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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3zpaboTke mporpaMMmbl MO OHOJIOTUHA TEOPETUYECKYIO OCHOBY IS
OTIpe/IeNICHHs] TOAXOA0B K (OPMUPOBAHUIO COJEPKAaHUS Y4EOHOro MpeaMera
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJEp)KaHWs, pPe3yJbTaTOB OOydeHUs W
TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOLIUX LENSAX U
OPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpPEIHErO
obmrero oopazoBanus B Poccuiickoit @enepannn, a TakyKe MOJI0KEHUS O CieupuKe
Oouosiorny, €€ 3HAYCHUHW B TIO3HAHUM IKUBOW TMIPUPOJABI M OOECIeYeHUHU
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aéT npecTaBieHue o Lemsax, 00 001Iei crpaTeruu
o0y4ueHus1, BOCIUTAHUSA U Pa3BUTHS 00YJAIOIIUXCS CPeACTBAMH yU4eOHOr 0 IpeiMeTa
«buonorus», onpenensier o0s3aTebHOE TPEAMETHOE COIEpKAHUE, €r0 CTPYKTYPY,
pacnpeneneHie Mo pasjeiaam U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3Y4YCHHS yUeOHOTO Marepuaja ¢ y4éTOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBsI3eH, JIOTMKHM O0pa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610I0THHU TakKe YIUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUs B
dbopMupoOBaHUHU OCHOBHBIX BUJIOB y4eOHO-TT03HaBATEIILHOU
NeSITENbHOCTH/YIEOHBIX JIEHCTBUN OOYJaIOMUXCS IO OCBOSHHUIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBAETCS HAMNPABJICHHOCTh HAa Pa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpPUEHTALIMI JIMYHOCTH, SKOJIOTUYECKOT0 MBIIUICHUS, IPEICTABICHUI O 3JJ0POBOM
o0Opa3e XKM3HH M OCPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPHUPOIHON cpere.
[ToaToMy Hapsimy ¢ M3ydeHHEeM OOIEeOMOIOTUYECKUX TEOpUH, a TaKKe 3HAHHUM O
CTPOCHUHM KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUIN B MOBCEAHEBHOM >KU3HM JIJISl PELICHUS MMPUKIAIHBIX 3a/a4, B
TOM 4Yucie: NpOQUIAKTUKMA HACJIEACTBEHHBIX 3a00J€BaHUU YEIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYIHTUPOBAHUSI, 00OCHOBAHUS YKOJIOTUUECKH 11€TIECO00Pa3HOTO
MOBEJICHUSI B OKPYXKAIOILIECH MPUPOJHON CPEAE, aHAIM3a BIUSAHUSA XO3SMCTBEHHOMN
NEATENTbHOCTU YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3 KOCHUCTEM.
Ycunenne BHHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH YYeOHOrO mpeamera
«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCThIO 00ECTIEUEHUs YCIOBUH JIJIsl pEILICHUS]



OJTHOM M3 aKTyalbHBIX 337a4 IIKOJIHHOTO OMOJIOrMYECKOro o0pa3oBaHusl, KOTopas
npeanonaraeT GopMUpOBaHUE y OOYUYaIOLIUXCSl CIOCOOHOCTH aJalTHPOBAThCA K
M3MEHEHUSM TUHAMHYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS MPEACTABICHHUN O
HAyYHON KapTHHE MHpA, pacUIUpsieT W 0000IIaeT 3HaHUS O >KUBOM Mpupoje, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  NJIsi: TIO3HAHWUSA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHoro ooOpasza
KU3HHU, SKOJIOTHUECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIIEHUS K >KUBOH MPHPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMONIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIMX  3a/Jady  CcpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu oGecrieurnBaeT yCIoBUs sl (POPMHUPOBAHHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX W HH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
MPECTaBICHUAMH U3 APYTUX YU€OHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpa¢puu. Ha3BaHHBIE NOJOXKEHUS O NpPEJHA3HAUCHUM Y4E€OHOro IpeaMmeTa
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OMNpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHUs, IMPEJCTaBICHHOIO B MpOrpaMMe II0
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C TO3MLIMHA KyJIbTypOCOOOPAa3HOrO MOAX0/Aa, B COOTBETCTBHH C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJIOBEKa B OKpY)Karolled MpUpOAHON cpelie, BOCTPEOOBAaHHbBIE B MOBCEAHEBHOM
KU3HH M TPAKTUIECKOW AesTenbHOCTH. Ocoboe MECTO B 3TOM CHCTeME 3HAHWM
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPhIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTaBIICHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpykTypupoBaHHE COACpKaHHMS y4eOHOro MaTepuaja B Iporpamme Io
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npenmera «buomorus»
BBIJICJICHBI CIIEAYIOUINE COoAepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosbl
Hay4YHOTO TO3HaHUsM», «KieTrka kak Owonormueckas cuctema», «OpraHusM Kak
Oounonornueckas cucrema», «CucreMa W MHOrooOpazue OpPraHWYECKOTO MHUPay,
«DBOJIOLUS KUBOU MPUPOJABD, «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.



Lens usydenusi yuebHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHWE  OOYYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allMyi SKUBBIX CHUCTEM pPAa3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS JJIsi TPAMOTHBIX JEHCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOU TIPUPOJIBI ¥ PEIICHUS PA3TMYHBIX JKU3HEHHBIX TIPOOJICM.

Joctiwkenue nenu u3ydeHus yueOHoro mpenmera «buosorus» Ha 6a30BOM
ypoBHE 00€CIIeYnBaETCs PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMBl 3HAaHUW O OHOJIOTHYECKUX TEOPHSIX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MpaBujaX, CIyXalluX OCHOBOU
U1t OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MHUpa, O
METO/IaX HAYYHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOECHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHU3alMM, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATENbHBIX, WHTEIUICKTYyaJbHBIX W
TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHallM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IMIANIOB, WUACH M TOIXOJOB K W3YYCHHIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOM MPUPO/IbI HA OCHOBAHWU 3HAHWUM U OTIBITA, MOTYYCHHBIX PU U3yYECHUN
Ouojoruu;

dbopMupoBaHue y O0Oy4alOmUXCS YMEHHM WJUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUUA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpOOMOTEXHOJIOTUMA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOJIUMOCTH OEPEKHOTO OTHOLIECHHUS K HEH, COOJIOIEHUS 3THUECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIICTOBAHMM;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUW [JIs1 TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, AJ11 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHUM B MOBCETHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEILHOCTH MO OTHOIICHHUIO K OKPY>Kalollen cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a0071€BaHUM.

