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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJISt
OTpE/CNICHUs] TOAXOA0B K (DOPMUPOBAHUIO COJEpPKAHUS Y4EOHOTro NpeaMmeTa
«buonorus» coctaBwiIM: KoHUentyaibHble monoxkenus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIel, CoJlepKaHMs, pE3yJbTaToB OOy4YeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
NPUHIUNAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPEIHErO
ob1iero oopazoBanus B Poccuiickoit denepannu, a TAKKe MOJI0KEHUS O crieuduke
Oouosoruu, €€ 3HAYEHUH B TIO3HAHUM IKUBOW TMPUPOJABI U OOECleYeHUU
CYIIIECTBOBAaHMS YeoBeuecKoro obmiecTBa. COrIacCHO Ha3BAaHHBIM TOJIOKCHUSM,
OTIpEeIeJICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI 10 OMOJIOTHUH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBIeHUe O MesX, 00 o01el cTpaTeruu
0oOy4eHus1, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUeOHOTO peMeTa
«buonorusy, onpeaenser 0053aTelIbHOE MPEIMETHOE COJIEPAKAHUE, €T0 CTPYKTYPY,
pacrpeniefieHde Mo pazjieliaM U TeMaM, PEKOMEHAYEMYIO MOCJIeI0BATEIbHOCTh
U3Y4YEHUS] Y4EOHOr0 MaTepualia ¢ yuéToOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM 00pa30BaTEeNIbHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImxcs.

B mporpamme 1o 61M0JI0THUHU TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM W TIPEIMETHBIM pe3yjbTaTaM oOOydeHUs B
dbopmMupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NEATETbHOCTH/YUEOHBIX JEHCTBUI OOYYAIOMIMXCS TI0 OCBOCHHIO COJEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbI YPOBEHb) peaan3oBaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYe€HHUM Owojoruu, Onarojapss yemy B Hel
MpPOCMATPUBACTCS HAMNPABICHHOCTh HA pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHUS, [EHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, KOJIOTUYECKOTO MBIIIJICHUS, PECTABICHUN O 3I0pPOBOM
oOpase XM3HU U OEPEKHBIM OTHOIICHHWEM K OKpPYXKAIOIeH MPUPOTHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOTIOTUUECKUX TEOpHUH, a TakKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMme MO OMOJIOTHH YAEJICHO BHUMAHHUE MCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU ISl PEIICHHS MTPUKIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHH S, 000CHOBAHUS IKOJIOTHUYECKH 11€J1IeCO00pa3HOTo
MOBEJICHUS B OKPY>KaOIIEH MPUPOTHON CpelAe, aHalM3a BIUSHUS XO3IMCTBEHHON
NEATEIbHOCTH YEJI0OBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX KOCUCTEM.
Ycunienne BHHUMaHUS K MPUKIAAHON HANpaBJICHHOCTH Y4eOHOro mpeaMera
«buonorus» NpoJUKTOBaHO HEOOXOAMMOCThIO 0OECTIEUeHH I YCIIOBUM JIJIsl peleHus



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 oOImero oOpa3oBaHHS 3aHMMAeT BaKHOE
mecto. OHa obecrieunBaeT (GopMUpoBaHUE y OOYYArONIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIMpSeT U 0000IIaeT 3HaHUS O KUBOHM mpupojue, eé
OTIUYHUTEIFHBIX TMpPHU3HAKaX — YPOBHEBOW OPraHM3allMd WU JBOJIOIUHU, CO3MAET
yCIOBUSL  AJs: TO3HAHMS  3aKOHOB  JKMBOM  mpupoibl, (HOpMHUPOBaHUS
(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
pa3BHUBAIOIIMX  3aJad  CpexHero  obmero  oOpa3oBaHUs,  COLUANU3AIMU
oOyuaronuxcs. M3yuenue Ouosiornu o0ecreunBaeT ycioBus A (pOpMUPOBAHUS
UHTEJUICKTYalbHbIX, KOMMYHHKAallMOHHBIX M  HMH(QOPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaldyd OMOJOrMYECKHX 3HAHUH ¢
NPECTaBICHUSIMHA U3 APYTUX YICOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpadun. Ha3BaHHbIe MOJNIOKEHUS O TMpeIHAa3HAYECHUH Y4YeOHOTo IpenaMera
«buonorus» cocTaBUiM 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 O0O0ImIeH 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 OCOOCHHOCTSIX KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3AlNU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTICHBI CIICAYIOIINE COAepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HayyHOTO To3HaHMs», «KieTka kak Ouosornyeckas cucreMay, «OpraHu3M Kak
Oouonoruyeckas cucreMa», «CucreMa M MHOroodpasue OpraHuyYeCKOro MHPay,
«OBOJTIOLINS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTI.



Ilens m3ydenuss ydeOHOTO TpeameTra «buonorus» Ha 0a30BOM YPOBHE —
OBJaJicHUE  OOYYaIOIIMMUCA 3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAbHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JEUCTBUM B OTHOILIEHWU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTuxeHue 1enu u3ydeHus ydebHoro npenmera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUMBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBbI 3HAHUH O OUOJIOTHYECKUX TEOPUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBIIAX, CIyKaIllUX OCHOBOU
st (OpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAy4YHOM KapTHUHE MHpaA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AlMU, BBIIAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYy4YarOIIMXCS MO3HABATEIbHBIX, WHTEIUICKTYalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3TJISAO0B, WIACH M TOJIXOI0B K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHu3alluu;

CTAaHOBJIEHHE Yy oOydaroumxcst oO0mell KyJabTypbl, (YyHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH U OLIEHUBATH SIBJICHUSI 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 arpOOMOTEXHOJIOTHIA;

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

OCO3HAHHME IIEHHOCTU OWOJOTUYECKUX 3HAHUM ISl 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 COONIOZCHHE Mep MPOPHIaKTHKA
3a00seBaHUM.

