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HOACHUTEJBHASA 3AIINCKA

[Tpn pa3paboTke mporpaMmbl MO OWOJIOTHM TEOPETHYECKYIO OCHOBY JUIS
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHUS y4eOHOrOo NpeaMeTa
«buonorusty  cocTaBwIM: KOHUenTyanbHele mnonoxkeHuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACP)KAHWS, PE3YJIbTaTOB OO0ydYeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOXKEHUS 00 0OLIMX HENIIX U
NPUHLAMNAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTUH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOro oOmecTBa. COIMACHO HA3BAHHBIM MOJIOKEHUSIM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo OwosorMm HaéT MPEACTABICHUE O LENIX, 00 oOumen
cTparerud OOy4YE€HMs, BOCIHMTAHWS W Pa3BUTHS OOYyYAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «buosorus», OnpenenseT o0sA3aTenbHOE NPEIAMETHOE
COJEP)KAHUE, €r0 CTPYKTYPy, PacnpeleicHue Mo pa3feiiaM W TeEMawm,
PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3yUECHUsT YUEOHOro Marepraia ¢ y4éTom
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTENIbHOTO
MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00y YarOIINXCSI.

B nmporpamme mo OWOJNOrMH TakKe YUYMTHIBAKOTCS TpeOOBaHUS K
IUTAHAPYEMBIM JINYHOCTHBIM, METANPEeIMETHBIM W MPEAMETHBIM PE3YJIbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  y4€OHO-ITO3HABATEIIBHOM
JEATENBHOCTHA/YYEOHBIX JEHCTBUN OOYYaOIMUXCA IO OCBOCHUIO COJACPKAHUS
OHOJNIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii YPOBEHB) pEaU30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B W3y4YCHHMM OWONIOrWMHM, Onaromaps 4eMy B HEH
OPOCMATPUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  E€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMNA JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABICHUI O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPYXAroLIeH MPUPOAHON Cpene.
[ToaToMy Hapsaay ¢ U3ydeHHEM OOMICOMOIOTMYECKUX TEOPHil, a TAKXKE 3HAHWUN O
CTPOEHHH >KHBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHCBHOM >KM3HM JJIsl PEIICHUS NPUKIIAIHBIX 3324, B
TOM 4ucie. NPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JIEBAHWI YEIIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS SKOJIOTHYECKA
LEJIECO00Pa3HOr0 MOBEACHUS B OKpPY)KalOIICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIAIHON HANPABICHHOCTH
y4eOHOro npeamera «buosorusy mpOaMKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs



YCJIOBUIA JIJIsl pEIICHUs] OJHON M3 aKTyaJlbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTHYECKOT0
oOpasoBaHMs, KOTOpas mpeamnonaracT (OPMUPOBAHME Yy  OOyYAROIIUXCS
CMOCOOHOCTH aJanTUPOBaThC K M3MEHECHUSM JUHAMMYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBactT (OPMUPOBAHUE y OOYYAKOIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHHE MHpPA, PaclIMpseT U 000OLIACT 3HAHUS O KUBOW MpUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3allid W HBOJIOLMH, CO3AAET
yCIOBMSI  JJisf: TO3HAHUS  3aKOHOB  KMBOW  MpPUpoAbl, (HOPMUPOBAHMS
()YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obdpasa
YKU3HU, IKOJOTMUYECKOTO MBILLIEHUS, [ICHHOCTHOTO OTHOLLIEHUSI K >KUBOM NpUpPOe
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSl UMEET TAKKe JUTsl PEIIEHUsS] BOCOUTATEIbHbBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuarommxcs. M3yuenne OMonoruu o0ecneunBacT yCeiuoBus s (pOpMHUPOBAHHS
UHTEJUIEKTYyaJIbHBIX, KOMMYHHUKAIMOHHBIX M WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPEICTARBJCHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbIE MOJOKEHUS O MPEAHA3HAYEHMM Y4YEOHOro MpeaMera
«buonorus» COCTaBUJIM OCHOBY JJjisi ONpPENENCHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COJACPKaHWs, MNPEACTABJICHHOTO B MPOrpamMMme o
OHOJIOTHH.

OtOop conepxanus ydeOHOro mpeamera «buosiorus» Ha 0a30BOM ypPOBHE
OCYLIECTBIEH C MO3UIMI KyJbTYypOCOOOPA3HOrO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaroumecs MOJKHbBI OCBOMTH 3HAHMS W YMEHHUsS, 3HAUUMBbIE IS
(dopMupoBaHus OOUICH KYJIbTYPbI, ONPEACNSIONME aJECKBATHOEC TMOBEACHUE
YeJI0BeKAa B OKPYJKAIOLICH MPUPOJHOI cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHUCTEME 3HAHUMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITyKAaT OCHOBOM 1151 (POpMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  I'yMaHMW3aluu
OHOJNIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOro MaTepuaia B MpOrpamme o
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TIPUOPUTETHOTO 3HAYEHHs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTo npeameTa « buosorusy
BBIJICTICHBI CIIEAYIOLME CONEpKaTebHble TUHUU: «buonorus kak Hayka. MeTobl
HAY4YHOro mno3HaHus», «KieTka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak



Oounonornueckas cucremMa», «CucreMa M MHOrooOpa3He OPraHuYeCKOro MUpay,
«OBOJTIOLUS KUBOU MPUPOABLY, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTH .

Llens m3ydenus yuyeOHOro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra W MNPUOOPETCHUE YMEHMIA
WCIOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUHM OOBEKTOB
>KUBOU TPUPOJIbI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTKeHrE 1enm u3ydeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEMICHUEM CIICAYOIINX 3a/1a4Y:

OCBOEHME OOYYArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTMYECKHUX TEOPHUSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPABWIIAX, CIYXKAIIUX OCHOBOW
s (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJIaX HAy4YHOTO MO3HAHMsI, CTPOEHUH, MHOT0O00pa3u U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHU3alli, BbIAAKOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICAOBAHUSAX B OUOJIOTHH,

(GopmupoBaHue y OOy4YAIOIIMXCS TO3HABATEIBHBIX, WHTEIIEKTYATbHBIX W
TBOPUYECKHUX CMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3[JISIOB, MACH M MOAXOAOB K M3YUYEHHMIO >KMBBIX CHUCTEM
PAa3HOr0 YPOBHSI OpraHU3aliH;

CTaHOBJEHWE Yy oOyuaromuxcs oOOmel KynapTypel, (YHKIHUOHATBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBACHATH U OLICHUBAThH SIBJICHHS OKPY>KAIOLIETO
MUpa JKABOW MNPUPOJLI HA OCHOBAHWUM 3HAHWNA W OMNbITA, MOJTYYEHHBIX MPH
U3y4eHUU OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIIUMXCs YMEHWUH WIUIFOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATEIBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULMHCKHAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MO>KHOCTHM IMO3HAHUSI YEIOBEKOM >KMBOW
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MTPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUM;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCEIHCBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOEH ACITETPHOCTH MO OTHOLICHUIO K OKPY>KAKOIIEH Cperie,
COOCTBEHHOMY 3J0POBBIO, OOOCHOBAHWE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero ooOpazopaHusi «buonorus», udydyaemas Ha
0a30BOM YPOBHE, SIBISIETCS 0OS3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOASIIAM B
COCTaB MPeaAMETHONH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBI .



