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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHOJIOTHH TEOPETUYECKYIO OCHOBY s
onpeneneHusl MOAX0J0B K (OPMHUPOBAHUIO COAEpPKAaHUA YydeOHOro mnpeaMera
«buonorus» cocraBuiaM: KoHUentyaibHble mnonoxeHus PIoC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIel, CoJlepKaHMs, pE3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX IENSIX U
OPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
ob1iero oopazoBanus B Poccuiickoit denepannu, a TAKKe MOJI0KEHUS O crieuduke
Oouosoruu, €€ 3HAYEHUH B TIO3HAHUM IKUBOW TMPUPOJABI U OOECleYeHUU
CYILIECTBOBAHHS 4YeJIOBEUECKOro oodmiecTBa. COrjaacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpEeIeJICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI 110 OMOJIOTUHU U €€ CTPYKTYypa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBIeHUe O MesX, 00 o01el cTpaTeruu
0oOy4eHus1, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUeOHOTO peMeTa
«buonorusy, onpenenser 00s13aTeabHOE IPEAMETHOE COAEPKAHUE, ETO0 CTPYKTYPY,
pacnpenesnieHde Mo paszieliaM M TeMaM, PEKOMEHAYEMYIO0 MOCIIEe0BATEIbHOCTb
U3Y4YEHUS] Y4EOHOr0 MaTepualia ¢ yuéToOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKM OOpa30BaTENbHOIO TpOIEcca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImxcs.

B mporpamme 1o 61M0JI0THUHU TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHBIM M TMPEIMETHBIM pe3yJibTaTaM oOOy4YeHUs B
dbopmMupoBaHuU OCHOBHBIX BHJIOB y4eOHO-T103HABATEIIbHOM
JeSTeNbHOCTH/Y4eOHbIX JIEHCTBUI O0OydYalomuXCsi MO OCBOCHHIO COJEp:KaHus
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaIn30BaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYe€HHUM Owojoruu, Onarojapss yemy B Hel
MpPOCMATPUBACTCS HAMNPABICHHOCTh HA pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHUS, [EHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIICHHWEM K OKpPYXKAIOIeH MPUPOTHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOTIOTUUECKUX TEOpHUH, a TakKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU ISl PEIICHHS MTPUKIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
IF€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS SKOJIOTHYECKH 11€J1IeCO00Pa3HOro
IIOBEJCHUS B OKPYXAIOUIEH MPUPOJHOUN Cpelle, aHaIu3a BIMSHUS XO3SMCTBEHHOU
NEATEIbHOCTH YEJI0OBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX KOCUCTEM.
Ycunienne BHHUMaHUS K MPUKIAAHON HANpaBJICHHOCTH Y4eOHOro mpeaMera
«buonorus» NpoIUKTOBAHO HEOOXOAMMOCTHIO 00ECIICUEHH S YCIOBUM JIJIsI pEIICHUs



OJIHOM M3 aKTyaJbHbBIX 3a/1ay IIKOJIBHOTO OMOJIOrHYECKOro o0pa3oBaHus, KOTopas
npeanonaraeT (GOpMHUPOBAHHE y OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buosnorus Ha ypoBHE cpenHero oOIero oOpa3oBaHHS 3aHUMAET BaXXHOE
mecto. OHa obecrieunBaeT (GopMUpoBaHUE y OOYYArONIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIMpSeT U 0000IIaeT 3HaHUS O KUBOHM mpupojue, eé
OTIUYHUTEIBHBIX MpPHU3HAKAaX — YPOBHEBOW OpraHU3alldd W JBOJIOIUHU, CO3MAET
yCIOBUSL  JJIs: TO3HAHMS  3aKOHOB  JKMBOM  NpupoAbl, (OpMUPOBaHUSA
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HABBIKOB 370POBOTO U Oe3omacHOro o0Opasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TaKXKe JIJIsl PeLICHHS] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  obmero  o0pa3oBaHUA,  COIHAIM3ALNN
oOyuaronuxcs. M3yuenue Ouosiornu o0ecreunBaeT ycioBus A (pOpMUPOBAHUS
UHTEJUIEKTYabHbIX, KOMMYHHKAallMOHHBIX M HWH(GOPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaldyd OMOJOrMYECKHX 3HAHUH ¢
IPEICTaBICHUSIMH U3 APYTUX YI€OHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH U
reorpadun. Ha3BaHHbIe MOJNIOKEHUS O TMpeIHAa3HAYECHUH Y4YeOHOTo IpenaMera
«buonorus» cocTaBUM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COAEpX aHMs, MPEACTaBICHHONO B MPOrpaMMe IO
OMOJIOTUH.

Ot16op coxaepxkanusi yueOHOTrO mpenmera «buosorus» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMI KYyJIbTypOCOOOpPA3HOrO IMOJAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: OJDKHBI OCBOMTH 3HAHHMS M YMEHUS, 3HAUYUMBIC MJIs
dopmupoBaHus O0O0mIeH KyJIbTYphl, ONpPEICISIONINE aJeKBaTHOE IIOBEICHUE
YeloBeKa B OKpY)KAroIIed MPHUPOJHON cpejie, BOCTPeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU M TIPAKTUYECKON AesTenbHOCTH. Oco00oe MEeCTo B ITOM CHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COACPKAHMS, KOTOPbIE CIY>KAT OCHOBOM AJi1 (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
[HEHHOCTHBIX  OPUEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHM3aIl[uU
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKTypHpOBaHHE COJEpKaHUS yuyeOHOro MmarepHala B MPOrpamMMme IO
OMOJIOTHH OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHS 3HAHHH 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIbI, O €€ ypOBHEBOW OpraHU3alluU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICTICHBI CIICAYIOIINE COAepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HayyHOTO To3HaHUs», «KieTka kak Ouonornueckas cucreMay, «OpraHm3m Kak
Oouonoruyeckas cucreMa», «CucreMa M MHOroodpasue OpraHuyYeCKOro MHPay,
«OBOJIOLINS )KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTUY.



Ilens m3ydenuss ydeOHOTO TpeameTra «buonorus» Ha 0a30BOM YPOBHE —
OBJaJicHUE  OOYYaIOIMMUCA 3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAJbHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JEUCTBUM B OTHOILIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTuxeHre 1enu u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a3oBoM
ypOBHE 00€CTIeUMBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBbI 3HAHUH O OUOJIOTHYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUiiaX, CIyKalluX OCHOBOMU
st (OpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAy4YHOM KapTHUHE MHpaA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AlMU, BBIIAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYy4YarOIIMXCS MO3HABATEIbHBIX, WHTEIUICKTYalbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B MpOIECCe aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3TJISAO0B, WIACH M TOJIXOI0B K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHu3alluu;

CTAaHOBJIEHHE Yy oOydaroumxcst oO0mell KyJabTypbl, (YyHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUH 3HAHUH U OMBITA, MOJYUYEHHBIX TPU U3YUYECHUHU
OHoJIorny;

dbopmupoBaHue y O0OydYarOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKNX 3HAHUM B MPAKTUUECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTH;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS YEIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS DTHYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIIEAOBaAHUIA;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpHI, 151 (GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHUS;

npUMeHEeHUe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KM3HU TS
OILICHKH IOCJEICTBUI CBOEH AESATEIBHOCTHU 110 OTHOLIEHUIO K OKPYIKAIOIIEH cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHWE W COONIOACHHE Mep NPOPUIAKTUKA
3a00seBaHUM.

