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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTO MpeaMmera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cnenupuke OMOIOruK, €€ 3HaYeHUH B MO3HAHUU KMBOM MPUPOJILI U 0OECIICYCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
cTpareruu OOy4YeHHs, BOCHUTAHUS W PAa3BUTUS, OOYYAIOIIUXCSA CPEACTBAMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 paszienaM H  TeMmaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yYarOIIMXCA.

B nporpaMmme mo OuOJIOTMM Tak)Ke YUUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUI, OOYy4YalOMMXCS MO OCBOEHUIO COJEpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, IPEJICTABICHUIN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY>Kalollled MNpUpPOJHON cpeje.
[TosTOoMy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUMI O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1€JIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH NPUPOJHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SMCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH



yuebHoro npeamera «buoIoTHs» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECreueHus
YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IKOJILHOTO0 OHOJIOTrHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaTbC K HW3MEHEHUSM JUHAMMYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM NpHUpoje, €
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIOLUH, CO3/1aéT
yCIOBUSL  JJIA:  IIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
YKU3HH, SKOJOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUJIsl pELICHHs] BOCIUTATENbHbBIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET MHTErpalliy OHWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHHMIO €r0 COAEpP)KaHUsA, MPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAYUMBbIE IS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MpPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CITY>KAaT OCHOBOM JJisi (pOPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HAay4yHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HHTEIUIEKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEILHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOLIEHHUIO K OKPY’KAIOIIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOW HAy4dyHOW KapTUHBI MHpa.
Cucrema OMOJIOTMUECKUX HAYK.

MeTobl TO3HAHUS KUBOW NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTHYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpTraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B Kkierke. lloamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHre OeaKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU



CTPYKTYphl ~O€IKOBOM MOJEKyNdbl (TepBUYHAs, BTOpPUYHAS, TPETHYHASA W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJrOK03a, pubo3a u  JAe30Kcuprbo3a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHble  cBoicTBa. buonornueckue QynHkumm sunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynknuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{utonorus — Hayka o kierke. Kiietounas teopust — mpuMep B3aUMOJAEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOuMe MNPU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranousibl. OpHomemOpannbie opradHousbl kietku: JIIC, ammapat ['onbmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM M mnactud. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMHM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIu1a3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOW IPUPOAEY.



Tabmuubr n cxembl: «llepuognveckas TabiuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOACHUM, K3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOeHUs KIETOK PACTECHUI,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEpreTUUeCKUuid OOMEH) — JBE€ CTOPOHBI E€JUHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabosm3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U IPEBPALLICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DSHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢} dexkTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsanus — GuocunTe3
Ooenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pombp pubocom B
OounocuHTe3e Oenka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsitust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIAa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSD,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oakrepuodaray, «Pemnmukarms JJTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KileTouHbIil 1IUKII, WM JKU3HEHHBIM LUKN kieTku. WHTepdaza u MuTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: J€JI€HUE HaJBO€, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, nmpoucxonsdine Ha CTagusxX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SHUIEKJIETKA) — CIEepMAaTOreHe3 U OBOIE€HE3.
OCcOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysinus, opraHorere3. [locTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIEeKonuTaromero», «Kapuokunes B kineTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpEnaparax».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTUH B CTAHOBJICHHMM TCHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO0-00pa3us THUOPHUAOB IEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOIO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HAacJIeJOBaHUIO TeHOB. HapyllleHne crenneHus reHoB B pe3yJibTare
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOramMeTrHslie M rereporameTHele opraHusMbl. HacimemoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peaknnm npusHaka. KonnuecTBEHHbIE M KAauyeCTBEHHBIE NPU3HAKKM U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTalmoHHasi "3MEHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[11P-ananu3a. HacnencTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne u reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBL
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbhl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI



U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
dakTopay, «I'eHeTukKa rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

