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HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTMH TEOPETHUYECKYK) OCHOBY JIs
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHUS y4eOHOrOo NpeaMeTa
«buonorusty  cocTaBwIM: KOHUenTyanbHele mnonoxkeHuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LENICH, CONCP)KAaHUs, PE3YJbTaTOB OOydYeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIMX LENIX U
NPUHLAMNAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUCHUN B TTO3HAHWU >KUBOI MPUPOABI U 00ECIEUECHUT
CYLIECTBOBAHMS YEIOBEUECKOro oduiecTBa. COMIACHO HA3BAHHBIM TOJIOKEHUSM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo OwosorMm HaéT MPEACTABICHUE O LENIX, 00 oOumen
cTparerud OOYy4YEHMs, BOCIHMTAHWS M PA3BUTHS OOYYAMOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «buoONOTHs», ONpeAenseT 00sA3aTeNnbHOE NPEAMETHOE
COJEP)KAHUE, €r0 CTPYKTYPy, PacnpeleicHue Mo pa3feiiaM W TeEMawm,
PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3yUECHUsT YUEOHOro Marepraia ¢ y4éTom
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM 00pa30BaTeIbHOIO
MPOLECCa, BO3PACTHBIX OCOOECHHOCTEN 00y YaroIInXCsl.

B nmporpamme mo OWOJNOrMH TakKe YUYMTHIBAKOTCS TpeOOBaHUS K
IUTAHAPYEMBIM JINYHOCTHBIM, METANPEeIMETHBIM W MPEAMETHBIM PE3YJIbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUN OOYYarOIMUXCSs MO OCBOCHUIO COJCPKAHUS
OHOJNIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii YPOBEHB) pEaU30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B W3y4YCHHMM OWONIOrWMHM, Onaromaps 4eMy B HEH
OPOCMATPHUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMNA JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABICHUI O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPYXAroLIeH MPUPOAHON Cpene.
[ToaToMy Hapsaay ¢ M3yYeHHEM OOMICOMOIOTMYECKUX TEOPHl, a TAKXKE 3HAHUN O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIINAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOIB30BAHUIO
NOJTYYEHHBIX 3HAHHWIA B MOBCEAHCBHOM JKU3HM AJIsI PEUICHHAS MPUKIAIHBIX 33124, B
TOM 4ucie. NPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JIEBAHWI YENIOBEKA, MEIMKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS SKOJIOTHYECKA
LEJIECO00Pa3HOr0 MOBEACHUS B OKpPY)KalOIICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETBHOCTA YEJOBEKA HA COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKIAAHON HANPaBICHHOCTH
y4eOHOro npeamera «buosorusy mpOaMKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs



YCJIOBUIA JIJIsl pEIICHUs] OJHON M3 aKTyaJlbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTHYECKOT0
oOpasoBaHMs, KOTOpas mpeanonaract (OPMUPOBAHHE Yy  OOyYarOIIMXCS
CMOCOOHOCTH aJanTUPOBATLCS K WM3MEHEHHUSM JWHAMMYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBactT (OPMUPOBAHUE y OOYYAKOIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHMHE MHpA, paclIMpseT U 000OLIACT 3HAHUS O KUBOW MPUpPOAE, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allid W HBOJIOLMH, CO3AAET
yCIOBMSI  JJisf: TO3HAHUS  3aKOHOB  KMBOW  MpPUpoAbl, (HOPMUPOBAHMS
(YHKIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3I0POBOr0 M 0O€30MacHOro obdpasa
YKU3HU, IKOJOTMUECKOT0 MBILLIEHUS, IIEHHOCTHOTO OTHOLIEHUSI K KUBOM PUPOIE
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSl UMEET TAKKe JUTsl PEIIEHUsS] BOCOUTATEIbHbBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. M3ydenue 61oorun 00ecneunBaeT ycaoBus Ui (OPMUPOBAHUS
UHTEJUIEKTYJIbHBIX, KOMMYHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPEICTARBJCHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. HazpaHHbIE MONOKEHUS O MPEAHA3HAYEHUM Y4YeOHOro MpeaMera
«buonorus» CcOCTaBWIM OCHOBY ISl OMPEACTCHHS TOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJACPKaHWs, MNPEACTABJICHHOTO B MPOrpamMMme o
OHOJIOTHH.

OtOop conepxanus ydeOHOro mpeamera «buosiorus» Ha 0a30BOM ypPOBHE
OCYLIECTBIEH C MO3UIMUHA KYJIbTYypPOCOOOPA3HOIO MOAXOAA, B COOTBETCTBUHU C
KOTOPbIM 0OyYaroumecs MOHKHBI OCBOMTH 3HAHWS W YMEHUs, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KYJIbTYPbI, ONPEACNSIONME aJECKBATHOEC TMOBEACHUE
YeJI0BeKAa B OKPYJKAIOLICH MPUPOJHOI cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWM
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITyKAaT OCHOBOM 1151 (POpMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OpPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3aluH
OHOJNIOrHYECKOT0 00PA30BAHHSI.

CTpyKTYypUpOBaHHE COJEpKaHHUs y4eOHOro marepuaja B OporpaMMme o
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TIPUOPUTETHOTO 3HAYEHHs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeaMera «buonorus»
BBIJICTICHBI CJIEIYIOLME COJIEpKaTeabHbIe TUHUK: «buronorus kak Hayka. MeToibl
HAY4YHOro mno3HaHus», «KieTka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak



Oounonornueckas cucremMa», «CucreMa M MHOrooOpa3He OPraHuYeCKOro MUpay,
«IBOJTIOLUS KUBOH MTPUPOABL, « IKOCUCTEMBI M MPUCYLIUE UM 3aKOHOMEPHOCTH .

Llens w3ydenus yuyeOHOro npeamera «buonorus» 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 IPUPOJIBI U PELICHUS PA3TMYHBIX KMU3HEHHBIX MPOOJIEM.

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

OCBOEHME OOYYArOUIMMKCS CHCTEMbl 3HAHWU O OHMOJIOTMYECKHX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYXAIIUX OCHOBOM
s (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJIaX HAy4YHOTO MO3HAHMsI, CTPOEHUH, MHOT0O00pa3u U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHM3AlMH, BBIIAOIMMXCS OTKPBITHSX U COBPEMEHHBIX
HCCJICAOBAHUSIX B OUOJIOTHH,

(GopmupoBaHue y OOy4YAIOIIMXCS TO3HABATEIBHBIX, WHTEIIEKTYATbHBIX W
TBOPUYECKHUX CMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTUY HAyYHbIX B3MISIAOB, WAEH M TMOIXOJOB K HM3YUYCHHUIO >KUBBIX CHUCTEM
PAa3HOr0 YPOBHSI OpraHU3aliH;

CTAHOBJIEHWE Yy oOOyvarommxcs oOOmWel KyabTypel, (YHKIUOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBACHATH U OLICHUBAThH SIBJICHHS OKPY>KAIOLIETO
MUpa JKABOW MNPUPOJLI HA OCHOBAHWUM 3HAHWNA W OMNbITA, MOJTYYEHHBIX MPH
U3y4YEHUU ONOJIOTUN,

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

BOCIUTAHUE YOEKAEHHOCTH B BO3MO>KHOCTHM IMO3HAHUSI YEIOBEKOM >KMBOW
MPUPOJIBLL, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MTPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUH;

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

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEAHEBHOM JKM3HU IS
OLICHKH MOCJICICTBUI CBOEH NEATENBRHOCTH MO OTHOLIEHUIO K OKPY KAKOLIEH Cpele,
COOCTBEHHOMY 3J0POBBIO, OOOCHOBAHWE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero ooOpazoaHust «buonorusy», wdyvyaemas Ha
0a30BOM YPOBHE, SIBISETCS 00S3aTENbHBIM YUYEOHBIM TMPEAMETOM, BXOASIIMM B
COCTaB MPeaAMETHONH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBI .



JIiist u3ydeHust OMonoruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
orBoauTcsa 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. Hapsun, I'. Menaens, H. K. Koneros, /Ix. Yorcon u @. Kpuk.

TaOnmuupl U cxeMbl: « MeTOIbI MO3HAHUS KUBOH TPAPOIBD?.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

[TpakTuueckas padora Ne 1. «Mcmonb3oBaHHWe pa3MYHBIX METOAOB MPH
U3YUYEHU U OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3a M.

JKuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3yUueHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPTraHUYECKON IPAPOJIBI.

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

JlemoHcTpanum:

Tabnmuupl 1 cxembl: « OCHOBHBIE MPU3HAKK YKU3HW», « YPOBHH OPTraHU3ALNAA
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. [lommep:kanue
OCMOTHYECKOr0 OanaHca.

Benku. CocraB u cTpoeHre OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHuMbIe ¥ 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl ~OCIIKOBOH MOJNEKYJbl (TIEpBHYHAS, BTOPHYHAS, TPETHYHAA W
YETBEPTUYHAS CTPYKTypa). XUMHWYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKLIMH OEJIKOB.



depMeHTB — OHONOrMyeckue Karaausaropel. CTpoeHue (EepMeEHTa:
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 GpyHKIMM YIIIEBOIOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHble  cBoiicTBa. buonornueckue (QyHkumm munuaoB.  CpaBHEHHE
YIJIEBOAOB, OCIKOB M TUMUAOB KaK HCTOYHUKOB SHEPTUH.

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

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

Knerka kak wnenocrHas >kuBasg cucrema. OOmmie MNPU3HAKK KIIETOK:
3aMKHYyTas Hapy>kHas memOpana, monekyibel JIHK kak reHermueckuii ammapar,
cucTEMa CHHTE3a OenKa.

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

[TOBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX
¢ynkumu. [1nazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. LluTomnaszma u eé
opranouasl. OgHomeMOpaHHble opraHouabl knetku: OIIC, anmapar ['onbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHAPHH, TJTACTUIBL.
[TpoucxoxacHue MUTOXOHApWA W mactua. Buasl mmactua. HememOpaHHbIE
OPraHoOWABl KJIETKH. PHOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIA, PECHUYKH,
JKIY TUKA. DYHKIUU OPraHOMI0B KIIETKU. BKITIOUEHHUS.

Snpo — perynaropHblil HeHTp KiaeTku. CTpoeHue sapa: sacpHas 000JI0YKa,
KapuoIuIa3mMa, XpOMaThH, sIAPBILIKO. X POMOCOMBI.

TpaHCoOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lIneinen, P. Bupxos, JDk.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripenenieHne  XMMUYECKMX JJIEMEHTOB B HEXKHMBOWM
npupoAey, «PacnpenencHne XuMUYECKUX SJIEMEHTOB B YKUBOU NPUPOALY.

Tabmuupr m cxemsl: «llepuoanueckas Tabiuna XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIBI BOABD), «brnocuHTE3 Oenkay, « CTpPOCHHE MOJIEKYJIBI OCITKay,
«Ctpoenne pepmentay, «HyknenHoBbie kucnoTel. [JHK», « CTpoeHHE MONEKYJIbI



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

OO0opyoBaHUE: CBETOBOM MHUKPOCKOMN, OOOpYJOBaHWUE MJii MPOBEACHUS
HAOMOICHUI, W3MEPEHU, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlaGopatopHnas paborta Ne 1. «M3yueHue KaTaMTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIAa3bl JIA KATaIa3bl)».

JlabGopatopnas padota Ne 2. «M3yueHWe CTpOCHHMSI KJIETOK PpaCTCHUH,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTIMCAHUEY .

Tema 4. /Ku3HeaesiTeIbHOCTh 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: aBTOTPOPHBII U reTepoTpodHsblid. Poib (hepMeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPTUU B KIIETKE.

dorocuHTe3. CBeroBas W TemHOBas (a3el  (oTocuHTe3a. Peakumu
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAYUCHHE (POTOCUHTE3A ISl SKU3HU
Ha 3emuie. Bausinue ycnoBuii cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHHS €TI0
NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIIME OaKTEPUH. 3HAYCHUE XEMOCHHTE3a IS
JKU3HM Ha 3eMUIIE.

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

Peakuymn wmarpuuHoro cuHre3a. ['enermueckas wHpopmamus u JHK.
Peanuzanus renetTmueckoil MHGOpManMM B KIETKE. ['€HETHYECKMI KOO W €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHciasumu. KoaupoBanue amMuHOKMCIOT. Posb pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xK13HU — BUPYChl. McTopus oTKpbiTUs BUpycoBs (/1. Y.
HpBanoBckuii). OCOOEHHOCTM CTPOCHHMST M SKM3HEHHOTO [MKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BUY) — Bo3OGyaurens CITN .



OOparHas  TpaHCKpuIus, peBepraza W uHTerpaza.  lIpodwmnakruka
pacnpoCTpaHEHHs BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

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

Tabmuubl 1 cxembl: «Tunel nutanusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oOMeny, «Xiopomtacty, «Dotocunresy, «Crpoenue JTHK»,
«CTpoeHHE U PYyHKLIMOHUPOBAHUE reHay, K CHHTE3 Oenkay, «I eHETHYECKHA KOay,
«Bupyce», «bakrepuodarn», «CtpoeHue u >ku3HeHHBIH 1wk Bupyca CIIM/a,
OakTepuodara», « Penmukarms JITHK».

O6opynoBanue: moaenu-anmmkanyu «Yasoenne IHK v Tpanckpunimsy,
«buocunTes 6enkay, « CTpoeHUE KNETKN», MOAETb CTPYKTypol JTHK.

Tema S. PasMHOKeHHe ¥ HHAUBHAYAJIBHOE PA3BUTHE OPraHU3MOB.

KiteTounblii 1MKN, WM SKU3HEHHBIA LMK KIeTKW. WHTepdasza u MuUTO3.
[Tpoueccel, mporekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenme XpoMocoM. XPOMOCOMHBIH HAOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbel.  XPOMATH[BL
LIATONOrNYECKME OCHOBBI  PA3MHOXKEHHST W WMHIMBHIAYAIBHOTO  PAa3BUTHUSA
OpPraHu3MOB.

Jenenne Knetku — MuTo3. Craguu muto3a. lIpouecchl, mpoucxondmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICIT MUTO3A.

[TporpamMmupyemast ruOesb KJIETKH — aronTo3.

DOpMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl Oecnoioro
Pa3MHOXKCHUS. JICJICHUE HAABOE, NOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPa30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

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

Meito3. Cramuu merosa. [Ipomeccsl, MpOUCXOIdIUe HA CTaausx MEHo3a.
[ToBenenne xpomocoM B Meio3e. KpocCHHroBep. BHONOrMYECKUA CMBICT |
3HAYCHHUE MENO03a.

["amerorene3 — mnporecc 00pa3oBaHMs TOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe >KeNE3bl: CEMEHHUKM W SSMYHUKU. OOpa3oBaHWE W PA3BUTHE MMOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CHEPMATOTCHE3 M OBOICHE3.
OcCOOEHHOCTH CTPOEHUS SHLEKIETOK M CHEPMATo30MI0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOEe  pa3BUTHE  (OHTOrEHE3). OMOPHUOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOsieHue, TacTpyisauus, opraHorenes. lloctamOpuoHambHOE pa3BUTHE. THIBI
NOCTAMOPHUOHAIBHOTO PA3BUTUS. NPIMOE, HENpsAMOE (JIMYMHOYHOE). BnusHue



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

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

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  Pa3MHOXKEHUS OPraHU3MOBY», «J[lBoitHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHMIN», «BeretarTuBHOE pPa3MHOKECHUE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpPOCHHE TOJMOBBIX KJIETOKY,
«CtpoeHue xpomocombly, «Kietounslii mukmy, «Penmukamms JHK», «Mutosy,
«Meio3y, «IIpsamoe u HenpsaMoe pa3BUTHEY, «] aMETOreHE3 Y MIIEKOIIATAIOIINX U
YeJI0BEKa», « OCHOBHBIE CTAIUU OHTOTCHE3AY.

O6opynoBanue: MHKPOCKOII, MUKpOIpenaparsl «CrniepmMaTo30u bl
MJIEKONMTAOLIETO), «SIALIEKIETKAa MIICKOMUTAIWEro», «KapuoknHe3 B KIETKax
KOpEIIKa JIyKa», MAarHWTHas MOJCNb-ANIUIMKALMS «[leeHre KIETKWY, MOJEIb
JIHK, moaenb metaha3zHOil XPOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENnaparaxy.

