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IMNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHUOJOTHH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJEpKaHUs Y4eOHOTO MpeaMera
«buonorus» cocraBwiIM: KoHUentyanbHble mnojoxeHnuss OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILeJIel, COJAEp)KaHUs, pe3yJbTaToB OOyueHus H
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOXKEHUS 00 OOIIUX MENSIX U
NPUHIINATIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmiero oOpa3oBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OUONIOTUM, €€ 3HaAYCHUU B MO3HAHUY KUBOW MPUPOJBI U 00ECTICUCHUN
CYLIECTBOBAaHMs 4eJoBeueckoro oodumiectBa. CorinacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu Ja€T MpPEACTaBICHUE O MeIax, 00 oOmei
cTpaterud OOy4YeHHsl, BOCHUTAHUS M PA3BUTHS OOYYAIOIIUXCS CpEICTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00sf3aTeabHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneieHue TOo pasfenaM M TeMaMm,
PEKOMEHIyEMYIO TOCJIEI0BATENbHOCTh U3yUEHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JOTHKH 00pa30BaTEIHLHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpamme mo OuOJIOTMM Tak)Ke YUMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEeIMETHBIM W TPEIMETHBIM pe3yJbTaTaM
oOyyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOyYaromMXCs MO OCBOCHUIO COJIEPKAHUS
OMoIOrMYecKoro oopa3oBaHusl.

B nporpamme no 6uonorun (1011 kmaccel, 0a30BbI YpOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yYE€HHHM OHMOJIOTHM, OJjlarojapss 4yeMy B HeW
IPOCMATPUBACTCA HAIMPABICHHOCTh Ha pAa3BUTHE 3HAHUM, CBS3aHHBIX C
(OopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHs,  LEHHOCTHBIX
OPUEHTAIIUN JTUYHOCTH, SKOJIOTUUECKOT0 MBIILICHHUS, TIPEICTABICHUN O 3I0POBOM
oOpa3e XM3HU M OEpEeKHBIM OTHOILIEHHWEM K OKpY’Kalolleil MpUpOJHON cpere.
[TorToMy Hapsny ¢ M3ydyeHHEM OOIIEOMOIOTHYECKUX TEOPH, a TaKKe 3HAHUU O
CTPOEHHUH KHUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIIECCOB B MPOrpaMme Mo OUOJIOTHHU YAECICHO BHUMAaHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: TpO(QUIAKTHUKMA HACIEACTBEHHBIX 3a00JIEBAHHMI 4YeNOBEKa, MEIHMKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS HKOJIOTHYECKU
1€JeCO00pa3HOro TMOBEACHHUS B OKpYXalolled NpUPOAHOW Cpeae, aHaau3a
BIIUSIHUSA XO3SUCTBEHHOW ACSATEIHHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
yuebHoro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECIIEYEHUS



YCIIOBUM JUTsI PEIICHUS] OJTHOM U3 aKTyalbHBIX 3a/1au IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KOTOpasi Tmpeanojaraer QopMupoBaHue y 0O0ydarOmUXCs
CIIOCOOHOCTH QJaNTHPOBATHCS K HW3MEHEHUSM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MUPA.

buonorus Ha ypoBHE CpelHEro oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecrneunBaeT GOpPMHUPOBAHUE Yy OOYYAIOUIUXCS TMPEACTABICHHUN O
HAyYHOW KapTUHE MHpA, paciupseT U 00oOIaeT 3HaHUS O KUBOU MpHpoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM W HBOJIOLMH, CO31AET
YCJIOBUSL  JJiA: TIO3HAHUST 3aKOHOB  JKMBOW  MpUPOAbI, (HOPMUPOBAHUS
(YyHKUIHMOHAIBLHOM TI'paMOTHOCTH, HaBBIKOB 30pOBOr0 W Oe3omacHoro obpasza
KU3HH, YKOJOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OUOIOTUSI UMEET TAK)KE JJIs1 PEIICHUS] BOCITUTATENbHBIX U
pPa3BUBAOIIMX  337a4  CpeAHEro  oOmiero  o0pa3oBaHUs, COLMAIU3ALMIU
obOyuaroruxcsi. M3ydenue Guonioruu obecrieunBaeT yciaoBus s GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbhl, CIOCOOCTBYET HHTETpAIMd OMOJOTUYECKUX 3HAHUMA C
MIPEICTABIICHUSIMU M3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3HKHU, XUMUU
u reorpadguu. Ha3zBaHHble MOJIOKEHUS O MpeAHA3HAYEHUU y4eOHOTo IpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUs] TMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHMs, TMPEJICTABIEHHOTO B MPOrpaMMe IO
OHOJIOTHH.

OT60p coxaepkanus ydeOHoro mpeameta «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPBIM OOy4aroIuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMbIE s
dbopmupoBaHus OOIIEH KyJIbTYpbI, ONPENETSIONINe aJIeKBaTHOE IMOBEJICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOMN cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TOpakTUUeckou aestenbHOCTH. Ocob0e MEeCTo B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPIKAHUs, KOTOPBIE CIIyKaT OCHOBOM /i1 (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUuU
OHOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypuUpOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B HPOrpaMme IO
OMOJIOTMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOrO 3HAUYEHMsI 3HAHUM 00
OTJIMYUTEIHHBIX 0COOCHHOCTSX KHBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMH U
3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIICJICHBI CIIEIYIOUIUE COJepKaTeNbHble IMHUM: «buosorus kak Hayka. MeTozsl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemayn, «OpraHus3m Kak



Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHUYecKOro MHUpay,
«OBOJTIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Llens u3yuenuss yueOHoro mnpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJlaicHHEe  OOYyYarOUIMMUCA  3HAaHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM PAa3HOrO paHra W MNpUOOpEeTEeHHuEe YMEHUMU
UCIIONIb30BaTh ATH 3HAHUS JJIi T'PAMOTHBIX JEUCTBUN B OTHOUIEHHMH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JocTuxenue 1enu uzydeHus ydeoHoro mpeameta «buosiorus» Ha 6a3oBoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHME OOYYaIOMIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUilaxX, CIyKallluX OCHOBOM
s (opMHUpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAy4YHOH KapTWHE MHUpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3ALMH, BBIAAIOLIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEJOBaHUIX B OMOJIOTUY;

dbopmupoBaHrue y OOYy4YaIOIIMUXCS TMO3HABATEIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHalIM3a JaHHBIX O MyTSX Pa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3IJISIAOB, WJEH M TOJAXOJOB K HM3YyYEHHIO >KMBBIX CHUCTEM
Pa3HOIr0 YpPOBHS OpraHU3alUu;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KylabTyphl, (DYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOILIETO
MUpa KUBOW MPHUPOABI HAa OCHOBAaHWW 3HAHUN M OMbBITA, MOJYYCHHBIX MpH
M3y4YE€HUH OMOJIOTHH;

dopmupoBaHue Yy OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEeJIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHBOMU
NPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIECHUS K HEM, COOIOICHUS] ATUYECKUX
HOPM IIpU MIPOBEJECHUHN OMOJIOTMYECKUX HCCIIEI0BaHUN;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKHX 3HAaHUM J/Ji TOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU TS
OLICHKH TMOCJEACTBUI CBOEH JEATENBHOCTH 10 OTHOILICHUIO K OKpYKarolIeil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJIEHHE Mep MNPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOumiero oOpasoBaHusi «buonorusi», u3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENIbHBIM yUE€OHBIM MNPEIMETOM, BXOISAUIUM B
COCTaB MpeIMETHOM 001acTh «EcTeCTBEHHO-HAYUHbIE TPEIMETHI.



Jlist u3ydenusi 6uoaoruy Ha 6a30BOM YPOBHE CpeTHEro 00111ero oopa3zoBaHus
otBoauTcs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henmenmto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXAHUME OBYUYEHUASA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (priiocopueit, STUKON, 3CTETUKOM U MPABOM.
Ponp Ouonoruu B GOpPMUPOBAHUM COBPEMEHHOM HAay4dyHOU KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

Mertoapl MO3HAHUS KUBOUM MPUPOII (HAOII0IEHNE, SKCTIEPUMEHT, OMUCAaHUE,
U3MEpeHHe, KiIacCU(pUKALMs, MOJAETUPOBaHUE, CTaTUCTHYEcKas o00paboTka
JTAHHBIX ).

JdemoncTpaumu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/IbI TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHble U NpakTHYEeCKHe PadoThI:

[Tpaktuueckass padora Ne 1. «Jcnonb3oBaHWE pa3IUYHBIX METOAOB IpPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3AIUS.

XKusble cuctembl (OMOCUCTEMBI) KaK IPeAMET U3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pasHOOOpa3ue. YPOBHU OpPraHU3AIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOIMYJISALIHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€OIIEHOTUYECKHI ), OMoCc(epHBIit.

JdeMoHcTpauuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpPraHU3alluu
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JITHK.

Tema 3. XumMuueckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BemlecTB B KkieTke. lloanepskanue
OCMOTHYECKOI0 OasaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zameHnumble U 3aMEHUMbIE AMUHOKHUCIIOThL. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbl (TIEpBUYHAs, BTOpPUYHAs, TpETUYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETKOB.



depmentsl — Ouonormdyeckue KarainusaTtopbl. CTpoenHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduuynocts. KodepmeHTsl. ButamMuHsbl.
OTnunuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.

YraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KCHupud03a),
aucaxapuiel  (caxaposa, JakTo3a) MW TmosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bronornyeckue GyHKIIMM YTII€BOIOB.

Jlunmuael:  Tpurnuuepuabl, ¢ocdomunuasl, crepounsl. [wapoduasHO-
rugpodoOubie cBoicTBa. buonornueckue ¢yHkuuu JunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorel: JHK w PHK. Hykneotmaer — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buaert PHK. AT®: ctpoenue u GyHKIUN.

[{utonorus — Hayka o kietke. Kiietounas teopus — nmpuMep B3auMOAEUCTBHUS
unen v paKkToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpuU3HAKU KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JIHK kak reneruyeckuii ammapar,
cucTeMa CMHTe3a Oeska.

Tumnbl KJIETOK: JyKapuoTHUeCcKas U mpokapuotuueckas. OCOOEHHOCTH
CTpPOEHHUS MpOKapuoTHUecKoW KieTku. Kiierounas crenka Oakrepuii. CTpoeHue
AYKAPUOTHUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpuOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoiicTBa U pyHKuuu. [{utornnasma u eé
opranousibl. OnHomemOpaHHble opraHouabl kietku: OIIC, anmapatr ['onbmxu,
au30coMbl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIIETKW: MUTOXOHIPHUH, IJIACTUJIBI.
[Tpoucxoxknenne MUTOXOHApUN u mmactua. Buasl tumactun. HememOpanHbie
OpTraHouJIbl KJIETKU: PpUOOCOMBI, KIETOYHBIM I[EHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BiItoueHus.

Anpo — perynaropHsiii 1ieHTp kieTku. CTpoeHue sizpa: sigepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KJIETKE.

JdemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Junarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHUBOM
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IMIPUPOIEY.

Tabmuel u cxembl: «llepronuueckas Tabiulla XUMUYECKUX JJIEMEHTOBY,
«CTpoeHune MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKyJibl OenKay,
«Ctpoenue depmenra», «HykinenHosbie kuciotel. JJHK», «CtpoeHne mMoyeKybl



AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpoeHHEe >KMBOTHOU KIIETKW»,
«CtpoeHne pacTUTENbHOW KIETKW», «CTpPOCHHE NPOKAPUOTHUYECKON KIIETKN,
«CtpoeHue a1pa KIEeTKn», « Y TIeBOAb, «JIunuasn.

OOopynnoBaHHEe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE I MPOBEACHHUS
HAOJIOJICHUM, HW3MEPEHMM, HSKCIEPUMEHTOB, MHUKPOIpENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIJIETOK.