B cucreme cpennero oOmiero oOpasoBaHusi «buosorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0SA3aTENbHBIM yUE€OHBIM IMPEIMETOM, BXOMISIINM B
coCTaB MpeaMeTHON 001acTi « EcTecTBEHHO-HAayYHbIE TPEAMETHDY.

JI1s u3yueHusi 6MoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHus
otBoAuTCs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Heaeno), B 11 kitacce — 34 yaca
(1 yac B Henento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B opMUpPOBAHUN COBPEMEHHOM HayYHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHX HaYK.

MeTopl TIO3HAHMS KUBOUM TIPUPOBI (HAOTIOACHUE, SKCIIEPUMEHT, ONTUCaHUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toprpersi: Y. Hapsun, I'. Menaens, H. K. Konbios, [{x. Yorcon u @. Kpuk.

Tabnuiel u cxembl: « MeTOo bl MO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonmb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

JXusbie cucTembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonorun. OTinune
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIbIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHH OpPraHU3aluU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI M MHUHEpaJbHbIX BewlecTB B Kkierke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMbIe 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (NI€pBUYHAsl, BTOPUYHAS, TpPETUYHAsT U
4eTBepTUYHAs CTPYKTypa). XHUMUYECKHE CBOHCTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHI — Onosiornueckue katanu3aTopbl. CTpoeHue pepMeHTa: aKTHBHBIH
HeHTp, cyOcrpatHas cnenuduuHoctsb. Kodepmentsl. Butamunbl.. OTanuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaJIN3aTOPOB.

VYrieBoibl: MOHOCaXapu sl (TIH0K03a, prud03a U Ae30KCUpr003a), TUucaxapu bl
(caxaposa, JlakTo3a) W Tonucaxapunibl (Kpaxmai, TJIMKOTeH, IIeJUTI0N03a).
buonorunyeckue GpyHKINM yTiIeBOO0B.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢yukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaet PHK. AT®: ctpoenne u GyHKIIUH.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (paKkToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KIETKHU.

Kierka kak nenoctHas sxuBasi cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTast
HapykHas MmemOpana, monekynbl JIHK kak reHermdeckuit ammapar, cuctema
CUHTE32a OelKa.

Tumnbel KJIETOK: JyKapuoTHUecKas M mpokapuotuueckas. OcCOOEHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTE€HKA, MITMKOKAIMKC, WX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
nu30coMBbl.  [1oTyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPHUHU, IUIACTUIBIL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

SAnpo — perynaropHslid HeHTp KieTkd. CTpoeHue sjpa: saepHas o00JI0YKa,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bbap.

Jnarpammel: «PacripeneneHne XMuMUUECKUX JJIEMEHTOB B HEXKUBOU ITPUPOJAEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuiel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunTtes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue depmenra», «HyknennoBsie kuciaorsl. JJHK», «Ctpoenne mMoyeKybl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabota Ne 1. «/3yueHune KaTaIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIa3bl UK KaTaiasbl).

JlaGopatropuas pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK PpaCTCHU,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboau3M. AcCUMIIISIIUS (TJTACTUYECKUT OOMEH) U
JUCCUMUJIISIUS (SHEpPreTuueckruii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepmeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UPYIoIre OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
aAKKyMYJUPOBAHHUE SHEPTHH B KJIETKE. DTarbl SHEPreTUYeCKoro ooMena. I mukomius.
Bpoxenue u ero Buabl. KucimopogHoe OKuCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxkucinurensHoe GpochopunupoBanre. IPHEKTUBHOCTh IHEPrETUYECKOT0 OOMEHA.

Peakuumn wmarpuunoro cuHTe3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanus reneruyeckod MH(poOpManuM B KIETKe. ['€HETHUYECKHM KOJ M €ro
cBorictBa. Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnauus — 6uocunTes
Oenka. Ortanbl TpaHciasiuuu. KomupoBanuwe amuHOKHUCIOT. Ponbp pubocom B
OuocuHTese Oenka.

Hexnerounsie hopmbl sxu3Hu — BUpychl. Mcropust otkpeitus Bupycos (/. 1.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
baktepuodaru. bonesnu pacTeHuid, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc nmmynozaedpunura yenopeka (BUY) — BozOyautens CIIM/]a.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, JI. . MBanosckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHb nukn Bupyca CITN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uUHTepdaze. Perumkanus — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonornuyecknue OCHOBBI PA3MHOXKEHUS W HWHAWUBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetkun — muto3. Craauu mutoza. [Ipoueccsl, nmpoucxonsiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaauiax Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT U
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SMIEKJIETOK W crepMaTo30ugoB. OIUIO0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHe. THUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYUHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TIOJNOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeToreHe3 y MIIEKONUTAIMINX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHUS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BuTusi rTeHETUKU. PoJib uTOIOrun
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTUYeCKUil). (OCHOBHBIE TI'€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €IUHO00pa3us THOpPUIIOB MEPBOTO
nokoJieHus. [IpaBuiio qOMUHHPOBaHUS. 3aKOH PaCIICIUIEHUS IPU3HAKOB. | nnore3a
YuCTOTHI raMeT. [1oHoe 1 HenoIHOe TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemienHoe HaclieoBanue npusHakoB. Pabora T. Moprana no ciiermjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne clenaeHns reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIECACTBEHHOCTHU. | eHeTuYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OIPENEICHUE M0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OomMoOrameTrHsle M rereporameTHble opraHu3Mmbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOJU(PUKALMOHHON M3MEHUYUBOCTU. BapuallmoHHbIN sl U BapuallMOHHAsL KpUBasl.
Hopma peakuum npusHaka. KonndecTBEeHHbIE M KauE€CTBEHHBIE NMPU3HAKA U UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuunHbl MyTaluid. MyTtareHabie (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BresnepHas HacIe1CTBEHHOCTh U N3MEHYNBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI[P-ananmu3a. HacnencrtBennole 3a00ieBaHUsI 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne W TeHeparuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuHIMIIBI
310pOBOro 00pa3a >KU3HH, AUATHOCTUKU, MPOPUIAKTUKHA U JICUCHHUS] TEHETUYECKUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKOU
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHUN YeTIOBEKa.

JlemoHcTpanum:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmu1s! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKast
OCHOBa», «3aKOH PACIIECILICHUS U €70 HUTON€HETUYECKAsl OCHOBA», «3aKOH YMCTOTBI
rameT, «Jlurubpunnoe ckpemubanue, «Llutosornueckre 0CHOBbI AUTUOPUIHOTO
CKpeluBaHus», «Meio3», «B3zanMmonelcTBiue aJuiesIbHbIX T€HOBY, «I eHeTHUeCcKue
KapThl PacTeHMil, )KUBOTHBIX U 4YEJOBEKa», «I'eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuoTunbel 4enoBeKa W KMBOTHBIX,
«Bunel m3menunBoctny, «MonudukanmonHas W3MEeHUYMBOCTHY, «HacnenoBanue
pesyc-bakropay, «['eHeTnka rpynn KpoBu», « MyTanuoHHass U3MEHYHBOCTD.

