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Koprys, 2025
MOSICHUTEJILHASI 3ATTUCKA

[Ipu pazpaboTke mporpaMMsl 10 GHOJIOTUH TEOPETHUECKYIO OCHOBY ISl OIIPENENICHUs TOAX0H0B
K (QOpPMUPOBaHHIO COJIEpXKAHUSI ydeOHOro TmpeaMmera «BHONOTUS» COCTaBHIU: KOHIENTYallbHBIC
nojoxenuss ®I'OC COO o B3anM00OYCIOBICHHOCTH WEJNeH, COAEpKaHUs, Pe3yIbTaTOB OOydeHHsS |
TpeOOBaHMII K YPOBHIO IOJATOTOBKM BBITYCKHUKOB, MOJOXEHHs 00 OOIMX LEeNiX ¥ NpUHIHMIAX,
XapaKTepU3YIONIHX COBPEMEHHOE COCTOSIHAE CHCTEMBI CPEJHEro o0Iero odpasoBaHusi B PoccHiickoit
Oepepanny, a TakKe TMOJOKEHHS O crienuuKe OMOIoTHY, e€ 3HAYCHUN B TIO3HAHUH XUBOM MPUPOJILI U
oOecreyeHu CyILIeCTBOBaHUSl uesoBeueckoro ooOmectBa. CorjacHO Ha3BaHHBIM — OJIOKECHUSIM,
oTpe/ieNieHbl OCHOBHbBIE (PYHKIIMU MPOTPaMMBI 0 OHONOTUH U €€ CTPYKTYpa.

[Iporpamma mo Omonornu AaéT MpPEACTaBICHWE O IeAX, 00 oOmiell cTpaTreruu OO0ydYeHUs,
BOCITUTAHUSI W Pa3BUTUSI OOydaromuxcsl cpeicTBaMu ydeOHoro mnpeamera «buomorus», ompenensier
o0s3aTeNIbHOE NPEAMETHOE COAep)KaHUE, €ro CTPYKTYpY, paclpeAeieHue MNO pa3feiaM H TeMawm,
PEKOMEHJIyEeMYIO TOCIIEIOBATEIBHOCTh U3yUCHHS YYEOHOTO Marepuana ¢ y4ETOM MEXKIIPEIMETHBIX U
BHYTPHUITPEMETHBIX cBsi3el, JIOTHKH 00pazoBaTeNbHOTO nporiecca, BO3PACTHBIX
0co0eHHOCTEH 00yUaIomuXCs.

B mporpaMMe mo OWOJOTMH TAaKKE YYHUTBHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMbIM JIMYHOCTHBIM,
MeTanpeMETHBIM M TPEIMETHBIM pe3ysbraTaM o0yueHHs B (POPMUPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEILHON  JIeSTeIbHOCTH/y4eOHBIX JEHCTBUM 00ydaromuxcss 10 OCBOCHHUIO COZICpIKaHHs
OHMOIOTHYECKOT0 00pa30BaHMS.

B mnporpamve 1o Owmomormm (10-11 xkmaccel, 0a30BBIA YPOBEHB) pPEATM30BAH MPHUHIIAII
NPEEeMCTBEHHOCTH B U3yYeHUU OHOJIOTHH, Oiarofaps 4yeMy B Hell mpocMaTpUBaeTCsl HAIPaBICHHOCTh Ha
pa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, EHHOCTHBIX
OpPHCHTAINH JIMYHOCTH, KOJOTHYECKOTO MBIINUICHHS, TPEACTABICHUH O 3J0pOBOM 00pase >KHU3HU U
OepeXHBIM OTHOIIEHHWEM K OKpyXaromed mnpupoanoil cpeme. Ilosromy Hapsgy ¢ u3ydeHHEM
001IeONOTOTHUECKIX TEOPHUH, a TaKkKe 3HAHUI O CTPOCHHH JKUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX TIPOTEKAIONIMX B HHUX TMPOIECCOB B TMpOrpamMMme IO OHOJOTMH YJeNeHO BHUMAaHHUE
UCIIOJIL30BAHUIO TIOJTYYCHHBIX 3HAHWN B MOBCEAHEBHOW JKU3HU JUISl PEIICHUS MPUKIATHBIX 33/1a4, B TOM
yucae:  NPOQWIAKTHKH  HACIEACTBEHHBIX  3a00JieBaHMI  YeNOBEKa,  MEIUKO-TEeHETHYEeCKOTro
KOHCYJIFTUPOBaHUS,, OOOCHOBAaHUSI JKOJOIMYECKH LEJIECOOOPa3HOro TMOBEIACHUS B OKpY’Karole
MIPUPOHON cpelie, aHANN3a BIMSHUS X03IHCTBEHHOMN JICITEILHOCTH YEIOBEKa Ha COCTOSIHUE TIPUPOJTHBIX
Y UCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHIMAaHUsI K TPHUKIIAJHONW HAMPaBIEHHOCTH Y4eOHOTO IIpeIMeTa
«buonorus» MpoANKTOBaHO HEOOXOAUMOCTBIO 00ECTICUEHUS! YCIOBHM I pEILICHHUS OAHOM U3 aKTyallbHBIX
3aJ1a4 IKOJBHOTO OHOJIOTHYECKOro 00pa3oBaHusl, KOTOPas Mpe/rnoiaraeT GOpMHPOBAHKE Y O0YIAIOIIHXCSI
CIOCOOHOCTH aJIalITUPOBATHCS K M3MEHEHHSIM JIMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonorust Ha ypoBHE cpenHero o01ero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT
(dopMmupoBaHHe y OOy4AIOIIUXCS MPEJCTABICHUH O HAyYHOW KapTHHE MHUpA, paciiupseT U oboOImaet
3HAHUSI 0 )KUBOU MPHUPO/IE, e€ OTIIMIUTEILHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIMU U DBOJIIOIINH, CO3TAET
YCIOBUSL JJIsI: TO3HAHUS 3aKOHOB YKMBOHM MpHUPOABI, (hopMHupoBaHUS (QYHKIMOHAIBHOW T'PaMOTHOCTH,
HaBBIKOB 3I0pOBOTO U Oe3omacHOro oOpas3a >KH3HH, SKOJOTMYECKOIO MBILIUICHHUS, LEHHOCTHOTO
OTHOIICHUS K )KUBOW MPHPOJIC U YCIOBEKY.

BounbIioe 3naueHne OHOIOTHSI UMEET TAaKXKe [T peIlICHHST BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3a]1a4
cpexnero oOmiero o0Opa3oBaHMs, coLMANM3aluKM oOydvaroumuxcs. M3ydeHue Ouonormum oOecreunBaeT
ycnoBus i (POPMHUPOBAHUSI MHTEIICKTYalbHBIX, KOMMYHHUKAIUOHHBIX W WH(POPMAIMOHHBIX HABBIKOB,
JCTETHYECKON KYJIBTYPBI, CIIOCOOCTBYET MHTEIpaldy OHOJNIOTHYECKMX 3HAHWH C IMPEJCTABICHUSIMH W3
JOpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3MKH, XMMWUU WM Treorpaduu. HazBaHHBIE MOJIOKEHHS O
MpeHA3HAYCHUH Y4eOHOTo mpeamera «BHOMOTHS» COCTaBHIM OCHOBY ISl OMPEICICHUS MOJIXOIO0B K
0TOOpPY M CTPYKTYPUPOBAHHUIO €TO COJCPIKAHMS, TPEJICTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

Ot0op conepxaHusi ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIICCTBIEH C
NO3ULHUI KyIbTypoCcOoOOPa3HOTO MOAX0/Aa, B COOTBETCTBUH C KOTOPHIM O0YyYaroIIfecs AOJDKHBI OCBOUTD



3HaHUsI W YMEHHs, 3HauuMble JUIS (HOPMHUPOBaHUS OOLICH KyJIbTYpbl, ONpENCINSIONINe aJleKBAaTHOE
MOBEJIEHNE YeOBEeKa B OKPYKArOIIeH MPUPOIHON cpeiie, BOCTpEOOBaHHBIC B MOBCEIHEBHOW XHU3HU H
MIPaKTHYECcKOH aesrenpHOCTH. Oc000e MECTO B ATOM CHCTEMEe 3HAHWW 3aHUMAIOT JJIEMEHTHI COIepKaHus,
KOTOpBIE CIIy’KaT OCHOBOH Juis (hOPMUPOBAHUS MPEACTABICHUN O COBPEMEHHOH €CTECTBCHHO-HAYYHOM
KapTHHE MUPA U HEHHOCTHBIX OPHEHTALUSIX JUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3alUU OHOJIOTUIECKOTO
o0pa3zoBaHMUs.

CTpyKTypHUpOBaHHE CO/ICpKaHUs Y1eOHOTO MaTepraia B IporpaMMe 1o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM HPUOPHUTETHOTO 3HAUYEHHs 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX XKHMBOH HPUPOIBL, O €€
YPOBHEBOW OpraHU3aI[MMl M HBOIIONWU. B COOTBETCTBMH C 3THM B CTPYKType y4eOHOTrO IpeaMera
«buonorus» BhIIENEHBI CIEAYIOIINE COEepKATENbHbIC JTHHUM: «brHoNorus Kak Hayka. MeToJIbl HayYHOTO
no3HaHUs», «KieTka kak Ononorudeckas cucremay, «Opranusm Kak OHonoruieckas cucremay, «Crucrema
¥ MHOT000pa3ue OpraHu4IeCcKOro MHPa», « IBONIOIHS )KUBOH MPUPOMABD, « IKOCUCTEMBI U MPHUCYIIHE UM
3aKOHOMEPHOCTI.

Hens wu3yyenuss yweOHoro mpenmera «buonmorus» Ha 0a30BOM ypoOBHE — OBJaJCHHE
00yYaroIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(PYHKIMOHATBFHON OpraHu3aliy KUBBIX CUCTEM Pa3HOTO PaHTa
1 IprOOpeTeHrne YMEHHUH HCIIONIb30BaTh 3TH 3HAHUS NI TPAMOTHBIX JEHCTBUH B OTHOIIEHHH OOBEKTOB
JKUBOU MPHUPOIBI M PEIICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

HocTmwxeHne nend wu3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
obecrnieunBaeTCs pelIeHUEM CIEAYIONINX 3a/1a4:

OCBOCHHE OOYYaIONIMMHUCS CHUCTEMbl 3HAHUN O OHMOJOTHYECKHX TEOPHUSAX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBUiIaX, CIyXKallMX OCHOBOH A (OPMHPOBAHHS NPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YyHOTO ITO3HAHUS, CTPOCHWH, MHOTOOOpa3uul H
O0COOCHHOCTSX KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BRIAAIOMINXCS OTKPBITUSIX M COBPEMEHHBIX
HCCIIeIOBaHUSIX B OMOJIOTHH,

¢opmupoBaHre y OOy4aroIUMXCS MO3HABATENbHBIX, HWHTCUICKTYAIBHBIX M  TBOPYECKHX
crocoOHOCTEH B TpoIlecce aHaM3a JaHHBIX O MyTAX Pa3BUTHS B OMONOTHM HAYYHBIX B3TJISIOB, HIEH U
MOJIXOJIOB K U3YUYCHHUIO )KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHu3allii;

CTaHOBIICHHE y oOyuaromuxcs oOmed KyabTypbl, (YHKIMOHAJIBHOW TPaMOTHOCTH, Pa3BHTHE
YMeHHI 0OBSICHATH M OIICHUBATH SBJICHHUS OKPYKAIOIIETO0 MUPA YKUBOW MTPUPOJILI HA OCHOBAaHUH 3HAHUN U
OTIBITA, IOJYYEHHBIX MTPH N3YYEHUH ONOJIOTHH;

¢dbopmupoBaHKe y 00y4arOIUXCsl YMEHUH HIUTIOCTPUPOBATh 3HAUEHHE OMOJIOTHUECKUX 3HAHUH B
MPAKTUYECKON NEATENIbHOCTA 4YeJIOBeKa, pPa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHWE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM JKMBOH TPHPOJIH,
HEOOXOIUMOCTH OEpeKHOr0 OTHOLICHUS K HeW, COONIOJeHHs STHYECKHMX HOpPM MpU TNPOBEACHUH
OHMOJIOTHUYECKUX UCCIIEIOBAHUN;

0CO3HaHUE IICHHOCTH OMOJIOTHYECKIX 3HAHHM JUTS TIOBBIIICHUS YPOBHS SKOJIOTHUYECKON KYJIBLTYPBI,
Uit GOPMUPOBAHHS HAYYHOTO MHUPOBO33PCHUS;

MPUMEHEHUE TNPUOOPETEHHBIX 3HAHMA W YMEHUH B TIIOBCEAHEBHON JKWU3HW /IS OILCHKH
TIOCIIEICTBUMA CBOCH NEATEIHHOCTH IO OTHOIICHHUIO K OKpYXalommel cpeme, COOCTBEHHOMY 30POBBIO,
00ocHOBaHUE U coOMIoIeHNE Mep NPO(HUITaKTHKHY 32a00ICBaHUH.

B cucreme cpegnero oduiero oopasosanust «bronorus», n3yyaemast Ha 6a30BOM ypOBHE, SIBIISIETCS
00s13aTeIbHBIM Y4eOHBIM MTPEIMETOM, BXOASIINM B COCTaB MpeAMETHOH 00macTn «EcTecTBeHHO-HAayJHbIE
NPEAMETBD).

st u3yuenus: 6Monoruu Ha 6a30BOM YPOBHE CpeIHETO O0IEero 00pa3oBaHus OTBOIUTCS 68 4acoB:
B 10 ximacce — 34 gaca (1 gac B Hemenio), B 11 kimacce — 34 gaca (1 gac B Hemeo).

Ilo umozam usyuenusn yueonozo npeomema ¢ 10 u 11 knaccax npoeooumcs npomesHCymouHasn
ammecmayus 6 meyenue 00H020 yPoKa 6 hopme mecmupoeanus.

COJAEP)XAHUE OBYYEHMUSA
10 KJIACC

Tema 1. BuoJiorus Kak Hayka.



buonorus kak Hayka. CBs3p OHWONOrMHM C OOIIECTBEHHBIMU, TEXHHUYECKUMH U JIPYTHMHU
€CTeCTBeHHBIMU HayKaMmH, (pritocodueit, 3TUKO, SCTEeTUKOH U paBoM. Pois 6nosoruu B hopMUpOBaHUH
COBpEMEHHOH Hay4YHOH KapTHHBI Mupa. CuctemMa OMOIOTHYECKUX HAYK.

Meroapl TO3HAHUS >KUBOW MpHUPOABl (HAOMIONCHUE, HSKCIICPUMEHT, OIHCAHHUE, W3MEpPCHUE,
KIJIACCU(UKAIIHS, MOJICIUPOBAHNE, CTATUCTHYECKAs: 00padOTKa JaHHBIX).

JdemoHcTpanuu:

IMoptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmuiel ¥ cxembl: «MeTo bl TO3HAHUS KUBOU TPUPOIBD).

JlaGopaTopHble U MpaKTH4YeCKUue padoThl:

[Ipaxtrueckas padota Ne 1. «Vcronbp30BaHme pa3IMIHBIX METOIOB IIPH H3yICHUH OMOJIOTHIECKIX
0OBEKTOBY.

Tema 2. JKuBble cucTeMbl U UX OPraHU3aLHUs.

Xussle cuctemsl (OMOCHCTEMBI) Kak MpeAMET n3ydeHust ouonoru. OTIMYUe KUBBIX CUCTEM OT
HEOPraHU4YEeCKOU MPUPOJIbI.

CaoiicTBa OmMocHCTEM UM UX pa3HooOpa3ue. YPOBHU OpPraHU3allui OMOCHCTEM: MOJEKYJISPHBIMH,

KJIETOUHBIHN, TKaHEBBIH, OpraHu3MEHHbIH, MOMYJISIUUOHHO-BU0BOM, 3KOCUCTEMHBIN
(ObuoreoneHOTHYECKUT ), OHOCHEPHBII.
JdemoHcTpanun:

Tabnuiet 1 cxembl: «OCHOBHBIC IPU3HAKH KHU3HW», « Y POBHH OPTaHU3AINHU KUBOU TPUPOIBD».
O6opynoBanue: Mozens Monekyisr JIHK.

Tema 3. XumMnuecknii cocTaB M CTPOEHHE KJICTKH.

XHUMUYECKUH COCTaB KIETKH. XUMHYECKHE dJIEMEHTBI: MaKpOAJIEMEHTHI, MUKPOJIEMEHTHI. Boga
¥ MUHEpaJIbHbIE BEIIECTBA.

OyHKIMK BOABI 1 MUHEPATBHBIX BEIIECTB B KieTke. [lomaepikaHre 0cCMOTHYECKOTO OaaHca.

benxu. CoctaB u cTpoeHue O€IKOB. AMHUHOKMCIOTHI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE AMUHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOM MOJEKYJIBI
(mepBuYHas, BTOpPUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE CBOMHCTBa OEIKOB.
Buonornueckue GpyHKINN OETKOB.

depMeHTHI — OMoJIoTHIeCKUe KaTanmn3aTopsl. CTpoeHue hepMeHTa: aKTHBHBIN IIEHTP, CyOcTpaTHAs
cneuupuaHocTh. Kopepmentsl. Buramunbl. Otinmuust pepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aTOPOB.

VYraeBoapl: MoHOcaxapunpl (TNIOKO3a, pubo3a W ne3okcupubo3a), aucaxapuisl (caxaposa,
JIaKTO3a) U MoJIncaxapuabl (Kpaxmal, TIIMKOTeH, LeJUI03a). bruonornyeckne GpyHKIMN yriieBOIOB.

Jlumuapt: TpurMIepuasl, Gochomunuapl, crepouasl. [uapoduisHO-ruapodoOHbIE CBOMCTBA.
Buonornueckue Gpynkumu munuaos. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMITUI0B KaK UCTOUHUKOB SHEPTHH.

Hyxneunossie xucnotel: JHK u PHK. Hykneotuasl — MOHOMEpHl HYKJIEHMHOBBIX KHCIOT.
Crpoenne u pyakmun JJHK. Ctpoenune n pynxmun PHK. Bunsr PHK. AT®: ctpoenune u QyHKITHH.

Hutonorus — Hayka o kierke. Kiietounas Teopusi — mpuMep B3auMOACUCTBUS UACH U (HaKTOB B
Hay4YHOM MO3HaHUH. MeTO/bI U3yUEHHsI KIIETKH.

Knerka kak menoctHas skuBas cucrema. OOmiye NpU3HAKM KIIETOK: 3aMKHyTas Hapy>KHas
MemOpana, mosnekysbl JIHK kak remeTndeckwii anmnapart, cucTemMa cuHTe3a Oenka.

Tumbl  KIETOK:  JyKapuUOTHUYecKass W mpokapuorndeckas. (OCOOEHHOCTH  CTPOCHUS
NpOKapuOTHUeCKON KiIeTKH. KierouHas crteHka Oakrepuil. CTpoeHHE 3SyKapHOTHUECKOM KIICTKH.
OCHOBHBIE OTJINYHS PACTUTENBHOM, )KUBOTHOW M TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIETOYHAs CTEHKa, TJIMKOKAIMKC, WX (QyHKIHH.
[Ina3smatnueckast memOpana, e€ cBoiicTBa 1 QpyHkuuu. LluToruiasma u e€ opranouasl. OqHOMEMOpaHHbIE
opradouasl kietku: OIIC, ammapat ['onbmxu, nn3zocomsl. IlodyaBTOHOMHBIC OpPraHOWIBI KIIETKH:
MUTOXOHAPUH, TIacTUAbL. [IpoucxoxaeHne MUTOXOHApUN U mactua. Buasl miactun. HememOpanHasie
OpraHouAbl KJIETKUA: PHUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPHUOIH, PECHUYKH, XIYTHKH. DYyHKIUH
OpPraHOMNOB KJIETKH. BKIItoueHws.

