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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTUH TEOPETUYECKYID 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 MOJITOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LENISIX U
OPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpPEIHErO
obmrero oopazoBanus B Poccuiickoit @enepannn, a TakyKe MOJI0KEHUS O CieupuKe
Oouosiorny, €€ 3HAYCHUUM B TO3HAHUM HKUBOW TIPUPOJABI M OOECIECYECHUU
CYIIECTBOBAHUS 4eJIOBEYECKOro obmiectBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aéT npecTaBieHue o Lemsax, 00 001Iei crpaTeruu
00y4eHMs1, BOCIUTAHUS U Pa3BUTHUS 00Y4JarOIIUXCs CPeICTBaMU y4eOHOr o mpeameTa
«buonorus», onpenensier 00s13aTeNbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacnpeneneHie Mo pasjeiaam U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3Y4YCHHS yUeOHOTO Marepuaja ¢ y4éTOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBsI3eH, JIOTMKHM O0pa30BaTENbHOIO IMPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610I0THHU TakKe YIUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUs B
dbopMupoOBaHUHU OCHOBHBIX BUJIOB y4eOHO-TT03HaBATEIILHOU
JeSITeNbHOCTH/YIeOHBIX JCHCTBUN OOYYaIONMIUXCS IO OCBOCHHUIO COJICPIKAHMS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM OuoNoruu, Ojarojaps 4eMmMy B HeW
MPOCMATPUBAETCSl HAMNPABJICHHOCTh HA pa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, LEHHOCTHBIX
OpPUEHTALIMI JIMYHOCTH, SKOJIOTUYECKOT0 MBIIUICHUS, IPEICTABICHUI O 3JJ0POBOM
o0Opa3e XKM3HH M OCPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPHUPOIHON cpere.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUHM KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUIN B MOBCEAHEBHOM >KU3HM JIJISl PELICHUS MMPUKIAIHBIX 3a/a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00JeBaHUM YelIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYIHTUPOBAHUSI, 00OCHOBAHUS YKOJIOTUUECKH 11€TIECO00Pa3HOTO
MOBEJICHUSI B OKPYXKAIOILIECH MPUPOJHON CPEAE, aHAIM3a BIUSAHUSA XO3SMCTBEHHOMN
NEATEIbHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenne BHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH YYeOHOTO TIpenMeTra
«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCThIO 00ECTIEUEHUs YCIOBUH JIJIsl pEILICHUS]



OJTHOM M3 aKTyalbHBIX 337a4 IIKOJIHHOTO OMOJIOrMYECKOro o0pa3oBaHusl, KOTopas
npeanonaraeT GopMUpOBaHUE y OOYUYaIOLIUMXCSl CIIOCOOHOCTH aAalTUPOBATHCA K
M3MEHEHUSM TUHAMHYHO Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS MPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  NJIsi: TIO3HAHWUSA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHoro ooOpasza
KHU3HHU, SKOJIOTUYECKOTO MBINIJICHHS, IIEHHOCTHOT'O OTHOIICHUS K YKHBOW MPUPOJIE
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 M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
MPECTaBICHUAMH U3 APYTUX YU€OHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpa¢puu. Ha3BaHHBIE TOJOXKEHUS O NpeAHA3HAYEHUU Y4YEOHOro IHpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY Ui ONpEACNICHUS MOAXOI0B K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHUs, IMPEJCTaBICHHOIO B MpOrpaMMe II0
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3MLMHA KyJIbTypOCOOOPAa3HOrO TMOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OO0ydYarommecs JODKHBI OCBOWTH 3HAaHWS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJIOBEKa B OKpY)Karolled MpUpOAHON cpelie, BOCTPEOOBAaHHbBIE B MOBCEAHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COACpPKAHUsI, KOTOPBIE CIYKaT OCHOBOM Jis1 (POPMHUPOBAHUS
NPEJICTaBIICHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpykTypupoBaHHE COACpXKaHHMS y4eOHOro Marepuaja B MporpamMme IO
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro nmpeamera «buomorus
BBIJICJICHBI CIIEAYIOLINE COoepKaTelbHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOTO TO3HaHUsM», «KieTrka kak Owonormueckas cuctema», «OpraHusM Kak
Oounonornueckas cucrema», «CucreMa W MHOrooOpazue OpPraHWYECKOTO MHUPay,
«DBOJIOLUS KUBOU MTPUPOJIBI», «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTI.



Lenp u3ydenusi ydebHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIQJICHWE  OOYYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allMyi SKUBBIX CHUCTEM pPAa3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUUA B OTHOIIEHHMH OOBEKTOB
YKUBOU TIPUPOJIBI M PEIICHUS Pa3INIHBIX )KM3HEHHBIX MPOOJIEM.

