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HOACHUTEJBHASA 3AIINCKA

[Tpn pazpaGoTke mporpaMmbl MO OHOJIOTMH TEOPETHYECKYH) OCHOBY AJIs
ONpEACTIEHUST MOAXOM0B K (POPMHPOBAHHUIO COACPXKaHHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiubHele mnonoxkenus DOIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, CONCP)KaHWs, PE3yJbTaTOB OO0ydYeHus W
TpeOOBaHM K YPOBHIO MOATOTOBKU BBIMYCKHUKOB, TIOJIOKEHUST 00 OOMIMX LEIIX U
NPUHLAMNAX, XAPAKTEPU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUEHUN B TO3HAHUM YKUBOW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COrNMACHO HA3BAHHBIM TOJIOKEHUSIM,
OIpeACTIEHBI OCHOBHBIC (PYHKIIMM MTPOrPaMMBbI 110 OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMmMa mno OwosorMm HaéT MPEACTABICHUE O LENIx, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYYaAKOIIUXCS CPEACTBAMHU
yueOHOro mnpeamera «buosiorus», Onpeaenser o0sA3aTeabHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYPY, PpacnpeleiicHHe MO0 pa3feiaM H  TeMaM,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh U3yUEHUsl YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECcca, BO3PACTHBIX 0COOEHHOCTEN 00y YaroIInXCsl.

B mnporpamme mnmo OWONOrMM TakKe YUYMTHIBAKOTCS TpPeOOBaHUSA K
IUIAHAPYEMBIM JINYHOCTHBIM, METAaNPEIMETHBIM K MPEAMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YYEOHBIX JEHCTBUI OO0YydYarIMUXCs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIH YPOBEHB) pEan30BaH
OPUHLHAN MPEEMCTBEHHOCTH B M3YyUYECHHWM OwWoJioruu, Omaromaps 4eMmy B HeEl
OPOCMATPUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHEC 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMIN JIMYHOCTH, SKOJIOTHYECKOrO MBILUICHUS, MPEACTABIEHUH O 310POBOM
oOpaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY)KArOLICH MPUPOAHOH CpEele.
[ToaTomMy Hapsaay ¢ M3yYeHHEM OOMICOMOIOTMUYECKUX TEOPH, a TAKXKE 3HAHUN O
CTPOEHHH >KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTMM YIEICHO BHUMAHHUE MCIOIb30BAHUIO
NOJTYYEHHBIX 3HAHWNA B MOBCEAHCBHOMN >KU3HM JJIs1 PEIICHUS NMPUKIAIHBIX 3324, B
TOM 4ucie. TPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs 3KOJIOTHYECKA
LEJIeCO00Pa3HOr0 MOBEACHHUS B OKPY)XArOUICH NOPUPONHON cpeae, aHamm3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAJAHON HAMPaBIEeHHOCTH
yueOHOro npeamera «buosorusy MpOJMKTOBAHO HEOOXOIUMOCTBIO 00€CIECUEHUs



YCJOBUHM JJIsl pellICHUs] OJHOM M3 aKTyallbHBIX 3a/1a4 MIKOJIBHOrO OMOJIOTMYECKOT0
oOpasoBaHMs, KOTOpas mpeamonaracT (OPMUPOBAHME Yy  OOyYaKOIIUXCS
CMOCOOHOCTH aJanTUPOBAThC K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oouiero oOpa3oBaHMs 3aHMMAET BAKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOIIMXCS MPEACTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, paclIMpseT U 000OLIACT 3HAHUS O KUBOW MpHUpone, e
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBUS  JJIS: TO3HAHUS  3aKOHOB  JKMBOW  TWpUpPOAbl,  (HOPMUPOBAHMS
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOr0 obOpasa
YKU3HU, SKOJIOTMUECKOT0 MBILILIEHUS, IICHHOCTHOTO OTHOILLIEHUSI K JKUBOM PUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnE OUOJIOTUS UMEET TAKKE JUTsl PEIICHUS] BOCIUTATEIBHBIX U
pa3BHBAKOIIMX  3a7a4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMATM3ALUN
oOyuaromuxcs. M3yuenne Ononorun odecneynBacT ycioBus s (pOpMHPOBAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPEACTABJICHUSMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PUUKU, XUMUU
u reorpadpuu. HazpaHHbie MOJOKEHUS O MPEAHA3HAYEHMHM Y4eOHOro MpeaMera
«buosiorus» CcOCTaBWIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €0 COACP)KaHMS, MPEACTABIEHHOrO B MPOrpaMMe IO
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYLIECTBIIEH C MO3UIMHI KYJIbTYPOCOOOPA3HOIO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaroluecs MOHKHBI OCBOMTH 3HAHUWS W YMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHuss OOHICH KyJNbTYPhI, ONPEACISIONME AJEKBATHOC TMOBEACHUE
YeJIoBeKa B OKPY>KaKoLIeH MPUPOJHOI cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HM M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT HJIEMEHTHI COJIEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POpPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX  OpPUEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJNIOrMYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COJEpKaHUs Yy4eOHOro marepuajia B HporpaMmMme Io
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TPUOPUTETHOTO 3HAUEHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeameTa « buonorus»
BBIJICTICHBI CJIEIYIOUINE CONIEpKaTeabHble TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOro mno3HaHus», «Kierka kak Ouosnornyeckas cucrema», «OpraHu3Mm Kak



Oounonoruueckas cucremMa», «CucreMa M MHOrooOpa3He OPraHUYECKOr0 MUpPay,
«OBOJTIOLUS KUBOH MPUPOABL, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(PYHKIMOHATBHOMN
OpPraHM3alliA >KMBBIX CHUCTEM PA3HOTO0 paHra H MNPUOOPETCHUE YMEHMA
UCIOJb30BaTh 3TH 3HAHWS HJsi TPAMOTHBIX JEHCTBUII B OTHOLICHWM OOBEKTOB
SKUBOW TPUPOJIBI U PELICHUS PA3TMYHBIX KM3HEHHBIX MPOOJIEM.