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

JI1st u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CpPEIHEro O0IIero 00pa3zoBaHus
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 OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUICCKUMH 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, Kiaccuukamusi, MOJEIUpPOBaHUE, CTaTUCTUYEcKass o0paboTka
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. «lcmonb3oBaHue pa3MMUHBIX METOAOB MPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIbIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y pOBHU OpraHu3aIuu 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 OajnaHca.

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). XHUMUYECKHEe CBOHcTBa OenkoB. buonormueckue
byHKIIUU OCIIKOB.



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

VYrieBoibl: MOHOCaXapuasl (TII0K03a, pu03a 1 Ae30KCUpru003a), Aucaxapuabl
(caxaposa, JlakTo3a) W Tonucaxapunibl (Kpaxmai, TJIMKOTeH, IIeJUTI0N03a).
buonorunyeckue GpyHKINM yTiIeBOO0B.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OEJTKOB U JIMIHIOB KaK UCTOYHUKOB 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 kinerke. Kierounas teopust — npumep B3auMOIEHCTBUSA
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 U Mpokapuotuueckas. OcoOEHHOCTH
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. [Inazmarndeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
nu30coMBbl.  [1oiTyaBTOHOMHBIE OpPraHOWBl KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

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

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHcTpanuu:

[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 >yKapuoTHUYECKON KIETKW», «CTpoeHue >KUBOTHOU KIIETKNY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHUS
HAOJIOACHUM, WM3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnapaTbl pPaCTUTEIbHBIX,
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 U OakTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M ux
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 BEIIECTB U DHEPTUU B TOHUMaHUU
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 (OTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a JJIsl KU3HU
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. PacriernsieHue BEIIECTB, BBIJCICHUE U
aAKKyMYJUPOBAHHUE SHEPTHH B KJIETKE. DTarbl SHEPreTUYeCKoro ooMena. I mukomius.
Bpoxenue u ero Buabl. KucimopogHoe OKuCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxkucnurensHoe pochopunupoBanue. IPHEKTUBHOCTb FIHEPrETUIECKOr0 0OOMEHa.

Peakuum wmarpuunoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus reneruyeckod MH(poOpManuM B KIETKe. ['€HETHUYECKHM KOJ M €ro
cBorictBa. Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnauus — 6uocunTes
Oenka. Ortanbel TpaHciasuuu. KomupoBanwe amuHOkuciIOT. Ponbs 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 nmmynoaedpunura yenopeka (BUY) — BozOyautens CITM/la.



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, «Dotocunres», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: Moaenu-anmmkauuu «Yasoenue IHK u 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 uHTepdaze. Pernmkanusa — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonornuyeckne OCHOBbI PA3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craauu mutosa. IIpoueccsl, npoucxonsiye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JEJIEHUE HaJABOE, II0OYKOBAaHHE 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 wMenose. KpoccuHrosep. bBHOIIOrMYECKUU CMBICT H
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHe3. IloctamOpuoHabHOE pa3BuTHE. THIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



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

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTaJIUU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TIOJNOBBIX KIIETOK,
«Ctpoenue xpoMmocombl», «Kimerounbiit mukny, «Pemmmkamusa JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKOIIUTAIOLIETOY, «SMIEKIIeTKa MJIEKONUTAIEro», «Kapuokunes B kierkax
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».

JlabopaTopnas pabora Ne 4. «/3ydeHue CTpOEHHS MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BuTusi rTeHETUKU. PoJib uTOIOrun
¥ OMOpHOJIOTUM B CTAaHOBJICHMHM T€HETUKU. Bkiam poccuiickux M 3apyOeimHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJe0BaHUsl MPU3HAKOB, YCTaHOBIEHHBIE I'. MeHaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €IUHO00pa3us THOpPUIIOB MEPBOTO
nokoJieHus. [IpaBuiio qOMUHHPOBaHUS. 3aKOH PaCIICIUIEHUS IPU3HAKOB. | nnore3a
YuCTOTHI raMeT. [1oHoe 1 HenoIHOe TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HacleIOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemienHoe HaclieoBanue npusHakoB. Pabora T. Moprana no ciiermjieHHOMY
HAaCJIEIOBAHUIO T€HOB. HapylieHne ClenaeHns FeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

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 peaxkuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U HX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi "3MeHUnBOCTh. Kitaccudukanus myTaiuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BresnepHas HacIe1CTBEHHOCTh U N3MEHYNBOCTb.

I'enernka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METOIbl T'€HETHUKHU
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananmu3a. HacnencrBeHnble 3a00J€BaHUsS YEIOBEKA: TEHHbIE OOJE3HH,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne W TeHeparuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuHIMIIBI
310pOBOro 00pa3a >KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
Oomne3Heil. Meanko-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUIIMHCKOU
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», «B3anmoaencTBue auieIbHbIX T€HOBY, «['eHeTnueckue
KapThl PacTeHMil, )KUBOTHBIX U 4YEJOBEKa», «I'eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuoTunbel 4enoBeKa W KMBOTHBIX,
«Bunel m3menunBoctny, «MonudukanmonHas W3MEeHUYMBOCTHY, «HacnenoBanue
pesyc-bakropay, «['eHeTuka rpynn KpoBu», « MyTaloHHas U3MEHYHUBOCTD.

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

Cenexkuus Kak Hayka M IMpouecc. 3apOKICHUE CEIEKUUH U JIOMECTHKALHS.
VYuenue H. U. BaBuiioBa o 1nieHTpax mpoucxoxaeHUs: © MHOT00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOMCXO0XKIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBI U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
ckpeniuBanue — WHOpuauHT. Ywmcras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, nnu rubpuaHas cuna. HepoacTBEHHOE CKpellMBaHHE — ayTOPUIUHI.
Otnanénnas rubpuausanus u e€ ycnexu. IcKycCTBEHHBIM MyTareHes3 U nojaydeHue
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. .
HBanos.