SAnpo — perymaropHelii neHTp KieTku. CTpoeHue siapa: siaepHas 000i0YKa, KapHoIia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.



TpaHCIIOpT BELIECTB B KJIETKE.

JdemoHcTpanum:

Hoptpetsr: A. Jlerenryk, P. 'y, T. lIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panknus, K. M. bap.

uarpammel: «PacnpeneneHie XUMHUYECKUX 3JE€MEHTOB B HEXHUBOU mpupone», «Pacnpenenenue
XUMHYECKUX IIEMEHTOB B KUBOU MIPHUPOIEN.

Tabauiel u cxeMel: «llepronndeckas TabauIa XUMHUYECKUX 3JIEMEHTOBY», «CTpOSHHE MOJIEKYJIbI
Boabl», «buocuntes Oenka», «CtpoeHue moisekynsl Oenka», «Ctpoenue ¢epmentay, «HykinenHoBble
kucnotel. JHK», «Ctpoenue monekynsl AT®», «CTpoeHHE 3yKapHOTHYECKOH KIETKW», «CTpoeHue
JKUBOTHOW KJIIETKH», «CTpOCHHE paCTUTEIHHOW KIETKW», «CTpOCHHE MPOKAPHOTHUCCKOU KIICTKH,
«CtpoeHue sapa KIETKI», « YTIAEBOAB, «JIUMUIb.

O6opynoBaHue: CBETOBOW MUKPOCKOIL, 000PYI0BaHHUE JUIS POBEIEHUS HAOIIOCHUN, NU3MEPEHHIA,
9KCIIEPUMEHTOB, MUKPOIIPETIapaThl pACTUTEIbHBIX, )KUBOTHBIX W OaKTEPHUAIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYEeCKUE PA0OTHI:

JlaGoparopHas padora Ne 1. «M3ydyeHne KaTaluTHYECKOH aKTHBHOCTH (epMEHTOB (Ha MpHUMEpe
aMUIIa3bl WU KaTaJla3bl)y.

Jlabopatopnas pabota Ne 2. «M3ydeHne CTpOSHHUS KIETOK pACTEHUH, )KUBOTHBIX U OaKTepHil o
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE.

Tema 4. ) KuzHeneATeJbHOCTDL KJIETKH.

OOMeH BEIIeCTB, MIIM METa00JM3M. ACCUMIUIANMS (IUIACTHYCCKUH OOMEH) M JUCCHMUIISIIIS
(PHEpreTHYecKuii 0OMEH) — IBe CTOPOHBI €IMHOTO Tpollecca MeTadoan3Ma. Poilb 3aKOHOB COXpaHEHUS
BEIIIECTB U PHEPTUHU B IOHUMaHUN MeTabo0In3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbd. Poib hepMeHTOB B 0OMEHe BemecTB 1
MIPEeBPAIICHUN YHEPTUU B KIETKE.

dotocunTe3. CBeroBas u TeMHOBast pasbl poTocunTe3a. Peakiuu portocunTesa. DpdekTnBHOCTD
¢dorocunTesa. 3Hayenue GoTocuHTE3a AN KU3HU Ha 3emiie. BinusiHue ycnoBuil cpeapl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIIIEHHSI €T'0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHHUIA.

XeMOCHHTE3. XEMOCHHTE3UPYIOMNEe OaKkTepru. 3HAUCHHE XEMOCHHTE3a JIJIS )KM3HU Ha 3eMIle.

OHepreTuueckuii oOMeH B KJEeTKe. PaclieruieHue BelIecTB, BBIICICHHE U aKKyMYJIHPOBaHHUE
9HEPTUHU B KJIETKE. DTallbl dHepreTuyeckoro oomena. I'nukonus. bpoxkenue u ero Buasl. Kucnopognoe
OKHCJICHHE, WIN KiIeTouHoe neixaHue. OxwucnutenbHoe GdochopunupoBanne. OPPEKTHBHOCTH
SHEPreTHYECKOro 0OMeHa.

Peaknuu marpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus reneruueckoi
nH(popMaIK B KIeTKe. | eHeTHdecknit Kol M ero cBoWCTBa. TpaHCKpunmus — MaTpuaHbIi cuaTe3 PHK.
Tpancmsauusa — 6uocunTe3 Oenka. Jtambl TpaHcaanuu. KomupoBanue ammuHOKucioT. Pomp pubocoMm B
OounocuHTe3e OernKa.

Hexnertounpie ¢opmbl xu3Hu — BUpychl. Hctopust otkpeiTus BupycoB (. WM. BaHOBCKHit).
OcoOeHHOCTH CTPOEHUS M JKU3HEHHOTO IIUKJIa BUPYcoB. bakreprodaru. bone3nn pacTeHuiA, )KIUBOTHBIX U
YeNloBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnonedpunura yenoseka (BUY) — Bo3Oyaurens CITHN/a.
OOpatHast TpaHCKpUIILMS, peBepTaza M HHTerpasa. llpodunakTuka pacnpocTpaHEHHS BHPYCHBIX
3a0051eBaHUil.

JdemoncTpanun:

Hoprpetsi: H. K. Konsuos, J. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumpel u cxeMmbl: «Tunbl nmuTanus», «Metabomu3my, «MUTOXOHAPHUN), «DHEPTeTUIECKUN
obmeny, «Xiopomracty, «Dorocunaresy, «Ctpoenne JJHK», «Ctpoenne u GpyHKIHMOHUpPOBAHHE TEHAY,
«Cunre3 Oenka», «['eneTnueckuii koa», «Bupycei», «bakrepuodarm», «CTpoeHHE M KU3HEHHBIH LUK
Bupyca CIIMa, Gaktepuodaray, «Permkanus JHK».

Oo6opynoBanne: Moaenu-anumkauu «Y nsoenue JIHK u Tpanckpunmmsy, «buocunrtes 6emkay,
«CtpoeHue KIeTKn», MoJieis cTpykTypsl JJHK.

Tema 5. PazmMHo:xeHHe U HHIAUBUAYAJIBHOC PA3BUTHEC OPraHU3MOB.



Knetounslit nnKII, MU KU3HEHHBIN UK KIeTk. MHTepdasza u muto3. [Ipomeccel, nporekaromye
B uHTepdasze. Permmkanms — peaknust MatpuaHoro cuare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Ha0O0p — KapHOTHUII. JIWTUIONAHBIN U TAIIOUIHBIN XpOMOCOMHBIE HaOOpEI. XpoMaTuasl. [{uTomornaeckue
OCHOBBI Pa3MHOXEHMSI U MHANBHUYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne kimetkn — muto3. Craaum murtosa. IIpomecchl, mpoucXonsdlive Ha pa3HBIX CTagUsIX
MHTO3a. BHONOrn4ecKuii CMbICI MUTO3A.

[Iporpammupyemast rudesb KJIETKH — alorTo3.

@®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrojoe M TOoNoBoe. Buabl Oecrosoro pazMHOXKEHUS:
JIEIICHUe Ha/JBOE, TIOYKOBAaHWE OJHO- ¥ MHOTOKIETOYHBIX, CIIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHoOkeHHue. VIcKyCCTBEeHHOE KIIOHMPOBAHNWE OPTaHU3MOB, €T0 3HAYCHHE IS CENIEKIINH.

[NonoBoe pa3MHOKEHHE, €0 OTINYHS OT OECIIONOTO.

Metio3. Ctaguun Meiio3a. IIpoueccel, mpoucxonadiue Ha cTagusx Merosa. IloBenenne xpomocoM
B meio3e. Kpoccunrosep. buosorndeckuii cMpIc M 3HaU€HUE MeH03a.

l'ameTorenes — mpouecc oOpa3oBaHMs IOJIOBBIX KIETOK Y JKUBOTHBIX. [loJIOBBIE >Kene3bl:
CEeMEHHHKH U simyHUKH. OOpa3oBaHKe U pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CIIepMaTO30H 1, SHICKICTKA)
— criepMaroreHes u oBoreHe3. OcoOEHHOCTH CTPOEHUS AUIIEKIIETOK U criepMaTo30u0B. OTIOI0OTBOPEHHE.
ITapTeHorenes.

WnpuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (IMOpUOTreHe3). DTambl
SMOpPHOHAJIBHOTO pA3BUTUS Y TIO3BOHOYHBIX JKHUBOTHBIX: JpOOJIGHWE, TacTPYJSIIHS, OpraHoreHes.
[HoctomOpronansHOe  pa3BuTHe. THUIBI  TOCTIMOPHOHAIBHOTO  Pa3BUTHA: TPSAMOE, HEMPSIMOe
(MmunHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHEIE
YPOICTBA.

Poct m pasButne pactennii. OHTOTE€HE3 IBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaJHud
pa3BUTHS.

JdemoncTpanum:

Tabmumpel u cxembl: «POopMBI  pa3MHOKEHHUS OPraHU3MOBY», «JIBOWHOE OIUIOAOTBOPEHHE Y
I[BETKOBBIX DacTeHHiD», «BereratnBHOE pa3sMHOXKEHHE pacTeHUi», «JleneHne KiIeTku OakTepui»,
«CTpoeHne TOJOBBIX KJIETOK», «CTpoeHne xpoMocoMbl», «Kmerounsii muxm», «Pemnmukamus JJHK»,
«Mutos», «Meosy, «I[Ipsmoe u HenpsiMoe pa3BUTUEY, «]'aMeTOTeHe3 y MIIEKONUTAIOIINUX U YEIOBEKay,
«OCHOBHBIE CTaTUN OHTOTCHE3aY.

O6opynoBaHue: MUKPOCKOI,  MHUKporpemnapatel  «CIiepMaTo30MIbl  MIICKOIUTAOIIETOY,
«Siueknerka MiekonuTarouiero», «KapuokuHe3 B KIETKaxX KOpELIKa JyKa», MarHUTHas MOJEIb-
ammrkanus «Jlenenue xkiaetkm», Moaenb JIHK, Mmoxens MeTadha3zHOW XpOMOCOMEL.

JlaGopaTopHble U MPaKTHYECKUE PA0OTHI:

JlaGoparopHast pabota Ne 3. «HaGoneHne MUTO3a B KJIeTKaX KOHYHKA KOPEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenapaTax».

JlabopatopHast pabora Ne4. «M3ydeHwe CTPOCHHsI TIIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciencTBeHHOCTh M K3MEHYHMBOCTH OPraHM3MOB.

[Ipeamer u 3amaun reHeTukd. McTopus pa3BUTHs TeHETUKH. Ponb nutonorun u sMOpHONIOTHH B
CTAaHOBJICHHN TE€HETHKH. BKIaj poCCHICKHX W 3apyOeXHBIX YUEHBIX B pa3BHTHE TE€HETUKH. MeTOIbI
TEHETUKUA  (TUOPUIIONIOTHYECKUM, IIUTOTEHETHYCCKUH, MOJICKYJIApHO-TeHETHUYeCKuit). (OCHOBHBIC
TreHETHYECKHE NOHATHA. | eHeTHuecKas: CHMBOJIHKA, UCIIONb3yeMasi B CXeMaX CKPEIINBaHHM.

3aKOHOMEpPHOCTH HACIIeJIOBaHUsl TMPHU3HAKOB, yCTaHOBIEHHBIE . Mennenem. MoHOrHOpHIHOE
CKpemnBaHue. 3aKoH eqMHO000pas3usi THOPHUIIOB MepBoro mokoyieHus. [IpaBuino momMuHHMpOBaHMA. 3aKOH
pacieruieHns Ipyu3HakoB. [ 'nnores3a yuctoTsl rameT. [lonHoe U HeTOMHOEe TOMUHHUPOBAHUE.

Jurnbpunnoe CKpeIIMBaHUE. 3akoH HE3aBUCHUMOTO HACJICJIOBaHUSl  IPU3HAKOB.
LuToreHeTnyeckue OCHOBBI ~ JUTHOPHIIHOTO  CKpEIIMBAaHWA. AHATW3WpPYIOIIee  CKpelrBaHue.
Hcnonb3oBaHue aHaIM3UPYIONIETO CKPEIIMBAHMS AJISl ONPE/ICIICeHUS] TEHOTHIIA OCOOH.

CuenyieHHOE HaclieioBaHue Tpu3HakoB. Pabora T. Moprana mo CHEMJICHHOMY HAaciIeJOBAaHHIO
reHoB. Hapymienue clieruieHust TeHOB B pe3yJibTaTe KPOCCHHTOBEPA.

XpoMocoMHas Teopus HacIeACTBEHHOCTH. | eHeTnyecKue KapThl.



lenetuka moma. XpoMOCOMHOE OmpelneieHHe IMojia. AYTOCOMBI U TOJOBBIE XPOMOCOMBL.
TI'omorameTHsle U reTeporaMeTHble Opraiu3Mel. HacnenoBanue npu3HaKkoB, CHEIIEHHBIX € IOJIOM.

N3meHunBOCTh. Buibl M3MEHUMBOCTH: HEHACIEICTBEHHAs WU HacieAcTBeHHas. Ponb cpenbl B
HEHACJICJICTBEHHON N3MEHYMBOCTH. XapaKTEPUCTHKA MOAN(PUKAITMOHHOW N3MEHYHBOCTH. BapuanoHHbIH
pAan 1 BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KoandecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U
X HOpMa peaknnu. CBoicTBa MOTU(UKAITMOHHON N3MEHINBOCTH.

HacnencrBenHasi, Wid reHOTHIIMYECKAs, N3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTh. Meiio3
U TOJIOBOM TpOIeCC — OCHOBA KOMOWHATMBHONW W3MEHYMBOCTH. MyTalMOHHAs W3MEHYHBOCTb.
Knaccudukarmmss Myranwii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIe. YacToTa W TPUYUHBI MYTalWi.
Myrtarennsle ¢pakTOpbl. 3aKOH TOMOJIOTHYECKHX PSI0B B HACIeACTBEHHOH u3MeHunBocTH H. . BaBuiosa.

BresaepHas HaciaeICTBEHHOCTh U N3MEHYUBOCTb.

l'enetuka wuyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl TE€HETHKU YEJIOBEKa:
TEHEATOTHYECKIH, OJM3HEIOBBIA, ITUTOTEHETUICCKUH, OMOXUMHUYECKHHA, MOJICKYJIIPHO-TCHETHIECKHMA.
CoBpeMeHHOE OTPE/ICIICHIE TeHOTHUIIA: IOJTHOTCHOMHOE CEKBEHHPOBAHKE, TCHOTUITUPOBAHNE, B TOM YHCIIC
¢ nomompio [1[[P-ananu3a. HacnenctBeHHbie 3a00ieBaHUs YeNOBEKa: TeHHBbIE OOJE3HH, OOJIE3HH C
HACJIEJICTBEHHON NPEepacioIOKeHHOCThIO, XPOMOCOMHBIE Oone3Hn. CoMaTHieckne W TeHepaTHBHbBIE
myTtaiud. CTBOJIOBBIC KJIETKU. [IpUHITUIBI 3I0pOBOTO 00pa3a >KU3HHU, AUATHOCTHKH, MPO(QUIAKTHKU U
JICUYCHUS] TCHETUYECKUX 0ose3Hel. MeanKOo-TeHeTHIeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON
TeHETUKH B TIPEJOTBPAICHUH U JICUSHIH TeHETHYECKIX 3a00IeBaHUN YeTIOBEKa.

JdemoHcTpanun:

Hoprperst: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. UerBepukosn, H. B. Tumodees-Pecosckuii,
H. U. BaBuios.

Tabmuimel u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHNE M €T0 IIUTOT€HEeTHIecKas OCHOBa», «3aKOH
paciieTuieHuss W €ro ILUTOTCHEeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurubpumHoe
CKpemuBaHue», «l{uromornyeckre OCHOBBI AUTHOPUIHOTO CKpeUUBaHus», «Meto3y, «B3anMoneiicTeue
aJUIETIbHBIX TE€HOBY», «['€éHeThyeckue KapThl PACTEHMI, >XKUBOTHBIX U 4YelOBeKa», «l'eHeTwka monay,
«3aKOHOMEPHOCTH HACJICIOBAHUS, CIIETICHHOTO C TIOJIOMY, « KaprOTHITEI YeI0BEKa U KUBOTHBIX», « BB
U3MEHYHMBOCTH», «MoaudukarmonHas U3MeHYMBOCTHY, «HacnemoBanue pesyc-dakrtopa», «l eHeTHka
TPy KpoBU», «MyTallMOHHAs! U3BMEHYUBOCThY.

O06opynoBaHre: MOAETH-AITUTAKAITIH «MoHnorubpumaHoe CKpEITUBAHHUEY, «Hemnomaoe
JIOMUHUpPOBaHue», «JlurnOpuaHoe ckpemnuBanue», «llepekpéct XpoMOCOM», MHKDPOCKON U
MuKporpenapat «/lpozoduna» (HopMa, MyTanuu (GopMbI KPBUTEEB U OKpPAacKH Temna), repbapuii «I opox
IIOCEBHO.

JlaGopaTopHble U MPaKTHYECKUE PA0OTHI:

JlaGoparopuast pabora Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPHHOTO W JUTHOPHIHOTO
CKpEIMBaHUs Y Ap030(HIIBI Ha TOTOBBIX MUKpPOTIpEnapaTaxy.

Jlabopatoprast pabora Ne 6. «M3ydenme MoauPUKAITHOHHOW W3MEHYMBOCTH, ITOCTPOCHUE
BAapUALMOHHOIO Psifia U BAPUALIUOHHOW KPUBOI».

JlaboparopHas pabota Ne 7. « AHANMHM3 MyTauid y Jpo30QHIbI Ha TOTOBEIX MHKPOITperapaTaxy.

[Ipaxtrueckas padora Ne 2. «CocTaBiieHHEe U aHAJIA3 POJIOCIOBHBIX UEJIOBEKAY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexiusi Kak Hayka M TIporecc. 3apoXKACHHE CeNeKIMH W JOMecTHKaiws. Ydenue H.
U. BaBunoBa 0 UEHTpax NPOHCXOXKICHHS M MHOrooOpasus KyJIbTYpPHBIX pacTeHuid. LleHTpbl
MIPOUCXOXKICHHSI JOMAIIHUX )KUBOTHBIX. COpT, MOPOAa, IITaMM.

CoBpeMeHHBIE METOJTBI CeTeKITNH. MaccOBBIN M MHIANBUAYATbHBIN OTOOPHI B CEIEKINH PACTCHUN
U KUBOTHBIX. OleHKa 3KcTepbepa. Bau3kopoacTBeHHOE CKpelMBaHUEe — WHOpHIWHT. Yucras JHUHUS.
CkpemuBanue 4HCTHIX JHMHUH. l'eteposuc, wim rubpugnas cuia. HepoacTBeHHOE CKpeLIMBaHUE —
ayropununr. OtnanéHHas rubpuansamus u e€ ycnexu. MCKyCCTBEHHBIM MyTareHe3 U IOJIy4EHHE
MOJTUIUIONIOB. JI0CTHIKEHNS CeNIEKIMN PACTeHHH, YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss Kkak OTpaciab TNPOM3BOJACTBA. [€HHass MHXKEHepus. OTambl CO3AAHHUA
pexomOuHanTHOM JIHK m Tpancrennsix opranmzmoB. Kierounas nmxenepus. KierouHsie KyJabTypHI.
MUKpOKJIOHAIBHOE pa3MHOKEHHE pacTeHnHu. Knonnposanune BBICOKOIIPOAYKTHBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKHE M dTHUeckue npodiieMbl. MO — reHerndecku
MOIU(UITUPOBAHHBIE OPTaHU3MBL.