JlocTKeHrE 1enn u3yyeHust yueOHoro nmpeamera «bruonorus» Ha 6Ga3oBOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTMYECKHX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
s (POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MUPA, O
METOJIaX HAyYHOTO MO3HAHMSI, CTPOCHUU, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3alliH, BHIAAKOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHUX CMOCOOHOCTEW B MPOLIECCE aHAIM3Aa NAHHBIX O MyTSIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MISIAOB, WAECH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOr0 YPOBHSI OpraHU3alliu;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHUIH OOBSCHSATh M OLICHUBATH SBJICHUS OKPY>KaFOIIErO
MHpa JKABOW MPUPOJLI HA OCHOBAHWUM 3HAHWWA W OMNbITA, MOJTYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIIUMXCs YMEHUH WJUIFOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATEIBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTHNA U arpoOOMOTEXHOIOTHH;

BOCMUTAHUE YOEKAEHHOCTH B BO3MOKHOCTHM IMO3HAHUS YEIOBEKOM >KMBOW
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKMX 3HAHWM [UIsl TIOBBILICHHS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, U1 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOEH AEATEIBHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0POBBIO, OOOCHOBAaHME M COOMIOJACHHE MEp NPOPUIAKTUKA
3a00JICBaHUH.

B cucreme cpeanero oOmero oopazopaHusi «buonorus», wydaemas Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMASIIUM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAYYHBIE PEIAMETBD.



JIiist u3ydeHust OMONOruu Ha 0a30BOM YPOBHE CPEAHErO 00IIEro 00pa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZIEN0).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMH HAayKaMu, (Gpuimocopuei, STUKOM, SCTETUKON M PABOM.
Pone Ouonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KApTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOH MTPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHNe, Kiaccu(uKkalnms, MOACIMPOBAHUE, CTaTHCTUYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. Hapsun, I'. Menaens, H. K. Koneros, /Ix. Yorcon u @. Kpuk.

TaGnmuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

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

Tema 2. JKuBble cHCTeMbI U HX OPraHU3A M.

2KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPraHWYECKON MPUPOJIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOTeOUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: «OCHOBHBIE MPU3HAKH JKU3HW», « YPOBHH OPTraHU3ALNAA
JKABOM IIPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JTHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHUYECKUI COCTAB KIIETKHM. XWUMHUYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEpaIbHbIE BEMIECTBA.

OYHKIMKM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKe. llogmep:xaHue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHue OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMUHOKHUCIIOTEL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA M
YETBEPTUYHAS CTPYKTypa). XUMHWYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



depMeHTB — OHONOrMYecKkue Karaausaropel. CTpoeHue (QepMeHTa:
AKTUBHBIM 1EHTp, cyOcTparHas crneurduuHocts. KodepMeHThl. BuTaMUHBL
Otnmmuns GepMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

Yrneponael:  MoHOcaxapuabl  (TJIFOKO3a, pudo3a W J€30KCHpru003a),
aucaxapuJbpl  (caxaposa, JakKTo3a) M MojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI003a). bronornueckne pyHKIUU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHbie  CBOWCTBA. buonormueckue (yHKOMH JUNHA0B. CpaBHEHUE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucmorel: JIHK wn PHK. Hykimeoruasl — MOHOMEpSI
HYKJIEHMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkumn PHK.
Buasl PHK. AT®: crpoenue u pyHKIUU.

Lluronorus — Hayka o kieTke. KietouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METO/Ibl H3YUEHUS KIIETKH.

Knerka kak 1nenocrHas >kuBasg cucrema. OOwmmie MNpPU3HAKK KJIETOK:
3aMKHYTas Hapy:kHas MemOpana, monekyiael JIHK kak reHermueckuii ammapar,
CUCTEMA CUHTE3a OerKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. (OcoOeHHOCTH
CTPOECHMSI MPOKApUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
JOYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >KUBOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa 1 pyHkumu. Lluromnasma u eé
opraHousibl. OnHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [onbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIPHH, TTACTHIBL.
[TpoucxoxaeHrue MUTOXOHAPUA W mimacTua. Buasl mumactua. HememOpaHHbIC
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIECTOYHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
KTYTHKA. DYHKIMU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHblii HeHTp KiaeTku. CTpoeHue siapa: siacpHas 000JI0YKa,
KapuoIuia3Ma, XpOMaThH, SAPBILIKO. XPOMOCOMBI.

TpaHCOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

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

Juarpammel.  «PacripeneneHie  XUMHYECKMX J3JIEMEHTOB B HEKHUBOWM
NpUPOACY, «PacnpeneieHne XUMUYECKUX JIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas TabiuIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKEe MOJIEKYITBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknennoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI



ATO®», «CTpoeHne 3yKapuOTHYECKON KIETKWY, «CTpPOCHUE >KMBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OO0opyioBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYyIOBaHUE MJiI MPOBEACHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHKPONPEMApPaThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopnas paborta Ne 1. «M3yueHue KaTaJuTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIAa3bl MJIA KATAIA3bl)y.

JlabGopatopnas padota Ne 2. «M3ydeHue CTpOEHHS KJIETOK PACTCHHUIA,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM HA TOTOBBIX MHMKPOIpENaparax U MX
OTACAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTH KJIETKH.

OOMEH BEIECTB, UM META0OIM3M. ACCUMWISLNS (IIACTUYECKUH OOMEH) 1
JUCCUMUJIAIUS  (SHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN U rerepotpodHbiid. Poib (hepmMeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPIUU B KIIETKE.

dorocuHTe3. CBeroBas W TeMmMHOBas (a3el  gorocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HH
Ha 3emuie. Biausinue yciioBuii cpeabl Ha (POTOCHHTE3 U COCOOBI MOBBIIEHUS €r0
OPOAYKTABHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIIME OAaKTEPHH. 3HAYEHUE XEMOCHHTE3a IS
JKU3HM HA 3eMIIE.

OHEPreTudecknii oOMeH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE WU
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTambl SHEPreTHYECKOro OoOMEHa.
I'mukonus. bposxkenne u ero Buabl. KHCIOPOAHOE OKHMCIEHWE, WM KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopumupoBanue. O PpexTUBHOCTH
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u  JHK.
Peanuzanust reHeTMueckoil MHQOpMAaLMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Otanbl TpaHciasaumu. KogupoBanue amuHOKMCHOT. Pone pubocom B
OnocuHTE3e OEmKa.

