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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneseHus MoAX0J0B K (OPMHPOBAHUIO COJAEpP>KAaHUS Y4eOHOro TNpenMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit ®Denepanuu, a TakkKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUSHUN
CYILIECTBOBAHMs YeJIOBEUECKOro oodmiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSAM,
ornpe/eseHbl OCHOBHbIE (DYHKIIMU MPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu [aéT MpEACTaBICHUWE O IMelax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMUXCS CpEeICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeneicHHe IO pasfenaM ¢ TEeMaMm,
PEKOMEHIyEMYIO TOCJeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme mno Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeHCTBUM OOydYaromMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro o0pa3oBaHuUsl.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIH ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYeHMHM OWOJIoTMM, Ojlaromapss 4eMy B HeW
POCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e XH3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKPY’KAIoLIeil MpPUPOTHON cpere.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYHUIHOCTH OCHOBHBIX IMPOTEKAIOLIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJB30BAaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: TPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YeOBEKa, MEIMKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1[EJeCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeie, aHalu3a
BIIMSIHUSL XO3SHUCTBEHHOW MAESITENbHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIIATHON HANpPaBIE€HHOCTH
yuyeOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaYKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHHE y OOYYAIOUIMXCA TMPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paciIupsieT U 000OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA: TIO3HAHUS  3aKOHOB  JKUBOW  HpUpoAbl,  (HOopMUpOBaHUS
(YHKIMOHANBPHONH T'PAaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe IS PeIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUH C
NPEJCTaBICHUAMU U3 IPYTUX YU4eOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro MpeaMeTa
«buonorus» cocraBUIM OCHOBY J[UIS ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEp)KaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs] JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENETSIONMNE aJeKBATHOE IMOBEICHUE
YeJIOBeKa B OKpY’KaloUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHUS, KOTOPbIE CIyX,aT OCHOBOH 1Ji1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTMYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHUs Y4eOHOro MaTepuasia B IPOrpamMMme 10
OMOJIOTHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETBbHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIIEAYIOUINE cofepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouomoruyeckas cucremay, «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOAB, « IKOCUCTEMBI U MIPUCYILITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4yaroIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMM JKMBBIX CHCTEM pA3HOIO paHra W MNpUOOpEeTeHuEe yMEHMH
UCIIONB30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctruxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYarOIMMUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBUIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJIaX HAay4YHOI'0 MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3al[iH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOJAXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHsI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIIOCTPUPOBAaTh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STHYECKUX
HOPM IpY MPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IIEHHOCTH OWMOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHS
9KOJIOTUYECKOM KYIBTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU TSI
OLICHKH TOCJIEICTBUN CBOEH AESITEbHOCTH 10 OTHOIIECHUIO K OKPYKAIOIIeH cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME W COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

BocrnutatenpHblii moTeHIMAN mpeameTra «buONOTHS» peanm3yercs depes:
* [loOyxnenne oOyyarImMXcs COONIOaTh HAa YpPOKE OOIIECTPUHSITHIE HOPMBI
MOBEJICHUS, MPAaBUJIA OOIICHUS CO CTAPIIUMU (TIeIaroTHYeCKUMH PabOTHUKAMM) 1



CBepCTHUKAMH  (OOy4alomUMHCS), TPUHIUNBI  y4eOHOW  JWCHUIUIMHBI U
caMmoopraHu3anud. MeTonbpl W TpUEMBl: OOCYXICHHE TMpaBUil OOIIEHUS CO
cTapmuMu (YIUTEISIMH) ¥ CBEPCTHUKAMU(IIKOJIbHUKAMU), TPUHIUIBI YIeOHOU
JUCHUTITUHBI u caMOOpraHu3allly;
* [IpuBrneyeHre BHUMaHUsI 00YYaIOUXCS K LIEHHOCTHOMY aCMEKTy U3y4aeMbIX Ha
ypoKax TIPEAMETOB, SBIEHUW, COOBITHMI uepe3: oOpalleHne BHUMAHHS Ha
HPABCTBEHHBIE ACMEKThl HAYYHBIX OTKPBITUM, KOTOPBHIE HU3Yy4alOTCsl B JaHHBIN
MOMEHT Ha YypOKe; Ha NpeICTaBUTENIed YYEHBIX, CBA3aHHBIX C HM3YyYaeMbIMHU B
JAHHBI MOMEHT TeMaMH, Ha TOT BKJaJ, KOTOPbI OHM BHECIU B Pa3BUTHUE HAIlleH
CTpaHbl U MUpPa, HA JOCTOWHBIE MOJpakaHUsl MPUMEPbI UX *KU3HHU, HA MOTUBBI HX
MOCTYNKOB. METOJbI M MPUEMBI: OpPraHU3alds padOTHl C MOJydyaeMOW Ha ypOKe
COIMMAJIBHO - 3HAYUMON WH(pOpMaNUel, WHUIIMUPOBAHHE €€ OOCYXKICHUS,
BBICKA3bIBaHUSI 00YYAIOIIMMHUCS CBOErO0 MHEHUS, BHIPAOOTKH CBOEr0 OTHOIICHHUS;
* lcnonb3oBaHWe BOCHHUTATENBHBIX BO3MOXKHOCTEH cojaepk aHUs y4eOHOTO
npeaMmetra s GOPMHPOBAHUS Y OOYYAOIIMXCS POCCHUHCKUAX TPaTUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLMOKYJBTYPHBIX IEHHOCTEW. METONbl U TMPUEMBI:
JEMOHCTpalusl JETSM MpUMeEpPa OTBETCTBEHHOTO, TpaXkJAaHCKOTO IOBEICHUS,
NPOSIBJICHUS]  YENOBEKOJIoOMs U Jo0pocepledyHOCTH,  4epe3  1moadop
COOTBETCTBYIOIIMX TEKCTOB [UJIi YTEHMsI, 3a7ad JUIsl pEelIeHUs, MpOoOJIEeMHBIX
CUTyaluit TSt 00CyXICHUS B KJ1acce);
* BkjiroueHue B ypOK WIPOBBIX MPOLEAYp, KOTOPbIE MOMOTAIOT MOMAJIEPKATh
MOTHBALIMIO OOYYaIOIIUXCA K MOJYyYEHUIO 3HAHUN, HAJAKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOILIEHMH B  KJacce, IOMOTAIOT  YCTAHOBJIECHUIO

N00poXkKeIaTenbHON aTMochepsl BO BpeMs YPOKa;
* [lpumenenne Ha ypOKe HHTEPAKTHUBHBIX (GOpPM pabOThl, CTUMYIHPYIOIINX
IIO3HABATEIIbHYIO MOTHBALUIO 0Oy4aromuxcs.

* [IpumMeHeHHe TPYNIOBOM pabOThl WM PaOdOTHI B MapaX, KOTOPbIE CIIOCOOCTBYIOT
pPa3BUTHIO HABBIKOB KOMAHIHOHW pa0OThl W B3aUMOJICHCTBHIO C JPYTUMH
00yJaronuMucH.

* BpiOOp © HCIONB30BaHWE HA YPOKAX METOJIOB, METOIUK, TEXHOJIOTHIA,
OKa3bIBAIONINX BOCIMTATEIPHOE BO3JICHCTBHE HA JIMYHOCTH B COOTBETCTBHH C
BOCIIUTATEIILHBIM UJIeasiom, IEJTBIO 1/1 3aa4aMu BOCIIUTAHMSI,
* lHMIMupoBaHue ¥ TOJICPIKKA UCCICIOBATEIbCKON S TEILHOCTH MIKOJIbHUKOB
B (hopMe BKIIFOUCHHUS B yPOK Pa3IMYHBIX HCCIICAOBATEILCKUX 3aJaHUA W 3ajad,
9TO JIaeT BO3MOXKHOCTH OOYYaIOIIUMCS MPHUOOPECTH HABBIKA CaMOCTOSTEIHLHOTO
pCIICHUS]  TEOPETHUYECKOW  MpoOJIeMbl, T'CHEPUPOBAHHS U  OPOPMIICHUS
COOCTBEHHBIX THIIOTE3, YBAXKUTEIHLHOTO OTHOIICHUS K Yy>KUM HACSIM, TyOIMYHOTO
BBICTYILICHHSI, ApTYMEHTHPOBAHHUS U OTCTAWBAHUS CBOCH TOUKH 3peHHs. MeTobI 1
NPHUEMBI: pealiu3alis WHIUBUAYAIbHBIX M TPYIIOBBIX HCCIICIOBATEIBCKIX



MTPOEKTOB.