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

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMBl 3HAaHUW O OHOJIOTHYECKUX TEOPHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIax, CIy>KaIlUuX OCHOBOM
U1t OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MHUpa, O
METO/IaX HAYYHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOECHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3AlNM, BBIIAIOUIUXCS OTKPBITUSX 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 YPOBHS OpraHU3allNY;

CTAaHOBJICHHE Y OOy4JaloIMuxcs OoOIlmel KylIbTypbl, (YHKIHOHATHHON
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOM MPUPO/IbI HA OCHOBAHWU 3HAHWUM U OTIBITA, MOTYYCHHBIX PU U3yYECHUN
Ouojoruu;

dbopMupoBaHue y OOy4alOIUMXCSd YMEHUM WJUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTHYECKUX 3HAHUNW B TMPAKTUYECKOW JCSATEIILHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpOOMOTEXHOJIOTUMA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOJIMMOCTH OEPEKHOI0 OTHOLIEHUS K HEeM, COOTI0IEHUST STUYECKUX
HOPM TIPU TTPOBEJICHNN OMOJIOTUYECKHUX UCCIICTOBAHM;

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

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW KU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH AESATEILHOCTH M0 OTHOIIECHUIO K OKPYXKAIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a0071€BaHUM.

B cucreme cpennero obmiero oOpaszoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOSI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM 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 HEeMO).



COJEP KXAHUE 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 Ouonorun B GopMUpPOBAaHUHM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. Cuctema
OMOJIOrMYECKUX HaYK.

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

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Kombnos, Ix. Yorcon nu ®@. Kpuk.

TaOmuiet u cxembl: «MeTo/bl TO3HAHUS KUBON TTPUPOIBDY.

JlaGopaTopHble U IpakTU4YecKHe padoThI:

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

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) Kak peIMeT u3ydeHust ouonorun. Otianune
YKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
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 KIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHL. Bo/la 1 MUHEpaJIbHBIE BELIECTBA.

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

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TIEpBUYHAs, BTOPUYHAs, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.



depMeHTHI — Ouosiornyeckue karanuszaropsl. CTpoeHne GpepMeHTa: aKTUBHBIMI
HeHTp, cyocrpatHas crneuuduudocts. Kodepmentsl. Burtamunbl. OTtinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJInu3aTOPOB.

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

Jlunuaer:  tpurmuuepuabl, docpomunuasl, 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®: crpoenue u GyHkmmm.

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

Krerka kak nenoctHas xuBasg cucreMa. OOIue Npu3HaKy KIETOK: 3aMKHYTas
HapyxHass MmemOpaHa, moiekynbl JIHK kak reHerudeckuil ammapar, cucreMa
CUHTE3a OeliKa.

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

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOMAbBl KJIETKH: MHUTOXOHJPHUH, ILUIACTUIBI.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbiil HeHTp KieTku. CTpoeHue siapa: sjuepHas o00JIOUKa,
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. Yunkuunc, P. ®pankius, K. M. bap.

Junarpammel: «PacnpeenieHne XuMU4eCKUX 3JIEMEHTOB B HEKUBOU MPUPOAE,
«PacmpenenieHne XUMHUYECKHUX 3JIEMEHTOB B 5KUBOM TIPUPOJIE.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucinotsl. JJHK», «Ctpoerne Monekyisl



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyIOBaHHE MJsi IPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TPUMEpPE aMUJIa3bl WM KaTaias3bl)y.

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUIISIUA (PHEPreTUuecKuii OoOMEeH) — JB€ CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

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

®orocunTe3. CmeroBass u TemHOBas ¢a3bl  (oTocuHTe3a. Peakiuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. Biausiaue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTepruu. 3HAaUeHUE XEeMOCHHTE3a ISl
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
AKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTaIlbl SJHEPreTHUECKOro oOMeHa. | mukonms.
Bbpoxxenue u ero Buabl. KuciopogHoe OKHCIEHUE, WM KJIETOUYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPPEeKTUBHOCTD FHEPTETUUECKOTO0 OOMEHA.

Peakimuu wmarpuunoro cuHTte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckol uHpopMmanuu B KiIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiictBa. Tpanckpunuus — MarpuuHslii cuate3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amMuHOKUCIOT. Ponb pubocoMm B
OunocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
Bakrepuodaru. bone3snu pacreHui, >KUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpersl: H. K. Konsuos, 1. Y. IBanosckuid, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM MK Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

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

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrneTouHblii 1MWK, WM >KU3HEHHbIM LMKN KieTku. MHTepdaza u MUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PAa3MHOXKEHHSI W  WHJIWBUAYAJIBHOIO  PA3BUTHS
OpraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U moyioBoe. Buasl 6ecnonoro
Pa3MHOKEHMSA: [JEJIEHUE HaJaBOE, IIOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranuun Mmeiio3a. Ilpoueccsl, mpoucxondiine Ha CTagusx Meno3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa3oBaHUS MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U SIMYHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIBHOTO PA3BUTHSI y TO3BOHOUYHBIX KHUBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



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

Poct m pasButrne pacreHnid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOCHUE
CEMEHHU, CTaINH Pa3BUTHSIL.