B cucreme cpennero obmiero oOpaszoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOs3aTE€NbHBIM YYEOHBIM TPEAMETOM, BXOJISIINM B
COCTaB MpeAMETHOM 00acTu «EcTeCTBEeHHO-HAYYHBIE MPEIMETHI.

J{nst u3yuenust 6uosioruv Ha 6a30BOM YpOBHE CpeiHEro o01iero oopa3oBaHus
orBoautcs 68 yacos: B 10 kiacce — 34 gaca (1 yac B Heaenmo), B 11 kimacce — 34 yaca
(1 gac B HEEMIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B GopMUpPOBAaHUM COBPEMEHHOM HAay4YHOU KapTUHBI Mupa. CrucreMa
OMOJIOTUYECKUX HaYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, {x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METONIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEeMbI U MX OPTraHU3ALUS.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MONYJSIIHOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHbBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aluu
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOIJIEMEHTHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEPAIbHBIX BelIeCTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMblie 1 3aMEHMMBIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHI — Ouosiornyeckue Kkaranuszaropsl. CTpoeHne hepMeHTa: akTUBHBIN
HeHTp, cyocrpatHas crneuuduunocts. Kodepmentsl. Butamunbel.. OTimuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJInu3aTOPOB.

YrieBojsl: MOHOCaxapuibl (TJII0K03a, pud03a 1 1e30Kcupr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMayi, TJIMKOTeH, 1eJUTI0JI03a).
buonorunueckue GyHKIMH YriieBOJIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buomorudeckue QyHkuuu aunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KuchoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynxkunu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Krnetka kak nenoctHas xuBas cucrema. OO1ue npru3Haky KJIETOK: 3aMKHYTasl
HapyxHass MmemOpana, moiekynsl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a OeliKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnmHoMeMmOpaHHbie opraHouabl kietku: OIIC, ammapar ['onbmxu,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KryTuky. QyHKIMY OPraHOMI0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbii HeHTp kieTkd. CTpoeHue sifpa: sjuepHas 000JIouKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PacrpeieieHne XUMAYECKHUX 3JIEMEHTOB B HEKUBOU MTPUPOIEY,
«PacmpenenieHne XUMHUYECKHUX 3JIEMEHTOB B 5KUBOM TIPUPOJIE.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMoniekyssi



AT®», «CTpoeHnEe 2yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HAOIIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MHKpOMNpEnaparbl PaCcTUTEIIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OAaKTEpHil MOJ MHUKPOCKONIOM Ha TOTOBBIX MHUKpOTpEmapaTax W HX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUUM B IMOHUMAaHUU
MeTabom3Mma.

Tunsl oOMeHa BeriecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib pepMeHTOB B
oOMEeHEe BEelIECTB U MPEBPAILICHUHN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg ¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciueniieHue BeUIeCTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTaIbl JHEPTEeTHIECKOro oOMeHa. | mukonms.
bpoxxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPPEeKTUBHOCTD FHEPTETUUECKOTO0 OOMEHA.

Peakimuu wmarpuunoro cuHTte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckol uHpopMmanuu B KiIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiictBa. Tpanckpunuusa — Marpuunsblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyaurens CII/a.



OOpatHas ~ TpaHCKpuUIIMs, peBepraza W uHTerpaza.  Ilpodunakruka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Meradomuszm», «MUTOXOHIPU Y,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: Moaenu-anumkanuu «Yasoenue JIHK u TpaHCKpumniusy»,
«buocunres 6enka», «CTpoeHne KIETKI», Mojelb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Ipomeccrl, mporekaromue B uHTEepdaze. Pemnmmkanus — peakuus MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PAa3MHOXKEHUS W WHIMBHIYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

[enenue knerkm — muto3. Craguu murtosa. [Iponeccsl, mpoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMSA: [JI€JICHUE HAJIBOE, IIOYKOBAHME OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranuun Mmeiio3a. Ilpoueccsl, mpoucxonsdiiue Ha CTagusax Meno3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buonormyeckuit cMmbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOEHHOCTH CTpPOEHHs SIULEKIETOK M crnepmMaTo30unoB. OIUIOA0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3Butue. Turmbl
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHHU, CTaINH Pa3BUTHSIL.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOIOTBOPEHHE Yy [BETKOBBIX pacTeHUi», «BereratmBHOe pa3MHOXKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yesnoBekay, «OCHOBHBIE CTaIUU OHTOI'€HE3a».

ObopynoBanue: MHKPOCKOTI, MHKPOTNPENapaThl «CnepmMaTo30H/1bl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpeIlIKa JIyKa», MarHuTHas MOJAENb-alIUIMKauus «JlelneHne KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlaGoparopnass pabora Ne 3. «HaOmionenwe MuTo3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHeTuku. Micropust pazButus reHeTuku. Poies nuronoruu
¥ 3MOpHOJIOrMHM B CTAaHOBJICHUM TE€HETHKHU. BKiam poccHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
HUTOT€HETUYECKUA, MOJEKYJSIPHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETUYECKUE
NOHATHS. |'eHeTuUecKas CHMBOJIMKA, UCIIOIb3YEMas B CXEMAX CKPEIBAaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs NPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3aKOH €IWHO-00pa3us TUOPHAOB MEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHUA. 3aKOH paclleIIEeHUs Npu3HakoB. [ unoresa
4uCTOTHI raMeT. [loaHoe 1 HenmonHoe TOMUHUPOBAHME.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
npu3HakoB.  lluToreHernyeckre  OCHOBBI ~ JTUTHOPUIIHOTO  CKPEIMBAHUS.
AHam3upymoIee cKpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEITUBAHUS
U1 OTIpeIeTICHUS] TEHOTUIIA OCOOM.

CuerieHHOe HacienoBanue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEOBAaHUIO reHoB. Hapyienue cluemnieHns FeHOB B PE3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KapTBhI.