* YCTaHOBIEHUE YBAKUTEIBHBIX, JOBEPUTEIHHBIX, HEPOPMAIBHBIX OTHOIICHUN
MEXIy YUUTEIIEM U YICHUKaMHU, CO3/JaHNe Ha YPOKAX AMOITMOHAIIEHO-KOM(OPTHON
Cpenbl;

» Opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YYAIIUXCS HAJ UX
HEYCIIEBAKOIIUMHU  OJHOKJIACCHUKAMH, JAKOMIEr0  IIKOJbHUKAM  COLUAIBHO
3HAYUMBIM OIBIT COTPYJHUYECTBA W B3aMMHOM HOMOIIM. METOAbI U IPUEMBI:
HAaCTaBHUYECTBO.

B cucreme cpemnero obmero o6pasoBanus «buonorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM yUE€OHBIM TPEIMETOM, BXOISAIINM B
COCTaB MpeaMeTHOM 00s1acTi «EcTecTBEeHHOHAYUYHBIE TTPEIMETHIY.

J{ns u3yueHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoauTCs 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUEHUS
10 KIIACC

Tema 1. BuoJiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp OGuonmoruu B (OPMUPOBAHHWM COBPEMEHHOM HAy4HON KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPOIbI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAaHUE,
U3MepeHue, KilacCU(pUKalMs, MOJEIUPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS KUBOU MPUPOJIBI.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3aIHs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinume
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM M BIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJICKYJIAPHbIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKuUH ), OMoChEpHBIi.

JdemoHncTpanun:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOIBI».

Oo6opynoBanue: mojaenb MmoJiekyibl JIHK.

Tema 3. XumMuuyecKkuii COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MUKpPO3JIEMEHThL. Bosia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B KkieTke. lloanep:kanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphI O€IKOBOW MOJIeKYJbl (TIepBUYHAS, BTOpUYHAS, TpPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonorunueckue
GbyHKIIUU OEKOB.

depmentsl — Owuonormyeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB.

YraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JIaKTO3a) UM ToJMcaxapuibl (Kpaxmal, TJIUKOIeH,
HesToa03a). buonornueckue GyHKIUU YrIeBOIOB.



Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
ruapodobHbie  cBoicTBa. buonoruueckue QyHkumu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JTUMUA0B KaK HCTOYHUKOB SHEPTHUU.

Hykneunosesie xkwucnotrsl: JHK u PHK. Hykmeotnasl — MOHOMEpHI
HyKJIenHOBBIX KUCH0T. Ctpoenue u ¢pyukiuu JHK. Ctpoenue u dynknuu PHK.
Bunast PHK. AT®: crpoenue u GpyHKIINN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
uaeu u (akToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOmye MNPU3HAKU KIETOK:
3aMKHyTas HapykHas MeMOpana, moiekyiasl JIHK kak renernueckuil amnmapar,
CUCTEeMa CHHTe3a Oerka.

Tumsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOEHMS NpokapuoTHueckoi kieTku. Kierounas ctenka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOW, >XKUBOTHOM H
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{lutonnazma u eé
opraousl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
an30coMbl. IloyaBTOHOMHBIE OpraHOWIbl KJIETKW: MHUTOXOHIPHUH, IUIACTHJBI.
[IpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mumactua. HememOpanHubie
OpraHoOuAbl KIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHUOIH, PECHUUKH,
KryTUkU. OyHKIIMY OPTraHOMIOB KJIIETKU. BKiroueHus.

SAnpo — perynsaTopHslil HeHTp kiaeTku. CTpoeHue sapa: siiepHas 000J104Ka,
KapUOIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJJEMEHTOB B HEXXUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEY.

Tabmupr u cxembl: «llepuoanueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BObIY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OENIKay,
«Ctpoenue pepmentay, «Hyknennosble kuciaotel. JJHK», «Ctpoenue monekynbl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKN», « YTIIEBOIAbI, «JIumuab.

OOopynoBaHue: CBETOBOW MHMKPOCKOI, OOOpYyJAOBaHME MJisi IPOBEACHUS
HAOJIIOJICHUI, W3MEpPEHUll, HSKCIEPUMEHTOB, MMKpPOIIPENApaThl PACTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.



Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadoM3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) 1
JTUCCUMUJTISIIINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Poibs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHHEe XEeMOCHUHTE3a IS
YKW3HU Ha 3eMJI€.

DHepreTudyeckuii oOMeH B KIleTKe. PaciiemnieHue BelIecTB, BBbIJIEIECHUE U
aKKyMyJMpPOBAaHHE OJHEPruM B KIETKE. OITambl HSHEPreTHYECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopoaHoe OKHUCIEHWE, WM KIETOYHOE
JIbIXaHUE. OKuCIUTENBHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuyn wMatpuuHoro cuHTe3a. ['eHetudeckas wuHdopmamms u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancusmus — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus BupycoB (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bomesnn pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — BozOyaurtens CIIM/la.
OOpatHasi ~ TpaHCKpuIlLUs, peBepraza W uHTerpaza. llpodunakrrka
pacrnpocTpaHEHHUs] BUPYCHBIX 3a00JI€BaHUI.

JdemoHncTpanun:

[Toptpetsr: H. K. Konsnuos, /I. . Banosckui, K. A. Tumups3zes.

Tabmuupbl u cxembl: «Tunbel nutaHus», «Meradonusm», «MuUTOXOHAPUS,
«JHepreTudyeckuii oomen», «Xmopomnacty, «Potocunrtedyn, «Ctpoenne JIHK»,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkanuu «Yasoenue IHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.



KieTtounplii 1UKI, WX >KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peaknus MaTPUIHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JIMTTON THBIN M TalJIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHHS M  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpouecchl, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUTO34.

[Iporpammupyemast rubesb KJIETKU — arnomTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CopooOpa3oBaHue, BETETATUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pa3zMHOKEHHUE, €70 OTIANYHS OT OECIIOJIOTO.

Meiio3. Cragumn wmeriosa. IIpoueccel, Mpoucxoasiiue Ha CTaausIX Meio3a.
[loBenenne xpomocoM B Menose. Kpoccunrosep. buonormueckuit cmbICl U
3Ha4YeHUEe Meno3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy YKUBOTHBIX.
[TonoBbie *keje3bl: CEeMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SNULEKIETOK U CHepMaro3ouaoB. OmiogoTBOpEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npoOJieHue, racTpyisinus, opraHorene3. IloctamOpuoHanbHOe pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TpsMOe, HempsiMoe (JTUYMHOYHOE). BrusHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpPOJICTBA.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTAJIUU PA3BUTHSL.

JdemoHncTpanun:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounbrii nukmy», «Pemmukamus JJTHK», «Murtos»,
«Meino3y», «IIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHes y MICKONUTAIOIINX U
4enoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3A.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOIIATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kineTkax



KOpEIIKa JIyKa», MAarHUTHas MOJENb-alIUIMKalus «JleneHre KIeTKu», MOJAEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopyst pa3BUTHSA 'eHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWM T'€HETUKU. BKilag pocCHHCKMX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE TEHETUKU. MeToabpl TEeHETUKU (TUOPUIOIOTHUYECKU,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETHYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHSA. | 'eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMax CKPEIIVMBaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS MPU3HAKOB, YCTaHOBIIEHHbIE I'. Mennenem.
MonoruOpusHoe CcKpemuBaHUe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosnenus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH pAacUICIUIEHHS MPU3HAKOB.
['unote3a yncroTel ramet. [1oIHOE M HEMMOIHOE NOMUHUPOBAHUE.

JurnbpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCUMOTO  HACJIEJOBaHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyonee ckperuBanye. Fcnoap30BaHle aHATU3UPYIOIIEr0 CKPEIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapylieHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpa.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETCHHUE Moya. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMeTHele opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJl ¥ BapHallMOHHAS KpUBasi.
Hopma peakumnn npusHaka. KoaudecTBEHHBIE M KayeCTBEHHBIE NPU3HAKA U HX
HopMa peakuuu. CBoicTBa MOIM(UKALIMOHHOW U3MEHYUBOCTH.

HacnencrBennasi, winM TEHOTHIHYECKas, W3MEHYUBOCTb. KoMOMHATHBHAS
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTannoHHast U3MEeHYMBOCTh. Knaccudukanys MyTanuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 npuunHbl MyTanuid. MytareHHble (DaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PSA0B B HacieACTBeHHOW n3menunBocty H. M. Basunosa.