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

Tema 6. HacjiencTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamet u 3apauu reHEeTUKU. HcTopus pa3BUTHs TEHETUKUA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TEHECTUKU. BKIag pOCCHHCKHX M 3apyOe’KHBIX
YUYEHBIX B Pa3BUTHC TCHETUKA. MeToapl TeHETHKH (TMOPUAOIOrHYECKAN,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. [ '€HEeTHUYECKass CUMBOJIMKA, UCIIONb3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAHHUS NMPU3HAKOB, YCTAHOBIEHHBIE ['. Menaenem.
MoHOrMOpUAHOE CKpEHIMBAHKWE. 3aKOH €AWHO-00pa3usi THOPUAOB TIEPBOTO
nokosieHus. [IpaBuiio  N1OMMHMpPOBAaHMs. 3aKOH PACLICIUICHHS TPHA3HAKOB.
I'unoresa uncToThl rameT. [1oJIHOe U HENOITHOE JOMUHUPOBAHHUE.

JIurnOpuaHOoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJIEAOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmu3upyolee ckpemmBanne. Menonp30Banne aHAIM3UPYIOLIETO CKPELMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHoe  HacnenoBaHue npus3HakoB. PaGora T. Moprana 1o
CLEIJIEHHOMY HACJIEA0BAHUIO I'eHOB. HapylieHne CuenieHus reHOB B pPe3yJIbTare
KPOCCHUHIOBEPA.

XPpoMOCOMHas TEOPHs HACIIEACTBEHHOCTH. | €HETHYECKHUE KAPTHI.



I'eneTnka moma. XpOMOCOMHOE ONMPEACNICHUE oA, AYTOCOMBI U TOJOBBIC
XPOMOCOMBI. ['OMOramMeTHbBle W TETEPOraMeTHBIE OpraHusmbl. HacienoBanue
MPU3HAKOB, CLETIJICHHBIX C MOJIOM.

HN3MeHunBOCTh. BUIABI U3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Poies  cpenpl B HEHACHEACTBEHHOM  WU3MEHUYMBOCTU.  XapPaKTEPUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTH. BaprallmoOHHbBIN Pl M BapyuallMOHHAS KPUBAS.
Hopma peakuuu npusHaka. KoJMYECTBEHHBIE UM KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNBOCTH.

HacnenctBeHHas, WM TEHOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHas
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpouecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallMOHHAs U3MEHUMBOCTh. Kitaccudukanys MyTaluii: TeHHBIE,
XPOMOCOMHBIC, TEHOMHBIC. HacToTa U MPUYMHBI MyTaluid. MyTareHHbIe (PaKTOPBI.
3aKOH TOMOJIOTHYECKUX PAIAOB B HACJIEACTBEHHOM n3MeHunBoct H. M. BaBuiosa.

BHesaepHas HaCIEACTBEHHOCTh U U3MEHYMUBOCTD.

I'enetnka wenoseka. Kapumotum denmoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTMUYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYJITPHO-TEHETUYECCKUAMN. CoBpeMeHHOE ONPEACIICHUE TEHOTUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIMUPOBAHUE, B TOM YHKCIIE C MOMOLLBIO
[M1P-ananu3a. HacneacTteennble 3a00JicBaHUS YEJIOBEKA: TI'E€HHBbIC OOJIE3HH,
OO0JIE3HH C HACJICACTBCHHOW MPEapPacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
CoMarnuecknue W TeHEpaTHBHbIE MyTanuu. CTBOJIOBBIC KJIETKW. [IpvHIUIIBL
310pOBOr0 00pa3a >KU3HU, TUATHOCTUKH, MPOPUITAKTUKHA U JICUCHUS NC€HETUYECKUX
Oone3Heil. MennKO-reHeTHYECKOEe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAWLMHCKON
TCHETUKHU B MPEAOTBPALICHUY U JICUEHUW TeHETHYECKUX 3a00JIEBAHUIA YETOBEKA.

JlemoHcTpanum:

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

Tabmuubt  w cxembl:  «MOHOTMOPUIHOE  CKPCIIMBAHUE M €10
LUTOTEHETUYECKA OCHOBA», «3aKOH PACHICIUICHWS W €ro [UTOTCHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmer», «JIuruOpuaHOe  CKPEIIMBAHUEY,
«llutogornueckue  OCHOBBI  JUTMOPHAHOIO  CKpelUMBaHusy,  «Mekho3y,
«B3auMOoACHCTBUE QJUICIIBHBIX TE€HOB», «['CHETHYECKUE KapThl PACTCHUM,
JKUBOTHBIX M YEJIOBEKa», «l'€HETHMKa TOoJIa», «3aKOHOMEPHOCTH HACJCIOBAHHS,
CLUCIUICHHOTO ¢ MmoJIoM», «KapuoTuIlbl 4YEIOBEKA W SKUBOTHBIX», «Buabl
U3MEHUYHUBOCTY», «Moau(pukalMoHHas W3MEHUYUBOCTH», «HacnmenoBaHnue pesyc-
(daktopa», «I'eHeTruka rpymni KpoBw», « MyTalmoHHasi U3BMEHUHUBOCTHY.

O6opynoBanue: MoAenu-ammInkammu «MOHOTHOPUJHOE CKPEUIMBAHUEY,
«HenonHnoe momuHupoBaHue», «JlurubpumHoe ckpemmBaHuey, «llepekpéct



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

JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

JlabGopatopHas paGota Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIAHOTO W
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPEnaparaxy.

JlabGopartopHas pabota Ne 6. «M3yueHne MoAM(PUKALIMOHHON U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psila ¥ BAPHALIMOHHON KPUBOI).

JlaGoparopHas padota Ne 7. «AHanm3 MyTanuil y Apo30(Hiibl HA TOTOBBIX
MUKpOIpenaparax.

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

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MpoLecc. 3apOXKACHUE CEIICKUUU U JTOMECTUKALMSL.
Yuenne H. WM. BapunoBa 0 LEHTpaX MNPOUCXOXKACHUS M MHOrooOpasus
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 — AyTOPHIMHI.
OtpanénHas rubpuam3aums W €€ ycnexh. HCKyCCTBEHHBIA MyTarcHe3 W
MOJIYYEHUE TOJMIIONAOB. JIOCTHI)KEHHS CEJIEKIMU PACTEHUH, >KMBOTHBIX U
MUKPOOPraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW JIHK w TpaHcrenHeix opranmsmoB. Knetounas
nKeHepus. Kilerounsle KyabTypel. MUKPOKIIOHAIBHOE PA3MHOXKEHHUE PACTECHUIA.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX — CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue ®M - dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJU(PULIUPOBAHHBIE 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, «Otnanéunas rudpuauzanusy», «Padotsl akanemuka M. ©. MiBaHoBay,
«[Momunnonaus», «OOBEKTBI OHOTEXHOJOTHM», «KIIETOUHBIE KYJIBTYPHl H
KIIOHUPOBaHuey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O0opynoBaHUE: MYJISKH JIOJ0OB U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repOapuii « CenbCKOX03SIMCTBEHHBIC PACTEHUS.



JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

Okckyperust «OCHOBHBIE METOABI M JOCTWXKEHUS CEJEKIUW PACTEHUNA W
>KABOTHBIX (Ha CEIEKIIMOHHY IO CTaHIINIO, TJIEMEHHY O depmy,
COPTOMCHBITATEBHBIM  YYaCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JDBosroOHHAsE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpUU. OBOIHOLMOHHAS
TEOpUst U €€ MECTO B OMOJNIOrMH. BIusiHUE 3BONIONMOHHON TEOpPUM HA Pa3BHTHE
OHMOJIOTMH U APYTHX HAYK.

CBHzETENBCTBA  3BONMKOLUUMU. [laleOHTONOTMYECKUE: MOCIEA0BATEILHOCTD
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. (CpPaBHUTEIIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYAMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH M OCHOBHBIX METAOOIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas  teopuss Y. JlapBuHa. [IpeAnochbuikh  BO3HUKHOBEHUS
JapBUHW3MA. J[BMKYIIME CHJBI 3BOJIIOLMH BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
0opr0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH OTOOP).

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

Muxkpospontonus. [Tonmysanus Kak eIMHUNA BUAA U SBOJTFOLIUN.

JIBrkyume cuibl ((akTopbl) BOMIOLMKA BHIOB B Mpupoae. MyTalMOHHBINA
OPOLECC M KOMOMHATHBHAs W3MEHYMBOCTH. [lOMyJIsIIMOHHBIE BOJMHBI M Apei(
reHoB. M3ommauus u Murpanus.

