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HOACHUTEJIbBHASA 3AITMCKA

IIpu pa3paboTke mnporpaMmbl MO OMOJIOTMM TEOPETHYECKYIO OCHOBY ISt
OTpeeNeHHs] TMOAX0A0B K (OPMUPOBAHUIO COIEPKaHUS Y4EeOHOro TMpeaMeTa
«buonorus» cocraBwid: KoHUeNntyaidbHble Tnonoxkenus @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH L€JIEH, COJAEp>KaHMs, pPE3yJbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO OJATOTOBKHU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIUX LENAX U
NPUHLMUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
o6rmero oopazoBanusi B Poccutickoii deneparuu, a TaKxKe MOJIOKEHHUS O CTIeuPUKe
Ouonornu, €€ 3HAYCHWH B TIO3HAHUU IHKUBOM TPUPOABI M 00OecredYeHuu
CYILECTBOBAaHUS 4YeloBeYecKoro obimiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHHSIM,
oTpezieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6moI0ruu 1a&T MpEACTaBICHUE O LENsIX, 00 00IIel CTpaTeruu
00y4YeHus1, BOCIIUTAHUS U Pa3BUTHUS O0YUAIOIMXCS CPEICTBaMU Y4EOHOT O MpeaMeTa
«buonorusy, onpenenser 00s13aTeNbHOE NMPEAMETHOE COJEPKAHUE, €TO CTPYKTYDPY,
pacupeneieHue 1o pasjienaM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BaTEIbHOCTh
M3y4eHus y4eOHOTro MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBA3€H, JIOTMKM 00pa3oBaTeIbHOIO0 MpOLEcca, BO3PACTHBIX OCOOEHHOCTEU
00y4JaroIuXCsl.

B nporpamme o OMosioruu Takke yUYUThIBalOTCSA TPEOOBAHUS K IUTAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEAMETHBIM pe3ylbTaTaM OOy4YeHHs B
dbopMUpOBaHUU OCHOBHBIX BHUJIOB y4eOHO-TI03HABATEILHOMN
JESATENbHOCTH/YUeOHBIX JEHCTBUN OOYy4YaIOIMIUXCS MO OCBOCHHUIO COJEpXKaHUs
OMOJIOrMYecKOro 0Opa3oBaHuUs.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peaIn30BaH
MPUHIMI TMPEEMCTBEHHOCTH B HM3YYEHMM Ouonoruu, Oyaronaps 4eMmy B He
IPOCMAaTPUBAETCS HANPABIECHHOCTh HA PA3BUTHE 3HAHUW, CBSI3aHHBIX C
(dopmupoBaHuEM €CTECTBEHHO-HAyYHOI' O MHUPOBO33pPEHUS, LIEHHOCTHBIX
OpMEHTAlUN JIMYHOCTH, SKOJIOTUYECKOIO MBIIIJIEHUS, IPEICTABIECHUN O 310pOBOM
oOpasze *Ku3HU U OEPEKHBIM OTHOIIEHHWEM K OKpYKaroIled MNPUpPOJHON Cpeje.
[ToaToMy Hapsay ¢ M3y4eHHEM OOIIEeOMOIIOrMUYEeCKUX TEOPUM, a TakKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'0 PaHIa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX IPOLIECCOB B MPOrpaMme Mo OHOJIOTMU YAEIEHO BHUMAaHHE HCIOJIb30BAHUIO
NOJTYYEHHBIX 3HAHUH B MOBCEIHEBHOM KU3HU ISl pELICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4HCJIe: NMPO(UIAKTUKN HACIEJCTBEHHBIX 3a00JIEBaHUM YENOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAaHUS, 000CHOBAHUS 3KOJIOTHYECKH 11€7€CO00pa3HOr0o
MOBEAECHUS B OKPYXAIOUIECH NPUPOJHOM Cpele, aHAIN3a BIUSAHUSA XO3AMCTBEHHOM
NEATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U MCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHUMAHUS K TPUKIAJAHONM HAMpPaBICHHOCTH Y4eOHOTro MpeameTa



«buosnorus» NpoAMKTOBAHO HEOOXOAUMOCThIO 0OECTICUEHHSI YCIIOBHIA /11 pEelICHUS
OJTHOM M3 aKTyaJbHBIX 3aJa4 IIKOJLHOTO OMOJIOTUYECKOro 00pa3oBaHus, KOTOpas
npeamnonaaraeT (OpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIEr0Cs COBPEMEHHOIO MUpa.

buonoruss Ha ypoBHE cpeaHero ooOImero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrneunBaer (opMHUpPOBAHUE Yy OOYyYAIOUIUXCS TMPEACTaBICHUN O
HAy4YHOW KapTUHE MHpa, pacimpsieT U o000IaeT 3HaHUA O KUBOW MpHUpoie, e
OTJINYUTEIBHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLMH, CO3MAET
yCIOBUA  JJisi:  TO3HAHMS  3aKOHOB  JKUBOW  MpUpOIbl, (OpMHUPOBAHUSA
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 370POBOrO0 W 0Oe3omacHoro obpasa
KU3HU, 3KOJIOTMYECKOr0 MBIIUIEHHS], IEHHOCTHOIO OTHOILEHUS K XKUBOU MPUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OUONOrUsl UMEET TaKKe JIJISl PEIICHHUs] BOCTTUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  0o0pa3oBaHMs,  CONHUAIH3ALUU
oOyuatotuxcs. M3yuenue 6monoruu oOecreynBaeT yCiaoBHs A GOPMHUPOBAHUS
MHTEVIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX M HWH(QOPMAILIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYyJIbTYpbI, CIIOCOOCTBYET MHTETpaluid OUOJIOTHYECKUX 3HAHUU C
NPECTaBICHUAMHU U3 APYTUX YUEOHBIX PEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUH U
reorpaguu. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAYEHHH Y4eOHOro mpeamera
«buonorus» cocTaBUIM OCHOBY JMJIS ONpENETEHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COAEpKaHUsA, MPEICTABIEHHOTO B MpOrpaMme I0
OHoIOT M.

Ot16op conmepkanusi yuyeOHoro mpeamera «buosorusi» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULIMHA KyJIbTYpOCOOOpPAa3HOrO MOJAXO0/a, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aromuecss JOJKHBI OCBOUTH 3HAHUS W YMEHHMs, 3HAUYUMBbIC IS
dopmMupoBaHusi 00mIeH KyJIbTYpBl, OMNPEICNAIONINE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KaroIIeHd MPUPOIHON cpene, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TMPAKTHUYECKON aesTesibHOCTH. Ocoboe MecTo B 3TOW CHUCTEME 3HAaHUU
3aHUMAIOT SJIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIy)KaT OCHOBOM /i1 (hOpMHUPOBAHUS
MPEICTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
LIEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3ALHUH
OMOJIO0rMYECKOro 00pa3oOBaHMUs.

CtpykTypupoBaHHE COJEpKaHUS ydyeOHOro Marepuajia B Mporpamme Io
OMOJIOTMHM OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAUYEHMUS] 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX >KMBOUM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMK U
ABOJIIOIIMHU. B COOTBETCTBUM C ATUM B CTPYKTYype yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COAEpKAaTEIbHbIE TUHNN: «bronorus kak Hayka. MeTtozsl
Hay4yHOro To3HaHMA», «KieTka kak Ouonoruyeckas cucremayn, «OpraHusM Kak



Ouonornyeckas cucremay, «CucrtemMa M MHOrooOpa3ue OpPraHMYECKOTO MHpay,
«OBOJIIOLUS KUBOH IPUPOABI», « IKOCUCTEMBI U ITPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenb m3yuenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaZICHUE  OOYyYalOIIMMHUCSA  3HAHUSAMH O  CTPYKTYpPHO-(DyHKIMOHAJIbHON
OpPraHM3allii JKMBBIX CHUCTEM pA3HOr0 paHra M NpUOOpeTeHHe yMEHUU
UCIOJIb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX JEWCTBUNH B OTHOILIEHUU OOBEKTOB
’KUBOW IPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 0a3oBoM
ypOBHE 00€CTIeUnBAETCS PEHICHUEM CIIENYIOIIUX 3a/1a4:

OCBOEHHE OOYYAIOUIUMHCS CHCTEMbl 3HAaHUM O OHOJIOIMYECKHX TEOPHSX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IMPAaBUIIAX, CIyKaIlluX OCHOBOU
st GOpMUPOBAHUS TPEJICTABICHUA O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METOlaX HAay4yHOro MO3HaHHUS, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHs OpraHM3alH, BBIJAIOMNUXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIEOBAHNUSIX B OMOJIOTHH;

(dopMUpoBaHUE y OOYYaIOIIMUXCS MO3HABATENbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpOLIECCE aHANW3a JaHHBIX O MYyTAX pPa3BUTHSA B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MJEH M MOAXOAOB K H3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOr0 YpOBHsI OpraHU3aluu;

CTaHOBJICHHE Yy oOydarommuxcs oOmieil KyJabTypbl, (DYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLICHUBATH SIBJICHUSI OKPYKAIOLIEro
MUpa KUBOW NPHUPObI HA OCHOBAHWUY 3HAHUU U OIIBITA, OJYYEHHBIX P U3YUECHHUU
OHOJIOTUH;

dbopMupoBaHue Yy OOy4YalOIMUXCAd YMEHHMA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAaHUM B NPAKTUYECKOH JEATENbHOCTH YEJIOBEKA, PAa3BUTHUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUHN 1 arpOOHOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJIOBEKOM KUBOU
OpUPOJIbL, HEOOXOUMOCTH OEPEKHOT0 OTHOILLIEHUS K HEH, COONIOIEHNS dTHYECKUX
HOPM NP NPOBEACHUH OMOJIOTHYECKUX HUCCIIEIOBaHUI;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPBI, JUIsl (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM KU3HU TS
OLICHKU I10CJIEICTBUM CBOEH AEATEIBHOCTH 110 OTHOLICHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBAaHHWE W COONIOZCHHUE Mep NPODUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YypOBHE, SIBISETCSl 00s3aTENbHBIM YYEOHBIM IMPEIMETOM, BXOMSAILIUM B
cocTaB peaMeTHoN o0nacTu «EcTecTBeHHO-HAYYHbBIE TPEAMETHI».