JIiist u3ydeHust OMonoruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZeN0).



COJAEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JIPYTHMH €CTECTBEHHBIMH HayKaMu, (puinocopuei, STUKOMH, SCTETUKON M TTPABOM.
Pone Owonoruu 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. apsun, I'. Menaens, H. K. Konbos, k. Yorcon n @. Kpuk.

TaOnmuupl U cxeMbl: « MeTOIbI MO3HAHUS KUBOH TPAPOIBD?.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

[TpakTuueckas pabora Ne 1. «Mcmonp3oBaHHWe pa3IMYHBIX METOAOB MPH
U3YUYEHU U OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3a M.

JKuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3yUYeHHs Ononoruu. OTnuyne
JKUBBIX CHCTEM OT HEOPraHUYECKON NMPUPOJIBI.

CpolicTBa OMOCUCTEM M MX pa3HOOOpazue. Y POBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJISAPHBINA, KJIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, ITOMYJIAIMOHHO-
BUJIOBOM, 3KOCUCTEMHBIN (OMOTeOEHOTUUYECKUH ), OMOCHEPHBINA.

JlemoHcTpanum:

Tabnuupl 1 cxembl: « OCHOBHBIE MPU3HAKH >KU3HWY», « YPOBHH OpPraHu3alud
JKABOM IIPUPOIEDY .

O6opynoBanue: Moaenb Mosekysl JIHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHYECKUI COCTAB KIIETKHM. XWUMHUYECKHUE DJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEPAIbHbIE BEMIECTBA.

OYHKIMM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKe. llogmep:kaHue
OCMOTHYECKOr0 OanaHca.

Benku. CocraB u cTpoeHre OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHuMBbIE ¥ 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl ~OCIIKOBOH MOJNEKYJbl (TIEpBHYHAS, BTOPHYHAS, TPETHYHAA W
YETBEPTUYHAS CTPYKTypa). XUMHWYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKLIMH OEJIKOB.



depMeHTB — OHONOrMYecKkue Karanu3aropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EeHTp, cyOcTparHas crneuuduuHoctb. KodepmeHnTel. ButamuHBL
Otinunst PepMEHTOB OT HEOPTAHUYECKUX KATATU3aTOPOB.

Yrnepoabl:  MoHOcaxapuabl  (IJIFOKO3a, pubo3a W JI€30Kcupu003a),
aucaxapuabpl - (caxapo3a, JIakTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GpyHKIUM YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHbIe CBOWCTBA. buonornueckue ¢QyHkuuu JunuaoB. CpaBHEHUE
YIJIEBOAOB, OCIKOB M TUMUAOB KaK HCTOYHUKOB SHEPTUH.

Hyxkneunoseie kucmorel: JHK w PHK. Hykineornasl — MOHOMEpSI
HYKJIEHHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkummn PHK.
Buasl PHK. AT®: crpoenue u pyHKIIH.

Lluronorust — Hayka o kneTke. KietouHnas Teopust — npuMep B3auMOACHCTBUS
uch u (pakTOB B HAYYHOM MO3HAHWUM. METOIbI H3YUEHUS KIETKH.

Knerka kak 1nenocrHas >kuBasg cucrema. OOmmie MNpPU3HAKK KIIETOK:
3aMKHYyTas Hapy>kHas memOpana, monekyibel JIHK kak reHermueckuii ammapar,
CUCTEMA CUHTE3A OelIKa.

Tunel KIETOK: JyKapuoTHuYecKas W mnpokapuotnueckas. (OcoOeHHOCTH
CTPOECHMSI MPOKAPUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
JYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHOH, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
¢ynkumu. [1nazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. LluTomnaszma u eé
opraHousibl. OmHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [onbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHAPHH, TJTACTUIBL.
[TpoucxoxacHue MUTOXOHAPUA W mimactua. Buasl muractua. HememOpaHHbIC
OPraHoOWABl KJIETKH. PHOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIA, PECHUYKH,
JKTY TUKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynaropHblil HeHTp KiaeTku. CTpoeHue sapa: sacpHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTuH, SAPBILIKO. XPOMOCOMBI.

TpaHCoOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. [lIBann, M. lneiaen, P. Bupxos, JIx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripenenieHne  XMMUYECKMX JJIEMEHTOB B HEXKHMBOWM
npupoAey, «PacnpeneneHne XUuMUYECKUX SJIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuupr m cxemsl: «llepuoanueckas Tabiuna XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIBI BOABIY, «bruocuHTe3 Genkay, « CTpOeHHE MOJIEKYJIbI OENKay,
«Ctpoenne pepmentay, «HyknenHoBbie kucnoTel. [JHK», « CTpoeHHE MONEKYJIbI



AT®», «CTpoeHne dyKapuOTAYECKON KIETKWY, «CTPOCHHME >KMBOTHOM KIIETKWY,
«CTpOEHHE PACTUTENBHON KIETKH», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHue sapa KIETKHY, « YTIEBOABD, «JInmmasny.

OO0opyoBaHUE: CBETOBOM MHUKPOCKOMN, OOOpYJOBaHWUE MJii MPOBEACHUS
HAOMOICHUI, W3MEPEHUH, 3KCIEPUMEHTOB, MHKPONpPENAaparbl PaCcTUTENBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlabGopatopHnas pabora Ne 1. «M3yueHuMe KaTaTMTUYECKOH aAKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIAa3bl JIA KATaIa3bl)».

JlabGopatopnas paGotra Ne 2. «M3yueHWE CTpOEHUs KJIETOK PaCTECHUM,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTIMCAHUEY .

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0OMU3M. ACCUMIIIALAS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TIOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenecTB: aBTOTPO(PHBIN U rerepotpodHbiid. Poib (hepMeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPTUU B KIIETKE.

dorocuHTe3. CBeroBas W TeMmHOBas (asel  QorocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAYUCHHE (POTOCUHTE3A ISl SKU3HU
Ha 3emuie. Bausinue ycioBuii cpeabl Ha (POTOCUHTE3 W COCOOBI MOBBILIEHUS €T0
NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIIME OaKTEPHH. 3HAYCHHUE XEMOCUHTE3A IS
JKU3HM Ha 3eMUIIE.

OHEPreTudeckuii 0OMeH B KIETKE. PaciienieHue BEIIECTB, BBIACICHHE U
AKKyMYJIMPOBAHUE DJHEPrUM B KJIETKE. OTalnbl JSHEPreTHUECKOr0 OOMEHa.
['mukonus. bpoxkenne u ero BuAbl. KHUCIOPOIHOE OKHUCIEHHWE, WM KJIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopumpoBanue. O PexTHBHOCTD
SHEPreTUUECKOro 0OMEHA.

Peakuymn wmarpuuHoro cuHre3a. ['enermueckas wHpopmamus u JHK.
Peanmzanust reHeTMueckoil MHPOpMALMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortansl TpaHciasumu. KoaupoBanue amMuHOKMCIOT. Ponbe pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmebl x13HU — BUPYChl. MicTopus oTkpeiThs Bupycos (. H.
HpBanoBckuii). OCOOEHHOCTM CTPOCHHMST M SKM3HEHHOTO [MKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BUY) — Bo3OGyaurens CITN .



