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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHMH TEOPETHUYECKYIO OCHOBY IS
OTIpENICTICHUST TOAX00B K (OPMUPOBAHUIO COJACPNKAHUSA YydeOHOTO mMpeaMera
«buosiorus» coctaBWIM: KOHIENTyalbHble TmoioxkeHus OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJei, colepKaHusi, pe3yNbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEJSIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HaYCHUHU B MO3HAHUM KUBOW MPUPOJBI U 00ECTIeUeHUN
CYILIECTBOBAaHMS 4YesioBeuecKkoro obmiectBa. CoOriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMENsAx, 00 oOmen
cTparerud OOydYeHMs, BOCHUTAHUS M Pa3BUTHS OOYyYaIOIUXCS CpEeICTBAMU
yueOHOoro nmpeamera «buonorus», omnpeaenser o00sS3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue Mo pas3ienaM M TeMmaw,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3yUEHUs Y4eOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroImnXCs.

B mporpamme 10 OuoONOrMHM Tak)Ke€ YUYMTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METaNpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHHOU
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaloIIMXCA MO OCBOCHUIO COJECpPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIl YPOBEHB) peaIn3oBaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yYEHMHM OMOJIOTHM, OJjarojapss 4yeMy B HEW
MpPOCMATPUBAETCSl HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSA3AHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, [EHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOT0 MBIILIEHHUS, IPEICTABICHUNA O 3I0pPOBOM
o0Opa3e XM3HUM U OEpEKHBIM OTHOLIEHHWEM K OKpY’Kalolleld MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ W3ydeHHEM OOIIeOMOIIOTUYECKUX TEOpHUH, a TakKe 3HAHHM O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMme IO OMOJIOTHHU YIEICHO BHUMAHHE MCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU ISl PEIICHUS TTPUKIIAIHBIX 3a7a4, B
TOM 4YHCIIe: NPO(UIAKTHKY HACJIEACTBEHHBIX 3a00JIEBAHMI YEIOBEKA, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
IEJIeCO00pa3HOr0 TMOBEJICHUS B OKpY)KAlolell NpUPOJHON cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW AESTENBHOCTH 4YeJIOBEKa HAa COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHON HAIIPaBJIECHHOCTH
yuebHoro npeamera «buoorus» MpoaUKTOBAHO HEOOXOAMMOCTHIO OOECTIeUeHUs



YCJIOBUM JUIsI PEIICHHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KoOTOpasi Tpeanojaraer (QopMupoBaHHE Yy  OO0ydarOIIUXCA
CIIOCOOHOCTH @IalTUPOBATHC K HW3MEHEHUSIM JUHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMuUpoBaHUE y OOyYaroONIUXCsl TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUsA O KUBOW Hpupoie, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU HBOJIOLMM, CO31AET
yCIOBUSL  JAJS: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoisl, (OpMUPOBAHUSA
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO W Oe3omacHoro oOpasa
KW3HU, KOJIOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOUIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonpioe 3HaueHne OMOIOrUs UMEET TAKXKE JJI PEUICHUS! BOCIIUTATEIbHBIX U
pa3BHUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLHUATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu odecrneuyrnBaeT ycloBus At (OPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETrpaluyd OMOJOTMYECKHX 3HAHWM C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJMOXKEHHUS O TMpEeAHA3HAYCHUU Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNIeHUs TMOJIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEICTABIEHHOTO B MpOTrpaMMe IO
OHoJ0ruu.

Ot6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULHUHI KYyJIbTypOCOOOpPAa3HOrO IMOJAX0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJDKHbI OCBOUTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHust 0OIIEH KyJIbTYpbl, ONpPEACISIIONINE aJCKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPAKTHYECKOU AesATebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPhIE CIIy>KaT OCHOBOM J1Jisi (pOPMUPOBAHUS
NPEICTaBICHU O COBPEMEHHOW €CTECTBEHHO-HAay4YHOW KapTMHE MuHpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUU
OHOJOTNYECKOr0 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOro MaTepualia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUSA 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIONINE COAEepKaTeNbHble JIMHUM: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHuzM Kak



ouosnornyeckas cucremay, «CucreMa W MHOTO0Opasve OpraHUYECKOro MHUPAY,
«OBOJIIOIUS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp wm3yuenuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJcHUE  OOYyYalOIMMHUCA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHu3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxkenue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00€CTIeunBaeTCsl PeICHUEM CIASAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUiIaxX, CIyKalluX OCHOBOM
1t GOPMUPOBAHUSI MPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAy4YHOr0 MO3HAHUS, CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIINXCS OTKPBHITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOYYaIOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEN B TpOIECCe aHalv3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, MACH U MOAXOJOB K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOro ypOBHS OpraHu3allly;