[leMoHCTpanuu:

Hoprpetst: H. Y. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmuiel 1 cxembl: kKapta «LleHTpBl TPOUCXOXKICHUS U MHOT000pa3usl KyJIbTYPHBIX PACTCHHI,
«lTopomp! moMamrHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHmil», «OTnanéHHas THOPUAN3ANN»,
«Paborel axkamemuka M. @. MBanoBa», «[lomummonausy, «OO0BeKThI OHOTEXHOIOTrHN», «Kieroursre
KYJBTYpHI U KIIOHUpOBaHue», « KOHCTpyHpoBaHUE U EPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISIKU THIOIOB M KOPHETUTONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB PaCTEHHIA,
repbapuii «CelbCKOX03HCTBEHHBIE PACTCHUS.

JlabopaTopHbIe H MPaKkTHYeCKHe padoThI:

Okckypcust «OCHOBHBIE METOABl W JIOCTIDKEHHUS CeNeKIMH pAacTeHWd W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, MNIEMEHHYIO (JepMy, COPTOUCTIBITATEIHHBIN YIaCTOK, B TEINIMYHOE XO3SHCTBO,
1a00paTOPHUIO arpOyHUBEPCUTETA WIIM HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. JBoIOUMOHHAS OMOJIOTHS.

[IpeanockuUIKN BO3HUKHOBEHHS SBOIOIMOHHOW TEOPUU. DBOJIONMOHHAS TEOPHUS U €€ MECTO B
Ouonoruu. BivisiHue YBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuieTenscTBa SBOMONMU. [laneoHTONOTHYECKHE: TIOCIEIOBATEILHOCTh IOSIBICHUST BHIIOB B
MaJICOHTOJIOTHYECKOH JIETONHCH, Tiepexoaubie (hopMbl. broreorpadudeckre: cXoICcTBO U pasnuane GpayH
U QIIop MAaTEPUKOB U OCTPOBOB.

OMOpHOIIOTHYECKHE: CXOJACTBA M Pa3inyusi ASMOPHUOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENTFHO-aHATOMHUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE, PYIMMEHTapHBIE OpTaHbl, aTaBU3MBI.
MosiexyIapHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HAC/ICICTBEHHOCTH U OCHOBHBIX METa0OJUIECKUX
MyTel y BCeX OpraHu3MOB.

OpomonmonHast Teopust Y. JlapBuna. [Ipenmnocbuiku BOZHWKHOBEHHS NapBUHH3MA. [[Brokyrime
CWJIBI 3BONIIONMK BUAOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE MpPH OTPAHUYCHHOCTH DPECYpPCOB,
HeolpeieéHHAs U3MEHYUBOCTh, 0OpPh0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bononuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

Muxpossomtonus. [lomynsus kak eInHUIA BUIA 1 SBOTIOIHN.

Hewkymme cuibl ((akTopbl) 3BONIONWU BHUIOB B Mpupoae. MyTalMOHHBIA TpoLecc Hu
KOMOMHATHUBHAsI U3MEHYMUBOCTb. [{omyIs1inoHHbIE BOIHBI U Jiperid TeHOB. M30ns1us u Murparusi.

EctectBennsIif 0TO0p — HampaBisromuid hakTop 3BONFOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnioco6iieHHOCT, OpPTaHM3MOB KaK pe3yibTaT 3BONIONUH. lIpuMeps! mpucnocoOneHui y
OpraHu3MoB. ApoMOpP(O3bI ¥ UAUO0ATATITAIIUH.

Bun wu BugooOpasoanme. Kpurepuu Buma. OcHOBHbIE (QOpPMBI  BHUA000pa30BAHUSA:
reorpaugeckoe, IKOJIOTHIECKOe.

MakposBoitoniis.  DOpMbl  3BOJIOIUHM:  (PHIETHYECKAs, JAMBEPICHTHAs, KOHBEPICHTHas,
napauienbHas. HeoOpatuMocTh 3BOTIOINH.

[IponcxoxkmeHne OT HeCHEeNHaTN3uPOBaHHBIX TpeaKroB. llporpeccupyromas cremuaIn3als.
AnanTuBHAS pagrarsl.

JdemMoHcTpanum:

Hoprpertsi: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. Bap, 3. ['ekkens,
®. Mromtep, A. H. CeBeprios.

Tabmuiel U cxembl: «Pa3BuTHE OpraHUYECKOro MHpa Ha 3emiiey», «3apoibIlid MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CyllecTBOBaHUE», «ECTECTBEHHBIH OTOODPY,
«MHoroobpasmue CopToB pacTeHHi», «MHOT000pa3ne Mopo JKUBOTHEIXY, «[lomymsamumy», « MyTaruoHHas
U3MEHYHMBOCTBY, «ApomMopdosb», «nuoamantammm», «OOmas naereHepanus», «JBHKyIIUE CHIIBI
sBomonuny, «Kapra-cxema wmapmipyra nyremectsus Y. Jlapeuna», «boppba 3a cymiecTBoBaHHEY,
«IIpucnocobnenHoctp  opraHm3smMoB», «l'eorpadmyeckoe  BuIOOOpa3zoBaHHE», «IKOJOTHUECKOE
BHZI000pa30BaHME.



O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMU OKPACKU, HA0OD TUIOJIOB U CEMSTH,
koymekiust «[IpuMepsl 3alIMTHBIX MPUCTIOCOONEHUH Yy JKUBOTHBIX», MOAenb «OCHOBHBIE HAIpPaBICHHS
3BOIIIONINY, 00BEMHAS MOIETh «CTpOeHHe TOJIOBHOTO MO3Ta IIO3BOHOYHBIX).

Buoreorpaguueckast kapra mMupa, Koekus «PopMbl COXPaHHOCTH HCKOTIAEMBIX KUBOTHBIX U
pacTenui», Mojens amuirkals «llepexkpéct XxpoMocom», BIIaXKHBIE MTpenaparthl «Pa3BuTie HaCEKOMOTO0Y,
«PazBuTe marymkm», Mukponpemnapar «lposodmunay (Hopma, myTanmuu (HOpMBI KPBUIHEB U OKPACKH
Tema).

JlabopaTopHbIe M MpaKkTHYeCKHe padoThI:

Jlaboparopnas padorta Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHION.

JlabopatopHas paborta Ne 2. «Omnmcanue mpruCIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIIEHOTO
XapaxkTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BHTHeE KU3HU HA 3em.e.

JloHayuHBIE NIPEACTABICHUS O 3apOKACHUN XU3HU. HayuHble rUmoTe3sl BOSHUKHOBEHUS JKU3HU
Ha 3emye: abmoreHe3 W TAHCIEPMHS. XUMHUYECKas JBOJIONHS. AOWOTCHHBIH CHHTE3 OpPraHUYECKUX
BEIIIECTB U3 HEOPraHMUECKUX. DKCIIEPUMEHTAIbHOE MOITBEPKICHNE XUMUIECKOH 3Bomony. HavanbHbie
sTanel Ouonorndeckoi sBomonuu. ['mnoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MTPOTOKIETKH. [IepBrie kineTkn u ux sBomonusi. DopMrpoBaHre OCHOBHBIX TPYIIIT KHUBBIX
OpTaHHU3MOB.

Pa3zButue xu3Hu Ha 3emuie mo 3paM u nepuogam. Karapxeii. Apxeiickas u mpoTepo30icKas Spbl.
[laneozoiickas spa W e€ mepuoAbl: KeMOPHICKHIA, OPJOBUKCKHNA, CHIYPHUICKHH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3so30lickas 3pa U €€ IepruoIbl: TPUACOBBIM, FOPCKUIL, MEJTOBOM.

Kaitno3zoiickas 3pa u e€ nepruoapl: NaneoreHoBbIA, HEOTEHOBBIM, aHTPOIIOT€HOBBII.

XapakTepucTHKa KJIMMaTa W TeOoJOTHYecKHX mporeccoB. OCHOBHBIE 3Tambl SBONIOIHA
PacTHTEIBHOTO W XHUBOTHOTO MHpa. ApomMop¢o3sl y pacTeHHil M >XKMBOTHBIX. [losiBIeHMe, pacuBeT u
BBEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHU4ecKoro Mupa Kak oTpakeHue IBOJIOIUH. OCHOBHBIE CUCTEMATUYECKHE TPYIIIIBI
OpPTaHHU3MOB.

OBomonys 4enoBeka. AHTPOIONIOTHSA Kak Hayka. Pa3BuTue mpeicTaBiIeHH O MpPOMCXOKIACHUU
yenoBeka. Meroabl Hu3ydeHWs aHTponoreHeza. CXOACTBA M pa3iu4Msd YEJNOBEKa U KUBOTHBIX.
CucremaTnyeckoe MmoJI0KEHNE YEIIOBEKa.

JBwxkymue cuibsl (akTopsl) aHTpornoreHesa. HacnencTBeHHass M3MEHUYUBOCTh M €CTECTBEHHBIN
ot6op. OOmIecTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUH TPYy1a, MBILICHHE, PEUb.

OCHOBHBIE CTaIUH W BETBH JBOJIOIMH YEIOBEKA: aBCTPAIONMHUTEKH, YenoBek ymenslil, Uemoek
npsMoxoasui, YenoBek HeaHAepTanbCKui, UenoBek pazyMHbIi. Haxoaku HMCKONAeMbIX OCTaTKOB,
BpeMsi CYLIECTBOBaHHS, 00JIaCTh PaCIIPOCTPaHEeHNUs], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OcHOBHbIE OOINBIIME pachkl: eBporeougHas (eBpaswiickasi), HErpo-
aBCTpaIONIHAS (3xBaTopHaILHAas), MOHTOJIOWTHAS (a3maTcko-aMepHUKaHCKas). YepTor
NPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YeNOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHMs. EIUHCTBO
yenoBedeckux pac. Kputnka pacusma.

JdemoHcTpanuu:

Hoprpetsr: @. Pemn, JI. [Mactep, A. W. Omapun, C. Mumnep, I'. FOpu, Y. lapBus.

TaGnuirel u cxembl: «Bo3ankHOBeHHnEe CONHEUHON CUCTEMBI», «Pa3BuTHE OpraHn4eckoro Mupa,
«PacturenbHas kietka», «KuBotHas kietka», «lIpokapuoTmueckas kierka», «CoBpeMeHHas cHucTeMa
OpraHWYecKoro mupay, «CpaBHEHHE aHATOMHYECKHX YepT CTPOEHHS YelOBeKa W UYEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOIMYECKUX HAXOJOK TPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/pesneiime moam», «Jpesrue moau», «[lepBble cOBpeMeHHBIE T0An», «UenoBeyeckrne pach».

Oo6opynoBanne: My spka «IIporcxokaeHne demoBeka» (OI0CThI aBCTPAIONTUTEKA, TUTEKAHTPOTIA,
HeaHJepTajblia, KPOMaHbOHIIA), CICTIKN MM W300paKeHUs] KAMEHHBIX OpY/Hii IEpBOOBITHOTO YellOBEeKa
(xamHU-voMIIEpPHl, pyOuna, ckpebia), reoxpoHoyornyeckas tadnuua, Komiekuus «PopMbl COXpaHHOCTH
HCKOTIAeMBIX KHBOTHBIX H PACTCHUI.

JlaGopaTopHble U MPaKTHYECKUE PA0OTHI:



[MpakTrueckas padora Noe 1. «l3yueHue HMCKOMAEMBIX OCTATKOB PACTCHUN U KUBOTHBIX B
KOJUTCKIIUSIX).

OKCKypcHsl «OBOJIOIUSA OPTaHWYECKOTOo Mupa Ha 3emiie» (B €CTCCTBEHHO-HAyYHBIM WITH
KpaeBeI4ecKuil My3eit).

Tema 3. Opranu3mMsl 4 OKpY:Kawas cpeaa.

DKojorusi Kak Hayka. 3ajadd W pas3feiibl dKOJIOTHH. METOJbl SKOJIOTHMYECKUX HCCICIOBaHHA.
DKOJOTHYECKOe MAPOBO33PEHIE COBPEMEHHOTO YEIIOBEKa.

Cpenbl 0OMTaHUs OPraHU3MOB: BOHAS, HA3€MHO-BO3TyIIIHAS, IOYBCHHAS, BHYy TPHOPIaHU3MEHHAS.

Okonoruueckue (akropel. Knaccudukamms skonorudeckux  (HakTOpoB: aOHMOTHUYECKHE,
OMOTHYECKHE U aHTPOINOTeHHbIE. [leficTBHEe IKOTOTHIECKHX (PAKTOPOB HA OPTaHU3MBL.

AOunoTrdueckue (GaKTOpPHI: CBET, TeMIleparypa, BIakHOCTh. DoTomeprnomm3m. Ilpucmocobnenus
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX (PaKTOPOB. bruosoruiueckue puTMsl.

Buortnueckue ¢akropbl. Bumbl OMOTHYECKMX B3aMMOACWCTBUIN: KOHKYPEHIIHSI, XHUIIHUYECTBO,
cumbro3 u ero ¢opmel. llapasutusm, Koomeparusi, MyTyaiu3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJICOHUYECTBO). AMEHCANW3M, HEHUTpanu3M. 3HaueHHe OWOTHYECKUX B3aWMMOJCHCTBUN IS
CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTHYECKUE XapaKTEPUCTUKHU MOMysaiui. OCHOBHBIE IOKA3aTEeNH TOMYJISIINI: YACICHHOCTD,
IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTparus. JHHaAMUKA YUCIIEHHOCTH TOMYJISAIUU U €
peryJsus.

JdemoHncTpanum:

Hoptpetsr: A. 'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabmuiel u_cxemsl: kapta «[Ipupoanbsie 30HbI 3emin», «Cpelpl OOUTaHHS OPraHU3MOBY,
«Dotonepuonuzmy», «llomynsaium», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJSAIUUA HH(Y30pUH-
TyQenbkmny», «llumesbie menm.

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

JlaGoparopHast pabora Ne 3. «Mopdomornueckine 0cOOEHHOCTH PAacTEHHWH M3 pasHBIX MeECT
oOuTaHUS.

JlabopaTtopnas pabora Ne 4. « BnusiHE cBeTa Ha POCT M Pa3BUTHE YSPCHKOB KOJIEYCa.

[paktuueckas padbora Ne 2. «ITogcyér MIIOTHOCTH MOMYJISIIHNA Pa3HBIX BHOB PACTCHUI.

Tema 4. CoodmecTBa U IK0JIOTHYECKHE CHCTEMBI.

Coo0buiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTyphl OuOLIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumeBas). Bunbl-moMmuHaHTs. CBSA3H B OHOIIEHO3E.

Okonoruueckue cucteMbl (9Kkocuctembl). [loHATHE 00 2JKOcHCTeMe U OHOreoleHO3e.
OYHKIIMOHAILHBIE KOMIIOHEHTBHI SKOCHCTEMBI: IPOJYIIEHTH, KOHCYMEHTHI, peayleHTh. KpyroBopor
BEIIECTB U ITOTOK YHEPTUU B dKocucTeMe. Tpodudeckue (MHUIEBbIe) YPOBHU SKOCHCTEMBI. [IimeBkie renu
n cerd. OCHOBHBIE IIOKa3aTeNH DKOCHUCTEMBI: OmoMacca, MPOAYKIHSA. OKOJOTHYECKHE MHPAMUJIBL:
MPOIYKIINH, YACICHHOCTH, OroMacchl. CBOMCTBA SKOCHUCTEM: YCTOHIMBOCTD, CAMOPETYJIISNS, Pa3BUTHE.
Cykueccus.

IIpupoaHsie 3KOCHCTEMBI. JKOCHCTEMBI 03€p M PpeK. IKOCHUCTeMa XBOWHOTO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  HKOCUCTEMBL. ATPO3KOCHCTEMBI. YpOoskocucTeMbl. buonormdyeckoe u
XO35IICTBEHHOE 3HAYEHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak ¢akTop YCTOWUMBOCTH dKocucTeM. CoOXpaHeHHe OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3eMIie.

VYuenne B. U. Bepnaackoro o Guocdepe. I'panunpl, cocraB u crpykrypa Omocdepsl. Kusoe
BemectBO U ero ¢yaknun. OcobeHHOCTH OWocdepsl Kak TiIo0adhbHOW 3KOCHCTEMBI. JIMHaMHYecKoe
paBHOBecHe 1 0OpaTHast CBs3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOre0XMMHUYECKUE LUKIIBI 3JIEMEHTOB (YIiIepoaa, a30Ta). 30HaIbHOCTh
onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Ouochepe 3emiid. AHTpOIOreHHble H3MeHeHHs B Ouocepe. [obanbHbIe
9KOJIOTHUYECKHE POOIEMBI.



CocymiecTBoBaHMe TpHPOABl M uenoBedecTBa. CoxpaHeHne OMOpa3zHOOOpa3us Kak OCHOBA
ycroiunBocTH Ouocgepbl. OcCHOBa PpalMOHAIBHOTO YNPAaBICHHUS NPUPOJHBIMH DPECypcaMHd U HX
ucnonb3oBanue. JlocTikeHns O1OJIOrMH U OXpaHa PUPOIBL.

JdemoHcTpanun:

Hoptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbr u cxeMmsul: «[lumesBbie 1ienmn», «bHoOlEHO3: cocTaB M CTpyKTypay, «lIpupomHbre
coobmecTBay, «llenu nmutanus», «OKkomoruyeckas nupamuaay, «buocdepa u gemorex», «IxocucTemMa
LIMPOKOJUCTBEHHOTO Jieca», «DKOocHcTeMa XBOWHOro Jjeca», «buoieHo3 Bomoéma», «ArpoueHos»,
«IIpuMepHbIe aHTPOIIOTEHHBIE BO3ACHCTBHA HA IPUPOLY», « BaxkHelIIne HICTOYHUKHY 3arps3HEHHSI BO3IyXa
U TPYHTOBBIX BOJ», «[louBa — BaxkHeitmas cocraisiromas ouochepbl», «DakTopsl Jerpagald MO4By,
«I[lapuukoBbiit 3ddext», «DakTopbl panOaKTUBHOTO 3arps3HeHus Ouocdepb», «OOMmAs CTPyKTypa
o6uocdeps», «Pacmpoctpanenue xu3Hu B Ouocdepe», «O30HOBBINA 3kpaH Ouocheps», «Kpyrosopor
yriepoga B omocheper, «KpyroBopoT azora B IpHUPOIE.

O6opyoBaHue: MOJICb-anIiuKaus « TunuuHble OUOIICHO3bI», TepOapuii  «PactutenbHbie
cooOmiecTBa», komnekuuu «buoueHos», «Bpeaurenn BakHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repbapuu U KOJUIEKLMM PACTEHUH M XKMBOTHBIX, IPUHAUICKALINE K PA3HBIM 3KOJIOTUYECKUM IpyIIam
onHoro Buaa, Kpacuas xkuura Poccuiickoit deneparun, n300pakeHUs] OXpaHIEMBIX BUJOB PAacTeHHUN H
JKUBOTHBIX.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'UA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

Coriracao ®I'OC COO, ycTaHaBIHBaIOTCS TpeOOBAHHUS K Pe3yJIbTaTaM OCBOCHHUS 00YJIArOIITIMHCS
[IPOrpamMM CpeIHEro o0Iero 00pa3oBaHuUs: TMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX Pe3ylIbTaTOB OCBOSHHS MpeaMeTa « BHONoTHs» BIIENEHBI CIIeNyIOIIne
COCTaBJISIOIINE: OCO3HAHME O0YYaIONMMICS POCCHHACKON TPakJaHCKOW MASHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTENILHOCTH M CAMOOTIPEICICHHUIO, HAJTMYHEe MOTHBAIIMH K 0O0yUYEHUIO OMOJIOTHH,
LIeJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
WCTOPHYECKUX TPAIUINNA Pa3BUTHS OMOIOTUIECKOTO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH O0YYarOIINXCSI
PYKOBOJACTBOBATLCA B cBOeH ACATCIIBHOCTH HECHHOCTHO-CMBICJIOBBIMHU YCTAaHOBKaMH, IPUCYIIUMU CUCTEME
OHMOJIOTMYECKOT0 00pa30BaHusl, HAIMYKME 3KOJOTHUECKOTO PABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH KU3HEHHBIE TJIAHBI.