OOparHas  TpaHCKpuIus, peBepraza W uHTerpaza.  [Ipodunakruka
pacnpoCTpaHEHHs BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

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

Tabmuubl 1 cxembl: «Tunbel nutaHusy, «Metabomuzmy, «MUTOXOHAPHUS,
«OHepreTnyeckuii oOMeny, «Xiopomtacty, «Dotocunresy, «Crpoenue JTHK»,
«CTpoeHne U PyHKIMOHUPOBAHUE reHay, «CruHTE3 Oenkay, «I eHETHUECKHA KOay,
«Bupyce», «bakrepuodparn», «CtpoeHue u >ku3HeHHbIM 1ukn Bupyca CIIM/a,
OakTepuodara», « Penmukarms JITHK».

O6opynoBanue: moaenu-anmmkanyu «Yasoenne IHK v Tpanckpunimsy,
«buocunTes O6enka», «CTpoeHue KIETKNY, Moaeb cTpyKkTypel JTHK.

Tema S. PasMHOKeHHe ¥ HHAUBHAYAJIBHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKA, WA SKA3HEHHBIA LMK KieTku. UHTEepdaza u MuUTO3.
[Tpoueccel, mporekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIAH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbel.  XPOMATH[BL
LIATONOTrNYECKME OCHOBBI  PA3MHOXKEHHS W MHIMBHAYAIBHOTO  Pa3BHUTHSA
OpPraHu3MOB.

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

[TporpamMmupyemast ruOesb KJIETKH — aronTo3.

DOpMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl Oecnoioro
Pa3MHOXKCHUS. JICJICHUE HAABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpa30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

[TooBo€E pa3MHOKEHHUE, €70 OTIIMYMS OT OECIOIOrO.

Meito3. Cramumn wmeiiosa. [Ipomeccsl, MpouCcxXoAsIMe Ha CTAaausIX Meiosa.
[ToBenenne xpomocoM B Meio3e. KpocCHHroBep. BHONOrMYECKUA CMBICT |
3HAYCHHUE MENO03a.

["'amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe >KeNE3bl: CEMEHHUKM W SSMYHUKU. OOpa3oBaHWE W PA3BUTHE MMOJIOBBIX
KJIETOK — TraMeT (CHepMaro30M, SHLEKIETKA) — CHEPMATOTCHE3 M OBOICHES.
OcCOOEHHOCTH CTPOEHUS SHLEKIETOK M CHEPMATo30MI0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOEe  pa3BUTHE  (OHTOrEHE3). OMOPHUOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJIBLHOTO PAa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX:
ApoOsieHue, TacTpyisauus, opraHorenes. lloctamOpuoHambHOE pa3BUTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTUS. NPIMOE, HENpAMOe (JIMYMHOYHOE). BnusHue



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

Poct m pasButue pacreHuii. OHTOINE€HE3 LBETKOBOIO PACTEHUS: CTPOEHHUE
CEMCHHU, CTAINH PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  Pa3MHOXKEHUS OPraHU3MOBY», «J[lBoitHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHMID», «BEretarTuBHOE Pa3MHOKECHUE
pactenuity, «Jlenenue kieTkn Oakrepuit», «CTpPOCHHE TOJNOBBIX KIETOKY,
«CtpoeHue xpomocombly, «Kietounslii mukmy, «Penmukamms JHK», «Mutosy,
«Meiozy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 Y MIIEKOIMUTAOIIUX U
YeJI0BEKa», « OCHOBHBIE CTAIUU OHTOTCHE3AY.

O6opynoBanue: MHUKPOCKOIL, MUKpOIpenaparsl «CriepMaro30u sl
MJIEKONMTAOLIETO), «SIALIEKIETKAa MIICKOMUTAIWEro», «KapuoknHe3 B KIETKax
KOpEIIKa JIyKa», MAarHWTHas MOJCNb-ANIUIMKALMS «[leeHre KIETKWY, MOJEIb
JIHK, moaenb metadazHOil XPOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas paGora Ne 3. «HaOmomeHue MuTO3a B KJIETKaX KOHYMKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENnaparaxy.

JlabGoparopnas pabora Ne 4. «M3ydeHuwe CTPOCHMS MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieniCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3aaaun reHeTUKU. YcTOpust pa3sBUTHS TEHETUKU. POb IUTONIOTUU
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TEHECTUKU. BKIag pOCCHHCKHX M 3apyOe’KHBIX
VUYEHBIX B Pa3BUTHUE TCHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTEHETHYECKUAN, MOJEKYJISIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['eHeTHYECKass CUMBOJIMKA, HCTIONB3YEMAs B CXEMAX CKPEILMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAHHUS NMPU3HAKOB, YCTAHOBIEHHBIE ['. Menaenem.
MOHOrMOpPUIHOE CKPEIIMBAHKWE. 3aKOH €IMHOO0pa3usi THUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NOMMHMpPOBAaHMs. 3aKOH PACLICIUICHHS TPU3HAKOB.
['mnore3a yucToThl raMeT. [10THOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHOoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJIEAOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmu3upyolee ckpemmBanre. VMcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHOE  HacienoBaHwe npu3HakoB. PabGora T. Moprana mno
CUEIUICHHOMY HACJIEIOBAHUIO T€HOB. HapylueHue CUEIIEHUs TEHOB B PE3YJIbTaTe
KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUYECKUE KaPTHI.



I'eneTnka moma. XpOMOCOMHOE ONMPEACNICHUE oA, AYTOCOMBI U TOJOBBIC
XPOMOCOMBI. ['OMOramMeTHele W TeTeporaMeTHbie OpraHu3mbl. Haclenosanue
MPU3HAKOB, CLETIJICHHBIX C MOJIOM.

HN3MeHunBOCTh. BUIABI U3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Poie  cpensl B HEHACHEACTBEHHOM  M3MEHUYMBOCTU.  XapPaKTEPUCTUKA
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. BapralimoHHbIN sl U BapuallMOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KoJMYECTBEHHBIE UM KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNBOCTH.

HacnenctBeHHas, Wi TEHOTUIIUYECKAs, M3MEHUYMBOCTh. KomOMHATHBHAs
W3MECHUYMBOCTh. Meii03 W TOJIOBOM MpoLecC — OCHOBA KOMOMHATHBHOWM
W3MEHUYMBOCTH. MyTallMOHHAs U3MEHUMBOCTh. Kitaccudukanys MyTaluii: TeHHBIE,
XPOMOCOMHBIC, TEHOMHBIC. HacToTa U MPUYMHBI MyTaluid. MyTareHHbIe (PaKTOPBI.
3aKOH rOMOJIOTHYECKUX PAIAOB B HACJIEACTBEHHOM n3MeHunBoct H. M. BaBuiosa.

BHesaepHas HaCIEACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka wenoseka. Kapumotum denmoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTMUYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYJISSPHO-TEHETUYECCKUAMN. CoBpeMeHHOE ONPEACIICHUE TEHOTUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUINMUPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[M1P-ananu3a. HacneacTteenHble 3a00JicBaHHUS UEJIOBEKA: TI'E€HHBIE OOJIC3HH,
OO0JIE3HH C HACJICACTBCHHOM MPEapPacnoiOKEHHOCThIO, XPOMOCOMHBIEC OO0JIC3HHU.
CoMarnuecknue W TeHEpaTHBHbIE MyTanuu. CTBOJIOBBIC KJIETKW. [IpvHIUIIBL
3JI0pOBOTO 00pa3a >KU3HU, AMATHOCTUKH, MPO(UIAKTUKH U JICUCHHS TCHETUYECKUX
Oone3Heil. MennKO-reHeTHYECKOEe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAWLMHCKON
TCHETUKYU B MPEAOTBPALICHUH U JICUEHUU TCHETHUECKUX 3a00JI€BAHUI YEIOBEKA.