BresaepHas HaCIE€ACTBEHHOCTh 1 K3MEHYUBOCTD.

['enernka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T'€HETHKHU
YyeJIOBEKA: reHeaornuecKui, OJIM3HEIOBBIHM, IUTOT€HETUYECKUH, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEIEIICHHE TCHOTHUIIA:
IIOJIHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOUIBIO
[M1P-ananu3a. HacnenctBenHble 3a0ojieBaHMsS 4YeEJOBEKAa: TI'CHHBIE OOJIC3HH,



OONe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepathBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TCHETUUECKIX
Oone3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHHE. 3HAUYECHUE MEAUIIMHCKON
IEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdemoncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHME UM €ro
LHUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3anmonencTBue aJUIeNIbHBIX TE€HOB», «[eHeTHyeckue KapTbl paCTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAaHUS,
CLEIUIEHHOrO C mnonom», «KapuoTumel 4enoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTH», «MoaudukanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTnka rpynm KpoBw», « MyTarimoHHas U3BMEHUYUBOCTHY.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUHOE CKpELIMBAHUE,
«HenomnHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHO.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. W. BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIECHUSI TOMAIIHUX >KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHANBUIAYAIbHBINA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. bimM3kopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras muHusg. CKpelmMBaHUE YHCTHIX JIMHUU.
['ereposuc, wnm rubpugHas cuia. HepoacTBeHHOE CKpemUBaHUE — ayTOPHUIAMHT.
Otnanénnass tubOpuamzanuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHMS CENEeKUUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHosoruss kak orpacib Ipou3BOJCTBAa. ['eHHass MHXKEHEpHsl. JTaribl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
DKkoJlorMueckue M dthyeckue  npobiembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.



JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanHoB.

Tabmuiel u cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Iloposbl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanoBay,
«Ilomumnounus», «OO0beKTH OuotexHonorun», «Kierounsie KyabTypel U
KJIOHUpOBaHue», «k KoHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHu, repoapuii «CebCKOX03IUCTBEHHBIE PACTEHUS.

11 KJIACC

Tema 1. IBorOoMOHHAsE OHOJIOTHA.

[TpennochlIKu BO3HUKHOBEHHS 3BOJIIOIMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OHMonoruu. BrnusiHue 3BOJIOMUMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CupnerenbctBa 3Boitonuu. IlaneoHTosornyeckue: IMocCiIeOBaTEIbHOCTD
NOSIBJICHUS BHUJOB B THaAJCOHTOJIOIMYECKOM JIETONMMUCH, IEPEXOAHBIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpUoONOrHUecKrue: CXOACTBA W pa3iuuus SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIOIMYHBIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpTaHU3MOB.

OpomounoHHas teopus Y. JlapBuHa. Ilpeanochbliku BO3HUKHOBEHMS
JapBUHM3Ma. JIBWKyIlME CHJIbl 3BOJIOLMU BHUIOB 10 JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHE INIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIECNEHHAs U3MEHUYHUBOCTD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BoroIud (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpososronus. [lomynsanusa Kak eInHUIa BUAA U SBOJIIOLIHH.

JBrxynie cuibl ((akTopbl) SBONIOIUM BUAOB B IpHupojae. MyTalMOHHBIHI
IpoLEecC W KOMOMHATHBHAs WM3MEHUYMBOCTb. llomynsilniMoHHBIE BOJIHBI U Apel(
reHoB. VM3omsimus 1 Murpanus.

EctrectBennblii oTtO0p — Hampapistonmii  (aktop sBomOnUH. DPOpMBI
€CTECTBEHHOT'0 0TOOpa.

ITprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT 3Boironuu. llpumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAaNTaLUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOIrHUECKOE.



MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QuUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HecleUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyronias
criequanu3anys. AanTuBHAs pagualus.

JdemoHcTpanuu:

[Toptpetst: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuups! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apobIn
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «PDopmbel  O0pbObI 32
CyLIECTBOBaHHE», «EcTecTBeHHBIM 0TOOp», «MHOrooopasue COpTOB PACTEHUI,
«MHorooOpasue  mopon  KuUBOTHBIX»,  «[lomymsumum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sdy, «Mnmoanantamum», «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHuey», «IIpucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000OPA3OBAHHE).

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HA0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluMTHBIX MPHUCIOCOOJICHHUM Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS IBOJIIOLIMHU», OObEMHAs MOJENb
«CTpOeHne roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIIaxHble mpenaparsl «Pa3sutme Hacexkomoro», «Passurne
JATYIIKW», MUKporpenapat «/lpozoduna» (Hopma, Myrauuu (OpMbl KPbUIbEB U
OKpacKH Tena).

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHnas  pabota«CpaBHEHHE BHUJOB TIO0  MOP(OJIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHass pabGota«OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHUU >XU3HU. HaydHble rumoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M maHcnepMusa. XHUMHUYECKas
3BOJIIOLIAA. AOHOTE€HHBIM CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX.
OKCNEpUMEHTAIBHOE MMOATBEPKICHUE XUMHYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHMKHOBEHWE IPOTOKJIETKH. [IepBble KIETKM M HMX DBOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButne xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnEpUOABL: KEMOPHUICKHUIA,
OPAOBUKCKUU, CHITYPUUCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3o3olickas 3pa ¥ €€ NepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIuMaTa M IeoJIOTHYECKUX MmpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [I0siBIIEHME, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHHE 3BONMOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIOLHA Ye0BEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
MIPOUCXOKJICHUHM 4YeloBeka. Meronsl Hu3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3InyYKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

HBuwxymme  cuibl  (paktopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuiecTBeHHbII 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUU TPYAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuumi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHbIii. Haxonku MCKOmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IaCTb
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHAA
(eBpasmiickas),  HErpo-aBCTpaJioMJHas  (PKBATOpUalIbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIOBEYECKHUX pac.
Kpurtuka pacuszma.

JdemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumniep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHne COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHn4ecKkoro wmupa», «PacturenbHas kieTka», <« KuBOTHasg  KIIETKay,
«IIpokapuoTnueckast kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAaJCOHTOJIOTMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachbl».

O6opynoBanue:  mynsixu — «lIpoucxoxaeHue — yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKU WIIU
U300paKeHHs] KaMEHHBIX OpYAHM MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,



pyOuna, ckpebia), TEOXpoHOJOTHMYecKass Tabnuna, Koiulekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpea.

DKoNorus KaK Hayka. 3aauu U pa3aesbl SKOJOTHH. MeToabl IKOJOTHUECKUX
MCCIIENOBAaHUM. DKOJIOTUUYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpensl oOuTaHWs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAS, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonornueckre (axktopel. Kiaccudukanus skxonoruueckux (HakTOpOB:
abnoTtuyeckue, OUOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

AlGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTomepruoansm.
[IpucnocoGnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHITUS, XUIITHUYECTBO, cuMOM03 1 ero ¢opmel. [lapazutusm, koomeparnus,
MyTyajqu3M, KOMMEHCAJIN3M (KBApTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCATU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOACUCTBUN Ui CYIIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU monyssiiuu. (OCHOBHBIE IOKa3aTENH
MOMYJISIIIUN: YUCIEHHOCTh, IUIOTHOCTb, POXKJA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MmHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryIIsiusl.

JdemoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «IIpupogusie 30Hb1 3emany, «Cpeasl oOMTaHUS
opranu3zMoBy», «Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIsinn UHPy30puu-TyPenbkny, «[lumespie enm.

Tema 4. CooOmecTBa ¥ 3K0JOTHYeCKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
ouoneHose.

Okonoruueckne cuctembl (dkocucteMmbl). [loHaTne 00 »3KocucTeMe U
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEWIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimieBbie IeMH U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl:  MPOIYKLIMHU, YHUCJIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOpPEryJiLus, pazputue. Cykieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIeCa.



AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
rI00aNbHOM 3KOCHCTEMBI. J{MHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BeHIeCTB U OMOT€OXUMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3eman. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOIEMBI.

CocyiiecTBoBaHMe IPUPOBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBEHOTO
yOpaBl€HUs MOPUPOJHBIMU pecypcaMd W HUX HUCHOJb30BaHue. JlocTuxeHus
OWOJIOTHY U OXpaHa MPUPOJIBI.

