPraHu3MOB KakK pe3yJibTar SBONOLUM. [IpuMepsl
OPUCIIOCOOJICHUH Y OPraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

Bun wu BupooOpazoBanme. Kpurepum Buga.  OcHOBHbIE — (DOPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYeCKOE.

Makpospontonusi. DopMmbl  3BOMOLMK:  (PUIETHYECKAs, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapaiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TponcxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJarnTUBHAS PaAHALAsL.

JlemoHcTpanum:



[Toprpeter: K. Jlunnei, K. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosep, A. H. Ceepiios.

TaOnuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIe), «3apOAbIIIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «DopMmel  OoOpbObl  3a
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHID,
«MHoroo0Opazue  mopoa  KMBOTHBIX»,  «llomynsuuwy, — «MyTanuoHHas
U3MEHUYMBOCTEY», «ApomMopdo3el», «HWmmoamantammm», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3Bosironmny, «Kapra-cxema wapmpyra nytewectBus Y.
JapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUE), « DKOJIOTHUUYECKOE BUIOOOPA3OBAHKEY.

OOopyaoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jMYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJeKuus: «lIpuMepbl 3alMTHBIX MPHCIIOCOOJICHUNH Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anmukanms «llepexpéct
XpOMOCOMY», BI@KHBbIE Tmpenaparsl «Pa3Butue Hacexkomoro», «Passurhe
JATYIIKWY, MUKporpenapar «/lpozoduna» (Hopma, Mmytauuu (HOpPMBI KPBUIBEB U
OKpAacCKH Tena).

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHWE BUJOB MO MOP(OJOTHUYECCKOMY
KPUTEPHUIO».

JlabGopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIE MPEACTABICHUS O 3apOXKAECHHUM >KWM3HU. HayuHble THIOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emjie. a0uoreHe3 MW maHcrnepMus. XHUMHYECKas
3BOJIIOLMS. AOWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIMICCTB W3 HEOPraHWYECKHUX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMIOLMK. HavanbHbIE ATarb!
Ounonornueckoi sBomonmu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [lepBblE KIETKM W HMX DBOJIOLUA.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1Mo >paMm U nepuonam. Karapxeh. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHUICKUH,
OPAOBHUKCKHI, CHITYPANCKUAN, IEBOHCKUA, KAMEHHOYT OJIbHBINA, IEPMCKHUHA.

Meso3oiickas 3pa U €€ NePUOabl: TPHACOBBIN, FOPCKUNA, METTOBOA.

KaiiHo3olickas »2pa W €€ MNepuoAbl. MAJICOTCHOBBINH, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.



XapakTepuCcTUKa KJIMMATa W TEOJIOTMYECKUX MPoueccoB. OCHOBHBIE 3Tallbl
3BOJIFOLIIMKA PACTUTEILHOTO M >KMBOTHOrO Mupa. ApomMop(o3bl y pacTeHHid W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHKUE FPYI KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MHUpa Kak OTpakeHuEe 3BOMONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTHE MpEACTaBICHUH O
NPOUCXOXKACHUN 4YeJIOBEKA. MeTonbl M3ydeHust aHTponoreHesa. (Cxoacta u
Pa3IAYMs YETOBEKA U JKUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cuinbl  (QakTopel)  aHTpomoreHe3a.  HacnencTtBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYANi TPYa, MBILIIJIEHUE, PEYb.

OCHOBHBIE CTAIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenelil, YenoBek npaMoXondimni, YenoBek HeaHACPTAIbCKUN, UYenosek
pasyMHbIii. Haxonkm MCkOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAHHWs, O0JIACTh
pacipocTpaHeHUsi, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIusL.

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMECOMAHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YEIOBEYECKMX pac.
Kputnka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlacrep, A. K. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHue COJIHEUHON CHCTEMBI», «Pa3BuTue
OpraHMYecKoro mupa», «PacTurenbHas KineTka», <«OKWBOTHAI  KIETKay,
«[TpokapuoTnueckas kieTka», «COBpEMEHHAs CUCTEMAa OPraHUYECKOTO MHUPAY,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YENOBEKa», «JlpeBHelue oam», «pesHue moam», «llepsoie
COBPEMEHHBIC JTFOAN», «YET0BEUECKUE PACHIY.

O6opynoBanue:  myasokn  «[Ipoucxoxnaenne — denmoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUATEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJCMKH WM
U300paKCHHUST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHoJIorHuecKkas TalOnuia, Kojuiekuus «Dopmbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[TpakTyeckas pabora No 1. «3ydeHHME MCKONAEMBIX OCTATKOB PACTCHUNA W
YKUBOTHBIX B KOJUTCKLIHASIX).



OKCKypcHsi «OBOJIIOLMS OPraHWYECKOTO Mupa Ha 3emye» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKPY>KaKIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U PAa3Iesbl SKOJIOTHA. METOMBI SKOJIOTHYECKUX
UCCJICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OWMTaHUs OPraHU3MOB. BOAHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Knaccuukanus SKOJOTHYECKUX (DAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPONOreHHbIC. J[eHCTBHE SKOJIOTHYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOwnoTtndeckue (PaKTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DoTONEprOAN3M.
[TpucnocoOneHnst  OpPraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAaKTOPOB.
bHoJIornyeckue puTMH.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX ~ B3aMMOJACHCTBHUMA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIA3M, KOMMEHCAIA3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAU3M,
HElTpau3M. 3HaueHHe OWMOTHYECKMX B3aMMOJCHCTBUH JI CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKU monyjasuuu. (OCHOBHBIE MOKA3aTeNnu
NOMYJISIAKA.  YACJIEHHOCTh, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTBH, MPHUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISILHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynsbe, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpuponnbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®Dortonepuomuzmy», «llomymsumm», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTH NOMYJIIUMKA UH(Y30pun-Ty Penbkny, « [ InnieBrie nenmy.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopartopnas padota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PaCTCHUM U3
pPa3HbIX MECT OOUTAHUS.

JlaGoparopHas padora Ne 4. « BnusiHue cBeTa HA POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[TpakTryeckas padora Ne 2. «I1oacyér MaOTHOCTH MOMYJSUUI Pa3HBIX BUAOB
pacTEHUN.

