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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
omnpeneseHus MoAX0J0B K (OPMHPOBAHUIO COAEp>KaHUS Y4eOHOro TMpeaMera
«buosorus» coctaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIei, coJepkKaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJOKEHUS O
crienrdurke OUOJIOTUH, €€ 3HAYCHUH B MMO3HAHUU KUBOW MPUPOJIBI U 00ECIIEeUECHUHN
CYIIIECTBOBAHUS 4YeJOBeUeCKOoro oOrmiecTBa. COrIaCHO Ha3BAaHHBIM TOJIOKEHUSM,
oTpe/ieTIeHbl OCHOBHBIE (DYHKITUHU MPOTPAMMBbI IO OMOIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu Aa€T MpencTaBICHHE O ILenax, 00 obmen
cTparerud OOy4YeHHMsl, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEICTBAMU
yueOHoro nmnpeamera «buonorusi», omnpeaenser o0sA3aTelibHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHue 1o pa3ieliaM ¢ TeMaMm,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh M3YUEHUSI YIEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEILHOTO
npoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme 1o OuHONOTMM TakKe Y4YMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATECIHHON
JeATeIIbHOCTH/y4eOHBIX JeUCTBUN OOyYalOUXCSd IO OCBOCHMIO COJICPIKAHUS
OMOJIOTMYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
MPUHITUIT TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJIOTWH, Ojlaromapss 4eMy B HEH
MPOCMATPUBAETCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, [IEHHOCTHBIX
OpUEHTALIUIA JTUYHOCTH, SKOJOTUYECKOr0 MBIIUICHHUS, IPEICTABICHUNA O 3I0pPOBOM
oOpa3e >XKM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXAIolleld MPUPOTHON Ccpele.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX IPOILIECCOB B MPOrpaMme Mo OUOJIOTUU YAEICHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUHM B MMOBCEIHEBHOM JKU3HU JIJISl pEUICHUS MPUKIAIHBIX 33724, B
TOM 4YHCJE: TMPO(HUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEINKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS IKOJIOTUYECKU
1€JICCO00Pa3HOTO TIOBEJACHHWS B OKpYXKalolmled NPHPOAHOW Cpeie, aHaiu3a
BIIUSHUAS XO3SHWCTBCHHOW JCATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPUPOJHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHON HATIPABICHHOCTH



yueOHOTO TpeameTa «bruoorusy MpoaIuKTOBAHO HEOOXOAMMOCTHIO 00ECTICUSHHSI
YCIIOBHU JIJISl PEIICHUS OJTHOM U3 aKTYaJIbHBIX 33/1a4 MIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (OpMHpOBaHHE y  OOyYaromuxcs
CHOCOOHOCTH aJalTUPOBATHCA K HM3MEHEHHUSM JAMHAMUYHO pPa3BUBAIOLIETOCH
COBPEMEHHOT'0 MHUDA.

buonorus Ha ypoBHe cpenHero oOmero oOpa3oBaHWs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAY4YHOH KapTHHE MHpa, paclIupseT W 0000IaeT 3HaHUS O KUBOW mIpupone, eé
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3AAET
yCIOBHUA  JJISA: TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpOAbI,  (HOpMUpPOBaHUS
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K KMBOM MPHUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe [T PeIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOMIMX  337ad  CpeJHero  oOmero  oOpa3oBaHUs,  COIHATU3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBacT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KyNbTYphl, CIIOCOOCTBYET HMHTETrpaluyd OHWOJIOTUYECKUX 3HAHUHU C
NPEACTaBICHUAMU U3 IPYTUX YU4EeOHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBaHHbIe TMOJOXKEHUS O NpEAHA3HAYCHHH Y4YeOHOTO MpeaMeTa
«buonorus» cocraBuIM OCHOBY ISl ONpEACNCHHs] MOIXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJACPIKaHUs, IMPEICTABICHHOTO B TpOrpamMMme II0
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TIO3HUIUH KyJIbTYpOCOOOPA3HOTO IOAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOyd4arommecs: OJKHBI OCBOUTH 3HAHUS W YMCHHS, 3HAYUMBIC IS
dopmupoBaHus 00UIeH KyJIbTYpbl, ONpEICNAIONINE aJeKBATHOE IOBEICHHE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpejlie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU M TMPAKTHUYECKOW nesTenbHocTH. Oco0oe MeCcTo B ATOW CHUCTeMEe 3HaHUid
3aHUMAIOT DJIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIYKaT OCHOBOM isi hOpMUPOBaHUS
NPEJCTaBICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHE MHpa H
IICHHOCTHBIX ~ OPUCHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIUX  T'yMaHH3allMH
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHsI Y4eOHOrO MaTepualia B MPOTrpamMme II0
OMOJIOTUU OCYIIECTBIEHO € Y4YETOM NPUOPUTETHOTO 3HAYCHUS 3HAHHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U
3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npeameta «bruomorus»
BBIJICJICHBI CJIEAYIOUINE cofepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOTO Mo3HaHus», «KieTka kak Owonormyeckas cucremay, «OpraHu3M Kak



Oouonoruueckas cucrema», «CucreMa M MHOT00Opa3ne OpPraHUuYeCcKOTO MUpPay,
«DBOJIOLUSA KUBOU MPUPOAB, « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO paHra u MNpuoOpeTeHrue YyMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctikenue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOH KapTUHE MHUpA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALIMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalnW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH W TOJAXOJOB K M3YyYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOyvaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHMUM 3HAHUW U OMbBITA, TOJYYEHHBIX MpPU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUUECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BaHU;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Jis TOBBILICHUS YPOBHSA
9KOJIOTUYECKOM KYIBTYpPHI, A1l ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OIICHKH TMOCJIEACTBUI CBOEH JEATENHHOCTH 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero obpazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM y4E€OHBIM MPEIMETOM, BXOSIIUM B
cOCTaB MpeaMeTHOM 00nacTu «EcTecTBeHHO-HAYyUHbIE TTPEIMEThI.