J1st u3ydeHust OMoI0ruy Ha 6a30BOM YPOBHE CpeHEro o0IIero oopa3oBaHus
orBoautcs 68 yacos: B 10 kiracce — 34 yaca (1 vac B Hemenio), B 11 kimacce — 34 yaca
(1 yac B Henento).

COIEP KXAHUE OBYYEHMUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUIECKUMHA U
JIPYTMMHU €CTECTBEHHBIMU HayKamu, (pusocodueit, STUKON, ICTETUKON U MPaBOM.
Ponb Ouonorun B popMUpOBaHUU COBPEMEHHOM HayYHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIbI (HAOI0ICHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MepeHue, Kiaccudukaius, MOJEIUpPOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdemoncTpanmu:

[Toptpertsr: Y. lapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHblie ¥ NpakTHYECKHEe PAdOThI:

[Tpaktrueckas pabora Ne 1. «cmonp30BaHME pa3IMYHBIX METOAOB TPHU
M3y4EeHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHU3ALMSI.

JXKuBble cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydenus ouoioruu. OTanyame
YKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOJIBL.

CaoiicTBa OMOCHUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJISALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTHIECKHI ), OMOC(EPHBIH.

JdemoHncTpanmm:

Tabnuipl u cxembl: «OCHOBHBIE MPU3HAKY KU3HUY, «Y POBHU OpraHU3alUN
KUBOU MIPUPOJBI».

O6opynoBanue: Mmozaenb monekyisl JJHK.

Tema 3. XuMu4ecKkuii cOCTaB M CTPOEHME KJIETKH.

XUMHYECKHN COCTAB KJIETKA. XHMHUYECKUE JJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BeHIeCTB B Kierke. lloamepkanue
OCMOTHYECKOro OaaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEPHI OENIKOB.
He3aMeHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHH
CTPYKTYpbl OENIKOBOW MOJEKynbl (TEepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIIMU OENIKOB.



depMeHTHI — OnoNiornyeckue katanuzaTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crneuuduuHoctb. Kodepmentsl. Buramunbl. OTinuus
(epMEHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB.

YrieBonbl: MOHOCaXapuabl (IIF0K03a, prdo3a U 1e30KCHpr003a), JUcaxapHIbl
(caxapo3a, JlakTo3a) UM TolHMcaxapuiabl (Kpaxmaj, TJUKOTEH, IeJIII0JI03a).
buonornueckue GyHKIIUN YIIIEBOAOB.

Jlumuael:  Tpurauuepunbl, Qgocomunuasl, crepounsl. [ uapoduILHO-
ruapopoOHbie cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OCJIKOB U JIMMHJIOB KaK UCTOYHUKOB SHEPTUHU.

Hykneunoseie xwucnorsl: JIHK wu PHK. Hykineoruasr — MoHOMEpSHI
HykJ1enHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenne u ¢pynkmun PHK.
Bunast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kinerke. Knerounast Teopusi — mpuMep B3auMOJEHCTBUS
uaei u pakToB B HAYYHOM MO3HAHWUU. METO/IbI U3YUYEeHHUSI KIIETKH.

KieTka kak nenoctHas xuBas cucrema. OOIue Npu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, monekynsl JIHK kak renHeruueckuil ammapaT, cuctema
cuHTe3a Oernka.

Tunbl KJIeTOK: 3yKapuoThyeckas W npokapuoruyeckas. OcoOEHHOCTH
CTpOEHUsI IpoKapuoThyecKkor kieTku. KiierouHnas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIC OTJIMYMS PACTUTEIILHOM, >XUBOTHOM H
IPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynxuuu. [Tnazmarnyueckass memOpana, e€ ceorictBa v pyHkuuu. [{luronnaszma u eé
opranouipl. OnHoMeMOpaHHble opraHouabl kierku: OIIC, ammapar [onbmku,
nn30coMbl. [1oayaBTOHOMHBIE OpPTaHOW[IBI KIETKW: MUTOXOHIPHUH, ILIACTHUJIBI.
[Ipoucxoxaenre MUTOXOHIApUN W TmacTtul. Bunabl mnactun. HememOpaHHbIe
OpPraHOWJIbl KJETKH: pPUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKU. QyHKIIMY OPraHOMAO0B KIETKU. BKiIroueHusl.

SAnpo — perynsaropHbiii HeHTp KieTku. CTpoeHue siapa: sjuepHas 000JI0UKa,
KapuoIuIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BELIECTB B KIETKE.

JdemoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. IlIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jwnarpammel: «PacripeneneHne XuMHUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOJIEY,
«Pacrpenenenue XUMUYECKUX SJIEMEHTOB B dKUBOU MPUPOJIEN.

Tabmuuel 1 cxembl: «llepuogmyeckas TaOIUIAa XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABIY, «bruocuHTes Oenka», «CTpoeHrue MOJIEKyJIbl OeIKay,
«Ctpoenue dhepmenrtay, «Hykinennossie kucinotel. JJHK», «CTpoenne mMosekybl



AT®y», «CTpoeHHE DYKAPUOTUUECKOM KIIETKW», «CTPOCHUE >KUBOTHOM KIIETKH,
«CTpoeHuEe pacTUTENbHOW KIETKN», «CTpOoeHUuE NPOKAPUOTHUECKON KIETKN»,
«CTtpoeHue sapa KIETKu», «YTIeBOAbIY, «JIUmuab».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHHME JUIsl MPOBEICHUS
HAOJIOJICHUN, W3MEPEHUM, HSKCIIEPUMEHTOB, MUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYECKUE PadOThI:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTaaIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WM KaTalas3bl)y.

JlabopatopHasi pabora No 2. «l3ydeHuwe CTpoeHHsI KJIETOK pacTEHUH,
KUBOTHBIX U OaKTepuil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOIIpENnaparax U HUX
OIHUCAHUE.

Tema 4. ZKuzHenesiTeJJbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTabomu3M. AccuMUIIAIMS (TUTAaCTUYECKUN OOMEH) |
JUCCUMUIISIIIUSL  (HEPreTUYeCKuid OOMEH) — JIB€ CTOPOHBI E€AMHOrO mMpolecca
MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB M DHEPrud B TMOHUMAaHUU
MeTadou3Ma.

Tunbl oOMeHa BeniecTB: aBTOTPO(DHBIN U TeTepoTpodHbIi. Ponb pepMeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas M TeMHOBas (¢a3bl (orocuHresa. Peaknuun
dorocunTeza. IpdexTuBHOCTH PoTocHuHTE3a. 3HAUeHHE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycioBwii cpeqbl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €TI0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIUe OaKkTepur. 3HAUECHUE XEMOCHHTE3a st
KU3HU Ha 3eMIIE.

DHepreTuueckuii 0OMeH B KIleTKe. PacIiemieHne BEIecTB, BbIICICHUE U
AKKyMYJIMPOBAHUE YHEPTUU B KJIETKE. DTaIbl SJHEPreTuueckoro oomena. [ mukomnus.
bpoxenne u ero Buapl. KucimopoaHoe OKHCIEHHE, WM KIETOYHOE JbIXaHHUE.
OxucnurensHoe pochopunupoBanue. DPGHEKTUBHOCTh IHEPTETHUECKOT0 0OMEHA.

Peakmmun wmatpuunoro cwuHTre3a. ['eHermueckas wuHbopmamms u JIHK.
Peanuzanusa reneruueckoil wHboOpMalMu B KiIeTKe. ['€HETMYECKUM KOI U €ro
cBoiicTBa. Tpanckpunuusa — Matpuunblii cunTe3 PHK. Tpancisuust — OuocunTes
O6enka. Ortambl TpaHcmsauud. KoaupoBanue amMuHOKHUCIOT. Ponb pubocom B
OounocunTese Oenka.

Hekinerounsle popmbl sxu3HU — BUpychl. Mctopust oTkpeiTus BupycoB (/. W.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHMS U JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX M UEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmyHnonepunura yenoseka (BUY) — Bo3Oynurens CIIM/a.



OOpatHast ~ TpaHCKpUMIMs,  peBepraza W  uHTerpasa.  lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdemoncTpanmm:

[Toptpersr: H. K. Konbnos, JI. . UBanosckui, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tumnbl mutanusy, «Merabonuzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMen», «Xmoportact», «Porocunresy, «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUPOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTuIecKui Komy,
«Bupycei», «bakrepuodarn», «Ctpoenue u xu3HeHHbld 1uka Bupyca CIIN/]a,
Oakrepuodaray, «Pemnukarus JTHK.

Ob6opynoBanue: moaenu-ammiukaun «Yasoenue IHK u tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIETKU», MojJieab CTpykTypbl JTHK.

Tema 5. Pa3MHoKeHNe U MHAMBUYAJbHOE PA3BUTHE OPraHU3MOB.

Kiierounblii UK, WM >KM3HEHHBIM LMK KieTku. MHTepdaza u MHTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHII.
JluniouaHeli U TAlUIOMAHBIM ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPpOMAaTHU/IBI.
[utonornueckue OCHOBBI PAa3MHOKEHHS W  HWHIWBUAYAJIBHOIO  Pa3BUTHUA
OpraHU3MOB.

Henenue kinerkn — muro3. Cragum murosa. [Ipomeccsl, nmpoucxondmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubelb KJIETKH — aromTo3.

®opmbl pa3MHOKEHUSI OpraHU3MoOB: Oecrioyioe U mojoBoe. Buasl 6ecrnionoro
Pa3MHOXKEHUSA: [JEJIECHUE HAJIBOE, II0YKOBAHMUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MCKyCcCTBEHHOE KIOHMPOBAHHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CEIEKIINH.

[TonoBoe pa3MHOMXKEHHUE, €ro OTIANYUS OT OECTIONOTO.

Meiio3. Cragun menosa. IIponeccsl, mpoucxonsmue Ha CTagusixX MeENO03a.
[ToBenenne xpomocoM B Meno3ze. KpoccuHrosep. buonormyeckuii cMbIica U
3Ha4YEHUE Meno3a.