I'eneTnka nosna. XpoOMOCOMHOE OIPENEICHHUE IMOJa. AYTOCOMBI U IOJOBBIE
XpoMoOcOoMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKAIIMOHHON W3MEHUYMBOCTU. BapuanioHHbIN psii M BapyallmOHHAasi KpUBasl.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnasi, wiM TEHOTHUIHUYECKas, W3MEHUYMBOCTh. KomOmHaTHBHAS
U3MEHUMBOCTh. Meio3 W TMOJNOoBOM Tmpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTUYECKHUX PSIIOB B HaciHeACTBEeHHOW n3MeHunBocty H. M. BaBunogsa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOe OmnpeAeICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IIOMOLIBIO
[1I1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YeElIOBEKAa: TI'EHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne u TreHeparuBHble MyTanuu. CTBONOBbIE KIETKH. |IprHUHANBI
3I0pOBOTr'0 00pasa >KU3HH, TUAarHOCTUKHU, MPOMUIAKTHUKN U JICUEHUS T'€HEeTHUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Ta6muib! u cxembl: « MOHOrHOPHIHOE CKPEIIMBAHKUE U €70 LIUTOT €HETHYeCKast
OCHOBa», «3aKOH PacIICNJIEHUS U €r0 HUTOr€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpugHoe ckpeniuBanuey, « Llutomnornueckue 0CHOBBI AUTUOPUTHOTO
CKpeluBaHusa», «Melno3», «B3auMoaeincTBie aJuIeNbHBIX TEHOBY, «I eHeTnYeckue
KapThl PaCTCHUH, )KUBOTHBIX M 4YEJIOBEKA», «l'€HeTHKa monay, «3aKOHOMEPHOCTH
HACJIEOBaHUs, CLEIUICHHOrO ¢ MOJIoM», «KapuoTumel 4yenoBeka W KUBOTHBIX),
«Bugpsl u3meHuuBocTH», «MonudukanronHas U3MEHUMBOCTHY, «HacnemoBanmue
pe3yc-pakropay, «I'eHeTuka rpymni KpoBu», «MyTanmoHHasi ”3MEHUYUBOCTHY.

OobopynoBanue: Mojenu-anuMkanun  «MOHOTHOPUAHOE CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MUKPOCKOI U MUKpompenapar «/pozoduia» (Hopma, myrauuu GopMbl
KPBUTLEB U OKPACKH Tema), repOapuit «I opox moceBHOW.



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylbTaToB MOHOTMOPUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHUS Y IP030(UIIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PSAJa U BAPUALMOHHON KPUBOM.

JlabopatopHas pabota Ne 7. «AHanu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaktnueckas padbora Ne 2. «CocraBieHuEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.

Cenekiusi Kak Hayka W MpoliecC. 3apOoKICHUE CENEKIIMU U JIOMECTUKAI[USI.
VYyenne H. W. BaBusoBa o 1ieHTpax NpoucxXoXASHUS U MHOTOOOpa3us KyIbTYPHBIX
pacteHuid. LIeHTphl MPOMCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBbIE METO/IbI CeIeKIIMU. MaccoBbIi M UHIUBUIYAIbHBIN OTOODPHI B
CEJIEKIMM pAaCTEHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOPOACTBEHHOE
cKpemuBanue — WHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBEHHOE CKpelnIMBaHHE — ayTOPHIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHue
MTOJIMIUIONJOB. [IOCTHKEHNS CEIEKIMN PACTEHNN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHMXKEHEpHs. IJTarbl
co3nanust pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornyecknue M 3Ttudyeckue  mnpodsembl. MO  —  reHeruyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

IToprpers: H. . Basunos, U. B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuier u cxembl: kKapTa «LleHTpbl TPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «Iloposibl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit», «Otnanénnas ruopuauzamnus», «PadoTel akanemuka M. ®@. lBanoBay,
«llomumnongus», «OOBEKTBI OMOTEXHOJIOTUM», «KIleTOUHBIE KYyJIbTYpbl H
KJIOHUpPOBaHUE», « KOHCTpynpoBaHUE 1 MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSKH TUIO/I0B U KOPHEIUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuil «CeabCKOX03SICTBEHHBIE PACTCHUS».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Oxckypceusi «OCHOBHBIE METOAbI M JOCTHXKEHUSA CEJCKIIMU PACTEHHM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,



COpTOHCHBITaTCHBHLIfI Y4aCTOK, B  TCINIMYHOC XOBHﬁCTBO, JIa60paT0pI/II-O
AI'POYHUBCPCUTCTA NJIN HAYUYHOI'O IICHTpa)».

11 KVIACC

Tema 1. DBomronoHHast OMOIOTUsl.

[IpennochblyIku BO3HUKHOBEHUWSI JBOJIOLMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHUE >BOJIOLMOHHON TEOPUM Ha pPa3BUTHE
OMOJIOrUU U APYTUX HAYK.

CBuperenscTBa 3BOMONUU. [laneoHTONOrMYecKUe: MOCIEA0BATEIbHOCTD
MOSIBJIGHUSI BUJOB B MAJICOHTOJIOTMYECKOM JIETOMHCH, NEPEeXOaHbIe (DOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢payH v GIop MaTEpUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IW4Yusi 3MOPUOHOB pPa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOIMYHbBIEC, AHAJIOIMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpPraHU3MOB.

OomonmonHass Tteopus Y. JlapBuna. Ilpennoceuiky  BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHJIBI 3BOMIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAs N3MEHUYHUBOCTD,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunreruueckas Teopus 3Bosonnu (CTI) u €€ OCHOBHBIE MOJIOXKEHUS.

MukposBosonus. [lomynsauus Kkak efuHKIA BUAA U SBOJIOIUH.

JBrxyiue cuibl ((pakTopbl) SBOMIOLNUU BUJIOB B MpUpoAe. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAasE M3MEHYUBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M30Js1us 1 MUTpanus.

EcrectBennbiii otO0p — HampaBmsomuid (akrop sBomouun. DopMmel
€CTECTBEHHOr0 0TOOpa.

[Iprcnoco6IeHHOCT OpPraHU3MOB Kak pe3ylbTarT »BOOIUHU. [Ipumepsl
MPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOpP(O3bl U UANO-aTANTAIIIH.

Bun wu  BugooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MaxkposBomonusi.  Dopmbl  3BoIOIMU:  (UIETUYECKas, JAUBEPIEeHTHa,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

[IpoucxoxaeHue OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paguarus.

JlemoHcTpanum:

[Toprpersl: K. JIunnei, XK. b. Jlamapk, Y. {apeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, . Mromnep, A. H. Cesepiios.



