


HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYK) OCHOBY JIs
ONpEACTIEHUST MOAXOM0B K (POPMUPOBAHUIO COAECPXKAHWS Y4eOHOro mnpeaMera
«buosorusty  coctaBuiM: KOHUentyaiubHele nonoxkenus DOIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACP)KAaHWs, PE3YJbTaTOB OO0ydYeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
NPUHLHAMNAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTUH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COINMACHO HA3BAHHBIM TOJIOKEHUSM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK MTPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo OwosorMm HaéT MPEACTABICHUE O LENIX, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYYaAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «buosorus», OnNpeaenser o0sA3aTeabHOE NPEAMETHOE
COJEP)KAHUE, €r0 CTPYKTYPY, PacnpelesicHHne TMO0 pa3aciaMm W TeMawm,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh U3yUEHUsl YUYEOHOr0 Mareprasia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOLECCa, BO3PACTHBIX OCOOECHHOCTEN 00y YaroIInXCsl.

B nporpamMe mo OHMOJNOrMM TakK€ YUYUTBHIBAKOTCS TpeOOBaHUS K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEIMETHBIM W MPEIAMETHBIM pE3yJibTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  y4YEOHO-ITO3HABATEIIBLHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUIA OOY4YarOIMUXCSs MO OCBOCHUIO COJCPKAHUS
OHOJNIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii YPOBEHB) pEATM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B W3YyUYECHHMM OwWoJiorWu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMIN JIMYHOCTH, SKOJIOTMYECKOTO MBILIICHUS, PEACTABICHUA O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY)KArOLICH MPUPOAHOH Cpele.
[ToaTomMy Hapsaay ¢ M3ydeHHEM OOMICOMOIOTMUYECKUX TEOPHl, a TAKXKE 3HAHWUN O
CTPOCHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHECBHOMN JKU3HM JJIsl PELICHUS NMPUKIAIHBIX 3334, B
TOM 4ucie. NPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JIEBAHWI YENIOBEKA, MEIMKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS 3KOJIOTHYECKA
LEJIECO00Pa3HOr0 MOBEACHUS B OKpPY)KalOIICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAAHON HAMPaBIEHHOCTH
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yueOHOro npeamera «brosorusy mpoJIUKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs
YCJOBUHM JJIsl pellICHUs] OJHOM M3 aKTyallbHBIX 3a/1ay HIKOJIBHOrO OMOJIOTHYECKOro
oOpasoBaHMs, KOTOpas mpeamnonaracT (OPMUPOBAHME Yy  OOydYarOIIUXCS
CMOCOOHOCTH aJanTUPOBAThC K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBacT (OPMUPOBAHUE Y OOYYAKOUIMXCS MPEACTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, PacIMpsSeT U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMU W HBOJIIOLUH, CO3MAET
yCJAOBUS  JJif: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopmMupoBaHuUs
()YHKIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M O€30MacHOro obpasa
YKU3HU, SKOJIOTMUECKOT0 MBILLIEHUS, IIEHHOCTHOTO OTHOLLIEHUSI K JKABOM PUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnEe OMOJIOTUSI UMEET TaKXKE sl PEIICHUS] BOCIUTATEIbHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIIN
oOyuaromuxcs. M3yuenne Ononorun odecneynBacT yciuoBus s (pOpMHPOBAHUS
UHTEIJUIEKTYQJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpPbI, CHOCOOCTBYET MHTErpalvu OMOJIOTMYECKUX 3HAHUN C
OPEJCTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie MOJOXKEHUS O TMPEAHA3HAYEHMM Y4eOHOro MpeaMera
«buosiorus» COCTaBWJIM OCHOBY [Uis OMPEACTCHHUS TOJAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €r0 COACP)KaHUs, MPEICTABICHHOTO B MPOrpaMMe IO
OHOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYLIECTBIIEH C MO3UIMHI KYJIbTYpPOCOOOPA3HOrO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaromuecs MOKHBI OCBOMTH 3HAHMS W YMEHUs, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME AJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKolIeH MPUPOJHOI cpenie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT JIEMEHTHI COJEPKAHUS, KOTOPBIE CIIy>KaT OCHOBOM 1Jisi (hopMuUpoBaHMsI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHU3aluu
OHONIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHHUs yueOHOro Mmarepualia B OporpaMMme o
OMOJIOTUM  OCYIIECTBJACHO € YUYETOM MPUOPUTETHOTO 3HAUCHWS 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeamera « buonorus»
BBIJICTICHBI CJIEIYIOUINE COJIEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTOo mMo3HaHus», «KieTka kak Ouosiornyeckas cucrema», «OpraHu3M Kak
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Oouonornueckas cucremMa», «CucreMa M MHOrooOpa3He OPraHWYECKOro MUpay,
«OBOJTIOLUS KUBOH MPUPOABL, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIAJcCHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra W MNPUOOPETCHUE YMEHMIA
WCIOJb30BaTh 3TH 3HAHWS JJs TPAMOTHBIX JCHCTBUII B OTHOLICHWHM OOBEKTOB
’KUBOU IPUPOJIBI U PELICHUS PA3TMYHBIX KMU3HEHHBIX MPOOJIEM.

JlocTkeHHE 1eNi U3yYeHust yuyeOHoro npeamMera «buonorus» Ha 6a3oBOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4Y:

OCBOEHME OOYYArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTHYECKHUX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
s (POPMUPOBAHMS MPEACTABICHUH O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMsI, CTPOCHUHU, MHOI000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3alli, BbIAAKOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICAOBAHUSIX B OUOJIOTHH,

(GopmupoBaHue y OOy4YarOIIUXCS TMO3HABATCIBHBIX, MHTEIUIEKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MJISIAOB, WAEH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOrO YPOBHSI OpPraHU3alliH;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHHS OKPYKAOLIETO
MHUpa JKABOW MNPUPOJLI HA OCHOBAHWUM 3HAHWNA W OMNbITA, MOJIYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIIUMXCS YMEHWUH WJUIFOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTUYECKOH NEATEIBHOCTH YEIOBEKA, Pa3BUTUHU
COBPEMEHHBIX MEIULMHCKHAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MO>KHOCTHM IMO3HAHUSI YEIOBEKOM >KMBOW
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEICHUHN OMOJIOTUUYECKUX UCCIIEIOBAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKMX 3HAHWM [UIsl TIOBBIIMICHUS YPOBHS
AKOJIOTMYECKOM KYJIBTYPHI, 111 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCEHCBHOM JKU3HU IS
OLICHKH TMOCJICICTBUI CBOCH NEATENBHOCTH MO OTHOIIEHHUIO K OKPY KAOLIEH CpeJie,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazoBaHusi «buonorus», wydaemas Ha
0a30BOM YPOBHE, SIBISETCS 00S3aTENbHBIM YUYEOHBIM TMPEAMETOM, BXOASIIUM B
COCTaB MPEeAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEIAMETBD.