CTAaHOBJICHHE Yy oOydaroumuxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHSATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUU 3HAHUU W ONbITA, MOJYYEHHBIX MpHU
W3y4eHUU OMOJIOTHY;

dbopMupoBaHre y OOydYalOIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUS YEJIOBEKOM >KHUBOU
HPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM IpU IPOBEJIEHUN OMOJIOTMYECKUX UCCIIEOBaHU;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JUIS TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, J1sl (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEIHEBHOM KU3HU I
OLICHKH MOCJIEACTBUIN CBOEH JIESITEIBHOCTH 110 OTHOILLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00sieBaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buoiorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlist u3ydenusi OMoja0ruy Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 4ac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponp Ouonorun B (QopMuUpOBaHMM COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metob1 TO3HAHUS KUBOUM MPUPObI (HAOII0CHUE, SKCIIEPUMEHT, ONKUCaHuE,
U3MEpEHHe, KiIacCU(PpUKaLMs, MOJEIUPOBAHME, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdemoncTpanum:

[Toptpetst: Y. Hapun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYeCcKUe padoThl:

[Ipaktuueckass pabora Neo 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB IpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3al M.

Kubie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M MX pa3HOOOpa3ue. YpOBHU OpPraHU3aIlld OMOCUCTEM:
MOJIEKYJISIDHBIM, KIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MNOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKH ), OMoCEepHBI.

JdemoncTpanumn:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MmoJiekybl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHUE KJIECTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE DJIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaNbHBIX BeHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYphl ~O€IKOBOM MOJEKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XHUMHUECKHE CBOMCTBAa OelkoB. buomoruueckue
(GyHKUIHUU OENKOB.



depmentsl — Ouonormdeckue Katanu3aTtopbl. CTpoeHue (QepMmeHra:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTtb. KodepMmeHnTsl. Butamunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a U Je30KCUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) M nHonMcaxapuiabl (Kpaxmal, TJIMKOTEH,
1EeJUTI0I103a). bruonornvyeckue GyHKIIMH YTIIEBOIOB.

Jlunuper:  Tpurauuepunbl, dochoaunuael, crepounbl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHuUe
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynknuun PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHas mMemOpana, monekyibl JIHK kak reHermueckuit ammapar,
cuUcTeMa CUHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass U Mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKON KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
dbynknuu. [Tnazmarnaeckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapat ['onbmxwy,
In30CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHne MUTOXOHJApUN U Tuiactud. Bunel mmactun. HememOpaHHbIe
OpraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KryTUKU. OYHKIUKA OPraHOUIOB KIIETKU. BKiroueHus.

SAnpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoncTpanumn:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammelr:  «PacnpeneneHue XMMHYECKUMX DJJIEMEHTOB B HEXHBOM
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOUW MPUPOIE.

Tabmuupbr u cxembl: «llepuogndeckas TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOeKyJbl BOab», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue dpepmentay, «Hyknennosbie kucnotel. JJHK», «Ctpoenue momnekymbl



AT®», «CtpoeHue >yKapuoTH4YECKOM KIETKW», «CTpOEHUE >KMBOTHOM KIIETKN»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKHY,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAbD, «JIunuabsn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «l/3yueHue KaTaaIuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopuass pabora No 2. «l3ydyeHwe CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomu3M. AcCuMUIAIUs (TUTaCTHYECKUiT OOMEH) U
JTUCCUMUJIISIIUS (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUM B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a JJIsl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIoINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuensieHue BellecTB, BbIJICICHUE U
AKKyMYJUpPOBaHUE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeEHa.
['mukomus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. OddexkTuBHOCTD
SHEPreTUYeCcKoro oOMeHa.

Peaknuun wMarpuuHoro cunre3a. ['enHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanmuu B KiIeTKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpumnuus — Mmarpuusbii cuaTe3 PHK. Tpancnauus — GuocunTes
Ooenka. Ortanbl TpaHciasuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W KU3HEHHOTO IMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXUBOTHBIX M UEJOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaebunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanum:

[Toptpersr: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboausm», «MHTOXOHIPHSY,
«JHepreTuyeckuit oomen», «Xmopomacty, «®Dorocunredyn, «Crtpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/da,
oakTeprodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeraue JJHK um Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounbii 1uKkI, WM >KU3HEHHBIM LUK KiaeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peaknus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. XpomaTuisl.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWUBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KJIETKH — arornTo3.