Tabnuiel u cxeMbl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «Iloposbl TOMAIIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OtaanéuHas rudpuausamnus», «Padotel akagemuka M. @. MiBanoBay,
«Jlomumnonnus»y, «OO0BEKTHI OuoTexHONOTHNY, «KiIeTouHble KyIbTYpPHI U
KJIOHUpOBaHue», « KOHCTpyHnpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OG6opyioBaHKE: MYJISIKH TJI0JIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHUS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOITPAMMBI 110 BUMOJIOTUM HA BA30OBOM VYPOBHE
CPEAHEI'O OBIIETI'O ObPA3OBAHNMA

Cornacao ®I'OC COO, ycTaHaBIuBarOTCs TPEOOBAHMS K pe3yJIbTaTaM OCBOEHUS 00YUaIOIMMHUCS IIPOrPAMM CPETHETO
o01ero 00pa3oBaHus: JMYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B cTpykType NTMUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS Ipeamera «bHOJIOTHs» BBIJIEIEHBI CIECAYIOIIUE COCTABIISIOLINE:
OCO3HaHHUE 00YYAIOUUMHUCI POCCUNCKON TPAXKTAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
¥ CaMOOTIPECIICHUI0, HAIMYUE MOTUBAITUHU K 00YYEHUIO OMOJIOTHH, TIeJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN
JUYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPATUIIMN pa3BUTHSI OMOJIOTUUYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYUaIOIIMXCS PYKOBOJACTBOBATHCS B CBOCH JIESATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMU yCTaHOBKAaMHU,
IPUCYIIUMU CHUCTEME OMOJIOTMYECKOT0 00pa30BaHUs, HAIMYUE HKOJOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh
LIEJIU U CTPOUTH )KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS MpenmeTa «buosorus» nocTuUrarorcs B €JUHCTBE Y4EOHOM UM BOCHUTATEIbLHOU
JESITEIbHOCTH B COOTBETCTBHU C TPAAULIHUOHHBIMU POCCHUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, IPUHATHIMHU B OOIIECTBE MPABWJIAMH M HOPMaMHU MOBEJCHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUs, CAMOBOCIIUTAHUSA U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULHUN JTUYHOCTH, ITATPUOTU3MA, YBAXKEHUS K
3aKOHY U TMPABOMOPSAJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3AUMHOTO YBa)XEHHUS, OCPEKHOrO OTHOUICHHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAJULIMSIM MHOIOHAIIMOHAIBHOrO Hapoaa Poccuiickon ®denepanunu, MpUpPOIE U OKPYKaroLIen
cpene.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOT0 peamMeTa « buonorusy N0mKHbI OTpaXKaTb TOTOBHOCTh U CIIOCOOHOCTh
00yyvarommxcsi PyKOBOJICTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CHCTEMON I[€HHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHI, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO
o0IIecTBa, paclMpeHue XU3HEHHOTO OMbITA U OIbBITA JCSITEIBHOCTH B MPOLIECCE pean3allud OCHOBHBIX HaIpaBICHHM
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCITUTAHNS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMU O0YYAIONIErocsl Kak aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUHCKOTO
00IIIeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIITMOHHBIX MIPAB M 00S3aHHOCTEM, yBaXKEHUE 3aKOHA U MTPABOMOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MACSATEIBHOCTA TPHU CO3JaHUU YYCOHBIX MPOEKTOB, PEIICHUU YYCOHBIX U
MO3HABaTEIbHBIX 3a]1a4, BBIIOJHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH OMPENIENATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SBJIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JCUCTBHUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU
yOEXKICHUSMHU, KYyJIbTYPHBIMU IEHHOCTSIMU U COIUATIbHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX, TMO3HABATEIbHBIX U
UCCIIEeIOBATENbCKUX 3a/1ad, YBXKUTEJIbHOI'O OTHOILIECHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYKIECHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOU U BOJOHTEPCKOMN JNEATENbHOCTY;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUMCKON TPaXTAaHCKON MJIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY HAapOIy, YyBCTBA
OTBETCTBEHHOCTHU nepel PonuHoMi, ropaocT 3a CBOM Kpau, cBOXO POoJIMHY, CBOU S3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSIIECE
MHOTI'OHAIlMOHAJIBHOrO Hapoaa Poccun;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0O W TaMATHUKAM MPUPOJbI, NOCTHWKEeHMsIM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYJIE;

CIIOCOOHOCTh OIIEHWBATH BKJIAJ] POCCUMCKUX yUEHBIX B CTAHOBIICHHWE W Pa3BUTHE OMOJIOTWH, OHUMAHUS 3HAYCHUS
OMOJIOTUY B MO3HAHUU 3aKOHOB MPUPOJIbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOI0 O0IIECTBA;

ujeitHas yoexaEHHOCTb, FOTOBHOCTH K CITY>KE€HUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HApPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ’TUYECKOTO MOBEACHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAlLMIO U TPUHUMATh OCO3HAHHBIE PEILICHUs], OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;



OCO3HAHHE JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMYUBOTO Oy MyIIErO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHATHS LIEHHOCTEH
CEMENHOMU )XU3HU B COOTBETCTBUU C TpaauLUsAMU HapoaoB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKJIFOYAsi SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIICHHI;

IMOHUMAHUE IMOLIMOHAIBHOT'O BO3JECUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSBIISITH KA4€CTBA TBOPUECKOUN JIMUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYPbI 310POBbSI H IMOIMOHAJIBHOI0 0JIATONMOJYyYHS:

MOHUMAHUE U peann3alius 3J0poBOro u 6€30nacHoro oopasa >ku3Hu (310pOBOE MUTAHUE, COOJIIOCHNE TUTUEHUYECKUX
npaBuji U HOPM, cOaJaHCUPOBAHHBIA PEXHUM 3aHATUNA W OTIbIXa, peryispHas ¢uznueckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3710POBBIO;