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHe CHCTEMBI.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muineBasi). Buabl-noMmuHantel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBI). [loHatme 00 »skocucremMe U
ounoreoneHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLUEHTHl. KpyroBopoT BEHIECTB W MOTOK SHEPTUU B SKOCUCTEME.
Tpopuueckne (nMuuieBbIC) YPOBHH 3KOCUCTEMBI. [IMINEBBIE LEMA W CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI. OMOMAcCa, MPOAYKLIHS. OKOJOTUUYECCKHE
OUPAMUAIBL  TPOAYKLMHM, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKIeccus.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOIO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonorndeckoe u X03HCTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycTOHYMBOCTH 3KocHCTeM. COXpaHEHHE
OMOJIOTMYECKOTO pazHoo0pasus Ha 3eMJIE.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (QyHKIuU. OcoOCHHOCTH OMOChEpbl Kak
rI00ATbHOW 3KOCUCTEMBL.  [IMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopotsl BENIECTB B OMOT€OXUMUYECKUE LUKJIIBI JIIEMEHTOB (YIJIEPOA,
a30Ta). 30HAITBHOCTB Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B OMochepe 3eMin. AHTPONOTrEHHbBIE U3MEHEHUS B Orochepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Onopa3zHoo0pasns Kak OCHOBA yCTOHUMBOCTH Onoc(epsl. OCHOBA PalMOHAILHOTO
VIPaBIEHUST TMPUPOAHBIMK pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTM)KECHUs
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencmu, B. H. Cykaués, B. Y. BepHaackui.

TaGmuupl n cxembl: «IInmeBepie nenm», «BUOLEHO3: COCTAB U CTPYKTYpay,
«[Ipupoanbie coobwecTBay, «llenu nHUTaHWs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPONOTCHHBIE ~ BO3ACHCTBUS HA  NOpUpPONY», «BakHeilmmme WCTOYHMKH
3arps3HEHUs] BO3/yXa M I'PYHTOBBIX BOJ», «llouBa — BakHEHIIAs COCTABISIOLIAS
ounocgepby, «DakTopbl aerpagauuu mnousy, «llapHukoBslii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdeprl»y, «OOmas crpykrypa Ouocdepsi,
«Pacnipoctpanenne km3Hm B Omocdepe», «O30HOBBIA 53KpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B IpUpOaE».

OOopyaoBaHue: MoJeNb-alNIIMKanUs « TunuuHbie OHOLEHO3BD, TepOapuil
«PactutenbHbie cOO0IECTBAY, KOJUIEKIUKA «broneH03», « BpenuTenn BakKHEHIIUX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapu W KOJUIEKUMM PACTCHHA U
JKUBOTHBIX, MPUHAUIC)KALINE K PA3HBIM JKOJIOTMYECKAM TpyMaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®denepanmu, u300pakeHUs OXPAHIEMBIX BHIOB
PaCTEHUI U )KUBOTHBIX.

[DIAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS  MpPOrpaMM  CcpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKType NMUYHOCTHBIX PE3YJILTATOB OCBOCHHUs MpeaMera «buonorusy
BBIJICJICHBI CICAYIOIIME COCTABJISIONIUE. OCO3HAHUE OOYYArOUIIMMUCS POCCUIICKOM
FPAKIAHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CAaMOONPEACICHUIO, HaJuyhue MOTHBAMM K  OOy4YeHHI0  OMOJIOruw,
LEJICHANPABJICHHOE PA3BUTHEC BHYTPCHHHUX YOEKJICHUNA JIMYHOCTH HA OCHOBE
KITFOUEBBIX I1IEHHOCTECH M MCTOPHYCCKUX TPAIUIMI Pa3BUTUS OUOJIOTMYECKOro
3HaHUS, TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIMUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, TMPUCYLIUMUA CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYME HSKOJOTMYECKOrO0 MPaBOCO3HAHMS,
COCOOHOCTH CTABUTH LIEJIA U CTPOUTD KU3HCHHBIE TIJIAHbI.

JIMYHOCTHBIE PE3yabTAaTEl OCBOCHUS mpeaMera «buonorus» AOCTUTAKOTCA B
€AVUHCTBE YYEOHOW M BOCHUTATEIBHOW JACATENIBHOCTA B COOTBETCTBUU C
TPAJAALIMOHHBIMA POCCUMUCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U Ty XOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOLIECTBE MpaBUjaMU U HOPMamu
MOBEACHUS W CIOCOOCTBYIOT MPOIECCaM CAMOITO3HAHMS, CAMOBOCIMTAHMS U
CaMOpA3BUTHsSA, PA3BUTUs BHYTPECHHEH TMO3ULMUU JIMYHOCTH, MATPUOTU3MA,
VBAKEHHUS K 3aKOHY M MPABOMOPSAAKY, YEJIOBEKY TPYJA U CTAPLIEMY ITOKOJICHUIO,
B3aUMHOTO YBaKCHHUsI, OCPEKHOIO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 M
TPAaJUALIUAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoil denepanuu, Npupoac u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHS yueOHOro mnpeaMera «buosorusy
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH O0OYYAKOMIMXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH TNO3WUIMENR JIMYHOCTH, CUCTEMOH I[IEHHOCTHBIX
OpUEHTAlMiA, TO3UTHBHBIX BHYTPEHHUX  YOCKIECHWHA, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSM POCCUICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMNBITA JCATEIBHOCTH B MPOLIECCE Pealv3alMi OCHOBHBIX HAIPaBIICHUMN
BOCIUTATENIBHOMN ACATEIIBHOCTH, B TOM YUCJIE B YACTH:



1) rpazkaaHCKOro0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTRA,

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,;

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHOIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JTHOAEH ¢ Pa3HBIMU YOESKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIO)KEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHECHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATENBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UOEHTUYHOCTH,
NaTPUOTHA3MA, YBAKEHHsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoii, ropmoctn 3a cBOW Kpail, cBOXO PoauHy, CBOW SA3BIK M KYJIBTYPY,
MPOLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenn,