['amerorenes — mporecc 00pa30BaHHSA TOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE M PA3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30Mj, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOI'EHE3.
Oco0OeHHOCTH CTpOEHUs SHULEKJIEeTOK MU CcHepMaro3ounoB. OIUI0A0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATIBHOTO Pa3BUTHSL Y MO3BOHOUHBIX KUBOTHBIX:
apobneHue, racTpyisanus, opraHoreres. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAMOPUOHAIIBHOTO Pa3BUTHUA: NpsIMOE, HENpsAMoe (JIMYUHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIIOCOOHBIE BBHI3bIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Burue pacrenuil. OHTOreHE3 LIBETKOBOI'O PACTEHHUSI: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanmu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHSI OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUU», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kierku Oaktepuil», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly», «Knerounsii mukiy, «Pemnukanus JHK», «Mutosy,
«Meito3», «lIpsamoe u HenpsiMoe pa3BUTHEY», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIUA OHTOTCHE3a.

OGopynoBaHue: MHKPOCKOTI, MHUKpPOIIpENnapaThbl «CriepMaTo30u bl
MJIEKOMIUATAOIIEro», «Slineknerka miaekonuraromeroy, «KapuoknHe3 B KieTkKax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIUIMKaluus <«J/leieHue KIeTKu», MOJENb
JTHK, Mmoznens MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U MpaKkTHYeCKUE PadOThI:

Jlaboparopnasi padora Ne 3. «HaOmronenue muTOo3a B KJIETKaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnass pabora Ne 4. «/3yueHue CTpoeHHUsI MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacieACTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pazsutus reHeTuky. Pons nuronoruu
U OMOpPHOJIOTUM B CTAaHOBJIICHMHM TE€HETHUKH. BKIam pOCCHICKHX M 3apyO0e HBIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEeHETHKU (TUOPHUI0IOTUYECKUH,
[IUTOTEHETUYECKUNA, MOJIEKYJISIPHO-TeHeTUYeCKHil). (OCHOBHbIE T'€HETUYECKUE
noHATHs. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3YEMAsl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUA IPU3HAKOB, YCTaHOBIICHHBbIE . MeHaeneM.
MonorubpuaHoe ckpelMBaHue. 3aKoH eIWHO-00pa3us THOPUAOB MEPBOTO
nokosieHus. [IpaBuiio qOMuHUpOBaHUs. 3aKOH pacCIlEIUICHHs TPU3HAKOB. [ ' unore3a
YUCTOTHI raMeT. [1onHoe 1 HenmosIHOe TOMUHUPOBAHUE.

JluruObpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEOBaHMS
npu3HakoB.  lluToreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEUIMBAHUSI.
AHanuzupymoniee ckpenuBanre. Vcnoap30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
JUTSI OTIPEIeTICHUS TEHOTHUITA OCOOH.

CuemneHHoe HacnegoBaHue npu3HakoB. Pabora T. MopraHna no cuernjieHHoMYy
HaCJIe/IOBaHUIO reHOB. HapylieHue cuienieHusi FTeHOB B pe3yJIbTaTe KPOCCUHI OBEPA.

XpOMOCOMHAas TEOpUS HACJIEACTBEHHOCTH. [ e HETUUECKUE KapThI.



I'eneTnka mosa. XpOMOCOMHOE ONpPENEIICHUE NOJIA. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omoramerHsle W rereporaMeTrHsle oOpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLEIJIEHHBIX C IMOJIOM.

N3menunBOCTh. BB N3MEHUYNBOCTH: HEHACIIEICTBEHHAS W HACIICICTBCHHAS.
Ponb cpensl B HeHacJICICTBEHHOH U3MCHYUBOCTH. XapaKTepUCTUKA
MOJIU(PUKAIMOHHON N3MEHUYUBOCTU. BapuarioHHbIN psijl M BapUallMOHHAS KPUBAS.
Hopma peakuumn npusHaka. KonnuecTBEHHBIE M KaUYECTBEHHBIE NPU3HAKU M UX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennasi, wid TeHOTUNHMYECKAs, W3MEHYMBOCTh. KomOuHaTHBHas
U3MEHUYMBOCTh. Meio3 U T0JNOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTanmonHas u3MeHUnBOCTh. Kiaccudukanusi MyTanuii: reHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. YacToTa U Npu4uHbI MyTalud. MyTrareHHbie (akTOpBI.
3aKOH rOMOJIOTHYECKUX PSAJOB B HAaclIeACTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKHU
YeJI0BCKA: T€HCAIOTHUYCCKUM, OTU3HEI[OBBIM, IIMNTOICHETHICCKHUHM, OMOXMMHYCCKUM,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE ONpeneeHue TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOILIBIO
[II1P-amamm3a. HacneacTBeHHbIe 3a00JICBaHUS YEIOBEKA: T'CHHBIC OO0JIC3HH,
00JIe3HU C HACIEJACTBEHHOM MpPEeApacroioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnuecknue M TreHeparhBHble MyTauud. CTBOJOBBIE KJIETKH. [IpuHUMMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS TCHETHUECKIX
Oone3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKOU
TEHETUKH B MPEAOTBPAICHUH U JICYCHUU TeHETUYECKUX 3a00JICBaHUM YeTOBEKa.

JdemoHcTpanmu:

[Toptpersi: I'. Mennens, T. Moprasn, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 ITUTOreHeTHYecKas
OCHOBAa», «3aKOH PacUICIUICHUS U €r0 HUTON€HETUYECKasi OCHOBaY, «3aKOH YUCTOTHI
ramery, «/lurubpuanoe ckpemuBanney, «l{uronornyeckre 0OCHOBBI AUTHOPUITHOTO
CKpeIIUBaHUAY, «Meno3y», «B3auMoaencTBre amieabHbIX TEHOBY, «l eHeTHuYeCcKue
KapThl PACTEHUi, KMUBOTHBIX U YeloBeKa», «['eHeTnka mosna», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CLUEIUIEHHOI'O ¢ MOJIOM», «KapHOTUIBI 4YellOBEKAa M JKUBOTHBIXY,
«Bunbel m3amMeHunBOCTHY, «MoaudukanuoHHas H3MEHUHMBOCTHY», «HaciemoBanue
pesyc-aktopay, «['eHeTruka rpymni KpoBuy, «MyTanmoHHast K3BMEHUUBOCTHY.

OOGopynoBaHue: Mojaenu-anmuIuKauuu «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmnoe nomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOII 1 MUKpoTipenapart «Jlpozoduna» (Hopma, MmyTariuu GopmsI
KpBUIbEB M OKPACKH Tefa), repdapuid «I"opox moceBHOMW.



JlaGopaTopHblie ¥ pakTHYEeCKHE PadOThI:

JlaboparopHas padora Ne 5. «/3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(HIIIBI Ha TOTOBBIX MUKPOMPEIapaTaxy.

Jlabopartopnas padota Ne 6. «3yuenrne MoaupUKaiimoOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psifia ¥ BApUALIMOHHOU KPUBOM».

JlaboparopHasi padota Ne 7. «AHanu3 myranuii y Apo30(uisl Ha TOTOBBIX
MHUKpOIpenaparaxy».

[Tpaktnyeckass pabora Ne 2. «CocraBneHHe © aHAIU3 POIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius KaK HayKa W mpolecc. 3apoXKICHUE CEJEKIIUU U JTOMECTUKAIIUS.
VYyenune H. M. BaBusnoBa o ieHTpax MpOUCXOXKAEHUS U MHOI000pa3us KyJIbTYPHBIX
pactenuil. LIeHTpbI MPOUCXOKICHHS TOMAITHUX )KUBOTHBIX. COpPT, TOPO/a, IITAMM.

CoBpemeHHbIe METO/IbI ceNeKIU. MacCOBbIN U MHIUBUAYaJIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHU W KUBOTHBIX. OIlleHKa 3KcTepbepa. BiIM3KopoacTBEHHOE
cKkpeluBaHue — MHOpuUAWHT. Ywuctas nunHus. CKpelmMBaHUE YHCTBIX JIMHHM.

I'ereposuc, wnu rubpuanas cuia. HepoacTBeHHoe CKpelyBaHuE — ayTOPHIMHT.
Otnanénnas rudbpuauzanus u e€ ycrexu. ICKycCTBEHHBIN MyTareHes u rmojiyaeHue
MOJIUTUIOUIOB. JIOCTHXKEHUS CEIEKIIMK PACTEHUM, d)KUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonorust kak oTpacib NpOU3BOJACTBA. ['eHHass WHXKEHEepHs. ITarbl
co3nanust pexkomOuHantHoM JIHK wu TpancreHnsix opranusmoB. Kierounas
nHxeHepud. Knerounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue W dTtudyeckue  mnpodisembl. ['MO - reHeruyecku
MOJIU(PUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanmu:

[Toprpersi: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHUS M MHOTroo0pas3us
KYJbTYPHBIX pacTeHuil», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenunity, «Otnanéunas rudpuauzanus», «Padotel akanemuka M. @. MiBanoBay,
«[lonmumnongus», «OObEeKTbl OHOTEXHONOTUM», «KileTouHbIE KYIbTYpbl H
KJIOHUpOBaHue», «KOHCTpyrupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJISHKU TUIOJIOB M KOPHETUTIOAOB TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble ¥ NpakTHYECKHE PAdOThI:

Okckypcus «OCHOBHBIE METOIBl W JOCTHKEHUS CEJIEKIUMU PACTeHUl U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,



COPTOUCTILITATEIbHBIM  Y4acTOK, B TEIUIMYHOE XO3AWUCTBO, J1TaOOpaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. IBosrouMOHHAs OMOJIOT USI.

[Ipeanocbulku BO3HHWKHOBEHMS 3BOJIIOLMOHHONW TEOPUU. OBOJIOLHMOHHAS
Teopus U €€ MecTO B OHWONOrvuu. BnusiHue 3BOSIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeuzerensctBa sBooLMU. [laseoHTOIOrMUECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUST BHUJOB B TAJCOHTOJIOTHUYECKON JIETOMHUCH, TMEPEXOAHBIE (OPMBIL.
Bbuoreorpaguueckue: cxocTBO U paznuune GpayH 1 Gaop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA U PA3IUuusg SMOPHUOHOB pa3HBIX BHUIOB
M03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIC, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJEKYJISIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y BCeX
OpPraHU3MOB.

OBomonmonHas Teopust Y. JlapBuna. IlpeanochbliKM BO3HUKHOBEHUS
TapBUHU3MA. J[BWDKYIIME CHUIIBI DBONIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXEHHUE MPU OrPAHUYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAsT M3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomoiuu (CTI) u e€ 0oCHOBHBIE MOTOKEHUS.