Heknerounbie popMmel xKU3HU — BUPYChl. cTopust oTkpeiTus BUpycoB (. H.
HpBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO [LHMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oymurens CITN /.



OOpatHast ~ TpaHCKpWIILIAS, peBepraza W uwHTerpasa.  lIpodumnaktuka
pacrnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

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

Tabmuubl U cxembl: «Tunbel nutaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTuyeckuii oOMen», «Xiopomrtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAaHUE reHay, «CruHTe3 Oenkay, «I eHETHYECKHA KOay,
«Bupyce», «baktepuodarn», «CtpoeHue W >ku3HeHHBbIM 1K Bupyca CIIM/a,
OakTeprodara», «Pemmukarms JITHK».

ObopyaoBanue: moaenu-anmmkanyu «Yasoenue [IHK v Tpanckpunimsy,
«buocunTes 6enka», « CTpoCHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKA, WA SKA3HEHHBIA LMK KieTkd. UHTEepdasza u MuUTO3.
[Tpoueccel, mpotekatoue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMIOWHBIA W TalvIOMJHBIA ~ XPOMOCOMHBIE  HAOOpel.  XPOMATH[BL
LIATONOTrHYECKME OCHOBBI  PA3MHOKEHMST W WHIMBHIAYAIBHOTO  Pa3BHUTHA
OpPraHu3MOB.

Henenne Knetku — MuTo3. Craguu muto3a. lIponecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemas rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: O€CIONIOE U MOJIOBOE. Buabl OGecnoioro
Pa3MHOKECHUS. JICJIICHHE HAIABOE, IMOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPA30BaHUE, BETETATUBHOE PA3MHOXKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

[TonoBO€E pa3MHOKEHHUE, €70 OTIMYMS OT OECIIOIOrO.

Meito3. Cramun merosa. [Iponeccsl, MPOUCXOAsIMEe HA CTAaausIX Meio3a.
[ToBenenne xpomocoM B Meio3e. KpocCuHroeep. bBHOJIOTMYECKUA CMBICT |
3HAYECHHUE MEHO03a.

["amerorene3 — mporecc 0O0pa3oBaHMs TMOJOBBIX KJIETOK Y >KWBOTHBIX.
[TonoBbIe >KENE3bl: CEMEHHUKM W SUYHUKU. OOpa30BaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30MJ, SHLEKIETKA) — COEPMATOTCHE3 M OBOICHES.
OcoOeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoONieHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTHS. TPIMOE, HENpAMOE (JIMYMHOYHOE). BnusHue



Cpelbl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
VPOJCTBA.

Poct m pasButue pacteHuii. OHTOrE€HE3 LBETKOBOIO PACTEHMS. CTPOCHHE
CEMEHU, CTA/INUA PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «J[lBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHUI», «BereratmBHOE Pa3sMHOKCHHE
pactenuity, «Jlenenue kieTkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbly, «Kietounblii nukny, «Permmmkamms JJHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTAIMU OHTOTCHE3AY.

O6opyaoBanue: MHUKPOCKOIL, MUKPOIpenaparsl «CrriepMaro30uibt
MJIEKONIMTAOLLETO), «SHLEKIeTKAa MIIEKOMUATAIIIET0», «KapuoKknHe3 B KIIETKax
KOpEIIKa JIYKa», MAarHATHAas MOJCNb-ANIUIMKAIMS «[leeHne KIIETKWY, MOJAECIb
JIHK, moaenb metadha3Hoil XpOMOCOMBI.

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEIIKA JIYKA HA TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopnas padora Ne 4. «M3ydyeHHe CTpOEHMS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieniCcTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHETUKUA. HcTOpus pa3BUTHs TEHETUKHA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWW TEHETUKH. BKIag pOCCHICKHX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE TCHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTCHETHYECKAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['€HEeTHUYECKAass CUMBOJIMKA, UCTIONB3YEMAas B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBIEHHbIE I'. Menaenem.
MOHOrMOpPUAHOE CKPEIIMBAHKME. 3aKOH €IMHOO0pa3usi THUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
['mnore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIUurnOpuaHOEe  CKpPEIIMBAaHME. 3aKOH  HE3aBHCHMOIO  HACIEIOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmu3upyronee cKkpemmBanue. FMenons30Banne aHAIM3UPYOLIETO CKPEIMBAHUS
JUTS OMPEAEIIEHUS TEHOTHIA OCOOU.

CuernieHHoe  HacnenoBaHue npu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAHUIO I'€HOB. HapylieHue CUEIIEHUs TEHOB B PE3YJIbTATE
KPOCCHHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBIL. | OMOramMeTHele M TeTeporaMeTHble OpraHu3Mbl. HacnenoBaHwue
MPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIBI N3MEHUMBOCTHU: HEHACIICICTBCHHAS U HACJICACTBECHHASL.
Pome  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapakTepHUCTHKA
MO (PUKALIMOHHOM M3MEHYABOCTH. BaprallMOHHBINA psJ M BapruallMOHHAs KPUBasl.
Hopma peakuuu npusHaka. KonvM4eCTBEHHBIE M KAYE€CTBEHHBIC MPU3HAKH U KX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNMBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmoHHas U3MEHYMBOCTh. Knaccuukanus MyTalnii: TEHHbIE,
XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYKMHbI MyTauuid. MyTareHHbIE (PaKTOPBI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBocT H. M. BaBuiiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapuorun denmoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YEI0BEKA: TCHEATOTMUCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXUMUYCCKUM,
MOJIEKYIAPHO-TEHETUYECKUHA. CoBpeMeHHOE ONpEEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHME, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[M1P-ananu3a. HacneacTteenHble 3a00JicBaHUS YEJIOBEKA: TI'C€HHBbIE OOJIE3HH,
OOJNE3HN C HACJICACTBEHHOW MPEAPACHONOKEHHOCTBE), XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbIE MyTanvu. CTBOJIOBBIE KIETKH. [IpuHIMIIEL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICYCHHS TEHETHYCCKUX
Oone3Heil. MennKO-reHETHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLUHCKON
TCHETUKH B MPEAOTBPALLECHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNAN YETTOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecorcknii, H. . Bapuios.