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUSIM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWS 3HAUEHUsT OHMOJIOTMM B TO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3awurte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUINCKOro HApOaa,

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOWUMBOrO OyAyIIETro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS [EHHOCTEWM CEMEWHON JKU3HU B COOTBETCTBAM C
TpaguuMsaMH HapooB Poccun;



4) 3CTeTH4YeCKOro0 BOCIUTAHUSA:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIKOYas 3CTETHKY ObITA, HAYYHOTO W
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;

NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€ EHHOCTH,

TFOTOBHOCTb K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usnveckoro BocnuTaHHs, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30mMacHOro oOpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILIEHHOCTH TPaBWJ WHAWBHAYAJTBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUE MOCJECACTBANA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YNOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTWBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccuu W pPeaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTH M CHOCOOHOCTh K 0Opa3oBaHWI0O W C€aMOOOpa30BaHHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOHW KYJBTYpPbl: MPUOOPETEHUE OMBITA
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KaroIEn CPEabI,

OCO3HaHUE TNOOAITBHOTO XapakKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed WX
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YYCHUU OWOJIOTUH
3HAHWSIT W YMEHUS TPA PELICHWM NOPOOJEM, CBA3AHHBIX C PANUOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  TPaBWil  TMOBEACHHMS B MPUPOJIE,



HANPABJICHHBIX HA COXPAHEHUE PABHOBECHS B DSKOCHUCTEMAX, OXPAaHY BHIIOB,
3KOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JOEUCTBUNA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJIHOM Cpelie, YMEHWE MPOTHO3MPOBATH HEOIATONPUSATHBIE SKOJIOTHYECKHE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;

HAIAYUE PA3BUTOTO SKOJOTMYECKOrO MBIIUIEHUS, SKOJIOTMYECKON KYIbTYPBI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJACTBOBATHECS MMH B MO3HABATEIIBHOW, KOMMYHHUKATHBHONW W COLMAJIBHOM
NPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECCKON NEATENBHOCTH SKOJIOTHYECKON
HAMPABJICHHOCTH,

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKW M OOIIECTBEHHOW MPAKTUKW, OCHOBAHHOIO HA JUAJIOre
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOW WM YMTATENIbCKOW KYJBTYPhl KaK CPEICTBa
B3aMMOJCHCTBHS MEKIY JTFOABMH U MO3HAHUS MUPA,

MOHUMAHUE Cchneiu(puKkA OUOJIOTUM KAaK HAyKW, OCO3HAaHUS €€ poJid B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOT'O MBILLIEHHUS, CO3JaHWUU LEIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE MPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOaeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM Il COBPEMEHHON LIMBHJIM3ALUM:
00ECTIEYeHNsT HOBOTO YPOBHSI Pa3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
o0ecnedyeHuss MmepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUpPyeEMOid
P U3YUYECHUH OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJyYacMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHHMSI SIBJIEHUIM OKPYKAFOIIET0 MUPA M MPOUCXOIAIMINX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust npodJIEM B PealbHBIX )KU3HEHHBIX CUTYALIUAX;



OCO3HAHWE LIEHHOCTH HAYYHOH AEATETBbHOCTH, TOTOBHOCTH OCYILECTBISThH
NPOEKTHYIO M HCCIIEAOBATENBCKYIO NEATENBHOCTD WHANBHYAJIGHO U B TPYTIIIE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJIYYEHUK) HOBBIX 3HAHWNA MO OWOJIOTHH B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUUIUIMHAPHBIC (MEKIPEAMETHBIE) OOLIEHAYYHBIE TOHATHUS, OTPAKAOIINE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax (BEIICCTBO, SHEPIHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJCHUE, W3MEPEHHME,  OSKCIEPUMEHT M JAPYTUX),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYarolmMXcs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIB30BATh OCBOCHHBIC MEKINCUUTITMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHWS W YHUBEPCAIbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3YNIbTaThl OCBOEHUS MPOrpamMMbl CPEIHEr0 0O0WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Ognaaenue YHHUBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE NCHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiTaccu pukamm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHSATHSMHA ),

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJIOTMYECKAE TOHATHS Ul OOBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM NTPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMS,



OPUMEHITh  CXEMHO-MOJCIIbHBIE ~ CPEACTBA  JUIsl  MPEACTABIICHUS
CYLICCTBEHHBIX CBA3CH M OTHOLICHHWH B M3y4aeMbIX OMOJIOrMUYECKHX OOBEKTax, a
TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTEePUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBHI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPJVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOIO U KOMOMHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEA0BATENBCKONW M MPOCKTHON IEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHMS MPAKTUYECKUX 3a/1a4, MPUMEHCHHIO
PA3IMYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHID HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCJIE TPHA CO3JaHUH YUYECOHBIX M COLMAIBHBIX MPOEKTOB;

(opMUpPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh W (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBS3M W AKTYyaJIM3UPOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ pPEIICHUs, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a4aBaTh MAPaAMETPhl U KPUTEPUN PEIIEHUS,

AHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  PeE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEAY;,

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 334a4H, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:



OPUEHTUPOBATHCS B Pa3IMYHbIX HCTOYHMKAX HHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM —JIMTEparype, OMOJOTMYECKMX CIIOBapsIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbIX, B WHTEpHETE), aHAIM3HpPOBATh
WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBITOJIHEHUST YYEOHBIX
3ajad4;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJb30BAHUS PA3IMYHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBHYKD  (OPMY  MPEACTABIICHUS
Ononornueckoil MHGopMalKu (CXeMbl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
" Jpyroe);

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
Ononornueckoii  mH(pOpMaUMEH: TNPUMEHAThH XHUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHUYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJSAHOCTH,

BIQJICTh  HABbIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMAaLMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0enue:

OCYILECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHUS MpPeiaracMon
3a/1a4M, YUYUTBIBATh UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWs, MOHUMAaTh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBCHWSI KOH(DIMKTHBIX CUTYaLWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOJICH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOU BO3PAKECHUS,

Pa3BEPHYTO W JIOTUYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:



MOHUMATh U MCIIOJB30BATh NPEUMYILECTBA KOMAHIHON W WHIWBUAYAIbHOM
pabOThI MPU PEHICHUN OMOJIOTUUYECKON MTPOOIEMBI, 0OOCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS NPH PEIIEHUH YUeOHOH 3a1auu;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
MHTEPECOB M BO3MOKHOCTEN KKAOTO YIEHA KOJUIEKTHUBA,

NPUHUMATL  LEJIA  COBMECTHOM  JEATENBHOCTH, OPraHU30BBIBATH U
KOOPAUHHUPOBATH JEUCTBUA 110 €€ HOCTYOKEHUIO. COCTABIIATH IUIAH JCWCTBUH,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMBATh KA4eCTBO CBOErO BKJIANA M KKIOIO YYACTHHKA KOMAHIbl B
o0LIMid pe3ynpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiaraTb HOBBIE TPOCKTHI, OLICHUBATH HJAECA C TO3WLHAKA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh TO3ATHBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBLHBIMH PEryJISITHBHBIMHY JCHCTBHSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
YCTAQHOBKM B CBOMX JEHCTBHSX M MOCTYIKAX MO OTHOLICHUIO K >KUBOW MPUPOIE,
CBOEMY 3J0POBBIO U 30POBBI) OKPYIKAOILHUX;

CaAMOCTOSATENBHO OCYIUECTBIISATH MO3HABATEIBHYIO NEATEIIBHOCTD, BBISBIIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
JEATENBHOCTU U YKU3HEHHBIX CUTYALUSX;

CaMOCTOSITENIBHO ~ COCTABJIATh IUIAH PEIIEHUS MOPOOJIIEMBI C  YUETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JIABaTh OLICHKY HOBBIM CUTYalUsIM,

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOD, ApryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peuICHUE;

OLICHUBATH MPHOOPETEHHBIN OMBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHHIO MIMPOKOH JPyAMLIMHA B
pa3HbIX O0OJACTAX 3HAHWWA, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA W
KyJbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JABaTh OLEHKY HOBBIM CUTYyalMsiM, BHOCUTb KOPPEKTUBBI B NEATEIIBHOCTD,
OLICHMBATH COOTBETCTBUE PE3YJIBTATOB LEIISIM;



BIQJCTh HABBIKAMM  TIO3HABATEIBHOH  perekcMM KAk  OCO3HAHUs
COBEPINAEMBIX JEHCTBUA M MBICIUTEIBHBIX TMPOLECCOB, MX PE3YyIbTATOB H
OCHOBaHWi, MUCMOJIB30BaTh NPUEMBI PEQIICKCHM A/l OLUEHKM CUTYallWH, BBIOOpA
BEPHOT'0 PELICHUS,

YMETb OLEHUBATH PHUCKH W CBOCBPEMEHHO IPUHMMATH PELIEHUS MO HX
CHUKEHUIO,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W aPryMEHTBl APYIMX IPH AQHAIU3E PE3YJIBTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeaMeTHbie pe3yabTaThl OCBOCHHs mnporpaMMmbl COO mno OWonoruM Ha
0a30BOM YPOBHE BKJIHOYAKOT cieHPUUECKHE 1Tl y4eOHOro npeamera « buosiorus
HAYYHBIC 3HAHUS, YMEHHUS U COCOObI ICHCTBUI MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3OBAHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHBbIX YUYEOHBIX CUTyalMsX, a TAKXKE B PEAIbHBIX
JKU3HECHHBIX CUTYalUsX, CBA3AHHBIX C Owosiorueid. B mporpamme npeaMeTHbIE
PE3yABTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[TpeaMeTHbIE pe3yapTaThl OCBOCHUs yueOHOro npeameta «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHWIA O MECTE W POJIM OMOJIOTHUM B CUCTEME HAY4YHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHM:
JKU3Hb, KJIETKA, OpPraHmM3M, Meta0oau3M (OOMEH BEIIECTB M NPEBPALICHUC
SHEPruM ), TOMEOCTa3 (CaMOPETYJISLMS), YPOBHEBASI OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIECIACTBEHHOCTh, K3MEHUYMBOCTh, POCT U
Pa3BUTHE;

YMEHME Wu3Jlararb OWOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHA,
MYyTaUMOHHAs, LECHTpPAJIbHAas JO0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTOoOpasusi u



NPOUCXOXKIAECHUS KyJNbTypHbIX pacteHud H. Y. BaBunosa), onpenensars rpaHuiibl
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  DKCINEPUMEHTA,  BBIIBH)KEHWUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MMOJYYCHHBIX
PE3YABTATOB, HMCIOJIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUI M 3aKOHOB, YMEHHWE
JIeNIaTh BBIBOJbI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIICIATh CYLICCTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHHS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO PAa3BUTUS  OpraHu3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJI1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOFOIEHUSI HOPM IPAMOTHOTO MOBEEHUS B OKPY>KAOIIEH
OPUPOIHOM Cpefe, MOHUMAHUE HEOOXOIMMOCTH MCHOJb30BAHUS TOCTH)KEHUH
COBPEMEHHOWH  Omomorum W OMOTEXHOJIOTHIA  UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh »JJICMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
JUTUOPUIHOE CKPEIIMBAHUE, CLECIUICHHOE HACJIECIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUS HACICAOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npaBusia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYA0BAHUEM,

YMECHHE KPUTHYECKM OLEHUBATh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYANOLIYK) TCEBIOHAYYHBIE 3HAHWUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMH, HAYYHO-TOMYJISIPHBIC
MaTepUaibl), STUYECKUE ACMEKTHl COBPEMEHHBIX HCCIECAOBAHWNA B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHBIE pe3yabTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-



HAY4YHO! KapTUHBI MHUpA M HAy4YHOTO MUPOBO33PEHUS, O BKJIAAE POCCHMCKUX U
3apyOC)KHBIX yUEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBaTh COJCPKAHUE OMOJOTMUYECKMX TEPMHUHOB W MOHSTHUI:
BU/I, MOMYJIALUS, TeHO(POHA, SBOIIOLMS, ABHXKYIUHAE CUJIBI ((PAKTOPBI) 3BOJIOLNH,
OPUCHOCOOTCHHOCTh OPraHU3MOB, BHA000PAa30BaHUE, DKOJIOTHYECKUE (DAKTOPHI,
DKOCHCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, PEAYLECHThl, UENM MHUTaHUs,
AKOJIOTUYECKas nupamuaa, OMOreoneHo3, onocdepa,