JdemoHncTpanun:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupbl u cxemsl: «llumesbie nenu», «bUolEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemn mmTanmsy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHbIE ~ BO3/JCHCTBUS HAa TOpUPOAY», «Baxuedime HCTOYHHUKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas cocTaBistomias
ouocheps», «Paktopsl aerpaganuu nouBy», «llapHukoBslii 3gdexT», «DakTops
panvoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacmipoctpanenue >ku3HH B Ouocdepe», «O30HOBBIM dKpaH Ouochepsl»,
«KpyroBopoT yriiepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

Oo6opynoBanue: Mojenb-anmnKanus «Tunuuaeie OHOLEHO3bI», TepOapuit
«PactutenbHbIe co00OmEcTBay, Koymeknun «buorieHos3y, «Bpeaurenu BaxkHEHIIIX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYyp», TepOdapud W KOJUICKIIUM pPACTCHUU U
YKUBOTHBIX, MPUHAJIEKANIME K Pa3HbIM 3KOJOTMYECKHM TpylnnaMm OJHOro BHUA,
Kpacnass kuura Poccuiickoii denepanuu, H300paKeHUs] OXPaHSIEMBIX BHUJIOB
pPaCTEeHUN U )KUBOTHBIX.



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNUCKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, HajJu4yhe MOTUBAIMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLIUMH CHUCTEME
OMOJOTMYECKOTO0  00pa3oBaHus, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTATBl OCBOEHUS NMpeaMeTra «bHOIOrus JOCTUTAKOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1I€HHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW TMO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @Penepauuu, npupoae u
OKPYKaroUIEH cpele.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo mipeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONUXCsl pyKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEJIbHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HH U OOBIICHSITH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUST K MHEHMIO OIIMOHEHTOB TNpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK U KYJBTYPY,
MPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbLTYPbI 3[0POBbSI U
IMOLMOHAIBHOIO 0JIATONOYYHsI:

MOHMMAHUE W peanu3amusi 370poBOro u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

MOHMMAHUE I[EHHOCTH TPABWI HHIUBUAYAJIbHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa30BAHMIO Ha
NPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKU I€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS 3SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB UM OIIGHKM WX BO3MOXHBIX TOCJIEACTBUI NS
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TPU PEHICHUH TPoO0IeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOONOIL30BaHNEeM  (COONIOZICHNE  TpaBWUJ  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE HENPUITHE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpYXKaroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMyue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON JIE€ATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpPLICHCTBOBAHUE S3bIKOBOM M YWTATEJIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK]Y JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE creuuUuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAalolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oO1recTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpPAHEHUS ITPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW ITMBHIIM3ALINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHble  MPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX HKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  Mepexoja K YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAaHUN B IEJsIX
NOBBIIIEHUS OOUIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS I aHaiu3a u
0OBSCHEHMSI ABJICHUM OKPY>KAIOIIET0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEJIbI0 TOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IMOJyUYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUsI yueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuYWMble i1  (OPMHUPOBAHUS MHPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSITHS, OTPaXKAroIIne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIO0B TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIEeCC,
cucTeMa, HayuHbIM (haKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe, OKCIePUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,

peryJsTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
TPaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaroluXcs, CIIOCOOHOCTD
oOyJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCadbHBIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIHON U COLUAIIBHON MPAKTHUKE.

MeranpenMeTHbIe pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHUBEpPCATbLHBIMU yueOHbIMH NMO3HABaTEJIbHBIMH
NeHCTBUSIMMU:

1)0a30Bble JIOrHYecKue AeHCTBUS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMM);

ONpPEACNISITh 1M JSATEeIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMHU 1EJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
KUBOW TIPUPOJIBIL;

CTPOUThH JIOTMYECKHUE paCCyXJCeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a MMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCJIEe0BaTEIbCKHE NeiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalMH, MPeoOPa30BaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

¢dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU U METOJIaMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JeNUCTBUS B MPOGECCHOHATBHYIO CPEy;

yYMEThb MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHUYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIC MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INMYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorundeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

mpuUOOpETaTh OMBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  (GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKHEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH()OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMY KOMMYHUMKATHBHBIMHM JeHCTBUSIMMU:

1)o61menne:

OCYIIECTBIISITh KOMMYHHUKAITIHU BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1a4, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajora Wi JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA IeSITeILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMAThb LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbl B
001 pe3ynbTaT o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH MWJIEH C TO3MLHWHA HOBW3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHre YHUBEPCANbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS MpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax [0 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTENbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pPEIICHUs MpoOieMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalMsIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIBIT;

CcrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULUU B
pa3HbBIX O0JacCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHUBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3)npunsitue cedst U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpamMMbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, MHTEPIPETALINH U
IpeoOpa30BaHUIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHble
pe3yabTaThl MPECTaBICHBI IO TOJaM O0yUYEHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsSI yueOHOro mpeametra «buonorus» ¢ 10
KJlacce I0JKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHATIBHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71ay;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M MpPEeBpallCHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAs OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouojoruu), 3axonsl (I
Mewngens, T. Moprauna, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensitb rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TMPOBEIACHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh IOJIyYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA MNPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJauyd Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJIs MpelCcKa3aHUsl HAcJIE€JOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHOOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIUMIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydyeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHME pPACKPBIBaTh COAEpKAHME OMOJIOIMUYECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHM, IBOIIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoiactBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHM, OpPraHMU3alMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bI,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSCHEHHE IMOJIyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYLEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHWHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKpYKAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO TIPUPOIOTIOTH30BAHHS,

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEepEeHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAaX (LIeMH MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPaOOThI, COOIIOATH
npasuiia npu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJO0OalbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOIOTHUYECKYI0 UHPOPMAITUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.



HNcnoab3yembie (popMbl, CIIOCOOBI M CPEACTBA MPOBEPKU U OLEHKH
0o0pa3oBaTeJIbHBIX Pe3yJbTATOB

Kpumepuu u nopmol oyenku 00yuaouuxca 3a yCmHulil Omeem.

Onenka "S" cTraBUTCA, €CIU YUYEHUK:

l1.IToka3piBaeT Tray0OKO€ W TMOJHOE 3HAHUE M TOHMMAHHUE BCErO
IIPOTPAMMHOI0 MaTepuaia; II0JHOE IOHMMaHWE CYIIHOCTH PacCMaTpHUBAEMBIX
MOHSTUH, ABJIEHUN U 3aKOHOMEPHOCTEN, TEOPUIA, B3AUMOCBSI3EH.

2.YMeeT COCTaBUTh MOJIHBIA U MPABUJIbHBIN OTBET HA OCHOBE M3Y4YEHHOTO
MaTepuana; BbLACIATH TIJIABHBIE IOJOKEHHS, CAaMOCTOSTENIbHO IOATBEPXKAATh
OTBET KOHKPETHBIMU MpUMepaMu, (aKTaMH; CAMOCTOSITEIbBHO U apryMEHTUPOBAHO
Jenath aHanus3, 0000IIEeH s, BBIBO/IbI, YCTAHABIMBATh MEXIIPEIMETHBIC CBA3U (Ha
OCHOBE paHee MPUOOPETEHHBIX 3HAHUIN) U BHYTPUIIPEAMETHbBIEC CBSI3U, TBOPUYECKU
MIPUMEHSTh IOJYYEHHbIC 3HAHWS B HE3HAKOMOW CHUTYallMH; IOCJEN0BATENbHO,
4ETKO, CBSI3HO, OOOCHOBAaHHO W 0€30IIMOOYHO H3jaraTh Y4YeOHBIM MaTepHall.
YMeeT COCTaBIIATh OTBET B JIOTUYECKOW MOCIIEIOBATEIIBHOCTH C HUCIOJIb30BAHUEM
IPUHATON TEPMUHOJIOTHHU; JIeTIaTh COOCTBEHHBIE BBIBOIBI; (DOPMYIUPOBATH TOUHOE
ONPENEIICHUE U UCTOJIKOBAHUE OCHOBHBIX IOHSTHH, 3aKOHOB, TeOpuil. MOXxeT npu
OTBET€ HE TOBTOPATH JOCJIOBHO TEKCT Y4yeOHMKa; u3Jaratb, MarepHuall
JUTEPATYpHbIM  SI3BIKOM;  TMPAaBUIBHO W OOCTOSATENbHO  OTBEYaTh  Ha
JOTIOJTHUTENbHBIE ~ BOMPOCHI  YYUTENS; CAMOCTOSITEIBHO W pPalMOHAIBHO
UCIIONb30BaTh  HAISAHBIE TOCOOMs, CIpaBOYHBIE MaTepHalbl, Y4EeOHUK,
JOTNOJHUTENBHYIO JINTEPATYPY, NEPBOUCTOUYHUKH; IPUMEHSITh CUCTEMY YCIOBHBIX
0003HaUEHUN NPU BEACHUH 3aMKCEH, COMPOBOXKIAIOIIMX OTBET; UCIOIB30BATh AJIs
JT0KA3aTesIbCTBA BHIBOJIOB U3 HAOIIOAEHUI U OIBITOB.