JlemoHcTpanum:

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

ObopynoBanue: MHKPOCKOTI, MHKPOIIpENapaThl «CniepmMaTo30M1bl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpeIlIKa JIyKa», MarHuTHas MOJAENb-alIUIMKauus «JlelneHne KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnasi pabora Ne 3. «HaGmromenne muTo3a B KIETKaX KOHUMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

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

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3aaun reHeTuku. Mcropus pa3sButus reHeTuku. Ponbs 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
NOHATHUS. ['eHeTuUecKass CHMBOJIMKA, UCIIOIb3yEMas B CXeMaX CKPEIIUBAaHUIM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs NPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3aKOH €IWHO-00pa3us TUOPHAOB MEPBOTO
nokosieHus. [IpaBuiio JOMMHUpPOBaHUs. 3aKOH paclIEIJIEHUs PU3HAKOB. [ umoresa
4uCTOTHI raMeT. [lonHoe ¥ HenoHoe TOMUHUPOBAHUE.

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

CuermieHHoe HacienoBanue npu3HakoB. Padora T. Moprana no cuerjieHHOMY
HACJIEOBAaHUIO reHoB. Hapyienue cluemnieHns FeHOB B PE3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KapTBhI.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOcOoMBI. ['omMoramernsle M rereporaMeTHele opranusmbl. HacnenoBanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKANMOHHON U3MEHUYMBOCTU. BapuaniMoHHBIN psii M BapUallMOHHAS KPUBas.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnasi, wiM TEHOTHUIHUYECKas, W3MEHUYMBOCTh. KomOmHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWMHATHBHOW
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BuesnepHas HacIeCTBEHHOCTh U N3MEHYHUBOCTb.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOe OmnpeAeICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YKCIIE C IIOMOILBIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOI'0 00pasa KU3HM, TUArHOCTUKHU, MPO(PUIAKTUKU U JICYEHUS TE€HETUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YUerBepukos, 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
rameTy, «lurubpuaHoe ckpenuBanue», « L{uromoruueckre 0CHOBBI TUTHOPHIHOTO
CKpeluBaHus», «Melo3», «B3auMoaeincTBie ajuIenbHbIX TEHOBY, «I eHeTnueckue
KapThl PaCTCHUH, )KUBOTHBIX M 4YEJIOBEKA», «l'€HeTHKa monay, «3aKOHOMEPHOCTH
HACJIEOBaHUs, CLEIUICHHOrO ¢ MOJIoM», «KapuoTumel 4yenoBeka W KUBOTHBIX),
«Buasl u3menuuBocTH», «MonudukanronHas U3MEHUMBOCTHY, «HacnemoBanue
pe3yc-pakropay, «I'eHeTuka rpymni KpoBu», «MyTanmoHHasi ”3MEHUYUBOCTHY.

OobopynoBanue: Mojenu-anuMkanun  «MOHOTHOPUAHOE CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/Ipozoduna» (Hopma, Myrauu Gopmbl
KPBUTLEB U OKPACKH Tema), repOapuit «I opox moceBHOW.



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylbTaToB MOHOTMOPUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «M3yueHne MoauUKaIIMOHHON W3MEHUYHBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PSAJa U BAPUALMOHHON KPUBOM.

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

[Ipaktuueckas padbora Ne 2. «CocraBjieHHWE 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 MPOMCXOXKAECHUS TOMAIIHUX )KUBOTHBIX. COpT, MOpoAa, IITaAMM.

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, wim rubpunHas cuna. HepolCTBEHHOE CKpeNIMBAHUE — ayTOPHIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHue
MTOJIMIUIONJOB. [IOCTHKEHNS CEIEKIMN PACTEHNN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpUs. OTalbl
co3nanusi pekomOuHantHoM JIHK wu TpaHcrenHsix opranusmoB. Kierounas
uHxeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KiioHnpoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M 3Tudeckue  mnpobimembl. MO  —  reHeTuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauumu:

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 ruopuauzanusy, «Padotsl akagemuka M. @. BanoBay,
«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, repoapuii «CeabCKOX03SIICTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

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



COpTOHCHBITaTCHBHLIfI Y4aCTOK, B  TCINIMYHOC XOBHﬁCTBO, Ha60paTOpI/II-O
AI'POYHUBCPCUTCTA NJIN HAYUYHOI'O I.[GHTpa)».

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.

CuzerenscTBa H3BONONMHU. [lameoHTonornyeckue: Mociae0BaTeIbHOCTh
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: TOMOJIOTMYHbIE, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpPraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpenmoceuiky  BO3HMKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHJIbI 3BOMIONMM BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAs N3MEHUYHUBOCTD,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [lomynsaius Kak eIuHHIA BUJA U SBOJIOLHUU.

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

EctrectBennbii 0oT00p — HampaBngomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOr0 0TOOpa.

[IprcnocoOIeHHOCT, OPraHU3MOB KaK pe3ynbTarT 3BOdIONUU. [IpumMepsl
MPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOpP(O3bl U UANO-aTANTAIIIH.