Tabmuiet u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apo/IbIiiu
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CylecTBOBaHUE», «EcTtecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsamuu»,  «MyrannoHnHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantauum», «OOmas aereHepanus»,
«/IBmxymue cunel 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
HapBunay, «bopbba 3a cymectBoBaHue», «lIpucnocobiIeHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000pa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKPAaCKH,
HAOOp MJIOJOB M CeMsH, Koyekuus «lIpumepbl 3alUTHBIX TPUCHOCOOJICHUIN Yy
AKUBOTHBIX», MoOJiesIb «OCHOBHBIE HAIPABJICHHS 3BOJIIOLMNY, OOBEMHAS MOJAEIb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekiusi «DopMbl COXpaHHOCTU
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmoxenb ammmkanus «llepekpéct
XpOMOCOMY», BIaXKHbIE Ipenaparsl «Pa3BuTre HACEKOMOro», «Pa3BUTHE JIATYILIKN»,
Mukpomnpenapat «Jlpo3odunay (Hopma, myTarmu GOpMbI KPbUTHEB U OKPACKH TEIA).

JlabopaTopHble U MPaAKTH4YECKUE PA0OTHI:

JlaboparopHast pabora Ne 1. «CpaBHeHuE BUJOB IO MOP(OIOTHYECKOMY
KPUTEPUIO».

Jlabopatopnas padora Ne 2. «Onucanue MpuCcnocoOJICHHOCTH OpraHnu3Ma u e
OTHOCHUTEJIBHOTO XapAKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KU3HM HA 3eMuie.

JlonayuHble TpencTaBiICHUS O 3apOKACHHUM >KU3HU. HayuyHble ruUmoressl
BO3HMKHOBEHMSI >KM3HM Ha 3emsie: a0uoreHe3 W naHcnepMmus. XHUMHUYecKas
HBOJIOLMSA. AOHUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHWYECKHUX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BoMoIMU. HavanbHbie 3Tansl
ouonornueckoil s3pomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHME NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLMS.
@opMHUPOBAHNE OCHOBHBIX I'PYIII JKMUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuopam. Karapxei. Apxelickas u
nporepo3oiickass 3pbl. llameo3olickas 3pa u €€ mNepuoabl: KEeMOPHUUCKUH,
OPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iicKkast 3pa U €€ epUoAbl: TPUACOBBIN, FOPCKHM, METOBOM.

KaitHo3oiickass 92pa ®u €€ Tepuoibl: TaJICOr€HOBBIA, HEOTE€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTUKa KIMMaTa M IeoJIOTMYECKHUX IpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMM PACTUTEIBHOTO M S>KMBOTHOrO MHpa. ApoMop(o3bl y pacTeHUd H
XKUBOTHBIX. [losIBIIEHME, pacBET U BBIMUPAHUE TPYIIIT dKUBbIX OPraHU3MOB.



Cucrema OpraHMYecKOro Mupa Kak oOTpaxkeHue -HBoJIoUuU. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBoIOLMA YeIoBeKa. AHTPONOJIOTUs Kak HayKa. Pa3BuTue npeacTaBieHuil o
IMPOUCXOKIACHUN YEJIOBEeKa. MeTolbl H3ydeHHs aHTpornorenesza. (CxoactBa H
pa3ianyus 4eI0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YeJIOBEKA.

JBrkyiue cuibl (hakTopsl) anTporniorenes3a. HaciencrsenHas n3MEHYUBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HH, M3TOTOBJICHHE OPYIU
Tpy/la, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMU U BETBU HBOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
ymenbi, Yenosek npaAmoxomdmui, YenoBek HeaHAepTanbCKui, Yenosek
pa3yMHbIil. Haxogku ucCKOmaembIX OCTAaTKOB, BpPEMs CYILECTBOBAHHs, OOJACTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUSL.

Yenoeueckue pacbl. OCHOBHbIE  OONbIIME  pPacChl:  €BPOINEOUIHAS
(eBpasuiickasi),  HeErpo-aBCTpajoujHasi  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHSAM CYHIECTBOBaHHA. EJMHCTBO 4enOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penm, JI. Ilactep, A. . Omapun, C. Muwuiep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «BosnukHoBenne COJIHEUHON cucTeEMBI», «Pa3BuThe
opraHuueckoro Mwupa», «PactutenbHas kietka», <OKUBOTHas  KJETKay,
«IIpokaprornueckass kieTtka», «CoBpeMEHHas CUCTEMa OPraHU4YecKOro Mupa»,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moam», «/peBHue moam», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeT0BeUeCKHe pach».

O6opynoBanue:  mymspkun  «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTablla, KPOMaHbOHIIA), CICHKU WIH
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YelIOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOia), TeoXpoHoJorHMueckas Ta0Onuma, Kkouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne MCKOMAaEMbIX OCTaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIIUSIX.

DKcKypeust «IBOJIOIUSL OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeTUECKU My3el).

Tema 3. OpranuzmMbl 4 OKpYy:Kaloluasi cpeaa.



DKoJorus Kak Hayka. 3ajaudl U pasfieibl 3KOJOTUU. MeTOoIbl AKOJIOTHYECKUX
UCCJIEOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue (¢Gakropel. Knaccudukanus SKOJOTHYECKUX (PAKTOPOB:
abuoTHyeckue, OUOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuotnueckue (HakTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucnocoOnenust  OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonorunueckre puTmsl.

buotndeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHITNS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. llapazutusm, koomepanusi, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHHe OMOTWYECKUMX B3aMMOJCHCTBUWA MJIi CYIIECTBOBAaHUS OPraHU3MOB B
PUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyasinquu. OCHOBHBIE MOKa3aTeld
MOMYJSIUUN: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanys. JJmHaMuKa 4uCIEHHOCTH MONYJISILUN U €€ peryssinusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuubl U cxembl: kapta «IIpupoanbie 30HbI 3emin», «Cpeabl oOUTaHUs
opranu3MoBy», «Poronepuoausm», «llomymsauun», «3aKOHOMEpPHOCTH poOCTa
YUCIIEHHOCTHU NOMYJISAUUU HHPY30puu-Tyhenbkny», «[lumessie enu.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckine 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlaGopartopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padora Ne 2. «Ilogcuér miIoTHOCTH MOMYJSAIUNA pa3HbIX BUIOB
pacTeHUN».

Tema 4. Coo01ecTBa H YKOJI0rH4eCKHe CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-momuHanTel. CBSI3U B
OuoLEeHo3e.