OOopynoBaHue: MoOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox moceBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHOW W3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI ceNeKInU. MaccoBBIi U MHAMBUAYAIBHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauus M €€ ycnexu. VCKycCTBEHHBbIM MyTareHes |
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MO (ULIHPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOroooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl noMamHux KMBOTHBIX», «CopTa KyJIBTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnougus», «OO0BEKThl OuOTEXHONOTUNY, «KIeTouHbIE KYyIBTYpHI H
KJIOHHpOBaHHEe», «KOHCTpyrupoBaHue 1 nepeHoc reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJCKLUWU PpacTCHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJIIOLIUOHHASE OHOJIOT HS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIUME CHUJIBI ABONIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeSEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) IBOJIONUKM BUAOB B Ipupojae. MyTallmoOHHBINA
MpOoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6MeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsimum»,  «MyTauuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIO0OPAZOBAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukauus «llepexpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BoOIMU. HavanbHbie 3Tanb
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3paMm M nepuonam. Karapxeil. Apxeickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHUpa Kak OTpakeHHe 3BOJOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (paktopsl)  aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoaswmmi, YemoBek HeaHIEPTAIbCKUM, UYenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (dKBaTOpuaibHas),  MOHTOJIOWJHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmumner 1 cxembl: «Bo3aukHoBenue ConHedHOM cucTeMbl», «Pa3Burtne
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3feibl IKOJIOTHH. MeToabl SKOJOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHUecKue, OMOTMYECKHE M aHTPOIOreHHble. JlelcTBUE HSKOJIOIMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdomorndeckne 0COOEHHOCTH pacTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBOo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOIYLICHTHI,
KOHCYMEHTHI, PEAYIEHTH. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03sICTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ounocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBeril d3dhdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ota B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUIUYHbIE OHOLIEHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoii ®enepauuu, H300paX€HUsT OXPaHAEMbIX BHIOB
pacTeHU U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTHUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSH TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINPENIENICHHUI0, HajJu4yhe MOTHBaUM K  OOy4YeHHI0  OHOJIOoTHuH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TIUTAHBbI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHomorus» JOCTUraloTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI U CIOCOOCTBYIOT TIpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TO3WUIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIYXKEHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3]I0POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepam npodhecCHOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TI00ATBHOTO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed X
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXPaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4ue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MOJTYyUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJIEHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHOM U COLMAJIBHOM ITPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAECHUS (MHIAYKTUBHBIE, JEOyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LE€JIECHANPABICHHBI MOUCK MEPEeHOca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIbHBIC TOIXOJbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIMK, HEOOXOAUMOM JJIs BBITTOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS W B3aUMOJCWUCTBHUS, MMOHHMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coOBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOMIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IU4HbBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPU AaHAIU3€ pe3yJIbTATOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeIIeCTB M IpEeBpallleHUe
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsIpHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAONIOACHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUsS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JAOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHMOPHIHOTO CKpEIIMBAHMs JJIsl Mpe/CKa3aHUsl HacleJOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO I[ICEBJOHAYYHBIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001ast 6MoJIOrHUecKyr0 UH(GOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit sBomonuu A. H. CesepiioBa, yuenusi o ouocdepe B. W. Bepnaackoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKM CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, TMEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpee, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MIpPaKTUYECKHUe padOThl, COOIIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM uudposbie
Ne i/l P Konrpoabnbsie IIpakruueckue (utpp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl

bu6nmorexa [IOK
IBOMOIHONHAS OHOOTHA 9 1 https://m.edsoo.ru/7f41cc74

Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74

Oprauusmsl ¥ OK aromas cpena 5 1 Bubmiorexa OK
p pyxarottas cpei https://m.edsoo.ru/7f41cc74

Co00111eCTBa U DKOJIOTUYECKHUE CUCTEMBI 9 bubnnorexa [JOK
HI https://m.edsoo.ru/7f41cc74

PesepBHOE BpeMs 2 Bubmiorexa OK
p P https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
I DJIeKTPOHHbIE
Ne paKTU4YeCKHe Jlara HHPpOBbIE
Tema ypoka KoHTpoJibHbIE "
n/n Bcero H3YYeHH s o0pa3oBaTte/ibHbIE
padoTbI J1adopaTopHbIe
pecypcsl
padoThI
bu6mmorexa [IOK
1 buonornus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1
2 «cnonp30oBaHue pa3IMIHBIX 1 0.5 bubmmorexa LOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECCHI 1 bubnunorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4yecKkui coctaB KiaeTku. Bona u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 b . 1
e, COCTaB  CTPOCHHE Gk https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK

KaTaJTUTHYCCKON aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIU KaTajasbl)»

https://m.edso0.ru/863e6b72



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

bubmuorexa [JOK

! YTeBORs. JIMIAE https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Kinetounas teopus https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CtpoeHnune 3yKapuOoTHUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpEapaTax U ux
OTUCaHUE»
bu6mmoreka [IOK
12 OOMeH BemecTs wiM MeTab0 H3M https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muros. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpU4YHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasus — OuocunTte3 Oenka bubnnoreka [HOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

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

18 Hexnerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padora Ne 4 bubnnoreka [JOK
21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
29 WunuBuayansHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKPEIIMBaHNE. 3aKOH
25 f—IICSaBI/II:JI/IJIf/IOFO Haf::nneI OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmmorexa [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeIIUBaHus y Ap0o30(HIIbl HA

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. HacinenoBanue bubmuorexa [JOK

27 1
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [HOK

28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

HacnencTBeHHass ©3BMEHYUBOCT.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanmu3 MyTalui y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»

30 padoms e, dCormmrome namons 1 BuGnorera LIOK

https://m.eds00.ru/863e8d78
POJOCTIOBHBIX YEJIOBEKAY.
PesepBHeIit ypok. O6006111€HNE TTO

31 TeMe «HacieqcTBEHHOCTD U 1

W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK

32 (Cenekups kak Hayka u pouece L https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU 1 bu6mmorexa [IOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak orpacib 1 bubnuorexa [JOK
MPOU3BOICTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rus KaK HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ounocdepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOINYECKOEOBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS
YUYEHUKA

1. M.B.Bsicorkas TpeHaxep mo oOuieit 6monoruu mist ydammuxes 10-11 kmaccos
u noctynaromux B BY3s1. TpenupoBounsie 3agaun — Bonrorpan: Yuurens, 2005.
2. M.B.Briconkas O6mas 6uosnorust 9-11 xiaccel: pa3HOYpPOBHEBBIE YIIPaKHEHUS
)54 TECTOBEIE 3aJaHUsI— Bonrorpan: Vuntens,2008.
3. T.A.Adonuna. Ilpaktuyeckoe nocobue ¢ 3amanusmu. - M.: Dopym-uUHTDpA,
2009

4. I''.Jlepuep. Ypoku Ouonorunm. O6mias Oumonorus.10-11 kmaccel. TecTsl,
BOIIPOCHI, 3aJ1a4u. - M.: Okcemo,2005
5. B.B. Ilaceunuk ABTOpckasi mnporpamMma cpeaHero (IMOJHOTr0) OOIIero
oOpa3zoBanus 1o Ouomormu 10-11  kmaccel. — M.: J[poda 2010
6. M.B. OnanoBuu, H.. CrapukoBa,E.M. I"'amxuesa, E. FO.IlllenukoBa brosorus
5-11kiaccel:pa3BepHyTOE TEMaTHUECKOE IIaHupoBaHue — Bonrorpaa: Yuurens,
2009

7. S nmo3naro mup; Jerckas sHIukinonenus: Amuduu. ABrop b.®.Ceprees; -
M.: OO0 «Dupma «M3narenbctBo ACT»»; OO0 «Actpenby, 2011. —480 c.: un.;
JlaGopatopHbiii TpakTUKyM. buosoruss 6-11 kimacc (yueOHOE IJIEKTPOHHOE
u3/1aHue).