Tabmuupt  w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHUE W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JIUruOpuaHOE€  CKPELIMBAHUEY,
«Ll@Tonmornueckue  OCHOBBI ~ JUTHOPHIHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumozaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYEeCKHEe KapThl PpPAaCTEHUH,
JKUBOTHBIX M YENIOBEKa», «l'€eHeTMKa moJa», «3aKOHOMEPHOCTH HACIICIOBaHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YenOBEKA W JKUBOTHBIX», «Buabl
WU3MEHUYMBOCTY, «MoaupukaurnoHHas W3MEHYMBOCTB», «HaciemoBaHue pesyc-
(daktopay, «I eHeTruKa rpyni KpoBu», « MyTanuoHHas U3AMEHUYUBOCTHY.

O6opyaoBanue: MoJenH-amuInKanul  «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct



XpPOMOCOM», MHUKPOCKON W MHKponpenapar «Jlpo3oduia» (HOpMa, MyTalud
(OpMBI KPBUTBEB U OKPACKH Tena), repdapuii «['opox MOCEBHOIY.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopHas paGota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(IITbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne MoanM(pUKAITMOHHOW U3MEHUYUBOCTH,
ITIOCTPOEHHUE BAPHALMOHHOI0 Psifia M BAPUALIMOHHON KPABOID.

JlaGoparopuas padora Ne 7. «AHanmu3 MyTanuil y Apo30(uibl HA TOTOBBIX
MUKpOITpenaparax.

[Tpaktnueckas pabora Ne 2. «CoCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Centekuust opranu3smoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKIACHUE CEIICKUMU W JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOXKACHUS W MHOTooOpasus
KyJbTYPHBIX PACTeHUN. LIEHTPBI MPOMCXOKACHHS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/BI ceNeKIMU. MacCoBbId M MHIMBUAYAIBHBIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, i rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
OtnanénHas ruOpuam3auns H €€ ycnexu. VICKYCCTBEHHBIH MyTarcHe3 U
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTeHUi, >KMBOTHBIX U
MUKPOOPraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manusa pexkomOumHanTHOW J[HK u TpaHcreHHbix opranm3moB. KietouHas
nHKeHepus. KileTtounble KyabTypbl. MUKPOKIIOHATBHOE Pa3sMHOKEHUE PACTECHUIA.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX — CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue M dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJUA(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuity, «[Iopoasl TOMATHUX >KUBOTHBIXY», «COPTA KyJIbTYPHBIX
pactenuity, «OrtnanéHHas rudpuanzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,
«[Momunnongus», «OOBEKTHI OMOTEXHOJIOTHHY, «KIIETOYHBIE KYJIBTYpPHl H
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO0opy10BaHUE: MYJISKU IUTOA0B U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CebCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHbIe 1 NPpaKTHYEeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMWA PACTCHUA H
SKABOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  YY4aCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBosrOMOHHASE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHUS SBOJIFOLMOHHON TEOPWUU. OBOIIOLMOHHAS
TEOpUsL U €€ MECTO B OMOJIOTMH. BIusiHUE SBONIOLMMOHHON TEOpPUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzeTENBCTBA  3BOMKOLUUMU. [1al€OHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B NAJICOHTOJOTMYECCKOH JIETONUCH, MEPEXOAHBIE (OPMBL
buoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M Pa3iuuusi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-aHATOMUYECKUE. TOMOJIOTHYHBIE, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopuss Y. JlapBuHa. [IpeAnoChIIKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBHXKYINME CHIIBI SBOJIIOLUMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBIA OTOOD).

CunTetnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHHSI.

Muxkpospontonus. [Tonysanus Kak eIMHINA BUAA U SBOJTIOLINN.

JIBroxymme cuibl ((aKToOpbl) SBOJIIOLMKA BHIOB B MpUpoje. MyTalMOHHBIN
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI W APEH}
reHOB. M30uus 1 Murpanusi.

EctectBennslii oTOOp — Hanpaenstomuii  gaktop sBonmronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaEHHOCT, OPraHu3MOB Kak pe3yabTar 3Boatouuu. [lpumepsl
OPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

Bun wu BupmooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYECKOE.

Makpospontonusi.  DopMbl  3BOMOLMK.  (PUIETHYECKAS, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOMTIOLUH.

[TpoucxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJTanTUBHAS PaIAaLUs.

JlemoHcTpanum:



[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. [lapeun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, ©. Mroiiep, A. H. Ceepiios.

TaGnupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIE), «3apObILIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOPY, «MHOroodpasue COPTOB PaCTCHHIN,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsiummy,  «MyTauvoHHas
WU3MEHUYMBOCTEY», «ApomMop¢o3el», «Hmmoamantammu», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3BofironMny, «Kapra-cxema wapmpyra nyrtewmectsus Y.
HapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPa30BaHKUE), « IKOJOTHYECKOE BUIO0OOPA30BAHKEY.

OOopyaoBaHue: KOJUICKIMS HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPAaCKH,
HAaOOp TUIOAOB M CEMSH, KOJEKIust «lIpuMephl 3alMTHBIX MPUCIOCOOJICHUN Y
JKUBOTHBIX», MOJAEITb «OCHOBHBIC HAMPABICHMS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3Ia MO3BOHOUYHBIX).

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI  COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb ammukanus «llepexkpéct
XpOMOCOMY», BIIOKHBIE Tmpenaparsl «Pa3BuTtue Hacekomoro», «Pa3Butume
JSATYIIKWY, MUKpornpenapar «/lpozopuna» (Hopma, Mmytauun (HOpPMBI KPBUIBEB H
OKPAacKH Tena).

JlaGopaTopHbIe 1 NPaKTHYeCKHE Pa0OThI:

Jlaboparopnas padora No 1. «CpaBHeHuE BUJOB MO MOPQOJOTHUYECKOMY
KPUTEPHUIOY.