JIiist u3ydeHust OMooruu Ha 0a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZeN0).



COAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, pumocopuei, STUKOM, SCTETUKON M PABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTobl MO3HAHUS KUBOH MTPUPOABI (HAOIIOACHHUE, SKCIIEPUMEHT, OMTUCAHUE,
U3MEpeHHe, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

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

TaGnuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

[Tpaktuueckas padbora Ne 1. «Mcmonb3oBaHHWe pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3a M.

KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPTraHUYECKON TPAPOJIBI.

CpolicTBa OMOCUCTEM M MX pa3HOOOpazue. Y POBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCUCTEMHBIN (OMOTeOEHOTUUYECKUH ), OMOCHEPHBINA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: «OCHOBHBIE MPU3HAKK >KU3HW», « YPOBHH OPTraHU3ALNAA
JKABOM IIPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

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

OYHKIMKM BOABI W MUHEPAIBHBIX BEIIECTB B KiIeTKe. llommep:kaHue
OCMOTHYECKOr0 OanaHca.

Benku. CocraB u cTpoeHre OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMUHOKHUCIIOTEL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl O€IIKOBOH MOJEKYJbl (NEPBUYHASA, BTOPUYHASA, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBoiicTBa OcnkoB. buonornueckne
(yHKIMH OEJIKOB.



depMeHTB — OHONOrMYecKkue Karanu3aropel. CTpoeHue (QepMeHTa:
AKTUBHBIM 1EeHTp, cyOcTparHas crneurduuHoctb. KodepMeHThl. BuTaMUHBL
O1mnunst PepMEHTOB OT HEOPraHUYECKUX KaTATM3aTOPOB.

Yrnepoael:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W JA€30Kcupu003a),
aucaxapuabpl - (caxapo3a, JIakTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHbIE CBOWCTBA. buonormueckue (QyHKIMH JUNHA0B. CpaBHEHUE
YIJEBOJIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

Hyxnennoseie kucmorel: JHK wn PHK. Hykimeoruasl — MOHOMEpSI
HYKJIEHMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkummn PHK.
Buast PHK. AT®: crpoenue u QpyHKIUU.

Lluronorus — Hayka o kneTke. KietouHnas Teopust — npuMep B3auMOACHCTBUS
uch u (pakToB B HAYYHOM MO3HAHUM. METOIbI H3YUEHUS KIIETKH.

Knerka kak 1nenocrHas >kuBasg cucrema. OOmmie MNpPU3HAKK KJIETOK:
3aMKHYTas Hapy:kHas MemOpana, monekyiael JIHK kak reHermueckuii ammapar,
cUCTEMA CUHTE3a Oenka.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. OcoOeHHOCTH
CTPOECHMSI MPOKAPUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
JOYKAPUOTUUYECKON KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOH, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX
¢yHnkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluronnazma u eé
opraHousibl. OmHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIAPHH, TTACTUIBL.
[TpoucxoxacHrue MUTOXOHAPUA W mimactua. Buasl mumactua. HememOpaHHbIC
OPraHoOWABl KJIETKH. PHOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIA, PECHUYKH,
KTYTHKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHslil HeHTp KiaeTku. CTpoeHue sapa: sacpHas 000J0uKa,
KapuoIuia3Ma, XpOMaTuH, SAPBILIKO. XPOMOCOMBI.

TpaHCOPT BELWIECTB B KIIETKE.

JlemoHcTpanum:

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

Juarpammel.  «PacripeneneHie  XUMUYECKMX J3JIEMEHTOB B HEXKHUBOM
NpUPOAELY, «PacnpeneieHne XMuMUYECKUX JIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas TabiMIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnoTel. [JHK», «CTpoeHre MOJEKYJIbI
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ATO®», «CTpoeHne 3yKapuOTAYECKON KIETKWY, «CTPOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOCHUE MPOKAPHUOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKHY, « YTIEBOABD, «JIummasDy.

OOopyioBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYIOBaHWUE MJiI MPOBEACHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHKPONPEMApPaThl PACTUTENBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlaGopatopnas paborta Ne 1. «M3yueHue KaTaMTUYECKOH aKTUBHOCTH
(bepMEHTOB (Ha MPUMEPE aMUJIAa3bl MJIA KATAIa3bl)y.

JlaGopatopnas padota Ne 2. «M3ydeHUE CTpOEHUS KJIETOK PACTCHHUIA,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTIMCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, UM META0OIM3M. ACCUMWISLNS (TIACTUYECKUH OOMEH) 1
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TIOHUMAHWUU
meTabonu3ma.

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

dorocuHte3. CBeroBas W TemMHOBas (a3el  (oTocmHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTE PoTOCHHTE3a. 3HAYUCHHE (POTOCUHTE3A ISl SKU3HU
Ha 3emuie. Biausinue ycioBuii cpeabl Ha (POTOCHHTE3 M COCOOBI MOBBIIEHUS €T0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIIME OAaKTEPHH. 3HAYEHUE XEMOCHHTE3a IS
JKU3HM Ha 3eMUIIE.

OHEPreTudeckuii 0OMeH B KIETKE. PaciienieHue BEIIECTB, BBIACICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTambl SHEPreTHYECKOro OOMEHa.
I'mukonus. bposxkenne u ero Buabl. KHCIOpPOAHOE OKHMCIEHWE, WIM KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopumupoBanue. O PexkTUBHOCTD
SHEPreTUUECKOro 0OMEHA.

Peakuymn wmarpuuHoro cuHre3a. ['enermueckas wHpopmamus u JHK.
Peanuzanust reHeTMueckoil mHQOpMAaLMKA B KIETKE. [ €HETMUECKHA KOA M €ro
cBoiictBa. Tpanckpunumst — marpuunblii cuHte3 PHK. Tpancnsuus — OuocunTe3
Oenka. Otanbl TpaHcisaumu. KomupoBanme amuHOKuCHOT. Ponbs pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel KU3HU — BUPYCHl. icTopust oTKpeiTUs BUpycoB (. H.
HpBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO LMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmynoneduumra yenoseka (BHMY) — Bo3Oyaurens CIIA/la.
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OOpatHast ~ TpaHCKpWIILIAS, peBepraza W uwHTerpasa.  lIpodumnaktuka
pacrnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

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

Tabmuubl 1 cxembl: «Tunbl nutaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTryeckuii oOMen», «Xiopomtact», «Dotocuntesy, «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHay, «CruHTe3 Oenkay, «I eHETHYEeCKHA KOay,
«Bupyce», «baktepuodarn», «CtpoeHue W >ku3HeHHBbIH 1K Bupyca CIIM/a,
OakTepuodara», «Pemmukarms JITHK».