3.CaMOCTOATENIbHO, YBEPEHHO W 0€e30IIMO0YHO MPUMEHSET MOIy4YEHHBIE
3HaHUS B PEIICHUU MPoOJIeM Ha TBOPUECKOM YPOBHE; IOMyCKaeT He Oosee 0JHOTO
HEJ0u€Ta, KOTOPHIM JIETKO MCHpPABIsieT MO TpPeOOBAHUIO YUYUTENs; HMEET
HE0OXO0MMbI€ HAaBBIKK pabOThl ¢ MpUOOpaMH, YepTeKaMH, CXeMaMHU, rpapuKaMH,
KapTaMH, COIYTCTBYIOIIMMHU OTBETY; 3allUCH, CONPOBOXKIAIOIIUE  OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CIU YUYCHHUK:

1. Iloka3pIBaeT 3HaHUS BCETO M3YYEHHOI'O IIPOTPaMMHOIO MaTepuaa.
JIaéT mOoJHBIM M NPAaBUIIBHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPHUH; TONYCKAET
HE3HAYUTENbHbIE OMMOKM M HEJOUYEThl MPH BOCIPOU3BEACHUM H3YYEHHOTO
MaTtepuana, HeOOIbIINEe HETOYHOCTH MPU MCIOJIb30BaHUM HAYUYHBIX TEPMUHOB WU
B BBIBOJIaX, 0000IIeHUIX W3 HaOmoaeHui. Matepuan uziaraer B onpeneléHHON
JIOTUYECKOM TMOCIIE0BATEIbHOCTH, IIPU 3TOM JIOMYCKAET OJIHY HErpyOylo OImHUOKY
WM He OoJiee IBYX HEIOYETOB, KOTOPHIE MOKET UCIPABUTh CAMOCTOSTENIBHO MpU
TpeOOBAaHUKM WM HEOOJBIION MOMOIIM MPENoAaBaTelis; MOATBEPKIAET OTBET
KOHKPETHBIMU TNPUMEPAMU; MPABUIBHO OTBEYAET HAa JOMOJIHUTEIIbHBIE BOIPOCHI
YUUTENS.




2.YMeeT CcaMOCTOSITEIbHO BBLIEIATh I[JIaBHbIE IIOJIOKEHUS B H3YUYEHHOM
MaTepuase, Ha OCHOBaHMU (D)aKTOB M NIPUMEPOB 0000IIATH, AENaTh BBIBOJBI.
YcranaBnuBath BHYTPUIPEIMETHBIE CBSI3U. MOXET MNPUMEHSTh MOJyYEHHBIC
3HaHWS Ha TPAKTHUKE B BHUIOU3MEHEHHOW CHUTyaluu, cOOJIOAaTh OCHOBHBIC
IpaBuJia KyJIbTYypbl YCTHOM peuH; UCIOIB30BaTh IPU OTBETE HAyYHbIE TEPMHUHBI.

3. He oOnamaer moCTaTOYHBIM HABBIKOM padOThl CO CIPAaBOYHOU
JUTEPATypOi, y4YEOHMKOM, NEPBOMCTOYHUKOM (IIPaBUIIBHO OPUEHTUPYETCSA, HO
paboTaeT MeJJICHHO).

Ouenka "3" cTaBUTCH, €CIU YYEHHUK:

1.  VYcBauBaer OCHOBHOE cojaepXkaHHE Y4eOHOro Marepuana, HO HMEET
npoOenbl, HE MNPEensATCTBYIOIIME JAJbHEHIIEMY YCBOEHHIO IPOTrPaMMHOIO
maTepuana.

2. Wznaraer maTepuan HECUCTEMATU3UPOBAHHO, ()parMEHTapHO, HE BCEIr/a
MOCIIEI0BATEIbHO; MOKA3bIBAET HEJOCTATOUHYIO C(POPMHUPOBAHHOCTD OTACIBHBIX
3HaHUW M YMEHHUH; ciab0 apryMEHTUpPYET BBIBOABI M O0OOIICHMS, OMYyCKAaeT
OIIMOKK TpU HX (POPMYIUPOBKE; HE HCIOJIB3YEeT B KAUECTBE JOKA3aTEIbCTBA
BBIBOJIBI M 0000TICHNS W3 HAOIIOACHHM, OMBITOB WX JOMYCKAET OMIMOKU TIPH UX
W3JI0KEHNH; TAET HEYETKHUE ONPEAEICHUS ITOHITUM.

3. HcnbiThiBaeT 3aTpyAHEHUS B MPUMEHEHUU 3HAHUM, HEOOXOIUMBIX IS
pelieHusl 3aJad pazINYHbIX THIIOB, MPAKTUYECKUX 3aJaHUil; MpU OOBSICHEHUH
KOHKPETHBIX SIBJICHUH Ha OCHOBE TEOPUH U 3aKOHOB; OTBEYAET HEMOJHO Ha
BOIPOCHl YUUTENs] WM BOCIPOU3BOJIUT COJAEP)KAHUE TEKCTa YydeOHUKa, HO
HEJO0CTATOYHO IMOHUMAET OTIEJIbHBIE IOJIOKEHUS, UMEIOLUE BAaXKHOE 3HAUYECHUE B
3TOM TEKCTE, TOMYCKasl OAHY-/ABE IPyOble OIINOKU.

Ouenka "2" cTaBUTCH, €CIU YYCHHUK:

1. He ycBauBaeT m He pAacKpbIBAET OCHOBHOE COJEP)KAHHE MaTepHalia; He
3HaeT WM HE TOHUMAeT 3HAYUTENbHYI0 YacThb HPOrPaMMHOTO MaTepuaia B
npejenax NOCTaBICHHBIX BOIIPOCOB; HE JIETAET BHIBOJIOB M OOOOIICHUIA.

2. Hmeer cmabo chopmupoBaHHBIE W HEMOJHBbIE 3HAHUSA, HE YMEET
NPUMEHATDH UX MPHU PEHICHNH KOHKPETHBIX BOIIPOCOB, 3aja4, 3aJaHHii 1o 00pasiry.

3. Ilpu oTBeTe Ha OJUH BOMPOC JOMYyCKaeT Ooyiee NBYX IpyObIX OMIMOOK,
KOTOPBIE HE MOXKET UCIIPABUTH AK€ IIPU MOMOITH YUUTEIS.

Kpumepuu u Hopmbl oyenku odyuaromuxcs 3a npaKkmuyeckue u
aadoopamopmsie padomeul.

OreHka  «5» cTaBUTCS, ECIIU:

1. IlpaBWIBHOH CaMOCTOSTEIBHO  OMpEIeisaeT IIeb JaHHBIX padoT;
BBITIOJIHSET pPabOTy B TOJHOM 00BEME ¢ COOJIOJICHHEM HEO0O0XOIUMOMH
MIOCJICIOBATEILHOCTH MPOBECHUS OTBITOB, N3MEPEHUM.

2. CaMOCTOATENHHO, PAlMOHAIBHO BBHIOMPAET U TOTOBUT IS BBITIOJIHCHHUS
paboT HeoOXxoaumoe OoOOpyAOBaHWE; MPOBOAUT JaHHbIE PabOTHl B YCIIOBUSIX,
o0ecreunBarONX MOyYeHHUE HAanOO0JIee TOUYHBIX PE3yJIbTATOB.




Ouenka «4» CTaBUTCS, €CIU YYCHHUK:

1. Bemmonnser npakTuyeckyro (J1abopaTOpHYI0) pabOTy MOJHOCTHIO B
COOTBETCTBUU C TpeOOBaHUSMU MpHU OIEHUBAHUM pe3yapTaToB Ha "5", HO
JOTTYCKaeT B BBIYUCIICHUSIX, HM3MEPEHUSX JBA — TPU HEAO0UETa WU OIHY
HEerpyOyro OIIMOKY U OJIUH HETOYET.