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

Tema 2. Bo3HUKHOBEHUE U Pa3BUTHE KU3HH HaA 3emJie.

JloHay4HbIE MPEACTABICHUS O 3apOXKAECHHUM >KU3HU. HayuHble TUMOTE3BI
BO3HUKHOBCHUS >KM3HM Ha 3emiie. a0uMOreHe3 M TaHCIEePMUs. XHUMUYECKas
3BONIIOLMS. AOHWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIICCTB W3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKON 3BOJIIOLMK. HavallbHbIE 3TanbI
Oounonornueckoi sBomonmu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue xu3Hu Ha 3emiie mo spam W nepuogam. Karapxei. Apxehckas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHICKHUH,
OPAOBHUKCKHI, CHITYPANCKAN, NEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NepUoabl: TPHACOBBIN, FOPCKUA, METTOBOA.

KaiiHo3olickas »2pa W €€ [epuoAbpl. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.



XapakTepUCTUKA KJIMMATa U TEOJOTMYECKUX MPoueccoB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHKUE FPYI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaKeHHUE 3BOOUMU. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBicHuit o
OPOUCXOKACHUN 4YeNOBEKA. MeEToIbl HM3y4YeHHWs aHTpomnoreHe3a. CxoacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme — cunbl  (QakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIM¥ W BETBH SBOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenelii, Yenosek npaMoxondmmii, YeloBeK HeaHACPTAIbCKUN, Yenosek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYIICCTBOBAHHWs, O0JIACTh
pacnpocTpaHeHUs1, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenoseueckue  pacel.  OCHOBHbIE  OOJIBIDME  Pachl.  €BPOMECOMIHAS
(eBpasuiickas),  Herpo-aBcTpajioWjHas  (PKBaTOpUaibHAs),  MOHIOJIOWJHAS
(a3naTcko-aMepuKaHckasi).  UepTsl  NPUCHOCOONECHHOCTH  MPEACTABUTENCH
YeJIOBEYECKMX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupl 1 cxeMmbl: «Bo3nukHoBeHue CoOJIHEUHON CHCTEMBI», «Pa3putue
OpraHMYecKoro mupa», «PacturenbHas KieTka», <«OKUBOTHAsS  KIETKay,
«[TpokapuoTrueckas KieTka», «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPAy,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUS YEIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YENOBEKa», «JlpeBHeiue moamy», «Jpesaue moany, «llepBbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHIY.

O6opynoBanue:  myasokun  «[Ipoucxoxnenue — demoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOINA, HEAHJAEPTAIbIA, KPOMAHBOHIA), CJICTIKW WM
U300paKECHHUST KAMEHHBIX OPYAMiI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas Ta0nuia, Koyuiekuus «Dopmbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPaKTHYEeCKHE PA0OThI:

[TpakTryeckas padora No 1. «3ydeHHnEe MCKONAEMBIX OCTATKOB PACTCHUNA W
YKUBOTHBIX B KOJUTCKLIHSIX).



OKCKypCcHusi «OBOJIFOLMS OPraHMYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€id).

Tema 3. Opranu3msl 1 OKpY>KaOIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4ul U PA3JCibl SKOJIOTUUA. METOABI SKOJIOTHYECKUX
UCCJICIOBAHMIA. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Kiaccudukanus 3KOIOTMYECKUX  (PAaKTOPOB:
aOMOTHYECKHE, OMOTMYECKME M AHTPONOreHHbIC. J[eHCTBHE SKOJIOTMYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIIEpATypa, BAAKHOCTh. DoTONEproan3M.
[IpucnocoOneHnst  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
bHoJIornyeckue puTMHIL.

buotnueckne  ¢gakrtopel.  Buasl  OMOTHYECKMX ~ B3aMMOJICHCTBMIA:
KOHKYPCHLMS, XUIIHUYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHHe OWOTHYECKMX B3aMMOJCHCTBUH MJI1 CYIIECTBOBAHMS
OPraHMW3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasiuud. (OCHOBHBIE TOKa3aTeld
NOMYJISIIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpauus. JImHaMuKa YMCIEHHOCTH TOMYJISLHAA U €€ PErYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynee, 2. ['ekkens.

TaGnmuupl m cxembl: kapra «lIpupoanbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®otonepuomusmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUUKA UH(DY30pun-Ty Penbkny, «[ InnieBrpie nenmy.

JlaGopaTopHbIe U NpPaKTHYeCKHE PadOThI:

JlabGoparopHas padota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUHN U3
pa3HbIX MECT OOUTAHUS.

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

[TpakTryeckas padora No 2. «I1oac4éT MIOTHOCTH MONYJSUUI Pa3HBIX BUAOB
pacTEHUN».

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHE CHCTEMBbI.

Coo01ecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBSi3Uu B
OMOLEHO3E.

OKOJOrM4eCcKHe CUCTEMBI (3KOcHCTeMBbI). [loHatme 00 »skocucTemMe U
ounoreoneHoze. DOYHKIUOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLieHThl. KpyroBOpoT BEHIECTB M MOTOK SHEPTUM B SKOCUCTEME.
Tpopuueckue (MUIICBBIC) YPOBHH SKOCUCTEMBI. [IMINEBBIE LEMW W CETH.
OCHOBHBIE TIOKA3aTEJIM SKOCUCTEMBI. OMOMAcca, MPOAYKLIHS. OKOJOTUYECCKHUE
OUPAMUAIBL  TPOAYKLIMHM, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKueccus.

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

AHTPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonorndeckoe u X03HCTBEHHOE 3HAUEHUE arPOSKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCTOHUYMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kuoe BemectBo U ero (QyHKuU. OcoOeHHOCTH Ouocepbl Kak
rI00ATbHOM 3KOCUCTEMBL.  [lMHAMUUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BeNIECTB U OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIJIEPOA,
a30Ta). 30HAITBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoreuecTBO B Onochepe 3eMu. AHTPONIOrEHHBIE U3MEHEHUS B Orocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBOBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpasns Kak OCHOBa ycToWunBOCTH OHoc(hepsl. OCHOBA PALMOHAILHOTO
VIPaBICHUS] TMPUPOAHBIMM pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTHXKECHUs
OHMOJIOTMH U OXpaHa MPUPOIBI.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. Y. BepHaackuii.