ObopyaoBanue: moaenu-anmmkanyu «Yasoenne IHK v Tpanckpunumsy,
«buocunTes O6enka», « CTpOCHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PazMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKn, WM SKU3HEHHBIA LMK KIeTKM. UHTepdaza u MUTO3.
[Tpoueccel, mporekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbel.  XPOMATH[BL
LIATONOTrHYECKME OCHOBBI  PA3MHOKEHMST W MHIMBHIAYAIBHOTO  PAa3BUTHA
OpPraHu3MOB.

Jenenne Knetku — MuTo3. Craguu muto3a. lIpouecchl, mpoucxondmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KJIETKH — aronTo3.

DOpMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl Oecnoioro
Pa3MHOXKECHUS. JICIICHAE HAABOE, ITOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPa30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

[TooBOE pa3MHOKEHHUE, €70 OTIMYMS OT OECIOIOrO.

Meito3. Cramuu merosa. [Iponeccel, MPOUCXOAsIIMEe HA CTAaUsIX MeEo3a.
[ToBenenne xpomocoM B Meio3e. KpocCUHroeep. BHOJIOTMYECKUNA CMBICTT |
3HAYCHHUE MENO03a.

['amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX.
[TonoBbIE >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWME W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30M], SHLEKIETKA) — COEPMATOTCHE3 M OBOICHES.
OcoOeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpPMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[Taprenorenes.

WupuBuayanbHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOnieHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BuTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTUS. TPIMOE, HENpPAMOE (JIMYMHOYHOE). BnusHue



Cpelpl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct m pasButue pacteHuii. OHTOrE€HE3 IBETKOBOI'O PACTEHMS. CTPOCHHE
CEMEHU, CTA/INNA PA3BUTHS.

JlemoHcTpanum:

Tabmuuplt 1 cxembl: «DOpPMBI  Pa3MHOKEHUS OPraHU3MOBY», «J[lBoitHOE
OIUIOOTBOPEHUE Y LBETKOBBIX PACTECHUI», «BereratmBHOE Pa3sMHOKECHHE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbly, «Kitetounblii nukmy, «Pemmmkamms JJHK», «Mutosy,
«Meios3y, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHeE3 Y MIIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTAIUU OHTOTCHE3AY.

O6opyaoBaHue: MHUKPOCKOIL, MUKpOIpenaparsl «CrriepMaro30uibt
MJIEKONMTAOLIETO), «SHLIEKIEeTKAa MIIEKOMUATAIIIET0», «KapuoKnHe3 B KIIETKax
KOpEWIKa JIYKa», MAarHWTHas MOJC/b-ANIUIMKALMS «/IeeHne KIIETKWY, MOJEIb
JIHK, moaenb metadha3zHOil XpOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

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

JlabGopatopnas pabora No 4. «M3ydeHHe CTpOEHMSI TOJOBBIX KJIETOK Ha
IOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieaCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamet u 3apauu reHEeTUKU. HcTOopus pa3BUTHs TEHETUKHA. PO LUTOJIOTUA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TEHETUKH. BKIIaq pOCCHICKMX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE T[CHECTUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTEHETHYECKAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['€HEeTHUYECKAass CUMBOJIMKA, UCTIONBb3YyEMAas B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBJIEHHbIE I'. Menaenem.
MOHOrMOpPUIHOE CKPEIIMBAHKWE. 3aKOH €IMHOO0pa3usi THUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NOMMHMpPOBAaHMs. 3aKOH PACLICIUICHHS TPU3HAKOB.
['unore3a unctoThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHOe  CKpEIMBaHWE. 3aKOH  HE3aBHUCHMMOIO  HACJIEJOBAaHWUS
OPU3HAKOB.  [{MATOr€HETMYECKHE  OCHOBBI  JAMTUOPUIHOTO  CKPEIIMBAHUSL.
AHanmu3upyronee cKkpermmBanue. Menons30Banne aHAIM3UPYOLIETO CKPEIMBAHUS
JUTS OMPEAEIIEHUS TEHOTHIA OCOOH.

CuerieHHOe  HacnenoBaHue npus3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAHUIO I'€HOB. HapylieHue CUEIUIEHUs TEHOB B PE3YJIbTaTe
KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUUYECKUE KAPTHI.
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['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. | OMOraMeTHele M TeTeporaMeTHblE OpraHu3Mbl. HacienoBaHwue
[IPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIABI N3MEHUMBOCTU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Pomp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapakTepHUCTHKA
MO (PUKALIMOHHOM H3MEHYMBOCTH. BaprallMOHHBINA psJ M BapruallMOHHAs KPUBasl.
Hopma peakuuu npusHaka. KonvM4eCcTBEHHBIE M KAYE€CTBEHHBIC MPHU3HAKKH U KX
HOpMa peakimu. CBOMCTBA MOIU(PUKATUOHHON U3MEHYNMBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpouecc — OCHOBA KOMOWHATHBHOM
W3MECHUYMBOCTU. MyTallmOHHas U3MEHYMBOCTh. Knaccuukanus MyTalnii: T€HHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MPUYKHbBI MyTauuid. MyTareHHbIE (PaKTOPHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoctd H. M. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapuotwun denmoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YEI0BEKA: TCHEATOTMUYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TE€HETUYECKUH. CoBpeMeHHOE ONpEIEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[M1P-ananu3a. HacneacTtBennbie 3a00JicBaHUS YEJIOBEKA: TI'E€HHbIC OOJIE3HH,
OONE3HN C HACJICACTBEHHOW MPEAPACHONOKEHHOCTBEO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbIE MyTanvu. CTBOJIOBBIE KIETKH. [IpuHUMIIEL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICUCHHUS TEHETHYCCKUX
Oone3Heil. MennKO-reHETHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLUHCKON
TCHETUKH B MPEAOTBPALLECHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNN YETTOBEKA.

JlemoHcTpanum:

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

Tabmuupr w cxembl:  «MOHOTHOPHIHOE  CKPECIIMBAHUE W €r0
LIMTOTCHETAYECKAs. OCHOBA», «3AaKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlUruOpuaHOE€  CKPELIMBAHHEY,
«Ll@Tonmornueckue  OCHOBBI ~ JUTHOPHIHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumoaeicTBue  aUIENbHBIX TEHOB», «l'€HeTHYEeCKHEe KapThl PpPAaCTEHUM,
JKUBOTHBIX M YENOBEKa», «l'€eHeTMKa mona», «3aKOHOMEPHOCTH HACJIECIOBaHUS,
CLUCIUICHHOTO ¢ MmoJIoM», «KapuoTuIlbl 4YEIOBEKA W JKUBOTHBIX», «Buabl
WU3MEHUYMBOCTHY, «MoaupukaunoHHas W3MEHUMBOCTh», «HacienoBanue pesyc-
(daktopay, «I'eHeTuKa rpyni KpoBu», « MyTanmoHHasi U3MEHUYHUBOCTHY.