®opMbl pa3sMHOXKEHHSI OPraHU3MOB: Oecriosioe U mososoe. Bunpl 6ecrnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHHUE
OpPraHU3MOB, €T0 3HAYCHHE JJIs1 CEJICKIUU.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Craguu meino3a. IIporecchl, nmpoucxoadiiue Ha CTagusaX MeEno3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICIT U
3HaYeHUE MeKo03a.

l'amerorenes — mnporecc oOpa3oBaHUS TOJOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE U PAa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CnepMaTo30u[l, SMIIEKIIeTKa) — CHEPMATOr€HE3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKICTOK W crepMaro3ouaoB. Omiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAJIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOyenne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasButhe. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpSAMOe, HempsiMmoe (IMYuHOYHOE). BrnusiHue



cpeapl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 ILBETKOBOIO PACTEHUA: CTPOCHHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoncTpanun:

Tabmuiet u  cxeMbl: «DOpMBI pPa3MHOXKEHHS OPTraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TIOJOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounbsiit nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Metiosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKONUTAKOWINX U
4yesi0BeKka», «OCHOBHBIE CTAIMM OHTOT'€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOITpEnapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIeKIeTka MiueKonuTarmero», «KapuoknHes B KiIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuuKanusa «/leieHue KIeTKn», MOJEIb
JIHK, monenb meTadazHoOil XpOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHWe CTpPOCHHS IOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIPENaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renernku. Micropus pa3BuThs reHETUKU. POk uTonorun
¥ OMOpPHOJIOTUM B CTAaHOBJIICHMHM TEHETUKH. BKJIaa pOCCHICKHUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METONbl TEHETUKH (THOPHI0JIOTHUYCCKHM,
[IUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKHE
noHATHs. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUs MPU3HAKOB, YCTAHOBIEHHBIE . MeHenem.
MonoruOpuHOe CKpeluBaHue. 3aKOH €AWHO-O0pasus THOPHUIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBAaHMWS. 3aKOH PpACHICIICHUS MPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpugHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HAaCIeOBaHMS
npu3HakoB.  l[UTOreHeTHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyoliee ckpeniuBanue. Mcrnoap30BaHue aHaTU3UPYIOIIETO CKPEIUBaHUS
JUISL OTIPEJICSICHUS] TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHune cuemnieHus reHoB B pe3ybTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuuecKkue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENEICHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOJIU(PUKAIMOHHON N3MEHYMBOCTH. BapualimoHHbIi psiJl 1 BapUallMOHHAS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakiuu. CBoricTBa MOANGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOWM MpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTanmoHHas nu3aMeH4nBOCTh. Kitaccudukaius MyTaiuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpuurHbI MyTauud. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HacleACTBEHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoseka. Kaprnorun uyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKA: FeHeAIOrM4eCKui, OJIM3HEIOBBIM, IIMTOT€HETUYECKUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-anamu3a. HacnencTBenuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroiiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHATBI
3JI0pOBOI0 00pa3a XKU3HH, TUArHOCTHKHU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
0osne3Held. MenUKO-reHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TEHETUKH B NPEAOTBPAILICHUH U JICUCHUH F€HETUYECKUX 3a00JIeBaHUI Yesl0BeKa.

JdeMmoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTMOpPHIHOE  CKpEIMBAaHHE MW €r0
LIUTOr€HETUYECKAas: OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHEeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHHEY,
«lluTonoruyeckre  OCHOBBI ~ JTUTHOPUIAHOTO  CKpenuBaHus»,  «Menosy,
«B3auMOIEeNCcTBUE  AJUIENIBHBIX T'E€HOB», «l'€HeTH4Yeckne KapThl pPacTEHUH,
KUBOTHBIX W Ye€JIOBEKa», «l'€eHeThka mnoJia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUNIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUYMUBOCTHY», «MoaudukalnroHHas H3MeHUYMBOCTH», «HacimenoBanue pesyc-
(daktopay», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: MoJEIH-aNIUIMKAUN «MOHOTHOPUIHOE CKpPELIMBAaHUE,
«Henonnoe nomuuupoBaHuey, «JluruOpumnoe ckpenmuBanue», «llepexpécr



XpOMOCOM», MHKPOCKOII U MHKporpemnapaTr «Jlpo3odpumna» (Hopma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlabopatopHast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpENapaTax.