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

[TprcnocoOAEHHOCT OPraHu3MOB Kak Ppe3ysabTarT 3BOMKOLUH. [IpuMepsl
NPUCTIOCOOJICHHN Y Opranu3MoB. ApoMop(ho3bl U UAHO-aAANTALIH.

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

Makpospontonusi.  DopMmbl  3BOMOLMK.  (PUIETHYECKAs, JAUBEPreHTHAs,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TporcxoxaeHre OT HECMEUMATU3NPOBAHHBIX MPeAKoB. [Iporpeccupyromias
crienManu3anus. AJanTUBHAS PaIAaLusl.

JlemoHcTpanum:



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

TaGnuupl 1 cxembl: «Pa3BuTHE OPraHMYECKOTO MUPA HA 3eMIIEY, «3apOabIIIn
MO3BOHOYHBIX  SKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OoppObl  3a
cylecTBoBaHuEe», «EcTecTBeHHBIH 0TOOPY, «MHOroodpasue COpPTOB PacTCHHIN,
«MHorooOpazue  mopoa  KMBOTHbIX»,  «llomymsiumm»,  «MyTanunoHHAs
U3MEHUYMBOCTEY», «Apomopdo3el», «Uamoamantammm», «OOmias aereHepanusy,
«JIBmxymme cuibl 3BoironMny, «Kapra-cxema wapmpyra nyrewectBus Y.
HapeunHa», «boppba 3a cyuiecTBoBaHue», «[IpucnocoOONEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUEY, « DKOJIOTHUYECKOE BUIOOOPA30BAHKEY.

OOopyaoBaHKE: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPAaCKH,
HAaOOp TUIOAOB M CEMSH, KOJekuust «lIpuMepbl 3alUTHBIX MPUCIOCOOJICHUN Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHMS 3BOIOLMAW», 00BbEMHAS MOJIEIb
«CTpOEHHUE TOJIOBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI  COXPaHHOCTH
VCKOMAEMbIX JKUBOTHBIX W pacTeHWi», MoJAelb ammmkauus «llepexpéct
XpOMOCOM», BI@KHbIE Tmpenaparsl «Passute Hacekomoro», «Passutue
JSATYUIKWY, MUKporpenapar «/[pozoduna» (Hopma, mytauuu (HOpMbI KPbUIBEB U
OKPAacCKH Tena).

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OThI:

JlabGopatopnas padora No 1. «CpaBHeHue BUJOB MO MOP(OIOTrHYECKOMY
KPUTEPHION.

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

Tema 2. Bo3HUKHOBeHHUE M Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apPOXKAECHUM >KM3HU. HayudHble THIOTE3BI
BO3HUKHOBCHUS >KM3HM Ha 3emiie. aOMOreHe3 M NaHCHEPMUs. XHMHYECKas
3BOJIIOLMS. AOHWOTCHHBI CHHTE3 OPraHMYEeCKMX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMIIOLMK. HavambHbIE ATars!
Ounonornueckoi sBomoumu. ['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIECTKH. [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, CHITYPANCKAN, NIEBOHCKUA, KAMEHHOYTOJIBHBINA, IIEPMCKUIA.

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

KaiiHo3olickas »2pa W €€ [epuoAbl. MAJICOTCHOBBIN, HEOICHOBBINH,
AHTPOTIOT€HOBBIH.



XapakTepucTUKa KJIMMATa U TEOJOTMYECKUX MPOoUeccoB. OCHOBHBIC 3Tallbl
3BOJIIOLIMKA PACTUTEIILHOTO M SKMBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHid W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHUE TPy >KUBBIX OPraHU3MOB.

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

DBOJIOLHMS YENTOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre nmpencTaBieHui o
NPOUCXOXKACHUN 4YeNOBEKAa. MeToIbl HM3y4deHMs aHTponoreHe3a. CxoacTBa M
Pa3IAYMS YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxyume — cunbl  (pakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
W3MECHUYMBOCTh M  €CTECTBEHHBIH O0TOOp. OOWECTBEHHBI 00pa3  KHU3HM,
W3TrOTOBJICHUE OPYAMIA TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIM¥ M BETBH 3BOJIFOLIMH YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
yMenblid, YenoBek npsaMoxomsalmid, UYenoBek HeaHACPTANBCKHM, YenoBek
pasyMHbIii. Haxoakm MCKOMaeMbIX OCTATKOB, BPEMS CYIIECTBOBAaHUS, 0O0JIaCTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPONCOMAHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (dKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3narcko-aMepuKaHckasi).  UepTsl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YEJIOBEYECKMX PAC K YCIOBHUSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacuzma.

JlemoHcTpanum:

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

Tabmuupl U cxeMbl: «Bo3numkHoBeHME COJIHEUHON CHCTEMbIy, «Pa3putue
OpraHMyecKkoro mupa», «PacturtenpbHas KhneTka», <« KUBOTHAs — KIIETKay,
«[TpokapuoTrueckas KieTka», «COBpEMEHHas CUCTEMAa OPraHUYECKOTO MHUPAy,
«CpaBHEHHME AHATOMMYECKHX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4eJIOBEKa», «JlpeBHemme moan», «llpesHue moan», «llepsbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHIY.

O6opynoBanue:  myasoku  «IIpoucxoxxneHue — denmoBekay — (OOCTHI
ABCTPAJIONUTEKA, MUATEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJEMKH WM
M300paKECHHUST KaMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKA (KAMHU-YOMIMEPHI,
pyOuna, ckpeOma), TreoXpOHOJIOTHYECKAass TaOnMila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIAY .

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 OKPY>KaOIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U Pa3Iesbl SKOJIOTHA. METOMBI SKOJIOTHYECKUX
UCCIICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

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

Abnotnueckue (PakToOpbl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPUOIN3M.
[IpucnocoOneHnst  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
buroJiornyeckue puTMHL.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX  B3aMMOJACHCTBHMA:
KOHKYPEHLMS, XUIIHUYECTBO, CUMOMO03 U €r0 (popmbl. [lapazutusm, koonepauus,
MYyTyaJIu3M, KOMMEHCAIA3M (KBAapPTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HElTpau3M. 3HaueHHEe OWMOTHYECKMX B3aUMOJCHCTBUH MJI CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOTMYECKHE XAPAKTEPUCTHKM monyiasuuu. (OCHOBHBIE —TOKA3aTeNd
NOMYJISIAA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISIAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

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

Tabnmuupr 1 cxembl: kapra «lIpuponnbie 30HbI 3eMan», «Cpeapl OOUTaHHS
Opranm3moBy», «®doronepuomusmy», «llomynsuun», «3aKOHOMEPHOCTH POCTa
YHUCJIEHHOCTH NOMYJISILMA WH(PY30puu-Ty Penbkmny», «lnmessie nenmy.

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

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

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

[TpakTryeckas padora No 2. «I1oacyér maOTHOCTH MOMYJISUUI Pa3HBIX BUAOB
pacTeHUn.

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHEe CHCTEMBI.

Coo0mecTBO opraHu3mMoB — OuoreHo3. CTPyKTypbl OMOIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBSi3U B
OHOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBbI). [loHatme 00 »skocucTemMe U
ounoreonecHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLUeHThl. KpyroBOpoT BEUIECTB U MOTOK 3HEPTUU B SKOCUCTEME.
Tpopuueckue (MUuUIeBBIC) YPOBHM OKOCUCTEMBI. [IHMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI. OMOMAacca, NPOAYKLIHUS. OKOJOTUYECKHUE
OUPAMUAIBL  TPOAYKLMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALuUs, pa3BuTHe. CYKIECCHSI.

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

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

buopasnooOpazue kak (akTop yCTOHYMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['paHunpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBo U ero (QyHKnuU. OcoOCHHOCTH OMOChEpbl Kak
rI00ATbHOW 3KOCUCTEMBL.  [IMHAMUUYECKOE paBHOBECHME M OOpaTHas CBs3b B
ounocdepe.