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

MaxkposBomtonusi. DopMbl  3BOMIONUM:  (QUIETUYECKas, JUBEPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

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

JlemoHcTpanum:

[Toprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, 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
CylIecTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpTOB pacTEHHUII»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «[lomymsimum»,  «MyTtarmonHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantauum», «OOmas aereHepanus»,
«/IBmxymue cunel 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «lIpucnocobieHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKPAaCKH,
HAOOp MJIOJOB M CeMsH, Koyekuus «lIpumepbl 3alUTHBIX TPUCHOCOOJICHUIN Yy
KUBOTHBIX», MoJelb «OCHOBHbIE HANpPaBIICHUS 3BOJIONUN», 00BEMHAS MOJIEIb
«CTpoeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekiusi «DopMbl COXpaHHOCTU
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmoxenb ammmkanus «llepekpéct
XpOMOCOMY», BIaXKHbIE Mpenaparsl «Pa3BuTHE HACEKOMOT0», «Pa3BUTHE JATYILIKNY,
MuKponpenapaT «J{po3odunay (HopMma, myTaruu GopMbl KPbLIHEB U OKPACKH TENA).

JlabopaTopHble U MPaAKTH4YECKUE PA0OTHI:

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

Jlabopatopnas padora Ne 2. «Onucanue MpuCcnocoOJICHHOCTH OpraHnu3Ma u e
OTHOCHUTEJIBHOT'O 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. AOHMOT€HHBI CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKAECHUE XUMUYECKOW ABONOLNK. HaduanbHble dTamnbl
ouonornueckoil s3pomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHME NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLMS.
POopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

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

Me3so30iickas 3pa U €€ epUOAbl: TPUACOBBIN, FOPCKHM, METOBOM.

KaitHo3oiickass 3pa W €€ TepuoAbl: TMAaJCOrCHOBBIM, HEOTE€HOBBIM,
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 TPYII KUBBIX OPTaHU3MOB.



Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue »dBOMOIUU. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBoIOLMA YeIoBeKa. AHTPONOJIOTUs Kak HayKa. Pa3BuTue npeacTaBieHuil o
IMPOUCXOKIACHUN YEJIOBEeKa. MeTolbl H3ydeHHs aHTpornorenesza. (CxoactBa H
pa3iauyMs 4enoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.

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

OCHOBHBIE CTaJIMU U BETBU HBOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeIoBeK
ymenb, YenoBek mnpsaMoxomdamui, YenoBek HeaHIepTalbCKuM, UYenosek
pa3yMHbIil. Haxogku ucCKOmaembIX OCTAaTKOB, BpPEMs CYILECTBOBAHHs, OOJACTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickas),  Herpo-aBCTpajoujHasi  (3KBaTOpUalbHasi),  MOHTOJOUJIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHSAM CYHIECTBOBaHHA. EJMHCTBO 4enOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «BosnukHoBenne COJIHEUHON cucTeEMBI», «Pa3BuThe
opraHuueckoro Mwupa», «PactutenbHas kietka», <OKUBOTHas  KJETKay,
«IIpokaprornueckas kieTrka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMS 4YEJIOBEKAa U YeJIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moam», «/peBHue moam», «llepsbie
COBpPEMEHHBIE JTIOJIN», «HeT0BeUeCKHe pach».

O6opynoBanue:  mymspku  «lIpoucxoxaeHue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTablla, KPOMaHbOHIIA), CICHKU WIH
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YelIOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOia), TeoXpoHoJorHMueckas Ta0Onuma, Kkouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlabopaTropHble U NpaKTHYeCKUe padoThbI:

[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. OprannzmMsbl 4 OKpYy Karolas cpeaa.



DKOJIOTUS KaK HayKa. 3aa4yu U pa3deibl SKOJIOTMU. METOIbl SKOJIOTHYECKUX
UCCJIEOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okonornyeckue ¢akropel. Kiaccupukauus >3KoIOrHYecKUX (HaKTOPOB:
abuoTHyeckue, OUOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuotnueckue (HakTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucnocoOnenust  OpraHM3MOB K  JICUCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckue puTmsl.

buotndeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHITNS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. llapazutusm, koomepanusi, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHHe OMOTUYECKUX B3aMMOJCHCTBUN JIsl CYIIECTBOBAaHUS OpPraHU3MOB B
PUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyasinquu. OCHOBHBIE MOKa3aTeld
MOMYJSIUUN: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJnHaMuka YuCcICHHOCTH MONMYJIALUY U €€ PETryIIsIus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbGonbar, K. ®@. Pynwe, O. 'ekkensb.

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

JlabopaTopHble U MPAKTH4YECKUE PA0OThI:

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

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

[Ipaktrueckas padora Ne 2. «[loacuér mioTHOCTH MOMYJSIIIUN pa3HbIX BUJIOB
pacTeHUN».

Tema 4. Coo01iecTBa H 3K0JI0rH4ecCKme CHCTEMBI.