YMEHUE Wu3jaraTb OWOJIOTHYECKUE TEeopuu (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHUYECKAs TEOPUSl SBOJIIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH
(3apopiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN |
nyteid >Bomomn A. H. CeseprioBa, yuenust o ouochepe B. Y. BepHaackoro),
OMPENENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJECTh METOJAMU HAYYHOTO TO3HAHUS B OMONIOTHM: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOLIECCOB W SBJICHWA, OpraHu3alus ¥ MPOBEACHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYYEHHBIX
Pe3y/bTaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUH M 3aKOHOB, YMEHHE
JieNIaTh BHIBOIbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUN, MPOIYLUEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOLECCOB.  HACIEACTBEHHOMN
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEepeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUI B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpOTAa BEUIECTB M OMON€OXMMHUYECKUX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJIyYEHHBIE 3HAHUS A OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHus O€30MacHOCTHM CBOETO 3A0POBbS WM 3I0POBbS
OKPY>KaroIIMX JIFOEH, COOMI0ICHUS HOPM IPaMOTHOTO MOBEACHUS B OKPYKarolei
OPUPOAHON cpele, MOHMMAHWE HEOOXOAMMOCTH WCHOIb30BAHUS JOCTUKEHUIMA
COBPEMEHHOM OMOIOTUH AJIsl PAllMOHAILHOTO MPUPOIOTOIb30BAHMS,;

YMEHHUE pellaTh AJIEMEHTAPHbIE OMOJIOrMUYECKHE 3aJaui, COCTaBJIATh CXEMbI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA IUTAHHUS ),

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasuia npu padoTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HMH(OPMALMIO
OMOJIOTMYECKOTO  COJCPIKAHUs, BKJIIOYAIOLIYIO T[ICEBJOHAYYHBIC 3HAHUS U3



pa3IMYHBIX HCTOYHUKOB (CPEACTBAa MacCOBON MH(OPMAIIUHU, HAYYHO-TIOMYJISIPHBIE

Marepuaibl),  paccMaTpuBaTb  [JI00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI

COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;
YMEHUE C€O3/1aBaTh COOCTBEHHBIE MMHUCBMEHHBIC M YCTHBIE COOOLICHUS,

00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaunyecTBo yacos DNeKTPOHHbIE
HaunmeHoBaHHe pa3ie/ioB U TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Bbubnuoreka [IOK
1 b 2 0.5
HOTIOTHA Kak Hayka https://m.edsoo.ru/7f41c292
2 JKuBbl€ CUCTEMBI U X OpraHu3aLus 1 bubmmorera LIOK
P t https://m.edsoo.ru/7f41c292
. bubmmorexa LIOK
3 XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH 8 1 1 hitps-//m.cdsoo ru/7641c292
bubmuorexa IHOK
4 IKH3HETeATeNLHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 PasmHOXeHME U UHAUBUYAJIbHOE Pa3BUTHE 5 | bubmmorexa LIOK
OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTD U U3SMEHYUBOCTD g s Bbubnuoreka [IOK
OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexknust opranu3mMoB. OCHOBBI 3 | Bbubnmuoreka [JOK
OMOTEXHOJIOTHH httos://m.edsoo.ru/7f41c292
bubmuorexa IOK
8 P 1 0
C3CPBHOC BpEMA httos://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO HACOB I10 [TPOT PAMME 34 2 4



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 KVIACC

KonnuyecTBo yacos DJeKTPOHHbIE
HaunmeHoBaHHE PA3AeJIOB H TEM nudposbie
Ne n/m P Kontpoabnbie | IlpakTnueckue (mudpp )
NPOorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 DBOJIOLMOHHASA OHOJIOr st 9 1 Bubmiorexa IOK
httos://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 9 1 0.5 bubmmnorexa LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKPYIKAOLIas Cpeaa 5 1 bubnuorexa LOK
p py p httos://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOJIOTHYECKHE CHCTEMBI 9 1 Bubmuorexa LIOK
httos://m.edsoo.ru/7f41cc74
Bbubnuoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

HOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KoanuyecTBo yacos DJeKTPOHHbBIE
ara ungposbie
Ne n/m Tema ypoxa Konrpoabubie | IlpakTuueckue A p
Bcero u3ydeHusi | o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
bubnuoreka [IOK
1 buonorus B cucteMe Hayk 1 05.09.25 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863¢632a
Metoasl MO3HAHUS KUBOU NPUPOIBL. 12.09.25
IIpakTrueckas padora Ne 1
bubnuoreka [IOK
2 «HMcnonb3oBaHue pa3IuIHbIX 1 0.5
https://m.edsoo.ru/863¢6122
METOJIOB MPH U3YUCHUH
OHONOTHUECKIX OOBEKTOBY
3 buonornueckre CUCTEMBI, TPOLIECCHI | 19.09.25 bubnmuoreka IOK
U UX U3YYCHHE https://m.edsoo.ru/863e¢6564
4 XuMudeckuit coctas kjieTku. Bona u | 26.09.25 bubmuorexa IIOK
MHWHEPAJIbHBIE COIU https://m.edsoo.ru/863c¢674¢
03.10.25
5 benxu. Cocras u crpoeHue OenkoB 1 bubmorexa [TOK
https://m.edsoo.ru/863e¢6b72
DepMeHTB — OUONOTHYECKHE 10.10.25
Karanuzatopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 05 bubmmorexa LIOK
KaTaJIMTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e¢6b72
(dbepMeHTOB (Ha mpuMepe aMuIa3bl
WM KaTasa3bl)»
17.10.25 b K
7 Yrnesoapl. Jlunuast 1 nommorexa O

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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
https://m.edsoo.ru/863e6870

MaTpUYIHOTO CUHTE3a Tpchns[Lu/m —

8 Hyxneunosbie kucinorel. AT® 24.10.25 bubmmorexa [IOK

https://m.edsoo.ru/863e¢6d5¢c

9 Hcropust u MeTonbl U3ydeHust 07.11.25 bubnuoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/863c¢6e¢88

10 KrneTtka xax nesocTHas kuBas 14.11.25
cucreMa
CtpoeHne 3yKapuOTHIECKOMN KIIeTKH. 21.11.25
JlaboparopHas padora Ne 2
«H3y4yeHne CTpOCHUS KJIETOK Bubnnoreka LIOK

11 pacTeHui, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e61f0
OaxTepuii MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MUKpOTIpernapaTax u ux
OTHCAHUE)

19 OOMeH BelecTB Uitk MeTaboTu3M 28.11.25 bubnuoreka [IOK
®oToCHHTE3. XEMOCHHTES https://m.edsoo.ru/863e766¢
Ouepretnueckuii oOmMeH JKU3HEHHbIN 05.12.25
LUKJ KJIETKU. JleneHue KIEeTKU.