OOopyaoBanue: MoJenH-amuInKauul  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct
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XpPOMOCOM», MHUKPOCKON W MHKponpenapar «Jpo3oduna» (HOpMa, MyTanuu
(OpMBI KPBUTBEB U OKPACKH Tena), repdapuii «['opox MOCEBHOIY.

JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

JlaGopatopHas paGota Ne 5. «M3yueHue pe3ynbTaTrOB MOHOTHOPHAHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(IIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabopatopHas pabota Ne 6. «M3yueHne MoanM(pUKAIIMOHHONW U3MEHUYUBOCTH,
ITIOCTPOCHHUE BAPHALMOHHOI0 Psifia M BAPUALIMOHHON KPUBOID.

JlaGoparopHas padotra Ne 7. «AHanmmu3 MyTanuil y Apo30(HIibl HA TOTOBBIX
MUKpOIpenaparax.

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

Tema 7. Centekuust opranu3smoB. OCHOBbI OHOTEXHOJIOT M.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKACHUE CEIICKUMU W JTOMECTUKALMSL.
Yuyenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOKACHUS W MHOTooOpasus
KyJBTYPHBIX PAcCTeHUA. LIEHTPBI MPOMCXOXKACHHS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/BI ceNeKUMU. MacCoBBId M MHIMBUAYAIBHBIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHuE — WHOpWAMHr. Yucrtas nuHUs. CKPEIIMBAHWUE YHCTHIX JIMHUM.
['erepo3uc, nnmu rudpuaHas cuia. HepoACTBEHHOE CKPELIMBAHUE — AyTOPHIMHI.
Otnanénnas ruOpuam3auns u €€ ycnexu. VICKYCCTBEHHBI MyTareHe3 U
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CENIEKUMU PACTEHUH, >KMBOTHBIX M
MUKPOOPraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manusa pexomOumHanTHOW J[HK u TpaHcreHHbix opranm3moB. KietouHas
nKeHepus. Kiletounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHHUE PACTECHUIA.
KiioHupoBaHue BBICOKONMPOAYKTUBHBIX  CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue ®M - dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJU(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 TOMAMIHUX KUBOTHBIXY», «COPTA KyIbTYPHBIX
pactenuity, «OrtnanéHHas rudpuanzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,
«[Momunnongus», «OOBEKTH OMOTEXHOJIOTHHY, «KIIETOUHBIC KYJIBTYPHl H
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO0opytoBaHUE: MYJISIKU TUTOA0B U KOPHEIIOA0B AUKUX (JOPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repOapuii « CenbCKOX03SIMCTBEHHBIC PACTEHUS.
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JlaGopaTopHbIe 1 NPaKTHYEeCKHE PadOTHI:

Okckypeust «OCHOBHBIE METOABI W JOCTWXKEHUS CEIEKIUMU PACTEHUNA W
>KABOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYEO depmy,
COPTOMCHBITATEBHBIM  YY4aCTOK, B TEIJIAYHOE XO3SMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBosrOoMOHHAsSE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHHUS SBOJIFOLMOHHOM TEOPWUHU. OBOIIOLMOHHAS
TEOpUst U €€ MECTO B OMOJIOTMH. BIusiHUE SBOJNIOLMMOHHON TEOpUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzeTenbCeTBa  3BOMKOLUUM.  [1aleOHTONOTMYECKUE:  MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJICOHTOJOTHYECCKOH JIETONUCH, MEPEXOAHBIE (DOPMBL
Bbuoreorpapuueckue: cxoacTro U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA M Pa3iuuusi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE. CXOACTBO
MEXAHU3MOB HACJIECACTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MYTEH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopus Y. JlapBuHa. [IpeAnoChUIKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBHKYINIWE CHIBI SBOJIIOLUMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
0opr0a 3a CyECTBOBAHKE, €CTECTBEHHBINA OTOOD).

CunTeTnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MONIOKEHMSI.

Muxkpospontonus. [Tonmysanus Kak eIMHUNA BUAA U SBOJTFOLIUN.

JIBrokymme cuibl ((paKToOpbl) SBOJIIOLMKA BHIOB B MpUpoJe. MyTalMOHHBIN
OPOLECC W KOMOMHATHBHAs W3MEHYMBOCTH. [lONMynsSMOHHBIE BOJIHBI WU JAPEH
IeHOB. M305s1ms 1 Murpanusi.

EctectBennslii 0TOOp — Hanpaenstommii  gaktop sBonmronun.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOAEHHOCT, OPraHu3MOB KakK pe3ysibTar 3BOMOUMU. [IprmMepsl
OPUCIIOCOOJICHUH y OpraHu3MoB. ApoMOp(O3bl U UANOAAANTALUH.

Bun wu BupooOpazoBanme. Kpurepuum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJIOrMYECKOE.

Makpospontonusi.  DopMmbl  3BOMOLMK.  (PUIETHYECKAs, JAUBEPreHTHAs,
KOHBEPreHTHAs, MapajesnbHas. HeoOpaTHMOCTh 3BOIOLUN.

[TponcxoxaeHre OT HECNEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLus.
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JlemoHcTpanum:

[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. [apeun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, ©. Mrosep, A. H. Ceeprios.

TaOnupl 1 cxembl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIEY, «3apOAbILIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHINY,
«MHoroo0Opaszue  mopon  KMBOTHbIX»,  «llomymsimuwy, — «MyTanuoHHas
WU3MEHUYMBOCTEY», «Apomopdo3el», «HMmmoamantammm», «OOwmias AereHepanusy,
«JIBwkymme cuibl 3Bofironmny, «Kapra-cxema wapmpyra nyrtemectBus Y.
HapeuHa», «boprba 3a cyimiecTBoBaHue», «I[IpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BI00OPaA30BaHKE), « IKOJOTHYECKOE BHI00OPA30BAHKEY.

OOopyaoBaHue: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJUEKIus: «lIpuMepbl 3alMTHBIX MPUCHOCOOJICHUH Y
JKUBOTHBIX», MOJAENTb «OCHOBHBIC HAMPABICHMS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckas kapra wmwupa, Koiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anrmnukanus «llepexpéct
XpOMOCOM», BI@KHbIE Impenaparsl «PazButue Hacekomoro», «Passurtue
JSATYIIKWY, MUKporpenapar «/[pozopuna» (Hopma, myraunu (GOPMBI KPBUIBEB U
OKPAacCKH Tena).

JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

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

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

Tema 2. Bo3HUKHOBeHHUE M Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apOXKAECHUM >KM3HU. HayudHble THMOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emiie. a0uMOreHe3 M NaHCIEePMUs. XHUMUYECKas
3BOJIIOLMS. AOHWOTCHHBI CHHTE3 OPraHMYEeCKMX BEIIECTB W3 HEOPraHWYECKHX.
ODKCNEPUMEHTAIBHOE MOATBEPKACHAE XUMUYECKON 3BOJIFOLMHU. HavaibHbIE STarnb
Oounonornueckoi sBomoumu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYD M BO3HUKHOBEHHE IPOTOKIECTKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Paseutue >xu3Hu Ha 3emiie 1o >paMm U nepuonam. Karapxen. Apxeickas u
npotepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHUICKUH,
OPAOBHUKCKHI, CHITYPANCKAN, NEBOHCKHUA, KAMEHHOYT OJIHBINA, IIEPMCKHIA.

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

KaiiHo3olickas »2pa W €€ [epuoAbl. MAJICOTCHOBBIN, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.
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XapakTepUCTUKA KJIMMATa U TE€OJOTMYECKAX MPoueccoB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHKUE FPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHWuEe 3BOMONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBieHuit o
NPOUCXOKACHUN 4YeNOBEKAa. MeEToIbl HM3y4YeHHMs aHTpornoreHe3a. CxoacTBa M
Pa3IAYMS YETOBEKA U JKUBOTHBIX. CHCTEMATHYECKOE MOJIO’KEHUE YETTOBEKA.

JBwkymme — cuwibl  (QakTopel)  aHTpomoreHesa.  HacneactBeHHas
W3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3TrOTOBJICHUE OPYAMIA TPYAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ W BETBH SBOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenelil, Yenosek npaMoxondmmi, YenoBek HeaHACPTAIbCKUN, UYenoBek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAHHWs, O0JIACTh
pacnpocTpaHeHUsi, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenoseueckne  pacel.  OCHOBHbIE ~ OOJIBIDME  pachl.  €BPOMECOMIHAS
(eBpasuiickas),  Herpo-aBCTpajioWjHas  (dKBaTOpUaidbHAs),  MOHIOJIOMJHAS
(a3narcko-aMepuKaHckasi).  UepTsl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YEJIOBEYECKMX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacuzma.

JlemoHcTpanum:

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

Tabmuupl U cxembl: «Bo3nukHoBeHue CoJIHEUHOR cucTeMbI», «Pa3Butue
OpraHMYecKoro mupa», «PacturenbHas KineTka», <«OKUBOTHAI  KIETKay,
«[IpokapuoTrueckas KieTka», «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPaAy,
«CpaBHEHHE AHATOMMYECKHX YEPT CTPOCHHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOIO 4YENOBEKa», «JlpeBHeiume nmoamy», «pesaue moany, «llepBeie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHIY.

O6opynoBanue:  mynsokn  «[Ipoucxoxnenne — demoBeka»  (OHOCTHI
ABCTPAJIONIUTEKA, TMUATEKAHTPOIA, HEaHACpTalblla, KPOMAHBOHILA), CIEHKA WU
M300paKCHHUsST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMIMEPHI,
pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas Ta0nuia, Koyuiekuus «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPaKTHYEeCKHE PA0OTHI:

[TpakTryeckas padora No 1. «M3y4eHHE MCKOMAEMbIX OCTATKOB PACTEHHWHA W
YKUBOTHBIX B KOJUICKLIHASIX).
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OKCKypcHsi «OBOJIFOLMS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKPY>KaOIIas cpeaa.

DKOJIOTHS KaK HayKa. 3a1a4u U Pa3deiibl SKOJIOTUUA. METOABI SKOJIOTUYECKUX
UCCJICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Kiaccudukanus SKOJIOTHUECKUX  (DPAKTOPOB:
abMoOTHYECKHE, OMOTMYECKME M AHTPOIOTEHHbIC. JICHCTBHE SKOMOTMYECKHX
(haKTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHnst  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
buroJiornyeckue puTMHL.

buotnueckne  ¢Qaktopel.  Buasl = OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazntusm, Koomnepanus,
MYTyaJIi3M, KOMMEHCAIA3M (KBAapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M,
HElTpau3M. 3HaueHHEe OWMOTHYECKMX B3aMMOJCHCTBUH MJI CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasuuu. (OCHOBHBIE TOKa3aTeld
NOMYJISIAKA.  YACIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpauus. JImHaMuKa YMCIEHHOCTH TOMYJISLHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toprpetsl: A. I'ymOonbar, K. @. Pynbe, 3. ['ekkens.

TaGmuupl 1 cxembl: kapta «lIpuponHbie 30HbI 3eman», «Cpeapl 0OUTaHUs
Opranm3moBy», «®ortonepuomuzmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUMKA UH(Y30pun-Ty Penbkny, «[ InnieBrpie nenmy.

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

JlabGoparopnas padota Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTEHU U3
pPa3HbIX MECT OOUTAHUS.

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

[TpakTryeckas padora No 2. «I1oac4éT MIOTHOCTH MOMYJSUUI Pa3HBIX BUAOB
pacTEHUIN.

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHEe CHCTEMBI.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3Uu B
OHOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBbI). [loHatme 00 »skocucremMe u
ounoreonecHoze. DOYHKIUMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
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KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB M MOTOK SHEPTUM B SKOCUCTEME.
Tpopuueckue (MUUICBBIC) YPOBHH SKOCUCTEMBI. [IMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKAQ3aTENId SKOCUCTEMBI. OMOMAcca, MPOAYKLIHS. OKOJOTUUYECCKHE
OUPAMHUAIBL  TPOAYKLMH, YHCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALHUs, pa3BuTHe. CyKIeccus.

[TprpoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA IUPOKOJIUCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop ycTOHUMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['panunpl, coctaB U CTPyKTypa
ouochepnl. Kuoe BemectBO M ero (QyHKIuU. OcoOCHHOCTH Ouochepbl Kak
rI00ATbHOW 3KOCUCTEMBL.  [lMHAMUUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTtsl BenIeCTB 1 OMOT€OXUMHUYECKUE LUKIIBI JJIIEMEHTOB (YIIEPOA,
a30Ta). 30HAITBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOrEHHbIE U3MEHEHUS B Onocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHUE MIPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpaszns Kak OCHOBa ycToWuMBOCTH Onochepsl. OCHOBA PALMOHAIBHOTO
VIPaBIEHUST TMPUPOAHBIMK pPECypcaMM M WX HCIOJIb30BaHHE. JOCTHXKECHUS
OHMOJIOTMH U OXPaHa MPUPOIBI.