Dkoyioruyeckue cucteMbl (d9kocucTembl). [loHsiTue 00 »KOocHUCTEME W
ouoreorneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (numieBbie) ypoBHU dKOCUCTEMBI. [TunieBsie enu u cetu. OCHOBHBIE
MoKa3aTesd 3KOCHUCTEMbl: Ouomacca, MPOAYKLIHA. ODKOJIOTMYECKHE MHpPaAMUIbL:



OPOAYKIMU, YMCIEHHOCTH, Oumomacchl. (CBOMCTBA 3KOCHUCTEM: YCTOMYHMBOCTB,
camoperyJsinus, pazsurue. CyKueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMa XBOMHOIO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOT€HHbIE ~ 3KOCUCTEMBL.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYCHHUE arpOIKOCHUCTEM M YPOOIKOCHUCTEM.

buopa3nooOpasue kak ¢(aktop ycToWuyuBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. Kupoe BemectBo u ero (ynkiuu. OcoOeHHOCTH OMocdepbl Kak
rno0anbHOM SKOCUCTeMBbl. J[MHamMuueckoe paBHOBecue M oOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOr€0OXUMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMiu. AHTpONIOreHHbIe U3MEHEHHs B Orocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocyiectBoBaHH€e MPUPOABI U yenoBedyecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa palMOHAIBLHOIO YIIPaBICHUS
MPUPOJAHBIMH PECYpPCAMU U MX UCIOJIb30BaHUE. J{OCTH>KeHHsT OMOJIOrMU U OXpaHa
IPUPOJIBIL.

JlemoHcTpanum:

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

Tabmuubr u cxemsbl: «llumessle nenu», «buoLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu nutanusy, «IKonoruueckas NTUpPaMUAAY,
«buocdepa u gyenosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOMHOro Jjeca», «buoueHo3 Boaoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOr€HHBIE BO3JECHUCTBUS HAa IPUPOAY», «BaKHENIINE NCTOYHNKY 3arPA3HEHUS
BO3/yXa U TPYHTOBBIX BOA», «IlouBa — BakHe#IIass cocTaBisiomias Ouocgeps»,
«®DakTopel  gerpaganuu  nouB»,  «llapHukoBblit  addexT»,  «DakTOphI
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenune ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«KpyroBopor yriepona B ouocdepe», «KpyroBopor azora B IpUpoae».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepoapuit
«PacturenbHble coob1IecTBa», Koekuun «bruonenos», «Bpenurenn BaxxHeUIIux
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYP», TepOapuy U KOJUIEKIIUU PACTEHHUMN U KUBOTHBIX,
IpPUHAJIEKAIINE K Pa3HBIM 3KOJIOTMYECKUM TpYIIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit  ®@enepauun, H300paKEHHUS] OXPaHSIEMBbIX BHJIOB pACTEHUH U
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cornmacho ®I'OC COO, ycranaBimuBaroTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLIME: OCO3HAHUE O0YYarOIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEW M HMCTOPHUYECKUX TPAAULUN DPA3BUTUS OHOIOIMYECKOrO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
Ouonornyeckoro o0pa3oBaHHUs, HAJIWYUE HKOJIOTMYECKOTrO0 IPaBOCO3HAHUA,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHITHIMU B OOIIECTBE MpaBUJIAMH U HOpMamMu
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXECHHS K 3aKOHY M NPaBONOPSAIKY, YEJIIOBEKY TPYJa M CTapIIEMy IOKOJIEHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTh 00YYAIOIIUXCSI PYKOBOICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA M ONBITA ACSATEIBHOCTU B IPOLECCE pealn3aluy OCHOBHBIX HaIlpaBJICHHM
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S3aHHOCTEN, YBAXKEHHE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
POEKTOB, PpEUICHUW Yy4eOHBIX U TIO3HABATENBHBIX 3aJlad, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAEISATh COOCTBEHHYIO TMO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOILECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€SITEIBHOCTH;

2) NIATPUOTUYECKOr 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb POCCUICKON IPaXKIaHCKON UIAEHTUYHOCTH, TAaTPUOTHU3MA,
YBaXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepenl PoauHol, ropgoctu
3a CBOM Kpail, CBOKO PoauHy, CBOM SI3bIK M KYyJbTYPY, IIPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJECIUIO U MaMSTHUKAM TPUPOIBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHUS OWOJIOTMM B TIO3HAHMM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

ujeiiHas yoeXI€HHOCTb, TOTOBHOCTh K CIYK€HHUIO W 3ammte (OrTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJMTEIISAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusa, GopMHUPOBAHMA KYJbTYPbI 310POBbS H
IMOIMOHATBHOI0 0J1ar ONMmoJIyYus:

MMOHUMAaHUE U PeasTi3alus 3/J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (hM3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHBIX NMPUBBIYEK (yHOTpeOIeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/lY, OCO3HAHUE LICHHOCTU MacTEPCTBA, TPY0I00HUE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHUIO M CamMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIIEHUE K TPUPO/I€ KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBaHUS,

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM HX BO3MOXHBIX TMOCIEICTBUI st
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTB UCIOJIH30BATh IPUOOPETAEMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
U yMEHHMS TpU  peIIeHHH 1poOJeM, CBA3AHHBIX C  PalMOHAIbHBIM
IPUPOJONOJIb30BaHUEM  (COOIOJICHUE  TMpaBWJl  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HENPUATHE JEHCTBUM, IPUHOCALINX BPE OKPYXKAIOLIEH IPUPOAHON
cpele, YMEHHE IPOrHO3MPOBATh HEOJAronpUsTHBIE SKOJOTMUECKUE MOCIEACTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JEATEIBHOCTHU DKOJIOTMYECKON
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIFOIbMU U ITIO3HAHUS MUPA;

NOHMMaHUE creuu(pUK OHOJIOTMM Kak HayKd, OCO3HaHHsA €€ poJid B
(GOpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIICHHS, CO3aHUU IIEIOCTHOTO
MpPEICTaBIeHUd 00 OKpYXKaroUIeM MHUpPE KaK O €IUHCTBE MPUPOAIbI, YEJIOBEKa U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pelIeHUU MpolseM
COXPaHEHHMS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTHU ISl COBPEMEHHOW LIMBUIIM3ALIMU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHSA
YeJI0BeUEeCTBa, MOMCKA MyTel BhIXO/a U3 TJI00ATbHBIX SKOJIOIMUECKHX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAlMOHAIBHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJIYyYEHUU OHOJIIOTMYECKUX 3HAaHUM B LEJAX
MOBBIIIEHUST OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIbHOM IPaMOTHOCTU OOydaromuxcs, (popMupyeMoit
MpU U3Y4ECHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITIO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS MJIs aHaiu3a u
OOBSICHEHHUS SBIIEHUW OKPYXKAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE JienaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS
pelieHust Npo0JieM B peabHbIX )KU3HEHHBIX CUTYyaIIUsX;