JlabopatopHast pabota Ne 6. «M3yuenne MoAN(PUKAIIMOHHON U3MEHUHUBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOW.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTainuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknps Kak HayKa MU MpOLECC. 3apOKICHHUE CEIEKIHUH U JTOMECTHKALMS.
VYuenue H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHUM. LIEeHTphl MPOUCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. CoOpT,
OpoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIeKIMU pacTeHUil M >KUBOTHBIX. OIllEHKa 3KcTephepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHusg. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoicTBeHHOE CKpellUBaHUE — ayTOPUIAMHT.
Otrnanéunas rtubpuam3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYyYEHUE TOJUIIONIO0B. JlOCTMKEHUS CENEKIMM PACTEHHWH, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHKEHepHUs. OTalbl
co3nanusi pexomoOuHantHo JIHK wu Tpancrennsix opranusmoB. Kierounas
nxeHepud. Kiietounsle KyJibTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okomornuecknue W oTtudeckue  npodmempl. MO —  reHeTmdecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabmumbsl 1 cxembl: kapra «LleHTpbl MpouCXOXIAeHHsT W MHOroo0Opasus
KyJIbTYPHBIX pacTeHui», «I[lopojbl JOMamHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. MiBanoBay,
«Ilomunnongus», «OObekThl OHOTEXHOJNOTHNY, «KileTouHble KynbTYpel U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHKE U IEPEHOC IT'€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOJ0B U KOPHEIIJIONOB IUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHMi, repbapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTopHble ¥ NpakTHYecKue padoThl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIMIO, MJIEMEHHYO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIOINOHHAA OHOJIOTHA.

[IpennochIku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. DBOJIKOLIMOHHAS
Teopusi U €€ MeCTO B Ouonoruu. BrnusHue 3BOIMIOIMOHHON TEOpUM HA Pa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CBugerenscTBa 3BOJIOIMU. [laneoHToIOrMYECKHE: TMOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJIOB B MAJIEOHTOJIOIMYECKOW JIETOMUCH, NEePEeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W PA3NUYMASI SMOPHOHOB PA3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHass teopuss Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHUJIbI 3BOJIOUUMU BUIOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS W3MEHUYHBOCTb,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHbBIE TIOJIOKEHUS.

MukposBomtonus. [Tonynsuusa kak equHUNA BUAA U 3BOJIIOLIMH.

JBroxymue cuibl ((pakTopbl) 3BOJIONMKU BUAOB B Mpupojae. MyTallmoHHBIN
npouecc M KOMOWHATHBHAas HM3MEHYMBOCTH. [lomynslMOHHBIE BOJHBI U Jpeiid
reHoB. M30sus 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBusomui ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumeps
IpPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALIMH.

Bun wu BupmooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DopMbl  IBONIONUU:  QuileTUYECKasi, JAUBEPTreHTHAas,
KOHBEpreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxaeHre OoT HecnelHaIU3UpOBAHHBIX IpenkoB. IIporpeccupyromas
crnenuain3anrs. AJanTUBHAS paguanus.

JdemoncTpanumn:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkensb, @. Mromuiep, A. H. CeBepiios.
Tabnuupl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emie, «3apoAblIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIll 0TOOPY, «MHOrOo00Opasue COpPTOB PACTCHUINY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsamum»,  «MyTanuoHHas

U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamanrauumn», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bosirouuny, «Kapra-cxema wapmpyra mnyrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucmocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

OO6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAOOp IJIOOB M CeMsiH, KoyuieKus «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeTh «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUN», OOBEMHAsT MOJECIb
«CTpoeHue roIoBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpadpuyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BiaxHble mpemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYIIKW», MUKpompenapat «/[po3odumma» (Hopma, myTtanmuu GOpMBI KPBLILEB U
OKpaCKH Tena).

JlaGopaTopHble U NpakTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlabopatopHuas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOT'O XapAKTEPA.

Tema 2. Bo3HMKHOBeHNE M pa3BUTHE KU3HH Ha 3emuie.

JloHay4Hble TPEACTABICHUS O 3apOKICHHMM KW3HU. HaydHble TUNoOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emse: a0uOoreHe3 M NaHclepMus. XUMHUYecKas
IBOMIOIUSL. AOHMOTEHHBIM CHHTE3 OPTraHWYECKUX BEIIECTB M3 HEOPTaHMYECKUX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON IBONMIOINK. HauanbHbIe 3Tanbl
ouosnornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKIETKU. [IepBble KIETKM M WX SBOJIIOLHS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emsie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKUH,
OPAOBUKCKUM, CUITYPUHUCKHUM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30¥cKas apa ¥ €€ NeEPUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.