JlemoHcTpanum:

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

TaGmuupl u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB W CTPYKTYpPay,
«[Ipupoanbie coobwmecTBay, «llenu nHUTaHus», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECA», « DKOCHCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPONOICHHBIE  BO3ACHCTBUS HA  OpUpPONY», «BakHeWmme MCTOYHHMKH
3arpsi3HEHUs] BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BaXkKHEHIIAs COCTaBISIOLIAS
onocepby, «DakTopbl Aerpafganuu mousy, «llapHukoBelid 3QPexT», «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepol»y, «OOmas crpykrypa Ouocdeps,
«Pacnipoctpanenne km3Hm B Omocgepe», «O30HOBBIA 3KkpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocheper», « KpyroBopot a3ota B IpUpOAEY.

O6opyaoBanue: MoJenb-anmnKanus « TunuuHable OMOLEHO3bD», repOapuii
«PactutenbHbie cOO0IECTBAY, KOJUIEKIUA «bronieHo3y, « Bpenurenn BakHEHIIIX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIEKIMM PAcTCHUH W
JKUBOTHBIX, MPUHAUIC)KAIINE K PA3HBIM JKOJIOTMYECKAM TpyMIaM OJHOTO BHJA,
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Kpacnas knura Poccuiickoii ®enecpanuu, H300POKECHUS OXPAHSAEMBIX BHIOB
PaCTEHUIN U )KUBOTHBIX.
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[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA TIPOITPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBarOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYAIOMIMMUCS  MPOTpaMM  CpeaHEro  ooOmiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType NMUYHOCTHBIX PE3YIBTATOB OCBOCHUs MpeaMera «buonorusy
BBIJICJICHBI CJCAYIOIIME COCTABJISIONIUE. OCO3HAHUE OOYYArOUIMMUCS POCCUICKOM
FPAKIAHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CAaMOONPEACICHUI0, HaJuyhue MOTHMBAMKM K OOy4YeHWI0  OMOJIOTuw,
LIEJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTCH M HMCTOPHYCCKUX TPAIUIMI Pa3BUTUS OUOJIOTMYECKOro
3HaHUS, TOTOBHOCTh W CIMOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMHU, TMPUCYIIUMUA CHUCTEME
OMOJIOrMYECKOTO  00pa3oBaHUs, HAJIUYUE HSKOJOTHYECKOTO MPABOCO3HAHMS,
COCOOHOCTH CTABUTH LIEJIA U CTPOUTD KU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS mpeaMera «bHomorus» AOCTUrarOTCsS B
€OVUHCTBE YYEOHOW M BOCHUTATENBHOW JACATENBHOCTA B COOTBETCTBUU C
TPAIAALIMOHHBIMA POCCUMUCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOLIECTBE MpaBUjaMU U HOPMamH
MOBEACHUS W CIOCOOCTBYIOT MPOIIECCAM CaMOIMO3HAHUWS, CAMOBOCHUTAHUS W
CaMOpA3BUTHSA, PA3BUTUs BHYTPECHHEH TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
VBAKEHUS K 3aKOHY M MPABOMOPIAKY, YEJIIOBEKY TPYJa U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBaKEHHUsI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 W
TPaJUALUAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoii denepaiuu, Npupoac u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS Yy4ueOHOro mnpeamera «buojgorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAKOMIMXCS PYKOBOJACTBOBATHCS
c(hOPpMUPOBAHHON BHYTPEHHEW NO3WIMUEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUEHTAlMiA, TO3UTHBHBIX BHYTPEHHUX  YOCKICHWUHA, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSM POCCHMCKOTO OOIIECTBA, PACUIMPEHHUE >KM3HEHHOTO
ONBITA U OMNBITA JCATEIBHOCTH B MPOLIECCE Peanv3alMi OCHOBHBIX HAIPaBIICHUMN
BOCIUTATENIBHOMN ACATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpazkaaHCKOr0 BOCIIUTAHUS:
c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUAIOIIErOCs KaK AKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTRA;
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OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBONOPSIIKA,

TFOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATENILHOCTH MNPUA CO3JAHUMU
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX W TO3HABATEIILHBIX 3374, BBIMOJTHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBEHHYH) TMMO3UIMI0 MO OTHOIICHHUIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOAEH ¢ Pa3HBIMU YOEKACHUSMHU, KyJTbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TFOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4EOHBIX, TO3HABATCIbHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIBHOTO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIEHTUYHOCTH,
NaTPUOTHU3MA, YBLKECHHsS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEPEN
PonuHoii, ropmocti 3a cBOW Kpail, CBOXO PoauHy, CBOW SA3BIK W KYJIBTYDY,
MPOLLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIECHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSAM Poccrn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAUTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATHASA LEHHOCTENM CEMEWHON JKA3HU B COOTBETCTBHH C
TpaguuMsaMHu Hapo1oB Poccun;,

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO W
TEXHUYECCKOrO TBOPYECTBA, CIIOPTA, TPY A, OOMIECTBCHHBIX OTHOIICHHUIA;
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NOHAMAHWE SMOLMOHATBHOTO BO3JACHCTBHUS KUBOM MPUPOABI U €€ LEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuyeckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

MOHUMAHWE W peajau3anus 310pOBOro M 0Oe30macHOro odpasza >KU3HU
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEXKUM  3aHATHA W OTObIXa, peryjsgpHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE ILEHHOCTH TPaBWJ WHAWBHIYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHKS B CUTYalMX, YTPOKAKOMIMX 3A0POBBIO U JKU3HH JIFOCH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTWBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLHAIBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3MUHBIM cepaM MPoPeCcCHOHAIBHON NEATENBHOCTH, YMEHHE
COBepLIaTh OCO3HAHHBIA BBIOOpP Oyaymieid mnpodeccuu W peaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH 1ENecO000pa3Hoe OTHOUICHHE K MPUPOAEC KAaK HCTOYHHKY
JKU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJIBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIEN CPENBI,

OCO3HaHUE TIO0AITBHOTO XapaKTeEPa SKOJIOTMYECKUMX MPOOIeM W MyTed HX
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYCHUU OWOJIOTUH
3HAHWST W YMEHUS TPA PEIICHWM NTPOOJEM, CBA3aHHBIX C PALMOHATBHBIM
OPUPOJONOIB30BAHUEM  (COOMIOEHUE  MPaBHJ  TMOBEICHUS B NPHPOJE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCUCTEMAX, OXPAaHY BHJOB,
AKOCUCTEM, OMOCHEPHI);

21



AKTUBHOE HENPUATHE JEUCTBUNA, TNPUHOCAIIMX BpPed  OKPYKAOLIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATE UX;