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

DKoyloruyeckue cucteMbl (dkocucTembl). Ilonsitue 00 »dKocucremMe U
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTHI HKOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (numieBbie) ypoBHU dKOCUCTEMBI. [TunieBsie enu u cetu. OCHOBHBIE
MOKa3aTesid 3KOCHUCTEMbI: Ouomacca, MPOAYKLHUSA. DKOJIOTMYECKHUE NHUPaMUIbL:



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

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

AHTpOIIOr€HHbIE ~ KOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYCHHUE arpOIKOCHUCTEM M YPOOIKOCHUCTEM.

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

Yuenue B. . Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemecTBO M ero Qgynkiuu. OcoOeHHOCTH Ouochepsl 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 Orochepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B Orocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocyiectBoBaHH€e MPUPOABI U yenoBedyecTBa. CoxpaHeHue OnopazHooopaszus
KaKk OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa palMOHAIBLHOIO YIIPaBICHUS
MPUPOAHBIMH PECYPCAMU U UX HCIONb30BaHUE. JloCTHKEHNS OMOJIOTHMH U OXpaHa
IPUPOJIBIL.

JlemoHcTpanum:

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

Tabmuubr u cxemsbl: «llumessle nenu», «buoLEHO3: COCTaB U CTPYKTypay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKojJorMyecKas MNUPAMUIAY,
«buocdepa u yenosek», «IKOCHUCTEMA MIMPOKOIUCTBEHHOIO JIeca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoueHo3 Boaoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOr€HHBIE BO3JECHUCTBUS HAa IPUPOAY», «BaKHENIINE NCTOYHNKY 3arPA3HEHUS
BO3/1yXa U TPYHTOBBIX BOA», «[louBa — BaxkHeiimias cocraBistomas Ouocgeps»,
«®DakTopel  gerpaganuu  nouB»,  «llapHukoBblit  addexT»,  «DakTOphI
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenune ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepoapuit
«PacturenbHble coob1IecTBa», Koekuun «bruonenos», «Bpenurenn BaxxHeUIIux
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYP», TepOapuy U KOJUIEKIIUU PACTEHHUMN U KUBOTHBIX,
IpUHAJIEKAIINAE K PA3HBIM 3KOJIOTHYECKUM IpYIIaM OJHOro 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

Cormacho ®I'OC COO, ycraHaBnmuBarOTCid TpeOOBaHUS K pe3yibTaTam
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEYIOLIME COCTABJISIOLIUE: OCO3HAHNWE O0Y4YarOUIMMHUCA POCCHMCKON
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAIUIUN pPa3BUTUS OHUOJOTHYECKOTrO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTH LIEJIU U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHSTHIMU B OOILECTBE MpaBUJIAMU U HOpPMaMu
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOrO0 OTHOLIEHUS K KYyJIbTYpPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA W ONBITA ACSATEIBHOCTH B MPOLECCE PEAIU3ALMM OCHOBHBIX HAIpPaBICHUI
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, YBAXKEHHUE 3aKOHA
Y TIPaBOMNOPSIKA;

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

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBIACHSTH €€;

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

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, T[IO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/ad, YBAXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€SITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,
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 OTHOIIEHUE K MPUPOJHOMY HACJICANIO U MaMSITHUKAM TPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO O0IIEeCTBA;

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;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHUS;

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

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJIUTEIISIM, CO3JaHUIO CEMbU HAa 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/a, OOIECTBEHHBIX OTHOIIICHHUI;



MOHUMAaHUE YMOIIMOHATLHOTO BO3ICUCTBUS )KMBOU MPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
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 ¥ KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HMYECKOMY 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 MPUBBIYEK (ymoTpeOieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

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

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKyIO JAESTEIbHOCTE;

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3KOJIOru4eCKOro BOCIIMTAHUS :

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 IOCIEIACTBUNA  JUIs
OKPYKaloIEH CPEebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTB UCIOJIH30BATh IPUOOPETAEMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
U yMEHHMS TpU  peIIeHHH 1poOJeM, CBA3AHHBIX C  PalMOHAIbHBIM
NPUPOJONOJIb30BaHUEM  (COONIOJIGHUE  TpaBUJl  TOBEJAEHUS B MIPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HEMPUSATHUE ICNUCTBUM, TPUHOCAIINX BPE]l OKPYKAIOIICH NPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArONPHUATHBIC AKOJOTHUECKHUE IMOCICACTBUS
NPEINPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYUE PA3BUTOTO SKOJOTMYECKOrO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIbITa NEeSITeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUUECKOU NEATEIBHOCTHA SKOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
dbopMUpOBaHUYN PAITMOHATBHOTO HAyYHOTO MBIIMUICHHS, CO3aHUH IE€JIOCTHOTO
MpeACTaBICHUSI 00 OKpY)KalollleM MHpPE KaKk O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
o01iecTBa, B TO3HAHUU MPHPOIAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Ipo0JieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH IS COBPEMEHHOW ITMBUIIM3AIUU:
o0ecrieueHusi HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PECypCHBIE  MPOOJEMBI  Pa3BUTHS
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydaromuxcs, (popmupyemoi
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJIb30BaTh IOJlydaeMble 3HAHUS [JIsl aHajdu3a |
OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JelaTh OOOCHOBAaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAay4YHBIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HMCIIOJIb30BaTh OHOJIOTHYECKUE 3HAHMS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U HCCIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYWMbIe i1  (OPMUPOBAHMS MHPOBO33PEHUS] OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHATHS, OTPAKAIOIIHE
I[EJIOCTHOCTh HAy4yHOW KapTHUHBI MHUpa M CHeUUu(PUKYy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, YHEPrUsl, SBJICHUE, MPOIIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HccieioBanne, HaOoIeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHEIC
yueOHble JelcTBUA (TO3HABATENbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHbIC),
oOecrnieunBaromye GopmMupoBanre GyHKIMOHAIHLHON IPaMOTHOCTH U COLIUATBLHOM
KOMIIETCHIIMM ~ OOYYaloIIUXCs, CHOCOOHOCTh OOYYaIOUIMXCS  UCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE JEUCTBUS B MO3HABATEJILHOM U COLIMAJIbHON MPAKTHUKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHI yueOHbIMU NMO3HABATEJILHBIMU
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJIM3UpPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IEeHNS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIAETATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3U C JPYTUMHU MOHSITUSIMH);