JlemoHcTpanum:

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

Tabmuubt  w cxembl:  «MOHOTMOPUIHOE  CKPCIIMBAHUE M €10
LUTOTEHETUYECKA OCHOBA», «3aKOH PACIICIUICHWS W €ro [HATOTCHECTAYCCKAs
OCHOBa», «3aKOH  YHCTOTHI  TaMmer», «JIuruOpuaHOe  CKPEIIMBAHUEY,
«llutonornueckue  OCHOBBI ~ JUTMOPUAHOIO  CKpeIIUMBaHUS»,  «Meio3y,
«B3auMOoACHCTBUE QJUICIIBHBIX TE€HOB», «['CHETHYECKUE KapThl PACTCHUM,
JKUBOTHBIX M YEJIOBEKa», «l'€HeTMKa moyia»y, «3aKOHOMEPHOCTH HACICHOBAHUS,
CLUCIUICHHOTO ¢ MmoJIoM», «KapuoTuIlbl 4YEIOBEKA W SKUBOTHBIX», «Buabl
U3MEHUYHUBOCTHY», «Moau(pukalMoHHas W3MEHUYUBOCTH», «Hacnenoranue pesyc-
(daktopa», «I'eHeTruka rpymni KpoBw», « MyTalmoHHasi U3BMEHUHUBOCTHY.

O6opynoBanue: MoAeIUA-ammIuKau <« MOHOTHOPUHOE CKPEUIMBAHUEY,
«HenonHnoe momuHupoBaHue», «JlurubpumHoe ckpemmBaHuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MHUKponpenapar «Jlpozoduna» (HOpMa, MyTaluu
(OpMBI KPBUTLEB U OKPACKH TeNa), repdapuii «['opox mOCceBHOIY.

JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

JlabGopatopHas paGota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPHAHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPEnaparaxy.

JlabGopartopHas pabota Ne 6. «M3ydenne MoaupuKallMOHHONH U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psila ¥ BAPHALIMOHHON KPUBOI).

JlaGoparopHas padotra Ne 7. «AHanm3 MyTanuil y Apo30(Hibl HA TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckas padbora Ne 2. «CocCTaBlI€HHME M aHAIW3 POAOCIOBHBIX
YEJIOBEKAY .

Tema 7. Cenexkuust opranusmoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MpoLecc. 3apOXKACHUE CEIICKUUU U JTOMECTUKALMSL.
Yuyenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOKACHUS W MHOTooOpasus
KYJIBTYPHBIX PAacTeHUM. LIEHTPBI MPOMCXOKACHUS AOMAIIHUX KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI M MHAMBUAYAIBHBIIA OTOOPHI B
CCJICKUMU PACTEHH M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHUIMHI.
OtpanénHas rubpuam3aums W €€ ycnexh. HCKyCCTBEHHBIA MyTarcHe3 W
MOJIYYEHUE TOJMIJIONIOB. JIOCTHIKEHHs CENIEKLMU PACTEHUH, >KMBOTHBIX M
MUKPOOPraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manuss pexkomOumHanTHOW JIHK w TpaHcreHHeix opranm3moB. KnetouHas
nKeHepus. Kilerounsle KyabTypel. MUKPOKIIOHAIBHOE PA3MHOXKEHHUE PACTECHUIA.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue ®M - dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJA(PULUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOrooOpasus
KYJIETYPHBIX pacTeHuity, «[Iopoasl TOMAMMHUX >KABOTHBIXY», «COPTA KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanus», «PadoTel akagemuka M. ©. MBaHoBay,
«[Momunnonaus», «OOBEKTBI OHOTEXHOJOTHM», «KIIETOUHBIE KYJIBTYPHl H
KIIOHUPOBaHUE», « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O0opynoBaHUE: MYJISKH JIOJ0OB U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CenbCKOX035HCTBECHHBIE PACTCHHUS.



JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

Okckyperust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIUU PACTCHUA W
>KABOTHBIX (Ha CEIEKITUMOHHYIO CTaHIIMIO, TJIEMEHHYEO depmy,
COPTOMCHBITATEBHBIM  YYaCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpHUIO
arpOYHUBEPCUTETA UJIM HAYUHOTO LIEHTPA)».

11 KVIACC

Tema 1. JDBosroOHHAsE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpUU. OBOIHOLMOHHAS
TEOpUst U €€ MECTO B OMOJIOTMH. BIusiHUE SBOJNIOLMMOHHON TEOpUM HAa Pa3BUTHE
OHMOJIOTMH U APYTHX HAYK.

CBHzETENBCTBA  3BONMKOLUMMU. [1aJI€OHTONOTMYECKHE: MOCIEA0BATENBHOCTD
NOSIBJICHUST BHJOB B TAJCOHTOJIOTMYECKON JICTOMUCH, MNEPEXOAHbIE (POPMBL
Bbuoreorpapuueckue: cxoacTro U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA M Pa3iuuusi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTENBHO-aHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYAMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXAHU3MOB HACJIECACTBEHHOCTH M OCHOBHBIX META0OIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas  teopuss Y. JlapBuHa. [IpeAnochbuikh  BO3HUKHOBEHUS
JapBUHW3MA. J[BHKYIIME CHJBI 3BOJIIOLMH BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
0opr0a 3a CyIIECTBOBAHKE, €CTECTBEHHBINA OTOOD).

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

Muxkpossontonus. [Tonmyisnns kKak eIMHUNA BUAA U SBOJTFOLIHH.

JIBrkyume cuibl ((akTopbl) BOMIOLMKA BHIOB B Mpupoae. MyTalMOHHBINA
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lOMyJIIMMOHHBIE BOJIHBI W JAPEH}
reHoB. M3ommauus u Murpanus.

EcrectBennslii 0TOOp — Hanpaeistomuili  gaktop sBomronun. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOAEHHOCT OPraHu3MOB Kak Ppe3ysabTarT 3BOMKOLUH. [IpuMepsl
OPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

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

Makpospontonusi.  Dopmbl  3BOMIIOLMK:  (PUIETHYECKAs, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TporcxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLusl.

JlemoHcTpanum:



[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Koranesckwnii, K.
M. Bap, 3. I'ekkenb, @. Mromnep, A. H. Ceeprios.

TaGnuupl 1 cxembl: «Pa3BuTHE OPraHMYECKOTO MUPA HA 3eMIIEY, «3apOabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopsObI  3a
cylecTBoBaHuEe», «EcrecTBeHHBId O0TOOPY, «MHOroodpasue COpToB PaCTEHUI,
«MHorooOpazue  mopoa  KMBOTHbIX»,  «llomymsiumm»,  «MyTanunoHHAs
U3MEHUYMBOCTEY», «Apomopdo3el», «Uamoamantammm», «OOmias aereHepanusy,
«JIBwxymme cunbel 3BofronmMny, «Kapra-cxema wapmpyra nyrewectBus Y.
HapeunHa», «boppba 3a cymiectBoBaHue», «IIpucnocoOIeHHOCTh OPraHu3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUEY, « DKOJIOTHUYECKOE BUIOOOPA30BAHKEY.