XapakTepucTUKa KJIMMaTa W TeoJornyecKux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBJIeHME, paclIBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4yeckKoro Mupa Kak oOTpaxeHue »3Boonuu. (OCHOBHBIE
CHUCTEMaTUYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTUs KaK Hayka. PazButue nmpeacTaBieHHil o
IIPOUCXOXKJIEHUU uesoBeka. Meroasl u3ydeHusl aHTpororesesa. CxoicTBa u
pas3nuyms 4esJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme — cunbl  (dakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KHU3HHU,
U3TrOTOBJIEHUE OPYIUI TPyJa, MBIILJICHUE, PEYb.

OcCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmeneli, YenoBek mnpsamoxomamuid, YenoBek HeaHaepTalbCcKud, Yenosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCThb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3smarcko-amepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHcTpanum:

[Toptpers: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe COJIHEUYHON CHCTEMEBI», «Pa3BuUTHE
OpraHuyeckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJETKay»,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CHCTEMa OPTraHUYECKOIO MHUPAY,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOTI'0 4eJIOBeKa», «JlpeBHeimue moam», «lpeBHue moamn», «llepBbie
COBpPEMEHHBIE JI0/IN», «YemoBeyeckrue pach».

O6GopynoBanue:  Myisiku  «lIpoucxoxknenue — yenoBeka»  (OKOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJAEPTAJIbLd, KPOMAaHbOHIIA), CIIECNKU WU
U300pKEHUS KaMEHHBIX OpyJIuil TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TeoxpoHoyoruueckas Ttabnuna, KoJuiekuusa «Dopwmbl
COXPaHHOCTH MCKOMAEMbIX YKUBOTHBIX U PACTEHUI».

JlaGopaTopHble u NpakTHYeCKHEe PadoThI:

[TpakTuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTAaTKOB PACTECHUUN U
KUBOTHBIX B KOJIJIEKIIUSX).



DKCKypcHsl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. OpranusMbl U OKpPY:Ka0ILIa"A cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaud U pa3Jiesbl 3KOJIOTMH. MeTOIbl 3KOJIOTUYECKUX
UCCJIEI0BAHMUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAA.

Okonornueckue (axktopel. Knaccudukanus skoioruueckux (akTopoB:
abuoTuyeckre, OMOTHYECKHE M aHTPOIOTeHHble. JleficTBHE SKOJIOrHYEeCKHX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaKHOCThb. DOTONEPUOAN3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckne puTMBl.

buortnueckne  daktopel.  Bumbl  OMOTHMYECKHMX ~— B3aUMOJICUCTBUIL:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M,
HeWTpanu3M. 3HayeHue OUOTHYECKUX B3aUMOJCHUCTBUI JUIsi CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKH monyssauud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[uHaMyka 4ucIeHHOCTH MOMYJISIIUU U €€ perysius.

JdemoncTpanumn:

[Toptpetsr: A. I'ymboasar, K. @. Pynbe, D. I'ekkensp.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30861 3emun», «Cpeasl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHPY30puu-Ty Penbkny, «IIumiesbie nenm».

JlabopaTopHblie ¥ IpakTHYecKUe padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PacCTECHUN W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrnueckas padota Ne 2. «IToacu€r MIOTHOCTH MONMYJIALMNA pa3HbIX BUJIOB
pacTeHUI.

Tema 4. Coo01ecTBa 1 YK0JOrH4YecKne CUHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantsel. CBsA3U B
OuoIeHO3E.

Okojorudeckue cucteMsl (3kocucteMsbl). Ilonstue 00 »skocucreme u
ouoreornieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: IPOIYLICHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (muieBblE) YPOBHU OKOCUCTEMBI. [IuiieBbie LeNMM U CETH.
OcCHOBHBIE TIOKAa3aTelM SKOCHUCTEMbI: Ouomacca, NPOAYKLHUSA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMS, pa3BuThe. CyKIecCHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpasue kak QakTop ycroiunBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, cocraB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero QyHkuuu. OcodbeHHOCTH Ouochepbl Kak
[JIO0AJIBHOW 3KOCUCTEMBL. J[MHaMHYeckoe paBHOBecME€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['moGanbHBIC 2KOTOTHYECKUE TTPOOIEMEI.

CocymecTBoBaHue PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPABJICHHUS] TMPUPOJHBIMU pEcypcaMu M MX HUCHoJIb30BaHue. JlocTuxkeHus
OHMOJIOTMU U OXpaHa NPUPOJIBI.