KpyroBopoTtsl BenIeCTB 1 OMOT€OXUMHUYECKUE LUKIBI JIIEMEHTOB (YIJIEPOJa,
a30Ta). 30HATBHOCTH Onoc(epbl. 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. Tencmu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmuupr u cxembl: «lIumieBeie nenuy, «bUOLEHO3: COCTaB M CTPYKTYpay,
«[Ipupoanbie coobwmecTBay, «llenu nHUTaHus», «IKOJOTMYECKas MNHPaMUIAY,
«buocpepa n yenoBek», « IKOCUCTEMA IMPOKOJIMCTBEHHOTO JECa», « DKOCUCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepnsie
AQHTPONOICHHBIE ~ BO3JACHCTBUS HA  NOpUpPOLY», «BakHehmme HMCTOYHHKH
3arps3HEHUs] BO3/yXa M I'PYHTOBBIX BOJ», «llouBa — BakKHEHIIAs COCTABIISIOLIAS
ounocgepby, «Dakropbl aerpagauuu mousy, «llapHukoBsii 3pdexTy, «DakTopsl
PAIMOAKTUBHOIO 3arps3HeHust Omocdepbl», «OO0wmas CcTpykTtypa Ouocdepsy,
«Pacripoctpanenne xu3Hu B Omocgepe», «O30HOBBIA 3KpaH Ouocdepn,
«Kpyrosopot yriepoaa B duochepe», « KpyroBopot a3ora B Ipupoacy.

OOopynoBaHue: MOJENb-aMIIMKAIUs « TUnMHYHbIe OHOLEHO3BD, TepOapuil
«PactutenbHbie co00IECTBaY, KOJEKIMKA «bruotieHo3y, «Bpeaurenu BaxkHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJBTYP», TepOapul W  KOJUIEKUMM PAcTCHUH W
YKUBOTHBIX, MPUHAIC)KANIME K PA3HBIM 3KOJOTMYECKAM IPyNrnaM OJHOTO BHAA,



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 JAMYHOCTHBIX PE3YJIBTATOB OCBOCHUs mnpeamera «buosorus»
BBIJICTICHBI CICAYIOIIME COCTABJISIOIIME. OCO3HAHKWE O0YYAOIMMUCS POCCUHCKON
IPOKIAHCKON UIEHTHYHOCTHA — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPEACICHUID, HAIMYME MOTHBAUMM K OOydYeHWr0  OHWOJIOTHH,
LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAMLUMH PAa3BUTH OHOJIOTHYECKOTO
3HAHUSI, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCsS PYKOBOACTBOBATHCS B CBOCH
NEATENIbHOCTA II€HHOCTHO-CMBICIIOBEIMUA  YCTAHOBKAMHU, NPHUCYILUMMH CHUCTEME
OMOJNOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MIPABOCO3HAHUS,
CHOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE pe3yJIbTaTBl OCBOEHUS MpeaMeTa «bUoIorus» AOCTUTaroTCs B
€AMHCTBE YYEOHOM W BOCHOUTATECIBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMU 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 W IMPABOIMOPAIKY, YETOBEKY TPYJa U CTapLIEMY IOKOJIEHHIO,
B3aMMHOIO YBOXKEHUS, OEPEHOrO OTHOWICHUS K KYJbTYPHOMY HACIEAMIO W
TpaguUMsM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickoit denepauuu, NpUpoac U
OKPY>KaroIlen cpeae.

JIMYHOCTHBIE PE3yabTaTbl OCBOCHUs YyueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTB M CIIOCOOHOCTH 00y YAKOIMIMXCSl PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMENR JMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALIMIA, TMO3WTUBHBIX BHYTPEHHHX  YOCKACHWNA, COOTBETCTBYIOLIMX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBJICHUI
BOCIIMTATENIBHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkaaHCcKOro0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh IPAXKIAHCKON MO3AIMK 00y YArOIIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBRA,



OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NPaB M OO0SI3aHHOCTEH, YBAKEHHUE
3aKOHA U MPaBONOPSIIKA,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
Y4EOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX W TO3HABATEJIbHBIX 3a7a4, BBIMOTHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYIO TMMO3UIMI0 MO OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

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

TFOTOBHOCTb K COTPYJHMYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpH OOCYXIECHHH CIHOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIEHTUYHOCTH,
NaTPUOTHA3MA, YBLKEHHS K CBOEMY HAPOAYy, YYBCTBA OTBETCTBEHHOCTH TEPEN
PonuHoli, ropmoctr 3a cBOW Kpaii, CBOXO POauHY, CBOW S3BIK U KYJBTYPY,
MPOLLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUM Poccnu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, 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>KCHWIO M 3awute OTeyecTBa,
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,
OPUEHTUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M 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, OOMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI M €€ IEHHOCTH,

TFOTOBHOCTh K CaMOBBIP@&KCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuveckoro BocnuTaHHSA, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

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

NOHAMAHWE ILEHHOCTH TNPABAJ WHAWBHAYATBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYalMsX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (yHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYA0HO0HE;

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESTEIbHOCT;

MHTEPEC K PA3MUYHBIM chepaM Mpo(PecCHOHATBHOM NEATENBHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun W PEAM30BBIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJbTYpPhl: MPHUOOPETEHUE OMNbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>Karollenl CPeasb,

OCO3HaHUE TIOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTell Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYECHUU OWOJOTUHU
3HAHWST W YMEHUS MpPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PaAlMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHJOB,
AKOCUCTEM, OMOCHEPHI);



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

HAJIMYME PA3BUTOTO SKOJIOTMYECKOTO MBILUICHHUS, SIKOJOTHYECKON KYJIBTYPBI,
OMBbITA JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHONW, KOMMYHUKATUBHON W COLMAIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUYECKOHN NEATEIBHOCTH SKOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOTI 0 MO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKHA M OOLICCTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMATIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIUIECHCTBOBAHKUE SI3BIKOBOW M YMTATENIBCKOM KYJIBTYPBl KaK CpEACTBA
B3AMMOJCHCTBHS MEKIY JTFOAbMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupukn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
NPEICTABICHUS. 00 OKPYXAIOUIEM MHUPE KaK O €IUHCTBE NPHUPOJBI, YEIOBEKA W
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH W pelieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM U1 COBPEMEHHON LIMBHIIM3ALNY:
00ECTIEYeHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA, CIMOCOOHBIX  pEemIaTh  PECYpPCHbIE  MPOOJIIEMBI  PA3BUTHS
YeJI0OBEYECTBA, TIOUCKA MyTEH BBIXOAA M3 MIOOATBHBIX KOJOTMYECKUX MPOOIIEM U
o0ecrieueHUst  Mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYECHWM OHMOJOTMYECKHX 3HAHWWA B LEIAX
NOBBILICHUST OOWICH KyJBTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh ()YHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyEMOid
P U3YYEHUH OMOJIOTHH,

MOHUMAHUE CYIIHOCTA METONOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHMOCOOHOCTM WCHOJIb30BATh TMOJyYacMbIE 3HAHWSA I aHauu3a |
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MECHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKJIKOUCHHS HA OCHOBE HAyYHBIX (AKTOB W
UMEIOIINXCS JAHHBIX C LENBIO MOy YEHHs TOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS IS
pewmeHust npoOeM B peabHBIX )KU3HEHHBIX CUTYalUsIX,

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



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOPAa30BaHHID W
caM000pa30BaHUIO, K AKTMBHOMY TMOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHW B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEJIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PECHUS O0YyUarOIMXCs
MEXKIACUMIUITMHAPHBIE (MEKIPEAMETHbIC) OOLICHAYYHBIE TMOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCHU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPTHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIMOTE3d, 3aKOHOMEPHOCTD, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIIOJICHUE,  M3MEPEHHE, OKCICPUMEHT W JPYTHUX),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YyHKIMOHATILHOM
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOy4YaromMXcs, CHOCOOHOCTh
o0yyarommxcst UCMOJIBb30BATh OCBOCHHBIC MEK I CUUIUTAHAPHBIE,

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

MeTanpeaMeTHBIE PE3YyAbTATBl OCBOEHMSI MPOTPaMMBbl CPEIHETO OOWMIETO
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBHAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

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

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

OMPEACTATh LENH JACATCIBbHOCTH, 33]aBas MAPaAMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMONOTHYECKHAE OHATHS JUIsl OOBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM NIPUPOABI;

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

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



TAK)KE  NPOTHUBOPEYMI  pPa3HOr0  poJAa,  BBHISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJaH PEIICHUS MPOOTEMBI ¢ YUETOM AHAIM3a WUMEIOLINXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTbD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBHNA ACATENBHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX  PEATBHOTO,
BUPTYITBHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCJICAOBATEIBLCKHE 1CTICTBHS:

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

UCIOJb30BaTh PA3JMYHbIC BUABl JCATEIILHOCTH MO TMOJYYEHHKD HOBOTO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M NPUMEHEHUIO B YYEOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