OGopynoBanue: MoAenH-aniuMKanu «MOHOTHOpUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JluruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOII U1 MUKpomnpemnapaT «Jpo3odunay (Hopma, MyTauu Gopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «I 'opox moceBHOM.



JlabopaTopHble U paKkTH4ecKHe padoThbl:

Jlaboparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIpPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauUKaIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO Psiia U BAPUALMOHHON KPUBO».

JlaGoparopHas pabora Ne 7. «AHanu3 myTtanuil y 1po30(duiibl Ha TOTOBBIX
MUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHue M aHaJlIW3 POAOCIOBHBIX
YEJIOBEK.

Tema 7. Cestekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuusi Kak Hayka WU MpouUecc. 3apOKICHHUE CENEKIUH U JIOMECTHKALHS.
VYuenue H. U. BaBuiioBa o 1nieHTpax mpoucxoxaeHUs: © MHOT00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOMCXO0XKIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIMKU. MaccoBBIi U MHAUBUYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
ckpeniuBanue — WHOpuauHT. Ywmcras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, nnu rubpuaHas cuia. HepoacTBEHHOE CKpelIMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpunusanus 1 e€ ycnexu. IcKkycCTBEHHBI MyTareHe3 1 nojydeHue
MOJIUIUIOUIOB. JIOCTHKEHNUS CEIEKIMN PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak OTpacib MHPOU3BOACTBA. ['€HHAs WH)KEHepus. OTalbl
cozganuss pexomOuHaHnTHOM JIHK wu TpaHcrenneix opranusmos. Kierounas
uHKeHepus. Kierounble KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUMN.
KiioHnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W otudyeckue  mpodmembpl. MO - reHeruuecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toprpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuiel u cxeMbl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopojbl TOMAIIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX
pactenmity, «OtaanéuHas rudpuausamnus», «Padotel akagemuka M. @. MiBanoBay,
«Jlomumnonnus», «OO0BEKTH OuoTexHONOTHNY, «KiIeTouHble KyIbTYyphl U
KJIOHUpOBaHue», « KOHCTpyHnpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opyioBaHKE: MYJISIKH TJI0JIOB U KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHUS.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypcus «OCHOBHBIE METOJIBI M JIOCTHXKEHUSI CEJIEKIMA PACTCHUU H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, MIJIEMEHHYIO bepmy,



COPTOUCTIBITATENIFHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIMOHHASE OMOJIOTHS.

[Ipennoceuiki BO3HUKHOBEHHSI HBOJIOIMOHHOW TEOPUHU. DBOIIOIMOHHAS
Teopust U €€ MecTo B OuUoNOruu. BiusHUE >BOJIIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUH U JPYTUX HAYK.

CeugerenscTtBa 3Bosronuu. llaneoHTosormyeckne: MoOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOM JIETOMHMCH, TEepeXoJHbie (OpPMBEI.
buoreorpaduyeckue: cxoacTBO U paznuuue GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBA U PA3jIvuusi SMOPHOHOB PpAa3HBIX BHUOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTMYHBIC,
PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOCTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OBomtonimonHass teopuss Y. JlapBuna. Ilpenanochulki BO3HUKHOBEHUSA
JTapBUHM3MA. JIBIDKyIIME CHJIBI DBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOKEHUE MPH OTPAHUYECHHOCTH PECYpPCOB, HEOMPEAEIEHHAs W3MEHYUBOCT,
0opr0a 3a CyIlecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas teopus 3Boouu (CTI) u €€ OCHOBHBIE MOJI0KEHHUS.

MuxkposBoironus. [Tomynsnns Kak eAMHULA BUIA U 3BOJIFOLUU.

JBrkymue cuiibl ((hakTopbl) SBOJIONKUU BHIOB B MpUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMyNSAIMOHHBIE BONHBI W JpEid
reHoB. M3odius u Murpanus.

EcrectBennbiii oTO0p — Hampabiswonmid Qakrtop 3Bomonuu. Dopmel
€CTECTBEHHOI0 0TOOpA.

[IprcnocoO6aeHHOCT, OpPraHM3MOB Kak pe3ysbTaT 3BoJoIuu. [Ipumeps
IPUCHOCOOJICHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOAJANTALIUY.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonorusi. DopMbl  3BONIONUU:  (QUIETUYECKAs,, JUBEPreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatumMocTh 3BONIOIUY.

[IpoucxoxneHue OT HeclelualIu3upOBaHHBIX NMpenkoB. [Iporpeccupyromas
crienranu3anus. AJanTUBHAS paualiusl.

JemoHcTpanum:

[Toprpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabnuier u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apOoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroodpasue CopToB pacTEHUI,
«MHorooOpazue  mopon ~ KUBOTHBIX»,  «[lomymsamum»,  «MyTanuoHHas
U3MEHYHUBOCTH», «Apomopdo3by, «Unuoamanrammm», «OO0mmas aereHepanus,
«/IBmxymme cunel sBomonun», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bun000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUEY.

OO6opyioBaHME: KOJIJIEKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPAaCKH,
Ha0Op IUIOAOB M CeMsiH, KoJuleKus «lIpumepsl 3alIMTHBIX MPUCIIOCOOJIEHUN Yy
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPABICHUS IBOJIIOIUNY, O0BEMHAS MOJEIb
«CTpoeHHE roJIOBHOTO MO3Ta IIO3BOHOYHBIXY.

buoreorpaduueckass kapra wmmpa, KoiieKius «DOpMBI COXpaHHOCTH
VMCKOIAEMbIX JKMBOTHBIX M pPacTeHUi», Mojenb anmiukanus «llepekpéct
XpOMOCOM», BIIaXKHbIE IIpenapaThl «PazButue HacekomMoroy, « Pa3BUTue JSATrymKku»,
Mukponpenapar «JIpozoduna» (Hopma, MyTaiiuu GopMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHbIe M IPaKTHYeCKHe padoThbI:

JlaGoparopuas padora Ne 1. «CpaBHeHHE BHJIOB 1O Mopdogoruueckomy
KPUTEPHUIO».

JlabopaTtopnas padota Ne 2. «Onucanue nprucrnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe U Pa3BUTHE KM3HHM HA 3emuie.

JloHayuyHbIE TIPEICTABICHHUS O 3apOXKJICHUM XKU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W TaHCHepMus. XUMHYecKas
9BOIIOLIMSI. AOHMOTEHHBIM CHHTE3 OPraHWYEeCKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON ABOMIOINH. HavanpHbIe 3Tansl
ouosornyeckoi 3oy, ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKHU. [lepBble KIIETKM M WX 3BOJIOLUS.
DopMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam U nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUMCKHUH,
OPJIOBUKCKUH, CHITYPUUCKHM, T€BOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30¥cKas 3pa ¥ €€ Iepruobl: TPHACOBBIN, IOPCKUM, METOBOM.