NOHMMAHUE [EHHOCTH MpPaBWJ HMHAWBUIYATBHOTO M KOJUJIEKTMBHOTO O€30MacHOr0 TMOBEJEHUS B CHUTYyalusXx,
YTPOXKAIOMIKUX 30POBBIO U )KU3HU JIIO/ICH;

OCO3HaHUE MOCIEJCTBUN U HEMPUSITHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUS alIKOr0Jisl, HAPKOTUKOB, KypeHHs);

6) TPy10BOI0 BOCTIUTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIOOUE;

FOTOBHOCTh K AaKTUBHOM JEATEILHOCTH TEXHOJOTMYECKOW M COIMaJbHOW HampaBJIECHHOCTH, CIOCOOHOCTH
WHULIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH TAKYIO JIEITEIIbHOCTD;

MHTEPEC K Pa3IudHbIM chepam mpodeccuoHaIbHOM IS TEIbHOCTH, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP Oy TyIien
npodeCcCcuu U pea30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC ILJIaHbL;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO HA MPOTSXKEHUU BCEH JKU3HMU;

7) 3K0J10THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIIICHHUE K TPUPOJI€ KAaK UCTOUHUKY JKU3HU HA 3eMiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTHYECKOM KYJBTYphl: MPUOOPETCHHE OMbITA IUIAHUPOBAHUS TMOCTYIKOB U OIIEHKH HUX
BO3MO>KHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOLEH CPEJIbI;

OCO3HaHME TI100aTbHOTO XapaKTepa HYKOJIOTHYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS;



CIIOCOOHOCTh HCIIOIB30BaTh MPHOOpPETaeMble MPU M3YUCHUH OMOJIOTMH 3HAHWS U YMEHHS MPHU PEHICHUU MPOOIieM,
CBSI3aHHBIX C pallMOHAIBHBIM MPUPOAONOJIb30BaHUEM (COOJIIOACHUE TPAaBUII MOBEACHUS B MPUPOJE, HAMPABICHHBIX HA
COXpaHEHHUE PAaBHOBECHS B SKOCUCTEMAX, OXpaHy BUOB, YKOCHUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE ICUCTBUM, NMPUHOCALIMX BPEH OKPYXKAIOLIEH IMPUPOJHOU Cpele, YMEHHUE IIPOTHO3UPOBATH
HEOJIaroNMpUsITHBIC YKOJIOTHIECKUE TIOCIICICTBUS MPEATPUHIMAEMBIX ACHCTBUIN U MPEIOTBPAIATh UX;

HaJMYue Pa3BUTOrO IKOJOTUUECKOTO MBIIUIECHUS, YKOJOTUYECKOU KYJIbTYpbl, OMbITA JEATEIIBHOCTH HKOJOTUYECKOM
HaIPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MMU B IMO3HABATEIHHOM, KOMMYHUKATUBHOW W COLMAJIILHOW MPAaKTHUKE,
TOTOBHOCTH K YYaCTHUIO B IPAKTUUECKOMN AEATEIbHOCTU SKOJIOTMUYECKON HAIPaBJIE€HHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM
PaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJBTYpPhl KaK CpEJICTBA B3aUMOAECHCTBHS MEXAY JIOJIbMHU U
MO3HAHUSI MUPA;

MOHUMaHHUE creru@UKd OHOJIOTMM KaK HayKh, OCO3HaHUsS €€ posidi B (OPMUPOBAHUU PAI[MOHAJIBHOIO HAYYHOTO
MBIIIJIEHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTABIIEHUS 00 OKPY’KaOIIeM MUPE KaK O €IMHCTBE IIPUPO/IbI, YEIOBEKA U 00IIIECTBa,
B MTO3HAHUU MIPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHUH MPOOJIeM COXPaHEHHUSI PUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTU OMOJIOTMU /i1 COBPEMEHHOM IUBWIM3ALMK: 00ECIEUEeHUs] HOBOTO YPOBHS Pa3BUTHS
MEJUIIMHBI, CO3/IaHHE TMEePCIEKTUBHBIX OMOTEXHOJIOTHHM, CIOCOOHBIX pellaTh pPeCcypcHblEe MPOOJIEMBbl Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeH BhIXO/a U3 II100aJIbHBIX KOJOTUYECKHUX MPoOIeM U o0ecriedeH s epexoia K yCTOHYMBOMYy
Pa3BUTHIO, PAIIMOHATLHOMY HCIIOIB30BAHUIO MPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYUYECHHH OUOJOTUYECKUX 3HAHUW B IEJSAX MOBBIIMICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-
HAy4YHOM TpaMOTHOCTH, KaK COCTAaBHOM YacTW (PYHKIUMOHAIBHOW TIpaMOTHOCTH oOydaromuxcs, (GopMUpyeMOil Mpu
W3yYCHUH OMOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HCIOJIL3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTy4yaeMble 3HaHUS JIsl aHAIIM3a U OOBSICHEHUS IBJICHUHN OKPYKAIOIIIETO MUPA U TPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHUE
JienaTh 000CHOBAHHBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHbBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C LEJBIO MOJIYYEHUS TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CAMOCTOSITEIHHO UCTIOBE30BAaTh OMOJIOTHYECKUE 3HAHUS JIJISl PEIICHUS MPO0JIeM B peabHbIX )KH3HEHHBIX
CUTYyalUsX;