HAJIMYKE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHMS, SKOIOTUYECKON KYIBTYPHI,
OMBbITA JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMCHHS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHON
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B ITPAKTUYECKON NEATEIBHOCTH 3KOIOTUYECKON
HaITPABJICHHOCTH,

8) neHHOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMATIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIUIECHCTBOBAHKUE SI3BIKOBOW M YMTATENBCKON KYJBTYPbl KakK CpEACTBA
B3AMMOJCHCTBHS MEKY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHWE crneiupukn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ Poju B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILIEHHUS, CO3[aHWUU LEIOCTHOTO
NPEICTABICHUS. 00 OKPYXKAKOUIEM MUPE KaKk O €IMHCTBE MPUPOABI, YEJIOBEKA W
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH W pelieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JAJIsi COBPEMEHHOH LIMBHIIM3ALNN:
00eCrieYeHUsT HOBOTO YPOBHSI PA3BUTHs MEAWLMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA,  CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHATIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

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

MMOHUMAHUE CYITHOCTH METOAOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTM WCIOJb30BATh TMOJYYaCMbIE 3HAHWA Ui aHaou3a |
OOBSICHEHMSI SIBIEHUI OKPYXAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIMXCS JAHHBIX C LENBIO MOTYYEHUS TOCTOBEPHBIX BHIBOOB,

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWOJIOTMYECKUE 3HAHMS IS
petmeHust npoOIEM B PEalbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHME LEHHOCTH HAYYHOW NEATEIBHOCTH, TOTOBHOCTH OCYIUECCTBIISTH
MIPOEKTHYHO M MCCIIEA0BATENBCKYIO ACATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
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FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUST MHUPOBO33PECHUS O0YyYaArOLIMXCS
MEXIACUMIUITMHAPHBIE (MEKIPEAMETHbIE) OOLICHAYYHBIE TIOHATHUS, OTPAXKAFOIIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BELICCTBO, SHEPTUS, SBICHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJICHUE,  M3MEPEHHE,  OKCICPUMEHT M JPYrHUX),
YHUBEPCATIbHBIC y4YeOHBIE JEHCTBUS (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYrBaroIne (dopmupoBaHue (YHKIMOHAITBHON
IPaAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYaromMXcs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIBb30BATh OCBOCHHBIC MEKIMCUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHMS W YHUBEPCAIbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IIPAKTHUKE.

MeTanpeaMeTHBIE PE3YNIbTATBl OCBOEHUS MPOTPaAMMBbl CPEIHEr0 00WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
AeCTBHAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

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

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmm, 0000IIEHNUS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMH ),

ONPEACTATh LENN JACATEIBHOCTH, 3aaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMY LICIISIMU,

MCIOJIb30BaTh OMOJOTHYECKHAE OHITHS Uil OOBICHEHUsT (DAKTOB W SIBJICHUN
JKABOM NIPUPOABI;

CTPOUTh JIOTHYECKUE PACCYXKACHUS (MHIOYKTHBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MNPEIACTABIICHUS
CYLICCTBEHHBIX CBS3CH M OTHOLICHHWN B U3y4acMbIX OMOJIOrMUYECKHX OOBEKTax, a
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TAK)KE  NPOTUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3jM4YHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJaH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a WUMEIOIMXCS
MaTepUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTEACTBUAN ACITETbHOCTH,

KOOPJVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCJICAOBATEIBLCKHE 1CTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABBIKAMHM  paspellicHust MpoOnaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, MPUMEHCHUTO
PA3IMYHBIX METOJOB MO3HAHUS,

WCIOJb30BaTh PA3JIMYHbIC BUABI JEATEIIBHOCTH MO TMOMYYEHUKD HOBOTO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA3OBAHUI0 M NPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOM
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAWTh ApPryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHUH, 3a4aBaTh MAPAMETPbl U KPUTEPHUH PEILCHUS,

AHAJIM3MPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  Pe3yJIbTarhl,
KPUTHYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBI TOUCK MEPEHOCA CPEACTB M COCOO0B
JEHCTBUS B MPOECCHOHAIBHYIO CPEY;,

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

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTAaTh HOBBIE WJCH, MPEUIaraTb OPUTMHAIBHBIC TOIXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a49M, TOMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMALMK (TEKCTE Y4eOHOrOo
nocoOusi, HAY4YHO-NOMYJISIPHOM —JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHbIX, B WHTEpHETE), aHAIM3HPOBATH
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WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHHS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyUpoBaTh 3a0POChl U MPUMEHATh PA3TUYHBIE METOMAbI MPH MOUCKE W
otOope OMOIOTUYECKON MH(OpPMAIK, HEOOXOAUMOM JIJIsl BHIMOTHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCHOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OPMY  MPEACTABIICHUS
Ononornueckoil HHGopMalKK (CXeMbl, rpaQuKu, AUArPaMMBbI, TaOJIHLbI, PUCYHKH
U Ipyroe),

WCIOJb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeACTBA mnpu  padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MAaTEMaTHYECKAE 3HAKH W CUMBOJIBI, (POpMyIibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HArJSAHOCTH,

BJIQJCTh  HABBIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIIATE KOMMYHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXXACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpPEIaracMon
3a/1a4M, YUYUTHIBATH UHTEPECHl U COMIACOBAHHOCTh MO3MIMNA APYTUX YYaCTHUKOB
JMAJIora WA JUCKYCCHH ),

pacro3HaBaTh HEBEpOabHBIC CPEACTBA OOLICHWs, MOHUMATh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(PIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BJIAQJICTh PA3IMYHBIMU CHOCOOAMH OOIIECHWS W B3aUMOJCHCTBHS, MOHUMATh
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOU BO3PAKECHUS,

PA3BEPHYTO W JIOTMYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BAaTh MPEMMYIIECTBA KOMAHAHOW M WHIMBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTHYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PELIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA € y4€TOM 0OHIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,
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[PUHUMATh  LEJIU  COBMECTHOM  ACATENBbHOCTH, OpPraHU30BLIBATH WU
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeaenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOM paboTHl,

OLICHMUBATh KA4e€CTBO CBOEr0 BKJIAJa WM KAKAONO Y4YaCTHHUKA KOMAaHIbI B
OOLIMiA pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeuiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULUA HOBU3HHBI,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEAEHUE B Pa3IM4YHBIX
CUTYyalUsIX, MPOSBIISATE TBOPYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJNIEM M HX
PELICHUS B )KU3HCHHBIX U YUEOHBIX CUTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOM IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAOIINX,