JlaGopaTopHblie U npakTU4YecKue padoThbl:

JlaGopatopuas pabota Ne 1. «M3yueHuwe KaTaJUTUUECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlaGopatopuas pabota Ne 2. «M3ydyeHue CTpO€HUs KIETOK pPACTCHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIaCTUYECKUIT OOMEH) U
JUCCUMUJIISIIIUSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €JIMHOrO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUM B TMOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BewecTB: aBTOTPOPHBIN U rerepoTpodHsblii. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpefpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEeMOCUHTE3UpyIoue OakTepuu. 3HaUYeHUEe XEeMOCUHTE3a IS
KU3HM Ha 3emie.

DHepreTnuecknii oOMeH B KieTke. PaciiernieHue BeecTB, BBIJCICHHE U
aKKyMyJIUDOBaHUE DJHEPruM B KIETKE. OTallbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE bochopunmpoBaHue. OddeKkTUBHOCTD
HEPIreTUIECKOro OOMEHa.

Peakiun marpuunoro cuHTte3a. ['eHernueckas wuHbopmanus u JIHK.
Peanuzanusi reHeruueckoil uHbopManuu B KIETKe. |'@HETMYECKUM KOA U €ro
cBoicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — OuocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue aMuHOKUCIOT. Ponbs pubocom B
OuocuHTe3e Oenka.

Hexkinerounsie popmbl sxu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTU CTPOCHHS U SKM3HEHHOTO IHMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoeka (BUY) — BozOyautens CIIM/]a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. llpodunakruka
pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUM.

JdemoHcTpanum:

[Toptpetsr: H. K. Konpuos, /I. . UBanosckuit, K. A. Tumupszes.

Tabnuipel U cxeMmbl: «Tumnbl nutanusy, «Metaboausmy», «MUTOXOHIPUIY,
«OHepreTuueckuii ooMen», «Xmnopomiaact», «Dorocunres», «Ctpoenue JIHK»,
«CTtpoenue u pyHKIIMOHUPOBaHKE TeHay, «CuHTe3 Oenkay, «I eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Crtpoenne u xu3HeHHbIM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenne JIHK u Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHue KISTKN», Moaelb cTpyKTypsl JJHK.

Tema S. Pa3MHOKeHNe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKJI, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipormecchl, mpoTekatome B uHTep(daze. Perukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenme xpomMocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMmiou bl W TalJIOMJIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XPOMATHUIBI.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHUSI W  HWHIMBUAYAJIBHOTO Pa3BUTHUA
OPTaHU3MOB.

[enenne knetku — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKHi CMBICI MUATO3A.

[Tporpammupyemast rubesb KJIETKU — arornTo3.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUS: JEJICHUE HAJABOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXEHUE. ICKyCCTBEHHOE KJIOHUPOBAHUE
OpraHn3MOB, €T0 3HAYECHHE NI CEJICKIUU.

[TosnoBoe pazMHOKEHHE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu meio3a. IIponecchl, Npoucxoasdiine Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOJOrMYECKUN CMBICT H
3HaYCHHUE MENo3a.

["ameTorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >Kene3bl: CeMEHHUKH U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIepMaToreHe3 U OBOTEHE3.
OCOOEHHOCTH CTPOECHMS SAWIIEKIETOK U crepMaro3ouaoB. OIuiog0TBOpEHUE.
[TapTrenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyssnus, opraHorene3. lloctamOpuoHanbHOE paszBuThe. TUIIBI
MOCTAMOPUOHANIBLHOTO PAa3BUTHUS: TMpPsAMOE, HENpsMoe (JTUYuHOYHOE). BiusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3HIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTaJNHU Pa3BUTHSL.

JdemoncTpanmu:

Tabmuubr u cxembl: «DoOpMBI pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoWHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit»y, «CTpPOCHHE TOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMb», «Knerounsri mukn», «Permmukanus JJTHK», «Mutos»,
«Mernosy, «IIpsmoe u Henpsimoe pa3BuThe», «['aMeToreHe3 y MICKOMUTAIOMNX U
yesnoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOIL, MUKpOMpenapaTsl «CnepmaTo30uabl
MJICKOTIUTAIOIIETO», «SHIEKIIeTKa MIEKONUTAromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHAas MOJENb-alIuIMKanus «JleJleHue KIETKW», MOJEIb
JIHK, monenp meTadhazHoi XpoOMOCOMBI.

JlaGopaTopHble U NpakTU4YecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabmropeHume MuUTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpPOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenaparaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTuku. Poias nuronoruun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX U 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETUKU. METOJbl TEHETUKH (TUOPHUI0JIOrMYECKUM,
[IUTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCcKuil). (OCHOBHBIE T'E€HETUYECKHE
NnoHATUS. ['eHeTHnUecKas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpEIIMBaHUIA.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIEC ['. MeHenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eauHOo00pa3uss THUOpPUIIOB TMEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHMs. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpugHoe  cKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAclieJJOBaHUs
npu3HakoB.  [lUTOreHeTHMYECKHE  OCHOBBI  JUTHOPUAHOTO  CKpPEIIMBAHUSA.
AHanu3upymolee ckpenpanue. Mcnoib30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe HacnefoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HacJI€OBaHUIO reHOB. HapyleHnne cuenyieHus rTeHOB B pe3yjbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. | eHETHUECKUE KapThI.



['enetnka mosia. XpoMOCOMHOE ONpeAECHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omoramerHele M rereporaMeTHble oOpraHusMbl. HacnegoBanue
IIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHASI.
Ponp  cpempl B HEHAcHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapHalimoHHbIN psiJl M BapUallMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KoanuecTBEHHBIE M KauE€CTBEHHBIE NMPU3HAKU U HUX
HOopMa peakinu. CBolicTBa MOAUGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrtBeHHas, WM TE€HOTUIHMYECKAas, HU3MEHUUBOCTh. KoMOUWHATHBHas
U3MEHYMBOCTh. Meil03 W TMOJOBOW MpPOUECC — OCHOBAa KOMOWHATHBHOMU
u3MeHUYMBOCTU. MyTarmoHHasi u3MeH4YnBOCTh. Kimaccudukarnus MyTaiuii: TeHHbIE,
XPOMOCOMHbBIE, TeHOMHBIE. HacToTa U NMpUYMHBI MyTanuii. MytareHHbie (haKTOPHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBEHHON n3MenunBoctu H. 1. BaBuiosa.