Kaiino3olickas »3pa W €€ TNepuoapl: TNaJCOr€HOBBIM, HEOIrCHOBBI,
AHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U Te0JOTMYECKUX IpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOLMU PACTUTENBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [10sIBIIEHHE, pacBET U BBIMUPAHHUE TPy KUBBIX OPraHU3MOB.



Cucrema OpraHM4eckoro Mupa Kak OTpaxeHue 3BoJrolHH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPTaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTM KaK HayKa. PasBurue npeacraBieHui o
NPOUCXOKICHUHN YeNoBeKa. Meroabl Hu3ydyeHus aHTponoreHesa. CxXoacTtBa u
pasnuyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MTOJI0KEHUE YEIIOBEKa.

JIBrkymue cuibl ((pakTopbl) aHTponorenesa. HacneacTBeHHas K3MEHYUBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, MU3TOTOBIECHUE OpPYIUM
TPY/la, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMH U BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UeoBek
yMmenslii, YenoBek mnpsamoxondmmid, YenoBek HeaHAepTalbCKul, Yenosek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpEMSl CYIIECTBOBAHMS, 00JIaCThb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.

YenoBeueckne packl. OcCHOBHBIE  OONbIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (9KBAaTOpUaJbHAs),  MOHTOJOUJHAs
(a3maTcko-amepukaHckasi).  YepTbl  NPUCIOCOONEHHOCTH  TMpEACTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMS. EIMHCTBO 4YeIOBEYECKUX pac.
Kputuka pacnsma.

JdeMoHCcTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3nukHoBenume ConHedyHOM cuUCTEeMBl», «Pa3Butme
opranuyeckoro mupa», «PacturenbHas KieTka», <«OKHBOTHas  KJIETKay,
«IIpokapruoTnueckas kieTka», «CoBpeMEHHas CHCTEMa OPraHUYECKOTO MHUPAY,
«CpaBHEHHE aHATOMHYECKHX YEpT CTPOCHUS YEJIOBEKAa W YEeJIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE Me€CTa NaJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4eNOBEKa», «/lpeBHeunmme moam», «/peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BEUECKUE Pachly.

O6opynoBanne:  mymsku — «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTallblla, KPOMAaHBbOHIIA), CIJIENKH WIU
U300paKEHUSI KaMEHHBIX OpYyJIui NEepBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPH,
pyOuna, ckpebna), TreoxpoHoJOrudeckass Tabmuna, Kkojuiekuus «Dopmbl
COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble U nNpakTH4ecKue padoThl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PacTeHUU U
KUBOTHBIX B KOJUIEKLUSX).

DKCKypcHsi «IBOJIOLHS OPraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeAUECKUI My3€eil).

Tema 3. Opranu3mMbl U OKpY:KawIas cpeaa.



DKOJIOTHsI KaK HayKa. 3ajaul U pa3Jiesbl 3KOJIOIMU. MeTOIbl 3KOJIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JAYLIHAs, MOYBEHHa,
BHYTPHUOPTraHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccuduxarus sxonornueckux (aKkTOpoB:
abnotuyeckre, OWOTUYECKME U aAHTPOINOreHHble. JIeHCTBUE SKOJOTMYECKHX
(baKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. POTONEPUOIU3M.
[IpucniocoOneHuss OpraHU3MOB K  JCUCTBUIO  aOMOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue daxktopsl. Busibl OMOTHYECKUX B3aUMOICHCTBUN: KOHKYPEHIMS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmsel. [lapasutusm, koomepauusi, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OMOTMYECKUX B3aUMOJEWUCTBUI MJId CYIIECTBOBAHHS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKUA nomyysiuud. OCHOBHBIE IOKa3aTENH
NOMYJISILMU: YHMCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[mHaMrka 4ucIeHHOCTH MOMYJISIUU U €€ peryJssius.

JdeMoHcTpanuu:

ITopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «IIpupognbie 30HbI 3emun», «Cpeabl oOMTaHUS
opranusmoBy», «®Dotonepuoanszmy», «llonynauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHPY30puu-Ty Penbkny, «[IuteBbie memm.

JlabopaTopHble U IpaKkTH4ecKne padoThbl:

JlabopaTtopnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PacCTECHUH W3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «IToacyét NA0THOCTH NOMYJSUMNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo011ecTBa M DKOJOTHYECKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
NpPOCTpAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momuHantel. CBA3U B
OHOIIEHO3E.

Dkojoruueckre cucrembl (dkocuctembl). [lonarne 006 »skocucTeme W
ouoreoneHo3e. @DOYHKIMOHAIbHBIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUH B HIKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHU SKOcucTeMBI. [1uieBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelId 3KOCHCTEMBI: OuoMacca, MPOAYKLUHS. OKOJIOTMYECKHUE MUPaAMHJIbL:



IPOIYKIIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBAa HSKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOMHOTO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycTOMYMBOCTH »dkocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HO0Opa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdepnl. XKuboe BemectBo U ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak
rI00anbHOW 3KOCUCTEMBI. J(MHamMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOreOXUMUYECKHUE ITUKIIBI 3JIEMEHTOB (yIJiepoa,
azota). 30HAIBbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiu. AHTpONOreHHble U3MEHEeHHs B buocdepe.
I'moGanbHbIE PKOJTOTHUYECKHE TTPOOIICMBL.

CocymiecTBoBaHHE NPUPOJIbI U yesioBeuecTBa. CoxpaHeHne OnopazHooOpasusl
KaK OCHOBa YyCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOIHBIMU PECYpCaMU U UX UCTOIb30BaHMe. JloCTHKEHUS OMOJIOTUH U OXpaHa
PUPOJIBIL.

JemoHncTpanum:

[Toptpetsi: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuubr u cxemsl: «[lumesbie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenmn nuranusy, «IKOIOTHUECKAs MUPAMUIAY,
«buocdepa u genoBek», « IKocUCTEMa MHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JACHCTBUS Ha IPUPOLY», «BaxkHEH e UCTOYHUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTamistomas ouochepsn,
«®akrTopel  nmerpamaumu  nouB»,  «llapHukoBelii  3ddexT»,  «DakTOpbI
paaMoaKTHUBHOIO 3arpsi3HeHus Ouocdepsl», «OOmas crTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopor azora B mpupoe».