JImuHOCTHEIE PE3YIbTATBI OCBOCHUSA IMPEAMETA «bnonorusy JOCTUTAKOTCS B €IUHCTBEC yqe6H0171 u
BOCHUTATEIBbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPpAAUITMOHHBIMHA pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMU,
WUCTOPUYECKUMH W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPHUHATHIMA B OOINECTBE NpPaBHIAMH H
HOpPMaM¥ TIOBEJEHHSI M CIIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHHS, CAMOBOCITUTAHHUA W CaMOPa3BUTHS,
Ppa3BUTHS BHYTPEHHEHN MO3ULUU JIUYHOCTH, IATPUOTU3MA, YBAKEHUS K 3aKOHY U IIPABOIIOPSJIKY, UEIOBEKY
TpyJa U CTapiieMy MMOKOJICHUIO, B3aUMHOTO YBRXKCHUSI, OEPEKHOTO OTHOIICHHS K KyJIETYPHOMY HACIICHIO
U TpaJHuLXSIM MHOTOHAaLIMOHANBHOro Hapona Poccuiickoil denepanuu, npupoae U OKpyKarolien cpeae.

JImuHOCTHEIE PE3YIbTAaTBl OCBOCHHA y‘IC6HOFO nmpeamMeTa «bnonorus JOJDKHBI OTpaXaThb
TOTOBHOCTH M CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOACTBOBATHCS CPOPMHUPOBAHHOIN BHYTPEHHEH MO3HUIIUEH
JUYHOCTH, CHUCTEMOH  IEHHOCTHBIX  OpHEHTAllMii, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUH,
COOTBCTCTBYIOINHUX TPAJUIIUOHHBIM LICHHOCTAM pOCCHfICKOFO 06IlIeCTBa, paciinpCHUEC )KU3HCHHOT'O OITbITa
U OIIbITa ACATCIBLHOCTU B IIPOLECCC p€ajin3aliiii OCHOBHBIX HaHpaBHCHI/II‘/'I BOCIIUTATEIbHOM JACATCIIbHOCTU,
B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPaKAAHCKOW TMO3WIHHM O0YYaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHA POCCHICKOTO OOIIEeCTRa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00A3aHHOCTEW, YBKEHIE 3aKOHA 1 TPABOIIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW [ESITENBHOCTH NpPU CO3JaHMHM YYEOHBIX IPOEKTOB,
pelLIeHNnH Y4eOHbIX U T03HABATENbHbBIX 3314, BBIITOJHEHUH OHOIOTHYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTB OINpPENEIIATh COOCTBEHHYIO IIO3UIMIO II0 OTHOUIEHUIO K SIBICHUSAM COBPEMEHHOII
JKU3HU U OOBICHATE €€;

YMEHHE YYHTBHIBaTh B CBOMX ACHUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JrozeH ¢ pa3HbIMU YOEKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSMH U COLMATILHBIM IIOJIOKEHUEM;

TOTOBHOCTH K COTPYJHHUYECTBY B ITPOLIECCE COBMECTHOTO BBITMOIHEHUS YI€OHBIX, TO3HABATEIbHBIX
U MCCIICAOBATEIbCKUX 3aay, YBaXMTEJHHOTO OTHOIIEHHS K MHEHHIO OIIOHEHTOB MpPU 00CYKACHUH
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COAEePIKaHus;

TOTOBHOCTb K T'YMAaHUTApHOU 51 BOJIOHTEPCKOM JEATEIIBHOCTY;

2) NaTPHOTUYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON TPaX TaHCKOI MACHTUIHOCTH, TATPUOTH3MA, YBAKECHHS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH nepen PoauHoil, ropaoctu 3a cBoi Kpail, cBoro PoauHy, CBOM S3bIK U
KYJBTYpY, MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIECHHWE K MPUPOAHOMY HACIEAHWIO M NMaMATHHUKAM HPUPOABI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE W DPa3BUTHE OMOJIOTHH,
MMOHUMaHUs 3HaYeHUs OMOJIOTMU B TO3HAHUM 3aKOHOB TPUPOMBI, B KU3HU UYEIOBEKa U COBPEMEHHOTO
o011ecTBa;

uzaeliHast yoeIEHHOCTh, TOTOBHOCTD K CITy>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 33 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIINTAHMA:

OCO3HaHHUE TYyXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEICHMUS;

CIOCOOHOCTh OIIGHUBATH CHUTYAllMI0O M TNPHHUMATh OCO3HAHHBIC PEICHUS, OPHUEHTHPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JTMYHOTO BKJIaZa B TIOCTPOEHHE YCTOWYHMBOTO OYyAyILEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POIUTEISIM, CO3JaHUI0 CEMBH Ha OCHOBE OCO3HAHHOIO
INPUHATUS LEHHOCTEM CEMEMHONM JKU3HM B COOTBETCTBMM C TpaguuusMu HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAas 3CTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MIOHUMaHUE SMOLUOHAIBHOIO BO3IEUCTBHUS )KUBOM PUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TIPOSBIIATH Ka4eCcTBa
TBOPYECKOU JINYHOCTH;

5) pusznuyeckoro BocnuTaHUA, GOPMHUPOBAHMSA KYJbTYPbI 310POBbSI M 3MOIUOHAJIBHOIO
oaronosryums:

NMOHUMaHWEe M pealu3alus 3I0pOBOTO M 0e30macHoro oOpasa >KHM3HM (370pOBOE TNHTAHHE,
COOJTFO/IEHNE TUTUEHUYECKHX ITPABIII M HOPM, COAJTAHCHPOBAHHBIHN PEKUM 3aHATHIA U OTBIXA, PETyIISIpHAS
(1)I/ISI/I‘IGCK21${ aKTI/IBHOCTB), 6epe>1<H0ro, OTBETCTBCHHOI'O M KOMIICTCHTHOI'O OTHOIIICHUA K CO6CTBeHHOMy
($u3NIEeCKOMY U TICHXHYECKOMY 37I0POBBIO;

MMOHMMaHWe [EHHOCTH TMPaBWJI HHIUBUAYAILHOTO W KOJUIEKTUBHOTO 0€301acHOTO TOBEJCHUS B
CUTYalUsIX, YTPOXKAIOIIUX 3[I0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCIECICTBUI 1 HEMPHUITHS BPEAHBIX MPHUBBIUEK (YHOTPEOICHHUS aTKOT OIS,
HapKOTUKOB, KyPEHHS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTH K TPY.ly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHBHOW JESITETPHOCTH TEXHOJIOTHYECKOW W COIMaIbHOW HAaNpaBlIeHHOCTH,
CITOCOOHOCTh HHUIIMUPOBATH, INTAHUPOBATH M CAMOCTOSITEIILHO BBITOIHATEH TAKYIO ACSITEIHHOCTE;



WHTEpEC K pa3inyHbiM cdepaM npodecCHOHATBHONW JEATENIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BHIOOP OyAyIIEH MPohecCHu U pean30BbIBATh COOCTBEHHbIC XKU3HCHHBIC MJIAHBI,
TOTOBHOCTBH M CIIOCOOHOCTH K 0Opa3oBaHHIO W caMO0Opa30BaHUIO HA MPOTSHKCHUH BCEH JKHU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH IIeJIeco00pa3Hoe OTHOIIEHHE K MPHUPO/ie KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
€€ CylIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJIOTHYECKOHN KyJIbTYPhI: IPHOOPETEHHUE ONBITA TNIAHUPOBAHUS TIOCTYIIKOB
1 OIIEHKH WX BO3MOJKHBIX TIOCIIEICTBUU IS OKPYKAFOIIEH CPEIbI;

0CO3HAHHUE III00ATBLHOI0 XapaKTepa IKOJOTHUYESCKHUX MPOOJIeM U MyTeH UX PEIICHNUS;

CIOCOOHOCTh HUCIOJNIB30BaTh NMpUOOpETaeMble TPU M3YUYEHUH OHOJNOTUU 3HAHUS M YMEHUS IpH
penieHnu TpoOIeM, CBS3aHHBIX C palHOHAIBHBIM IPHPOJIONIONH30BAHAEM (COOIO/ICHHE TPaBHII
MOBE/ICHUSI B TIPUPOJiE, HANpPaBIEHHBIX HAa COXpaHEHHE pPaBHOBECHA B JKOCHCTEMaX, OXpaHy BHJIOB,
3KocHucTeM, Onochepsi);

AKTUBHOE HEIPHSTHE JCWCTBUN, MPUHOCSIIUX BpEJ OKPYXKAIOIICH MPUPOJHON cpejie, yMEHHE
IIPOTHO3UPOBATh HEOJATOMPHUATHBIE JKOJIOTHYECKHE TMOCTENCTBUS MPEIIPUHUMAEMBIX JEUCTBUH U
MPe0TBPAIlaTh UX;

HaJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBINUICHHUS, 3KOJIOTHUSCKOM KYIbTYPBI, OIbITA
JIESATETLHOCTH SKOJIOTHYECKOM HAIlPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBAThCS MU B TIO3HABATENBHOM,
KOMMyHHKaTHBHOﬁ u COHHaHBHOﬁ MPAKTHUKE, TOTOBHOCTHU K Y4aCTHUIO B HpaKTH‘IeCKOﬁ ACATCIBbHOCTHU
3KOJIOTUYECKOM HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW M OOIICCTBEHHOW MPAaKTUKHU, OCHOBAHHOTO HA JMAJIOre KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJINKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHNUE SI3bIKOBOM M YUTATEJIbCKON KyJIbTYPhI KAK CPEIACTBA B3AUMOJECHCTBUS MEXILY
JIOABMH Y TIO3HAHUS MUPA;

MMOHMMaHWe CHEIU(PUKHA OHOJIOTHMH KaKk HayKd, OCO3HaHUS e€ poinu B (QOPMHPOBAHHUU
PaIOHATBHOTO HAYYHOTO MBIIIICHHS, CO3/ITaHIH LIEJTOCTHOTO MPEACTAaBICHHS 00 OKPY KaOIIEeM MHAPE KaK
0 CJMHCTBE NPUPOJIBI, YEIOBEKAa U OOINECTBA, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUU
po0JIeM COXpaHEeHUsI MPUPOJTHOTO PAaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOW ITUBIIIM3ANNN: 00ECTIeYeHIs] HOBOTO
YPOBHS pa3BUTHS MEIUIIUHBI, CO3/JaHNE MEPCIIEKTUBHBIX OMOTEXHOIOTHiA, CIIOCOOHBIX peIlaTh pECypCHbBIE
POOJIEMbI PA3BHUTHUS YEIIOBEYECTBA, MIOUCKA MyTEH BBIXOJA U3 TI00ANBHBIX YKOJIOTHYECKHX MPOOJIeM U
obOecnieueHus] Tepexofa K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIEHOMY HCIIONB30BaHUIO TPHUPOTHBIX
pecypcoB U (hOPMHPOBAHUIO HOBBIX CTAHAAPTOB JKH3HU;

3aUHTCPCCOBAHHOCTL B IIOJTYYCHUH 6I/IOHOI‘I/I‘ICCKI/IX 3HAHUU B OeJIAX ITOBBIIICHUA O6Hlel>i
KYJBTYpbI, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTABHOW YacTH (PYHKIMOHATHHOH TPaMOTHOCTH
obyJarormuxcs, GOpMHPYEMON TIPU U3YICHUH OHMOJIOTHH;

MMOHMMAaHUEC CYIIHOCTU METOAOB IMO3HAHUS, UCITIOJIb3YEMBIX B CCTCCTBCHHBIX HayKax, CIOCOOHOCTH
WCIIONIb30BaTh TOJy4YaeMble 3HAHWS M aHaiu3a W OOBSCHEHHS SIBIICHUI OKpYXXAaIOIIEro MHpa |
MIPOUCXOSIINX B HEM W3MEHEHHH, YMEHHE JelaTb 0OOCHOBAHHBIE 3aKJIIOYECHHS Ha OCHOBE HAyYHBIX
q)aKTOB 1 UMCIOIINXCA NaHHBIX € TEJIBIO MOJTYUYCHUA JOCTOBCPHLIX BEIBOAOB,

CHOCOOHOCTh CAMOCTOSITENILHO MCIIOJIB30BaTh OWMOJIOTUYECKHE 3HAHMS JIJIS PEIICHUsS TpoOJieM B
peabHBIX JKU3HEHHBIX CUTYAIINsX;

OCO3HAaHUC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH IIPOCKTHYIO H
HCCJICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
TTOJTy9YEHHUIO HOBBIX 3HaHUH 110 OMOJIOTHN B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAHNPEIMETHBIE PE3YJIbTATDBI



MerTanpeaMeTHBIE Pe3yIbTaThl 0CBOCHHUS Y4eOHOTO MpeaMeTa «bHonorusy BKII0YaroT: 3HaUnMble
it GOPMUPOBAHMA MHPOBO33PEHUSI  OOYHYAIOIIMXCS  MEKIUCUUIUIMHAPHbIE (MEXIpeIMETHHIE)
oOIeHay4Hble MOHATHUS, OTPAKAIOIIME IEJIOCTHOCTh HAyYHOH KapTHHBI MHpa M CIelU(UKY METOIO0B
MO3HAHMA, UCTOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, dHEPrus, sIBIEHHUE, MPOIECC, CUCTEMA,
Hay4HbIH (DaKT, NMPUHLUI, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HcCiedoBaHUe, HaOlIoleHHE,
HW3MEpEHHe, OSKCIEPUMEHT U JpYIuX), YHHUBEpCajbHble yueOHble MAeHCTBHA (TO3HABATENbHBIE,
KOMMYHUKaTUBHBIE, PETYIISITUBHBIE), oOecnieunBatoniie GpopmMupoBanre (GyHKIIMOHAIBHON IPaMOTHOCTH
U COUMAJbHOM KOMIETEHIHH OOYYalOUIMXCsl, CIOCOOHOCTh OOYYaroIIMXCsl HMCIOJIb30BaTh OCBOCHHBIE
MEXIUCLUUIUIMHAPHBIE, MHPOBO33PCHUYCCKHE 3HAaHUS M YHHMBEpCalbHble y4ueOHbIE JCHCTBHS B
II03HABATEIBbHOU U COLUAIBHON IIPAKTHUKE.

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPETHEr0 OOILIEro 0Opa3oBaHUs JOJKHBI
OTpaXkaTh:

OR1aieHHe YHUBEPCAJIBLHBIMYI Y4€O0HBIMH MO3HABATEIbLHBIMH J€HCTBUSMM:

1) 6a3oBble JIOrHYecKue J1elicTBUS:

CaMOCTOSITEIIBHO POPMYITUPOBATH U AKTYAITU3UPOBATH MPOOJIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHHMM 3HAHWM NPUEMBI JIOTMYECKOIO MBIIUICHUS (aHalu3a, CUHTE3a,
CcpaBHEHUs, Kiaccudukanuu, o00OIICHNUS), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHATUN (BBIACIATH UX
XapaKTepHbIC MPU3HAKH, YCTAHABIUBATD CBSI3U C APYTHUMU TOHITHUIMHU);

ONpeAeATh eI ASATCIbHOCTH, 3a/1aBas MapaMeTpbl ¥ KPUTEPUU UX IOCTHIKEHHUS, COOTHOCHTH
Pe3yJIbTaThl ACATEIBHOCTH C TIOCTABICHHBIMHU IEJISIMU;

HCTOJIb30BaTh OMOIIOTHUECKUE TOHATHS JJTs1 OOBCHEHUS (JAKTOB M SBJICHUM dKHUBOI MPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCykaeHusi (MHAYKTUBHBIC, JCAYKTHBHBIC, 10 AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PAcCMAaTPUBAEMBIX SIBJICHHIX, (OPMYJIUPOBATh BBIBOABI U
3aKJIIOYEHU,

MPUMEHSTh CXEMHO-MOJICIbHBIC CpPEACTBA JUUIsl TMPEJCTABICHUS CYIICCTBEHHBIX CBS3ed U
OTHOILICHUH B U3yYaeMbIX OMOJIOTMYCCKUX 00BEKTAX, a TAKKE MPOTUBOPEUHI PA3HOTO PO/Ia, BRISIBICHHBIX
B PA3JIMYHBIX WH(POPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IJIAH PEIICHHsS MPOOJEeMbl ¢ Y4ETOM aHANM3a HMEIONIMXCS MATePHANBHBIX H
HEMaTEePHAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTD, OI[CHHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OI[CHHBAThH
PHUCKH TIOCIENICTBUI IS TENLHOCTH;

KOODJAWMHHPOBATh M  BBIIOJHATH PabOTy B  YCIOBHSX PpEaJbHOrO, BHPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

Pa3BHUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEIICHUH KU3HCHHBIX IPOOJIEM.

2) 6azoBbIe HcCIeI0BATEIbLCKHE IeiiCTBUS:

BJIaACTh HaBbIKaAMHU y‘-IC6HO-I/ICCHe[[OBaTeHBCKOI71 nu HpOCKTHOfI JACATCIBHOCTH, HAaBbIKAMHU
pasperieHus mpoodeM, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIILHOMY TOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IHUHbIX METOI0B IIO3HAHUS;

HCIIOJIb30BaTh pas3IMYHbIC BUAbI ACATCIBHOCTU TII0 IOJYYCHHUIO HOBOI'0O 3HAHUA, €TI0
HMHTEPIIPEeTalui, TPeoOpPa30BaHUI0 U MPUMEHEHUIO B YYCOHBIX CUTYaIUsAX, B TOM YHCJIE TPU CO3JIaHUU
YUeOHBIX U COI[HATILHBIX TIPOCKTOB;

dhopMHupOBaT, HAYYHBIA THWIl MBIIUICHUS, BIAJCTh HAYYHOH TEPMHHOJOTHEH, KIIOUYEBBEIMU
MOHATUAMU U METOJIAMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 33/1a4H B 00pa30BATEIBHOM NEATETLHOCTH U JKU3HEHHBIX
CUTyalUAX;

BBIABJIATL NPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a/la4y, BbBIABUI'aTh THIIOTE3Y eé
pellicHHs, HAXOMUTh apryMEHTHI I JOKA3aTeNbCTBA CBOMX YTBEPXKACHHM, 3a1aBaTh MapaMeTpbl U
KPUTEPUH PEIICHHUS,

AHAJIM3WUPOBATL IMOJTYYCHHBIC B XOAC€ PCHICHHA 3aJadyu PE3yJbTaTbl, KPUTUUCCKU OLICHUBATH HUX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIOBUSIX;

JIaBaTh OI[CHKY HOBBIM CHUTYAI[HSIM, OICHUBAThH MPHUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IEJICHANPABICHHBIA IMOUCK IIEpEeHOCa CPEACTB M CIIOCOOOB JCHCTBHA B
pOo(ECCUOHANBHYIO CPEY;



YMETb MIEPEHOCHUTH 3HAHUS B MIO3HABATEIILHYIO M MMPAKTHUECKYIO O0JIACTH KU3HEACITCIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HCH, IpEIaraTh OPUTHHAIBHEIC TTOAXO0IBI U PEIICHUS, CTABUTh MPOOIEMbI U
3a/1auM, TOMYyCKAIOIUE AIbTEPHATUBHBIC PEIIICHIS.