OCO3HaHWE IIEHHOCTU HAy4YHOH [eATEeIbHOCTH, TOTOBHOCTh OCYUIECTBJISATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO
NeSTEbHOCTh UHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY MOJYyYEHUIO HOBBIX
3HAHUU 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC pe3yJIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa « BHoIorusy BKIIFOYAIOT: 3HAYMMBIC 1T ()OPMUPOBAHUS
MHUPOBO33pEHUSI O0YUYaIOIIUXCA MEXKIUCIUIUIMHAPHBIE (MEXIpEeJAMETHbIE) OOIleHayYHbIe TMOHSATHSA, OTpaKarollne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHenu(PUKy METOOB IMO3HAHHUS, HCIONB3YEMBIX B €CTECTBEHHBIX HayKax
(BemIeCTBO, PHEPTHUS, SBIICHUE, TIPOIECC, CUCTEMA, HAYYHBIM (PaKT, MPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
WCCIICIOBaHNE, HAOIIOICHUE, U3MEPEHNE, SKCIICPUMEHT U JPYTUX), YHUBEPCAIbHBIC YUCOHBIC JIeHCTBUS (IT03HABATCIIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATUBHBIC), oOecnieunBaromue GopmupoBanue (GyHKIUOHATHLHOM TPAMOTHOCTH U COIMATBHOMN
KOMITETCHIIUA ~ OOYYaIOIIUXCS, CHOCOOHOCTh OOYYaIOMIMXCS HCIOJIb30BaTh OCBOCHHBIE  MEXKIUCIHUILIMHAPHBIC,
MHUPOBO33pPEHUYECKIEC 3HAHKS ¥ YHUBEPCATbHBIC YUeOHBIC NEHCTBUS B IO3HABATEIPHON U COIIMAIBHON TTPAKTHKE.

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS MPOrPaMMbl CPETHETO O0IIEro 00pa30BaHus JOKHBI OTPAXKATh:

OBnajgeHne yHUBEPCAIbHBIMU YU€OHBIMH MO3HABATEIbHBIMU J1€CTBUSIMM:

1) 6azoBble JJOrHYECKHE AeiiCTBUS:

CaMOCTOSATENLHO (hOPMYTUPOBATh U aKTYaJTU3UPOBATH TPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiM3a, CUHTE3a, CpaBHEHUS,
kjaccudukanuy, 0000IIeHHs), PACKPHIBATh CMBICI OWOJOTHYECKUX TMOHSTHM (BBIACIATh WX XapaKTEpHbIE MPHU3HAKH,
yCTaHABJIMBATh CBSI3U C IPYTUMH IMOHATUSIMH ),

OTpENIEATh IEIN JACATCIBHOCTH, 3aJlaBas TapamMeTpbl W KPUTEPUH WX JIOCTHIKEHHUS, COOTHOCHUTH PE3YJIbTaThl
JESITETLHOCTH C MOCTaBJICHHBIMHU LIEJISIMU;

UCITIOJI30BATh OMOJIOTUYECKUE TTOHATHUS TSl O0BsICHEHUS (DAKTOB U SIBIICHUH KUBOU MPUPOJIBI;



CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, MO AHAJIOIMM), BBIABISATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJIECHUSAX, (POPMYIHPOBATH BHIBOABI U 3AKIIOUCHHUS;

IPUMEHSATh CXEMHO-MOJIEIIBHBIE CPEJICTBA IS MPEICTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOLICHHM B M3Y4YaeMBbIX
OMOJOrMYeCKUX OOBEKTaX, a TakKe IPOTUBOPEUMH pa3HOrO pOAa, BBIABICHHBIX B PA3IMYHBIX HH(OPMALMOHHBIX
VCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHS NPOOJeMbl C YY4ETOM aHalu3a MMEIOUIUMXCS MaTepUalbHBIX W HEMaTepUaTbHBIX
pPECYpPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEIISAM, OLIECHUBATh PUCKU I1OCIIEACTBUM
NEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITOJIHATH PA0OTY B YCIOBUSIX PEATILHOr0, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILIEHUE TIPU PELUICHUH KHU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEIOBATEIbCKIE NeiiCTBUS:

BJIAJI€Th HABbIKAMHU YYEOHO-MCCIENI0BATEIBCKOM M MPOEKTHOM AESATENbHOCTH, HaBbIKAMHU DPA3PELICHUs] MPOOsIeM,
CHIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIIECHUS MPAaKTUYECKUX 3a7ad, MPUMEHEHHIO
PAa3IMYHBIX METOJIOB [IO3HAHUS,

UCIIOJIb30BaTh Pa3IMYHbIC BUJIBI ACSITEILHOCTH 110 MOJIYYSHHIO HOBOTO 3HAaHUS, €T0 HHTEPIIPETALUHU, TPe0Opa30BaHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYyallUsX, B TOM YUCJIE MPU CO3AaHUHU YUYEOHBIX U COLUATBHBIX TPOEKTOB;

(opMHUpPOBATh HAYUYHBIN THUI MBILJIEHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTENIbHOM EATEIbHOCTH U dKU3HEHHBIX CUTYaIHIX;

BBISIBJIITH IPUYUHHO-CIICICTBEHHBIE CBA3U U aKTYAJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUsS, HAXOINUTh
apryMEHTHI U1 JOKA3aTEIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IMAPAMETPBI U KPUTEPHUH PELLICHHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHMS 3aJayd pe3yJIbTaTbl, KPUTUYECKU OLEHUBATH UX JTOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBINA ONBIT;

OCYLIECTBJIATH LEJIEHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JEHMCTBUS B NPO(ECCUOHATBHYIO CPENY;

YMETh IEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;



BBIBUTATh HOBBIC WJICH, MpeAJiaraTh OPUTHUHAJBHBIC TMOJAXOJbI M PEIICHUS, CTaBUTh NPOOJEMBI W 3a/auH,
JIOTTYCKAIOITNE ATbTEPHATHBHBIC PEIICHMUS.