BuesanepHas HaCiIeACTBEHHOCTh U U3MEHUYNUBOCTD.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TEHETUKH
YyeJIOBEKa: T€HEaJIOTHYCCKNM, OJIU3HEI[OBBIM, IINTOT€HETHYSCKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpEAEIICHUE TEHOTHUIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBeHHble 3a00JIeBaHUS UEIOBEKA: T'CHHEBIC OOJIC3HH,
0OJIe3HU C HACJIEACTBEHHOM MPEIpacoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICUCHUS] TEHETUYECKUX
O0one3Held. MenuKO-reHEeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHHUE MEAUIIMHCKON
TE€HETUKU B MPEJOTBPAIICHUN U JICUEHUU TeHETUUECKUX 3a00JI€BaHM YEJIOBEKA.

JdemoncTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAaHUE UM €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOT€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JuruOpuaHoe  CKpeluBaHUE,
«lluTomoruueckrie  OCHOBBI  AWUTHOPUAHOTO  CKpeIIMBaHUs»,  «Meiio3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTMYecKkue KapThl pACTEHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHernka mona», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CLUEIUIEHHOr0 ¢ mnosnom», «Kapuotumel YenoBeka MW KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoauduKalroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
dakTopa», «I'eHeTHKa rpynn KpoBu», « MyTallMoOHHAs: U3MEHUYHUBOCTHY.

O6opynoBaHue: MoJenu-anmivkanuu «MOHOTUOpUIHOE CKpElIMBaHUE,
«HenonHoe nmoMuHupoBaHuey», «JurubpugHoe ckpemuBaHue», «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKpormpemnapaT «Jlpo3zoduna» (HOpma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOM».

JlaGopaTopHblie U npakTU4ecKue padoThbl:

JlaGopatopHas pabota No 5. «M3yueHuwe pe3ylbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUAHOTO CKpPELIMBaHUs Y APO30(UIIbl HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopHas pabota Ne 6. «3ydeHne MoaupUKaAIMOHHON H3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas pabota Ne 7. «AHanu3 myTtaiui y Ipo30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ U aHadu3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U MPOLECC. 3apOKICHUE CEICKIMU U JTOMECTUKAIIUS.
Yuenne H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUSI W MHOT000pa3us
KYJBTYPHBIX pacTeHUM. LIeHTphl MPOMCXOXKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
opoJia, TaMM.

CoBpeMeHHbIE METOJIbI CeJIeKIUU. MaccoBbI U MHAUBUIAYAITbHBINH OTOOPHI B
CEJIEKIIMM pPacTEeHWd M KUBOTHBIX. OIlleHKa 3KcTepbepa. bim3kopoacTBEeHHOE
CKpeluBaHue — HWHOpuAuHTr. Yucras muaus. CKpenMBaHUE YUCTHIX JUHUM.
['ereposuc, wim rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHUIAMHT.
Otnanéunas rtubOpuamsanus U €€ ycrnexu. VCKycCTBeHHBIM MyTareHe3 U
MOJyYCHUE TOJMUILIONIOB. JlOCTHXKEHUSI CENEKIMA PACTeHUM, >XUBOTHBIX H
MHKPOOPTAaHU3MOB.

buoTtexHonoruss kKak oOTpacib MPOU3BOJACTBA. |'€HHAs HMHXKEHEpUsS. ITarbl
co3nanusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusd. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiionupoBanue BBICOKOMPOJYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJloruueckue M dtuyeckue  npobnembl. MO —  reHeTuyecku
MOJIU(ULMPOBAHHBIE OPTAHU3MBI.
JemoHCcTpauuu:

[Toptpersr: H. W. Basunos, Y. B. Muuypun, I'. /1. Kapneuenko, M. @.
HBaHOB.

Tabnupl U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «OTnanéanas rudpuauzamnus», «Padotel akagemuka M. ©. MBanoBay,
«Ilomunnougus», «OObekThl OuoTexXHONOTHNY, «KileTouHble KynbTYpel U
KJIIOHHpOBaHKeE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opyaoBaHue: MYJISKH TUIOJI0OB U KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHuil, repbapuit «CenbCKOX035HCTBEHHBIEC PACTCHHUS.



JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKIMHA PACTEHHN H
KUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIJIMYHOE XO3SAMCTBO, J1abOpaTOpHIO
arpOyHUBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. JBosrOMOHHAsE OHOJIOTH .

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OHMOJIOTUHU U APYTHUX HAYK.

CBuzerenscTBa HBOMIONMU. [lameoHTONOrMYECKHE: IOCIIEI0BATEIBbHOCTD
NOSIBJICHUST BHUJOB B THaJICOHTOJIOTMYECKON JIETOMHMCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auuusi SMOPHUOHOB Pa3HbIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyJUMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OomonnonHas teopus Y. [lapeuna. IIpeanoceulkm BO3HHKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u e€ 0oCHOBHBIE MOJOKECHHUS.

MukponsBomonus. [lonynsuusa kak eAMHUIA BUA U BOJIOLIMH.

JBrkymue cuiibl (pakTopbl) PBOJIONUKM BUAOB B Tpupoae. MyTallmoOHHBIN
OpoLecC M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M30us 1 MUTrpanus.

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil Qgakrop 3Bomouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMop(h03bl U HAHOATANITAIIH.

Bun wu BugooOpazoBanue. Kputepun Buaa. OcHOBHblE  (OpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKoe.

MakposBononusi. PopMbl  ABONIONUU:  (DUIIETUYECKAsl, JIUBEpreHTHa,
KOHBEpreHTHas, napauenbHad. HeoOpaTuMocTs 3BOIOLUY.

[TporucxoxaeHne OT HeCIEeNMAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crenuanu3anys. AJanTUBHAS pagualus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. Ceepios.

Tabnuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emie, «3apoabIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pa3ue COpTOB PacTEHHII»,
«MHorooOpazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTranuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Unuoamantamum», «OO0Ias aereHepamus»,
«/IBmwxymue cunbl 3Bomonuny, «Kapra-cxema wapupyrta nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHMe: KOJUICKIIMS HACEKOMBIX C Pa3JIMYHBIMUA TUIIAMH OKPACKH,
Ha0Op IUIOMOB U ceMsiH, KoJuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINpaBIEHUS 3BOJIIOIUNY, 00bEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas xkapra wmupa, koiuiekuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (HopMma, MyTanud (pOpMbl KPbUILEB U
OKpacKH Teja).

JlaGopaTopHblie U NpakTH4ecKue padoThbl:

JlabopatopHas padota Ne 1. «CpaBHeHue BHUJOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuHble TpEACTaBICHHUS O 3apOXKICHUM >KU3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUs >KM3HM Ha 3emie: a0uOoreHe3 M NaHCIepMus. XUMHUYecKas
3BONMIONMSA. AOHOTEHHBIM CHHTE3 OPraHUYECKHX BEUIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAIbHOE MOATBEPKIECHUE XUMUYECKON IBOMOLNH. HauanbHbIe 3Tanbl
ounonornyecko sBomornuu. ['unoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKH. llepBble KIETKH M HMX 3BOJIIOLUA.
dopMUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Passutne xu3Hu Ha 3emuie 1o 3pam u nepuomaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa U €€ mnepuoAbl: KEeMOPHUICKHUIA,
OPAOBUKCKUU, CHIIYPUHUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOrCHOBBIM,
AHTPOITOT€HOBBI.



XapakTepucTuKa KJIMMaTa U TeoJoruuecKkux mporeccoB. OCHOBHBIE 3Tallbl
IBOJIIOIIUU PACTUTENBHOTO M KHUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHHE TPYII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOro MHUpa Kak oOTpaxeHue 3BoJtouud. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIITbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. PazBuTue mpeactaBlieHuil o
IPOUCXOXKJICHUH 4YeJIoBeKa. MeToasl H3ydeHHsl aHTpororesesa. CXoAcTBa H
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNUE YEIOBEKA.

JBwxymue — cuibl  (pakTopsl)  aHTPOIOreHes3a. Hacnencreennas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3  KU3HH,
U3TOTOBJICHUE OPYIHI TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpAJONUTEKH, UenoBek
ymenslii, YenoBek mnpsaMoxondmmii, YenoBek HeaHAepTalbckuil, Yenosek
pa3yMHbIi. Haxonku ucCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, O0JACTb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHSL.

UenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJIoOMJHAs  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUS. EIMHCTBO 4YelIOBEUECKHX pac.
Kputuka pacuzma.

JdemoncTpaumu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, 4.
JapBuH.

Tabmuupel 1 cxembel: «Bo3uukHoBeHHMEe COJTHEUYHON CHCTEMED», «Pa3BuTHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«ITpokapuoTnyeckas kieTka», «COBpEMEHHasi CUCTEMa OPraHMYECKOTO MHUPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HAXOAOK MPEIKOB
COBPEMEHHOI0 4eJoBeKa», «J/lpeBHenmme moam», «IpeBHue moam», «llepsbie
COBPEMEHHBIE JIOIN», «HeT0BEYECKHE Pach».

O6opynoBanne:  Mysku  «l[Ipoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTAJblla, KPOMAHBOHIIA), CIICTIKK WJIU
U300pKEHHUSI KAMEHHBIX OpYJIUd NEepBOOBITHOTO YeNOBEKa (KaMHU-YOMIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Ta0iuia, KouleKuus «DopMel
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHbie H NpakTHYEeCKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PAacCTeHU U
YKUBOTHBIX B KOJIJICKITUSX).



OKCKypcusl «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBIN WM KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl 1 OKpY’KaOas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjauyu U pa3/eibl SKOJOTUH. MeTo bl SIKOJIOTUUECKUX
UCCJIEI0BAHUI. DKOJIOTrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAS, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢aktopbl. Krnaccudukamuss skxonoruyeckux (HaxkTopos:
abuoTudeckue, OMOTUYECKHME U AaHTPOIMOreHHble. JIelCTBHE HKOJOTMYECKUX
(bakTOpOB Ha OPraHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIIepaTypa, BIaXHOCTh. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (hakTOopHI. Bunsl OMOTHYECKUX B3aMMOJICHCTBUI:
KOHKYPEHIIUs, XUIITHUYECTBO, cUMOUO03 U ero (gopmel. [lapazutusm, koomeparus,
MyTyajlu3M, KOMMEHCAJINU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHE OWOTHYECKHX B3aUMOJCHCTBUN JJI CYIICCTBOBAHUS
OpraHu3MOB B PUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKU Tmonyysiiiud. (OCHOBHBIE MOKa3aTeNH
MNOMYJISIIIUN: YHUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIIUNA U €€ PEeryIIsusl.

JdemoHncTpaumu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. I'ekkensb.

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HbI 3emiany, «Cpeabl 0OUTaHUS
opranu3sMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIsAuu UHPy30puu-TyPenbkny, «[lumieBrbie nenm.

JlabopaTopHbie H NpakTHYEeCKHe PadoThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHHS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IToacué€T NIOTHOCTH MOMYJSUUNA pa3HbIX BUJIOB
pacTeHui».

Tema 4. CooOmecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BUIOBaS,
NPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OMOLIeHO3E.