OOopyaoBaHKE: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPAaCKH,
HAaOOp TUIOAOB M CEMSH, KOJeKuust «lIpuMepsl 3alMTHBIX MPUCHOCOOJICHUH Y
YKUBOTHBIX», MOJAEIb «OCHOBHBIC HAIMPABJICHHS 3BOJIOLMW», 00bEMHAS MOJEINb
«CTpOEHHUE TOJIOBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI  COXPaHHOCTH
VCKOMAEMbIX JKMBOTHBIX W pacTeHuil»y, Monenb ammumkanus «llepexpéct
XpOMOCOM», BI@KHbIE Tmpenaparsl «Passute Hacekomoro», «Passutue
JSATYUIKWY, MUKpornpenapar «/[pozopuna» (Hopma, mytauuu (HOpMbI KPbUIBEB U
OKPAacCKH Tena).

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OThI:

JlabGopatopnas padora No 1. «CpaBHeHue BUAOB MO MOP(OJOTHUECKOMY
KPUTEPHION.

JlaGopatopHas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE M Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apPOXKAECHUM >KM3HU. HayudHble THIOTE3BI
BO3HUKHOBCHHUSl >KM3HM Ha 3emiie. a0MOreHe3 M TMaHCIEPMUs. XHUMUYECKas
3BOJIIOLIMS. AOWOTCHHBI CHUHTE3 OPraHMYeCKMX BEIIECTB W3 HEOPraHUYECKUX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMIIOLMK. HavambHbIE ATars!
Ounonornueckoi sBomoumu. ['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYD M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
@opMUPOBAHUE OCHOBHBIX I'PYII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1Mo 3paMm U nepuonam. Karapxen. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MEPUOJABL. KEMOPHICKUH,
OPHAOBHUKCKHM, CHITYPANCKUAN, NEBOHCKHUA, KAMEHHOYTOJIBHBINA, IIEPMCKHIA.

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

KaiiHo3olickas »2pa W €€ MNepuoAbl. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOTIOT€HOBBIH.



XapakTepucTUKa KJIMMATa U TEOJOTMYECKUX MPOoUeccoB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. Apomop(do3bl y pacTeHud u
JKUBOTHBIX. [ [0sIBJICHHE, pacUBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpaKeHWuE 3BOMONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIITLI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHui o
NPOUCXOXKACHUN 4YeNOBEKAa. MeToIbl HM3y4deHMs aHTponoreHe3a. CxoacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxyume — cunbl  (pakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
W3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOmmIECTBEHHbI 00pa3  KU3HW,
W3TrOTOBJICHUE OPYAMIA TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
yMenblid, YenoBek npsaMoxomsalmid, UYenoBek HeaHACPTANBCKHM, YenoBek
pasyMHbIii. Haxoakm MCKOMaeMbIX OCTATKOB, BPEMS CYIIECTBOBAaHUS, 0O0JIaCTh
pacnpocTpaHeHHst, 00bEM TOJIOBHOTO MO3ra, 00pa3 »KU3HHU, OPY IS

Yenoeueckne  pacel.  OCHOBHBIC  OOJIBIIME  Pachl.  €BPONECOMIHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (dKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3narcko-aMepuKaHckasi).  UepTsl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YEJIOBEYECKUX PAaC K YCIOBHUSM CYIICCTBOBAHWS. EIMHCTBO YEIOBEYECKMX pac.
Kputuka pacuzma.

JlemoHcTpanum:

[Toprpersr: @. Peman, JI. Ilactep, A. Y. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3numkHoBeHME COJIHEUHON CHCTEMbIy, «Pa3putue
OpPraHMYeCcKOro  mupa», «PactutenbHas KineTka», <« KuBOTHas  KIIETKay,
«[TpokapuoTrueckas KieTka», «COBpEMEHHas CUCTEMAa OPraHUYECKOTO MHUPAy,
«CpaBHEHHE AHATOMMYECKHX YEPT CTPOCHHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4eJIOBEKa», «JlpeBHeilme mroam», «JpeBHue moam», «llepsbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHIY.

O6opynoBanue:  myasoku  «[IpoucxoxkneHue — yenmoBeka»  (OOCTHI
ABCTPAJIONUTEKA, MUATEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJEMKH WM
M300paKECHHUsST KaMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKA (KaMHH-YOMIMEPHI,
pyOuna, ckpeOma), TreoXpOHOJIOTHYECKAass TaOnMila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHUID.

JlaGopaTopHbIe 1 NPAKTHYEeCKHE PA0OTHI:

[TpakTryeckas padora No 1. «M3ydyeHne MCKOMaeMbIX OCTATKOB PaCTCHUNA W
YKUBOTHBIX B KOJUICKLIHASIX).



OKCKypcHsi «OBOJIFOLMST OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUECKUA My3€ei).

Tema 3. Opranu3msl 1 OKpPY>Ka0as cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U Pa3Iesbl SKOJIOTHA. METOMBI SKOJIOTHYECKUX
UCCJICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okojiornueckue (aktopel. Knaccuukanus SKOJOTHYECKUX (DAKTOPOB:
aOMOTHYECKHE, OMOTMYECKME M aHTPONOreHHbIC. J[eHCTBHE HKOJIOTMYECKUX
(haKTOPOB HA OPTaHU3MBI.

Abnotnueckue (PakToOpbl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPUOIN3M.
[IpucnocoOneHusi  OpraHu3MOB K  ACHCTBHIO  a0MOTHYECKUX  (PaKTOPOB.
buroJiornyeckue puTMHL.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX  B3aMMOJACHCTBHMA:
KOHKYPEHLMS, XUIIHNYECTBO, CUMOHNO03 U ero ¢opmel. [Tapazntusm, Koomnepanus,
MYyTyaJIu3M, KOMMEHCAIA3M (KBAapPTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HElTpanu3M. 3HaueHWe OWOTHYECKHMX B3aWMOACHCTBHNA Ui CYIICCTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOrMYEeCKHE XAPAaKTEPUCTHKH monyiasuuu. (OCHOBHBIE —MOKa3aTeNn
NOMYJISIAA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb, HPUPOCT,
mMurpanus. JInHaMuKa YMCICHHOCTH MOMYJISIUK U €€ PEry sy,

JlemoHcTpanum:

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

Tabnuupl m cxembl: kapra «lIpuponnbie 30HbI 3eMan», «Cpeapl 0OUTaHUS
Opranm3moBy», «®doronepuomusmy», «llomynsuun», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTH TOMYJISILMA UH(PY30puu-Ty Penbkny», « InmieBrie uenmy.

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

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

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

[TpakTryeckas padora No 2. «IloacyéT MIOTHOCTH MOMYJIIUMIA Pa3HBIX BUJOB
pacTeHUn.

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHEe CHCTEMBI.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBSi3U B
OHOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOCHCTEMBI). [loHsaTHE 00 »3KOCHUCTEME W
ounoreonecHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyUeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUM B HKOCUCTEME.
Tpopuueckue (MUuUIeBBIC) YPOBHM OKOCUCTEMBI. [IHMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTeNIM JKOCUCTEMBL. OMOMacca, MPOAYKLHS. OKOJIOTHYECKHUE
OUPAMUAIBL  TPOAYKLMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALHUs, Pa3BuTHE. CyKIECCHS.