3) pabora ¢ nunpopmanmueii:

OPUEHTHUPOBATHCA B PA3NUYHBIX HCTOYHUKAX HH(OpMmanuu (TeKkcTe ydeOHOTO MOCOOWs, HAay4YHO-TIOMYJISPHOM
aUTEpaType, OMOIOTHYECKUX CIOBAPSAX U CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
uHDOpPMAIMIO Pa3TUYHBIX BHUAOB W (GOPM TMPEACTABICHHUS, KPUTHYECKH OICHWBAaThH €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCT;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATHh Pa3IMYHbIE METOJBI MPHU MOUCKE U O0TOOpe OMOIOrH4ecKoil nHdopmaiuu,
HEO0OXOMMOM TSI BBITOTHEHUS YUSOHBIX 33]1a4;

IpUOOPETATh OIBIT UCIIOJBb30BaHM MH(HOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOT'O MCMOJb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (hOpMY TIpEACTaBICHUs] OUONIOTrHYecKoi nHbopMauu (CxeMbl, rpaduKkH,
UarpaMMbl, TaOJIULbI, pUCYHKU U APYTOE);

WCITOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CPEICTBA NpH paboTe ¢ OMOJIOTMYecKor WH(GOpMAIHMEH: MPUMEHSTH
XUMUYeCcKUe, PU3nYecKkrue 1 MaTeMaTUYeCKre 3HaKU U CUMBOJIbI, (OpMyJibl, aO0OpeBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh
U TIpeo0pa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISIHOCTH;

BJIAJICTh HABBIKAMHU PACO3HABAHUSI U 3aIIUTH MHGOpMAIHH, HHPOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) o6menmne:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX chepax KU3HU, aKTUBHO yU4aCTBOBAThH B JUAJIOTE UJIH IUCKYCCHUU TI0 CYIIECTBY
oOcyxmaeMoll TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh CYXKICHHS OTHOCHUTEIHLHO BBHITIOJHEHUS MpeasiaracMoiu
3a/1a4y, YYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MO3UILIMMA IPYTUX YYACTHUKOB JUAJIOra I JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHWS, MOHMMATh 3HAYEHWE COIMAIBHBIX 3HAKOB, MPEAMOCHUIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYaIlHA, YMETh CMATYATh KOH(IUKTHI M BECTH MIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMH CITOCOOAMU OOIIEHUS M B3aUMOJACHCTBUS, IIOHUMATh HAMEPEHUS NPYTUX JIFONEH, MPOSBISAThH
YBAXUTEIHHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOH (hopme PopMyIHpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTth CBOIO TOYKY 3PEHUS C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.



2) coBMeCTHAs 1eTeJIbHOCTh:

NOHUMATh U HUCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHIMBHUAYaJIbHOW pabOThI MPHU PELIEHUU OMOJIOrHYECKOM
npo0semMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (POPM B3aMMOJAEWUCTBHS MPU PEHICHUH Y4YEOHOU
3a/1a4H;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUHN C YUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJI0ro ujieHa
KOJJIEKTUBA;

NPUHUMATh 1€JId COBMECTHOM NIeATEeIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH NEUCTBUS MO €€ JOCTHKEHUIO:
COCTABJISITh TUTAH JEUCTBHM, paCIpeAesiiaTh POiH C Y4ETOM MHEHUW yYaCTHHKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOU
paboTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M Ka)XJOr0 y4aCTHMKA KOMAaHAbl B OOIIMI pe3ysibTaT MO pa3padOTaHHBIM
KPUTEPHUSIM;

peaiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UJEH C IMO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON 3HAUMMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IMYHBIX CUTYyalUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM.

OBiaieHNe YHUBEPCAJbHBIMH PEryJIATHBHBIMU AeHCTBUAIMHU:

1) caMmoopraHu3anms:

UCII0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBIICHUS IPOOJIEM U UX PEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTyalUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHUM 11€JIEBbIE€ U CMBICIIOBbIE YCTAHOBKHY B CBOMX JICUCTBUSX U MOCTYMKAX 1O
OTHOLLUEHUIO K JKUBOW MIPUPOJE, CBOEMY 3/10POBBIO U 3J0POBBIO OKPYKAKOLIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISITH MMO3HABATEIbHYIO JIEATEIbHOCTh, BBISBIATH MPOOJIEMBbI, CTAaBUTh U (POPMYIHpPOBATH
coOCTBEHHBIE 33/1a4M B 00pa30BATEIbHOM JAESATENBHOCTU U KU3HEHHBIX CUTYaLUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAaH pEHIeHUs MpoOJieMbl € Y4E€TOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpsTh paMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JieaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIBIT;



Croco0CTBOBAaTh (POPMUPOBAHUIO WM TIPOSBICHUIO MIMPOKOW SPYIUIIMKA B PA3HBIX 00JIACTSIX 3HAHUHM, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENIbHBIN U KYJIBTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEeIIsAM;

BJIQJIETh HABBIKAMM IO3HABATEIBLHOM peQIeKCUM KaK OCO3HAHUS COBEPLIAEMBIX JCHCTBUM M MBICIUTEIIBHBIX
MPOIIECCOB, UX PE3YJIHTATOB M OCHOBAaHMH, HCIOJIb30BaTh MPUEMBI pedICKCUU JJIsI OIEHKH CHUTYallMH, BHIOOpa BEPHOIO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PEIICHUS 10 KX CHUKECHUIO;

MPUHUMATh MOTHBBI U apPTYMEHTHI APYTUX MPU aHATIU3E PE3YJIbTATOB AEATECIHLHOCTH;

3) mpuHsiTHe cedsI M IPYTruX:

MPUHUMATH Ce0s1, TOHUMAsi CBOU HEJIOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apPTYMEHTHI APYTUX MPHU AHATU3E PE3YIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIMU JPYTOro YeJoBeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3yabTaThl ocBoeHus mporpaMMbl COO 1o 6uonoruu Ha 6a30BOM YPOBHE BKIIIOUAIOT CHEIU(PUIECKUE
st yaeOHoro mpeaMera «buonorus» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN MO OCBOCHHIO, MHTEPIPETAINHA H
npeoOpa3oBaHUI0 3HAHUN, BUJbLI ACSATEILHOCTU MO TMOJYYEHHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUI B Pa3UYHBIX
y4eOHBIX CUTYyaIlUsAX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX ¢ OMosiorueil. B mporpamme npeamMeTHbie
pE3yIbTaThI MPEACTABICHBI IO TO1aM 00yUYCHUS.