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

CTaBUTh W (HOPMyIHpPOBaTH COOCTBEHHBIC 3a7auud B 00Pa30BATEIBHOM
JESATEILHOCTH W KU3HEHHBIX CUTYALUSX;

BBISIBJISITh MPUYAHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UPOBaTh 3a4ady,
BBIJIBUTaTh THUNOTE3y €€ pPEIICHUs, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEP:KICHUH, 3a7aBaTh MAPAMETPbl U KPUTEPUH PEILICHUS,

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

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABICHHBII TMOUCK MEPEHOCA CPEACTB M CHOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYIO W MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MW, MPEUIaraTb OPUTMHAIBHBIE MOAXOABI U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a49M, IOy CKAIOIINE alTbTECPHATUBHBIC PEILICHUSI.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX HHPOPMALMK (TEKCTE YUEOHOrO
nocoOus, HAyYHO-NOMYJISIPHOM JMTeparype, OMOJOTMYECKHX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHbBIX, B WHTEpHETE), aHAIM3UPOBATH



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

(opMyUpPOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE W
otOope OMOIOTUYECKON MH(OpMAIK, HEOOXOIUMOM NIJisi BBIMOJHEHUS YUCOHBIX
3ajay;

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

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMY  MPEACTABIICHUS
Ononornueckoil MHPpopManum (Cxembl, rpaQuKh, AMArPAMMBI, TaOJIHULBI, PUCYHKH
U Ipyroe),

WCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CPEACTBA MNpu padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MAaTEMaTHUYECKAE 3HAKH W CUMBOJIbI, (popMyinbl, 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:

OCYILECTBIATH KOMMYHHUKALIMKA BO BCEX CPepax »KU3HU, aKTUBHO yUaCTBOBATH
B JIMAJIOTE WM JUCKYCCHH MO CYIUECTBY OOCY>KIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHHS NpEIaracMoin
3a/1a4M, YYUTHIBATH UHTEPECHI U COTMNIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMaIora Wiv JUCKYCCHN ),

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

BJIQJICTh PA3JIMYHBIMM CHOCOOAMH OOIIECHUS W B3aUMOJCHCTBHUS, MOHMMAThH
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOU BO3PAKECHUS,

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

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYLIECTBA KOMAHAHOW M WHIMBUIYaIbHOM
pabOThI MPU PEHICHUN OMOJIOTUYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOIECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX IEHCTBHI C Y4éTOM OOMIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  ACATENBbHOCTH, OpPraHU30BLIBATH WU
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeaenaTh pojiM ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh peE3yJIbTAThI
COBMECTHOM paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJAa W KAKAONO Y4YaCTHHUKA KOMaHIbI B
o0LMiA pe3yJIbTaT Nno pa3padoTaHHBIM KPUTEPHSIM,

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

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEAEHHE B Pa3IMYHBIX
CUTyalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOpAXKEHKE, ObITh MHULIMATABHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX W YUEOHBIX CUTYalMX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKMBOHW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAFOIINX;

CaMOCTOATENBHO OCYLIECTBIIATE MMO3HABATEIBHYIO NEATEIIBHOCTD, BBISABIIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENBHOCTH U )KU3HEHHBIX CUTYalUsAX;

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

JaBaTh OLICHKY HOBBIM CUTYaLUAM;

pacpsTh paMKX YU4€OHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JIeNIaTh OCO3HAHHBIN BBIOOD, ApryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID MIMPOKOH JPyAULIMHA B
pa3HbBIX O0OJACTAX 3HAHWW, TMOCTOSHHO TMOBBIIATH CBOW 00pa3oBaTENIbHBIA U
KYJIETYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

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

BIQJCTh  HABbIKAMM  TO3HABATENIBHONH  peduekcnM KAk  OCO3HAHWs
COBEPLIAEMBIX JEUCTBAA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHWi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OUEHKM CUTYallMH, BBIOOpa
BEPHOIO PELLICHHUS,

VMETh OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aAPryMEHTBl APYTMX IPH aAHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTrUX:

OPUHUAMATH Ce0sl, TOHMMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI M aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C TIO3ULAH APYTOro YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeaMeTHbie pe3ysibTaTel OCBOCHUs mporpaMmmbl COO mo OWONOrMH Ha
0a30BOM YPOBHE BKJIIOHAKOT CieUPUUECKAE 1Tl yU4eOHOro npeamera « broorus»
HAYYHbIC 3HAHWS, YMEHUS U CHOCOOBI NCHCTBUIA N0 OCBOCHHIO, MHTEPIPETALMH U
npeoOpa3OBAHUIO 3HAHUWH, BUABI JEATEIBHOCTH MO MOJIYYSHHUIO HOBOTO 3HAHUS U
NPUMEHCHUIO 3HAHWI B Pa3jMUYHbIX YUYEOHBIX CHUTyalUsX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosiorneid. B mporpamme mnpeamMeTHbIE
PE3yABTaThl TPEACTABIICHBI 110 TOAaM O0YyUYEHHSI.

[IpeaMeTHbIE pe3yIbTaThl OCBOCHUsT yueOHOro npeameta «buomorus» ¢ 10
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE W POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWS 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 (CaMOPETYIISALMs), YPOBHEBAsS OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTMYECKUE TEOPUU (KJIETOYHAs, XPOMOCOMHAS,
MyTAUMOHHAs, LECHTpPAJIbHAs J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydeHus (0 LEeHTpax MHOrooOpasusi u
MPOUCXOXKIICHUS KyJIbTYpHbIX pacTenuidi H. Y. BaBuiosa), onpeaensaTb rpaHUiibl
VX TPUMEHUMOCTH K >KHBBIM CUCTEMAM;

YMEHKE BIAAETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIKOIECHUE U
OMKACAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWMN, OpPraHu3anus W MPOBEICHUE
OMOJIOTMYECKOTO ~ JKCHNEPHMEHTA,  BBIIABH)KEHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU BEIIMYMHAMH, OOBSICHEHUE TMOTYUYCHHBIX



PE3YABTATOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATHI, TEOPU M 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHWH MOy YEHHBIX PE3YJIBTATOB,;

YMEHHE BBIACISATH CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT U
SYKapUOT, OAHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMEHHE MPUMEHATH MOJYYCHHbIC 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KAFOIIMX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPY KAOLICH
OPUPOIHOM Ccpesie, MOHUMAHUE HEOOXOIMMOCTH MCHOJb30BAHUS TOCTHXKEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
NPUPOIONOIB30BAHUS,

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

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

YMEHHE KPUTHYECKM OLCHMBAaTh M WHTEPHPETHPOBATH MHPOPMALHUIO
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[aBaTb COOCTBEHHbIC TMHCBMEHHBIE M YCTHBIE COOOLICHHS,
000011as OMOJIOTMYECKY0 MH(OPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpeaMeTHbIE pe3ysIbTaThl OCBOCHUsL yueOHOro npeamera «buomorus» ¢ 11
Kaacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHWUIA O MECTE M PO OMOJOTUU B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YYEHBIX-OMOJIOrOB B  Pa3BUTHE OMONOTUM, (YHKIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUISl PEICHUS )KU3HEHHBIX 337144,

YMEHHE PACKPBIBATh COACPKAHME OWOJIOTMYECKAX TEPMHHOB M TOHSTHMA:
BU/I, MOMYJIALUS, TeHO(POH, SBONIOLMS, ABHXKYILIHAE CUJIBbI ((PAKTOPBI) 3BOJIOLNH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHA000OPA30BAHUE, DKOJIOTHYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYLEHTHl, KOHCYMEHTBHI, PEAYLECHTbl, UENH  MHUTaHUs,
AKOJIOTMYECKas nupamua, OMOreoneHo3, onocdepa,

YMEHHE W31araTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrea K. M. bapa, depenoBaHust TJIaBHbIX HANpaBICHUN W
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 SBJCHUWM, OpraHu3aius U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCICAYEMBIMUA BEJIMYMHAMH, OOBSICHEHUE MOJYUYEHHBIX
Pe3ybTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
Jie7IaTh BHIBOJIbI HA OCHOBAHUU MOJTy YEHHBIX PE3YJIbTATOB,;