OCO3HAaHWE LEHHOCTH HAYYHOW JAESATEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUYAIbHO U B IPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYWMbIe i1  (OPMUPOBAHMS MHPOBO33PEHUS] OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHATHS, OTPAKAIOIIHE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U cCHeuuduKy METOJ0B ITO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, YHEPrUsl, SBJICHUE, MPOIIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccienoBanne, HaboIeHe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), yHUBEPCAbHBIC
yueOHble JeMCcTBUA (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISATUBHEIC),
oOecrnieunBaromye GopmMupoBanre GyHKIMOHAIHLHON IPaMOTHOCTH U COLIUATBLHOM
KOMIIETCHIIMM ~ OOYYaloIIUXCs, CHOCOOHOCTh OOYYaIOUIMXCS  UCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIIbHbBIC
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHI yueOHbIMU NMO3HABATEJILHBIMU
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpobJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IEeHNS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIACNATh UX XapaKTEpHbIC NMPU3HAKH, YCTAHABIUBATDH
CBSI3U C JPYTUMHU MOHSITUSIMH);

ONpENEATh eI JeITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX
JIOCTUXKEHHUS, COOTHOCUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS I OObSICHEHUS! (PaKTOB U SIBJICHUU
YKUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHHU), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSITH CXeMHO-MOJIEbHBIE CPEICTBA AJIs PEJCTABIICHUS CYIIECTBEHHBIX
CBS3€M W OTHOIIEHWH B M3y4yaeMbIX OHOJIOTHUYECKHX OOBEKTaX, a TakKKe
MPOTUBOPEUUMA PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOBR
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PEILICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHIE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMU  pa3pellieHHs MNpodJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a7a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

dbopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIATE IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3UpOBATh 3a/]ady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKa3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHA 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEJbHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JaCTeM;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKCTe y4eOHOro
nocoOus, HAy4YHO-TIONYJIIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBapsX W
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHbIX BUAOB U (POPM IPE/ICTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIMpoBaTh 3alPOChl U MPUMEHATh PAa3IUYHbIE METOMBI NPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAYYHBIA SI3BIK B KAdecTBE CpEICTBA MpH padoTe C
Oouonornyeckoil uHGpOpManuend: TNPUMEHSATh XUMHYECKUe, (U3NYECKue U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJ€Th  HABbIKAMM  DPACIIO3HABAaHUS W 3allUThl  MH(OpManuy,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBHSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajJore WM AMCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTENBHO BBHIMOJIHEHHS TMpejiaracMoun
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMABbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETb CMATYaTh KOH(MIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOHN (popMe GOpMyIMPOBATh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C MCIOJIb30BAHHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHUCTBUSA MPH PEIICHNH Y4eOHOH 3a1auu;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IETH  COBMECTHOM  JESITENbHOCTH, OpraHW30BbIBAaTh U
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBJISTHh IUIAH JICMCTBUU,



pacupenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJ1a M KAKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITH MHULIMATHBHBIM.

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIeM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX W MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieNIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTBH 32
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIENISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCIOIBL30BaTh NMPUEMBI pedIieKCUU N7l OLEHKU CUTYyallud, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pPe3YJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUU O MECTE U POJH OUOJIOTHMHM B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKIIAJIE POCCHUCKHX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
IPAMOTHOCTH Y€JIOBEKA JJI PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COJEpPKaHUE OUOJIOTMYECKHMX TEPMUHOB M TOHSATHM:
KHU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILICHUE YHEPTUH),
roMeoctas (caMOperyJysiiusi), ypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKLMS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs J0TMa MOJIEKYJsIpHOM Owuonoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o 1eHTpax MHOrooOpasus u
MPOUCXOXKIEHUSI KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHUIbl KX
NPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHWUW, OPraHU3alMsl U IPOBEICHHE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BbIIBU’KEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUM OCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IMOHSATHM, TEOPUM U 3aKOHOB, YMEHUE JIE€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJTYYEHHBIX PE3YJIHTATOB;



YMEHME BBIACIATH CYIECTBEHHBIC IPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTUYEecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, Pa3MHOKEHHS, HWHIUBUIYATbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C Lenblo obecriedeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpYKarOUIUX JII0IeH, COOII0IEHUsI HOPM T'PAMOTHOI'O MOBEJICHUS B OKPY KAIOIIeH
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKUE 33Ja4d Ha MOHO- U
OUTUOPUIHOE CKpELMBAaHUE, CLEIUIEHHOE HAacJle0BaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHYECKHE pabdoThl, COOIIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUBATh U HMHTEPHPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJIIPHbIE
MaTepuabl), THUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIECAOBAaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOJIOTMYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOYHHUKOB, I'PAMOTHO
WCITIOJIb30BaTh OHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHs ydueOHoro mpeamera «buonorus» 6 11
Kacce TOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX H
3apyO€KHbIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMHU, (PYHKIUOHAIBLHON
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCcKpbIBATh COICpKaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHITHI: BU/,
MOMYJISIIUsS, TEHO(GOH], DBOJIONHUS, ABUXKYIIUE CUJIbI ((PaKTOphl) IBOJIOIHH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHME, IKOJIOTHYECKHE (HAKTOPBI,
HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MNUTaHUS,
AKOJIOTHYECKasl mupamMua, OuoreoreHos, ornochepa;



YMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuu (dBOJIOLMOHHAsA Teopust Y.
JlapBrHa, CHUHTETHMYECKass TEOpUs OHBOJIIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HANpaBJICHUW U
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpeNeIsITh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOI'O MO3HAHUS B OMOJIOIMM: HAOIIOACHHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUH, OpraHu3alus U IMPOBEJICHUE
OMOIOrMYECKOr0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BEISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIECIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
UCTIOJIh30BAHHBIX HAYYHBIX TOHATHUN, TEOPU M 3aKOHOB, YMEHUE JI€1aTh BHIBOJIBI
HA OCHOBAHMH TOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, TMONYJSLMUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTeoIeHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOIECHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DJHEPrUU B OKOCHUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHUI B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB U OMOr€OXMMHYECKHX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl NPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C Lenblo obecriedeHuss Oe30MacHOCTH CBOEro 3J0POBbS U 3]I0POBbS
OKPY’KaIOIUX JII0JIeH, COOJIIOICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPY KaroIIeH
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOIONOIb30BAHUS;