2. Ilpm odopmieHnn paboT AOMYCKAeT HETOYHOCTH B OIMMCAHUU XOHAa
JIEUCTBUI; JIeJaeT HETIOTHBIE BHIBOIBI MPU 000OIIICHHH.

OueHka «3» CTaBUTCS, €CIU YYCHHUK:

1 TlpaBwibHO BBHINIOJIHAET paboTy He MeHee, yeM Ha 50%, olHako 00bEM
BBINIOJIHEHHOM YacTU TAaKOB, YTO TMO3BOJISIET MOJYYUTh BEPHBIE PE3YJIbTaThl U
CeNaTh BHIBOJIbI 10 OCHOBHBIM, TPUHIIUITHATBHBIM BaXKHBIM 3a/1a4aM pabOThI.

2.Ilonbupaer oOopyaoBaHHe, MaTepuall, HayMHAET PabOTy C MOMOIIBIO
YUUTENS; WIM B XOJIe TNPOBEJICHUS HW3MEPEHUW, BBIYUCICHUM, HAOIIOEHUN
JIOTTYCKAeT OLIMOKHU, HETOUHO (POPMYITUPYET BHIBOJbI, 00OOIIEHHS.

3. IlpoBoauT paboTy B HEpalMOHAIBHBIX YCIOBHUSAX, YTO MTPHUBOJUT K
MOJIYYCHUIO PE3yJbTATOB C OOJBIIUMH MOTPEITHOCTSIMH; WJIM B OTUETE JOITyCKAeT
B OOmIeil CI0XHOCTU He Ooyiee NBYyX OIIMOOK (B 3amMCAX YHUCEN, Pe3yJIbTaToOB
W3MEpPCHUM, BBIYMCIICHHUH, COCTaBICHWUU TpadukoB, TaOMUIl, CXeM H T.1.), HE
UMEIOIINX JIJIA JAHHOW pabdOoThl MPUHIIMIHAIBHOTO 3HAYCHHS, HO TIOBIHSBIINX Ha
PE3yNbTAT BBHITIOTHEHUSI.

4. JlomyckaeT rpyOyro ommOKy B XOJI€ BBIIOJHEHUS pa0OThI: B 00BSICHEHUH,
B 0(pOpMJICHUH, B COOJIIOICHUH MPABUII TEXHUKHU 0€30M1aCHOCTH, KOTOPYIO YUEHHK
UCIIPaBJISET M0 TPEOOBAHUIO YUUTETIS.

Ouenka "2" craBurcs, ecnu yuenuk:1. He onpenensier caMOCTOSITETBHO
1eiab padoThl, HE MOXKET 0€3 MOMOIIM YYUTENsl MOATOTOBUTH COOTBETCTBYIOIIEE
000pyI0BaHKE; BHINIOJIHAET PabOTy HE MOJHOCTHIO, U OOBEM BBIMIOJHEHHON YacTu
HE TI03BOJISIET ClIeTIaTh IPABUIIHHBIC BHIBOJIBI.

2. Jlomyckaer nBe u Oosiee rpyObie OMMOKHA B XO7e padOT, KOTOpPhIE HE
MOXET HWCIpPaBUTh MO0 TPEOOBAHWIO TeENarora; WA MPOW3BOIUT H3MEPEHUS,
BBIYVICIICHUS, HAOTIOJCHUSI HEBEPHO.

Kpumepuu u nopmol oyenku odyuaouwuxca 3a HadaI00eHUEeM 00bEKM08.

OreHKa «5» CTaBUTCSA, €CIU YICHUK:

1. IIpaBunbHO MPOBOAUT HAOIIOIEHNE TIO 3aJaHUIO YIUTEIIS.

2.  Beigenser CyuieCTBEHHbIE NpPHU3HAKK Yy HAOII0aeMOro OObEKTa,
npoiiecca.

3. ['paMOTHO, JTIOTUYHO OQOPMIISIET Pe3yJIbTaThl CBOMX HaOJIOJICHUI,
JienaeT 0000IIEHH S, BEIBOEI.

Ouenka "4" craBUTCS, €CJIM YYEHUK:

1. IlpaBunabHO MPOBOAUT HAOIOIEHUE IO 3aJaHUI0 YUUTEIIS.

2.  JlomyckaeT HETOYHOCTH B XOJ€ HAONIOJEHUI: MpHU BBIACICHUU
CYIIECTBEHHBIX MPU3HAKOB Yy HAOMI0MaeMoro oOBEKTa, MpoIlecca Ha3bIBAET
BTOPOCTETICHHBIC.

3. HeOpexHO unu HeTOYHO 0(OPMIISIET PE3yIbTaThl HAOIIOACHUH.



Ouenka "3" cTaBHUTCH, €CIU YYCHHK:

1. JomyckaeT oaHy-IBE TpyOble OIIMOKH MM HETOYHOCTU B MPOBEIECHUU
HAOJI0IEHUH 10 3aJaHUI0 YUUTEIS.

2. Ilpu BbIIENEHUM CYIIECTBEHHBIX MPU3HAKOB y HAOII0aeMOro 0ObEKTa,
npolecca Ha3bIBAET JIMIIb HEKOTOPHIE U3 HUX.

3. JomyckaeT onHy-IBe IpyOble OmHUOKA B OGOPMIECHUH PE3yIbTaTOB,
HaOJII0/ICHUI 1 BHIBOJIOB.

OueHka «2» CTaBUTCS, €CIU YYCHHUK:

1.[lonyckaer Tpu-yeTblpe IpyOble OLIMOKU B MPOBEACHUU HAOIIOACHUN MO
3aJIaHUIO YUUTEIIS.

2. HenpaBuiibHO BBIAENAET IPpU3HAKU HaOII0AaeMOro 00beKTa, mporecca.

3. JlomyckaeT Tpu-4eTbIpe IpyOble OMIMOKKM B OQOPMIIEHUM PE3yJIbTaTOB
Ha0JI0JICHUI U BBIBOJIOB.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBouacon JJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aeioB U
n/m TeMNporpamMmal Bcero Kontpoibubiepadorsl  IIpakTHdecknepadoTn (1ippopric)
o0pa3oBaTejbHbIEpPeCyPCHI
1 buonoruskaknayka 2 bubnmorexa LHOK
https://m.edsoo.ru/7f41¢292
) ’KuBbIe cUCTEMBI U UX ] bubmuorexa [JOK
OopraHu3anus https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTAB U CTPOEHUE 2 bubmmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
4 KuzHenesTenbHOCThKIETKI 6 1 hitps://m.cdsoo.ru/7f41¢292
PasmHoOxeHuE U
5 VHIUBUyaJIbHOE Pa3BUTHE 5 buGnnorexa LIOK
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHocTh 1 2 bubmuorexa [JOK
U3MEHYUBOCTHOPTAaHU3MOB https://m.edsoo.ru/7f41¢292
7 CenexkunsiopraHu3MoB. 3 bubanorexa [HOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pescppriocpens ! ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 14 ) 0
I[TPOI'PAMME




11 KJTACC

Koun4yecTBouacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aeioB U (undpoBbIe)
n/m TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl [IpakTuyeckuepadoTbl P
o0pa3oBaTejbHbIEpPeCyPChI
1 DBOIIOLMOHHAIONOIOT S 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE 9 1 bubanorexa [HOK
JKM3HM Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranusmel 1 5 bubmmoreka [JOK
OKpy’Karomasicpeia https://m.edsoo.ru/7f41cc74
4 CooO1iecTBa u 9 bubmnorexa [JOK
3KOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 1
> C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 14 ) |
I[TPO'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosanyecTBouacoB
aram3sy4  JJieKTpOHHbIenndpoBbIiecoOpa3oBare
Temaypoka Bce  KontpoabHbie IIpakTH4eckue A y P p P
n/ eHus JIbHbIEPeCcypChl
I ro padoThI padoThI
bu6mmoreka [IOK
1 buosnorus B cucteMenayk 1 https://m.edso00.ru/863e6122https://m.edso
0.ru/863e632a
) MeTo1bITTO3HAaHUSKUBOUTIPH | Bbu6nmuoreka [JOK
pOJIBL. https://m.edsoo.ru/863e6122
3 buomoruueckne CuCTEMEL, 1 Bbu6mmoreka [JOK
IIPOLECCHI U UX U3YUYECHUE https://m.edsoo.ru/863¢6564
4 XUMHUYECKUN COCTAB KJIETKH. ] bubmuorexa [JOK
Bopna u muHepanbHbIe COMU https://m.edsoo.ru/863e674¢
5 benku. CocraB u cTpoeHue | bubmmoreka [JOK
OeIKoB https://m.edsoo.ru/863e6b72
DepMeHTBI —
6 OMOJOTUYECKUEKATAIN3AaTO 1 bubmorexa HOK
P https://m.eds00.ru/863e¢6b72
BI.
Bbu6nmmoreka [JOK
I 1
/ Yraesozet. Jiumeatt https://m.eds00.ru/863e¢6870
g Hyx1eMHOBBIEKUCIIOTHI. | bubnuoreka [IOK
ATO https://m.edsoo.ru/863e6d5¢
Uctopus u meToasl
9 M3yUYCHUS KICTKU 1 bubmorexa [TOK
v ' https://m.eds00.ru/863e6¢88
Kinerounasteopus