[IpenMeTHbIC pe3ysbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» 6 10 knacce 1OTKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ M POJM OUOJOTUM B CHUCTEME HAy4YHOrO 3HAHUSI €CTECTBEHHBIX HAyK, B
(bopMUpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJIE POCCUNCKUX U



3apyOexXHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHUH, (PYHKIIMOHATLHOW IPAaMOTHOCTH YEJIOBEKA JIJISl PEILICHUS KU3HEHHBIX
3ajay;

YMEHUE PacKphIBaTh COJAEPKaHHE OMOJIOTMYECKUX TEPMUHOB M MOHSATHH: KU3Hb, KIIETKA, OPraHu3M, MeTadoIu3M
(oOMeH BelIeCTB M MpPEBpALEHHE 3HEPruH), FOMEOCTa3 (CaMOperyJsiius), YpOBHEBas OpraHM3alis XHUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOITYKLHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

yMEHUE WU3Jaratb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAllMOHHAsA, UEHTpaJibHas J0rMa
MOJIEKYJIsIpHOM Onosiorun), 3akonsl (I'. Mennens, T. Moprana, H. Y. BaBunosa) u y4yenus (o 1ieHTpax MHOTOOOpa3us U
IPOUCXOXKICHUS KYJIbTypHbIX pacTenuid H. 1. BaBunosa), onpeaensars rpaHuilbl UX MPUMEHUMOCTHU K JKUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOAAMH HAYyYHOT'O MTO3HAHUS B OMOJIOTHH: HAOIIOACHNUE U OMMCAHNUE KUBBIX CUCTEM, IIPOIIECCOB U
SBJICHUM, OpraHu3alus U MpoBeJeHUE OMOJOTMYECKOTr0 SKCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEX/1y UCCIIelyeMbIMHU BEJIMUMHAMU, OOBSICHEHUE TIOJYYEHHBIX PE3YIbTaTOB, UCIOJIb30BAHHBIX HAYUHbIX TOHSATUH, TEOPUIt
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU TOJyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECTBEHHbIE NPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT M JYKAPHUOT, OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MIPOLIECCOB: OOMEHAa BEUIECTB M IMPEBPAIIECHUS JHEPrUUM B KIIETKE,
doTocuHTE3a, TNTACTUYECKOTO U YHEPTeTUYECKOT0 0OMEHa, XEMOCHHTE3a, MUT03a, Mel03a, OIJI0JJOTBOPEHHUS, PA3MHOKEHUS,
WHJMBUyJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHUE MPHUMEHATh MOJYYECHHbIE 3HAHUS NIl OOBSCHEHHS OMOJIOTMYECKHX IMPOLIECCOB U SBJICHUM, JJIS MPUHATUA
NPAKTUYECKUX PEHICHUI B MOBCEIHEBHOM >KM3HU C II€JIbI0 OOecredeHusi 0e30MacHOCTH CBOETO 3/10POBbsl U 340POBBSA
OKPY KaIOIIUX JIIOCH, COONIOJCHHUS HOPM TPaMOTHOTO TOBEICHUSI B OKpYXalolled TPUPOAHOW cpeje, MOHUMaHUe
HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHKEHUI COBPEMEHHOM OHOJIOTMM U OWOTEXHOJIOTMH JJisi PpalMOHAIbHOIO
IPUPOOIOIb30BAHHUS;

yMEHUE pEelIaTh 3JIEMEHTApHbIE TEHETHUYECKHE 3aJayl Ha MOHO- M JUTMOPHUIIHOE CKpEIIMBAaHUE, CLEIJICHHOE
HACJIeJOBaHUE, COCTaBISATh CXE€Mbl MOHOTMOPUAHOIO CKPEIIMBAaHUS JI1 NpPEJCKa3aHHUs HAcJlelIOBaHUS INPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOJIHATh JIaDOPAaTOPHBIE U MIpPaKTUYECKHWE padoThl, COONMIOAATH MpaBuia MpU padoTe C y4eOHbIM U
71a60paTOpPHBIM 000PYI0BaHUEM;



yMEHUE KPUTHYECKH OIICHUBATh WU MHTEPIPETUPOBATH WH(MOPMAIUIO OMOJIOTUYECKOTO COAEPIKAHUS, BKIIFOUAIOIIYIO
NICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBAa MacCOBO HHGOPMAIINH, HAYYHO-TIOMYJISIPHBIC MaTEPHAIIbI),
ATUYCECKHE aCMEKThl COBPEMEHHBIX MCCIICIOBAHNN B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;
yMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIeHuUs, 00001as OHOIOTHYECKy0 UH(MOpPMAIUIO U3

HECKOJIbKMX UCTOYHUKOB, TPAMOTHO UCII0JIb30BaTh MOHATUMHBIN anmapar OuOJIOTUH.
TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
Kosan4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabubie | IIpakTnuyeckue (upp )
NnporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mnoreka LIOK
1 b 2
HOTIOTHA Kax Hayxa 0 0 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 K 1 0 0
HBHIE CHCTEMBL M HX Opranusattis https://m.edsoo.ru/7f41¢c292
. bubnuotexa [JOK
X 1
3 UMHYECKUI COCTaB U CTPOCHHUE KIIETKU 8 0 httos://m.edsoo.ru/7fA1c292
bubnunorexa [IOK
4 XK 6 0 1
VISHCACHTCILHOCT TICTIH https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHHE ¥ MHAMBUAYAJTBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCT M KBMEHUYMBOCTh 3 0 1 bubnuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 0 0 bu6mnoreka LIOK
OHOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢c292
8 PesepBHOE Bpemst 1 0 0 Bubnrorexa [IOK