Muxkpossosonus. [lomynsuus kak eAuHUIA BUAA U 3BOJIOLHH.

JBrxymue cuibl ((pakTopbl) 3BOJTIOLMU BUAOB B Hpupojae. MyTallMOHHbIN
npolecc M KOMOWHATHMBHAS W3MEHYMBOCTh. [lomynsiliMOHHBIE BOJHBI U Jpeild
reHoB. M305s1us U MUrparusi.

EcrecTBeHHBIl 0TOOp — HampaBistoumii ¢gakrop 3Bomouuu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Ipucnoco61eHHOCTh OpraHU3MOB KakK pe3yjibTaT 3Bodtouud. [Ipumepsl
NPUCTIOCOOJICHN Y OPTraHu3MOB. ApoMOpGh 036l U HIUO-aIANTAIINH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BU1I000pa3oBaHus: reorpauyeckoe, IKOJIOTHUECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (puiieTHyYecKas, JHUBEpreHTHas,
KOHBEpreHTHasl, napayenbHas. HeoOpaTuMocTh 3BOMIOIHH.

[IpoucxoxJieHHEe OT HeCleUHaTu3UpOBaHHBIX NpeakoB. IIporpeccupyromas
cnenuanu3anus. AJanTUBHAS paguaius.

JdemoncTpanmu:

[Toptpersi: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromep, A. H. Ceepuios.



Tabnuuel u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpPa Ha 3eMiiey», «3apOIbIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  0opbpObI  3a
cyliecTBoBaHue», «EcTecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHUII»,
«MHoroobpasue  HopoA  KUBOTHBIXY, «(Tonmymsaummy», «MyTanroHHas
U3MEHUYUBOCTHY», «Apomopdosbl», «Mnunoagantamumy», «OO0mas aereHepanus»,
«/IBmxymue cunbel sBoiouuu», «Kapra-cxema wmapumpyra myremectsus Y.
HNapsunHay, «bopnba 3a cymiectBoBaHuey», «IIpucmocobIeHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe Bu0006pazoBaHmey, «IKOIOTHIECKOE BUA000PA30BAHUE.

OO6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIO/IOB M CeMsH, KoyuieKius «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HAMPABICHUS 3BONIOLUN», OOBEMHAST MOJIEIb
«CTpo€eHue TOJI0BHOIO MO3ra IO3BOHOYHBIX.

buoreorpadguueckass kapra wmupa, koiekuus «Dopmbl COXpaHHOCTU
UCKOMAEMBIX JKMBOTHBIX U pacTeHWil», Moaenp ammmkauus «llepekpéct
XpPOMOCOMY, BlIayKHbIE npenapatsl «PazButne Hacekomoro», «Pa3Buture JISATrymkmn,
MuKponpenapar «/Ipozodpuna» (Hopma, Myrauuu GopMbl KpPbUILEB U OKPACKHU TENA).

JlaGopaTopHblie M NpakTHYECKHE PA0OTHI:

Jlaboparopnasi padora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue mpucrocoOJeHHOCTH OpraHu3Ma 1 e¢
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE ¥ pa3BUTHE KU3HHU HA 3eMuie.

JloHaydHble TPEACTABICHHS O 3apOKICHUM >KW3HU. HayuHble rumnoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuOreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIIOIMSI. AOHMOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHHMYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKAECHNE XUMUYECKON IBONIONNH. HavaabHbIE 3Tambl
ounonornyeckor 3Bomtonuu. I'unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKHU. lIepBble KIETKM W HMX 3BOJIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickast 3pel. Ilanmeo3olickas spa U €€ NEpUOAbl: KEMOPUMCKUIA,
OPJOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o301cKas 3pa 1 €€ ePUObl: TPUACOBBIN, OPCKUH, MEJIOBOM.

KaiiHOo30Mickass »pa W €€ mNepuoabl: MNaJICOr€HOBBIA, HEOIE€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa M IeO0JIOTUYECKUX MpoleccoB. OCHOBHBIE JTaIlb
HBOJIIOIIUU PACTUTEIBHOTO M JKHBOTHOTO MHpa. ApomMop]o3bl y pacTeHUl u
XKUBOTHBIX. [l0siBIIEHME, pacBET ¥ BBIMUPAHUE TPYIIN )KUBBIX OPTAHU3MOB.



Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHHe »3Bolouuu. (OCHOBHBIE
CHUCTEMATHUYECKHE FPYIIbl OPraHU3MOB.

DBOIIOLKS YeT0BEKa. AHTPONOJIOTHs KaK HayKa. PazButue npeacTaBieHuil o
MIPOUCXOXKJCHUN YenoBeKka. Meroasl u3ydeHus aHTpororenesa. (CxoxactBa u
pa3yInyuus 4eJI0BEKa U )KUBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHHUE YETTOBEKA.

JBrxyiue cuiibl ((hakTophl) aHTpororenesa. HacnencrtseHHas n3aMeHUYUBOCTh
U eCTeCTBEHHbI 0TOOp. OOIecTBeHHBI 00pa3 >KU3HU, W3TOTOBICHHE OPYIUN
TPYJa, MBILJIEHUE, PEYb.

OCHOBHBIE CTaJU W BETBU HBOJIOIMU YEJIOBEKA: aBCTPATONUTEKHU, YenoBek
yMmenbid, YenoBek npsamoxomsumumi, YenoBek HeaHaepTanbCKuM, YenoBek
pa3ymHblil. Haxonku HCKONaeMbIX OCTaTKOB, BpPEMsS CYILECTBOBAHMS, O0JIACTH
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pas3 KU3HU, OPYIH.

UYenoBeueckue pacbl. OcHOBHbIE  OOJbIIME  pachl:  €BPOINECOUHAS
(eBpasmiickasi),  Herpo-aBCcTpajoujiHasg  (dKBaTOpUaibHasi),  MOHTOJOUJHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCIOCOOJEHHOCTH  NpeICTaBUTENEH
YeJIOBEYECKUX pPac K YCJIOBHUSIM CYILECTBOBAHMS. EIMHCTBO 4UenoBEYECKHX pac.
Kpuruka pacuszma.

JdemoHcTpanmuu:

[Toptpersr: @. Penn, JI. Ilactep, A. U. Omapun, C. Muutep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3nukHoBenne ConHeUHOU cUCTEMBI», «Pa3Butue
OopraHudeckoro wmupa», «PacturenpHas  Kkietkay, <« KUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MHUPAy,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHMSI 4YEJIOBEKAa U YeIIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  IMPEAKOB
COBPEMEHHOI'0 4YENOBEKay», «/lpeBHenmue moan», «lpesHue moam», «llepBbie
COBpEMEHHBIE JTION», «HenoBeueckue pacby.

Ob6opynoBanue:  mymsku  «[Ipoucxoxnenue — yenoBeka»  (OHOCTHI
aBCTpaAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMAaHbOHIIA), CJENKH WU
M300pakKeHUss KaMEHHBIX OpYAHM MepBOOBITHOIO YeIOBEeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), Te€OXpOHOJOTHuYecKas Taliuna, Komiekuus «DopMbl
COXPAHHOCTH UCKONAEMBIX )KMBOTHBIX U PACTCHUII».

JlaGopaTopHblie ¥ NpakTHYECKHE PA0OTHI:

IIpakTuyeckast padota Ne 1. «M3yueHne HCKOMaeMbIX OCTATKOB PAaCTEHUHN U
KUBOTHBIX B KOJUIEKIIMSIX.

DKcKypeusi «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KPaeBEIUECKUI My3€il).

Tema 3. OpranusMbl M OKpPY:Ka0IIas cpe/a.



OKOJI0rvs KaK HayKa. 3aJla4d U pa3Jessl IKOJIOrMU. MeToIbl 9KOIOTHYECKUX
UCCJIEIOBAHNNA. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOI'0O YETI0BEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Okonoruueckue Qaxropel. Kiaccudukamuss -sKonornyeckux (HakTopos:
abuoTnueckue, OHOTHYECKHME M aHTPOIOreHHble. JlefcTBHE HSKOIOrMYeCcKUX
($aKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenust OpraHM3MoOB K  JACHCTBUIO  aOMOTHUYECKHX  (aKTOpOB.
buonornueckue puTMsl.

buotnueckue ¢paktopsl. Buabl OnoTHYECKHUX B3aUMOICUCTBUN: KOHKYPEHIIUS,
XMIIHAYECTBO, cuMOM03 U ero ¢opmsel. I[lapazutusm, koomeparusi, MyTyalusM,
KOMMEHCANU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HayeHne OWOTHUYECKHMX B3aUMOJECHCTBUI MJisl CYyIECTBOBAaHUS OPraHU3MOB B
MIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE IOKa3aTENH
HOIYJISALMU: YHUCIEHHOCTb, IUIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
murpanys. J{nHaMuka 4uCI€HHOCTH MOMYJISIKA U €€ Peryssauusl.

JdemoHCcTpaumu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, O. I'ekkens.

TaOnauupbr u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®Poronepuonusm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCIICHHOCTHU NOMYISUUU HHPY30pUU-TY(henbku», «[lumeBsie nenm».

JlabopaTopHbIe H IpaKTHYECKUE padoThI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH pacTEHUH U3
Pa3HBIX MECT OOUTAHHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE UEPEHKOB
KoJIeycay.

[IpakTuueckas padora Ne 2. «[lofacuér IIOTHOCTH MOMYJIALUNA Pa3HbIX BUAOB
pacTeHU».

Tema 4. CooOuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBO opraHu3MoB — OuoneHo3. CTpyKTypbsl OMOLIEHO3a: BHJIOBas,
OpOCTpaHCTBEHHas, Tpoduueckas (muienasi). Bunpl-nomuHantsl. CBs3u B
OuoleHo3e.

DKoJloruyeckre cuctembl (dkocucteMbl). IlonsitTue 00 »sKocucTteMe W
ouoreoneHoze. DOYHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMbBI: TMPOAYILIECHTHI,
KOHCYMEHTBI, PeIyLeHTbl. KpyroBopoT BeleCTB U NOTOK SHEPTHHU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [TummeBsie nenu u cetu. OCHOBHBIE
MOKa3aTeau HSKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJOTMYECKHE MUPAMMIBI:



OPOAYKIMHU, YUCIEHHOCTH, Ouomacchl. CBOWCTBA SKOCHUCTEM: YCTOWYUBOCTD,
caMmoperyisiuus, pazsurue. Cykieccusl.