YMEHHUE peliaTh 3JeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepeHOCca BEIECTB U SHEPTUU B AKOCUCTeMax (LIeTH MUTaHuUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COACP)KaHUS, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHHUS U3
Pa3NIUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOPMAIINH, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as Onosiornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uu(poBbIe
Ne n/m P Kourposbubie | Ilpakruyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
1 b 2 0.5
MOTIOTIDL R Hayka https://m.edsoo.ru/7f41¢c292
bubmioreka [IOK
2 XK 1
VBRI CHCTCMDL 11 X Opramsatti https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHUYECKHUM COCTaB U CTPOCHHE KIIETKU 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3MHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292
5 HacneacrBeHHOCTh U K3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3zmMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KUIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m past Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOLIMOHHASA OUOJIOTUI 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
BoO3HHMKHOBEHUE U Pa3BUTHE KU3HU HA bubmmoreka LIOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
1
3 OPpraHu3MEL i OKpYKaioIIas cpena > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 E:f;;?::g;gg}é f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10
. 34 0 2.5

I[TPOIT'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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosauvecTBo yacoB DJIeKTPOHHBbIE
Ne ara uudgpoBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A op
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
bu6moreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
MeToabl MO3HAHUS KUBOU
npuponsl. [Ipaktuueckas pabora No
2 IIZd/lecrI[[onm(I))BaHHe a3JH/IEHbe 1 0.5 bubmorexa [JOK
P ' 13.09.2023 | https://m.eds00.ru/863e6122
METOJIOB IIPH U3YUCHUH
OMOJIOTHYECKUX 00BEKTOBY
3 Buonoruyeckue cUCTEMBI, 1 bu6moreka [JOK
MPOLIECCHI U KX U3yUCHUE 20.09.2023 | https://m.edso00.ru/863e6564
4 XUMHUYECKUM cocTaB KieTku. Boxa 1 bubmmoreka [IOK
U MUHEpaJjbHbIE COIH 27.09.2023 | https://m.edsoo.ru/863e674e
but6moreka [JOK
. 0 1
> beamait. Coctap i cpoetine Oeron 04.10.2023 | https://m.edsoo.ru/863e6b72
®depMeHTbl — OMOJIOrHYECKHEe
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 05 bubmmorexa [IOK
KaTaJIMTHISCKON aKTUBHOCTH ' 11.10.2023 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMHUIIa3bl
WJTM KaTaJas3bl)»



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

Bbub6morexa IIOK

! Yraesomet. Jlammiz 18.10.2023 | https://m.eds00.ru/863e6870
bu6moreka [JOK
8 Hyxentosbie KHCIOTHL. AT 25.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOABI U3yUdEHUS bu6mmoteka [IOK
kieTku. Kierounas teopus 08.11.2023 | https://m.edsoo.ru/863e6e88
10 KreTka kak 1eiaoctHas )kuBas
cucrema 15.11.2023
CtpoeHune 3yKapuoTHY eCKOU
kietku. Jlaboparopuas pa6ora No 2
«M3ydeHne CTpOeHUsI KIIETOK bu6motexa LIOK
11 pacTeHUi, )KUBOTHBIX, IPUOOB U 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2023
OakTepuii MoJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOITpenaparax u ux
OITCaHUECH
bu6moreka [JOK
12 O6wmer Bemmects M MeTabom3m 29.11.2023 | https://m.eds00.ru/863e766¢
but6moreka [JOK
13 Porocuiites. XemocHHTes 06.12.2023 | https://m.eds00.ru/863e7c98
. bu6moreka [JOK
14 duepretieckiii obmen 13.12.2023 https://m.edsogru/863e7aae
JKu3HEHHBIN UK KJIETKU.
Henenue kiaetku. MuTo3s.
15 Jlabopatopnas padora Ne 3 05 bubmmorexa [IOK
«HabOnroneHnne MUTO3a B KJIETKaX 20.12.2023 | https://m.edsoo.ru/863e7dc4

KOHYMKA KOpelIKa JyKa Ha
TFOTOBBIX MHUKpOIIpenapaTax»



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

Buocuntes Oenka. Peakms

Bbub6morexa IIOK

16
MaTPHYHOI'O CHHTE3a 27.12.2023 | https://m.edsoo.ru/863e796e
bu6moreka [JOK
17 Tpancnaus — OnocunTes Oeia 10.01.2024 | https://m.edsoo.ru/863e796e
18 HexkneTounsie GOpMBbI )KU3HU — bubmmorexa [JOK
BHUPYCBI 17.01.2024 | https://m.edsoo.ru/863e7540
bu6moreka [JOK
19 ®opMbl pa3MHOKEHHUSI OPraHU3MOB 94.01.2024 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [JOK
20 Meitos 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MTOJOBBIX
Ki1eToK. OTI010TBOPEHHE.
21 JlabopaTopHas padora Ne 4 05 bubmmorexa [{OK
«M3yueHne cTpoeHus MOJOBBIX ' 07.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
29 NunuBuayanbHOE pa3BUTHE bu6moreka [JOK
OpraHu3MOB 14.02.2024 | https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HACJICACTBCHHOCTH U bubmorexa HOK
8 21.02.2024 | https://m.eds00.ru/863e862
U3MEHYHBOCTHU
3aKOHOMEPHOCTHU HACIIeIOBaAHUS
24 pU3HAKOB. MOHOrHOpHUIHOE bubmorexa LHOK
P ' P 28.02.2024 | https://m.eds00.ru/863e8878
CKpeIBaHUe
0 .
06.03.2024 | https://m.edsoo.ru/863e89a4

HacCJI€a0BaHUs IIPU3HAKOB



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

CuenneHHoe Haceq0BaHue
npu3HakoB. JJabopaTopHas paboTa
Ne 5 «M3yuenue pe3ynpTaToB

but6moreka [JOK

26 MOHOTHOPHUTHOTO ¥ JUTHOPUTHOTO 05 13.03.2024 | https://m.edsoo.ru/863e8c60
CKpEIIUBaHUs y Ip0o30(UiIBI Ha
TOTOBBIX MHKPOIperapaTaxy»

97 I'enernka mona. HacnegoBanue but6moreka [JOK
MPU3HAKOB, CIETIJIEHHBIX C TTOJIOM 20.03.2024 | https://m.edsoo0.ru/863e8c60
N3menunBocTs. Henacnencrsennas
n3MeH4YnBOCTh. JIabopaTopHas

28 pabota Ne 6. zyuenue 05 bubmmorexa [IOK
MO (HUKAITMOHHON U3MEHYHBOCTH, 03.04.2024 | https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPHAIIMOHHOT O Psijia
Y BapHallMOHHON KPUBOID)

HacnencrBeHnHast ©3MEHUYHUBOCTD.