OOGopynoBanue: Mojelb-anmuMKanus «TUnuuHble OMOIIEHO3bI», TepOapuii
«PacTtutenbHbie coobIIecTBay, KoJuiekuun «buoreHo3y, «Bpeaurenu BaxxHeHmmx
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», FrepOapuu 1 KOJJIEKIIMA PACTEHUHN U dKUBOTHBIX,
NpUHAJJIeKAIIIE K Pa3HBIM SKOJOTUYECKUM TpyIinaM oJHoro Buaa, Kpacnas kaura
Poccuiickoit ®enepanuu, H300paKeHUsT OXPAHAEMbIX BHUIOB pACTEHUUA U
KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3yJbTaram
OCBOEHHUsI  OOy4YalOIIMMHUCA IPOrpaMM  CpPEAHEro  00Iero  oOpa3oBaHUSL:
JUYHOCTHBIM, METAPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICIIEHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHNWE OOYYAOIIMMHUCS POCCUHCKOM
Ipak IaHCKOMW MICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMpPEJCICHNI0, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
IICJICHAMNPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAIUIMA Pa3BUTHI OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS B CBOCH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OHMOJIOTHYECKOTO  00pa30BaHUsA, HAJIHMYHWE DKOJOTHYECKOTO IMPaBOCO3HAHHMS,
CIOCOOHOCTH CTABUTH LM U CTPOUTH KU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHHUS IMpeamMeTa «BHOIorus» JOCTUTalOTCS B
CIMHCTBE Y4YeOHOW M BOCHHUTATEIILHOW JIEATCIILHOCTH B COOTBETCTBHU C
TPATUIIMOHHBIMH POCCHUCKUMH COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU I[CHHOCTSIMH, IPUHATHIMH B OOIIECTBE MpPaBUIaAMH U HOPMaMH
MOBEJICHUST U CHOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHUS H
CaMOpPa3BUTHs, pa3BUTHS BHYTPCHHEH TMO3UIMHM JIMYHOCTH, MaTPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJAa U CTapIileMy MOKOJCHHIO,
B3aHMHOTO YBaXCHHsS, OCPEKHOI0 OTHOIIECHHUS K KyJIbTypHOMY HACICAUIO H
TPaIUIMSIM MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, mpupojae u
OKPY’KarolIen cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUs y4yeOHOro mpeamera «buomorus»
JOJKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
c(OPMHPOBAHHON BHYTPCHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPHCHTAIMi, TIMO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA M OIBITA AEATEILHOCTH B MPOIECCE PealH3aliid OCHOBHBIX HAIpaBICHHI
BOCITUTATEIBHOMN JIEATEIIbHOCTH, B TOM YKCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD I'PAXKTAHCKOM MO3UIMH 00YYaIOIIErocs Kak akTHBHOTO

OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEIIBHOCTH MTPU CO3JaHUU YUEOHBIX
POEKTOB, PEIICHUH Yy4YeOHbIX U T[O3HABATEIbHBIX 33/7a4, BBIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAJIbHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M WCCIENOBATENLCKUX 337a4, YBAXKHUTEIHBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTH POCCUUCKON IpakIaHCKOW MIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHHS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOHM Kpail, cBOO PonuHy, CBOM $3bIK M KYJbTYpYy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM ITPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHs OWOJOTMM B TO3HAHWHM 3aKOHOB
PUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujerHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOIO TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



MOHUMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOopMHPOBAHMUS KYJbTYPbI 3I0POBbSI U
3MOIMOHAJIBLHOIO 0JIaronmoJIy4ns:

MOHUMAHUE U pealii3alus 3I0pOBOTo U 6€30MacHOro o0pasa *Ku3HH (310pOBOE
MUTaHKUE, COOJTIOJICHNE TUTUEHUYECKUX MPAaBUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHSATHH W OT/AbIXa, peryispHas (Qu3nueckas aKTUBHOCTb), OEPEeKHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PH3UYECKOMY H
MICUXUYECKOMY 37I0POBbIO;

NOHUMAHUE LEHHOCTH MpPaBUJ HWHIWBUAYAIBHOTO UM  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINX 3JOPOBBIO U KU3HH JIIOJICH;

OCO3HAHUE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPHUBBIUCK (YHOTpeOICHUS
AJIKOT'0J1s, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IUuHbIM cdepaMm MnpodecCUOHANBHONU JESTEIHbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymed npodeccun MW peaTU30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTMYECKH 11e7IecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMSI;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KYJIbTYpbl: MNPUOOPETEHUE OMbITA
MJIAHUPOBAHUSI TIOCTYNIKOB K OLEHKH WX BO3MOXHBIX TMOCIEACTBUN ISt
OKpY>KaroLen Cpe.ibl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
pelIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpETAEMBbIE TPU NU3YUEHUU OMOJIOTMH 3HAHUS
M yMEHUS TpUd  pEHICHUH MpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOJIONIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBENCHUS B TMPHUPOJIE,
HaMpaBJICHHBIX Ha COXPAaHEHHWE pABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepnl);



AKTUBHOE HENMPUATHE ICUCTBUM, TPUHOCSIIUX BPE] OKPYKAIOLIEH PUPOTHON
cpene, yMEHHE MPOTrHO3MPOBATh HEOJIAroNpUATHBIE 3KOJIOTMYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX ICHUCTBUH U NIPEIOTBpALaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUIEHUS, SYKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLAAIBHOMN
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOMN JEATETbHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YWTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHuE crneuu@uku OHOJOTMU Kak HayKd, OCO3HaHUs €€ poju B
(opMUpPOBaHHN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
OPEACTABICHUS. 00 OKpPYXAlolEM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOlecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHud MpodieM
COXpaHEHUs TPUPOIHOTO PAaBHOBECHS,

yOexk1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
oOecrieueHrss HOBOIO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEYECTBa, IOUCKA MyTeH BBIXOAA U3 INIOOAJIbHBIX HKOJIOTUYECKUX MpOoOsIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUW B IENIX
NOBBIIIEHUS OOIIEHl KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyemon
IpY U3y4EeHUU OMOJIOTHH;

MOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHWS /JIs aHajdu3a u
OOBSACHEHHMS SBJIICHUW OKPYXKAIOLIEro MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHUE JielaTh OOOCHOBAHHBIC 3aKIIIOUEHUSI Ha OCHOBE HayuyHbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAHHE ILIEHHOCTHM HAyYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIISATH
IPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH MMOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHS yueOHOTro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMble IS (OPMHUPOBAHHMS MHPOBO33PCHHS OOYYArOITUXCS
MEXTUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHBIC TTOHSITHUS, OTPAKAIOIIHEC
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CIHEeONU(PHKY METOJOB TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPIHs, SBJICHHUE, MPOIECC,
cHUCTEeMa, HAy4YHBIH (haKT, IMPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TCOPHS,
WCCIIeI0BaHNe, HAOI0ICHNEe, U3MEPEHHE, YKCIIEPUMEHT U IPYTHX ), yHUBEPCATLHBIE
y4deOHbIe JeicTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecnieunBaronue GopMupoBaHue GyHKIIMOHAIHPHON TPAaMOTHOCTH W COITMAJIbHOM
KOMITICTCHIIUM ~ OOYYarOIIMXCS, CIIOCOOHOCTh  OOYYaloIMXCs  HCIIOJIb30BaTh
OCBOCHHBIC MEKIUCIUTINHAPHBIC, MUPOBO33PECHUECKHE 3HAHUS M YHHUBEPCATLHBIE
y4eOHBIC JICUCTBUS B TT0O3HABATEIIEHON M COIMAILHOM MIPAKTHKE.