[IpupoaHble IKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOIO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpOTIOT€HHBbIE  JKOCHUCTEMBI.  ATPO3KOCUCTEMBIL.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X03sIMCTBEHHOE 3HAYEHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpaszue kak ¢akTop ycroiunBocTH 3kocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'paHuiipl, coctaB U CTpyKTypa
ouochepnl. JKuBoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
IJI00AJIBHOM 3KOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XMMHUECKUE IIUKIIBI JIEMEHTOB (yTiepo/a,
a3zota). 30HaNbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocepe 3emimn. AHTpOIOreHHbIe H3MEHEHUS B Onocdepe.
['mo6anbHbIE SKOIOrHYECKUE MPOOTIEMBI.

CocyiiectBoBaHue NMPUPOIbI U yenoBeuecTBa. CoxpaHneHune 6nopasHooopazus
KaKk OCHOBa ycToWumBOoCcTH Ouochepsl. OcCHOBa paIMOHATBLHOTO YIPABJICHHUS
MPUPOAHBIMH PECYPCAMH U UX HCMOJIb30BaHME. JlOCTHKEHHS OMOJIOTMHM U OXpaHa
MIPUPO/IBI.

JdemoHncTpanmuu:

[Toptpersi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsbl: «llumeBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«[Ipuponubie coobmectBay, «llenu nuranusy, «IKoNOrHYecKas MUPAMHUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buomeHo3 Bogoéma», «ArponeHo3», «lIpumepnsie
AHTPOIOT€HHBIE BO3JICUCTBUS HA IPUPOAY», «BaxkHelIne HCTOYHUKH 3arpsA3HECHHUS
BO3/JlyXa U T'PYHTOBBIX BOJ», «IlouBa — BaxkHelas cocTaistomas ouochepb»,
«®Daktopel  gerpamauumud  nouBy»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
PaaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepsi», «OOmas cTpykrypa Omocheps,
«PacnipocTpanenne ku3Hu B Ouocdepe», «O30HOBBIM dKpaH OHOChEpH»,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopor a3ora B IpUpoie».

OO6opynoBanue: mojenb-aniuiukanus «TunudaHbsle OUOIEHO3bI», TepOapuit
«PacTurenbHbBIC COOOIIECTBAY, KOIUICKIINA «bHoneH03», «Bpenurenn BaKHEHIIHX
CEeBCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOapru U KOJUIEKIIMU PACTEHUHN U )KUBOTHBIX,
NpUHAJJIKAIINE K PA3HBIM 3KOJIOTMYECKUM Ipymnam ogHoro Buaa, Kpacnas kaura
Poccuiickoit  ®enepanun, H300paKEHUS OXpaHSAEMBIX BUJIOB PpACTCHUH U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA BA30OBOM YPOBHE CPE/IHEI'O OBIIIEI'O
OBPA3OBAHUA

Cornmacuo ®I'OC COO, ycranaBnuBawTCsS TpeOOBaHHUS K pe3yjbTaTaM
OCBOCHHUSI  OOYyYalOIMMHUCS TpOorpaMM CpeaHero oOlmero oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pe3yiIbTaTOB OCBOEHUs mpenmera «buomorus»
BBIJICTICHBI CJIEAYIONIUE COCTABJISIIONIUE: OCO3HAHUE OOYYArOIIMMUCS POCCUHUCKOU
rPaXXJaHCKOM UJAEHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
M CaMOONpPEACICHUI0, HallMuyMe MOTHUBAllMU K OOy4YeHuro  Ouojoruw,
I[eJICHAINIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIUXCS PYKOBOJCTBOBATHCA B CBOEH
JNEATENBHOCTA I[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, NPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOT0  00pa3oBaHMs, HAIUYUE HKOJOTMUECKOrO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS IpeaMera «bHOJOrus» JOCTUraroTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIHLHOM JAEATEILHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMUA POCCUUCKUMU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpMaMU
MOBEJICHUSI U CHOCOOCTBYIOT TMpPOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS H
CaMOpa3BUTHUS, pA3BUTHUA BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBOKECHHUA K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPYy/Ja M CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XEHHUSA, OEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACJICIUI0 U
TpaAULUASIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickont denepannu, MpUPOIE U
OKPYXKAIOIIEH CpENE.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIINXCsI PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW MO3MLMUEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHUH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIHIMPEHHE >KU3HEHHOT'O
ONbITa W OMNbBITA JEITEIBHOCTH B IPOLIECCE pPeaM3alMi OCHOBHBIX HAIIPaBJICHUN
BOCHUTATEIIbHON AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKaIaHCKOTr0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMKA 00YYaOIIEerocs: Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKO JIEATEIIbHOCTH MPU CO3JJaHUH YUEOHBIX
MPOEKTOB, pEHIEHUHM YyYEOHBIX U TMO3HABATENbHBIX 3a/a4, BbBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJEH C pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOILIECCE COBMECTHOI'O BBINOIHEHUS
y4eOHBIX, T[I03HABATEIIbHBIX M HCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB IMpU OOCYXJACHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM IESITEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON UIEHTHUYHOCTH, MaTPUOTH3MA,
YBa)KEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTHU mnepen PonuHoil, ropaoctu
3a CBOM KpaH, CBOO PomauHy, CBOM S3BIK M KYJBTYpy, NPOLUIOE M HACTOSALIEE
MHOTI'OHaIlMOHaIBLHOro Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPOJBI,
NOCTHXEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKAX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHUS 3HAYCHUS OWOJIOTMU B TIO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IeCTBA;

ujeiHas yOexkJIEHHOCTb, TOTOBHOCTh K CIYKEHHIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HAHHUE JYXOBHBIX [IEHHOCTEN POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, OTUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATH CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACHh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHHE YCTOMUYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3/IaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOTO TPUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMaHUE SMOIMOHAIBHOT'O BO3JIEUCTBUSI dKUBOM MPUPOMBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KAY€CTBA TBOPUECKOUN TUYHOCTH;

5) ¢u3uveckoro BocHUTAHHS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbS H
IMOLMOHAIBLHOTO 0JIArONOTYYHs:

MOHUMAaHHME U peain3aliys 3I0pOBOro 1 6€30macHoro oopasa )Ku3Hu (310pOBOe
MUTaHUe, COOJTIOICHNE TUTUEHUYECKUX TIPABUII M HOPM, COQTAaHCUPOBAHHBIN PEXKUM
3aHATUM W OTAbIXa, peryjaspHas (u3nyecKkas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (U3UUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

MOHWMAaHUE TIEHHOCTH TPAaBWI WHIWBHIYAIHLHOTO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEACHHSI B CUTYAIHSIX, YTPOXKAIOIINUX 370OPOBBIO M KU3HU JTIO/ICH;

OCO3HAHME MOCJIEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPyA0BOT0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepcTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHUBHOMW JESATEIbHOCTH TEXHOJIOIMYECKOM W COLMAIbHOU
HANPABJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO IEATCIBHOCTS;

MHTEpEC K pa3NudyHbIM cdepaM MpodhecCHOHATBHON NesSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieid npodeccur U peanu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpa30BaHHWIO Ha
IIPOTS>KEHUU BCEU JKU3HU,

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MIPUPO/I€ KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIILIEHUE YPOBHSA JKOJOTMYECKOM KYyJIbTYpbl: NPUOOPETEHHE OIbITA
IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXaOUIEH CPEIIbL;

OCO3HAHHUE TJIO00AIBHOTO XapakTepa HKOJOTHYECKUX MPOoOIeM W MyTed HX
peleHHS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE PU U3YYCHUH OMOJIOTUY 3HAHUS
U yMEHUS TIpU  pEIIeHHH TpoOJieM, CBS3aHHBIX C  palMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJNIO/ICHUE  MpaBWil  TOBEICHHS B MPHUPOJE,
HANpaBIIEHHBIX Ha COXpaHEHHE pPABHOBECHs B DJKOCHUCTEMaX, OXPaHy BHUJOB,
IKOCHUCTEM, OMochepsl);



AKTUBHOE HEMPUATUE AEHUCTBUM, IPUHOCAILINUX BPE OKPYN AKOIIEH PUPOIHOMN
cpelie, yMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJOTUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUHN U NMPEIOTBPAIATH UX;

HaJIMYHUE€ PA3BUTOrO KOJOTMYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOU HaIMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOU, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTHU K YYAaCTHUIO B MPAKTUYECKOMN ESITEIbHOCTH 3KOJIOTHUYECKOU
HAIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKU U OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIMAJIOre
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MUDE;

COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATEIBbCKOM KYyJIbTYpbl KaK CpeElICTBa
B3aUMOJECHCTBHS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NoHMMaHue crenuuku OWONTOTMM KaK HayKd, OCO3HAHWsA e€ poimu B
GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOJbI, YEIIOBEKa U
oOIIecTBa, B TMO3HAHWM MPHUPOIHBIX 3aKOHOMEPHOCTEW MW peHieHUuH MpodiaeM
COXPAHEHHS TPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJISi COBPEMEHHOW ITMBUWIM3ALINU:
oOecriedyeHus: HOBOI'O YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pemIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTeHl BhIXOJIa U3 TJI00ATBHBIX SKOJOTMUECKUX MPOOIeM U
o0ecrieueHus:  Mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHMOJOTMYECKUX 3HAHMM B LEIAX
NOBBIILIEHU OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOW TPaMOTHOCTU oOydaroniuxcs, GpopmupyeMoi
IIPU U3YYEHUU OMOJIOTHH;

MMOHMMAaHHUE CYHNIHOCTH METOJOB MO3HAHUSA, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHM UCIIONb30BaTh TMOJydyaeMble 3HAHUS JUIs aHaldu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOLIEro MUPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE Jie7aTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB H
HMMEIOIINXCS JAHHBIX C LIEJIbI0 MOJYUYECHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSTENIBHO HCIIOIb30BaTh OMOJOTMUECKUE 3HAHUS IS
pelieHus MpobJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE LIEHHOCTH HAYYHOW JIE€SATEIbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U UCCIEN0BATEIBCKYIO NEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CIIOCOOHOCTh K HCIIPCPBIBHOMY O6paSOBaHI/IIO 141
caM006pa303aHm0, K aKTHBHOMY IIOJYYCHHUIO HOBBIX 3HAHUW IO OMOJIOTHHM B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCT$IMI/I.

METAITPEIJMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yabTaThl OCBOCHHs ydueOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HA4uMble i1 (OPMHUPOBAHUS MHUPOBO33PECHUS OOYHAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE MOHSATHUS, OTPaXKaIoIne
I[EJIOCTHOCTh HAyYHOM KapTHUHBI MHpa U CHEMUPUKY METOJOB IO3HAHWS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBICHUE, MPOIIeCC,
CUCTEMa, Hay4yHbIN (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieIoBaHre, HAOII0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHBIC
yueOHble JeHCTBUS (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE, PETryJIATUBHBIE),
obOecnieunBarone GopMupoBaHue GyHKIIMOHAIIBHOW TPAMOTHOCTU U COLIMAJIBHOM
KOMIIETEHIIMM  OOYYaloIIMXCA, CHOCOOHOCTh OOYyYarolUuxcsi HCIMOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTIO3HABATEIHLHON M COITUATTLHOM MPAKTHKE.

MeranpeaMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHus JIOJHKHBI OTPAXkKaTh:

OBaanenne YHUBEPCATbLHBIMHU Y4eOHbIMU NMO3HABATEIbLHBIMHU
AEUCTBUSIMM:

1) 6azoBbIe JJOrHYECKHE AeliCTBHS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh U aKTyaIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3a, cuHTE3a, CPaBHEHMUSI, KiIacCupuKaluu, o000IIEHUs), PACKPBIBATh CMBICI
OMOJOTMYECKUX TMOHATUM (BBIAETATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIUBATH
CBSI3U C IPYTUMH MOHSTUSIMH );

OMpENENATh LU ACATEIbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUU UX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIETISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXKJECHUS (MHAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCcMaTPUBAEMBIX
ABJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

PUMEHATH CXEMHO-MO/JIEIbHBIE CPEICTBA IJIs IPEACTABIEHUS CYILIECTBEHHbBIX
CBSI3¢d M OTHOUICHUWNW B H3y4yaeMbIX OHOJOTMUECKHUX OOBEKTaX, a TaKkKe



NPOTUBOPEUU Pa3HOrO poja, BBISIBICHHBIX B Pa3IMYHBIX WH(POpPMAIMOHHBIX
MCTOYHHKAX;

pa3zpabaThIBaTh IUIAH PELIEHUS MPOOJIEMBI C YYETOM aHAIM3a MMEKOIIMXCS
MaTepHaJIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPJAMHUPOBATH U BBIMIOJIHATH paOOTY B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCIEI0BATEIbCKHE ICHCTBHS:

BJIa/IETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIBCKON U MPOEKTHOM JESITEIIbHOCTH,
HaBbIKAMU  pa3pelieHuss npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHHS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ0B IO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUIBl JACSITEIBHOCTH [0 MOJIYYEHUIO HOBOI'O
3HAHMSI, €ro HHTEpPHpeTald, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4e€OHBIX
CUTYaIMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COI[UATBHBIX IPOEKTOB;

¢bopMUpOBaATh HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [PUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTyaJM3UpOBATh 3aJady,
BBIJIBUTaTh TUNIOTE3Y €€ PELICHHs], HAXOAUTh apI'YMEHTHI JUIsl JJOKa3aTeIbCTBA CBOUX
YTBEP)KJECHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

AHAJM3MPOBATH I[IOJYYECHHbIE B XOAE PEUICHUsA 3aJladyd pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, OLEHWBATh NPHOOPETEHHBIM OMbIT;

OCYHIECTBIISITh IEJICHANPABICHHBIN TOWCK TMEpeHoca CPEeACTB U CHOCOOOB
JecTBUS B PO ECCHOHATBHYIO CPENy;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO O0JIACTH
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC WJIEH, MpEJiaraTh OPUTHHAIBHBIEC MOAXO/Abl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIICHUS.

3) pa6oTa ¢ uHpopmMaLHeEii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(OpMAIUHU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJSPHOM juTeparype, OWONOTMYECKUX CIOBapsX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B WHTepHeTe), aHaau3upoBaTh



UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPENCTABICHUS, KPUTUUECKH OLIEHUBATh
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITH PA3THMYHBIE METOJbI MPU MOWCKE U
otOope Ounonorndeckoi MHMOpMalri, HEOOXOIUMOM Il BBITIOJTHEHUS YYEOHBIX
3ajay;

NpUOOPETaTh OMBIT KCIOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTUMANBbHYIO  (GOpMY  TPEACTABICHHS
O6unonornyeckoi nHpopMaiuu (CXembl, TpaduKu, TUarpaMMbl, TAOTUIBI, PUCYHKH U
Jpyroe);

UCTIONB30BaTh HAy4YHBIA s3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
Ouojornyeckod HMHPOpMalMEeH: MPUMEHATh XUMHUYECKUE, (QU3HUECKHE U
MaTeMaTUYECKWe 3HAKW W CUMBOJBI, (Popmyibl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIONBb30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIQJ€Th  HABBIKAMM  pPACIO3HaBaHWA M 3allUTHl  MH(OpMaIuwy,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBEPCAJIbHBIMI KOMMYHHKATHBHBIMU JIEHCTBUAMM:

1) obueHue:

OCYIIECTBIATH KOMMYHHUKAIIMK BO BCeX cepax KU3HH, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTE WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXKIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOTIPOCKI, BBICKA3bIBATh CYXIACHHUS OTHOCHTEIHLHO BBHITIOJHEHUS MpeiaraeMoin
3aJ1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH IMO3HMIIMK JIPYTUX YYACTHHUKOB
JIMAJIora Uil JUCKYCCHUH);

pacmo3HaBaTh HeEBepOaJbHBIE CPEACTBA OOIEHUS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBCHHS KOH(JIMKTHBIX CHTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJIEUCTBUS, TOHUMATH
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNE K COOSCETHUKY
U B KOPPEKTHOU (popme hopMyIupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTb:

MOHWMATh M HCIIONBH30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThI MPU PELICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NIPH PEIICHUN y4eOHOM 3a1a4u;

BEIOWPAaTh TEMATHKy M METOJBI COBMECTHBIX NEUCTBHA C Y4ETOM OOITUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YjieHa KOJJIEKTHBA,



IPUHUMATh LEIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHUPOBATh JEHUCTBUS MO €€ IOCTHKEHHIO: COCTABJIATH IUIAH JICWCTBUH,
pacrpenensaTh poid ¢ y4E€TOM MHEHHMM YYacTHHUKOB, OOCYXAaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJOT0 YYaCTHUKA KOMaH/Ibl B 001NN
pe3yNbTaT MO pazpabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HUIEU C TMO3UIUHA HOBU3HBI,
OpPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPYECTBO U BOOOpaXKeHNE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHUBEPCAJIbLHBIMU PEryJSSTUBHBIMU ICICTBUSIMU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS Uil BBISBJICHUS MpOOJIEeM M UuX
pElIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BEIOWpAaTh HA OCHOBE OWOJOTWYECKMX 3HAHUW IIEJIEBBIE W CMBICIOBBIE
YCTAHOBKH B CBOMX JCHCTBUSX M MOCTYIMKAaX MO OTHOIICHHWIO K JKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NESTEIbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIEC 3aJlauyu B 00pa3oBaTEIbLHON
JeSATeTbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEIILHO COCTABJIATH TUIAH PEIICHUS TPOOIEMBI ¢ YUETOM UMEIOIITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEAIOUTCHHH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacupsTh paMKH Yy4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEATOYTECHHUM;

JIeJ1IaTh OCO3HAHHBIN BBIOOP, apIYMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3a
pEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYAUIUMU B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJCTh  HABBIKAMHM  TIO3HABATENbHON  pedieKCHM  KakK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAHUM, MCIOJIH30BaTh MPUEMBI pedIeKCHU JJIs OLICHKU CUTYyallud, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh pEHIEHUS MO0 UX
CHUKEHMUIO;



[IPUHAMATb MOTHUBBI M apryMEHTbl JPYIrUX [PU aHAIM3E pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CeOST M APYTUX:

OPUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYIMX IIPU aHAJIHW3€ pe3yIbTaToB
NEeSATENbHOCTH,

NpU3HABATh CBOE MPaBO U MPABO JIPYTUX Ha OMIMOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3ULMU IPYTOro YeJIOBEKa.

NPEJMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduyueckue st yaueoHoro npeamera «buonorusy»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI AEUCTBUN MO OCBOCHUIO, UHTEPIPETAIMH U
peoOpa30BaHUIO 3HAHWUM, BUABI JESITEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHMS U
NPUMEHEHUIO 3HAHUW B PA3IMUHBIX YYEOHBIX CHUTYalUsX, a TAKKE B PEaTbHBIX
KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme npeamerHbie
pe3yJbTaThl MPEICTaBICHBI MO TOAAM O0YUYECHHUSL.