3) padora ¢ unopmanmeii:

OPHEHTHPOBATHLCS B PA3IMUHBIX UCTOUYHUKAX MH(OpMauu (TeKCTe y4eOHOTro mocoous, HayqHo-
MOMYJISIPHOM JIUTEpaType, OMOMOTHYECKUX CIOBapsX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHBIX, B
WuTepHere), aHaIM3upoBaTh HHGOPMALUIO PA3IMYHBIX BUAOB M (HOPM TMPEACTABICHHS, KPUTHUCCKH
OLICHMBATH €€ JOCTOBEPHOCTh U HENIPOTHBOPEYHBOCTE;

(hopMynHpoBaTh 3aPOCH U IPUMEHSTH Pa3INYHbIE METOIbI ITPU [TOUCKE U 0TOOPE OMOTIOrHYECKOi
uH(OpMAIIH, HCOOXOAUMOU JIJIsl BBITIOJIHEHHS YUeOHBIX 33/1a4;

npuoOperaTb  OMBIT  HCHOJBb30BaHUS  MH(OOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIBTYpPY aKTHBHOTO HCIIOIB30BAaHMS PA3IMUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMPAaTh ONTHMANBHYIO0 (OPMY MpPEACTaBICHUsSI OMOIOTHUECKON MHPOPMALIUH
(cxembl, TpaduKy, TUArpaMMbl, TAOJUIBL, PUCYHKH H APYTOE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEJICTBA MPH paboTe ¢ Ononormyeckoit nHdGopmanmeii:
MPUMEHSTh XUMHUYECKHE, GU3NUECKUEe U MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI, POpMyJibl, abOpeBHaTypy,
HOMEHKJIATYPY, UCTIOB30BaTh U MPEOOPA30BhIBATH 3HAKOBO-CUMBOIMYCCKUE CPEICTBA HATIISTHOCTH;

BJIaJICTh HAaBBIKAMH DPACIO3HABAHMS W 3alIUTHl MH(MOpMAIWU, WHPOPMAITMOHHON 0e30MacHOCTH
JUYHOCTH.

OsJageHne YHUBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JIEHCTBHSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cdepax >KU3HU, aKTUBHO yYacTBOBATh B JTUAIIOTE WU
JIUCKYCCHU TI0 CYINECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a/aBaTh BOIIPOCHI, BBICKA3bIBATH CYMHKICHUS
OTHOCHTCIIBHO BBIITOJIHCHUA Hpez[naraeMoi/'I 3aJa4ur, YYUTbIBATb UHTCPECHI U COIIACOBAHHOCTH HO3HHHI7[
JPYTUX YYaCTHUKOB JINAJIOTA WIIH JUCKYCCHH);

pacmno3HaBaTh HeBepOalbHbIC CPEACTBA OOINCHUS, MOHUMATh 3HAYCHUE COIMATBHBIX 3HAKOB,
MPEIOCHUIOK BO3HUKHOBEHUS! KOHQUIMKTHBIX CHUTyaldd, yMeTh CMAr4aTh KOH(IJIUKTHI M BECTH
MIEPEroBOPHI;

BIIQJIETh Pa3IUYHBIMH CHOCO0aMU OOIIEHUS W B3aUMOJIEHCTBUS, MOHUMATh HAMEPEHUs JAPYTHX
Jro/IeH, MPOSIBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (hopMme HOopMyIHpOBaTH
CBOM BO3PaXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOYKY 3PEHUS C HCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eATeJbHOCTh:

MOHUMATh 1 UCIIOJIb30BATh IPEUMYILECTBa KOMAaHAHOW ¥ MHANBUAYaJIbHON pabOThI IPH PEILICHUN
Ouosornueckold  mpoOsieMbl, OOOCHOBBIBATH HEOOXOJUMOCTH NPUMEHEHHUS TPYyMIOBBIX  (OpPM
B3aUMOJICUCTBHSI PH PEIICHUN yIeOHOM 3a/1a4u;

BBIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHCTBHM C yd4€TOM OOLIUX HMHTEPECOB U
BO3MO>KHOCTEH Ka)/1I0T0 YJ€Ha KOJJICKTUBA,;

MIPUHHAMATH LIEJTH COBMECTHOHN NEATENBHOCTH, OPraHU30BBIBATh M KOOPAUHHUPOBATE ACUCTBUS IO
€€ MOCTW)KECHHIO: COCTaBJIATH IIJIAH JCHCTBUM, pacHpelessTh poJId C y4ETOM MHEHHHA YYaCTHUKOB,
00CYXIaTh Pe3yJNbTaThbl COBMECTHOH pabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAAA M KAKIOr0 YYaCTHMKAa KOMAaHIbl B OOLIMH pe3yibTaT IO
pa3paboOTaHHBIM KPUTEPHUIM;

mpejiaraTb HOBBIE IPOEKTHI, OLEHWBATh MM C TO3UIUN HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPAKTUYECKON 3HAUNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETUUECKOE IMOBEACHHE B PA3IMYHBIX CUTyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh MHUITUATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMU JeificTBHSIMH:
1) camoopranusanus:



WCIIOJIb30BaTh OMOJOTHYSCKUE 3HAHMS JIS BHISIBIICHUS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaINsX;

BEIOMpAaTh Ha OCHOBE OWOJIOTMYECKMX 3HAHWU IIEJIEBBIE M CMBICJIOBBIE YCTaHOBKM B CBOMX
JIEUCTBUSX U MOCTYIIKaX M0 OTHOILLEHUIO K KUBOMU MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSATEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACSATEIBHOCTh, BBISABISATH MPOOJIEMBI, CTABUTh
u hopMyITUPOBaTH COOCTBEHHBIE 3a7]a91 B 00Pa30BaTENbHON e TENFHOCTH M JKU3HEHHBIX CUTYaIlNsX;

CaMOCTOSITEIBHO COCTaBJIATh IJIAaH pEIIeHHs TMPOOJeMBl ¢ y4ETOM HWMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHHIA,

JIaBaTh OLICHKY HOBBIM CUTYaLUsM;

pacIIupATh paMKH yIeOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX MTPEATIOYTCHHIA;

JIeNIaTh OCO3HAHHBIN BRIOOP, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MIPOSIBIIEHUIO ITUPOKOH Py UK B Pa3HBIX 00JIACTSIX 3HAHHIA,
MOCTOSIHHO TOBBIIIATH CBOM 00Pa30BaTEI/IbHBIN U KyJIbTYPHBIA YPOBCHB.

2) CAMOKOHTPOJIb:

naBaTb OIICHKY HOBBIM CUTyallMUsIM, BHOCHTb KOPPCKTHUBBI B JAC€ATCIBHOCTb, OLCHHUBATDH
COOTBETCTBHE PE3YIbTATOB LIETISIM;

BIIa/IeTh HAaBBIKAMH TI03HABATEIBHON pedleKCHU KaK OCO3HAHMs COBEPIIAEMBIX HCHCTBUN W
MBICTIUTEIHHBIX TIPOIIECCOB, X PE3YIHTATOB M OCHOBAHUH, MCTIOIH30BATh MPUEMBI pEIIEKCHH TSI OLICHKH
CHUTYyalnH, BEIOOpa BEPHOTO PELICHUS;

YMETb OIIEHUBATh PUCKHU U CBOCBPEMEHHO MPUHUMATh PEIICHYS I10 UX CHIKEHHUIO;

MIPUHAMATH MOTUBHI U apTYMEHTHI APYTUX MPH aHAIN3E PE3yTbTATOB JAEATEIHHOCTH,

3) npuHsATHE Ceds M APYrUX:

IIPUHUMATE ce0sl, HOHUMasl CBOU HEJOCTATKU M JOCTOMHCTBA,;

IIPUHUMAThL MOTHUBEL M apT'yMEHTEI IPYTUX [IPH aHAJIU3€E PE3YIBTATOB NAEATEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX Ha OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MU C TMO3ULMU APYTOTO YEIOBEKA.

OPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIe pe3yibTaThl ocBoeHUs mporpamMMbl COO 1o Owmosormn Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieninduveckue i yaeOHoro mpeamera «buonorusy Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI
JeicTBH 1o OCBOCHUIO, HMHTEPIpeTaluu
U peoOpa3oBaHMIO 3HAHUH, BHIBI JACATEILHOCTH MO TIOTYYCHHIO HOBOTO 3HAHUS M MPUMEHCHHIO 3HAHUI
B Pa3JIMYHBIX y‘le6HBIX CUTyaluAX, a TAKXKE B pCAJIbHBIX )XU3HCHHBIX CUTyalluAX, CBA3aAHHBIX C OHOJIOTHE.
B nmporpaMme npeamMeTHbIE pe3yabTaThl HPEACTaBIEHBI 110 ToJaM 00yUYeHUSI.

IIpeameTHble pe3yJIbTAThl 0CBOCHMS yueOHOro npeamera «buosiorus» ¢ 10 knacce 10XKHbI
0TpaKaTh:

c(OpPMHUPOBAHHOCTb 3HAHUH O MECTE 1 POJIM OMOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (HOpMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHN,
0 BKJIAZIC POCCHHCKUX M 3apyOS)KHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTHH, (YHKIIMOHAIBHOM
IPaMOTHOCTH Ye€JIOBEKa [T PELICHUs KU3HEHHBIX 3a1ay;

YMEHHE pPacKpbIBaTh COJEpKaHUE OMOJIOTMYECKMX TEPMUHOB M TMOHATHH: JKHU3HB, KIETKAa,
Opranm3M, Merabonm3Mm (OOMEH BeIeCTB W MpEBpaIleHHe HSHEPrHH), TOMEeocTa3 (CaMOperyisus),
YpOBHEBasl OpPraHU3allMsl XXUBBIX CHCTEM, CaMOBOCIPOM3BEAEHUE (PEempoAyKLHs), HAcIeICTBEHHOCTH,
HU3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE U3/1arath OMOJIOTHUeCcKUe TEOPUH (KJICTOUHAs!, XPOMOCOMHasl, MyTallMOHHAs, ICHTpaJIbHAs
JorMa MoJeKyJsipHol Ouonoruu), 3akoHbl (I'. Mennens, T. Moprana, H. U. BaBuioBa) u yuenus (o
LEHTPax MHOT000pa3usl M IPOUCXOKACHUS Ky IbTYpHBIX pacTeHuil H. 1. BaBunosa), onpeaemsiTb rpaHHIIb]
HX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHE BIIAJETh METOJAaMH HAYYHOTO TIO3HAHWS B OMOJIOTHH: HAOJIOJIEHNE W OMHCAHNE KUBBIX
CHCTEM, TIPOLIECCOB U SIBIICHUI, OPraHU3a1us U IPOBEICHHE OMOIIOTHUECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHHUE



TUIOTE3bl, BBISBICHUE 3aBHCUMOCTA MEXIY HCCICAYECMBbIMU BEIHMYUHAMH, OOBSCHCHHE IOJyYCHHBIX
pe3yJIbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHSATHH, TEOpPUH W 3aKOHOB, YMEHHE JellaTh BHIBOJBI Ha
OCHOBAHHH TIOJTy9E€HHBIX PE3YIIbTAaTOB;

YMEHUE BBIACIATH CYUICCTBEHHBIC NPU3HAKK BHUPYCOB, KJICTOK MPOKAPUOT U IYKaApHOT,
OJTHOKJICTOYHBIX W MHOTOKIIETOYHBIX OPTaHW3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEUIECTB W
MIpeBpaIIeHNs SHEPTUH B KIIeTKe, (POTOCHHTE34, MIIACTHYECKOT0 M SHEPTeTHIECKOT0 00MeHa, XEMOCHHTE3a,
MHUTO3a, MEi103a, OTIOJOTBOPEHUS, Pa3MHOKEHU S, MHANBUAYATHLHOTO Pa3BUTHS OpraHm3Ma (OHTOTEHE3);

YMEHHE IPUMEHSTH ITOJTy9CHHBIC 3HAHUS JUIsl O0BICHEHHS OMOJIOTHUECKUX MTPOIECCOB U SIBIICHUH,
JUTS. TIPUHSATHUS MPAKTUYECKUX PEIIeHUH B MOBCEIHEBHOW >KM3HH C IETbI0 oOecriedeHns 0e30MacHOCTH
CBOETO 3JI0OPOBbSI M 3JIOPOBbS OKPYXKAIOUIMX JIONEH, COONIOJCHHUs HOPM TIpPaMOTHOTO IOBEJCHUS B
OKpY’KaroIIel IPUPOTHOMN Ccpelie, HOHUMaHUE HEOOX0IMMOCTH UCTIOIh30BaHHMS JIOCTHIKECHHUI COBPEMECHHOM
Ouooruy 1 OMOTEXHOJIOTHH [T PAllHOHAIEHOTO MTPUPOJIOTIONBE30BaHNUS;

YMEHHE pelIaTh dIEeMEHTapHbIe TeHETHYECKHEe 33a/1a4d Ha MOHO- M TUTHOPHUIHOE CKpeIlnBaHHe,
CIICIUICHHOE HACJEIOBAaHUE, COCTABJIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUSA [JIS TIPEICKa3aHUs
HacJeI0BAaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHATH JIA00OPATOPHBIE U MpaKTHYeCKrne paboThI, COOMI0NATh IpaBuia Mpu padoTe ¢
y4eOHBIM U 1A00paTOPHEIM 000PYI0BAHHUEM;

YMEHHE KPUTUYCCKH OIICHMBATh M HWHTEPIPETUPOBATh HMH(DOpPMALUIO OHOJIOTHYECKOTO
coJiepKaHMsl, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3 Pa3lIMYHBIX UCTOYHHKOB (CpEICTBAa MacCOBOM
uH(OpMAIINY, HAYIHO-TIOMYJIIPHBIC MaTEpHAallbl), dTHUECKUE ACIEKThl COBPEMEHHBIX HCCIICIOBAHHNA B
OHMOJIOTHH, METUITUHE, OMOTEXHOJIOTHHY;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OMOIOTHIECKYIO
rH(OPMAITHIO M3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIONB30BaTh MOHATHIHEIN anmapaTt OWoIoTHH.

IIpeameTHbIe pe3yabTaThl 0OCBOeHHs yueOHOro npeamera «buosorus» B 11 kiacce 10JEKHBI
0TpakaTh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE M POJIM OHMOJIOTHH B CUCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX
HayK, B () OpMHPOBaHNH COBPEMEHHOH €CTeCTBEHHO-HAYYHOU KapTHHBI MUPa U HAYYHOTO MUPOBO33pEHUS,
0 BKJaAE€ POCCHHCKUX M 3apyOeXHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHE OHMONOTMH, (DYHKIMOHAIBHOM
IPaMOTHOCTH 4€JIOBEKa [Vl PELICHUs )KU3HEHHBIX 3a]ay;

YMEHHUE PACKPHIBATh COJACpXKAHUE OMOJIOTMYECKUX TEPMUHOB M TIOHATHN: BHJ, MOMYJISIUSA,
reHO(OH/, SBOJIONMS, IBIXKYIIHME CHIBL ((aKTOpHI) 3BOJIIOLUH, NPHCIOCOOIEHHOCTh OPTaHH3MOB,
BU000pa30BaHuE, IKOJIOTHUECKUE (AKTOPhl, IKOCUCTEMA, IIPOYLIEHTbI, KOHCYMEHTBI, PEIYLEHTHI, LIEIH
MUTAaHUS, YKOJIOTHYECKas TUpaMuia, OMOreoIeHo3, Onochepa;

yMeHHe HM3JaraTb OMoJorndeckue Teopuu (dBoonuoHHas teopus Y. JlapBuHa, cHHTeTHYECKas
TEOpHs SBOJIOLMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apogsimeBoro cxozactsa K. M. bapa, uepenoBanus
[VIaBHBIX HampamjieHui u mytei sBosroiuu A. H. CesepiioBa, yuenust o ouochepe B. U. Bepuasickoro),
OMpPEACIATh 'PAHULIBI UX IPUMCHUMOCTHU K )KUBBIM CUCTEMaM,

YMEHHUE BJIQIETh METOJAaMH HAY4YHOTO MO3HAHUS B OMOJIOrMU: HAOJIOJEHNE M OMHMCAHHUE KHUBBIX
CHCTEM, NIPOLIECCOB U SIBJICHUH, OPraHU3aLus U IPOBEICHUE OMOIOTNYECKOr0 IKCIIEPUMEHTA, BbIIBU)KEHHUE
TUNOTC3bI, BBIABJICHHUC 3aBUCUMOCTU MCXKAY HCCICAYCMbIMU BEIMYUHAMU, O6’I)5[CH€HI/I€ IMMOJTY4YCHHBIX
pe3yIbTAaTOB, HCIOIB30BAHHBIX HAay4YHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JeaTh BBIBOJABI Ha
OCHOBAHUM IOJy4EHHBIX PE3YJIbTATOB;

YMCHHUE BBIACIIATE CYIIECTBCHHBLIC TIPU3HAKU CTPOCHUA OMOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJISIUHA, TMPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHMOTEOIEHO30B M SKOCHCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACIENCTBEHHOM  H3MEHYMBOCTH,  €CTECTBEHHOro  0oTOOpa,  BHA000pa3oBaHUs,
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS YKOJIOTHUECKHUX (DAKTOPOB HA OPTAaHU3MBI, TIEPEHOCA BEIIECTB
U TIOTOKa SHEPIrUU B I3KOCHUCTEMAax, aHTPOIOICHHBIX M3MEHEHUII B DKOCHCTEMaX CBOEH MECTHOCTH,
KpYTOBOpPOTA BELIECTB M OMOr€OXMMHUYECKHUX LIMKIOB B Onocdepe;

YMEHHUE IPUMEHSATh I0Iy4YEHHbIE 3HAHUS AJIs1 00BSICHEHHUS OHOJIOTMYECKUX IPOLIECCOB U SIBICHUH,
JUISL TIPUHATHUS MPAaKTUYECKUX pEIleHWH B MOBCEAHEBHOW JKU3HH C LIENbI0 o0ecrieueHns 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOUIMX JIOAEH, COOMIOAEHHs HOPM TIpPaMOTHOTO IOBEICHHS B
OKpY>KaroIel MpUpOTHOHN cpelle, TOHNMaHHe HEOOX0IMMOCTH NCTIOIB30BAHHS TOCTIKEHI COBPEMEHHOM
OHoIOTHH IS PalMOHATIFHOTO IPUPOIOTIONIE30BaAHUS;



YMEHHE PeIlaTh dJIEMEHTApHbIC OMOJIOTHUECKUE 33]Ia4i, COCTABISATh CXEMBI MIEPEHOCA BEIICCTB U
9HEPIUu B SKOCHUCTeMaX (1IeTH MUTAHuUA);

YMEHHUE BBITIOIHATE JIA0OPATOPHEIE W MIPAKTUICCKUE pabOTHI, COOIONATh IIPaBMIa TIpH paboTe ¢
y4eOHBIM U J1Ja00paTOPHBIM 000Dy IOBAaHHEM;

YMEHHE KPUTHYECKH OIEHHBATh W HMHTEPIPETHPOBATh HH(POPMAIHIO  OHOJIOTHYECKOTO
coJiep KaHusI, BKITFOUAIOIIYIO TCEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX NCTOYHHKOB (CpPelCcTBa MacCOBOM
uHpOpMaIMK, HAyYHO-TIOMYJIIPHBIC MaTepPHUabl), PACCMATPUBATh TJI00ATBHBIC SKOJIOTHYSCKUE TPOOIIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE MMUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OHOIOTHIECKYIO
“H(OPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO KCIOJb30BaTh MOHATHHHBIN arnapat OUOJIOTHH.