JdemoncTpanumn:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «bHoOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie coobmecTBa», «llenu nuTanus», «IKONOrMYECKass MHUPAMUAAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « DKOocUcTeMa
XBoitHOoro  jeca», «buoneHo3 Bomoéma», «Arpouenos», «lIpumepHsbie
AHTPOIIOTCHHbIE  BO3ACHCTBUS Ha TOpUPOAY», «BaxkHeliue HMCTOYHUKU
3arpsi3HEHMs] BO3/yXa W IPYHTOBBIX BOI», «IlouBa — BaxkHeHIIas COCTaBISAIOLIAs
ouocdepo», «PakTopbl Aerpaganuu nousy, «llapHukoBsiid 3PderT», «DaKkTophI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: MoJeNb-anmuKaus «TunuyHele OMOLIEHO3b», repOapuit
«PacturenbHbIe coO0IIECTBaY, KOUICKINH «broneHo3y», «Bpenurenn BakHEHIIIX
CEJIbCKOXO3SICTBEHHBIX ~ KYJbTYp», TepOapud U KOJJIEKUWU pacTeHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HBbIM SKOJOTMUYECKUM TpymrnaM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOI'PAMMbLI IO
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM H PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHHUS MpeaMeTa «bHOoJIOorus»
BBIJICTICHBI CIIEAYIONINE COCTABJISIOIINE: OCO3HAHHE OOYYaIOIMMUC POCCHHCKON
rpaXxJaHCKOM MAECHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEJACIICHUIO, HalMyue MOTUBAIlMM K OOy4YeHUI0O  OuOJIOoTrUH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPCHHHX YOEKICHWUW IJWUYHOCTH HAa OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENBHOCTH [I€EHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHUS mpeamera «buojorus» AOCTUTalOTCS B
CAUMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJACHUSI W CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHSI BHYTPEHHEW TO3UIMU JIMYHOCTH, IaTPUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTaplIeMy MMOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCPEKHOr0 OTHOUIEHUS K KYJIbTYPHOMY HACICAUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpOJie U
OKpY’Karolen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHMEHTAIlMH, TIO3UTHBHBIX BHYTPCHHHX  YOCXKICHUN, COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KHU3HEHHOTO
ONBITA U OMbITa IEITEIBHOCTH B MPOIECCE peaii3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KyJIbTYPHBIMH IICHHOCTSMH U
COLUAIIBHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/1ady, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NpPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMAHUTApPHOU U BOJIOHTEPCKOU AECATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmoctw 3a cBOMl Kpal, CBOK PoauHy, CBOM S3BIK M KYyJbTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIIECINIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHS OWOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyE€HHUI0 M 3amuTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHHE TYXOBHBIX LICHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAMUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 MPUHATHUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSL:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTpEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JTUYHOCTH;

S) ¢pusuyeckoro BocnuTaHUs, (POPMHPOBAHMUSA KYJILTYPbl 310POBbS H
IMOIMOHAJIBHOTO 0J1aAr0NOyYHs:

NOHUMaHUE W peaju3alus 370pOBOro M Oe3omacHoro oOpa3a >KHU3HU
(3mopoBO€  TUTaHHWE, COONIIOJEHWE TUTMEHUYECKMX TIpaBWJI M HOPM,
CcOQTAaHCHUPOBAHHBIN PEKUM 3aHATHH W OTABIXa, peryispHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE UEHHOCTH TPaBWI WHJIMUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
AJIKOTOJIs, HAPKOTUKOB, KypeHHs);

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIBHOCTH TEXHOJOTHYECKOW W COIMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaMm NnpodhecCHOHANBHONU JESTEIHHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccur U pearn30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0O M CamM0OOpa3oBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLECTBOBAaHNUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OIICHKM UX BO3MOXHBIX TOCJICACTBUN s
OKPYKaroUIEU CPEbI;

OCO3HaHME TJI00ATIBHOTO XapaKTepa KOJOTUYECKUX MpoOieM U MyTed ux
pereHuS;