MeranpenMeTHbIe pe3ysbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa30BaHUs TOKHBI OTPAXKATh:

OBJaenue YHHUBeEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBLIMH
JIEUCTBUSIMM :

1) 6a30BbIE JIOTHYECKHE AeiCTBHA:

CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIIICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiITacCU(pUKAIIUHA, 000OIICHHUS), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHITHI (BBIACIATh WX XapaKTEepPHbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPEACNISITh 1EeJU JASATEeIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JJIs1 0OBsICHEHHS (PaKTOB M SBIICHHM
YKUBOU IIPUPOLBI;

CTPOHUTH JIOTMYECKUE pacCyXacHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,;

IIPUMEHSATH CXEMHO-MOJICIIEHBIE CPEICTBA JUTSI TPEACTABICHHS CYIIIECTBEHHBIX
CBSI3¢M M OTHOIICHUH B H3ydaeMbIX OHOJIOTMYECKMX OOBEKTaxX, a TaKkKe
POTUBOPEYHI PA3HOTO POJA, BBISABICHHBIX B PA3IMYHBIX HH(POPMAITMOHHBIX
MCTOYHHUKAX;



pa3pabarbiBaTh IUIaH pelIeHHs] MpoOJeMbl ¢ YYETOM aHajan3a HWMEIOLIUXCS
MaTepHUaAIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN JAESTENbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUIX PEAIbHOTO, BUPTYaIbHOI'O
¥ KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUIEHUE IPU PELUICHUH )KM3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCIEI0OBATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATEIbCKON U MPOSKTHOM JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIIEHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUBI JIESITEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpPHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4€OHBIX
CUTYaLUsX, B TOM YUCIIE IPU CO3JJaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMUpOBaTh HAyUHBIA TUI MBIIUICHUS, BIaJleTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (opMynaupoBaTh COOCTBEHHBbIE 3aJayd B 00pazoBaTEIbHOMN
JESTeIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISBIATH IPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyaJIH3UpoOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ PEIICHUs], HAXOAUTh apr'yMEHTHI U1 10Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

AHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PEUICHUS 3aJadd  PeE3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh LIEJICHANPABICHHBIN MOUCK IEepeHoca CPEACTB M CHOCO00B
NENUCTBUS B MPO(ECCUOHANBHYIO CPEAY;

YMETh NEPEHOCUTHh 3HAHUS B IMO3HABATEIbHYIO M MPAKTUYECKYIO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, Mpejararb OPUrMHAIBHBIE MOAXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALUHU (TEKCTE yueOHOIro
nocoOus, HAy4YHO-TIONMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHeTe), aHaIU3UpOBATh
UH(GOPMAIIMIO Pa3IMYHbIX BUJOB U (DOPM IPEJICTABICHUSI, KpUTUUECKU OLIEHUBATH
€€ JJ0CTOBEPHOCTh U HENIPOTHBOPEUYNBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3TMYHBIE METOJIbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManru, HEOOXOAUMOM Il BBINOTHEHUS YYEOHBIX
3ajad;

npuOOpeTaTh OIBIT HCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIH30BAHUS PA3TMYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHUMaIbHYI0  (OpMY  TPEACTABICHHUS
O6uonoruyeckor nHGopManuu (CXembl, TpadUKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Oouosornyeckod HMHGOpMALME: MNPUMEHATh XUMHUYECKue, (U3MUECKUEe U
MaTEeMaTUYECKUe 3HAKW W CHUMBOJBI, (HOpMyIibl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIaJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3alIUThl  UHOOpMAILNH,
uH(OpPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyajieHne yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JA€HCTBUSAMM:

1) obmenme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BceX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe WJIM JUCKYCCHUU TIO CYIIECTBY OOCY»XAaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpeIaraeMoi
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMIIMH JPYTUX YYaCTHUKOB
JMasora Wil JUCKYCCUN);

pacmo3HaBaTh HEBEpOAJIbHBIE CpPEACTBA OOINCHUS, TOHMMATh 3HAYEHUE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI K BECTH ITEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHUS W B3aMMOJICUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEILHOE OTHOIICHNUE K COOECETHUKY
U B KOPPEKTHOU GopMe (HopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaTbHOM
paboThI IPH PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBAaThH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Yy4eOHOM 3a1auu;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C ydéToM OOMUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KOTO YieHA KOJUICKTHBRA,;

OpUHUMATh 1IeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenenaTb poiad € YyYETOM MHEHHMI YYAaCTHHKOB, OOCYXKIAThb pE3YJIbTaThl
COBMECTHO palbOThI;

OLICHUBATh KaY€CTBO CBOETO BKJIa/1a U KaXKJAOT0 YYaCTHUKA KOMaHbI B OOLIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE IPOEKTHI, OIEHMBAThb HAEU C TO3ULIMH HOBU3HBHI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TMO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IMYHbIX
CUTYaIHsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

OByajieHNe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU JeHCTBUAMM:

1) camoopranuzanusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBICHUS MpoOJieM M UX
pEIIeHUs B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKMX 3HAHHWM IIeJIeBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKAax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATh MTO3HABATEIBHYIO JESITEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 3a/lauu B 00pa30oBaTEIbHON
NEeATENbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacUIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JieJ1aTh OCO3HaHHbBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32
pELICHHUE;

OLICHHUBATH MTPHUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh (HOPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW SPYIULUU B
pa3HbIX 00JacTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEISIM;

BJaJeTh HABbIKAMU  MO3HABaTENbHON  pedrexkcun Kak  OCO3HaHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX pPE3YyJIbTaTOB U
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JJisi OLUEHKH CUTYyallMu, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUSA IO HX
CHUKEHUIO;

OpPUHUMATh MOTHUBBI W apryMEHThl APYrUX TMpU aHallu3e pe3yJIbTaToB
NEeATENbHOCTH;



3) npuHsiTHE cedsI M IPYrux:

OPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI W apryMEHTBl JPYTHX NPU aHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduueckue Juist yaeOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUBI NEATEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamMeTHbie
pe3yJIbTaThl MPEACTaBICHBI IO TOJJaM 00yUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJaacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUIM O MECTE U POJU OMOJIOTHU B CUCTEME HAYyYHOIO
3HAHHUA E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpPAa M HAy4YHOTO MHMPOBO33PEHMS, O BKIAJE POCCUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOIOB B pa3BUTUE OuHojoruy, (yHKIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA IS PELLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPBIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OOMEH BEILECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTa3 (caMoOperyJssiliusi), YpOBHEBas  OpraHu3alus HKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopuu (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHasg J0rMa MOJIEKYJSIpHON Ouosnoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 meHTpax MHOTOOOpa3us u
MPOUCXOKICHUS KyJIbTYpHBIX pacTeHuid H. 1. BaBuiiosa), onpenensiTe rpaHULIbl KX
NPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O MO3HAaHUS B OMOJIOTUU: HAOJIIOIEHUE U
OINMCAaHHUE JKUBBIX CUCTEM, IPOLECCOB M SBJICHUM, OpraHu3alus U IPOBEACHUE
OMOJIOTMYECKOT0 AKCIIEPUMEHTA, BBIJIBU)KEHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAYy HCCIEAYEMbIMU BEIWYMHAMHU, OOBSCHEHUE IOJYYEHHBIX pPE3YJbTaToB,
VICIIOJIb30BAHHBIX HAYYHBIX IOHATUH, TEOPUM U 3aKOHOB, YMEHME JI€JIaTh BBIBObI
Ha OCHOBAaHMM MOJIYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJENATh CYIIECTBEHHBIE MTPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
pOLIECCOB: OOMEHA BEILECTB M MPEBpALICHUs] SHEPTUU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreThueckoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, WHIUBHUAYAJIbHOTO pPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHHS JUIsl OOBACHEHUS] OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUU, JJIs NPUHATUSA NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KHU3HU C LeNplo obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbsl U 310POBbS
OKPY’KaIOILUX JIIOJIEH, COOJIFOICHHS] HOPM T'PaMOTHOTO TIOBEACHUS B OKPY KaroIen
OPUPOIHON cpesie, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUSL JIOCTHUKEHUN
COBPEMEHHOMU Ouosoruu " OMOTEXHOJIOTUM IS PAIMOHAIBLHOTO
IPUPOIOIOIb30BAHHUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHWE 3aJayd Ha MOHO- U
TUTHOpUIHOE CKpELIMBAaHUE, CIEIUICHHOE HAacCleI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAaHMS i1 MpeICcKa3aHus HAclleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIIEHUBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEICTBA MAacCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIAPHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHMM B OMOJIOTHH,
MEIMIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011258 OMOIOTHYECKYI0 MH(OPMAILIMIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrnapaT OMOJIOTHH.