13 Muro3. Jlaboparopnast pabota Ne 3 bubnuoreka [IOK
«HabnrogeHre MUTO3a B KJIETKAX https://m.edso0.ru/863¢7¢98
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»

14 [ToBTOpEHME MPOHAEHHOTO. 12.12.25 bubmiorexa [IOK

https://m.edsoo.ru/863¢7aae

15 Konrponrnas padora «OOMeH 0.5 19.12.25 bubmmnorexa LIOK
BEILIECTBY https://m.edsoo.ru/863e¢7dc4

16 PaGora Hax omHGKaMI 26.12.25 bubnuoreka [IOK

https://m.edsoo.ru/863¢796¢

17 BbuocunTtes Genka. Peakmus 09.01.26 bubnuoreka [IOK

https://m.eds00.ru/863¢796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

OuocunTes Oenka

18 HexneTouHbie poOpMBI :KHU3HU — 16.01.26 bubnuoreka [IOK
BUPYCBI https://m.edso0.1u/863¢7540
23.01.26 bubnuoreka [IOK
19 DOopMBI pa3MHOXKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
httos://m.edsoo.ru/863¢83 1e
30.01.26 bubnuoreka [IOK
20 Metii
eHos https://m.edsoo.1u/863¢7f4a
O0pasoBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OTJIONOTBOPEHHUE.
J 04
21 aboparopHnast pabota Ne 0.5 06.02.26 bubnuoreka [IOK
«H3y4yeHne CTpOeHUs MOJOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 HUnanuBuayanpbHOE pa3BUTHE 13.02.26 bubnuoreka [IOK
OPTaHU3MOB https://m.edsoo.ru/863e8436
23 I'enernka — Hayka o 20.02.26 bubmmorexa LJOK
HACJIEICTBEHHOCTU U U3MEHUNBOCTH https://m.eds00.1u/863¢862
3aKOHOMEPHOCTH HACJIEAOBAHUS 27.02.26
24 MpU3HAKOB. MOHOTHOPUIHOE budmmorexa [IOK
P ' P httos://m.edsoo.1u/863e8878
CKPCLIHUBAHNE
UTHOPUIHOE CKpeluBaHue. 3aKOH
25 fe:«iaBI/IIz:I/IMOFO Halz:ne OBaHUA 06.03.26 bubnmorexa LIOK
s . https://m.edsoo.ru/863¢89a4
MIPU3HAKOB
CuenyieHHOE HACJIeIOBaHHE 13.03.26
npusHakoB. Jlaboparopnas padora
P paroprast p bubnuoreka [IOK
26 Ne 5 «M3y4yenue pesynbTaToB 0.5

MOHOTUOPUIHOTO U AUTHOPHIHOTO
CKpeLINBaHUs Y APO30(HIIBI HA

https://m.edso0.r/863e¢8¢60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TFOTOBBIX MUKPOIpENnapaTax»

7 I'eneruka nona. Hacnenosanue | 20.03.26 bubnuoreka [IOK
MPU3HAKOB, CLETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
H3menunBocts. HenacnencreeHHas 27.03.26
U3MeHYUBOCTh. JlabopaTopHas

28 pabora Ne 6. MzyueHue | 0.5 bubnuoreka [IOK
MOAU(PUKAITMOHHON U3MEHYHBOCTH, ' https://m.edsoo.ru/863¢e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOIN»

HacnencreseHHast U3MEHUYHUBOCTD.
JlaboparopHas pabora Ne 7. «AHa

29 patoptiaz pabot HAHS 1 0.5 10.04.26 bubmorexa [IOK
MyTalUd y APO30(HIIbl HA TOTOBBIX https://m.edsoo.ru/863c8efe
MUKpOIIpenaparax»

30 I'eneruka vyenoBeka Cenexiins Kak | 17.04.26 bubmuorexa IIOK
HayKa U IpoLecc https://m.edsoo.ru/863¢8d78

31 KonrponpHas pabora | 24.04.26 bubnuorexa LIOK
«HacneacreeHHasi UBMEHYHUBOCTDY. https://m.edsoo.ru/863¢9214

08.05.26
32 Pabora Hag ommbkamu 1 bubmiorexa [IOK
https://m.edso0.1u/863¢9214
MeTo/ibl U IOCTHKEHUS CENEKITUU 15.05.26
PacTEeHUH U KUBOTHBIX
bubmuorexa IIOK
33 buorexHonorus kak orpacib 1
https://m.edsoo.ru/863¢9214
MPOU3BOACTBA
IToBTOpEHNE MPONIEHHOTO
PesepBabiii ypok. O6001IeHHE 110 22.05.26
bubnuoreka [IOK
34 teme «HacnencrBeHHOCTh U 1
https://m.edsoo.ru/863e¢9336
U3MEHYHBOCTH OPTaHU3MOBY
OBLIEE KOJIMYECTBO HACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