KireTka xak 1iesoctHas

10
JKHUBas CHCTEMa
. bubmuorexa [JOK
CTpoeHneryKapuoTHIECKONK
11 i https://m.edsoo.ru/863e6ffOhttps://m.edsoo
’ .ru/863e716¢
12 OOMeHBeIIeCTBUINMETA00TH bubmnorexa [JOK
3M https://m.edsoo.ru/863e766¢
13 ®oTOoCUHTE3. XEMOCHUHTE3 buommorexa HOK
https://m.eds00.ru/863e7c98
14 DHepPreTUIeCKuioOMeH bubmmorexa [OK
https://m.edsoo.ru/863e7aae
15 JKu3HEeHHBIN UKJIT KICTKH. bubmuorexa [JOK
Jenenune kneTku. MuTos. https://m.edsoo.ru/863e7dc4
16 buocunTe3 Oenka. Peakmus bubmuorexa [JOK
MAaTPUYHOT'O CUHTE3A https://m.edsoo.ru/863e796e
17 Tpancusaus — bubnuoreka [IOK
OnocuHTe30eKa https://m.edsoo.ru/863¢796¢
18 HexnerounbsiepopMbIKU3HI bubanorexa [JOK
— BUPYCHI https://m.edso00.ru/863e7540
bubmuorexa [JOK
DOopMBIPA3MHOKEHUSOPTaHU
19 MOB https://m.edsoo.ru/863e81b6https://m.edso
0.ru/863e831¢
bubmuorexa [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
Ob6pa3zoBaHue 1 pa3BUTHE
bubmuorexa [JOK
21 TOJIOBBIX KJIETOK.
https://m.eds00.ru/863e81b6
O11010TBOpPEHHE.
22 WNHnuBuayansHOEpa3sBUTHEOD bubmmoreka [IOK




TaHHU3MOB

https://m.edso0.ru/863e8436

I'enernka — Hayka o

23 HACJIEACTBEHHOCTH U bubmmnorera [IOK
A https://m.edsoo.ru/863e8612
M3MEHYUBOCTHU
3aKOHOMEPHOCTH
24 HAaCJIeIOBAHUS ITPU3HAKOB. bubanorexa [HOK
MonorubpuaHoe https://m.eds00.1u/863e¢8878
CKpELIMBaHUE
UTMOPUIHOE CKPEIMBAHUE.
A PUA peti bubmmoreka [JOK
25 3aK0H HE3aBUCUMOTO
https://m.edsoo.ru/863e89a4
HacJIeI0BaHMS TPU3HAKOB
%6 CueruieHHOEHACIe JOBaHUET bubmmoreka [JOK
PH3HAKOB. https://m.edso00.ru/863e8c60
I'eneruka noia.
27 Hacnenosanue nmpu3HaxkoB bubmmnorera [IOK
A p ’ https://m.edsoo.ru/863e8c60
CLIEIJIEHHBIX C II0JIOM
N3MeHUnBOCTb.
bu6mmoreka [IOK
28 HenacnencrseHHassn3MeHYNB
https://m.edsoo.ru/863e8efe
OCTb.
29 HacnencTBeHHassn3MeHUNBOC bubmmoreka [JOK
Tb. https://m.edsoo.ru/863e8efe
bubmuorexa [JOK
30 I'eneTnkaduenoBeka
HETHRATCITOBEK https://m.eds00.ru/863e8d78
PesepBHBIi ypOK.
31 O0001IeHME 110 TEME
«HacnencrseHHOCTE U
W3MEHYHBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa U bubmmoreka [JOK




https://m.edso0.ru/863e9214

npoiiecc
MeToab! 1 TOCTHIKEHUS

33 CENEKIUU PACTEHUN U 1 bubmmnorera [IOK

i p https://m.edsoo.ru/863e¢9214

SKUBOTHBIX

34 BHOTEXHOIOTUAKAKOTPACIBIT | bubmmoreka [JOK
pOU3BOACTBA https://m.edsoo.ru/863e€9336

OBHIEE KOJIMYECTBO HACOB 34

I10 ITPOIT'PAMME




11 KJTACC

Ne Kosan4yecTBouacoB
aTan3yd DJIeKTpOHHbIeNN(POBLICOOPA3OBAT
n Temaypoka Bce KonrpoabHbie IIpakTH4eckue A y P p P
eHusl eJIbHbIepecypchl
/ ro paGoThI paGoThI
n

| OBOJIONNS U METOABI €& 1 bubnuoteka [JOK
U3y4ECHUSA https://m.edsoo.ru/863ea20e

) Hcropus pasBurus | bubmmoreka [JOK
MPEACTABICHUI 00 YBOIOIIUN https://m.eds00.ru/863e9570

bubmunoreka LIOK

3 M 1

HKPOIBOITIONHA https://m.edsoo0.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJIA H SBOJFOITHH.

4 Jlaboparopnas pabota | 0.5 bubmmoreka [JOK
«CpaBHEHHE BHJIOB 110 ) https://m.eds00.ru/863e¢99¢c6
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»

BIDKYIIIHE CHJTBI
5 gHeMZII{I:Ira HbIC (aKTOPHI) 1 bubmorexa [IOK
P p https://m.edsoo.ru/863e¢9da4
IBOJTIOIIAA

6 EctectBenHsbIit 0TOOp 1 €ro 1 bubmmoreka [JOK
bopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:

MPUCTIOCOOTICHHOCTD
7 OpraHu3MOB U 1 0.5 bubmorexa OK
P ' https://m.edsoo.ru/863e9fde
BU000pa3oBaHue.
Jlaboparopnaspabora




«OnucaHuenpucrnocodIeHHOCT
HOpraHu3Ma
e80THOCHTEIILHOTOXapaKTepay

Hanpasnenus u

but6mmoreka [IOK

o TeMe «Bo3HuKHOBEHHE U

8
IIYTUMAKPO3BOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTbaBosonumn
10 HcTopus xu3Hu Ha 3emiie U
METOBI €€ N3YUCHHUS
1 I'mnoressl NPOUCXOKIACHUS bubnuorexa LIOK
’KMU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emiie 1o bubmuoreka [{OK
3paM M IepUoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUN
13 ACTUTEJIBHOTO U YKUBOTHOT'O bubmorexa [IOK
P https://m.edsoo.ru/863ea8bc
MUpa.
14 CoBpeMeHHasicucTeMaopraHuy bu6nuoreka [IOK
€CKOroMHpa https://m.edsoo.ru/863ea48e
15 OBOIIOIUSYETIOBEKA bubnuoreka [JOK
(a"TpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmxymuecunsl (GpakTopbr) Bubmuotexa [JOK
AHTPOTMOTEHE3a https://m.edsoo.ru/863cad44
17 OCHOBHBIECTaIMUIBOIIIOIIUNYE
JIOBEKa
UYenoBeyeckue pacsl U
18 MIPUPOJHBIE ATallTallUH Bubmmorexa [IOK
pupon A i https://m.edsoo.ru/863caca2
YelioBeKa
19 PesepBubIil ypok. O60611eHNE




pa3BUTHE )XKU3HU Ha 3eMiie)»

20 DKOJIOTUsIKAKHAayKa

)1 Cpenpl oOuTaHus u bubmmoreka [JOK
IKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec

bubmmoreka [JOK
22 AuOTHUCCKHEHAKTOPEL. https ://m.edsoclfru/ 863eb10e
bubmmoreka [JOK

23 brorutieckuedakTopet https://m.edsoclfru/863eb348

24 DKOJIOTrM4eCcKHEXapaKTEPUCTU
KUITOMYJISIIIUH.

)5 Coo011ecTBaOpraHu3MoOB — bu6nuoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTHUYECKUECUCTEMBI bubnuotexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKA3aTENU
HKOCUCTEMBI. DKOJIOTHUECKHE

27 — bubmuoreka [IOK
CBONCTBASKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbIEIKOCUCTEMBI

29 AHTPONOT€HHBIEIKOCUCTEMBI

30 buocdepa — bubmmoreka [JOK
riobanpHasIKOCHCTEMa3eMITn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTUCYIIECTBOBAH bu6muoreka [IOK
usionocdepsl https://m.edsoo.ru/863ebd16

1 YenoseuecTBo B
ounocdepe3eman

33 CocyiiecTBOBaHUETTPUPOIBI U bubmmoreka [JOK




YCJI0BCUYCCTBA

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

PesepBubIil ypok. O6061IeHNE

34 Tembl «Coo011ecTBa U 1
JHKOJIOTMYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOITPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buosorus, 10 knacc/ [laceunux B.B., Kamenckuit A.A., Py6ioB A.M. u
npyrue /Tlox pen. [Taceunuka B.B., - Mocksa: [IpocBemenue, 2022.