Dkoyiornueckrue cuctembl (3kocucreMbl). IloHdatne 00 »3Kkocucteme u
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JIKOCHUCTEMBI: TIPOJYIICHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie 1eMU U CETH.
OCHOBHbBIE TIOKa3aTeJNM SKOCUCTEMBI: Ouomacca, MPOAYKLIMS. OKOJIOTMYECKUe
nupamMubl: MPOAYKUHMH, YHCICHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIeCa.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qaktop ycToM4uMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['panHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHocTH Ouocdepbl Kak
rI00anbHOW 3KOCUCTEMBI. J[MHaMHueckoe paBHOBecMe€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemecTB U OMOT€OXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a30Ta). 30HATBHOCTh OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOTEHHbIE U3MEHEHUs B Ouocdepe.
['1o6anbpHbIE IKOTO0TUYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IIPUPOJBI U YeJI0BEYECTBA. CoxpaHneHnue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHATIBLHOTO
yOpaBieHUs TNPUPOJHBIMU pecypcaMd W HUX HUCMoJb30oBaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubr u cxemsl: «[lumeBbie nenn», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHUECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JICWCTBHS HAa MpUpPOAY», «Baxueumme HCTOUYHUKH
3arpsi3HEHHS] BO3[yXa U TPYHTOBBIX BOI», «llouBa — BakHEiIIas cOCTaBISIOMIA
ounochepr», «DakTopsl Aerpaganuu nousy», «llapHukoBelil 3¢ dex», «DakTopbl
PaAMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mas cTpykTtypa Ouochepb»,
«Pacnipoctpanenue xku3HM B Ouochepe», «O30HOBBIA dKkpaH Ouochepob»,
«Kpyrosopot yriepozaa B buochepe», «KpyroBopor azora B mpupojie.

O6opynoBaHue: Mojenb-anmuivkanus «TunuuHble OMOIIEHO3bI», TepOapuii
«PacTutenbHble COOOIIECTBAY, KOUIEKIINH «bUOLIeHO3Y, «BpeauTenu BaXKHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYyp», TrepOdapuu W KOJUIEKUUMU PpPACTEHHH U
YKUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM 3KOJIOTMYECKUM TrpyInnaM OJHOTO BHUAA,



Kpacnas kuura Poccuiickoit ®enepanuu, H300pak€HUs OXPaHSIEMBIX BHJIOB
pPACTEHUHN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOEHHS  OOYyYalIIMMHUCI TporpaMM CpeaHero oOmero oOpa30BaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType NMYHOCTHBIX pE€3yJbTATOB OCBOCHUA mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O00YJarOUUMUCS POCCUUCKON
rPaXJaHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTH
U CaMOONpEACTICHUI0, HAJIUYhe€ MOTHUBAllMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M MCTOPUUYECKUX TPAAUIUN Pa3BUTUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroOIUXCs PYKOBOJICTBOBATHCS B CBOEH
JEATEIPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYLUIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBHI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS IpeameTa «bHUoJorus» JOCTUTaloTCs B
CAMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JEATEIHBHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUJIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIleCCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW [MO3UIUU JUYHOCTH, NATPUOTU3MA,
YBaXKECHHS K 3aKOHY W IMPABOIMOPSAJKY, YEIOBEKY Tpy/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOT'O0 YBAXKCHUS, OCEPEKHOT0 OTHOIIEHUSI K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH 00OYYAIOIINXCSI pYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE peaM3allii OCHOBHBIX HAlpaBICHUN
BOCIIUTATENBHON ESITENHbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUaIOIIETOCSd KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENILHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOI'O BBIMOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIICHUS! K MHEHHUIO OIIMOHEHTOB NpPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OHOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TpakIaHCKOU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBOXXEHHS K CBOEMY HApoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctn 3a cBOM Kpau, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIILIOE ¥ HACTOSAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO0 U MaMSATHUKAM MPUPO/IBI,
TOCTUXeHUsM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTMH, TMOHUMAHHUS 3HA4YCHUsS OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute (OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOMYMBOTO OyayIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOIO MPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHHUE SMOIMOHAIBHOTO BO3/ICMCTBUS )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPpMHPOBAHHMS KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1aT0MOTyYHSA:

NOHMMaHHWE W pealu3alnus 370pOBOro U 0e30macHoro odpasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 310POBBIO;

NMOHMMAaHUE LEHHOCTH NpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJEHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHME TMOCJICICTBUN W HEMPUSTHS BPEIHBIX NPUBBIYEK (YHOTpeOJeHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs1);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTePCTBa, TPYIO0JII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTM TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3uyHbIM cdepam mpodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOP Oyaymiel npodeccu U peaanu30BHIBATH
CcOOCTBEHHbBIE KU3HEHHbIE IJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO M CamMoOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0TrH4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIeCO00pPa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHMS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJJAHUPOBAHMUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUM s
OKPYKaroIIEH CPeIbL;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTel ux
peuieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJIOTUU
3HAHUST W YMEHUSA TPU pEeHIeHUH MPoO0JeM, CBA3AHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIb30BaHUEM  (COOJIOJIEHUE  TPaBUJ  TOBEIEHUS B  MPHUPOJE,
HaIpaBJCHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepnl);



AKTUBHOE  HEINPHUITUE JEUCTBUM, NPUHOCIAIIMX Bped  OKPYXKaKOLIEH
IPUPOJHON cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIECHHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBAaTbCS UMM B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMAIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUUYECKOMN JIESITEbHOCTH 3KOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTHL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M UYWTATEIbCKON KYJBTYpPhl KaK CpEICTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OHOJOTUM KaK HayKd, OCO3HaHUS €€ poyiu B
dbopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpeacTaBlIeHusT 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKA U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JISI COBPEMEHHOM IMBHIM3AIUU:
obOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pellaTb PECypCHble  MPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieyeHus  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUU OHOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIINIEHUS  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydYarouuxcs, GopMupyemon
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a u
OOBSICHEHHUSI SBJICHUN OKPYXKAIOIIET0 MUPA M MPOUCXOASIINX B HEM HM3MEHEHH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbI0 MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEILHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
petieHust npo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATENbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHMI0, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWA TIO OMOJIOTUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHMS y4eOHOro mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUST OOyUYaAIOIIMXCSA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPaXKaIOIINE
[IEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEHUPUKY METOJOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
cUcTeMa, Hay4yHbIM (pakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccleoBaHue,  HaOMIOJeHHE, HW3MEpPEHUEe, OKCIEPUMEHT U JPYTuXx),
yHUBEpCAIbHbIC Yy4eOHBbIE JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBEIC,

pEryJsiTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCA, CIOCOOHOCTh
oOyyaromuxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpCAIbHbIE Yy4ueOHbIE JCHCTBHS B
II03HABATEJIbHOU U COLMAIIBHON ITPAKTHUKE.