ITPOTPAMME




11 KVIACC

KonnuyecTBo yacos DJeKTPOHHbBIE
ara uu(pposbIe
Ne n/nm Tema ypoxa Kontpoabubie | IlpakTuueckue A p
Bcero H3y4YeHHUsS o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypcsbl
1 DBOJIOLUA U METOBI €€ U3yUeHUs 1 04.09.25 bubmiorexa [IOK
https://m.edsoo.ru/863¢ca20e
5 Hcropus pazsutus npeacTaBieHU | 11.09.25 bubmmorexa LJOK
00 3BONIIOLIUU https://m.eds00.ru/863¢9570
189.09.25
3 MukposBoJIIOLUA 1 bubmiorexa [IOK
httos://m.edsoo.ru/863e9¢cle
Ilonymnsauus kak 31€eMeHTapHas 25.09.25
€AMHNLIA BUJA U SBOJIIOLIMH.
bubnuoreka [IOK
4 JlaboparopHuas pabota Ne 1 1 0.5
https://m.eds00.1u/863¢99¢6
«CpaBHeHUE BUIOB 110
MOP(}ONIOrMuecKOMY KPUTEPHIO»
5 JBIOKy1IHE CHITHI (3JIEMEHTapHBIE | 02.10.25 bubmmorexa LJOK
(haKTOpPBI) SBOJIOIUH https://m.edsoo.ru/863e¢9dad
. 09.10.25 b K
6 EctectBenHbIl 0TOOp 1 ero OpMBI 1 nonmorexa 11O
https://m.edsoo.ru/863e¢9ed0
PesynpTate! 3BOMIOLUN: 16.10.25
pUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000paszoBanue. JlabopaTopHas ! 0.5 bubnuoreka [IOK
pabora Ne 2 «Onmcanue ' https://m .edsoo.ru/863¢9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay
g Hanpasnenus u nytu | 23.10.25 bubnuorexa LIOK
MAaKpPO3BONOLUHT https://m.edso0.1u/863¢9¢cle



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
https://m.edsoo.ru/863e9c1e

06.11.25

ajgarnTaliuy Y€JI0BCKa

9 HeobpatumocTs 3BOMIOIIAN
10 I/ICTopI/m JKU3HHU Ha 3eMIIe U METOIbI 13.11.25
e€ u3ydeHust
1 I'unoresbl NPOMCXOXKIEHUS XKU3HU 20.11.25 bubmmnorexa LJOK
Ha 3emuie https://m.edsoo.ru/863cadab
12 PazBurue xxu3Hu Ha 3emuie 1o 3pam 1 27.11.25 bubnuoreka [IOK
nepuonam https://m.edsoo.ru/863¢abbe
OCHOBHBIE 3Tallbl BOJIIOLUH 04.12.25
PaCTUTENBHOTO U JKUBOTHOT'O MHPA.
IIpakTrueckas padora Ne 1
13 «M3yyeHne UCKOMaeMbIX OCTATKOB 0.5 buGmorexa [IOK
DACTEHMIA 1 KHBOTHBIX B https://m.edsoo.ru/863ca8be
koJutekuusaixy. CoBpeMeHHast
CHUCTEMa OPTraHUYECKOro MUPa
14 [ToBTOpEHME MPOHAEHHOTO. 11.12.25 bubmorexa [IOK
https://m.edsoo.ru/863cad8e
15 KontponbHas padora «Pa3surne 18.12.25 bubmmorexa LJOK
JKU3HH Ha 3eMie» https://m.edsoo.ru/863cac2c
16 PaGora Hax omHGKaMI 25.12.25 bubnuoreka [IOK
https://m.edsoo.ru/863cad44
JBrxyiue cuibl (PpaKTopbl)
17 AHTPOIIOT€HE3a DBOJIFOLIMS YEJIOBEKA 08.01.26
(anTpOMIOTEeHE3)
18 OCHOBHBIE CTaINH 3BOJIFOLINH 15.01.26 bubnuoreka [IOK
YeJIOBEKA https://m.edsoo.ru/863caca2
19 Yenoseueckue pacbl U NPUPOAHbIE 22.01.26



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
https://m.edsoo.ru/863eaea2

29.01.26

20 DKOJIOTHUs KaK HayKa
Cpenbl 0OUTaHUS U SKOJIOTHUECKUE

1 pen 056.02.26 bubnuoreka [IOK
(haKTOpbI https://m.edsoo.ru/863cafec
Abnotnueckue GaxkTopsL. 12.02.26
JlabopaTtopHast paborta Ne 3.

«Moposorudeckrne 0COOEHHOCTH
. bubnuoreka [IOK
22 pacTeHni U3 Pa3HbIX MECT 0.5
https://m.edsoo.1u/863¢ebl0e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue ceera Ha pocT U
Pa3BUTHE YEPEHKOB KOJIEyCay
19.02.26 b K
23 buotnyeckue paxTopsl uommorexa [10
https://m.cdso0.1u/863¢b348
DKONOTHYeCKUe XapaKTEePUCTUKU 26.02.26
nonyssiuuy. IlpakTudeckas pabora

24 No 2 «ITopcuéT nnmoTHOCTH 0.5
TIOTYJISILIAH Pa3HbIX BUOB
pacTeHu»

CoofriecTBa OpraHU3MOB —

25 11 P 05.03.26 bubnuoreka [IOK
OunoIeHo3 https://m.edsoo.ru/863¢eb46a
DKOJNIOTUYECKHE CUCTEMBbI 12.03.26

26 (sxocucremsr) [Ipuponnsie budmorexa [IOK

pHp https://m.edsoo.ru/863¢b46a
3KOCHCTEMBI

27 IToBTOpEHHE MPOHAEHHOTO 19.03.26 budmmorexa [TOK

P p ’ httos://m.edsoo.ru/863ebSfa

28 KonrponpHas pabora 26.03.26
«IKONIOTHYECKHE CUCTEMbBD»

29 Pabora Hag onrmOxaMu 09.04.26



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 . 16.04.26 bubnuoreka [IOK
https://m.edsoo.ru/863ebbSe
OCHOBHbBIE TTOKa3aTeNId SKOCUCTEMBI. 23.04.26
31 DKoNoruyeckue mupaMubl. | bubmmorexa LIOK
CsoticTBa s3xocuctem. Cykieccusi https://m.edsoo.ru/863ebd 16
AHTPOMNOreHHbIE SKOCHCTEMBI
1 buocdepa — rnodanbras 1 07.05.26
3KOCHCTEMA 3eMJTH
3aKOHOMEPHOCTH CYLIECTBOBAHMUS 14.05.26
33 buocgepr! YenoseuecTso B 1 bubmmorexa LIOK
https://m.edsoo.ru/863¢bale
ouochepe 3eman
PesepHblii ypok. O0o0mIeHNe TeMbl 21.05.26
34 «Coo011ecTBa U HKOJIOTUIECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 25

ITPOTPAMME



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

YUEBHOE OBOPY/IOBAHUE:
- HOYTOYK, KOJIOHKH, IPOEKTOP, AEMOHCTPALMOHHAS JOCKA.