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

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe n X03HCTBEHHOE 3HAUEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akrtop ycroiHumBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3eMIie.

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

KpyroBopoTtsl BenIeCTB 1 OMOT€OXUMHUYECKUE LUKIBI JIIEMEHTOB (YIJIEPOJa,
a30Ta). 30HATBHOCTHL Onochepbl. OCHOBHBIE OMOMBI CYLIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOrEHHbIE U3MEHEHHS B Orochepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHUE MIPUPOJIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpa3ns Kak OCHOBA yCTOWUMBOCTH OHoc(hepsl. OCHOBA PALMOHAIBHOTO
YOPaBICHUS TMPUPOAHBIMK pPECypcaMM M WX HCIOJIb30BaHHE. JOCTHXKEHUs
OHMOJIOTMH U OXPaHa MPUPOIBI.

JlemoHcTpanum:

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

Tabmuupr u cxembl: «lIumieBeie nenuy, «bUOLEHO3: COCTaB M CTPYKTYpay,
«[Ipupoanbie coobmecTBay, «llemu nuTaHus», «OKOJOTHYECKAas NHPAMUAAY,
«buocpepa n yenoBek», « IKOCUCTEMA IMPOKOJIMCTBEHHOTO JECa», « DKOCUCTEMA
XBOWHOTO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpumepHbie
AQHTPONOICHHBIE ~ BO3JACHCTBUS HA  NOpUpPOLY», «BakHehmme HMCTOYHHKH
3arps3HEHUs] BO3/yXa M I'PYHTOBBIX BOJ», «[louBa — BaXkKHEHIIAs COCTABIISIOLIAS
ounocgepby, «Dakropbl aerpagauuu mousy, «llapHukoBsii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepwl»y, «OOwWas crpykrypa Ouocdepsiy,
«Pacripoctpanenne xu3Hu B Omocgepe», «O30HOBBIA 3KpaH Ouocdepn,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B IpUpoae».

OOopynoBaHue: MOJENb-aMIIMKAIUs « TUnMHYHbIe OHOLEHO3BD, TepOapuil
«PactutenbHbie cO00MECTBAY, KOJUIEKIUA «broiieHo3y, « Bpenurenn BaxkHEHIIIX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJBTYP», TepOapul W  KOJUIEKUMM PAcTCHUH W
YKUBOTHBIX, MPUHAUIC)KANIME K PA3HBIM 3KOJIOTMYECKAM TpynnaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®enepaumu, HM300paKEHUS OXPAHIEMBIX BHUJIOB
PaCTEHUIN U )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA ITIPOITPAMMBI 110
BHUOJIOTMUM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

CornacHo ®I'OC COOQO, ycraHaBmuBarTC TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS MPOrpaMM  CpeaHero  olmiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMMYHOCTHBIX PE3YJIBTATOB OCBOCHUS NpeameTa «bHOoIorusy
BBIJICTICHBI CICAYIOIIME COCTABJISIOIIME. OCO3HAHKWE O0YYAOIMMUCS POCCUHCKON
IPOKIAHCKON UIEHTHYHOCTHA — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPENCICHUID, HAIMYME MOTHBAUMM K  OOydYeHWt0  OHWOJIOTHH,
LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHWUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAMLUMH PAa3BUTH OHOJIOTHYECKOTO
3HAHUSI, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCsS PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA II€HHOCTHO-CMBICIIOBEIMUA  YCTAHOBKAMHU, NPHUCYILIMMH CHUCTEME
OMONOrMUecKoro  00pa3oBaHus, HAJIMYME JKOJIOTMYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE pe3yJIbTaTBl OCBOEHUS MpeaMeTa «bUoIorus» AOCTUTaroTCs B
€AMHCTBE Y4YeOHOM W BOCHUTATEIBHONW NEATEIBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYKOT MpOILECCaM CaMOMO3HAHWS, CaMOBOCIATAHUS W
CaMOpa3BUTHsA, Pa3BUTUA BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY M IMPABOMOPAIAKY, YETOBEKY TPYyJa U CTapLIEMy MOKOJIEHUIO,
B3aMMHOIO YBOXKEHUS, OEPEHOrO OTHOWICHUS K KYJbTYPHOMY HACIEAMIO W
TpaguLMsM MHOTOHAIMOHAIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIlen cpeae.

JIMYHOCTHBIE PE3yabTaTbl OCBOCHUs YyueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAKOIIMXCS PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMENR JMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3aliid OCHOBHBIX HAIPaBJICHHUI
BOCIIMTATENIBHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkaaHCcKOro0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYaOIIErOcs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBRA,



OCO3HAHWE CBOMX KOHCTHTYLMOHHBIX NPaB M OO0SI3aHHOCTEH, YBAKEHHUE
3aKOHA U MPaBONOPSIIKA,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX W TO3HABATENBHBIX 3374, BBIMOTHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEAENITH COOCTBCHHYIO TMO3MIMI0 MO OTHOUICHUI0 K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMEHHE YUYHUTBIBATH B CBOMX JECHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JHOAEH ¢ Pa3HBIMU YOSKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMH U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYIHHUYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIEHTUYHOCTH,
MaTPUOTH3MA, YBLKEHHUsS K CBOEMY HAPOJYy, YyBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoli, ropmoctr 3a cBOW Kpaii, CBOXO POauHY, CBOW S3BIK U KYJBTYPY,
MPOLLJIOE U HACTOSIIIEE MHOTOHALMOHANIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pazBuTHE OWOJIOTMH, TOHMMAHWS 3HAUEHUs OWOJIOTMM B TMO3HAHWMA 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHUIO M 3amurte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE Iy XOBHBIX [IEHHOCTEN POCCUICKOIr0 HApoaa;

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO Oy AyLIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs ACTETHKY ObITA, HAy4YHOTO W
TEXHUYECCKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLUIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI M €€ IEHHOCTH,

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

S) ¢usuveckoro BocnuTaHus, (POPMHPOBAHUS KYJIBTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe€30MacHOro oOpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M MICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHAYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

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

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOU
HAMPABJICHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJHATH TAKYIO JESTEIbHOCT;

MHTEPEC K PA3MUYHBIM chepaM Mpo(PecCHOHATBHOM NEATENBHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccud H  PEATU30BBLIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpPA30BAHHMIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJbTYpPhl: MPHUOOPETEHUE OMNbITa
IUIAHAPOBAHMSI TOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUAN st
OKPY>Karollenl CPeasb,

OCO3HaHUE TIOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTell Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYECHUU OWOJOTUHU
3HAHWSIT W YMEHUS MpPU PEIICHUM NOPOOJEM, CBA3AHHBIX C PAlMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHJOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JEUCTBUNA, TNPUHOCAIIMX BpPed  OKPYKarOIIEH
OPUPOJHOM Cpele, YMEHWE MPOTHO3WPOBATH HEONIArOMPUSATHBIE SKOJIOTHYECKHEC
NOCTIEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATE UX;

HAJIMYKE PA3BUTOIO SKOJIOIMYECKOrO MBILUICHHS, SKOJIOTUHYECKON KYIBTYPHI,
OMBbITA JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATBECA WMH B IO3HABATEIIBHON, KOMMYHUKATUBHONW M COLMAIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUYECKOHN NEATEIBHOCTH SKOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAyKHA M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOIO HA IUAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOW M YMTATENBCKON KYJBTYPbl KaK CpEACTBA
B3AMMOJCHCTBHS MEKIY JTFOAbMH U IMO3HAHUS MUPA,