[IpenmerHbie pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 10
K1acce JOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTUU B CUCTEME HAYyUHOTO
3HAHUSl ECTECTBEHHBIX HAyK, B (OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa MU HAYYHOI'O MHUPOBO33PEHMS, O BKJIAJAE POCCHUICKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJAEp)KaHHE OHMOJIOTMYECKUX TEPMHHOB M TMOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTadon3M (0OOMEH BEIIECTB U IPEBPALLIEHUE IHEPTUN),
roMeoctas (caMmoperyisiusi), ypOBHEBas OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PEPOIYKIIHS), HACIEACTBEHHOCTh, K3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOrHYecKre Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHasg JOorMa MOJIEKYJspHON Ouonorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u y4eHust (0 1eHTpax MHOr00Opas3usi u
MPOUCXOXKCHUS KyJIbTYpHbIX pactenuit H. M. BaBunoBa), onpeaensiTh rpaHulibl UX
NPUMEHUMOCTH K KMBBIM CHUCTEMaM;

yMEHHE BIIaJIETh METOJJAMU HAYYHOTO MMO3HAHUS B OMOJIOTUM: HAOIIOCHUE U
OIMCAHME JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM, OPraHM3alUs U IPOBEICHHE
OMOJIOrMYECKOr0 IKCIIEPUMEHTA, BbIIBM)KEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAY HCCIEAyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX pPE3yJbTaToB,



UCIOJIb30BAaHHBIX HAYYHBIX MOHITHM, TEOPUI U 3aKOHOB, YMEHHUE JIEaTh BHIBOJIbI
Ha OCHOBAHMH IOJIyYEHHBIX PE3YyJbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK NPOKAPHUOT U
9YKapuoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILLECTB U NPEBpAIIECHUS dHEPIruu B KIETKE, (POTOCUHTE3A,
IUIACTUYECKOT0 M DHEPreTUYecCKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOZIOTBOPEHUS, PA3MHOXKEHMS, HWHIAUBUAYAJIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS AJI1 OOBSCHEHUS OUOIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JUISl NIPUHSATHSA NMPAKTUUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C 1eTplo olecriedeHuss 0e30IMacHOCTH CBOETO 3J0POBbS U 310POBbSA
OKpYXAaIOIUX JIIOJEH, COOTI0OIEHNsI HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKarOIIeH
OPUPOJHONW Cpele, MOHMMAaHME HEOOXOJUMOCTU HCIOIb30BaHUS JOCTHKEHUI
COBpEMEHHOMU ouonoruu " OMOTEXHONOTUH Ui PalUOHAIBHOIO
MIPUPOIONOIB30BAHNS;

YMEHUE peuaTh D>JIEMEHTApHble TE€HETUYECKHME 3aJadyl Ha MOHO- H
OUTHOPUHOE CKpELMBAaHUE, CLEIUICHHOE HAaCJEe0BaHUE, COCTaBIATH CXEMBI
MOHOTHOPHUIHOTO CKpELMBaHUs ISl MpPEACKa3aHMs HAcleAOBaHUS MPU3HAKOB Y
OpPIraHHU3MOB;

YMEHHUE BBINONHATh JTA0OpATOPHbIE M MpakTUYecKue padoThl, COOII0ATh
npaBuiia Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLEHUBaTh W MHTEPHPETUPOBATH HH(OPMALUIO
OMOJIOTMYECKOTO  COJIEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CpEACTBA MAaCcCOBOM MHGpOpMAIMKU, HAYYHO-TIONMYJISIPHbIE
MaTepuaibl), STUYECKHE aCHEKTbl COBPEMEHHBIX HCCJIEIOBAaHUI B OHOJIOTHH,
MeIHUIIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[aBaTb COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOIOrNYECKYr0 MHQOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, I'PAaMOTHO
UCIOJIb30BaTh MOHATUHHBIN annapat OUOJIOrHH.

[IpenMeTrHble pe3yiabTaThl OCBOEHUs y4ueOHoro mpeamera «buonorus» 6 11
Kj1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMU B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpa M HAyYHOI'O MHUPOBO33PEHMS, O BKJIAJAE POCCHUICKHUX U
3apyO€KHbIX Y4Y€HBIX-OMOJOrOB B pa3BUTHE OHOJIOTUH, (YHKUMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa JJIsl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COJEpKaHUE OMOIOTMYECKUX TEPMUHOB U TIOHATUMN: BUJ,
MOMYJISIIUS, TEHO(POHJ, O3BOJIOLHUSA, IBUXKYIIHNE CHIbI ((PaKTOPBI) SBONIOIHH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, dKOJOTHYECKHe (HaKTOpbI,



HPKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTbI, PEAYLEHTbI, LENu  MUTaHu,
HKOJIOTHYECKasl upamua, OuoreoreHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTMYECKHe TeOopuH (SBONMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIONHH), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonctea K. M. bapa, depenoBaHusi TfaBHBIX HalpaBleHUN U
nyreit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. WM. Bepnajackoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHE BJIJIETh METO/IaMi HayYHOTO IMO3HAHUS B OMOJIOTUU: HAONIOICHNE
OIMCAaHUE >KUBBIX CUCTEM, TPOIIECCOB U SBICHWH, OpraHU3allis M TMPOBEICHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BBIABH)KEHUE TUIIOTE3b, BBISIBICHUE 3aBUCUMOCTH
MEXy HCCIEAYEeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOIYyUYEHHBIX pEe3yiIbTaToB,
MCTIOh30BAaHHBIX HAYYHBIX MOHITHH, TEOPUI M 3aKOHOB, YMEHHUE JIeJaTh BHIBOJBI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJIOTHYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOLECCOB: HACJEeICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000PA30BaHUs, MPHUCIOCOOIEHHOCTH
OpPTaHMU3MOB, JIEHCTBUSI SKOJIOTMUECKHX (DaKTOpOB Ha OpraHM3Mbl, IepeHoca
BEIIECTB W TIOTOKA DJHEPTUH B IKOCHCTEMAaX, AHTPONOTEHHBIX W3MEHEHHH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB W OHMOr€OXMMHUYECKUX
ITUKJIOB B Onocdepe;

YMEHUE TPUMEHSATh MOJyUYEeHHBbIE 3HAHUS I OOBSICHEHUS OUOIOTMYECKUX
MIPOIIECCOB U SIBJICHWMN, IJISl MPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C IETbl0 obOecredeHns Oe30MacHOCTH CBOETO 3J0POBbS U 30POBBS
OKPYXAaIOIIUX JIOJIEH, COOI0/IEHHUST HOPM IPaMOTHOIO TIOBEICHHS B OKPYKarolen
IPUPOJTHOM cpene, MOHMMaHUE HEOOXOAWMOCTH WCIOJIB30BAaHUS JOCTHXKEHUN
COBpPEMEHHO OMOJIOTUH JIJIsl PallMOHAIBHOTO TPUPOIOTIOIb30BAHHS,

yMEHHUE peliaTh dJIeMEHTapHble OMOJIOrHYeCKre 3aa4M, COCTABISITH CXEMBI
NepeHoca BEIIEeCTB U YHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMUS);

YMEHHE BBINOJHATH J1A0OpATOPHBIE M MPAKTHYECKHE pPabOThI, COOIIOAAThH
npaBuiia npu padbore ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIUIO
OMOJIOTMYECKOTO  COJEp)KaHUs, BKJIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(OpMAaLNU, HAyYHO-TIOMYJISPHbIE
Marepualnbl),  paccMaTpuBaTh  IJ100albHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBpEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHHUIO K HUIM COOCTBEHHYIO MO3HUITHUIO;

YMEHHUE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mass OMoIOrMIecKyr0 HHGOPMAIMIO W3 HECKOIHKUX HUCTOYHHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUITHBIN armapat OUOJOTHH.



TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB DJIEKTPOHHBIE
HaumenoBaHue pa3jiejioB U TeM uudgpoBbie
Ne n/m pasi Kontposbnsie | IIpakruyeckue (uadp )
NPOrpaMmbIl Bcero o0pa3oBaTrejbHbIE
padoThI padoThI
pecypchbl
butmmoreka [IOK
! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
2 X 1
MBBIE CHCTEMBI H X Oprafsatutt https://m.edsoo.ru/7f41c292
bu6nunoreka [IOK
3 X i 8 1
MMUYECKHUI COCTaB U CTPOEHUE KIIETKU httos://m.edsoo.ru/7f41c292
bubmmoreka [IOK
4 HKHSHCACTTEIRHOCTE KIETKA 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXkKeHUE U HHIUBUYaIbHOE PA3BUTHE 5 1 bu6mmoreka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE 1 HI3MEHUNBOCTD 8 15 bu6nmoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bu6mmoreka LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 P 1
C3CPBHOS BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



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

11 KJIACC

Kouan4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM undpoBbie
Ne n/m P Konrtpoanusie | IlpakTuyeckue (1uuhp )
NPOrpaMmMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
bu6mmnoreka [IOK
1 9 1
IBOMOUHOHKAs GHOTOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nmorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OpraHu3Mbl U OKpYKaroIas cpeaa S 1 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo01mrecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
P 2
> C3CPBHOC Bpeni https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO
- 34 0 25

[TPOI'PAMME



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero H3y4YeHHs1 | 00pa3oBaTeJbHbIC
padoThI padoThI
pecypchbl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobI TO3HAHUS KUBOH
npuposl. [IpakTuueckas padora
2 NI: 1p IflIcno i3OBaHI/Ie aspanHx 1 0.5 bubmmorexa TIOK
o 5 pasit ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHN
OMOJIOTUYECKIX OOBEKTOBY
buonoruueckue cucTeMBbI, but6mmoreka [IOK
3 1
MPOLECCHl U UX U3YUCHHE https://m.edsoo.ru/863e6564
4 XHWMHUYECKUH cOCTaB KiIeTKu. Bona 1 bu6mmoreka [IOK
Y MUHEpPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bubmuoreka [IOK
S) b .C 0 1
CITH. LOCTAR 1 CIPOSHHE DEIKOB https://m.edsoo.ru/863e6b72
®epMeHTHI — OUOJIOTHYECKHe
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bu6mmoreka [IOK
KaTaJIUTHIECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha mpUMepe aMHiIa3bl
WJIM KaTanasbl)»



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

bubmuoreka [IOK

! YreBonst. JHrma e https://m.eds00.ru/863e6870
but6mmoreka [LIOK
8 Hyxentosbie kuctotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropust 1 MeTObI U3Y4ECHUS bu6numoreka [IOK
kieTku. Knetounas teopust https://m.edso0.ru/863e6e88
10 Krnerka kak nenoctHas )KuBas
cucrema
CrtpoeHnue 3yKapuoTHYECKOM
kietku. JlabopaTopHast pabora Ne 2
«M3yueHue CTpoeHus KIETOK bu6nuorexa [IOK
11 PaCTCHHMIA, )KHBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 0T MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax u ux
OTIHCaHHEe»
bubmuoreka [IOK
12 ObMeH BEmECTB WK METAGOH3M https://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 Porocutes. XemocHites https://m.eds00.ru/86367¢98
. bu6mmoreka [IOK
14 DHepreTieckuii 00MeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIA IUKIT KIETKH.
Henenue kimetku. MuTos.
15 JlaboparopHast pabora Ne 3 05 bu6mmoreka [IOK