- MMKPOCKON 3JEKTPOHHBIH MuKpomMen «IBpHUKa», JYIA, NPENapoBaJbHbIC
UTJIBL, IPEAMETHOE CTEKIIO, IOKPOBHOE CTEKIIO, CKAJIBIIENb.

- JJIEKTPOHHAas-BHAeoKamepa «Releon».

- u(ppoBast BUACOKaMeEpa

- Ilndposrbie madoparopun Releon no Ouosornn (IarTyvk U3MEPEHUS BIIAry,
JATYMK U3MEPEHUS CBETA, TATYMK U3MEPECHHUS TEMIIEPATyPhl, TaTYUK U3MEPCHUS
PH).

- Iudpossie maboparopuu Releon mo ¢usmonorun  (PU3MOI0TUS IbIXAHHS,
(U3NOOTUs  CEPACYHO-COCYUCTON  CHCTEMBI, (duznonorus  pabOThI
BEME€TATUBHONW PEAKTUBHOCTH, PETUCTpAIMs MyjIbCa, PETMCTPALAS W aHaJIM3
OKI', anHanu3 Temmeparypsl TeJla, M3MEPCHHE MOaBicHUs, u3Mepenue PH,
U3MEPECHUE OCBEIIEHHOCTH, TATYMK CUIIOBOM KHCTH ).

- YueOHast sabopatopust no Heiiporexnosoruu BiTronics

1. Cencop oMIU — 1 IIT.
2. Cencop oI — 1 IT.
3. Cencop 200 — 1 IIT.
4, Cencop KI'P — 1 IIT.
5. Cencop JIbIXAQHU ST — 1 IIT.
6. Cencop OKT — 1 IT.
7. Cencop Button  mia pasMeTKu JAHHBIX ~ — 1 LUT.
8. LlenTpasibHBIHA MOZYJIb — 1 LIT.
9. VYCTpOMCTBO I PETUCTPAlMM  APTEPUATIBHOTO JABJICHWS - 1 IT.
10. ®npemka ¢ [0 wm wMeToAMYECKMMM MarepuasamMmua  — |1 T

11. YuebHo-MmeToanueckoe nocooue - 1 1.

2. OBOPYJAOBAHHUE UIA TIPOBEJAEHUA JIABOPATOPHBIX,
HPAKTUYECKHUX PABOT:

- JlabGoparopHas mocyjaa: MpOOMPKH, MOJCTABKM - INTATUB JUIsl MPOOHMPOK,
KOJIOBbI, MEPHBIM [MJIMHAP, MUNETKU, CTCKISHHBIC MAJTOUKX JUIS Pa3MEIIuBaHuUs,
MEPHBIN CTaKaH, Jielika, MAHIET, Yaiiky [leTpu, J0KKa UTsl COKUTaHMS! BEIIECTB,



MCH3YypPKa, CIIMPTOBKAa ACMOHCTpalMOHHAA, CTYIIKA, Yalllka BbIIIapUBATCJ/IbHAL,
MUIINBIL.

- 'epbapuu: COpPHBIX paCcTeHMA, TMKOPACTYILHUX PACTEHUA, TPEBECHBIE MOPOIBI,
HACEKOMBIE - BPEIUTENM, TOJIOCEMEHHBIE PACTEHHUS, IJIOAbI PACTEHUN, COCTAaB
MOYBBI, KOJUIEKIMM HACEKOMBIX, PAKOBHHBI MOJUIFOCKOB, CEMEHA W IUIOABI C
Pa3IaTOYHBIM MATEPUAJIOM, KOJUIEKLMS CEMEHA M TUIOJBI, KOJUIEKIMS XJIOMOK U
OPOAYKTBl €ro MepepadOTKH, KOJJIEKIHS IIAINEK W CEMSH KYCTaPHUKOB M
JI€PEBLEB.

- Bnaxxnslii penapar: BHYTPEHHEE CTPOEHUE JISTYIIKHU, CKEJIET LBITIJIEHKA

- OOopynoBaHue: BECHl yUeOHBIE, KOPOOKA Ui M3YUYCHHSI HACEKOMBIX, JIYIIBI,
HOKHULBIL, TPUOOP [uist cpaBHEHUS coaepkanust CO2 BO BABIXa€MOM BO3AYXE,
OoTaHWYECKas Mmanka AJjisi COCTaBJACHUs repOapusi.

- Mukponpenaparsl 10 300J0THMH, OOTAHUKE U aHATOMUHU YETIOBEKA.

- Moaenu: r1nna3a, depemna, TOpTaHW, yxa, CEPAIA, CEJIC3EHKH, MO3KEUKa,
r'OJIOBHOT'O MO3ra.

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

VYuebnuk: [laceunuk B.B., Kamenckuii A.A., PyénioB A.M. u np. /Tlox pen.

[Taceunuka B.B.//buonorus. bazoseiit yposens. 10, 11 kiace

METOJUYECKUE MATEPUAJIBI JUIA YUUTEJIA
BeOunapebl, pa3paboTKu YPOKOB, TEXHOJOTHYECKUE KAPThl, pabouune
NPOrpPaMMbl, HAMJIIIHBIE TOCOOMS TSl CKAUMBAHUS, MATEPUAIIbL AJIsI
noaroroBku k OI'D u EI'D, katanor yueOHOW TPOAYKIIMH, KOHKYPCHI,

U (PPOBBIE CEPBUCHI U yUECOHBIE TOCOOUS



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

PO, MTHOOYPOK, OUITHN
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