* buosorus, 11 knacc/ [Naceunux B.B., Kamenckuit A.A., Py6iioB A.M. u

npyrue /Ilox pen. [laceunuka B.B., ., - Mocksa: [Ipocsemenune, 2022.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. MunuctepctBo oopazoBanus P®D, — https://edu.gov.ru
2. ®enepanbHblil moptai. Poccuiickoe o6pa3oBanue, -
ttps://www.edu.ru
3. Poccuiickas 3neKkTpoHHas IIKoJa, - https://resh.edu.ru
4. luctannmoHHOE 00pa30BaHUE NS IIKOJIHHUKOB U JIETEH B
MHTEpaKTUBHOU (popme, - https://uchi.ru
5. Enunas komneknus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB,
- http://school- collection.edu.ru
6. O6mako 3HaHU# — 00pa30BaTEILHBIN CEPBUC IS YUAIIUXCS U
npernojaBaresnie mkod, - https://oblakoz.ru
7. lludposoit oOpazoBaTeabHbIN pecypce mis mkoi. SAKnacc, -
https://www.yaklass.ru
7. Mennareka n3narensctsa «IIpocsemenuey, -
https://media.prosv.ru

Ipuioxenue
KoHTposbHO-n3MepuTeIbHbIA MaTepuaJ mo npeamery buosiorust

10 knace
KontponbsHo-u3meputensubie Mmarepuaisl. buonorus: 10 kinace / Coct. H.A. Bornanos. — M.:
BAKO, 2013. — 80c. — (KoHTpOabHO-U3MEPHUTEIBHBIE MATEPUATIBI).

Ne KOHTPOIBHOM Tema CrpaHuubl
padoThI
1 Wrorosslii TecT 3a I nonyroaue. 3-30
2 Nrorogeii Tect 3a Il monyroaue. 68

11kaace



KontponbHo-u3mepurensupie MmaTepruaibl. buonorus: 11 kmace / Coct. H.A. bormanos. — M.:
BAKO, 2016. — 80c. — (KoHTpoIbHO-U3MEPHUTEILHBIE MAaTEPHUAIIBI).

Ne KOHTPOIBHOM Tema Crpanuubt
padoThI
1 Nrorogeiii Tect 3a I monyroaue. 4-34
2 Wrorosslii Tect 3a Il noayroaue. 62-68

OueHo4yHbI€e cpecTBA (OLEHOYHbIE MATEPHUAJIbl) U MEeTOANYECKHE MaTepuaJbl padoyeit

NpOrpamMmsbl
Kaacce \ Ilepeyennb IlepedeHbUCIIOIB3YEeMbIXMETOAMYECKMXMATEPHUAJT
IIporpamma HCIIO0JIB3YEeM 0B
bIX
OI[€HOYHBIX
cpeacTB
(O1IIeHOYHBIX
MaTepuaJioB)
\ KUMBb1
10 / TIlpumepnoii | 1. Jlepuep 1.CuBornazoB B. W. buonorus: O0mas 6uosiorus.
paboueit Im. 10 xn. bazoBelii ypoBeHb: yueObHuk/ B.W.
nporpammbl.  10-11 «Obmas CuBornazoB, W.b. Aradonona, E.T. 3axapoBa. —
KJIacchl:  y4eOHOe ouonorusi. | 4-e u3n., crepeotun. — M.: [lpoda, 2016.
nocobwue TUTSt [Toypoun | 2.MumakoBa B.H, Aradonoa WN.b., CuBormazon
o0mieo0pa3oBarenbH pie TecThl | B.M. buonorms. OOmass Ouomorus. ba3oBsiid
BIX OpraHU3aIIMil: W 3a/iaHus. | ypoBeHb. 10 kiacc: meTomuueckoe mocooue. — M.:
0a30BbIii  ypOBEHB, 10-11 Hpoda, 2013.
B.1. CuBormazoB. — kiace» M: | 3. KyneB A.B. «O6mas 6uonorus. 10 xiacc:
M.: [Ilpocsemienue. «AxkBapuy | Merogudeckoe nocodbue. CII0, «Ilapurery, 2015.
2017. M», 2012. 1. www.bio.lseptember.ru — razera «buonorus»
2. Ky3nenoB | 2. www.bio.nature.ru — Hay4Hble HOBOCTH OMOJIOTHU
a B.H. u| 3. www.edios.ru — Diifioc — IIEHTp AUCTAHIIMOHHOTO
ap. o0pa3oBaHUs
Coopauk | 4. www.km.ru/education - ydeOHBbIE MaTepuaibl U
TECTOBBIX cioBapu Ha caifre «Kupmnn u Medoamii»
3aJIaHUM. 5. http://video.edu-lib.net — yaeOHbIe HUTHEMBIL.
Buomorus. | 6. http://school-collection.edu.ru/) «Enunas
Crapmas KOJUTCKITUS Hudposbix O6pa3oBaTeabHBIX
LIKOJIA. Pecypcos»
M.:
HNuremnex
T-LlenTp,
2010.
3. MumakoB
a B.H,
Hoporuna
JLB,,
AradoHOB
a n.b.

Pentenue




3a7a4 110
TCHCTHUKE:
yaeOHOe
rmocooue.
— M.:
HApoda,
2015.

. OOwas

OuoJiorus:
10-11
KJ1acchl/
AA.
Kamencko
ro, E.A.
Kpukcyno
Ba, B.B.
ITaceunnk
a-M.:
Apoda,
2017.

11/
paboueit
nporpammbl.  10-11
KJIacchl:  y4eOHOe
nmocooue TUTS
o0mieoOpa3oBarenbH
BIX OpraHU3aIIMil:
0a30BbIii  ypOBEHB,
B.1. CuBormnasos. —

M.: IIpocseenue.
2017.

[Tpumepnoit

. Jlepuep

I''n.
«O0mas
Oouonorus.
IToypoun
BI€ TECThI
Y 3aJaHus.
10-11
Knacc» M:
«AxBapuy
M», 2012.

. Ky3nenon

a BH. n
ap.
CoopHuK
TECTOBBIX
3aJaHUuN.
buonorus.
Crapias
HIKOJIA.
M.:
NuTennex
T-LlenTp,
2010.

. Mumakosn

a B.H,
Hoporuna
JLB.,

AracdoHOB

1.CuBormnazos B. U. buonorus: OO6mas 0uosorus.
bazoBeiii yposenb: 11 xi.: yuebHux/ B.J.
Cusornazos, WN.b. Aradonosa, E.T. 3axaposa. —
4-e uzn., crepeorut. — M.: [Ipocda, 2017.

2.MumaxkoBa B.H., Aradonosa WN.b., Cuormazor
B.M. buonorus. OOmas Ouonorus. ba3obrit
ypoBeHb. 11 kitacc: Metoaudeckoe mocooue. — M.:
Hpoda, 2013.

1.www.bio.lseptember.ru — razera «buomgorusi»

2. www.bio.nature.ru — Hay4Hbl€ HOBOCTH OHOJIOTUU

3.www.edios.ru — DHI0C — MEHTP AUCTAHIIMOHHOTO

o0Opa3oBaHUs

4. www.km.ru/education - y4yeOHBIE MaTepHalbl U

cioBapu Ha caifre «Kupmnn u Medoamii»

5.http://video.edu-lib.net — yueOnbie HUITBEMBI.

6.http://school-collection.edu.ru/)

«E/:[HHaﬂKonneKuHﬂHH@pOBHxO6paSOBaTenLHLIXPec

YPCOB»




a N.b.
Pemenune
3a7a4 110
FCHETHKE:
yaeOHOe
rmocooue.
— M.:
HApoda,
2015.
OOmas
OuoJiorus:
10-11
KJ1acchl/
AA.
Kamencko
ro, E.A.
Kpukcyno
Ba, B.B.
ITaceunnk
a-M.:
Apoda,
2017.
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