8. JI.B.Copokuna. Temarnueckue 3a4€thl 1o Ouonoruu B 10-11 kmaccax - M.:



Cdepa,2008

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Amnacracoa JI.II. OOmas Owonorus. [IumakTudyeckue Marepuaibl. — M.:
BenTana-I'pad, 1997.
2. bormanoBa T.JI.,, ConomoBa E.A. buonorus. CropaBouyHUK — JId
CTapIIEKIIACCHUKOB W mocTtynaromux B By3bl. — M.: ACT-npecc, 2006.
3. boarosa M.B. COopHuK 3amau 1o oOmed OHOJoruy Ui MOCTyHarouuX B
BY35r1. — M.: Onwnkc 21 BEK, 2005.
4. 3axapos B.b., MamonToB C.I'., Conun HU. O0mas 6uonorusi: Yueo. aist 10 —
11 xm  obmeobpazoar. VYueb. 3aBemenmii - M.: Jlpoda, 2005.
5. Puc 3., Ctepubepr M. Ot kieTok k atomam: VITtocTpupoBaHHOE BBEJICHUE B
MOJIEKYJIsipHYyt0 ~ Ouonoruto: Ilep ¢ awrm. — M.: Mup, 1988.
6. CyxoBa T.C., Koznosa T.A., Conun H.M. OOmas Ouonorus. 10 — 11 wi.:
PabGouas terpanp k yueOnuky / moja pea. B.b. 3axaposa. — M.: Jlpoda, 2003.
7. Ypoku obmeit 6uonoruu: Ilocodbue mns yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: Ilpocemnienue, 1986.
8. KpukcynoB E. A., Tlaceunuk B. B. DOxomorums. 10 (11) xmacc: Yue6. s
omeoOpazoBat. y4ueb. 3aBeneHuil. 5-¢ usm., popad. M.: JIpoda, 2001. — 256 ¢
9. Peitmepc H. ®. Kpartkuii cioBapb OHOJOTHYECKUMX TEepMHUHOB: KH. s
yuutens. — 2-¢  wu3n. M.:  Ilpocsernienue, 1995. — 368 c.
10. Peitmepc H. ®@. Hauana skonornueckux 3Hanuii.M.: UznareasctBo MHOIILY,

1993. — 261 C.



11. Damuknonenus misa gerer. I'nas. Pen. B. A. Borognua.M.: ABanrta+, 2001. —
448 C.
12. Bepsunmun H.M., Kopcynckas B.M. OO6mas wmeTtoguka mpenoaaBaHus
OHMOJIOTHH. — M.: IIpocaenienue, 1986.
13. 3axapos B.b, Mycrtadbun A.I'. Ob1iast OMoiorus: TECThI, BOIPOCHI, 3a/IlaHUS. —
M.: [IpocBenienue, 2003.
14. Usanosa T.B., Kanunosa I'.C., Msarkosa A.H. COopHuk 3ananuii no oouieit
OMOJIOTHH. — M.: [Ipocsemienue, 2002.
15. Mumuna H.B. 3aganust 1jsi caMocTosTeIbHON pabOThI MO 00111ei OMOIoruu.
11 KJ1acc. — M.: IIpocaemnieHue, 1985.
16. MIumkunackas H.A. T'enernka u cenekuus: Teopusa. 3aganusg. OTBETHL. —

Caparos: Jluneit, 2005.

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

1. «Emmnas xomneknus Iudpossix OOpazoBarenbHbIx PecypcoB» (HabOp
UPPOBBIX pecypcoB K yueOHukam smuuu Ilonomapesoii M.H.) (http://school-
collection.edu.ru/).

2. www.bio.lseptember.ru— rasera «buonorus» -npunoxeHue Kk «1 CeHTIOP».
3. http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3JaH CaiT, ObLIM omyOnuKoBaHbl B razere "buosorus". ABTopamu

caiita mpojenana Oosbinas paboTa Mo CHCTEMaTU3UPOBAHUIO Ta3€THBIX CTAaTel C



y4€TOM IIKOJBHOM y4yeOHOW mporpammel 1o mnpeamery "buonorus".
4. www.bio.nature.ru — HAy4YHbBIC HOBOCTHU Ouooruu
5. http://ebio.ru/ - Dnexkrponnslii yueOHuk «buosorus». CoaepKuUT Bce pas/eiibl
Ouonoruu: OOTaHUKY, 300JIOTHIO, AHATOMHUIO U (PU3UOJIOTUIO YEJIOBEKA, OCHOBBI
IUTOJIOTUM W TE€HETUKH, DBOJIOIMOHHYIO TEOPHUIO U HKOJOTHI0. MOXeT ObITh
PEKOMEHI0BaH y4aluMmces TUIS CaMOCTOATEIbHON padoTHI.
6. http://www.gbmt.ru/ - T'ocynapctBennbsiii bronorudeckmii myszeid um. K. A.
TumupszeBa. Bupryanbnble skckypcuu: JKuBOTHbIE B MHU(ax H JereHaax,
JKuBoTHbIE - cTpouTenu, 3a6ota o nmoromctBe, OnacHele xKuBOTHbIE. [{udpoBbie

KOIINH (1)OH,ZIa MY3Cs1 MOTI'YT OBITh MCIOJIL30BAaHBI B KauyeCTBE I/IJ'IJ'II-OCTpaI_[I/Iﬁ