[IpenMeTtHbie pe3ysbTaThl OCBOEHUSA yueOHOTo mpeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPaXXaTh:

c(hOpMHPOBAHHOCTh 3HAHUIA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa MU HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YUYEHBIX-OMOJOTrOB B pa3BUTHE OHOJOTUH, (YHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa ISl pelICHUs )KU3HEHHBIX 33/1a4;

yMEHUE PACKPHIBATH COEPKaHNE OMOIOTUYECKUX TEPMUHOB U MTOHSATUH: BU/I,
NONYJISIUs, TEHOMOHI, HSBOJIIONUSA, ABUXKYIIHE CUIbI ((akTOpbl) SBOJIOINH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
DKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEIYyLEHTbl, LEeNH MHUTaHUS,
AKOJIOTHYECKas MUpaMuia, Onoreoenos, ouocdepa;



yMEHHE WH3jaraTh OHOJOTMYEeCKHEe TEOpuH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonacrtea K. M. bspa, uepenoBaHus riaBHBIX HaIlpaBiICHUH H
nyTter sBomoruu A. H. CeeprioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
ONPEAEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IMpOBEACHUE
OMOJIOrMYECKOro 3KCIIEPUMEHTA, BBIIBMXKEHUE TUIIOTE3bI, BBISABICHUE 3aBUCUIMOCTH
MEXITy HWCCIEAYEMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJYYCHHBIX pPE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BBIBObI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBICIATh CYLIECTBEHHbIE TPU3HAKH CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJISIHI, OTPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOIEHHOCTU
OpPraHM3MOB, JEUCTBUS OSKOJOTMYECKHX (PAKTOPOB Ha OpraHM3Mbl, IepeHoca
BELIECTB M IIOTOKA SHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHH B
DKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHHS JUIsi OOBACHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C LeJbl0 olecnedeHus: 0e30IacHOCTH CBOETO 3J0pOBbS U 30POBbSA
OKpY’KAIOIIKX JIOJEH, COOJII0IEeHNs HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY Karolien
OPUPOTHON cpene, MOHUMAHHE HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTHIKEHUMN
COBPEMEHHOU OMOJIOTMH JIJIs1 PALlMOHAIILHOTO TPUPOAOII0Ib30BaHNUS;

yMEHUE peliaTh 3JE€MEHTapHble OMOJOTUYECKHUE 33[a4H, COCTABISATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B dKOCHUCTeMaXx (IIeMU MUTaHUs);

yMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHe pPabOThI, COOIIOAATH
paBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpeACTBa MaccOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  IJ0OAJIbHBIE  DKOJOTMYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011258 OMOIOTUYECKYI0 MH(DOPMAILIMIO M3 HECKOJbKUX MCTOYHHMKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN armnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue (1upp )
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
bubnunorexa [IOK
! bronorns kax rayxa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 bubmmorexa [TOK
P t https://m.edsoo.ru/7f41c292
bubmoreka [JOK
X i 8 1
3 MMUYECKHUI COCTAaB U CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 K 6
VSHEACATCIBHOCTE TICTRH https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bu6mmoteka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencrBeHHOCTh U U3MEHUYUBOCTD 8 15 bu6anoreka LIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bu6nunorexa [IOK
8 P 1
©3CPBHOC BpeMit https://m.edsoo0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'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 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
bubmuorexa [JOK
1 1
IBOMOLHONHAA GHOTOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTUE XKU3HU Ha 9 05 bubnuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
1
3 OpraHH3Mbl 1 OKpY>KaiONas cpeia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v 9KOJIOTHUECKHUE CUCTEMBI 9 E;f;ﬁ?:éi?ﬁﬁ f41cc74
but6mmoreka [IOK
5 P 2
C3CPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOIT'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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJsunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckne
n/n Bcero U3y4eHusi | oOpa3zoBaTejbHbIE
padoTsI padoTsbI
pecypchbl
bu6mmorexa [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTtonab!I TOo3HaHUS KUBOU
npuposl. [Ipaktruueckas padota
2 NE lp«II/[ICHOJII:ﬂOBaHI/Ie aSI.J)II/I‘-IHbIX 1 0.5 bubmorexa HOK
) P ' https://m.edso00.ru/863e6122
METOJI0B TIPU U3YYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruyeckue cCuCTEMBbI, 1 bubmuorexa [JOK
MPOLECCHI U UX U3YUYCHUE https://m.eds00.ru/863e6564
4 XuMHUECKU# cocTaB KiIeTKu. Boga 1 bubnmoreka [JOK
YU MUHEpPAJIbHBIE COJIN https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
SITH. LOCTAB H CTPOCHHE DENKOB https://m.eds00.ru/863e6b72
®depMeHThI — OMOJIOTHYECKHE
KaTtaym3aTophbl. JJabopaTtopHast
5 pabota Ne 1 «M3yuenue 1 05 bubnmorexa [JOK
KaTJIMTHYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMEpPe aMUIIa3bI
WJTU KaTajasbl)»
bubmuorexa [JOK
7 v I 1
HICBOPL SHITHAA https://m.eds00.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

bu6mmorexa [IOK

8 Hyxtentiobbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u MmeToabl U3y4eHUs bu6nuoreka [IOK
kietku. Kinetounas teopust https://m.edso00.ru/863e6e88
10 KreTka kak nenoctHas xKuBast
cucreMa
CrpoeHnue 3ykapruoTHYeCKOn
kieTku. JlabopaTopHast paborta Ne 2
«3yueHue CTpoeHus KIETOK bu6nuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUEC»
bu6mmorexa [IOK
12 Obwet BeleCTs Wi MeTadomsM https://m.edso0.ru/863e766¢
bubmuorexa [JOK
13 Porocumes. Xemocnires https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
14 duepreriieckuit oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KICTKH.
Jenenue kimetku. MuTos.
15 Jlaboparopnas pabota Ne 3 05 bubnmoreka [JOK
«HaOmronenre MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 buocunTes 6enka. Peakims bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancsiius — OuocuHTE3 OeNKa Bubmmorera [JOK

https://m.edso00.ru/863e796e



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 Hexknerounsie hopMbl )KU3HH — bubnuorexa LIOK
BHUPYCBI https://m.eds00.ru/863e7540
bub6muoreka [IOK
19 DOpMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
but6mmorexa [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bu6nmoreka [JOK
«/3yueHne CTpOECHUS MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
9 NuauBuayanbHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HACJIEICTBEHHOCTU U bubmmorexa [JOK
https://m.eds00.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HaCJIEI0BaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE Bubnmorera [JOK
P ' puA https://m.eds00.ru/863e8878
CKpEIIUBaHHE
UTHOPUIHOE CKPEIIUBaHUE.
25 )3:[3KOH iefaBHcm/l[jo;g bubmorexa [TOK
https://m.edsoo0.ru/863e89a4
HacJeI0BaHUs MPU3HAKOB
CueruieHHOE Hace0BaHUE
26 npu3HakoB. JlabopaTopHas pabora 05 bu6nuoreka [IOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPHUIHOTO ¥ TUTHOPHUIHOTO