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

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS 111 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOW MPUPOJIBL;

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

MIPUMEHSITH CXEMHO-MOJIETbHBIE CPEICTBA JJIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€M W OTHONICHWH B M3y4aeMbIX OUOJOTHYECKHUX OOBEKTaX, a TaKxKe
MPOTUBOPEUUMA PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
HMCTOYHUKAX;



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

BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIUICHUE MTPU PELLICHUH )KU3HEHHBIX TP 0OJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHIE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMU  pa3pellieHHs MNpodJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MTO3HAHUS;

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 TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEMH,
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 JIs1 I0Ka3aTENbCTBA CBOUX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

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

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

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00J1aCTeM;

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-TIONYJISIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBapSAX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHbIX BUAOB U (POPM IPE/ICTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3apPOChl U NMPUMEHATh PA3IUUYHBIE METOMBI NPU TMOUCKE 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 uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (Qu3nueckue 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 YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU /1€ICTBUSAMM:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajJore WM AMCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJjauM, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

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

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 3pPEHHUS C HCIIOJBb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACUCTBUSA MPH PEIICHUH YIeOHOW 3aauu;

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,



pacnpenensTh poiau ¢ y4E€TOM MHEHHMM Y4YaCTHUKOB, OOCYXJaTh 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 3HAYMMOCTH;

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

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUS MpOOJIeM U 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 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

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

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

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

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOH HJPYAMIIMU B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJIETh  HAaBbIKAMHM  IO3HABAaTEIbHOM  pe(ieKCMu Kak  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCIOIBL30BaTh NMPUEMBI pedIieKCUU N7l OLEHKU CUTYyallud, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO NPHHUMATh PEIIEHUS [0 MX
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 MPaBO U MPABO JAPYTHX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
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 CHUTYallMsIX, CBSI3aHHBIX C Ouosorueil. 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
3HAaHUSl €CTECTBEHHbIX HayK, B (OPMHPOBAHMH COBPEMEHHON €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 PaCKpBIBAaTh COJEpP)KaHHE OMOJOTMYECKUX TEPMHUHOB 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 U3JlaraTb OWOJIOTUYECKUE TEOpHH (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpaJibHAs J0TMa MOJIEKYJsIpHOM Owuonoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o 1eHTpax MHOrooOpasus u
MPOUCXOXKEHUSI KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
MPUMEHHMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHWUW, OPraHU3alMsl U IPOBEICHHE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIENYEMbIMU BEIUYMHAMHU, OOBSCHEHUE IOJYYEHHBIX pE3yJbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IMOHSATHM, TEOPUM U 3aKOHOB, YMEHUE JIE€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJTYYEHHBIX PE3YJIHTATOB;



YMEHUE BBIAEIATh CYIIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTUYEecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh MOJyYEHHbIE 3HAHMS AJIi OOBSICHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C Lenblo obecriedeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpPYKaIOUIUX JII0eH, COOII0IEHUs HOPM I'PAMOTHOT'O MOBEJEHUS B OKPY>Karo e
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKUE 33Ja4d Ha MOHO- U
OUTUOPUIIHOE CKpEIMBAaHUE, CLEIUICHHOE HAaC/IEeJOBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

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

YMEHHUE KPUTUYECKHM OLEHUBaThb W HHTEPIPETUPOBATH HH(OPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJIIPHbIE
MaTepuabl), THUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIECAOBAaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

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

[IpenmeTHbIe pe3yabTaThl OCBOeHHs ydueOHoro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHUNA O MECTE W PO OWOJIOTHH B CHCTEME HAYIHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX H
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCcKpbIBATh COICpKaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHITHI: BU/,
MOMYJISIIUsS, TEHO(GOH], DBOJIONHUS, ABUXKYIIUE CUJIbI ((PaKTOphl) IBOJIOIHH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
AKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEIYLEHThl, LENU MUTaHUuf,
AKOJIOTHYECKasl mupamMua, OuoreoreHos, ornochepa;



YMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuu (dBOJIOLMOHHAsA Teopust Y.
JlapBrHa, CHUHTETHMYECKass TEOpUs OHBOJIIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxonactsa K. M. bapa, depenoBaHus riaBHBIX HaIlpaBiICHUH H
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpeNeIsITh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUN, OpraHu3alys U NPOBEJICHUE
OMOIOrMYECKOr0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BEISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIECIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
UCTIOJIh30BAaHHBIX HAYYHBIX TOHATHNA, TEOPUA W 3aKOHOB, YMEHHE JENIaTh BBIBOIBI
HA OCHOBAHMH TOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, TMONYJSLMUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoIeHO30B ¥  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DJHEPrUU B OKOCHUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHUI B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEILIECTB M OMOr€OXHMHYECKUX
LIMKJIOB 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
OKPYKaIOLUX JIt0JIeH, COOIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPY>KaIOLIEH
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOIONOIb30BAHUS;

YMEHHUE peliaTh 3JeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepeHOCca BEIECTB U IHEPTUU B IKOCHUCTEMax (LIeTH MUTAHUS);

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

YMEHHUE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBO MH(pOpPMAIINH, HAYIHO-TIONMYJISIPHBIC
Marepualbl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011as Onosiornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo 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.edso0.ru/7f41c292
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.r/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso0.ru/7f41c292
5 Pa3MHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.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.edsoo.ru/7f41¢c292
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
HanmeHoBaHHe pa3aeioB U TEM nudpoBbIe
Ne n/m past Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIOLIMOHHAS OMOJIOTHS 9 1 bubmorera TTOK
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 OPprauu3Ml i OKpYXAIOIAs Cpeia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 E;f;;?:g;gg}; f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBHIEE 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
" Tema ypoka Kourpoabnsie | IlpakTnueckue Aata mipposkie
n/n Bceero u3ydeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypchbl
bu6moreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
Metoasl mo3HaHUS )KUBOU
npupozsl. [IpakTuueckas pabora
2 NIQ) lp«Ii[IcnonI;OBaHHe pasinHHx 1 05 Bu6mmorexa [IOK
https://m.eds00.ru/863e6122
METOZ[OB MPH U3y4YECHUU
OMOJIOrTYECKUX 00BEKTOBY
3 Buonornueckue CHCTEMEI, 1 bu6moreka [JOK
MIPOLIECCHI U UX U3yUYEHUE https://m.edso0.ru/863e6564
4 XuMU4eckuii coctaB KieTku. Boma 1 bubmmoreka [IOK
Y MUHEPAJIbHBIE COJIN https://m.edso0.ru/863e674e
but6moreka [JOK
5 benku. CoctaB u cTpoeHHE OEITKOB 1 https://m.edsoo.ru/863e6b72
depmeHTb — OHOJIOrHYecKre
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne 1 05 bubmmorexa [IOK
KaTaIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMHUIIa3bl
WA KaTaa3bl)»
bu6moreka [JOK
! YraeBopet. Jlmn e 1 https://m.edso0.ru/863e6870



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

Bbu6morexa IIOK

8 Hyleniosbie kncnotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeTObI U3ydeHUs bu6mmoreka [IOK
kietku. Knerounas reopus https://m.edso00.ru/863e6e88
10 Kierka kak 11eJ10cTHAs >KUBAast
cucTeMa
CrtpoeHnue 3yKkapuoThd eCKOi
kietku. JlabopaTopHas pabora Ne 2
«M3ydeHune cTpoeHHsI KIIETOK bu6motexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUECH
bubmmoreka [IOK
12 ObMmeH BEmECTB MM METa00 MM https://m.edso00.ru/863e766¢
but6moreka [JOK
13 dorociires. Xemocires https://m.edso0.ru/863e7c98
. bubmorexa [IOK
14 ueprerutieckitii oomen https://m.edsoo.ru/863e7aae
KU3HEeHHBIN UK KIIETKU.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabora Ne 3 05 bubmotexa IIOK
«Habmronenne MuTO3a B KJIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKPOITpENapaTax»
16 BuocunTes Oenka. Peakius bubmmoreka [IOK
MaTpUYHOT'O CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsaius — OMOCHHTE3 Oelka bubmotexa [JOK

https://m.edso00.ru/863e796¢e



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

18 Hexknerounsle popMbl KU3HU — bu6mmoreka [IOK
BHPYCHI https://m.edso00.ru/863e7540
but6moreka [JOK
19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmnoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTUI0J0TBOpEHHE.
21 JlaGoparopHas pabora Ne 4 05 bubmotexa IIOK
«M3yyeHne cTpoeHus MOJ0BBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITpernapaTax
99 NunuBuyanpHOE pa3BUTHE bu6motexa [IOK
OpraHU3MOB https://m.edso00.ru/863e8436
['eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U Bu6mmorexa [IOK
https://m.edso00.ru/863e86f2
W3MEHUYHUBOCTHU
3aKOHOMEPHOCTH HACIIETOBAHUS
24 HpI/I3HaK0]I3). MOHorI/IGpI/II;LHoe brbmmorexa LIOK
https://m.edso0.ru/863e8878
CKpellMBaHue
UTUOPUTHOE CKPEIIUBAHHE.
25 gaKOH EejaBHcmforLE butamorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
CuerieHHOE HacJIeIOBaHUE
26 npu3HakoB. JlabopaTopHas pabota 05 bu6motexa [IOK