«Habnronenne MUTO3a B KIIETKAX
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIpenapaTax»»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres Oenka. Peakius

but6mmoreka [IOK

16
MAaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e796e
but6mmoreka [IOK
17 Tpancmnms — Guocuires dema https://m.edso0o.ru/863e796e
18 Hexnerounsie popMbl ku3HU — bu6numoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 @OopMBI pa3sMHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
O0pa3oBaHuE U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
JlaboparopHast pabota Ne 4 bu6mmoreka [IOK
21 0.5
«M3yueHune CTpoeHUS MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpernapaTax»
29 NuauBuayanbHOE pa3BUTHE bubmuoreka LIOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'enernika — Hayka o
23 HacJe CTBGHHO(};(I/I u bubmmorexa TIOK
5 https://m.edso0.ru/863e86f2
W3MEHUHBOCTH
3aKOHOMEPHOCTH HACJICOBAHUS
24 MPU3HAKOB. MOHOrHOpHIHOE bubmorexa LIOK
P ' P https://m.eds00.ru/863e8878
CKpEIIUBaHKE
UTHOPHUTHOE CKPEIBAHUE.
A P KPert but6mmoreka [IOK
25 3aK0H HE3aBUCHMOTO

HacJI€a0BaHUs IPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuemieHHOE Hacae0BaHUE
npu3HakoB. JlabopaTopHas paboTa
No 5 «3yuenue pe3ynbTaToB

bub6mmoreka LIOK

26 0.5
MOHOTHOPUIHOTO U TUTHOPHTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUA Y IPO30(UITBI HA
TOTOBBIX MHUKpOTIpEnapaTax»

97 I'eneruka nona. HacnenoBanue bubmuoreka [IOK
MPU3HAKOB, CLIETUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menuuBocth. HenaciaencrBennas
M3MEHYUBOCTh. JIaboparopHas

08 pabora Ne 6. Uzyuenue 05 bubnuotexa [IOK
MOAU(UKAITMOHHOW M3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO psa
Y BApUALMOHHOM KPUBOMN»

HacnencTBeHHass ©3AMEHUYHBOCTb.

29 JlaGopaTopHnas padota Ne 7. 05 bu6mmoreka [IOK
«AHaIM3 MyTalid y APO30PHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIPETapaTax»

bubmuoreka [IOK

30 Penreriica wenonexa https://m.edso0.ru/863e8d78
PeseprubIil ypok. O60061IeHHE TTO

31 TeMe «HacieacTBeHHOCTD U
M3MEHYMBOCTH OPTaHU3MOBY

32 Ceneknus Kak HayKa U MPoLEecc bubmorexa [IOK

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

33 MeTo/ibl U JOCTUKEHUS CEJIEKIUN bubmuoreka [IOK

paCTeHI/Iﬁ N ) KMBOTHBIX

https://m.eds00.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34 buorexHoorus kak oTpacib 1 bu6mmoreka [IOK
MPOU3BOCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 1O 34 0 4
[MPOI'PAMME
11 KJIACC
KounyecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero H3y4YeHHs1 | 00pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS M METOJIbI €€ U3YUCHHUS 1 Bubmmorexa TIOK
I 8 ya https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTus npencraBieHHil 1 bubnumoreka LIOK
00 3BOJIOLINN https://m.edso0.ru/863e9570
but6mmoreka LIOK
3 M 1
HIPOIBOIOTHHA https://m.edsoo.ru/863e9cle
[omynsiust Kak AeMeHTapHas
, | e .
patopHai p B ' https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO»
5 JIBroKy1mue cuitbl (3JIeMEHTapHbBIE 1 bu6mmnoreka [IOK
(haKTOpHI) SBOIOLNH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 E 1
CTECTBEHHBIN OTOOD U €r0 GOpPMBI httos://m.edsoo.ru/863e9ed0



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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PesynbTathl HBOMIOIMN:
MPUCTIOCOOTIEHHOCTh OPraHU3MOB U
BUI000pazoBanue. JlabopaTopHas

butmmoreka [LIOK

! pabora Ne 2 «Onucanue 05 https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEILHOTO XapaKTepay
8 Hanpasnenus u nytu bu6numoreka [IOK
MaKpO3BOJIIOLHAN https://m.edsoo.ru/863e9cle
9 HeobOpatumocTh 3BOIOIHAH
10 Hcrtopus xu3Hu Ha 3emMiie U
METO/IbI €€ U3Y4YEeHUS
11 I'nnoressl IpOUCXOXKACHUS JKU3HU bu6nuoreka LIOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3zButne xu3Hu Ha 3eMIIe 1O 3pam bu6nmoreka [IOK
12
U IIeproJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl BOJIIOLIUH
PaCTUTENIHOTO ¥ 5KHBOTHOT'O MHpa.
13 [IpaxTrueckas padora Ne 1 05 bu6mmoreka [IOK
«3y4eHne UCKOITaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIUSIX)»
1 CoBpeMeHHas cucrema bu6mmoreka [IOK
OpraHN4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOIOLIHS YeT0BEKa bubmuoteka [IOK
(aHTpOMOTEeHe3) https://m.edsoo.ru/863eac2c
16 JIBroxyiue critbl ((haKTOPhI) bu6mmoreka [IOK

AHTPOIIOTCHE3a

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



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OCHOBHBIE cTaauu 3BOJIIOIIUHA
YECJIOBCKa

18

UYenoBeueckue pachl U MPUPOJIHbIE
aJlanTaluy 4eloBeKa

bubmuoreka [IOK
https://m.edsoo.ru/863eaea2

19

PesepBHelit ypok. O6001IeHHE 10
TeMe «Bo3HUKHOBEHNE U Pa3sBUTHC
YKU3HH Ha 3eMIie»

20

DKoJorus Kak HayKa

21

Cpenbl 0OMTaHUS ¥ 9KOJIOTHYECKUE
(baxTopsI

butmmoreka [IOK
https://m.edsoo.ru/863eafec

22

Abuotrueckue GaxkTopsl.
JlabopaTopHas pabota Ne 3.
«Mopdonoruueckre 0COOCHHOCTH
pacTeHHii U3 pa3HbIX MECT
oburtanwus». Jlaboparopnas pabora
Ne 4. «Bnustnue cBera Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

bubmuoreka [IOK
https://m.edso0.ru/863eb10e

23

buotnyeckue paxropsl

bubmuoreka [IOK
https://m.eds00.ru/863eb348

24

DKOJIOTUYECKUE XapaKTEPUCTUKU
nonymsiiuy. [Ipaktuyeckas padbora
Ne 2 «Ilomcu€T mmoTHOCTH
MOTYJISIUI pa3HBIX BUAOB
pacTeHui»

0.5

25

Coob1ecTBa OpraHu3MOB —
OHOILIEHO3

bubmuoreka [IOK
https://m.edso0.ru/863eb46a

26

DKOJIOTMYECKUE CUCTEMBbI
(3KOCHUCTEMBI)

but6mmoreka [IOK
https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TTOKa3aTeIN

97 3KOCUCTEMBI. DKOJIOTUUECKHUE 1 bubnuoteka [IOK
nupamuibl. CBOMCTBA DKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTPOTOTreHHBIE SKOCUCTEMBI

30 buocdepa — rnobanbHast 1 bubnuoreka LIOK
JKOCUCTEMa 3eMiin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bu6nuoreka [IOK
ourocdepsr https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emin 1

33 CocymiecTBoBaHUE MTPUPOIBI U 1 bu6mmoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O600111eH1E

34 Tembl «Coo0IIecTBa u 1
HKOJIOTUIECKHUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB 10 34 95

[TPOI'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

METOAUWYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

VYMK: B. B.ITaceunuka, A.A.Kamenckoro, buomorus 10-11 knaccer - M.
[TIpoceenienne, 2023 ¢

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET:

1. «Enunas xomnekmus udposerx OOpaszoBarensHbiXx PecypcoB» (Habop
mupoBLIX pecypcoB K ydeOHukam JmHMM IlonomapeBoiri U.H.)
(http://school-collection.edu.ru/).

2. Www.bio.lseptember.ru— razera «buomorus» -npuinoxkenue kK «l
CEHTSIOpSI».

3. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce pabGoTel, Ha
OCHOBE KOTOPBIX CO3/IaH CalT, ObLIH OITyOTMKOBaHBI B razere "buomorus".
ABTOpamu caiiTa mpojenaHa Oosbinas paboTa Mo CUCTEMAaTH3UPOBAHUIO
ra3eTHBIX CTATeH ¢ YIETOM IMIKOIBHON yU4eOHOH TPOrpaMMBI O MPEAMETY
"buonorusa".

6. www.bio.nature.ru — Hay4HbIC HOBOCTH OHMOJIOTHH

7.www.edi0s.ru — Dia0¢ — HEHTP JUCTAHIMOHHOTO 00pa30BaHuUs

8. www.km.ru/education - yaeOHbIe MaTepualbl U CIOBapH Ha caiite «Kupwut u
Medoauii»

9. http://ebio.ru/ - DnekrpoHHbi y4ueOHHMK «buomorus». ComepKuT Bce
paszensl OWONIOTHH: OOTAHWKY, 300JI0TUI0, aHATOMHIO U (PU3HOJIOTHUIO
YelloBeKa, OCHOBBI IUTOJIOTHU W T'€HETUKH, SBOJIONUOHHYIO TCOPHIO U
AKOJIOTHIO. MOXET ObITh PEKOMEHIOBAH YYAIIUMCSI JJIsI CAMOCTOSITEIIbHON
paboThL.

10. http://bird.geoman.ru/ - Iruist

11. http://invertebrates.geoman.ru/ - Hacexkomsie

12. http://animal.geoman.ru/ - )XuBoTHbIe

13. http://fish.geoman.ru/ - PeiOsr

14. http://www.gbmt.ru/ - T'ocynapctBennblii buomornueckuii Mmyseii um. K.
A. TumupsszeBa. BupTyaibHble S5KCKYypCHH



https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&ust=1545892944985000
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https://www.google.com/url?q=http%3A//bio.1september.ru/urok/&sa=D&ust=1545892944986000
https://www.google.com/url?q=http%3A//www.bio.nature.ru&sa=D&ust=1545892944987000
https://www.google.com/url?q=http%3A//www.edios.ru&sa=D&ust=1545892944987000
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