TEMATHYECKOE IIVIAHUPOBAHMUE 10 KJIACC

Ne ||HaummenoBanue pasnenos||KoaudecTBo yacos ONEeKTPOHHbBIE (ungpoBsie)
TI/TI |1 TEM TIPOTPaMMBI Beero|KonrponsHbie|[Ipaktuueckue 00pa3oBaTeIbHBIE PECYPCHI
paloTHI paloTHI
1 ||Puomorus xak Hayka 2 0.5 bubnmmoreka HOK
https://m.edsoo.ru/7f41¢292

2 |PKuBble cucrembl u ux||1 bubnmoreka LHOK
OpraHHU3aIus https://m.edsoo.ru/7f41¢292

3 | Xumuueckuii coctaB H||8 1 bubnmoreka HOK
CTPOCHHE KIICTKU https://m.edsoo.ru/7f41¢292

4 |PKuzHenesaTeIbHOCTh 6 bubnmoreka HOK
KJIICTKU https://m.edsoo.ru/7f41¢292

5 |[PasMHOXEHHUE u||5 1 bubnmnoreka HOK
WUHIIUBUyaJIbHOE https://m.edsoo.ru/7f41¢292
pa3BHTHE OPTaHU3MOB

6 ||HacnemcTBeHHOCTH u||8 1.5 bubmuoreka HOK
M3MEHYHBOCTh https://m.edsoo.ru/7f41¢292
OpraHu3MoB

7 ||Cemekuust OpraHu3MoB.|3 bubnuoreka HOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292

8 |[[IpomexxyTouHas 1 1 bubnunoreka HOK
aTTecTanus https://m.edsoo.ru/7f41¢292
(TecTupoBaHue)

OBIIEE KOJIMYECTBO||34 1 4

YACOB I10 ITPOT'PAMME

TEMATHYECKOE INIAHUPOBAHMUE 11 KJIACC
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Ne |[HammenoBanme pasnenos|KoauaecTBo yacos DNeKTpOHHbBIE (tmdpoBEIe)
T/11 || TEM MTPOTPaMMBI o0pa3oBaTeIbHBIE PECYPCHI
Bcero|[KoutponbHbie|[[IpakTruueckue
paboThI paboThI
1 ||[OBonronroHHast 9 1 bubnuoreka LHOK
OouoorHst https://m.edsoo.ru/7f41cc74
2 ||Bo3HHKHOBEHHE u|9 0.5 bubnuorteka HOK
pa3BHUTHE KU3HU Ha 3eMJIe https://m.edsoo.ru/7f41cc74
3 ||Opranusmsl u||5 1 bubnmoreka OK
OKpY KaroIas cpena https://m.edsoo.ru/7f41cc74
4 ||CooOmecTBa u|[10 bubnnoTeka HOK
PKOJIOTHYECKHE CHCTEMBI https://m.edsoo.ru/7f41cc74
5 |[[IpomexyTouHas 1 1
aTTecTarus
(TectupoBaHue)
OBIIEE KOJIMYECTBO|34 1 2.5
YACOB I10 ITPOTPAMME
MHNOYPOUYHOE INIAHUPOBAHUE 10 KJIACC
Ne ||Tema ypoka KomnnuecTtBo gacos [lara ONEeKTPOHHbIE U pPOBLIE
n/m n3y4deHus |obpa3oBareiabHBIE PECYpPCHI
Bcero|[KonTponbhusbie|[IpakTuueckue
paboTHI paboTHI
1 |[buosorus B cucteMe HayK 1 bubnuoreka HOK
https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
2 [[MeToast IMO3HaHMS kuBoii| (1 0.5 bubnnoreka HOK
npupojsl. [IpakTuueckas padora https://m.edsoo.ru/863e6122
Ne 1 «Mcnonp30BaHNe pa3IUUHBIX
METOJIOB pu W3YYEeHUU
OmoIOrMYecKuX 00BEKTOBY
3 ||buonoruueckue CHCTEMBL||1 bubnnoreka LHOK
MPOTIECCH M X U3YUCHHE https://m.edso00.1u/863e6564
4 || XuMHYECKMH COCTaB  KIICTKH.| 1 bubnuoreka LHOK
Boma n MuHEepagbHEBIE COTH https://m.edsoo.ru/863e674¢
5 ||benku. Cocra u ctpoenue||l bubnuoreka HOK
OenkoB https://m.edsoo.ru/863e6b72
6 |[@epmenter — Owuonormyeckue||l 0.5 bubnmnoTexa OOK
Karamu3zatopel.  JlaboparopHas https://m.eds00.1ru/863e6b72
pabdora Ne 1  «UzyueHwue
KaTaJTUTHYECKOM AKTUBHOCTHU
(hepMeHTOB (Ha puMepe
aMuyIa3bl WK KaTajaasbl)y
7 ||YrneBonsl. JIunuasr 1 Bubianoreka IHOK
https://m.edsoo.ru/863e6870



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

No [[Tema ypoka KonunuectBo yacos [ata DNIeKTPOHHBIE nudpoBbIe
/1 U3y4YeHHs ||00pa30BaTENbHBIC PECYPCHI
Bcero|[KonTponshsie|[IpakTnueckue
paboThI paboThI
8 |[Hyxneunossle kucnotsl. ATD 1 bubnunoreka OOK
https://m.edsoo.ru/863e6d5¢
9 |Uctopus m wmeromsl wusyueHws||l bubnuoreka HOK
kiretku. Kiierounas reopus https://m.edso00.1u/863e6e88
10 ||[KimeTka kak 1eiocTtHas xuBas||l
cucremMa
11 ||CtpoeHue AYKapHUOTHUIECKOH||1 0.5 bubmmnoTeka HOK
kieTku. JlabopaTtopHas pabora https://m.edsoo.ru/863e61f0
Ne 2 «M3yueHne cTpOCHUS KIETOK https://m.edsoo.ru/863e716¢
pacTeHHl, KUBOTHBIX, TPHOOB H
OakTepuil 1MoJ MUKPOCKOIIOM Ha
TOTOBBIX MHUKpPOIpENaparax u hx
OTHCAHUE
12 ||{O6GMeH BelecTB Wi MeTaboIu3M || 1 bubnnoTeka HOK
https://m.edsoo.ru/863e766¢
13 ||[®oTocuHTEe3. XeMOCUHTE3 1 bubnuoreka OK
https://m.edsoo.ru/863e7c98
14 ||9uepreTnyeckuii oOMeH 1 bubnuoreka HOK
https://m.edsoo.ru/863e7aae
15 |PKu3HeHHBIH ~ IUKI ~ KISTKH.||1 0.5 bubnunoreka HOK
Jlenenue KIICTKH. MuTos. https://m.edsoo.ru/863e7dc4
JlabopatopHas pabora No 3
«Habmonenne MUTO3a B KIIETKax
KOHYMKAa KOpellKa Jiyka Ha
TOTOBBIX MHKPOITpEnapaTax»
16 ||buocunres  Oenka.  Peaximsl||1 bubnnoTeka LHOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 ||Tpancnsust — O6uocunTe3 Oenka ||l bubnuoreka HOK
https://m.edsoo.ru/863e796¢
18 ||Heknerounsie (opmbl xu3an —i|1 bubnnoTeka OOK
BHUPYCHI https://m.edsoo0.ru/863e7540
19 ||[®opmbr pasMHOXKeHUs|| 1 bubmmoTeka HOK
OpraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 ||Meiio3 1 bubnuoTeka HOK
https://m.edsoo.ru/863e7f4a
21 ||O6pazoBanue u passutue||1 0.5 bubnuoTeka HOK

MOJIOBBIX KIIETOK.
OmnnonorBopenue. JlabopaTopHas
pabota Ne 4 «/3ydueHne cTpoCHUS
MOJIOBBIX  KJIETOK Ha TOTOBBIX

https://m.edsoo.ru/863e81b6
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No [[Tema ypoka KonunuectBo yacos [ata DNIeKTPOHHBIE nudpoBbIe
/1 u3ydeHus ||00pa3oBaTebHbBIC PECYPCHI
Bcero|[KonTponshsie|[IpakTnueckue
paboThI paboThI
MUKPOIIpeTrapaTax»

22 |[MuauBuyanbHOE pasButue||1 bubmuoreka HOK
OpraHU3MOB https://m.edso00.1u/863e8436

23 |[lenernka — HayKa o||1 bubnmoreka HOK
HACJICICTBEHHOCTH " https://m.edsoo.ru/863e8612
M3MEHYHUBOCTH

24 ||3akoHOMepHOCTH HacienoBaHus| 1 bubnuoreka HOK
[TPU3HAKOB. MounorubpuaHoe https://m.edsoo0.ru/863e8878
CKpeIlMBaHUE

25 |[|AurudpumHoe CKpeluBaHue. || 1 Bbubianoreka HHOK
3akoH HE3aBUCUMOTO https://m.edsoo.ru/863e89a4
HACJICJIOBAHUS TIPU3HAKOB

26 ||Cuennennoe HacliemoBanuel||1 0.5 bubnmoreka HOK
npu3HakoB. Jlab. pabora Ne 5 https://m.edsoo.ru/863e8c60
«3yuenue pe3yIbTaTOB
MOHOTHOPHIHOTO u
JTUTUOPUIHOTO CKPEIIMBAHUSA Y
TIPO30(UITBI Ha TOTOBBIX
MUKPOIIperapaTax»

27 |lenetnka mona. HacnemoBanwme||l bubnnoTeka HOK
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM https://m.eds00.1u/863e8c60

28 ||[I3MEHYHNBOCTb. 1 0.5 bubnroreka LHOK

Henacnencreennas https://m.edsoo.ru/863e8efe
HU3MEHYHMBOCTh. JIab. pabora Ne 6.
W3ydyenne  MoAuQUKAIIMOHHON
W3MEHYHBOCTH, MTOCTPOCHUE
BapHaIMOHHOI'O psana u
BApUALIMOHHOUW KPUBOW»

29 |[HacnencTBeHHass W3MEHUHBOCTS. || 0.5 bubnnoreka HOK
JlaGopatopHast pabora Ne 7. https://m.edsoo.ru/863e8efe
«AHaIN3 MyTaui y Ipo30Quist
Ha TOTOBBIX MUKPOIIpETapaTrax»

30 |[['eHeTHKa YeIOBEKA 1 bubnroreka LHOK

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

31 ||Cenexuust kak Hayka u npouecc ||1

32 ||[MeTtonasl ¥ OCTHKEHUS ceaeKnuu||1 Bbubnnorexa HOK
PACTCHUI U )KUBOTHBIX https://m.edsoo.ru/863e9214

33 ||buorexHoyorHss  Kak ~ OTpacib||l bubmmoTeka HOK
MIPOU3BOJICTBA https://m.edsoo0.ru/863e9214

34 |[[IpomexxyTOoUuHas arrectanusi|| 1 1
(TectupoBaHue)

OBLIEE KOJIMYECTBO YACOB|34 1 4

10 ITPOI'PAMME
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MNOYPOUYHOE IINTAHUPOBAHMUE 11 KJJACC

Ne ||Tema ypoka KomnnuecTBo yaco Jara ONeKTpOHHbIE uuQpoBbIe
/o Beero|[KontponbHbie|[Ipaktnueckue| A3y YCHHA 00pazoBaTebHbIC PECYPCHI
paboThI paboThI
1 ||[9Bomtommst m MeTobI e€ n3ydeHwsI|| 1 02.09 bubmnoreka HOK
https://m.edsoo.ru/863ea20e
2 ||Actopus pasBuTHs|| 1 09.09 bubmnoreka HOK
npeACTaBICHUH 00 BOIIOLUH https://m.edsoo.1u/863e9570
3 ||MHKpODBOIFOIIHS 1 16.09 bubmnoreka HOK
https://m.edsoo.ru/863e9cle
4 |llomymsiuust Kak diemMeHTapHasd| 1 0.5 23.09 bubmmorexa OOK
eIVHUIIA BHJIA W OBOIIOIMH. https://m.edsoo0.ru/863e99¢6
JlabopatopHast pabora Ne 1
«CpaBHeHne BUJIOB o
MOPGOTIOrHIECKOMY KPUTEPHUIO»
5 ||dBmxyuue cuisl (3neMeHTapHbIe|| 1 30.09 Bbubnuoreka HOK
(haKTOPBI) PBOITFOITIH https://m.edsoo.ru/863e9dad
6 ||EctectBennmlii oTOOp U ero|l 07.10 Bubnuoreka HOK|
hopMBI https://m.edsoo0.1u/863e9ed0
7 ||Pe3ynbraTsl 3Bosonuu:||1 0.5 14.10 Bubnuoreka HOK|
MIPHUCIIOCOOIEHHOCTh OPTaHU3MOB https://m.edsoo.ru/863e9fde
u BHI000pa30BaHUE.
JlaGopatopHast pabora Ne 2
«Omnucanue NpUcHocOOIIEHHOCTH
opraHusMa 1 €€ OTHOCHTEJIBHOTIO
XapaxkTepa»
8 |[HampaBnenus u myTH| 1 21.10 bubmmotexa LHOK
MaKpO3BOJIIOLIUN https://m.edsoo.ru/863e9cle
9 ||HeoOpaTuMOCTh 3BOIOIINN 1 11.11
10 ([Uctopusa >xu3Hm Ha 3emie wu|ll 18.11
METO/IBI €€ N3yUeHUS
11 |I'unote3sr npoucxoxaeHus||1 25.11 Bubmuoreka HOK|
’KU3HU Ha 3emiie https://m.edsoo.ru/863eaSa6
12 |[PasBuTHe xku3HM Ha 3emiie To||l 02.12 bubnuoreka HOK
9paM U nepuojam https://m.edsoo.ru/863eabbe
13 ||OcHoBHBIE  BTambl  3BOIIONHH|| ] 0.5 09.12 bubnuoreka HOK
pacTUTENBHOIO W KHBOTHOTO https://m.edsoo.ru/863ea8bc
mupa. [Ipaktudeckas padora Ne 1
«3yueHue HUCKOIIAEMBIX
OCTaTKOB PacTEHUN M >KHUBOTHBIX
B KOJUICKLIMSIX»
14 ||CoBpemeHHas cucrema||l 16.12 Bubmuoreka [HOK
OpPraHUYEeCKOr0 MUpa https://m.edsoo.ru/863ea48e
15 ||9Bomtonus yeoBekal| 1 23.12 bubnuoreka HOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c
16 ||dBmwxymme cuisl  (daxTopsr)|| 1 30.12 Bubmuoreka LHOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 ||OcHOBHBIE cTagnu dBOJOLHH]| ] 13.01
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Ne |[Tema ypoka KonnuecTtBo gacos [ata OJNEeKTPOHHbIE uudpoBbIe
/T Beero|Kourponsubie||[Ipaktiueckue| A3y 1€HAS 00pa3oBaTeIbHbIE PECYPChI
paboThI paboThI
YyenoBeKa
18 |[YemoBedeckne pacsl |1 20.01 bubnuoreka HOK
NPUPOJHBIC alalTallH YeJOBeKa https://m.edsoo.ru/863eaea?
19 ||9xomormst Kak HayKa 1 27.01
20 ||Cpenbr obOnTaHus ul|1 03.02 Bubnmoreka OK]
PKOJIOTHIECKHE (haKTOPHI https://m.edsoo.ru/863eafec
21 ||AGuoTHueckue ¢axTopsl.||1 0.5 10.02 Bubnuorexa HOK|
JlaGopaTopHass pabora Ne 3. https://m.edsoo.1ru/863ebl0e
«Mopdornornyeckne
0COOEHHOCTH  pacTeHHH U3
pa3HbIX MecCT 0o0UTaHUSY.
JlaGopatopuass pabora Ne 4.
«BnusHuMe cBeTa Ha PpOCT U
pa3BHUTHE YEPEHKOB KOJIEyCa»
22 |(buoTtrueckue hakTopbl 1 17.02 Bubmuoreka LHOK
https://m.edsoo.ru/863eb348
23 ||9xonorudeckue XapaKTepuCTUKH| 1 0.5 24.02
[TOTTYJISILIAH. [pakTrueckas
pabdota Ne 2 «Ilogcuér mmotHOCTH
MOMYJIALMHA  pa3HbIX  BHJIOB
pacTeHuil»
24 ||CoobmectBa opranm3amoB —|1 03.03 bubmunoreka HOK
OuoIIeH03 https://m.edsoo.ru/863eb46a
25 ||[Dkonorudeckue cuctembi||1 10.03 bubnuoreka HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
26 [|OcHOBHBIE mokazarenu||1 17.03 bubnuoreka HOK
9KOCHUCTEMBI. DKOJIOTHYECKHUE https://m.edsoo.ru/863eb5fa
nupamubel. CBOMCTBA 3KOCHCTEM.
Cykueccust
27 ||[IpupoHBIE IKOCHCTEMBI 1 24.03
28 ||AHTpOTIOT€HHBIE YKOCHUCTEMBI 1 07.04
29 |(buocdepa — riobanpHasi| 1 14.04 Bbubnuoreka HOK|
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebbSe
30 ||3akoHOMEpHOCTH CylecTBOBaHUs|| 1 21.04 bubnunoreka HOK
omocdepnl https://m.edsoo0.1u/863ebd16
31 ||YenoBeuecTBo B Guocdepe 3emiu||1 28.04
32 ||CocymectBoBarme mpupoas w1 05.05 bubnuoteka HOK
YeIIOBEYECTBRA https://m.edsoo.ru/863ebale
33 |[[loBroperne u  o0OoOmeHNE 12.05
u3ydenHoro B 11 kiacce
34 |[[IpomexxyTouHas arrecTarsi||1 1 19.05
(TectupoBaHue)
OBIIEE KOJIMYECTBO YACOB|34 1 2.5

10 ITPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjabTaTa

IIpoBepsiemble MpeAMETHBbIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl
cpeaHero odmero 00pa3oBaHus

ChopMHUPOBAaHHOCTh 3HAHHI O MECTEC M POJIM OMOJIOTMHM B CHCTEME HAYYHOTO 3HAHHS €CTCCTBEHHBIX
HAayK, B (OPMHUPOBAaHMH COBPEMCHHOH €CTCCTBCHHO-HAYYHOH KApTUHBI MHpAa U HAYYHOrO
MHPOBO33PEHUS; O BKJIAIC POCCHICKHX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH;
(YHKIMOHATBHOMN rpaMOTHOCTH YEIIOBEKA JUIS PEIICHUS )KU3HECHHBIX 3a1a4

YMeHHe pacKpbIBaTh COIEp)KaHHE OMONOTHYECKHX TEPMUHOB M MOHATHI: XKHU3Hb, KIETKA, OpPraHHU3M;
Merabonu3M (OOMEH BELIECTB U IPEBpAllleHHE 3HEPTruM), FOMEOcTa3 (CaMoperysisnus), ypoBHeBas
OpraHu3alUsi  JKMBBIX  CHUCTEM, CaMOBOCHIpPOU3BEACHME  (PEHNpOAYKIUs), HACJIEACTBEHHOCTb,
U3MEHYUBOCTB, POCT U Pa3BUTHE

YMeHne uznaraTb OHWOJOTHUECKHE TEOpuH (KJIeTOYHas, XpOMOCOMHas, MyTalHuoHHasi), 3akoHbI (I.
Menpens, T. Moprana, H.J1. BaBunoBa) u y4yeHus (0 IIEHTpax MHOroOOpasusi U MPOHCXOXKICHUS
KynbTypHBIX pacTenuil H.J1. BaBuiioBa), onpenensTs rpaHUIbI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHHe BIafeTh METOIaMH HAyYHOTO [TO3HAHHA B OMOIOriy (HaOIIOICHNE U ONHCAHNE KUBBIX CHCTEM,
IIPOLIECCOB U SIBIICHUH; OpraHH3allUsl U IPOBeleHHE OUOIOTHYECKOro SKCIEPUMEHTA, BBIIBHKECHUE
THIIOTE3b]; BBIABICHHE 3aBUCHUMOCTH MEXIy HMCCIEIYEeMBIMH BEIMYMHAMH, OOBSICHEHHE MONy4YEeHHBIX
pe3yIbTaTOB, HCIOIB30BAHHBIX HAY4YHBIX MOHITHUH, TEOPUH M 3aKOHOB; YMEHHE JIeJIaTh BBIBOABI Ha
OCHOBAHMU MOTYYEHHBIX PE3yIbTATOB)

YMeHne BBIIENATh CYIECTBEHHBIE IPU3HAKKA BUPYCOB, KIIETOK POKAPHOT M 9YKAPHOT, OJHOKIETOYHBIX
1 MHOTOKJICTOYHBIX OPTaHU3MOB; 0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB M NMPEBPAIICHUS SHEPTHH B
KJeTKe, (DOTOCHMHTE3a, IUIACTUYECKOr0 M DHEPreTHUecKoro oOMeHa, XeMOCHHTEe3a, MHUTO03a, MeiHo3a,
OIJIOJIOTBOPEHMSI, PA3MHOKEHMsI, MHIMBUAYATILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3)