TaGmuupl u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB W CTPYKTYpPay,
«[Ipupoanbie coolwecTBay, «llenu nHUTaHUs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECA», « IKOCHCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPOTOTCHHBIE  BO3ACHCTBUS HA  NOpUPONY», «BakHeWmme MCTOYHMKH
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJY, «llouBa — BaXkKHEHIIAs COCTaBIISIOLIAS
ounocgepb», «DakTopbl aerpaganuu mousy, «IlapaukoBeiid 3@dexT», «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepo»y, «OOmas crpykrypa Ouocdepsi,
«Pacnipoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KkpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B NpUpoOaE».

OOopyaoBaHue: MoJeNb-amIIMKanus « TUOU4HbIE OMOLEHO3bD», repOapuid
«PactutenbHbie cOO0IECTBAY, KOJUIEKIUUA «brolIeHO3», « BpenuTenn BaxKHEHIIUX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIGKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAUIC)KAIINE K PA3HBIM JKOJIOTMYECKAM TpyMaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®enepanuu, H300pKEHUS OXPAHSAEMBIX BHIOB
PaCTEHUIN U )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOYyYAIOMIMMUCS MPOrpaMM  CPEaHEro  ooOmiero  oOpa3OBaHMS:
JUYHOCTHBIM, METAPEMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKkType JUYHOCTHBIX PE3YJILTATOB OCBOEHUs Npeamera «buoJIorusy
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIIME. OCO3HAHWE OOYYAOIMMUCS POCCUHCKOMN
IPOKIAHCKON UIEHTHYHOCTHA — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOMNPENCICHUIO, HAIMYME MOTHBAMM K  OOy4YeHUt0  OHWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHUI JIMYHOCTH HA OCHOBE
KJIIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH Pa3BUTHS OHOJIOTHUYECKOTO
3HAHWUSI, TOTOBHOCTb M CIMOCOOHOCTh O0YYarOIMXCcs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICITIOBBIMU  YCTAHOBKAMM, MPUCYIIAMH CHUCTEME
OMOJIOrMYECKOr0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «bUonorusy AOCTUTraroTCs B
€IMHCTBE Y4YeOHOM W BOCHOUTATEIBHONW JEATENBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYIIBTYPHBIMU, ACTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMU U HOPMaMu
NOBEICHUS W CHOCOOCTBYIOT TMpOIECCaM CaMOMO3HAHMs, CaMOBOCIHATAHUS W
CaMOpa3BUTHsA, Pa3BUTUA BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY W IMPABOIOPAIKY, YETOBEKY TPyJa U CTapLIEMy MOKOJIECHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO W
TpaguUMsM MHOTOHAIMOHAIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe Cpeae.

JIMYHOCTHBIE PE3yNbTaTbl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAKOIIMXCSl PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMEH JIMYHOCTH, CHCTEMOH IEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alid OCHOBHBIX HaIlPaBJICHHUI
BOCIIMTATENILHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3MIMK 00YYAOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBRA,



OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX NpPaB M OO0SI3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIKA;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM HEATENILHOCTH MNPUA CO3JAHUHU
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBHIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHOMIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBSICHITH €€,

YMECHHE YUYHMTHIBATH B CBOMX JCHCTBUSAX HEOOXOIMMOCTH KOHCTPYKTHBHOIO
B3AMMOJCHCTBHS JTIOAEH C Pa3HBIMU YOEKACHUSMH, KyJTbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 3a/a4, YBAKHUTEIBHOTO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIAECHTUYHOCTH,
NaTPUOTH3MA, YBAKECHHsS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoili, ropmoctr 3a cBOW Kpail, cBOXO PoauHy, CBOW S3BIK M KYJIBTYDY,
MPOLLJIOE M HACTOSIIIEE MHOTOHALMOHAIILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCUIICKOI0 HApOIa,

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OILICHMBATh CHTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3[JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOTO MPHUHATHAS LEHHOCTENM CEMEWHON JKU3HU B COOTBETCTBHH C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3CTeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHATEHOTO BO3JACHCTBHUS KUBOU MPUPOIBI U €€ LEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢dusuyeckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJYYHs:

MOHUMAHWE W peajau3alus 310pOBOro M 0Oe30macHOro odpasza >KU3HU
(310poBOE  TMUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas (Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE ILEHHOCTH TPAaBAJ HMHAWBHIYAJTBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHHS B CUTYalMIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCIEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCTIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE;

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3IMUHBIM chepaM TPOo(PECCHOHATBHON NEATEIBHOCTH, YMEHHE
COBepLIaTh OCO3HAHHBIA BBIOOpP Oyayuieid mnpodeccuu W pPeaTn30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWID W CcaMOoOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOE OTHOLIEHHE K MPUPOAC KaK MCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJIBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUAN st
OKPY>KaroIlEn CPEabI,

OCO3HaHUE TIO0AIBHOTO XapaKTepa 3KOJOTMYECKUX MPoOJeM W myTeill Hx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYCHUU OMOJIOTUHU
3HAHWST W YMEHUS TPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PALMOHATBHBIM
OPUPOJIONOIB30BAHUEM  (COOMIOIEHUE  TPaBHJ  TMOBEICHUS B NPHPOJE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B 3KOCHUCTEMAX, OXPaHy BHUOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JIEUCTBUIA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPHUATHBIE 3KOJIOTHUYECKUE
NOCTEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATH UX;