29 JlabopaTtopHas pabota Ne 7. 0.95 bu6morexa [IOK
«AHaAIM3 MyTalui y 1po30(Usl ' 10.04.2024 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOITpEnapaTax»

I'eneruka yenoseka [IpakTuueckas
30 pabota 2 "CocraBieHue U aHAJIN3 0.25 Brbmorexa LIOK
" 01.05.2024 | https://m.eds00.ru/863e8d78
POIOCIIOBHBIX YEIOBEKa
PesepBHbIii ypok. O0001IEHHE 110

31 teme «HaciencrBeHHOCTD U 08.05.2024
U3MEHYHMBOCTh OPTaHU3MOBY»

32 Cenekuus Kak Hayka U Mpouecc bubmorexa [JOK

15.05.2024 | https://m.edsoo.ru/863e9214
MeTobl 1 TOCTHKEHUS CENEKIINH
33 pacTeHui U )KUBOTHBIX. DKCKYpCHUs bubmmorexa [JOK
22.05.2024 | https://m.edsoo.ru/863e9214

"«OCHOBHBIE METOBI U



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

JNOCTUKEHHUS CENIEKIIMM PACTEHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, IJIEMEHHYIO (hepmy,
COPTOMCIBITATEbHBIN Y4acTOK, B
TENJIMYHOE XO3SIHCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA
WM HAyYHOT O LIEHTPA)».

34 buorexHomorus kak oTpacib 1 bu6motexa [IOK
MIPOU3BOJICTBA 29.05.2024 | https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DOBOMIONHUS U METOABI €€ U3YUECHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPENCTABICHUN 1 bubmuotexa IIOK
00 3BOJIIOIIUU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MitkpospomoLts 1 https://m.edsoo.ru/863e9cle
[Tomynsmusa Kak 3eMeHTapHas
eMHUIA BUIA U YBOJIOIUH.
4 HZGOPIE-IITOPHZ;H pabora JL\J[’Q 1 1 0.5 bubmorexa [JOK
https://m.edso00.ru/863e99c6
«CpaBHeHUE BUJIOB IO
MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JIBrxymime cuibl (3J1IeMeHTapHbIe 1 bu6moteka [IOK
(bakTOphI) IBOIOLNH https://m.edsoo.ru/863e9da4
. bubmmoreka IIOK
6 EctectBenHBIN 0TOOD U €r0 HOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas 1 05 bubmmorexa [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIbHOI'0 XapaKkTepa»
3 Hanpasnenus u nytu 1 bu6mmoreka [IOK
MAaKpO3BOJIIOIINHU https://m.edso0.ru/863e9cle



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

HeobpatuMocTs 3BoOIIMHI

Ucropus xu3nu Ha 3emie u

10 METOBI €€ U3y4EHUs

11 ['mnore3sl TPONCXOKIAECHUS )KUZHU bubmmorexa [JOK
Ha 3emite https://m.edso0.ru/863ea5a6

12 Pa3zBuTHe x13HU Ha 3emJie MO dpam bubmmoteka [{OK
U niepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOIOLUU
PAcCTUTEIBHOIO U )KUBOTHOI'O MHUpA.

13 [TpaxkTueckas padota Ne 1 05 bu6muotexa LIOK
«M3y4yeHne nckonaemblx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJIJIEKIUS X))

14 CoBpemeHHas cucrema bu6motexa [IOK
OpPraHUYECKOro MUpPa https://m.edso0o.ru/863ea48e
DBOJIIOIUS YEIIOBEKa bu6moreka [JOK

15
(aHTpOIMIOreHe3) https://m.edsoo.ru/863eac2c

16 JBmxyme cuibl ((hakTopsl) bubmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHbIE CTaU¥ 3BOJIOLUU
4eJI0BeKa

18 YenoBeueckue pachl U MPUPOAHBIE bubmmorexa [IOK
aJanTalyy 4eaoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O0001IEHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»

20 DKoJlorus Kak Hayka



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OUTaHUS ¥ SKOJIOTUUECKHE

Bbub6morexa IIOK

21 (dakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckne GaKkTOpPHI.
JlabGopaTopnas pabora Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 Bubmmorexa [IOK

https://m.edsoo.ru/863ebl0e
obutanusi». JlabopatopHas pabora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHUE YEPEHKOB KOJIEyca»
bu6moreka [IOK

23 buotiteckne GaKTopel https://m.edso00.ru/863eb348
DKOJIOTMYEeCKU e XapaKTEePUCTUKH
nonyiauuu. [Ipaktnyeckas padota

24 Neo 2 «ITomcuér mmotHOCTH 0.5
MOITYJISIIAN PAa3HBIX BUIOB
pacTeHHi»

o5 Coo0rmrecTBa OpraHu3MOB — bubmumoreka [IOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubmmoreka [{OK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE ITOKa3aTEIN

97 9KOCHUCTEMBI. DKOJIOTHIECKHE bu6moreka [JOK
nupaMupl. CBONCTBA 3KOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIe SKOCHCTEMBI

29 AHTPOIIOTr €HHbIE€ YKOCHCTEMBI

30 buocdepa — rimobdanpHas bu6morexa [IOK

JKOCHUCTEMA 3EMITH

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



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

31 3aKOHOMEpPHOCTHU CYILIECTBOBAHUS 1 bubmmorexa [{OK
ounochepor https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 CocyuiecTBoBaHUE PUPOJIBI U 1 bubmmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600meHne

34 TeMbl «Co001IecTBa 1 1
HKOJIOTUYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /ITox

pen. Ilaceunuka B.B., AkunonepHoe obiiectBo «M3narensctBo «IIpocserienue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
buonorus B Tabnunax u cxemax. Coct. Onumenko A. B. — Canxr-IletepOypr, -

tocy, 2004.

Koznosa T.A., Kyumenko B.C. buonorus B Tadnunax. 6-11 kimaccer:

CnpaBounoe nmocobue. - M: JIpoda, 2002.

MamonroB C. I'. buonorusi: CnpaBounoe uzaanue. -M.: Beici. mik, 1992. -478 ¢

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
«Enunas xomteknus Ludpossix O6pa3zoarenbHbix Pecypcosy (http://school-

collection.edu.ru

http://bio.1september.ru
http://college.ru/biologiya/

http://www.eco.nw.ru



http://www.sbio.info

http://www.darwin.museum.ru