YMeHre IpUMEHSTh MOMyYeHHbIe 3HAHUS UTSI OOBSICHEHISI OMOIOTHYECKUX ITPOLIECCOB U SIBICHUH, IS
MIPUHATHSI MPAKTUIECKUX PEIISHUH B MOBCEAHEBHOW )XU3HU B IEJAX oOecredeHus 0€30MacHOCTH CBOETO
3JI0pPOBBS U 37I0POBbsI OKPYIKAIOTUX JTIOICH, COONIOCHUS HOPM TPAMOTHOTO MOBECHHSI B OKPYKAIOIICH
MIPUPOHON cpelie; MOHUMAaHHEe HEOOXOIUMOCTH HCIIOIBb30BaHHUS JOCTHKEHHH COBPEMEHHOW OMOJIOTHH
1 OMOTEXHOJIOTHI JIsl paIMOHAJILHOTO MPUPOAOTIONB30BaHUS

VYmenne peniate J3JIEMEHTAPHBIE TEHETUYCCKHUE 3aJadd Ha MOHO- H ,I[I/IFI/I6pI/IIIHOG CKpEIINBaHuE,
CHOCINICHHOC HACJICOOBAHHUC, COCTABJIATH CXCMBI MOHOFI/I6pI/IIIHOFO CKpCIIUBAHUA IJIA TIPEACKa3aHUuA
HacJICAOBaHHWA ITPU3HAKOB Y OPTaHU3MOB

YMeHre BBINONHATE JTa0OpPaTOpHBIE W MpPaKTHYeCKHe pPadOTHI, COONMOATh IMpaBHWia IPH padoTe C
y4eOHBIM 1 Ja00paTOPHBIM 000PYI0BAaHHEM

VYmenne KPUTUYCECKU OLCHHMBATH W HUHTCPHPETHUPOBATH I/IH(I)OpMaIII/IIO OHOJIOrMYECKOTO COACpIKaHuA,
BKJIHOYAIOIYIO0 TCCBAOHAYYHBIC 3HAHHA H3 pPa3JIMYHbIX HWCTOYHHUKOB (CMI/I, HAay4YHO-TIOITYJIAPHBIC
MaTepI/IaJ'IbI); OTUYCCKHEC ACTICKThI COBPCMCHHBIX I/ICCHCHOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCAUIIMHE, OHMOTEXHOJIOTUU

10

VYMeHHne co3naBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOINEHHMs, 0000Ias OHOJIOrHYECKYIO
HHGOPMALIUIO U3 HECKOJIbKHX HCTOYHHKOB, FPAMOTHO HMCIIOJIb30BATh MOHATHHHBIN annapaT OMOJIOTHH

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI 00pa30BaTeIbHOI NPOrpaMMBbl
cpeaHero oouero oopazoBaHus

CchopMHPOBaHHOCTh 3HAaHUI O MECTE M POJIM OMOJIOTMH B CHCTEME HAy4HOI'O 3HAaHHS €CTECTBEHHBIX
HayK, B (OpMHpPOBaHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HaydHOTO
MHPOBO33PEHHS; O BKJIAJEC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOIIOrOB B pa3BUTHE OHOJIOTHY;
(YHKIIMOHAIEHON IPaMOTHOCTH YeJIOBEKa JUISl PEIICHNUS] KU3HEHHbIX 3a/1a4

YMeHHe pacKpbIBaTh COAEPIKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHH: B[, HOIMYJISLMS, TeHOPOH],
SBOJNIOLMS,  JBIKyIME  cwibl  ((akTophl)  DBOJIIOLMH, IPHCIOCOOJCHHOCTh  OPraHU3MOB,
BUI000pa30BaHue, SKOJOTHMYECKUEe (HaKTOphl, IKOCHCTEMA, NPOAYIEHTHI, KOHCYMEHTBI, PEIYyLEeHTHI,
LIeNY MMTaHUsl, SKOJIOTHYECKasl MMpaMuia, OuoreoreHos, ouocgepa




‘YMeHue uznarate OMoJI0rn4ecKre Teopuu (3BomonuoHHas Teopust U. JlapBuHa, CHHTETHYECKas TEOPUs
9BOMIOLUN), 3aKOHBI M 3aKOHOMEpHOCTH (3apogsimeBoro cxoactsa K.M. bapa, yepenoBaHus IiaBHBIX
HarpasieHuit u myteit spostorn A.H. Ceepiiosa, yuenus o 6uochepe B.1. Bepuaackoro), onpenensiTh
T'paHUlbl UX MPUMEHUMOCTHU K JKUBBIM CUCTEMAaM

‘YMeHue BIafeTh METOAaMH Hay9HOTO ITO3HAHKS B OHOIOTrHH (HaOIIOICHNE U ONTHCAHNE JKUBBIX CHCTEM,
MIPOLIECCOB M SIBICHWH; OpraHU3alUs W IPOBEACHHE OMOIOTHYECKOTO SKCIEPHMEHTA, BBIIBIKCHHUE
THIIOTE3BI; BBISIBICHHE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMM, OOBSCHEHHE IOJyYCHHBIX
Pe3yNbTAaTOB, UCIOJb30BAHHBIX HAayYHBIX IOHSATUMN, TEOPUH U 3aKOHOB; YMEHHE [€JaTh BbIBOJbl Ha
OCHOBAHMHU MOJTY4YEHHBIX PE3yIHTAaTOB)

YMeHue BIACIATh CYHIECTBEHHbBIC IPH3HAKK CTPOCHHS OHOIOTHYECKUX OOBEKTOB: BUIOB, MOMYJISIHH,
MPOJYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTEOICHO30B M IKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
HAaCJIEICTBEHHOW HM3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHI000pa3oBaHUs, MPUCITOCOOJICHHOCTH
OpPraHM3MOB, JCHCTBHUS IKOJOTHYCCKHUX (haKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH
B 9KOCHCTEMaX, aHTPOIIOTCHHBIX U3MECHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIICCTB U
OMOTreOXUMHUCCKHUX ITMKJIOB B OHOochepe

YMeHHe NPUMEHATH NOTyYCHHBIC 3HAHUS U1 O0BACHEHUS] OMOJIOIMYECKUX MPOLIECCOB U SBJICHUHN, AT
MIPUHATHUS IPAKTUYECKHUX PEIICHHH B TIOBCEAHEBHON )KHM3HHU B LIEJISIX 0OecredeHus: 0€30macHOCTH CBOETO
3II0POBBS U 3I0POBBSI OKPY>KAIOLIHX JIIOAEH, COOTI0AEHUS HOPM I'PaMOTHOTO TIOBEJICHNS B OKPYIKAIOLIEH
MIPUPOJTHOH Cpejie; MOHMMaHUue HEeOOXOIMMOCTH HCIIOJIb30BAaHHSL JOCTHIKEHUH COBPEMEHHON OMOJIOTUH
JUIS palMOHAJILHOIO NIPUPOAOIIOJIB30BAHUS

VYMeHHe pelaTh 3JIE€MEHTapHbIE OMOIOrMYECKHE 3aJadd, COCTABIATh CXEMBI MEPEHOCA BELIECTB U
SHEPIUHU B 3KOCHCTeMax (1IeMH MUTaHKS)

YMeHue BBINONHSITh JIA0OpATOPHBIE M MpPAKTHYECKHUe paboThl, COOMIOIATh HpaBHia mpu padoTe ¢
y4eOHBIM 1 J1a00paTOPHBIM 000PYI0BAaHHEM

VYmenne KPUTUYCCKU OLCHHMBATH W HUHTCPHPETHUPOBATH I/IH(I)OpMaHI/IIO OHOJIOrMYECKOTO COACpIKaHuA,
BKJIHOYAOIYIO0 TCCBAOHAYYHBIC 3HAHHA H3 pPa3JIMYHbBIX HWCTOYHHUKOB (CMI/L HAay4YHO-TIOITYJIAPHBIC
MaTepI/IaJ'IbI); paccMaTpuBaTh ria00aabHEBIC SKOJIOTHYECKUE HpO6J’I6MBI COBPCMCHHOCTH, (1)OpMI/Ip0BaTB 1o
OTHOIICHUIO K HUM CO6CTBCHHyIO IIO3HIIUIO
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VYmenne co31aBaTb COOCTBEHHEIC ITHUCHMEHHBIE M YCTHBIC COO6HI€HI/I$I, 0606H13.51 GI/IOHOFI/I"ICCKYIO
I/IH(bOpMaHI/IIO 13 HCCKOJIBKHMX UCTOYHUKOB, I'PAMOTHO HMCII0JIB30BAaTh MMOHSITUHHBIA arrmapar OHOJIOTHU




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJEMCHT COACPKAaHUA

1

buosorus xak Hayka

1.1

Buonorus — Hayka o xuBo# npupoae. Ponb 6uosiorun B popMHUpOBaHUN COBPEMEHHON HAYyYHON KapTHHBI
mupa. Cucrema OMOJIOrHIECKUX HAYK

1.2

MeTOZ[LI MO3HAHUSA  KUBOM IIpUpoO bl (Ha6J’IIOI[eHI/Ie, OKCIICPUMECHT, OIIKMCAaHUC, H3MCPCHUC,
KJ'IaCCI/I(bI/IKaL[I/IH, MOJCIIMPOBAHUEC, CTATUCTHUYCCKAs 06pa60TI<a ﬂaHHLIX)

2

JKuBble CUCTEMBI K BX OopraHuzanus

2.1

JKuseie cuctemsr (OMOCHCTEMBI) KakK TIpeAMeT u3ydeHus Owmomornu. CBoiicTBa OHMOCHCTEM W HX
pasHooOpaszue

2.2

YpoBHH OpraHm3alud OHOCHUCTEM: MOJCKYJSIPHO-TEHETHYCCKHMA, KJICTOYHBIH, OpraHW3MCEHHEIH,
MOy JIAITUOHHO-BUI0BOM, SKOCHCTEMHBIH, OMOC(hepHBIN

3

XUMHYECKHI COCTaB U CTPOCHUC KIICTKHU

3.1

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHTBI: MaKpOlJIEMEHThl, MUKpPO3JIEeMEHThl. Boma u
MI/IHepaJ'IbHI)Ie BCIIICCTBA. q)yHKLII/II/I BOObBI H MI/IHepaHBHBIX BCIICCTB B KIICTKC. Hozmepncam/le
OCMOTHYECKOI0 Oananca

32

Benxu. CocTaB u cTpoeHne 0e1KOB. AMHHOKHCIIOTE — MOHOMEpHI O0eKkoB. HezamMeHnMBIe 1 3aMEHUMBIE
AMHUHOKHUCIIOTH. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPHI OCIKOBOW MOJIEKYNBI (II€pBHYHAS,
BTOpHYHAs, TPETHUYHAs W YETBEPTHUHAs CTPYKTypa). XUMHUECKHe CBoicTBa OenkoB. buomornueckue
(dyHKIMH OENKOB.

®depMmeHTh — OHoJOrHYeckre Karanu3atopbl. CTpoeHue (epMeHTa: aKTHBHBIA IEHTP, CyOCTpaTHas
cneuuduyaocts. Kopepmentel. Buramunbl. OTiinuust hepMeHTOB OT HEOPraHWYECKUX KaTaln3aToOpOB

33

YrieBosl: MOHOCaxapuabl (TIOKO3a, pubo3a W Ie30KCHpu003a), qucaxapuabl (caxaposa, JIaKTo3a) H
noJMcaxapusl (Kpaxmal, TIHMKOTeH, 1e/uTono3a). buonorndeckue GyHKIUH YrIIEBOAOB.

Jlunuper:  Tpurnuuepuibl, crepounsl, ¢Gochonunuasl. ['mapodunbHO-rHIpOoPOOHBIE  CBOWCTBA.
buosnornueckue pyHkuuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB U JIMIKM/OB KaK HCTOYHUKOB SHEPTUH

34

Hyxurennoseie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpH! HYKIEHHOBBIX KHCIOT. CTpoeHHe U
dynkuuu THK. Ctpoenne u dyakimu PHK. AT®: ctpoenue u pyHKIMH

35

I_[I/ITOJ'IOI‘I/UI — HayKa O KJICTKE. Knerounas TCOpHs. MCTOHBI HU3YYCHUS KIICTOK

3.6

Knetka kak 1enoctHast xxuBas cucrtema. OOmIMe MpU3HAKK KICTOK: 3aMKHYTas HapyKHas MeMOpaHa,
moniekyisl JIHK kak reHeTHUECKUil anmapaT, CHCTeMa CHHTe3a Oellka

3.7

THumbl KIETOK: dyKapuoTHYeckas M IpokapuoTHueckas. OCOOCHHOCTH CTPOCHHUS MPOKAPHOTHYECKON
kinetku. Kinerounas crteHka OaxTepuil. CTpoeHHE 3yKapHOTHUeCKOM KieTKH. OCHOBHBIE OTJIHYHSA
pacTUTEJILHOM, YKUBOTHOM U I'PUOHON KIIETKH

3.8

[ToBepxHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsI CTEHKA, TIMKOKAIHUKC, MX (yHKIwH. [lma3maTruaeckas
MeMOpaHa, € croiicTBa u pyHkuuu. [lutormasma u eé€ opranonpl. O THOMEMOpPaHHBIC OPTaHOUIbI KIICTKH:
supomnazmatrdeckas cetb (IIIC), ammapat ['onbmku, au3ocoMbl. [1odyaBTOHOMHBIE OPraHOWIB! KIETKH:
MHTOXOHJIPHH, IUIACTUBL. [IpOMCXOXKIeHne MUTOXOHIPUIA U Tuiactun. Buael mnactun. HememOpanHbIe
OpraHoW/Ibl KJIETKU: PHOOCOMBI, KJIETOYHBIN LIEHTP, PECHUYKH, )XI'YTUKH. DYHKIIMN OPraHOWUIOB KIETKH.
Brutouenust

3.9

Anpo — peryasaTopHslii neHTp kiIeTku. CTpoeHue sapa: saepHas 0000YKa, KapHoIUIa3Ma, XpOMAaTHH,
SIAPBILIKO. XPOMOCOMBI

3.10

TpaHCIIOpT BEIIECTB B KIETKE

)KPBHGI[GHTCHLHOCTL KJIICTKH

4.1

OOMmeH BewiecTB, WM MeTabonu3M. AccuMmwisuus (IUIACTHYECKUI OOMEH) M JUCCHUMUIISLUS
(oHepreruyeckuii 0OMEH) — JIBE CTOPOHBI €JMHOTO Iporecca Meradosnu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBII 1 rerepoTpodHbIi. Posib pepMeHTOB B 00MEHE BEIIECTB M IPEBPaIlleHUH YHEPIHHU B KIIETKE

4.2

®dorocunte3. CBeroBas u TeMmHOBas (a3pl (orocunre3a. Peakunu dortocunresa. DPPEeKTHBHOCTH
(orocunTesa. 3HaueHHe POTOCHHTE3A ISl )KM3HU Ha 3emuie. BiusHue ycinoBuii cpesibl Ha (POTOCUHTES U
CrocOOBI MOBBIMIEHHS €r0 MPOIYKTUBHOCTH Y KyJIbTYPHBIX PaCTCHHUI.

XemocHHTe3. XeMOCUHTEe3UpyIolre OakTepruu. 3HaueHHe XeMOCHHTE3a JUlsl )KU3HU Ha 3emile

43

OHepreTnyeckuii 0OMeH B KieTKe. PaciieruieHne BEIecTB, BBIACICHNE U aKKyMYJIHPOBaHNUE SHEPTHH B
KJIeTKe. DTarnbl 3HepreTudeckoro oomeHa. I'mukonus. bpoxenue u ero Buabl. KucnoponHoe okucnenue,
WIH KJIETOYHOE AbIxaHue. D (HeKTHBHOCTh SHEPreTHIECKOr0 0OMeHa

4.4

Peakunn matpuunHoro cuHTe3a. ['eHermueckas wHpopmamus u JHK. Peanmsamms renermdeckoit
nHpOpMannH B KIeTke. [ eHeTHUecKuii KoJ U ero cBoicTBa. TpaHckpunuus — MmaTpuuHbiii cuaTe3 PHK.
Tparcnsiust — 6nocuuTe3 Oenka. KogupoBanue aMUHOKUCIIOT. Poik pubocoM B OnocuHTe3e Oenka

4.5

Hexnerounsie hopMer sxu3HU — BUpychl. Micropus oTkpbiTus BupycoB (JI.1. BanoBckuit). OcobeHHOCTH




CTPOCHUS W KU3HEAEATEIbHOCTH BHPYCOB. bakrepnodaru. bonesnn pacTteHnii, )KUBOTHBIX M YETIOBEKA,
BBI3BIBaEMBbIE BHUpycaMu. Bupyc wummyHomedmmurta uenoBeka (BUY) — Bo3Oyamrens CIINa.
[TpodunakTrka pacmpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHMIMA

PasmHoxeHHE 1 HHAWBHUIYAJIbHOC PA3BUTHUC OPIraHM3MOB

5.1

Kiero4Hslii nuKi, WINM KU3HEHHBIA MK KieTku. MHTepdasa u murtos. IIporeccsl, nporexaronye B
nnrepasze. Permmkanus — peakuust marpuyHoro cuare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Habop — kapuorun. JIMIUIOWAHBIH W TalIOMIHBI XPOMOCOMHBIE HAOOpBL.  XpOMaTHIBI.
[{uronornyeckue OCHOBBI Pa3MHOXKEHHS 1 HHIMBHYIEHOTO Pa3BUTHUS OPTaHU3MOB.

[Henenune knerkn — muto3. Cramum Mutosa. [Ipomeccsl, mpoucxonsimupe Ha pa3HBIX CTaJUsIX MHTO3a.
bromorndeckuii CMbICI MATO3a

5.2

q)OpMI)I PAa3MHOKCHUSL OPraHU3MOB: 0ecIoJIoe U I0JIOBOE. BI/IZIBI 0ecI10JI0ro PAa3MHOKCHUSA: ACJICHUC
HaJABOC, IMOYKOBAHHUEC OJHO- M MHOI'OKJICTOYHBIX, cn0p006pa3013aHI/Ie, BCIrC€TaTUBHOC PA3MHOKCHUC.
I/ICKYCCTBCHHOG KJIOHHPOBAHUC OPTraHU3MOB, €TI0 3HAUYCHUC OJIA CCICKINH
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[TonmoBoe pa3MHOXKEHHUE, €r0 OTIIMYHS OT OECIIOJIOTO.
Metiio3. Craauu wmeiosa. [lpoueccel, mpoucxopsimue Ha craausx Mmeiioza. [loBempeHue xpomocoMm B
Menose. Kpoccunrosep. buonoruueckuid cMbIC U 3HaU€HUE Meilo3a
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I'amerorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIC jKele3bl: CEMEHHUKH U
anyHuKy. OOpa3oBaHME U pa3BUTHE IIOJIOBBIX KJIETOK — TraMeT (CHepMaro30u[, SHLEeKIeTKa) —
criepMaroreHes U oorene3. OCOOEHHOCTH CTPOCHUS SHUIEKIETOK U ClepMaTo30ua0B. OII00TBOPEHUE.
[Taprenorenes

5.5

WunuBuayansHoe pasBuTHe (OHTOreHe3). OMOpHOHanbHOE pas3BUTHE (3MOpHOreHe3). DTaribl
3M6pI/IOHaJ'II>HOFO pa3BUTHA Yy TIO3BOHOYHBLIX JKUBOTHBIX! ,upo6neH1/Ie, racTpyjsagus, OpPraHOr¢HeE3.
[TocTomOproHansHOe  pa3BuTHe. THIBI  TOCTOMOPHOHAILHOTO  Pa3BHTHUS: MpPSIMOE, HENpsMOe
(JtmumHOYHOE). BiusiHue cpebl Ha pa3BUTHE OPraHU3MOB; (hPaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE
YPOACTBA.