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

10 KJIACC
KoJsunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeSibHbIE
padoTsI padoTsbI
pecypchbl
bu6mmorexa [IOK
1 buonorus B cucteme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
5 MeToabI TO3HAHMS KUBOK 1 0 0 bu6mmoreka [IOK
MIPUPOJBL. https://m.eds00.ru/863e6122
3 buonoruueckue cucTeMsl, 1 0 0 bu6mmoreka [IOK
MPOLECCHI U UX U3YyUYCHUE https://m.eds00.ru/863e6564
4 XUMHYECKHI cocTaB KJIEeTKH. Boma 1 0 0 bub6muoreka [IOK
Y MUHEpaJbHBIE COIU https://m.edsoo0.ru/863e674e
bu6mmoreka [IOK
5 b . 1 0 0
e, COCTaB H CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
depMeHTH — OHOJIOTHYECKHE
KataymsaTopsl. JJabopaTtopHast
6 pabota «3yuenue 1 0 1 bu6nuoreka [IOK
KaTAIMTUYECKOW aKTUBHOCTH https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
7 v I 1 0 0
[ICBOABL. JHHIHAR https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 H .AT® 1 0 0
YIJICHHOBLIC KHCHOTH https://m.edso0.ru/863e6d5c
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I/ICTOpI/ISI U MCTOAbI U3YUYCHHUA

bu6muoreka [IOK

o KieTku. Kierounas reopus https://m.edso0.ru/863e6e88
10 KreTka kak menocTHas KuBast
cuctema
CtpoeHne 3yKapuoTHYECKOM
kietku. JlaboparopHas pabora
«M3yuenue cTpoeHus KIETOK bubnuorexa LIOK
11 pacTeHuil, KUBOTHBIX, TPUOOB U https://m.edso00.ru/863e6ff0
OakTepuil 01 MEKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTTMCaHHE»
bubmmorexa [JOK
12 Obmen BeIiecTs M META60HIM https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
13 dorociiTes. XemocHHTes https://m.eds00.1u/86367¢98
N bubnmoreka [JOK
14 dnepreTiieckuii 0bmen https://m.edsoo0.ru/863e7aae
15 JKW3HEHHBIN UK KIETKU. bubnmoreka [JOK
Jenenue kimeTku. MuTo3. https://m.edso00.ru/863e7dc4
buocunres 6enka. Peakmms bubmuorexa [JOK
16
MaTpU4YHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6muorexa [IOK
17 Tpancmus — duocwnres Genxa https://m.edso0.ru/863e796e
18 Hexknerounsie GhopMbl KU3HH — bubnmorexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmmoreka [JOK
19 DopMBI pa3MHOKEHHUS OPTraHU3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e
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bu6mmorexa [IOK

20 Melii
enos https://m.edsoo0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGopatopHas pabora «3yueHue bubmmorexa [OK
patop p y https://m.edso0.ru/863e81b6
CTPOCHHUSI TIOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpPOIIpEIiapaTax»
29 WNunuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HACJIEACTBEHHOCTH U bubmorexa HOK
https://m.edso0.ru/863e86f2
H3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEAOBaHUS
24 pU3HaKoB. MOHOTHOPHUIHOE bubmorexa HOK
p ' P hitps://m.eds00.ru/863e8878
CKpEIIMBAaHHE
UTHOPUIHOE CKPEIUBAHUE.
25 élaKOH ieilaBHcm\forLg bubmorexa HOK
https://m.edsoo.ru/863e89a4
HacJieZJ0OBaHUs TPU3HAKOB
26 CrenieHHOe HaclIeIoBaHUE bubmuorexa [JOK
IIPU3HAKOB. https://m.edso0.ru/863e8c60
97 I'eneruka nosa. HacnenoBanue bu6mmoreka [IOK
MPU3HAKOB, CIETUJIEHHBIX C MOJIOM https://m.edso00.ru/863e8c60
N3menunBoctes. HenacnencrBennas
M3MEHYUBOCTH. JIJabopaTtopHast
28 pabota "M3yuyenue bu6mumorexa LIOK

MOJIU(UKAITIOHHON U3MEHUUBOCTH,
IIOCTPOCHHE BAPUALIMOHHOTO psAJa
Y BapUallMOHHOMN KPUBOI»

https://m.edsoo.ru/863e8efe
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bu6mmorexa [IOK

29 HacnencTBeHHast H3MEHUYNBOCTb. 1 httos://m.edsoo.ru/863e8efe
bubmuorexa [JOK
30 Peneriia westopeta 1 https://m.edSO(])_.[ ru/863e8d78
PesepBHrlit ypok. O600111€HNE 10
31 teMme «HacieqcTBEeHHOCTh U 1
W3MECHUYHUBOCTH OPTaHU3MOB)
bubmuorexa [JOK
32 Cenexuit Kax nayka u npouece 1 https://m.edSO(])_.[ ru/863e9214
33 MeToabl ¥ JOCTHUKEHHUS CCICKIINU 1 bubmuoreka [JOK
PaCTEHHUN U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bu6nuoreka [IOK
IPOU3BOACTBA https://m.edso0.ru/863e9336
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YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIS1 YAEHUKA
* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox
pen. Ilaceunuxa B.B., Akuronepnoe o6miectBo «3narenbcTro

«HpOCBCH_IeHI/IG»

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/
https://infourok.ru/
https://onlinetestpad.com/

https://1sept.ru/

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://www.youtube.com/watch?v=jUZDJqH6D9A
https://onlinetestpad.com/ru
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/c6bd8391-5353-9687-0ch7-
http://www.sbio.info/

https://rosuchebnik.ru/