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

CKpEIIMBAHUA Y IPO30(HIIbI HA
TrOTOBBIX MUKpPOIIpENapaTax»

97 I'enetuka nosa. Hacnenoranue 1 bu6mmorekxa [IOK
MPU3HAKOB, CHETJIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HenacnencTBenHas
M3MEHYUBOCTH. JlabopaTtopHas

28 pabota Ne 6. 3yuenue 1 05 bu6nuoreka [JOK
MOAU(HUKAITMOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUALMOHHOTO psijia
Y BapUalMOHHON KPHUBOI»

HacnenctBeHHasi ©3MEHUMBOCTb.

29 JIaGopatopnas pabota Ne 7. 1 05 bubnuoreka [IOK
«AHanu3 MyTarui y 1po30Quisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpENapaTax»

bubmuorexa [JOK

30 Penernia esobexa 1 https://m.edso00.ru/863e8d78
PezepBHblil ypok. O600111€HNE 11O

31 teme «HacaeacTBeHHOCTD U 1
U3MEHYHUBOCTh OPTaHU3MOBY

bubmuorexa [JOK

32 Ceneruns kak Hayka i npouece 1 https://m.eds00.ru/863e9214

33 MeTtoibl U JOCTUXKEHUSI CEICKIIMU 1 bubmuorexa [JOK
pacTeHUl U KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHoorust kak oTpacib 1 bu6nmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBHIIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



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 KJIACC

KouanuyecTBo yacos JJIeKTPOHHbIE
Ne Hdara undposbie
w/n Tema ypoka Beero KonTpoabubie | IlpakTHuyeckue u3yweHnsi | 00pa3OBATETbHEIe
padoTbI padoTbl
pecypchbl
1 DBOJIIOIMS U METOJIBI €€ U3yUCHHUS 1 bubmorexa [OK
https://m.edso0.ru/863ea20e
9 Hcropus pasBuTHs NPEACTaBICHUN 1 bubnuoreka [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
but6mmorekxa [IOK
3 Miripoososmrotus 1 https://m.edsoo.ru/863e9cle
[TomyAnus Kak 3j1eMeHTapHas
€MHHIIA BUJIA ¥ DBOJIOIUH.
4 JlabopaTopHas padota Ne 1 1 0.5 Bubmmorera [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 1O
MOP(HOJIOTHIECKOMY KPHUTEPHIOY
5 JIBuoKyIpe cuibl (3NIeMEHTapHbIE 1 bubnmoreka [JOK
(haKTOpHI) SBOJIOINH https://m.edsoo.ru/863e9da4
. but6mmorekxa [IOK
6 EcTectBenHslit 0T00p 1 €ro Gpopmbl 1 httos://m.edsoo.ru/863e9edo
Pe3ynpratel 3BoMIOLMM:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bu6nmoreka [JOK
pabota Ne 2 «Onmcanue https://m.edsoo0.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENILHOTO XapaKTepay
8 Hampasnenus u nytu 1 bub6mmorexa LIOK

MaKpO3BOJIOIHNHN

https://m.edsoo.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

Heob6paTtumocTts 3BOIOIHAH

Wcropus xusHu Ha 3emiie u

10 METO/Ibl €€ U3YyUEHUs
1 ['unoTe3bl NPOUCXOXKICHUS KU3HH bu6mmorexa LIOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3nu Ha 3emIie 1o spam bu6nuoreka [IOK
U IIEpHUOaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl SBOJIOIHIH
PACTUTENBLHOTO U dKUBOTHOTO MHpA.
[IpakTuueckas padora Ne 1 bubnuorexa LIOK
13 0.5
«/3y4eHune uCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U )KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bu6nmoreka [JOK
OpraHN4YeCKOro Mupa https://m.edsoo.ru/863ea48e
DBOJTIOLIMS YEJIOBEKA bu6mmorexa [IOK
15
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxymue cuitbl ((paxTophl) bu6nmnoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIOLUH
YeJioBeKa
18 UYenoBeueckue pachl U IPUPOTHBIC bu6nuoreka [JOK
aJjanTaluy 4eJI0BeKa https://m.edsoo0.ru/863eaea2
PezepBHblil ypok. O60011eHne 10
19 TeMe «BO3HHUKHOBEHHUE U Pa3BUTHE
JKU3HM Ha 3eMiie»
20 DKoJIoTHs 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 00MTaHUS U SKOJIOTHYECKHE

bu6muoreka [IOK

2t (haxTope! https://m.edsoo.ru/863eafec
AbuoTtnueckue (GpakTopsl.
JlaboparopHnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 pacTeHuil U3 pa3HBIX MECT 0.5 bubnmorexa [JOK
https://m.edso00.ru/863eb10e
oburanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT u
pa3BUTHE YEPEHKOB KOJIEyCay
but6mmoreka [IOK
23 bHOTINECKHE (aKTOpEI https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomyssiiun. [IpakTudeckas padorta
24 Ne 2 «ITopcuéT mIOTHOCTH 0.5
TIOMYJISINI pa3HBIX BUOB
pacTeHuin»
Coob1ecTBa OpraHu3MoB — bu6nuoreka [JOK
25
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTHYECKUE CUCTEMBI bubmuorexa [IOK
(3x0cucTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE MIOKa3aTeNn
97 3KOCHUCTEMBI. JKOJIOTHUECKHE bu6nmoreka [JOK
nupamubl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buochepa — rinobanpHas bubnmorexa [JOK

IKOCHUCTEMA 3EMITH

https://m.edso0.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 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bu6nmoreka [JOK
onocdepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B 6Hochepe 3emin 1

33 CocyuecTBoBaHME IPUPOABI U 1 bu6mmorexa LIOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O0600mICHME

34 teMbl «CooO1iecTBa 1 1
IKOJIOTUYECKHE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u nip.;
[Ton penakuumeit [laceunuka B.B. Axumonepnoe o61ectBo «3narenbeTBo
«ITpocaernienue»

* EctectBoznanue 10 knacc/ I'abpuensu O.C., OctpoymoB W.I"., Ilypsimesa H.C.

u 1p. AkuronepHoe obiectBo «M3naTenscTBo «IIpocBeiienne»

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

Mertoauueckoe nocodue. buomnorus, 10 kinace/ Aradbonosa U.b.,CuBornazos B.1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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