YMEHUE BBIACTATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHMSI OUOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MOMYJIAUI, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIAyLECHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpPa, BHUI000pa30BaHUS, MPUCHOCOOICHHOCTH
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 MOJyUYECHHBIC 3HAHUS Al OOBSICHEHUS OUOJOTHYECKUX
MIPOLIECCOB U SIBJICHUMN, JUIS NPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHusl O€30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY>KAFOIIMX JIFOACH, COOFOIEHUS] HOPM FPAMOTHOTO MOBEACHHS B OKPY KarOII e
OPUPOAHON cpele, MOHMMaHWE HEOOXOAMMOCTH WCHOIb30BAHUS JOCTUKEHUIA
COBPEMEHHOM OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

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

YMEHHME BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PadOThI, COONIOAATH
npaBusia npu padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYJ0BAHUEM;

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

YMEHUE CO3[1aBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOLICHUS,
000011ass OUOJIOTMYECKY0 UH(POPMALIMIO M3 HECKOJIbKAX UCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATUYECKOE INMNJ1AHNPOBAHNE
10 K/1ACC

HavmeHoBaHWe pa3fesioB U TeM
nporpamMmbl

Brnonorus Kak Hayka

>KuBble CUCTEMbI U NX opraHmnsauunA

XVWMNYECKNIA COCTaB U CTPOEHME KNETKM

XKn3HeaeATeNbHOCTb K/eTKK

Pa3MHOXeHMe N UHAWBUAYaNbHOE pa3BUTUe
OpraH13moB

HacneAcTBEHHOCTb M W3MEHUYMBOCTb
OpraHu3mMoB

Cenekuuna opraHn3mos. OCHOBbI
6noTexHonornu

PesepBHOe BpemsA

OBLWEE KO/MMMYECTBO YACOB IO NPOrPAMME

Konn4yectBo yacoB

Bcero

34

KOHTpoO/ibHbIE MpakTuUyeckue

paboThl paboThl

0.5

15

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTenbHble

pecypcbl

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41c292

bubnuoteka LLOK
httos://m.edsoo0.ru/7f41c292
bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41c292

bubnuoteka LLOK
httos://m.edsoo.ru/7f41¢c292

bubnuoteka LLOK
https://m.edsoo.ru/7f41c292

bubnuoteka LLOK
https://m.edsoo.ru/7f41c292


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

HanmeHoBaHWe pas3fenos n Tem
Ne n/n
nporpammbl

JBO/OLUNOHHAA 6uonorus

BO3HWKHOBEHWNE W Pa3BUTUE XKUIHU Ha
3emne

OpraHu3Mbl 1 OKpyXXatoLas cpesa

Co0061LecTBa 1 3KONOTUYECKME CUCTEMDI

PesepBHOe Bpems

OBLWEE KO/MMMYECTBO YACOB IO NPOrPAMME

KonnyectBo 4yacoB

KOHTpO/ibHbIE
Bcero
pa6oThbl

34 0

MpakTunyeckue
pa6oThbl

0.5

2.5

ONEeKTPOHHbIE

(undgposble)
obpasoBaTefibHble

pecypcebl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f4lcc74

bnbnuoteka LJOK
https://m.edsoo.ru/7f41cc74

bnénuoteka LLOK
https://m.edsoo.ru/7f41cc74

bnbnuoteka LLJOK
https://m.edsoo.ru/7f4lcc74

bnébnuoteka LLJOK
httos://m.edsoo.ru/7f41cc74


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




NOYPOYHOE NMNJTIAHNPOBAHWE
10 KJTACC

Ne n/n

Tema ypoka

buonorung B cucteme Hayk

MeToAbl MO3HAHWA XWUBOWN NPUPOALI.
MpakTnyeckas pa6ora Ne 1
«/cnonb3oBaHme pasiMyHbIX MeTOA0B Npu
N3yYeHUN BUONMOTMUYECKMNX 06BEKTOBY

Buonornyeckne cuctTemsl, NPOLECCHI U UX
n3yyeHune

XMMMYECKNIA COCTaB KNeTkn. Boga u
MUHEpasbHble COMN

benkn. CoctaB 1 CTpoeHMe 6e1KoB

depmeHTbl — BUONOrMYECKMe
KaTanusaTtopsbl. JlabopaTtopHas pabota Ne 1
«M3yyeHmne KataiMTUYeCKON aKTUBHOCTM
(hepMeHTOB (Ha Npumepe amunasbl Uan
KaTtanasbl)»

Yrnesogbl. Jinnungbl

HyknenHoBble Kncnotol. AT®

Konn4yectBo yacoB

Bcero

Jata
MpakTuyeckue
n3yyeHusn
paboThl
0.5
0.5

ONEeKTPOHHbIE

umMdpoBble
o6pasoBaTenbHble

pecypcbl

bubnuoteka LLOK
https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a

bubnuoteka LLOK
https://m.eds00.ru/863e6122

bubnuoteka LLOK
https://m.edsoo0.ru/863e6564

bubnuoteka LLOK
httos://m.edso0.ru/863e674e

bnbnuoteka LLOK
httos://m.edso0.ru/863e6b72

bubnuoteka LLOK
https://m.edsoo.ru/863e6b72

bubnuoteka LLOK
httos://m.edso0.ru/863e6870

bubnuoteka LLOK
httos://m.edsoo.ru/863e6d5¢c


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

10

1

12

13

14

15

16

17

18

19

20

NcTopua n MeToabl N3YYEHUSA KNETKN.
KneTtouHas Teopus

KneTka Kak LefocTHas Xuneasd cucrema

CTpoeHMe 3yKapnoTUYECKOMN KIETKMW.
Nab6opatopHasa pabota Ne 2 «M3yyeHune
CTPOEHMA KNETOK PacTEHWM, XXUBOTHbIX,
rpuboB 1 6aKTepUii NoL MUKPOCKOMOM Ha
roTOBbIX MUKpOMpenapaTax u ux onuncaHme»

O6MeH BelLecTB UNn MeTabonunam

POTOCUHTE3. XEMOCUHTE3

DHepreTnyecknini 06meH

XXWN3HEHHbIN UMKN KNeTKW. [leneHne KNeTku.
MwuT03. JTabopaTopHas paboTa Ne 3
«HabnogeHne MuTosa B KneTkax KOHUYMKa
KOpeLlKa 1yKa Ha roTOBbIX
MUKpomnpenapaTax»

BruocuHTes 6enka. Peakuma MaTpUUHOTO
CUHTE3a

TpaHcnauma — 6uocuHTes Genka

HekneTouHble (hOPMbI XXU3HN — BUPYChI

®opMbl pa3MHOXEHWS OpraHU3MoB

Meiio3

0.5

0.5

bubnuoteka LLOK
https://m.edso0.ru/863e6e88

bubnuoteka LLOK
https://m.edsoo.ru/863e6ff0
https://rn.edsoo.ru/863e716c¢

bubnuoteka LLOK
https://m.edsoo0.ru/863e766¢

buénuoteka LLOK
https://m.edso00.ru/863e7c98

bubnuoteka LLOK
https://m.edsoo.ru/863e7aae

bubnuoteka LLOK
https://m.edsoo.ru/863e7dc4

bubnuoteka LLOK
https://m.edsoo.ru/863e796e

bubnuoteka LLOK
https://m.edsoo.ru/863e796e
bubnuoteka LLOK
https://m.eds00.ru/863e7540
bubnuoteka LLOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnuoteka LLOK


https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

21

22

23

24

25

26

27

28

29

O6pa3oBaHue ¥ pa3BMTUE NONOBbLIX KNETOK.
OnnogoTsopeHue. JlabopaTopHas pabota Ne
4 «13yyeHune CTPOEHMA NOMOBbLIX K/IETOK Ha
rOTOBbIX MUKpOMNpenaparax»

NHavBnayanbHOe pa3BMTUE OpPraHW3MOB

CeHeTMKa — HayKa 0 HacneACTBEHHOCTMU W
MN3MEHYNBOCTY

3aKOHOMEPHOCTMN HacnefoBaHUSA NPU3HAKOB.
MoHornépugHoe ckpeLnsaHue

OnrnépnaHoe ckpelimBaHue. 3aKoH
He3aBMCUMOro HacnefoBaHUsA NPU3HaKoB

CuenneHHoe HacnegoBaHMe NPU3HAKOB.
NabopatopHaa paboTta Ne 5 «/13yyeHune
pe3ynbTaTOB MOHOTMOPUAHOTO U
ANTUBPUAHOTO CKPeLWMnBaHMs y Apo30gusbl
Ha roTOBbIX MUKpOMpenaparTax»