HAJIMYKE PA3BUTOIO HKOJOTHYECKOTO MBILUICHHMS, SKOIOTUYECKON KYIBTYPHI,
OMBbITa JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TPAKTUYECKON NEATEBHOCTH 3KOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOI O MO3HAHMS:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE SI3BIKOBOW M YMTATENBCKON KYyJNbTYPbl KakK CpEACTBA
B3aMMOJCHCTBHS MEKY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupuKkd OUOJIOTUM KaK HAyKd, OCO3HAaHUs €€ PO B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOI'O MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUST 00 OKPYXKAKOUIEM MUPE KaK O €IMHCTBE MPUPOABI, YEIOBEKA W
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M peUieHHH MpoOieM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JAJIsi COBPEMEHHOH LIMBHJIM3ALNM.
00ECrieYeHUsT HOBOTO YPOBHSI Pa3BUTHsI MEAWLMHBI, CO3aHUE MEPCICKTUBHBIX
OMOTEXHOJIOTHHA,  CIMOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TIOUCKA MyTEH BBIXOJA U3 MIOOATBHBIX SKOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHMIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHHS] OOIIECH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyeEMOid
PU U3YUYECHUH OMOJIOTHH,

MMOHUMAHUE CYITHOCTH METONOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh IMOJyYaeMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHMSI SIBIEHUI OKPYXAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM U3MCHEHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAYYHBIX (DAKTOB W
UMEIOIINXCS JAHHBIX C LUENBIO MOTYYEHUS TOCTOBEPHBIX BHIBOOB,

CHOCOOHOCTh CAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILIECCTBIISTH
MPOEKTHYIO M MUCCIIEA0BATENBCKYIO ACATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yabTaThl OCBOEHHUS yueOHOro npeamera «buomorus
BKIIFOUAKOT: 3HAYMMbIE i1  (OPMUPOBAHUS MHPOBO33PECHUS O0YyUaArOLIMXCS
MEXKIACUUIUIMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHUS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECCTBO, SHEPTUS, SBICHUE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIIOJICHUE,  M3MEPEHHE,  OKCICPUMEHT W JIPYrHX),
YHUBEPCATIbHBIC y4cOHBIC NEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBaHue (YHKIMOHAIBHON
IPaMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYaromMXCs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIb30BATh OCBOCHHBIC MEK M CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKME 3HAHHWS W YHUBEPCAIbHbIC y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3yAbTATBl OCBOEHMS MPOTPaMMBbl CPEIHETO OOIIETO
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnaaenue YHHBEPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
JAeCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

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

WCIOJb30BaTh MPU OCBOCHHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMHA ),

OMPEACTATh LENH ACITEIBbHOCTH, 3a/aBas MAPAMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJb30BaTh OMOJOTHYECKHAE OHITHS Uil OOBICHEHUsT (DAKTOB U SIBJICHUMN
>KABOH NIPUPOABI;

CTPOUTh JIOTHYECKUE PACCYXACHUS (MHOYKTHBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOABI M 3AKITHOUYCHMS,

OPUMEHATh  CXEMHO-MOJCTBHBIE  CPEACTBA  JJIsl  MNPEIACTABJICHUS
CYLICCTBEHHBIX CBS3CH M OTHOUICHHWN B U3y4acMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK)KE  NPOTUBOPEYMI  pa3HOr0  poJAa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHAIM3a UMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKU NOCTIEACTBUAN AEATEIbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE TP PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC HCCJICA0BATEILCKHE ICTICTBHSA:

BJIQ/ICTh HABBIKAMU YUEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON NEATEIBHOCTH,
HABbIKAMHU  paspellicHust MpoOJIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUTO
PA3IMYHBIX METOJOB MO3HAHUS,

UCIOJIb30BaTh PA3JMYHbIC BUABI JCATEIHOCTH MO MOJYYEHHID HOBOTO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTH COOCTBEHHBIC 3aJauud B 0OOPa30BATEIBHOM
JESATEILHOCTH W KU3HCHHBIX CUTYalHsX;

BBISIBJISITH MPUYAHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAWTh apryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPXKICHUH, 3aaBaTh MAPAMETPbl U KPUTEPUH PEILICHUS,

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  Pe3yJbTarhl,
KPUTHUYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT,

OCYILECTBIIATh LEJICHAMPABICHHBII TMOUCK MEPEHOCA CPEACTB M CHOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEY;,

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

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABI U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4M, TONMYCKAIOIINE aTbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOus, HAY4YHO-NOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHbBIX, B WHTEpHETE), aHAIM3UPOBAThH



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHHS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;

(opMyMpoOBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOMbI MPH MOUCKE U
otOope OMOIOTUYECKON MH(OpPMaIK, HEOOXOIMMOMN NIJisi BBIMOJTHEHUS YUECOHBIX
3aj1ay;

nprOOpETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCHOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
Ononornueckoil MHPpopManum (Cxembl, TpaQuKh, AXArPAMMBI, TAOJIHLBI, PUCYHKH
U Jpyroe);

WCIOJb30BaTh HAYYHBIA SI3bIK B KayeCcTBE CpeAcTBAa mnpu  padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XUMHUYECKHE, (PHU3MYECKHE W
MaTEMaTHYECKAE 3HAKH W CUMBOJIBI, (pOpMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPENICTBA
HATTSAHOCTH,

BIQJCTh  HABbIKAMM  PAClO3HABAaHWS W 3allUThl  HWH(pOpMAaLMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) oOienne:

OCYILIECTBIISATH KOMMYHUKALIMKA BO BCEX c(hepax »KU3HU, aKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH TO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEiaracMoin
3a/1a4M, YYUTHIBATH UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaIora Wiv JUCKYCCHN ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOMICHWS, MOHUMAaTh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOMH (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTHYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W MCIOJIB30BaTh MPEMMYLIECTBA KOMAHIHOW M MHIMBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNINOBBIX (POPM B3aMMOJECHCTBUS NPU PELIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BO3MOKHOCTEH KKIOT0 YIeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAUHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOM paboTHl,

OLICHMUBATh KA4e€CTBO CBOEr0 BKJIAJa M KKAONO Y4YaCTHHUKA KOMAaHIbI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

OCYILECTBJIATE [MO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B Pa3IMYHBIX
CUTYaUUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCMOJb30BaTh OMOJOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HCHHBIX U YUEOHBIX CUTYALMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOU IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAIOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATE [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aa4l B 00pa30BaTEIIbHOM
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISITH IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsITh paMKX y4€OHOTO MPEIMETA HAa OCHOBE JIMYHBIX MTPEANOUTECHUH;