MOHUMAHUE Chelu(pUKA OHOJOTUM KAaK HAyKW, OCO3HaHUS €€ poJii B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAOUIEM MHUPE KaK O €IUHCTBE NPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH W pelieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJIi COBPEMEHHOW LMBUJIA3ALNN:
00ECTIEYeHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA,  CIMOCOOHBIX  pEIIaTh  PECYPCHBIE  MPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, TIOUCKA MyTEH BBIXOAA M3 MIOOATBHBIX KOJOTMYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoAa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHUST OOWICH KyJBTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PyHKIMOHATBHOW TPAMOTHOCTH OOy4YaroImxcs, (HopMupyeMoi
P U3YYEHUH OMOJIOTHH,

MMOHUMAHUE CYLIHOCTA METOJNOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHMOCOOHOCTM WCHOJIb30BATh TMOJyYacMbIE 3HAHWSA I aHauu3a |
OOBSICHEHMSI SIBJIEHUIH OKPY KAFOIIET0 MUPA M MPOUCXOIAMIMX B HEM W3MCHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKJIKOUCHHS HA OCHOBE HAyYHBIX (AKTOB W
MMEIOIIMXCS JAHHBIX C LEJIBIO TIOJIy YEHHSI TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS IS
peteHust npoOJIEM B PEalbHBIX )KU3HEHHBIX CUTYALUSX;

OCO3HAHME LEHHOCTH HAYYHOM NEATEITBHOCTH, TOTOBHOCTH OCYILECCTBIISATH
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATENBHOCTh MHIMBUIAYAIBHO U B TPYIIIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOPAa30BaHHID W
caM000pa30BaHUI0, K AKTUBHOMY TMOJIYYEHUK) HOBBIX 3HAHWNA MO OWOJIOTHH B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEJIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PECHUS O0YyUarOIMXCs
MEXIACUUIUIMHAPHBIE (MEKIPEAMETHBIE) OOLIEHAYYHBIE TIOHATHUS, OTPAKAOIINE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCHU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax (BEIICCTBO, SHEPIHsl, SIBJICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIMOTE3d, 3aKOHOMEPHOCTD, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJCHUE,  W3MEPEHHME,  OSKCIEPUMEHT M JAPYTUX),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (yHKIMOHATBHON
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOy4YaromMXcs, CHOCOOHOCTh
o0yyarommxcst UCMOJIBb30BATh OCBOCHHBIC MEXKINCUUTIITMHAPHBIC,

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

MeTanpeaMeTHbIE PE3YyAbTaThl OCBOEHUS MPOTPaAMMBbl CPEIHEr0 OOWIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTYalIM3UPOBaTh  MpoOJEMYy,
paccMarpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmu, 0000IIEHNS ), PACKPbIBATh CMBICT
OMOJIOTMUECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTHMU NOHATHSMHA ),

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMOJOTHYECKHE TOHITHS Ul OObICHEHUS (DAKTOB W SIBJICHUMN
JKABOM NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXACHUSA (MHIAYKTHBHBIE, ACIAYyKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYIMPOBATH BHIBOABI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MNPEIACTABIICHUS
CYLIECTBEHHBIX CBA3CH M OTHOLICHHMIA B M3y4YacMbIX OMOJIOIMYECKHX OOBEKTAX, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a MMEKOIIUXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTbD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX  PEATBHOTO,
BUPTYITBHOTO U KOMOMHUPOBAHHOIO B3aUMOICHCTBHSI,

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
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHHIO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJb30BaTh PA3JM4YHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHIOD HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M NPUMEHEHUIO B YYEOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHNH YYEOHBIX U COUMAIBHBIX POCKTOB;

(opMUPOBaTh HAYYHBIA THUN MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh W (HOPMyJHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMU
JESATEILHOCTH W KU3HEHHBIX CUTYALUSX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3UPOBaTh 3a4avy,
BBIJIBUTaTh THUNOTE3y €€ pPEIICHUs, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEP:KICHUH, 3a4aBaTh MApaMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3APOBATh MOJYYEHHBIE B XOJEC PEUICHMs 337aud  PE3YJbTarhl,
KPUTHYECKH OLICHUBATh WX JTOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBI MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIBHYI) M MPAKTHYECKYHO OO0IacTH
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a49M, IOy CKAIOIINE alTbTECPHATUBHBIC PEILICHUSI.

3) paborta ¢ unopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX HHPOPMALMK (TEKCTE YUEOHOrO
nocoOus, HAyYHO-NOMYJISIPHOM JMTeparype, OMOJOTMYECKHX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALMIO PA3IMYHBIX BUOB U (POPM MPEACTABICHHS, KPUTHUYECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyUpPOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE W
otOope OnosIornueckoi nHMopMaIu, HEOOXOAUMOM JUIsl BBITOJIHEHUS YUYEOHBIX
3ajay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO MCIOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMY  MPEACTABIICHUS
Ononornueckoil HHGopMalKK (CXeMbl, rpaQuKy, AUArPaMMBbl, TaOJIHALbI, PUCYHKH
U Ipyroe),

UCIOJb30BaTh HAYYHBIA $3BIK B KAYeCTBE CpPEACTBA MNpu padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HArJSAHOCTH,

BIQJCTh  HABBIKAMM  pACMO3HABAHMS W 3alIMTl  MHQPOPMALNH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIIATE KOMMYHHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO Y4ACTBOBAThH
B JIMAJIOTE WM JUCKYCCHHM MO CYILIECTBY OOCYKIAEMON TEMBI (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHHS NpEIaracMoin
3a/1a4M, YYUTHIBATH UHTEPECHI U COTMNIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMaJIora WA JUCKY CCHN ),

pacro3HaBaTh HEBEpOabHBIC CPEACTBA OOLICHWs, MOHUMATh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CUTYalWH,
YMETh CMSITYaTh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOH (popme POopMyTUpOBaTE CBOM BO3PAKCHHS,

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

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYLIECTBA KOMAHAHOW M WHIMBUIYaIbHOM
pabOThI MpU PEUHICHUN OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOIECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  ACATENBbHOCTH, OPraHW30BBIBATH U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacrpeacnaTh pojiMd ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOM paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJAa W KAKAONO Y4YaCTHHUKA KOMaHIbI B
o0IIMid pe3yJIbTaT Nno pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULNUM HOBU3HEIL,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEACHUE B Pa3IUYHBIX
CUTyalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOpAXKEHKE, ObITh MHULIMATABHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUECOHBIX CUTYalMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX AEHCTBHUAX M MOCTYMKAX MO OTHOLIEHHUIO K JKUBOHM IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAFOIINX;

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JEATEIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENTBHOCTH U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITETTIBHO ~ COCTAaBJISITh [UIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsTh paMKX YU4€OHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID MIMPOKOH JPyAULIMHA B
pa3HBIX OOJACTSAX 3HAHWNA, TMOCTOSHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTH,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM,

BIQJCTh  HABbIKAMM  TO3HABATENIBHONH  peduekcnM KAk  OCO3HAHWs
COBEPIIAEMBIX JECUCTBAA W MBICIUTENIBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHMi, MUCMOIB30BaTh NPHEMBI PEQIICKCHM IJIsl OLEHKHA CHUTYyallMH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETh OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTrUX:

OPUHUAMATH Ce0sl, TOHUMAs CBOM HEJOCTATKH M JOCTOMHCTBA,

NPUHUMATE MOTHBBI M aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOr0 YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ysibTaTel 0CBOCHHs mnporpaMmmbel COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIHOHAKOT crienuuueckue it yaeOHoro npeamera «bruomorus
HAYYHbIC 3HAHUS, YMEHHUS U CIOCOObI IECHCTBUI MO OCBOCHUIO, MHTEPIPETALNN U
npeoOpa3OBAHUIO 3HAHUWH, BUABI JEATEIBHOCTH MO MOJIYYSHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWHA B Pa3MYHBIX YYEOHBIX CUTYalMUsX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosiorneid. B mporpamme mnpeamMeTHbIE
PE3yABTaThl TPEACTABIICHBI 110 TOAaM O0YYCHHSI.

[TpenMeTHbIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA M HAYYHOIO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YYEHBIX-OMOJIOrOB B  Pa3BUTUE OMONOTUM, (YHKIUOHATBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a7a4,

YMEHHE PACKPBIBATh COACPKAHWE OWOJIOTMYECKAX TEPMHHOB M TOHSTHMA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB W MPEBPALLCHUE
SHEPruM ), TOMEOCTa3 (CaMOPEryJIsLMs), YPOBHEBAs OPraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTMYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MyTAUMOHHAs, LECHTpPAJIbHAs J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 HEHTpax MHOrooOpasus u
MPOUCXOXKIICHUS KyJIbTYpHbIX pacTenuidi H. Y. BaBuiosa), onpeaensaTb rpaHUiibl
UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHKE BIAAETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIKOIECHUE U
OMMCAHUE >KUBBIX CUCTEM, MPOLECCOB W SBJICHWH, OpPraHu3auns W IMPOBEACHUE
OMOJIOTMYECKOTO ~ JKCHNEPHMEHTA,  BBIIABH)KEHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKIY HCCIECAYEMBIMU BEJIMYMHAMH, OOBSCHEHHE MOJYYECHHBIX



PE3YABTATOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATHI, TEOPU M 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJbI HA OCHOBAHUM MOJTY YCHHBIX PE3YJIBTATOB,;

YMEHHE BBIACISATH CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT U
SYKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOT0 OOMEHA, XEMOCHHTE3a, MHUTO03a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMEHHE MPUMEHATH MOJYUYECHHBbIC 3HAHUS A1 OOBSICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHus Oe30MacHOCTH CBOETO 3A0POBbs M 3I0POBbS
OKPY>KAFOIIMX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPY KAOLICH
OPUPOIHOM Cpefie, MOHUMAHUE HEOOXOIMMOCTH MCHOJIb30BAHUS TOCTH)KEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
NPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJICMECHTAPHBIE TEHETUYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUsS HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHAE PadOThl, COOMOAATH
npaBusia npu padoTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKM OLECHMBAaTh M WHTEPHPETHPOBATH MHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKIIOYAIOLIYK) TCEBJOHAYYHBIE 3HAHUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAY YHO-TOMYJISIPHBIC
MaTepUabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OWOJIOTHWH,
MEMIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCHMEHHBIE M YCTHBIE COOOLICHMS,
000011as OMOJIOTMYECKY0 MH(OPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmapar OHOJIOTUH.

[IpeaMeTHbIE pe3yJIbTaThl OCBOCHUsI yueOHOro npeamera «buonorus» ¢ 11
Kaacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAAE POCCHWCKUX W
3apyOC)KHBIX YYEHBIX-OMOJIOrOB B  Pa3BUTHE OMONOTUM, (YHKIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS dKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPKAHME OWOJIOTMYECKAX TEPMHHOB M TOHSTHMA:
BU/JI, MOMYJIALUS, TeHO(POH, SBONIOLMS, ABMKYIIME CHIIBI ((PAKTOPBI) IBOJTIOLNN,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHA000OPA30BAHUE, DKOJIOTHYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYLEHTH, KOHCYMEHTBI, PEAYLECHThl, UENU MHUTaHMUS,
AKOJIOTMYECKas nupamua, OMOreoneHo3, onocdepa,

YMEHHE WM3JaraTe OHOJOTMYECKHE TEOPHH (SBOJIIONMOHHAs Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapimieBoro cxonacrea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN |
nyteid sBommormn A. H. CeeproBa, yuenust o ouochepe B. M. Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJACTh METOJAMH HAYyYHOTO TO3HAHUSI B OMOJIOTHM: HAOIIOICHUE U
OMMCAHUE >KUBBIX CHUCTEM, TPOILIECCOB W SBJICHWMA, OpraHu3alus W MPOBEACHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HUCCIECAYEMBbIMU BETUYAHAMM, OOBSCHEHUE TMOJSYUYEHHBIX
Pe3ybTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBOJIbI HA OCHOBAHUU MOJTyYEHHBIX PE3YJIbTATOB,;

YMEHUE BBIACTATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHMSI OUOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MOMYJIAUI, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIAyLECHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO 0TOOpa, BHUA00OPA30BaHUs, MPUCIOCOOICHHOCTH
OpraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEepeHoca
BEIIECTB M TOTOKA HSHEPrMM B DSKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUH B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOoBOPOTa BEHIECTB M OMON€OXMMHUYECKHX
LIUKJIOB B Onocdepe;

YMEHUE TPUMEHSTH MOJIyYECHHBIE 3HAHUS Jii OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUMN, JUIS NPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHusl O€30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY>KAFOIIMX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPYKAOLICH
OPUPOAHON cpele, MOHUMAaHUE HEOOXOIMMOCTH WCHOIb30BAHMS JOCTHKEHUIA
COBPEMEHHOM OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JEMEHTAPHBIC OMOJIOTHYECKUE 334a4M, COCTABIATH CXEMBI
NEPEHOCA BEIECTB U SHEPTUU B HIKOCUCTEMAX (LICMT IUTAHHUS ),

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAaKTUYECKHE PAOOTHI, COOMOAAThH
npaBusia npu padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYJ0BAHUEM;

YMEHUE KPUTUYECKM OLEHMBATb W HWHTEPHOPETUPOBATH HH(POPMALIO
OMOJIOTMYECKOTO  COJACP)KAHWS, BKIIIOYAIOIIYK) TCEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOUHUKOB (CPEICTBA MAacCOBOM MH(OPMALIUK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJIOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3[1aBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOLICHUS,
000011as OUOJIOTMYECKY0 HH(POPMALUIO M3 HECKOJbKAX MCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.






























YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A A., Pyouios A.M. u ap.;
[Ton penakuumeii [Taceunnka B.B. Akunoneproe o0mecTBo «M30arenseTBo
«ITpocseieHue»

* buosnorus, 11 knacc/ Ilaceunuik B.B., Kamenckuii A.A., Pyorios A.M. u 1p.;
[Ton penaxumeii [Taceunuka B.B. AknimonepHoe o0uiecTBo «M3aarenbeTBO

«ITpocsenieHue»
METOJUYECKHUE MATEPHAJIBI VI YUUTEJIA
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