CIIOCOOHOCTh HMCITOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TpU pPEHIeHUH TPoO0JieM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEACHUS B IPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPABHOBECHS B DOKOCHCTEMAax, OXPaHY BHIIOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE  HEINPUATUE JIEUCTBUM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpele, YMEHHE IPOrHO3UPOBATh HEOJArONMPUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLIMAIIBHOM
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIEITEIBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'O NO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEKTy JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJOTMM KakK HAyKd, OCO3HaHUA €€ poJu B
(GbopMHUpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalollleM MHUpPE Kak O €IMHCTBE MPHUPOJIbI, YEIOBEKa U
oOmmiecTBa, B TMO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH W pENICHUU MpodiieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTUU JUISI COBPEMEHHOM NHMBWIM3AIUU:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW T'PAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IPU U3Y4YEHUU OUOJIOTUH;

MOHUMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4yaeMble 3HAHWS [UJIs aHaldu3a |
O0OBSCHEHHSI SBIICHUN OKPYKAIOIIEr0 MUPA W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAYYHOW JAESATEIbHOCTH, TOTOBHOCTh OCYUIECTBISATH
MIPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K aKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUU MO OHWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «bumomorusy
BKJIFOUAIOT: 3HAYUMble IS (HOPMUPOBAHHMS MHPOBO33PCHHS OOyYarONTUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPAKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
cHUcTeMa, Hay4HbIH (pakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE,  HAOJIIOJICHWE, U3MEpPEHHUe, OKCIEPUMEHT U JIPYTHuX),
yHUBEpCAJIbHbIE y4eOHbIe JACeHCTBHUS (ITO3HABaTElbHbIC, KOMMYHHKATHUBHBIC,

pEryJsTUBHBIE), o0ecreynBaroIne (dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTh
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAMCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JIEHCTBUA B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3yNbTaTbl OCBOCHHUS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (OpPMYIHpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHMM 3HAHMM IPUEMBI JIOTUYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaiuu, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUNA (BBIAEIATh UX XapaKTEpHbIC MPHU3HAKH, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUA ISl OOBsICHEHUS (DAKTOB M SIBICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE PacCyKIeHUs (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs B paccMaTpUBAEMBbIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtBa  JuIs IIPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUIEHUN B M3yYae€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEUMI  Pa3HOrO0  poAd,  BBUIBICHHBIX B Pas3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHHUKAX;

pa3pabaThiBaTh IJIaH pElIeHHs] MPOOJIeMbl C Y4ETOM aHAM3a UMEIOIIUXCS
MaTepHUaJIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIIEHUE ITPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HcCCIe0BaTEIbCKUE 1eHCTBHUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEI0BATEILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoodiieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pa3IWYHbIE BUJIBl JEIATEIBHOCTH M0 IOJIYYEHHUIO HOBOTO
3HaHUS, €ro MHTEpIpeTaly, NpeoOpa3oBaHUI0O M MNPUMEHEHUIO B Yy4eOHBIX
CUTYaIMIX, B TOM YHCJIE IPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (opMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajayy,
BBIIBUT'aTh TUIIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI MJIs JIOKAa3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUHN PELLICHMUS;

aHAIM3UPOBAaTh TOJYYEHHbIE B XOJ€ pEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH LIE€JICHANPABICHHBIM MOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CpENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE MOJXOJbI U pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOus, HAy4YHO-IOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHamu3upoBaTh



UHGOPMAITUIO PA3TMYHBIX BUJIOB M (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U TPUMEHATH PA3NMYHBIE METOJbI MPU TMOUCKE U
otOope Omonornyeckoil nHpOpManny, HEOOXOAUMOM ISl BBHIIOJHEHUS YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
ouosnornyeckor uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKOM HMH(pOpMalMe: MPUMEHATh XHUMHUYECKue, (usnyeckue u
MaTeMaTUYeCKUe 3HAKW W CUMBOJBI, (HOPMYJbI, ab0OpeBHATypy, HOMEHKIATYDY,
UCIOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWd M 3allUThl  MH(OpManuwu,
UHGOPMAITMOHHON 06€30MaCHOCTH JTHYHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oOmenme:

OCYLIECTBJISITh KOMMYHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCUU IO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBINOJHEHHUS MpeiaracMon
3a/1au, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JNPYTUX YYACTHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYyalUM,
YMETh CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICUCTBUSI, TTOHUMATh
HaAMEpEHUSs JIPYTUX JIOJIEeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJTBbHON
paboThI IpU PEIICHUU OMOJIOTUYECKOU MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KJIO0T0 YjieHA KOJUIEKTHBA;



IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOTO yYaCTHHMKA KOMAaHIbl B
oO1uit pe3yNbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE IIPOCKTHI, OILIGHMBATh WJEHW C TO3UIUA HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIEHWE B Pa3IMYHBIX
CUTYAIIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUITHATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOIeM U HX
pEIIeHus B )KU3HEHHBIX U YYCOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIe M CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JAESITEIBHOCTD, BBISABIISTH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATENIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs TpoOieMbl C  y4E€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMUPOKOW HPYIUIUU B
pa3HBIX 00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LIENSIM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENHbHON  pedJieKCHMH  KakKk  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTENBHBIX TMPOILIECCOB, HX PpE3YyJbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peQIeKCUU IJis OLEHKU CUTyallu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTUX IIPH aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajau3€e pe3yJIbTaToB
NEATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPHPETALUN U
npeoOpa3oBaHUIO 3HAHHMM, BUIBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHHUIO 3HAHUI B Pa3jIMUHBIX y4€OHBIX CUTYallUsX, a TaKKe B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYyHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIIAJ€ POCCHUICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M MOHSITHMA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MPEBpallCHUE
SHEPrUu), rOMeocTa3 (caMoperyJsisilus), ypoOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKYyJIsspHON Ouonorun), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 eHTpax MHOrooOpas3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTtenuil H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBICHUM, OpraHu3alus U IpOBEJICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJly MCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



pEe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX IOHATUMN, TEOPUM M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpAIlCHHs] HEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOJyUYEHHBbIC 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEeNIplo obOecriedeHHs 0e30IaCHOCTH CBOETO 3J0POBbsI U 3J10pOBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHSI HOPM I'PaMOTHOTO TOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHMMaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOU Oouonorun OMOTEXHOJIOTMH  JUIsI  PalMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHME pellaTh »JJIEMEHTApHbIE TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MPEICKa3aHHsl HACIEAOBAHUSA NMPU3HAKOB Y
OpraHu3MOB;

YMEHHE BBINOJHITH J1a0OpAaTOPHBIE M IpPAKTUUYECKHE paboThl, COOMIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACcTBa MaccOBOW MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIEeKTbl COBPEMEHHBIX HCCIIEIOBaHUII B OMOJIOTHUH,
MeJUIHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOrMYecKyr0 MHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMS, O BKJA/J€ POCCUHWCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OHUOJIOrMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TOMYJIALNSA, TeHO(OH, 3BOITIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLMH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, HKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, pPEAYLEHTbl, LENH MUTaHUs,
AKOJIOTHYECKas MUupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3arath OWOJOrMYecKue Teopuu (dBoNIOLMOHHAas Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUU U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepnanckoro),
OTPEICIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
ONMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly HCCIIElyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IOTYUYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHX
00OBEKTOB: BWJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIAYLIEHTOB,
OMOT€OlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpTraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA
BEILIECTB M TIOTOKAa JHEPTHMM B HKOCHUCTEMAaX, AHTPOIOT€HHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
UKJIOB B Ouocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYECHHBIC 3HAHUS N1 OOBACHEHUS OMOJOTHMYECKUX
MPOLECCOB U SIBJICHUU, JJISl MPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOU
KHU3HU C LeNplo obOecredeHus 0e30MacHOCTH CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOII0IEHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHON cpejie, MOHMMAHUE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH 1711 PALIMOHATIEHOTO TPUPOAOIIOIb30BaHNUS;

yMEHUE peliaTh dJIEeMEHTapHbIe OMOJOTUYECKHE 3a/1aud, COCTABISATH CXEMBbI
NepeHoca BEIIEeCTB U SHEPTUU B dIKOCUCTEMaX (1IN MUTaHUs);

YMEHHE BBINOJHATH JA0OpAaTOpPHBIE U MPAKTHYECKUE pPadboOThl, COOJI0AATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIEHWBATh W HHTEPIPETUPOBATH WHOOPMAIUIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOJIOrMYecKyr0 MHGOPMAIIMIO U3 HECKOJIbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM nudpoBbie
Ne i/m P Konrtpoubnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [JOK
1 b 2 0.5
HOTIOTITL Kak mayka https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U MX OpTraHu3alns 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTAB M CTPOCHHE KIIETKH 8 1 bubmmorera [TOK
p https://m.edsoo0.ru/7f41¢292
b K
4 KusHenesaTeabHOCTh KIETKHU 6 nomorexa O
https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHME U MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M HN3BMEHYHUBOCTH 2 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 34 0 4




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/mn P Kontpousnbie | IIpakTnueckue (1upp )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
I IBOTIOLKOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py H pex https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4
Coo011ecTBa M SKOJOTHYECKHE CHCTEMBbI 9 https://m.edsoo.ru/ 741 ccT4
bu6nmoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5