MeTanpenMeTHbBIC PE3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenue YHHBepCaJIbHbIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
JeMCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeMcTBHUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPH OCBOCHHHM 3HAHUK MPUEMBI JIOTHUYECKOTO MBIILICHHS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUHA, 000OIICHUS ), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIPENIEATh IEN JeATeIbHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JIOCTHUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JJI OOBsICHEHUS (PaKTOB M SIBIICHHUM
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIFOUCHUS,

PUMECHSITh CXEMHO-MO/IEJIbHBIE CpelcTBa TS peACTaBICHUS
CYIIIECTBCHHBIX CBSA3CH M OTHOIICHWH B M3y4aeMbBIX OMOJIOTMUYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMH  pa3HOro0  poAd,  BBISIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

paspabarbiBaTh IUIAaH pELICHHUs MPOOJeMbl C y4ETOM aHalu3a MMEIOIIUXCS
MaTepHalbHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEIACTBUI AEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEasbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIE10BATENbCKON U MPOSKTHON JI€ATEIbHOCTH,
HAaBBIKAMHM  paspelnieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMS;

UCIIOJIB30BaTh pPA3JIMYHbIE BUJBl JACSATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUSA, €r0 HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U MNPUMEHEHHUIO B Y4YEOHBIX
CUTYalUsX, B TOM YMCIIE MIPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMHU U METOAAMM;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HAaXOAUTh apryMEeHThl AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PEIICHHsS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHbI MOMCK IEpeHoca CPEACTB U CIHOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JaCTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEIjlararb OPUTHMHAIBHBIE MOJIXOJbl M PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaALUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHanM3upoBaTh



UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM MpeICTaBICHUs, KpUTHUECKH OLIEHUBATH
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEYUBOCTB;

(GopMynupoBaTh 3aNpoChl U NPUMEHATh PA3JIMYHbIE METOJbl MPHU MOUCKE U
oTOOpe Oumosiornyeckor MHPopMaIu, HEOOXOAUMOM /JIsl BBIMIOJHEHUST YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPUIEHCTBOBATh KYJbTYPY aKTUBHOT'O HCIIOIb30BaHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaibHYI0  (GOpMy  MpeACTaBICHUS
ounonornyeckor mHpopmanuu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HHPOpMALME: MNPUMEHATh XUMHUYECKUEe, (Qu3nyeckue u
MaTE€MaTUYECKUE 3HAaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONb30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpE/ICTBa
HaIJIAIHOCTH;

BJa/JeTh  HAaBbIKAMU  pAaclO3HABaHMsI M 3alIUTBl  MH(pOpMAaIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSIMMU:

1) o61enmne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTE€ WU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMou
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JMasora Wik TUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOLIECHUS, TOHMMAaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallHUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJA/I€Th PA3IMYHBIMM CHOCOOAMM OOILEHUS U B3aUMOJIEUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HCIIOJB30BATH MPEUMYILIECTBA KOMAaHAHOW W WHIAUBUIYAJIBHON
paboThI MpU PEIICHUU OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBHUS MPU PEIICHUH Y4eOHOM 3a/1au;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;



NPUHUMATh 1M COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATH JICUCTBUS MO €€ JNOCTHIKEHUIO: COCTABIISITH IUJIaH JCWCTBUU,
pacmpeienaTh pojau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KAa4€CTBO CBOET0 BKJIAJa M KaXJAOTO YYaCTHMKA KOMAaHIbI B
o01uii pe3ynbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEW C TMO3ULUHUH HOBH3HBI,
OPUTUHATBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBJIATh TBOPUECTBO U BOOOPaAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHHBEPCATbHBIMH PEryJSTHBHbIMU ACHCTBUSIMH:

1) camoopranuszanus:

WCIIOJB30BaTh OMOJIOTMUECKWE 3HAHUS JJI1 BBISBICHHUS MPOOJIEM M UX
pelIeHUsI B ’KU3HEHHBIX U YYEOHBIX CUTYalIUIX;

BHIOMpAaTh HAa OCHOBE OHWOJIOTMUECKMX 3HAHUN IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSIX M MOCTYIKAaX MO OTHOLICHHWIO K JKMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOSITENIBHO OCYHIECTBJIATH IMO3HABATEIBHYIO NESTEIbHOCTD, BBISABISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTelbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO  COCTaBJISTh IUIAH pEHIeHUus MpoOJeMbl C  y4éToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paclupsATh paMKH Y4€OHOTO TIpeMETa Ha OCHOBE JIUYHBIX MPEINOYTCHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a PELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBAaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyAUIMU B
pa3HBIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BIAJCTh HABBIKAMH  [IO3HABATENIbHOW  pediekcuu KaKk  OCO3HAHUS
COBEpUIAEMbIX JCHCTBHII W MBICIUTEIBHBIX TIPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCIOJIL30BaTh MPUEMBI pedJIeKCUU NJig OIEHKH CUTYyalluH, BbIOOpA
BEPHOIO PEILICHHUS;

yMEThb OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pELIEHUs] MO HUX
CHUKEHHIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHajdu3e pe3yJbTaToB
NEATENIbHOCTH;

3) npuHsaTHE ce0sl U APYTrUX:

NPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHThl JPYTrUX TpPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU JPYTOTO YeIOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue s yueOHoro npeamera «buomorusny
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALNNA U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUN B Pa3IMYHBIX yYUYEOHBIX CHUTYallMSIX, 4 TaKXKe B pPeajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX ¢ Ouosiorued. B mporpamme mnpeaMeTHbIC
pe3ynbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS y4deOHOTro npeamera «buomorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOCKHBIX  YUYE€HBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHATHHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHHUE PacKpbIBaTh COJIEp)KAHUE OMOJIOTMYECKUX TEPMHUHOB W TOHSATHIL:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIISCTB W IIPEBpAIlCHHE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISIUsA), YPOBHEBAsI OPraHU3AIMS KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHUE;

yMEHHUE Wu3JIaratb OWOJIOrMYEeCKUe Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydeHust (0 1ieHTpax MHOTO0Opas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pactenuit H. V. BaBuioBa), onpeaensTh TpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
ONMCAaHHUE KUBBIX CHUCTEM, MPOLECCOB U SIBIICHUM, OpraHu3alus U MPOBEIECHUE
OMOJIOTUYECKOTO  JKCIMEPUMEHTAa,  BBIABUKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIECIYEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYCHHBIX



pe3yIbTaTOB, MCIIOJIH30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUM U 3aKOHOB, YMECHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIE NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHMU3MOB, OCOOEHHOCTH
MIPOIIECCOB: OOMEHa BEIEeCTB W MPEBpAIICHHUS dHEPTHH B KIETKe, (poTocuHTE3a,
IUIACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OTUIOZOTBOPEHUS, PA3MHOXEHUS, HWHIUBUIYAIBHOTO PpAa3BUTHUS OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH TMOJIyYCHHbIE 3HAHUS IS OOBSICHEHUS OWOJIOTHUYECKUX
IIPOLIECCOB M SIBJICHHM, IUJI NPUHATHS MPAKTUYECKUX PELIECHUWA B IOBCEAHEBHOU
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/10POBbSA
OKpY’KaIOIIMX JIH0JEH, COOJII0IeHNs HOPM I'PaMOTHOTO TIOBE/IEHUSI B OKpYKaroIIen
IPUPOTHON cpesle, MOHMMAaHUE HEOOXOJWMOCTH WCIOJB30BaHUS JOCTHKCHUN
COBpeMEHHOW  Ouosoruun U OMOTEXHONOTHI ISl  PalMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHblE TEHETHYECKHE 3aJadyl Ha MOHO- W
IUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeacKa3aHusl HACJIEIOBAHHs TPU3HAKOB Y
OpPTaHHU3MOB;

YMEHUE BBIMOJHATh JIA0OpaTOpHBIE M MpaKkTUYecKhe paboThl, cOOJ0IATh
npaBuia npu pabote ¢ ydeOHBIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAILIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaIMu, HayYHO-MOMYJISIPHbIC
MaTepHuabl), STUYECKHE AaCTEKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011258 OMOJOTUYECKYI0 MH(DOPMAIINIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIOJI30BATh MOHATUIHBIN anmapat OMOJIOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeameta «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHWs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOCKHBIX  YUYE€HBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1a4;

YMEHHE DPACKpPBIBaTh COJAEPKAHHE OMOJIOTHUYECKUX TEPMHUHOB M TMOHSITHIA:
BU/JI, TONYJISALNS, TeHO(OH, BOJIIOLUS, ABUKYIIUE CHIIbI ((PaKTOPBI) SBOIIOLUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (HAKTOPHI,



IPKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, pPEAYLEHTbI, LENu MUTaAHUS,
IKOJIOTHYECKas Mupamua, Ouoreonenos, ouocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE TEeOopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKash TEOpPUS DBONIOIMHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimieBoro cxonactsa K. M. bapa, depenoBaHusi TJIaBHBIX HAaNpaBiI€HUNW U
nyTteit spomorun A. H. CeeprioBa, yuenus o oumochepe B. . Bepnanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIAMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
OTIMCAaHUE >KUBBIX CHCTEM, IMPOIECCOB W SIBJICHWW, OpPraHW3alys W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABHKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOTYyYEHHBIX
pEe3yIbTaTOB, MCIIOJIH30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH U 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TMTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIATH CYIICCTBCHHBIC TPU3HAKH CTPOCHHUS OMOJOTHYECKHUX
00OBEKTOB: BHJIOB, TMOIYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreolEeHO30B U  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HAClIEACTBEHHON
W3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHI000PA30BaHMS, MPHUCIOCOOJESHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TMEepeHoca
BCIIECTB W TIOTOKA DHEPTMH B DJKOCHCTEMaX, aHTPOIOTCHHBIX W3MEHEHUU B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTC€OXMMHUYECKHUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHATH TIOJyYCHHBIC 3HAHUS IS OOBSICHEHHS OMOJOTHUYECKHX
MIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbS M 30POBBS
OKPY KaIOIIUX JIFOJIeH, COOJIFOICHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY KaloIIen
IPUPOTHON cpesie, MOHUMaHWe HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOW OMOJIOTHH /JIsl PAIMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

YMEHHE pelaTh dJIeMEHTapHble OMOJOTHYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEILIECTB U IHEPTHUH B IKOCHUCTEMAaX (L€ MUTAHUS);

YMEHUE BBIMOJHATh JIa0OpaTOpHBIE M MpaKkTUYeCKHe paboThl, cOOI0IATh
npaBuiia npu pabote ¢ y4eOHBIM U Ja00paTOPHBIM 000PYAO0BaHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPECTBA MAacCOBOM MHGOpPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  rJ00adbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMHMCHbMEHHBIE M YCTHBIC COOOIIEHUS,
000011258 OMOJOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJI30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3geaoB U TeM u(ppoBLIe
Ne n/m P Kounrpoabusie IIpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [IOK
! buonorus kax nayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIle cucTeMBI U UX OpraHu3aIus 1 bubnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 XK
HBHEACATEIBHOCTD KICTH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME U MHAMBUyaIbHOE Pa3BUTHE 5 1 bubnnorexka HOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M H3MEHUHMBOCTh 2 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuus opranu3MoB. OCHOBBI 3 bubnnorexka HOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 P 1
C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KVIACC

KounyecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM uudgpoBbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (ubp )
NPorpamMmbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
bubmnoreka LIOK
! IBOIOIMOHHAT GONOrHs ? ! https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnnorexka HOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpYy’Karomas cpeia 5 1 bubmorexa [OK
p pYyRaiota cpel https://m.edsoo.ru/7f41cc74
bubmanoreka IIOK
4 0 9
Coo0b1iecTBa U SKOJIOTHYECKUE CHCTEMBbI hitps://m.cdsoo.ru/ T4 cc74
bubnnoreka IIOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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