Ne 5 «M3ydyeHue pe3ysbTaToB
MOHOTHOPUTHOTO U TUTHOPHUTHOTO

https://m.edso00.ru/863e8c60



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
https://m.edsoo.ru/863e8c60

CKpeIlMBaHus y Jpo30(duibl Ha
rOTOBBIX MUKpOIIpEnaparax»

I'enernka nona. Hacnenosanue bu6moreka [JOK
27 1
MIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM https://m.edso0.ru/863e8c60
N3menuuBocTh. HeHacnencTBeHHas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. 3y4yenue bubmoreka [IOK
28 . 1 0.5
MOIU(PHUKALMOHHON U3MEHUUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOT O psija
Y BapUALMOHHON KPUBOI»
Hacnencreennast ”3BMEHUMBOCTb.
29 JlaGopaTopHas pabora Ne 7. 1 05 bu6motexa [IOK
«AHanM3 MyTanui y 1po30(uisl https://m.edso0.ru/863e8efe
Ha rOTOBBIX MUKpOIIpernapaTax»
but6moreka [JOK
30 Perterinia senonexa L https://m.edso00.ru/863e8d78
Pe3epBHbIii ypok. O0001IEeHNE 110
31 teme «HacaencTBeHHOCTh | 1
W3MEHUYHMBOCTh OPTaHU3MOB)
bu6moreka IIOK
32 Ceekuis Kak Hayka i Ipouece L https://m.edsoo0.ru/863e9214
33 MeToabl U JOCTHXXEHUS CEIEKIIUN 1 bubmmoreka [IOK
pacTEeHHI M )KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHomorus kak oTpacib 1 bubmmorexa [IOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 34 4

ITPOTPAMME



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
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 IIPEACTABICHUN 1 bubmuotexa IIOK
00 3BOJIIOIIUU https://m.edso00.ru/863e9570
bu6moreka [IOK
3 MitkpospomoLts 1 https://m.edsoo.ru/863e9cle
[Tomynsmus KaKk 3JeMeHTapHas
eMHUIA BUIA U YBOJIOIUH.
4 HZGOPIE-IITOPHZ;H pabota JL\II'Q 1 1 0.5 bubmmorexa [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/863e9ed
Pe3ynbTaThl 3BOMIONINHN:
IPUCIIOCOOJIEHHOCTh 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 3emiie https://m.edsoo0.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/863ea8hc
pacTeHUi U )KUBOTHBIX B
KOJIJIEKIUS X))

14 CoBpemeHHas cucrema bu6motexa [IOK
OpraHUYECKOro MUpa https://m.edsoo.ru/863ea48e
DBOJIIOIUS YEIIOBEKa bu6moreka [JOK

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

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

17 OCHOBHbIE CTaU¥ 3BOJIOLUU
4eJI0BeKa

18 YenoBeueckue pachl U MPUPOAHBIE bubmmorexa [IOK
aJanTalyy 4eIoBeKa https://m.edso0.ru/863eaea2
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 W 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 Bu6mmorexa [IOK

https://m.edso0.ru/863ebl0e
obutanusi». JlabopatopHas pabora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHUE YEPEHKOB KOJIEyca»
bu6moreka [IOK

23 buotiteckne GaKTopel https://m.edso0.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.edso0.ru/863eh46a

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

97 9KOCHUCTEMBI. DKOJIOTHIECKUE bu6moreka [JOK
nupaMuipl. CBONCTBA 3KOCHUCTEM. 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, 11 knacc/ [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkuronepHoe o0miectBo «M3narenscTBo
«IIpocBenieHne»

buonorus. 10 xnacc / [laceunnk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue/
[Tox pen.ITaceunnka B.B., AkunonepHoe o6miectBo "M3narenbcTBo

"IIpocBenienue"

METOJANYECKHNE MATEPUAJIBI IJISA YUUTEJIA
VYMK «buonorus» Ilaceunuk B.B., Cymaroxun C.B., I'anontok 3.1,

[IBenon I'.I"./ mox pen. [laceunuxa B.B. «JIuaus »u3Hm»

HAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. https://foxford.ru/ - onnaitn-mkona doxchopa

2. https://ad.school.mosreg.ru/yaklass - fIxnacc - oGygaroniue u MPOBEPOUHBIC
MaTepuabl

3. https://resh.edu.ru/ - Poccuiickas 31eKTpOHHAS IIIKOJIA
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