Pocrt u pazBuTtHe pacreHnii. OHTOreHEe3 IIBETKOBOTO PACTEHHSI: CTPOCHHUE CEMEHH, CTAINU Pa3BUTHUS

HaCHeﬂCTBeHHOCTb 1 UBMCHYMBOCTH OPraHnu3MoOB

6.1

[Ipenmer u 3amaun reHeTuku. McTopus pa3BUTHS TeHETHKH. BKitag poccHiicKuxX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE TE€HETHUKH. METOAbl IeHETHKH (TMOPHIOIOrMYECKUH, UTOT€HETHUECKUN, MOJIEKYIISIPHO-
FeHCTI/IquKI/II\/'I). OcHOBHBIE TeHETHYECKHUE MMOHATHA. ['eHeTHuecKas CHUMBOJIMKA, UCIIOJIb3yeMasa B CXEMax
CKpellMBaHUM

6.2

3aKOHOMEPHOCTH HACIICZOBAaHUS NPU3HAKOB, YycTaHoBieHHBle [. Mennenem. MoHoruOpumHoe
CKpeIMBaHue. 3aKOH eIUHO00pa3us THOPUIOB IEPBOrO MOKoJIeHHs. [IpaBruiio TOMUHIPOBaHUS. 3aKOH
paclieruieHns IPU3HAKOB. | umnore3a unctorsl ramet. [1oaHOE U HEMOIHOE TOMUHNUPOBAHUE.
I[I/IFI/I6pI/IZ[HOC CKpCIIuBaHUC. 3aKoH HE3aBHCHMOTO HacJICAOBaHU TPHU3HAKOB. HHTOFGHCTI/I‘JCCKHG
OCHOBBI ~ JTUTHOPHUAHOTO  CKpeUIMBaHMs.  AHanu3upymollee  CcKpeliuBaHue.  Vcnonb3oBaHue
AQHAIU3UPYIOLIETO CKPEIMBAaHUS UL ONIPEASIICHUs] TEHOTUIIA 0COOU

6.3

CueruteHHoe HaclieoBaHue npu3HakoB. Pabora T. Moprana mo CIEIICHHOMY HacleIOBaHHUIO T€HOB.
Hapymienue cuernsieHust reHOB B pe3yJibTaTe KPOCCUHIOBEpa. XpOMOCOMHAsl TEOPHS HACIEACTBEHHOCTH.
I'enernyeckue KapTsl.

I'enetrka mona. XpoMOCOMHOE OIpe/ieTIeHHE Moja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['oMorameTHbIe
Y reTeporaMeTHble opranu3Mbl. HacniejoBaHrue mpu3HaKoB, CHEIJICHHBIX C MOJIOM

6.4

W3MeHunBoCTh. BHIpl HW3MEHYMBOCTH: HEHACNIEACTBEHHAas W HaclieAcTBeHHad. Ponb cpensl B
HEHACJIECTBEHHOW  W3MEHYHUBOCTH. XapakTepucTuka  MOAW(PHUKALUOHHOW  M3MEHYHMBOCTH.
Bapuanmonnslii pan u BapuanmoHHas KpuBas. Hopma peakunn mnpusHaka. KonndecTBeHHBIE U
Ka4yeCTBEHHbIC NPU3HAKK M X HOpMa peakuuu. CBOHCTBa MOIU(HUKAIIMOHHOW U3MEHUYUBOCTH

6.5

HacnencrBennas, WM TeHOTHIIMYECKas, M3MEHYMBOCTH. KOMOMHATHBHAasT M3MEHYMBOCTH. MeWo3 u
MOJIOBOl TIpoIlecC — OCHOBa KOMOMHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAS W3MEHYHBOCTD.
Krnaccudukanms Myranuid: TeHHbIE XPOMOCOMHBIC, T'€HOMHble. YacToTa W INpUYMHBI MYTaluii.
MyTareHHble akTopbl. 3aKOH FOMOJIOTMYECKHUX PSJIOB B HacieAcTBeHHOW u3mMenurnBocti H.W. BaBuiosa

6.6

I'enernka genoseka. Kapnotnun uenoeka. OCHOBHBIE METOABI TCHETHKH YETIOBEKA: TCHEATOTHIECKUH,
ONM3HEIOBBIA, ITMTOTEHETHYECKUH, OMOXMMHUYECKHHA, MOJEKyIsIpHO-reHeTndeckuil. CoBpeMeHHOe
OIIpeJIeTICHUE TEHOTHIIA: TOJITHOT€eHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[MI[P-ananmu3a. HacrnencTeeHHble 3a001eBaHNs YeIOBEKa: TeHHbIE 00JIe3HU, O0JIE3HN C HACIISCTBEHHON
NPE/IPAaCHONIOKEHHOCThIO, XpOMOCOMHBbIe Oojie3Hn. ComaTuueckue W TeHEepaTHUBHBIE MYTAllWH.
[TpuHOMIIBI 310pOBOT0 00pa3a KU3HH, AUATHOCTHKHU, TPOMUIAKTHKY U JICYSHUS TeHETHUECKUX OOJIe3HEH.
MenuKo-reHeTHYeCKOe KOHCYJIBTHPOBAaHHE. 3HAUCHHE MEAWIMHCKOW TeHETHKHM B MPEJOTBPALICHUH H
JICYCHUH TeHETHYECKUX 3a00JIeBaHM YeIoBeKa

Cenekuus oprann3MoB. OCHOBBI OMOTEXHOJOTHH

7.1

Cenexnusa Kak Hayka M Iporecc. 3apokIeHHUEe CEIeKINH U noMmecThkanua. Ydenue H.M. BasumoBa o
HEHTpax MPOUCXOKICHUS K MHOTO00pa3ns KyJIbTYPHBIX pacTeHUH. LIeHTpbI MPOMCXOXKACHIUS JOMAITHUX
XUBOTHBIX. CopT, OpOJIa, IMTaMM




7.2

CoBpeMeHHbIE METOIBI CeNeKIHH. MacCOBBI M WHIAWBHAYAJIbHBIA OTOOPHI B CEJCKIMH PACTCHUHA U
KHUBOTHBIX. OlLleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKpelIMBaHWE — MHOpUAMHT. YucTas JHHUS.
CkpemurBanue 4HCTHIX JUHUHA. ['ereposmc, mnu rubpuanas cuia. HepoacTBeHHOe CKpeIIMBaHUE —
ayropugunr. OtnanénHas rubpunuzanusi U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IIOJIy4eHHUe
NOJIMIIIOUJOB. JIOCTUKEHMSI CEIEKIMU PACTEHUH, JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

BrotexHomorns Kak oTpacib MPOU3BOICTBA. | €HHAS MHXCHEPHs. DTalbl CO3JaHUS PEeKOMOWHAHTHOU
JHK u tpancrennsix opranuzmoB. Kierounas uaxenepust. Knetounsle KyJapTypbl. MUKPOKIOHAJIBHOE
Pa3MHOXCHHNE paCTeHI/Iﬁ. KHOHI/IpOBaHI/Ie BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO03ICTBEHHBIX OpraHmu3MoB.
OkoJioruyeckue 1 dtuueckue npoodaeMel. MO — reHeTHYECKH MOIU(PHUIIMPOBAHHBIE OPraHU3MBbI

11 KJIACC

Kopn

HpOBepﬂeMLlﬁ IJEMCHT COACPKAHUA

DBOIOIIMOHHAS OMOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa  3BONIIONMH. [lajeoHTONOrMYECKHE: IIOCIEIOBATEIbHOCTh IIOSIBICHHUS BHAOB B
NaJICOHTOJIOTMIECKOM JIETOMUCH, TIepexoJHble popMbl. broreorpaduyeckue: cxoncTo u pasnuine dhayH
U (QIIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA M PA3JINUMs IMOPHOHOB Pa3HBIX BHIOB
MO03BOHOYHBIX. CpaBHUTEIIFHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, aHAJIOTUYHbIE, Py JUMEHTAPHBIC OPraHbl,
aTaBU3MBL. MOJEKyISPHO-ONOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACIIEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYecKuX IyTel Y BceX OpraHu3MOB

1.2

OpomtonnonHast teopuss Y. JlapsuHa. [Ipeanochuiki BO3HUKHOBEHHS JapBUHU3MA. JIBIDKYIIHE CHIIBI
IBONIOLMK BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TIPH OTPAaHUYCHHOCTH PECYpPCOB,
HeomnpeaenéHHas N3MEHIMBOCTh, 00ph0a 3a CyIecTBOBaHME, ECTECTBEHHBIH 0TOOD)

1.3

Cunrerndeckast Teopust 3Bomonun (CTD) u ocHoBHBIE €€ monokeHus. Mukpossoumorus. [Tomyssust
KaK eIMHMIIA BU/1a ¥ HBOJIIOLINH

1.4

JBwxymne cuitbl (GpakTopbl) SBOJIIONKMK BUJIOB B MpHpoAe. MyTalMOHHBIH ITpolecc 1 KOMOWHATHBHAS
n3MeH4YuBOCTh. [lomyssinnonHble BOSHEI U Apeii¢ reHoB. M3omsus u murpanus. EctecTBeHHbIH 0TO0D —
Harpasisironuii gaxrop sBosmormu. GopMel ecTecTBEHHOTO 0TOOpA.

[Tpucrioco0neHHOCTh OPraHU3MOB KaK Pe3yJIbTaT 3BOonnH. [IpuMepsl mprucrocoOIeHuid y opraHn3MoB.
ApomMopho3bl U HANOATANITALHN.

Bun u BumooGpaszoBanme. Kpurepuu suma. OcHOBHBIE (OpMBI BHIOOOpa3oBaHWs: Teorpadudeckoe,
IKOJIOTHYECKOe

1.5

MaKpOSBOJ'I}OIII/IH. q)OpMI)I 3BOJIOIIUH (I)I/IJ'ICTI/I"IGCKEIH, JAUBCPICHTHAs, KOHBCPICHTHAs, NapaulejibHasi.
H606paTI/IMOCTB OBOJJIIOIIUHA

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4HBIE IPECTABICHHS O 3apOXKICHUH )KN3HU. Hay4Hble THIIOTE36I BOSHUKHOBEHNUS XKU3HU HA 3eMIIe:
abnoreHe3 M MaHCIepMUst. XUMHYECKas 3BOIIONNS. DKCIEPUMEHTAIBHOE MOATBEPKACHHE XUMUIECKOM
sBomouuy. HavanbHble sTansl Ouonoruueckoit sBomonun. ['unoreza PHK-mupa. [lepBbie kiIeTku U ux
sBosIrOLMsI. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB

2.2

Pazpurne xm3Hm Ha 3emiie mo spaM M mepuomaM. Karapxeil. Apxeiickas W TpoTepo3oiicKas SpEL.
[Tameo3ofickass 3pa u e€ mepHoabl: KEeMOPHHUCKHH, OPIOBHKCKHHA, CHIIYpUHCKUHA, JEBOHCKHI,
KaMEHHOYTOJIbHBIN, IEpMCKUil. Me3030icKast 5pa 1 €€ epuoibl: TPUACOBBIH, IOPCKUNA, MEJIOBO.
Kaitno3oiickas spa u e€ mepHobl: MaJeOTeHOBBIM, HEOICHOBBIH, aHTPOIOTECHOBBIA. XapaKTEepHUCTHKA
KJIMMaTa ¥ TeoJornyeckux npoueccoB. OCHOBHBIE 3TAlbl 3BOITIONHUU PACTUTEIBHOTO U AKUBOTHOTO MHpa.
Apomop¢o3bl y pacTeHuit U )KUBOTHEIX. [losiBIeHHE, paciiBeT ¥ BEIMUPAHHE TPYIII )KUBBIX OPraHU3MOB
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CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE HBOIIONHH. OCHOBHBIE CHCTEMATHYECKHE TPYIIITBI
OpraHu3MoB
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DBONONNS YeIOBeKa. AHTPOIONOTH Kak Hayka. Pa3BuThe mpeacTaBIeHU O MPOUCXOKICHAN YEIIOBEKA.
Mertoapl n3ydeHus aHTpororeHe3a. CXOICTBa M Pa3lU4Ms YEIOBEKa W JKUBOTHBIX. CHCTEMaTHYECKOE
[10JIO)KEHHE YETIOBEKA.

JBmwxymiue cuibl (pakTopsl) aHTporioreHe3a. HacnenacTBeHHasi H3MEHYMBOCTh M €CTECTBEHHBI 0TOOD.
OO6u1ecTBeHHBIN 00pa3 )KU3HU, M3TOTOBJICHUE OPYAUH Tpya, MBIIIJICHUE, peUb

2.5

OCHOBHBIE CTaJUM ¥ BETBU DJBOJIONMHM YEIOBEKA: aBCTpaJIONUTEKH, YemoBek ymenbld, UYemoex
npsaMmoxonauuii, Yenosek HeanneprainbCkuid, YenoBek pa3ymHblii. Haxolku HMCKONAEMBIX OCTaHKOB,
BpeMsI CYIIIECTBOBAHMS, 00J1aCTh pacpoCTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIH

2.6

Yenoseueckne pacsl. OCHOBHBIE OOJIBIINE pachl: €BPOIECONIHAs (€Bpa3HiicKast), HErpO-aBCTPAIONIHASL
(3kBaTopuanpHas),  MOHTOJOWAHAs  (a3MATCKO-aMepUKaHCKas).  YepTel  MPUCTIOCOOIEHHOCTH
IIPECTaBUTEIIEH YEOBEUECKHIX Pac K yCIOBHAM cyniecTBoBaHMsA. EnuHcTBO uenoBeveckux pac. Kpuruka
pacuzma

OpraHu3Mbl 1 OKpy’Karolas cpeaa

3.1

Okoyiorus Kak HayKka. 3ajaud M pas3fiesibl 3KoJorHd. MeToJpl IKOJIOTMYECKHX HCCIIEOBaHUM.




Oxonorndeckoe MupoBo33peHne. Cpenpl oOWTaHWA OPraHW3MOB: BOJHAS, HAa3eMHO-BO3IYyIIHA,
NOYBEHHAs, BHYTPHOPTaHW3MEHHAs

Okonoruyeckue Qakropsl. Knaccuduxamnust skomorndeckux (HakTopoB: aOMOTHYECKHE, ONOTHUECKHE U

3.2 o
aHTpONOTeHHbIE. [leicTBHE SKOIOTHIECKUX (haKTOPOB HA OPTaHU3MBI
33 Abuotnueckne (axkToOphl: CBET, TEMIepaTypa, BiaxHOCTb. doronepuoausm. IIpucnocobnenus
' OpPTraHU3MOB K JAEHCTBUIO a0MOTHYECKUX (akTopoB. brojornyeckue puTMbl
buornueckue axropel. Bugsl OuoOTHUECKMX B3aMMOAEWCTBUI: KOHKYPEHIMs, XHUIIHHYECTBO,
34 Mapa3uTU3M, MYTyaldu3M, KOMMEHCAIN3M (HaxJeOHHYECTBO, KBapTHPAHTCTBO), aMEHCAJIM3M,
' HeWTpanu3M. 3HaueHne OMOTHYECKUX B3aMMOIEHCTBUH ISl CYIIECTBOBAHUS OPraHM3MOB B IIPHUPOIHBIX
coobuiecTBax
OKOJIOTHYEeCKHE XapaKTePUCTHKH MOMysarnuyd. OCHOBHBIE ITOKa3aTeNd MOMYJSAIUHN: YHCICHHOCTH,
3.5 IUIOTHOCTb, PO’KIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalusl. JIMHaMIKa YHCICHHOCTHU TOMYJISILUN U e€
peryJsIus
4. Coo011ecTBa ¥ 9KOJIOTUIECKUE CHCTEMBI
41 CoobmecTBo opraHusmMoB — Ouoneno3. CTpyKTypsl OuoleHO3a: BHAOBas, INPOCTPAHCTBEHHAS,

Tpodrueckas (mumieBas). Buasl-noMuHaHThL. CBSI3U B OMOIICHO3¢E

Okonoruyeckue cucteMsl (3kocucteMsl). [TonsiTue 06 skocucTeme u OuoreoneHose. PyHKIMOHATBHBIE
KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, pelyleHTsl. KpyroBopoT BeIIeCTB U MOTOK
4.2 SHEpPruM B 3KocucTeMe. Tpoduueckue (NMHIIEBbIE) ypOBHM 3KOcHCTeMbl. [luieBble Iiermu U ceTu.
OCHOBHBIE TTOKa3aTeNM AKOCHCTEMBI: OMoMacca, MPOAYKIHS. JKOJIOTHYECKNE MUPaMUABL: TPOAYKIIHH,
YHCIEHHOCTH, OoMacchl. CBOWCTBA SKOCHCTEM: YCTOMUHBOCTh, CaMOpeTyJIsinus, pa3sutue. Cykieccus

HpI/IpOﬂHHe 9KOCUCTEMBI. DKOCHCTEMEI O3ép " PpEK. DKocHCTeMa XBOMHOIO WU IMHUPOKOJIUCTBEHHOT'O
Jieca.
AHTpOHOFCHHBIC OKOCHCTCMBI. Al"pO3KOCI/ICTeMI)I. yp603KOCI/ICT€MI)I. buonornueckoe u X03sHCTBEHHOE
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3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (aktop ycroiiuuBocTr 3xocucteM. CoxpaHeHHne GHOIIOTHYECKOT0 Pa3HO0Opasus

Ha 3emie

VYuenue B.U. Bepraackoro o 6uocdepe. ['panunsl, coctas u cTpykrypa 6rocdepsl. JKuBoe BeniecTBo u
44 ero ¢ynkiun. OcoOeHHOCTH OMocdepsl Kak TI00aTbHONW 3KOCHCTEMBI. [IMHAMHUYeCKOe paBHOBECHE U

’ obpaTHas cBs3b B Onochepe. KpyroBopoThI BellecTB 1 OUOr€OXMMHUYECKHE [IUKIIBI DJIEMEHTOB (YIiepoa,

aszota). 3oHaIbHOCTh OHochepbl. OCHOBHBIC OHOMBI CYIITH

YenoBeyecTBO B Omocdepe 3emuu. AHTpPONOreHHBbIE W3MEHeHHWs B Ouocdepe. [mobampHBIC
45 9KOJIOTUYECKHE IPOOIIEMBI.

OcHOBa palNMOHANIBHOTO YIPABICHUS IMPHPOJHBIMH pPECypcaMH M MX HCHONb30BaHHUE. JlOCTIKEHUS
OHMOJIOTHH B 0XpaHa IPUPOJIBI

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
VYuebnuk: buonorus. 10 knacc. ba3oseiii yposens. [laceunnk B.B., Kamenckuii A.A., PyOos
A.M. u np. /Tlox pen. Ilaceunnka B.B. Jluaus YMK, cepus . 2024 T

VYueOnuk: buonorus. 11 knacc. ba3oserii yposens. [laceunnk B.B., Kamenckuii A.A., Py6os
AM. u ap. /Tlox pen. Ilaceunuka B.B. Jluaus YMK, cepus . 2024 ¢

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISL

®PII o 6uonorum COO (6a30BBIH ypOBEHB)

HNudopmMammoHHO-METOTNIECKOE TICHMO 00 0COOEHHOCTSIX MPETIoIaBaHus yIeOHOTO IpeaMeTa
«buonorus» B 2025/2026 yyeOHOM roIy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubnuoreka IIOK https://lesson.edu.ru/06/11

OI'BHY «MHCTHTYT cTpaTeruu pa3BuTus oOpazoBanus» https://edsoo.ru/mr-biologiya/
Poccwiickas anekrponHas mkona https:/resh.edu.ru/



https://prosv.ru/catalog/biologiya-liniya-zhizni-10-11-bazovii/
https://prosv.ru/catalog/biologiya-liniya-zhizni-10-11-bazovii/
https://lesson.edu.ru/06/11
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https://resh.edu.ru/