"eHeTuKa nona. HacnefoBaHue MpPU3HaAKOB,
CLIeMnJIEHHbIX C MOJIOM

M3mMeH4YnBOCTb. HeHacneaCcTBEHHAS
N3MeHUYMBOCTb. JTabopaTopHas pa6oTa Ne 6.
N3yyeHne moanduKaLMoHHOM
M3MEHYMBOCTU, NOCTPOEHWE BAPUALLMOHHOTO
pafa u BapualoHHOW KPUBOMn»
HacnefcTBeHHas M3MEHYMBOCTb.
Nab6opartopHasa paborta Ne 7. «AHanus
MyTauuil y Ap030¢unbl Ha TOTOBbIX

0.5

0.5

0.5

0.5

httDs://m.edsoo.ru/863e7f4a

bubnuoteka LLOK
https://m.edsoo.ru/863e81b6

bubnuoteka LLOK
https://m.edsoo0.ru/863e8436

bubnuoteka LLOK
https://m.edsoo0.ru/863e86f2

bubnuoteka LLOK
https://m.eds00.ru/863e8878

buénuoteka LLOK
https://m.edsoo.ru/863e89a4

buénuoteka LLOK
https://rn.edso0.ru/863e8c60

bubnuoteka LLOK
https://m.eds00.ru/863e8c60

bubnuoteka LLOK
https://m.edsoo.ru/863e8efe

bnbnuoteka LLOK
https://m.edsoo.ru/863e8efe


https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

MUKponpenaparax»
CeHeTnKa YenoBeka

Pe3epBHbIil ypok. O606LLEeHNE MO TeMe
«HacneacTBEHHOCTb M M3MEHYMBOCTb
OpraHvu3moB»

Cenekuus Kak Hayka ¥ npouecc

MeToabl U AOCTUXEHUSA CeNeKLMn pacTeHnii
N XXUBOTHbIX

BuoTexHONOrns Kak 0Tpac/b Npon3BoACTBa

OBUWEE KOJIMYECTBO YACOB MO NPOrPAMME

34

buénuoteka LLOK
httDs://m.edsoo.ru/863e8d78

buénuoteka LLOK
https://m.edsoo.ru/863e9214

buénuoteka LLOK
https://m.edsoo.ru/863e9214

bubnuoteka LLOK
https://m.edsoo.ru/863e9336


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

11 KJTACC

Ne n/n

Tema ypoka

JBONOUNA 1 METO/bI €€ N3yUeHUs

NcTopusa pa3BuTusa npescTaBieHnii 06
3BO/IHOLMM

MuKpo3Bsontouma

Monynaumns Kak aneMeHTapHas efuHuua
BMAa 1 3BonitoLuKn. JlabopatopHas pabota Ne
1 «CpaBHeHue BMA0B MO
MOPJONOrNYEeCKOMY KPUTEPUIO»

OBwxylimne cunbl (3neMeHTapHble (hakKTopbl)
3BONIOL U

EcTecTBeHHbI 0TOOP M ero opmbl

Pe3ynbTartbl 380M10UMN:
nNPMCcNoco61eHHOCTb OPraHM3mMOoB U
BM006pa3oBaHue. SlabopatopHaa paboTa Ne
2 «OnuncaHme NpMcnocob61eHHOCTM
opraHu3mMa v eé OTHOCUTE/IbHOTO
XapakTepa»

HanpaBneHus n Nyt Makpo3BOIOLUN

KonnyectBo 4yacoB

Bcero

Jata
MpakTuyeckue
Nn3yyeHus
pa6oThbl
0.5
0.5

ONEeKTPOHHbIE

umMdpoBble
ob6pasoBaTesibHbIE

pecypcbl

buénuoteka LLOK
https://m.edsoo.ru/863ea20e

bubnuoteka LLOK
https://m.edso0.ru/863e9570

buénuoteka LLOK
https://m.edsoo.ru/863e9cle

bubnuoteka LLOK
https://m.eds00.ru/863e99c6

bubnuoteka LLOK
https://m.edsoo.ru/863e9da4

bubnuoteka LLOK
httos://m.edso0.ru/863e9ed0

buénuoteka LLOK
https://m.edsoo.ru/863e9fde

bubnuoteka LLOK
https://m.edsoo.ru/863e9cle


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

10

1

12

13

14

15

16

17

18

19

20

21

22

Heo6paTMMOCTb 3BONHOLIUM

VicTopus >Xn3Hn Ha 3emsie U MeTobl eé
N3yyeHus

FMnoTesbl NPOUCXOXAEHUA XN3HU Ha 3eme

PasBuTunE XXN3HW Ha 3emne Mno apam u
nepuogam

OCHOBHbI€ 3Tanbl 3BONOLUN PACTUTENIBHOTO
M XXMBOTHOro Mupa. MNpakTtuyeckas pabora
Ne 1«M3yyeHne nckonaembliX OCTaTKOB
PaCTEHMNIA U XUBOTHbIX B KO/TEKLUAX»

CoBpeMeHHas cMcTeMa opraHu4eckoro Mupa

JBONMOLUMA YesioBeEKA (AHTPOMOreHes)

ABwxyuime cunbl (hakTopbl) aHTPONOreHesa

OCHOBHbl€ CTaAuV 3BONOLMY YenoBeKa

Yenoseyeckune pacbl U NPUPOSHbIE
aganTauum yenoseka

Pe3epBHbIil ypok. O606LLEeHNE MO TeMe
«BO3HUKHOBEHME U Pa3BUTUE XXU3HU Ha
3emne»

JKOJIOra KakK Hayka

Cpeabl 06UTaHUS 1 3KONOTNYecKme
(hakTopbl

AbuoTunyeckue thaktopsl. JlabopaTopHas
pa6oTta Ne 3. «Mopdonornyeckue

0.5

0.5

bubnuoteka LLOK
https://m.edsoo.ru/863ea5a6

bubnuoteka LLOK
https://m.edsoo.ru/863ea6he

buénuoteka LLOK
https://m.edsoo.ru/863ea8bc

bubnuoteka LLOK
httos://m.edso0.ru/863ea48e
bubnuoteka LLOK
https://m.edsoo.ru/863eac2c

buébnuoteka LLOK
https://m.edsoo.ru/863ead44

bubnuoteka LLOK
https://m.edsoo.ru/863eaea?

buénuoteka LLOK
https://m.edsoo.ru/863eafec

bubnuoteka LLOK
https://m.edsoo.ru/863eb10e


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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0COBEHHOCTW PacTEHWN N3 pasHbIX MeCT

obuTaHusa». JlabopaTopHaa pabota Ne 4.
«BnnaHue cBeTa Ha poCT U pa3BuTHe
YepeHKOB Koneyca»

BroTunyeckue aktopbl

OKONOTNYECKNE XapaKTEPUCTUKN
nonynauuun. Mpaktnyeckan pa6orta Ne 2

«[1oACYET NNOTHOCTM NONYAALMIA Pa3HbIX

BMAOB pPacTeHUn»

CoobuecTBa opraHn3mMos — 6MOLLEHO3

DKOMIOrnyeckKme cnctembl (3KOCUCTEMBI)

OCHOBHbIE MOKa3aTe/in 3KOCUCTEMBI.
Jkonornyeckne nupamugsl. CBoicTea
akocuctem. Cykueccus

MpupoaHbIe 3KOCUCTEMDI
AHTPONOreHHbIe 3KOCUCTEMBI

Buocpepa — rnobanbHas skocuctema
3emnu

3aKOHOMEPHOCTH CYLL,ECTBOBAHMSA
6uocepsl
UenoBeyecTBo B buoctepe 3emnu

CocyuiecTBoBaHMe NPUPOAbI U
yenoBeYecTBa

Pe3epBHbIil ypoK. O606LeHme TeMbl

«CoobLiecTBa 1 3KONOrM4YecKmne CUCTEMbI»

0.5

bubnuoteka LLOK
httDs://m.edso00.ru/863eb348

bubnuoteka LLOK
https://m.edsoo.ru/863eb46a

bubnuoteka LLOK
https://m.edso0.ru/863eb46a

bubnuoteka LLOK
https://rn.edsoo.ru/863eb5fa

bubnuoteka LLOK
https://m.edsoo.ru/863ebb5e

bubnuoteka LLOK
https://m.edsoo.ru/863ebd16

buénuoteka LLOK
https://m.edsoo.ru/863ebale


https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

oudmoreka [{IOK