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aa4l B 00pa30BaTEIIbHOM
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETTBHO ~ COCTAaBJISITH [UIAH PEIIEHUST TPOOJIEMBI C  YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmpsITh paMKX y4€OHOTO MPEIMETA HAa OCHOBE JIMUHBIX MTPEANOUTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID [IMPOKOH JPYyAMLIIMHA B
pPa3HBIX O0JIACTAX 3HAHWMN, TMOCTOSIHHO TMOBBIIATH CBOM 00pa3oBaTENbHBIA W1
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJICTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn Kak  OCO3HAHWs
COBEPIIAEMBIX JECUCTBAA W MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YJIBTATOB U
OCHOBaHWi, MUCMOIB30BaTh NPUEMBI PEQIICKCHM JJIsi OUEHKM CUTYallWH, BBIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO MUX
CHIDKEHHIO;
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NPUHUMATh MOTHBBI W aPryMEHTBl APYIMX IPH AQHAINA3E PE3YJbTATOB
NEATENBHOCTH,

3) npuHsiTHEe ce0s U APYTHX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTh MOHUMATH MUP € TIO3ULMK APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbie pe3yabTaThl OCBOCHHsS mnporpaMMmbl COO mno OMONOrMM Ha
0a30BOM YPOBHE BKJIIOHAKOT CIEHU(PHUECKAE U yUeOHOTO npeaMeTa « BHosIorus
HAYYHBIC 3HAHWS, YMEHUS U CIOCOObI NEHCTBUIA O OCBOCHUIO, HHTEPIPETALNN U
npeoOPa3OBAHUIO 3HAHWM, BUABI JEATEIIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHBbIX YUYEOHBIX CHUTyalHsX, a TAKXKE B PEAIbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3AHHBIX ¢ Owosiorneid. B mporpamme npeameTHbIE
PE3yAbTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[TpeaMeTHbIE pe3ysIbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kaacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE W POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHMPOBO33PEHMS, O BKIAAEC POCCHHCKUX W
3apyOeKHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTHUE OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTaboam3M (OOMEH BEIIECTB M MPEBPALICHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYIISALMS), YPOBHEBASI OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MYTAUMOHHAs, LECHTpPaJIbHAas J0rMa MOJICKYJISpPHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTOoOpasusi u
NPOUCXOXKACHUS KyJbTYpHbIX pacteHuii H. M. BaBuiioa), onpeaenars rpaHuiibl
UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOAAMH HAYYHOTO MO3HAHUS B OMOJIOTHX: HAOMIOACHHUE U
OMKACAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWMN, OpPraHu3anus W MPOBEICHUE
OMOJIOTMYECKOTO ~ JKCINEPHUMEHTA,  BBIIBH)KEHUE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIIMYMHAMM, OOBSCHEHUE MMOJYYCHHBIX

27



PE3YJBTATOB, MCIOIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJBI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIICIATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
3YKapuoOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHHS 3HEPIMHM B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUSl OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHBbIC 3HAHUS IJI1 OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHWUN, I NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEJACHHS B OKPYKAOLICH
OPUPOIHOM Cpefie, MOHUMAHUE HEOOXOIMMOCTH MCHOJIb30BAHUS TOCTH)KEHUH
COBPEMEHHOI  Owomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
NPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJIEMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPELIMBAHMS JIJIsl TPEICKA3aHHUS HACICAOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMCHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PadOThI, COONIOAATH
npaBusia npu padoTe ¢ yueOHbIM 1 1a00PaTOPHBIM 00OPYI0BAHUEM,

YMECHHE KPUTHYECKM OLEHUBATh M WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKIKOYAIOIIYK) TICEBIOHAYYHBIE 3HAHHUS M3
PA3IMYHBIX UCTOYHHUKOB (CPENCTBA MACCOBOH MH(OPMALMK, HAYYHO-TOMYJISIPHBIC
MaTepUabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OWOJIOTHWH,
MEMIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCHMEHHBIE M YCTHBIE COOOLICHMS,
000011ass OUOJIOTMYECKY0 MH(POPMAIIMIO M3 HECKOJIbKMX MCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

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

c()OPMUPOBAHHOCTh 3HAHUW O MECTE W POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHbI MUPA U HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOe)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA ISl PEHICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPNKAHHE OHMOJOIMYECKMX TEPMHHOB M TOHSITHIA:
BU/I, MOMYJIALUS, TeHO(POHA, 3BONIOLMS, ABHXKYILIHAE CHJIBI ((PAKTOPBI) 3BOJIOLNH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHA000OPA30BAHUE, DKOJIOTHYECKUE (DAKTOPSI,
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DKOCHCTEMA, TMPOAYLUEHTH, KOHCYMEHTBI, PEAYLEHThl, UENU MHUTaHUs,
AKOJIOTMYECKas MupaMuia, OMOreoeHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHbl M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN |
nyteid >Bommomn A. H. CeeprioBa, yuenust o ouochepe B. M. Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAAETh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHUCTEM, TPOILIECCOB W SBJICHWMA, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO  JKCIECPUMEHTA,  BBIABM)KEHUE  TUMOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYYEHHBIX
Pe3yNbTaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
Jie7IaTh BHIBOJIbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKA CTPOCHUS OMOJIOrMUYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUA, MPOIYLUEHTOB, KOHCYMEHTOB, PEIAyLECHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpA, BHUA000pA30BaHUs, MPUCIOCOOJICHHOCTH
OpraHu3MoB, JEHCTBUSI SKOJOTMYECKUX (PAKTOPOB HA OPraHU3MbI, MEPEHOCA
BEIIECTB M TOTOKA HSHEPrMM B DSKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUH B
JKOCHCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEUIECTB M OMOTCOXUMMHUECKUX
LIUKJIOB B Onocdepe;

YMEHUE TPUMEHSATH MOJIYYEHHBIE 3HAHUS AJs OOBSICHEHUS OMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUN, [UIA NMPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHusl O€30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY>KaIOIIUX JIFOACH, COOMIOAEHUS HOPM IPAMOTHOTO MOBEJACHHS B OKPYKAOLICH
OPUPOAHON cpele, MOHMMaHWE HEOOXOIMMOCTH WCHOJb30BAHUS JOCTHXKEHUI
COBPEMEHHOM OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIATh 3JIEMECHTAPHBIC OMOJIOTUYECKUE 334a4d, COCTABIISITH CXEMBI
NEPEHOCA BEIECTB U SHEPTUU B HIKOCUCTEMAX (LICMT IUTAHHUS ),

YMCHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHYECKHE PadOThI, COONIOAATH
npaBuia npu padoTe ¢ yueOHBbIM U 1a00paTOPHBIM 000PYI0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
Pa3MYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTh  [JIO0OAIBHBIE  DKOJOTMYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOUICHUS,
000011ass OUOJIOTMYECKYI0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OUOJI0THH.
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