JIeNlaTh OCO3HAHHBII BBIOOD, ApryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHUIO MIUPOKOH JPyAMLIIMHA B
pPa3HbBIX O0JIACTSAX 3HAHWMNA, TMOCTOSIHHO TMOBBIMIATH CBOM 00pa3oBaTENbHBIA W1
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCTS,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABBIKAMM  [O3HABATEJIbHONH  peduekcnn  Kak  OCO3HAHWs
COBEPIIAEMBIX JEUCTBHA WM MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYallWH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO MUX
CHWDKEHHIO;



NPUHUMATL MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTaTOB
NEATENBHOCTH,

3) npuHsiTue ce0s U APYTHUX:

NPUHUAMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX 0OPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTh MOHUMATh MUP € MO3ULMK IPYrOro YeIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbie pe3yabTaThl 0CBOCHHsS mnporpaMMmbl COO mno OMOnOrMM Ha
0a30BOM YPOBHE BKJIHOHAKOT CIEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHbIC 3HAHWS, YMEHUS U CNOCOObI NEHCTBUIA O OCBOCHUIO, HHTEPIPETALNN U
npeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHbIX YUYEOHBIX CHUTyalHsdX, a TAKKE B PEAIbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3AHHBIX ¢ Owosiorueid. B mporpamme mnpeamMeTHbIE
PE3yABTaThl IPEACTABIICHBI 110 TOAaM O0yYCHHSI.

[IpeaMeTHbIE pe3yabTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHMS, O BKJIAAC POCCHMCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTaboau3M (OOMEH BEIIECTB M MPEBPALICHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJISALMS), YPOBHEBAsSI OPraHU3ALMS JKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIICACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MYTAaUMOHHAs, LECHTpPaJIbHAas J0TMa MOJICKYJISPHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTooOpasusi u
NPOUCXOXKACHUS KYJbTYpHbIX pacteHuii H. M. BaBuiiosa), onpeaensars rpaHuLibl
UX MTPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOAAMA HAYYHOTO MO3HAHUS B OMOJIOTAN: HAOMOACHHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO ~ JKCINEPHMEHTA,  BBIIBH)KEHUE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCIECAYEMBIMU BEIMYMHAMM, OOBSCHEHUE MMOJYYECHHBIX



PE3YABTATOB, HMCIOJB30BAHHBIX HAYYHBIX MOHATWUH, TEOPUH M 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHUH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIJICIATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
3YKapuoOT, OAHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB M MPEBPALICHHS SHEPIUHM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUSL  OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJi1 OOBICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U ABJICHUN, I NMPUHATHAS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS] HOPM TPAMOTHOTO MOBEJACHMS B OKPYKAOLICH
OPUPOJHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOIb30BAHUS TOCTHXKECHU I
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA ~ UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETUYECKHE 3aJa4d Ha MOHO- H
JUTUOPUIHOE CKPEIIMBAHWE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPELIMBAHUS JJsl MPEICKA3aHHU HACICAOBAHMS MPU3HAKOB Y
OPraHU3MOB;

YMECHHE BBIMOIHATEH JIAOOPATOPHBIE M MPAKTHYECKHE PadOThI, COONIOAATH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMECHHE KPUTHYECKHM OLEHUBATh W WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKIKOYAIOIIYK) T[ICEBIOHAYYHBIC 3HAHHUS U3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAYYHO-TOMYJISIPHBIC
MaTepUabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHWH,
MEULMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCHMEHHBIE M YCTHBIE COOOLIEHMS,
00001as OUOJIOTMYECKY0 MH(POPMAILIMIO M3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHbIE pe3yabTaThl OCBOCHUsT yueOHOro npeameta «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWS ECTECTBEHHBIX HAyK, B (OPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHbI MUPA U HAYYHOIO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPKAHHE OWOJOIMYECKMX TEPMHHOB M TOHSTHIA:
BU/I, MIOMYJIALUS, TeHO(POHA, 3BOIIOLMS, ABHXKYILIHAE CHIBI ((PAaKTOPBI) 3BOJIOLNH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHUYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYLUEHTH, KOHCYMEHTBHI, PEAYLECHTHI, LENM  MHUTaHUs,
AKOJIOTUYECKas MUupaMuaa, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrtea K. M. bapa, depenoBaHusi rjIaBHbIX HaMpaBiICHUN U
nyteid >Bomom A. H. Ceepriora, yuenus o ouochepe B. WM. BepHanckoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAECTh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOILIECCOB W SBJCHWMA, OpraHu3alus ¥ MPOBEACHUE
OMOJIOTUYECKOTO  SKCIECPUMEHTA,  BBLABWKEHME  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYyYEHHBIX
PEe3y/bTAaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBO/IbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKA CTPOEHUS OMOJIOrMUYECKUX
OOBEKTOB: BUJOB, MOMYJSALUN, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIyLECHTOB,
OMOreOLEHO30B M JKOCUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpA, BHUI000pA30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHu3MoB, JEHCTBUSI SKOJOTMUYECKUX (PAKTOPOB HA OPraHu3Mbl, MEPEHOCA
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAaX, AHTPONOTCHHBIX W3MEHEHUN B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OMOTN€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH MOJYUYEHHBIE 3HAHUS AJisi OOBSICHEHUS OUOJIOTMYECKHUX
MIPOLIECCOB U SIBJICHUN, JUIA NMPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbpro  oOecrieueHrs O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS] HOPM TPAMOTHOTO MOBEJACHUS B OKPYKAOLICH
OPUPOAHOIN cpene, MOHMMaHWE HEOOXOIMMOCTH HWCHOJb30BAHUS JOCTHXKEHUI
COBPEMEHHOM OMOJOTHH ISl PAMOHATILHOTO MPUPOAONOIb30BAHUS,

YMECHHE PEIIATh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 334a4M, COCTABIISITH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA NIUTAHHUS ),

YMCHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PaboOThl, COONIOAAThH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYA0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
Pa3IMYHBIX UCTOUHUKOB (CPEACTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaiibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOUICHUS,
00001as OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOr|H.




