Jlst m3ydenust Onosnoruy Ha 6a30BOM YPOBHE CpeTHET0 00Iero o0pa3oBaHus
oTBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (POpMUpPOBAaHMM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUPOBaHUE, CTaTHUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBI.

JlabopaTopHble H MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHWe pa3IUYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMs.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onoaorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ure. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3alluu
YKUBOW NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnii COCTaB U CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKM. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIe M 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpHUYHAs, TpPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHMEe cBoHcTBa OeikoB. buonormueckue
byHKIIUN OETIKOB.



depmeHTsl — Oumosiormueckue Katanmm3aTopbl. CtpoeHue (epmenra:
aKTUBHBIN 1eHTp, cyOcTpaTHas cnenudguuHocTs. KodepmeHntsl. BuTaMuHbL.
Otnuuust GepMEHTOB OT HEOPTraHUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUKOIeH,
HesToa03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yII€BOA0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunoBesie xkucnorel: JHK wu PHK. Hykneotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas kuBasg cuctema. OOIIMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKH. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmaTtnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar I'onbmxu,
an30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTuia. Buasl muactua. HememOpanubie
OpraHOMWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenue ¢pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHue 3yKapruOTHYECKOW KIEeTKn», «CTpoeHue >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PpPACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
ONHCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Ponbk dhepMeHTOB
B 0OMEHE BENIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocunrTeza. Peakuun
doTtocunteza. DpdexkTuBHOCTh PoTOoCcHHTE3a. 3HAYEHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrud B KJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddekTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmaunus u JHK.
Peanuzanusi reHernueckoil wHGoOpMalMU B KIETKE. | €HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuuHblii cuate3 PHK. Tpancnsuus — 6unocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTtopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOECHHMS M KMU3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOparHast ~ TpaHCKpWMIMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xjoportact», «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuusy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJEb CTpyKTypbl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHnblii MK, WM >KU3HEHHBIM LMKI KieTku. MHtepdaza u MuUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlunionaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubGessb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCcTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HA4YEHUE MeHo3a.

["ameToreHes — mporecc 0Opa3oBaHUsS TMOJOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiiusi, opraHorene3. IloctamOpuonanbHOe pazButhe. TuIbI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHEY, «] aMETOTeHe3 y MIIEKOIUTAIOIIUX U
YeJnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «J/leaeHue KIEeTKu», MOJIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOeHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pa3Butus reHeTUku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYECKUI1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3YEMAsl B CXEMaxX CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIJICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH paCUICIUIEHHS [PU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upyrouee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEOBAHMIO T'€HOB. HapyllieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpoOMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eHetnka nmona. XpoOMOCOMHOE ONpPEAECICHUE MOJa. AYyTOCOMBI U TOJIOBBIE
xpoMocoMbl. ['omMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

MN3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS M HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCThb. KoMOmHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukamnus MmyTanuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECCKHUM, OMOXUMHYUECKHIA,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEAECIEHNE reHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
0O0JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAYEHHUE MEIUIIMHCKOU
TCHETUKH B MIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuet © cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE M €ro
UTOIE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro ILHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpEIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeThueckue KapThl PACTECHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBAHHUS,
CLHEIUIEHHOr0 C mnosnom», «Kapuotumel YenoBeka MW KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoauduKkaroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTH.

O6opynoBaHue: MoJieNu-anmIuKauu «MOHOTUOPUIHOE CKpElTUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompenapaT «Jlpo3zoduna» (HOpMma, MyTauuu
(dhopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3ynabTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(puibl Ha TOTOBBIX
MHUKPOIIPENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOXKIEHUS JOMANIHUX XKUBOTHBIX. CopT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuBanue — HHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmszauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUM, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KynbTypbsl. MUKPOKIOHAIIBHOE PAa3MHOKEHHE PACTEHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX  CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO —  reHeTudecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuiel 1 cxeMbl: Kapta «lIeHTpbl NPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAaNIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. ®@. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHOoMOoTUM», «KJeTouHBbIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTopHble M IpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHIKEHHUS CEJEKLHMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlkKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusiHue SBOJIIOIMOHHON TEOPUM HA pPa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOONMU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHHS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auyus SMOPHUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIApHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEeAeiIEHHAasT W3MEHUYHBOCT,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bomouu (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsauus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((akTopbl) SBOMIONUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osiust 1 Murpanus.

EcrectBenHnbiii oTOOp — HampaBisoomui  (akTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3BOMoUHU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCKOe.

MakpoaBosnonusi. PopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleNMaIUu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHcTpanuu:



[Toprpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiiey», «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pacTCHHUI»,
«MHorooOpasue  mopos  KuUBOTHbIX»,  «[lomymsuum»,  «MyTarnuonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnunoananramum», «OOmas IereHepanus»,
«/IBmkymue cunsl dBooIMM», «Kapra-cxema wapuipyra nyremecTBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3aluTHBIX MPHUCIIOCOOJICHUM Y
KUBOTHBIX», MOJeNb «OCHOBHBbIE HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JATYUIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTaiuu (OpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emuJie.

JlonaydHble TpPEACTABICHHUS O 3apOKACHUM >KW3HU. HaydHble TUnoTes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIONMSL. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouonoruueckoi sposonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE NPOTOKJIETKH. I[lepBble KIETKM M HMX 3BOJIOLUS.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. [laneosoiickas spa W €€ mnepUOAbl: KEMOPHUICKHUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 9pa W €€ mnepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTE€HOBBIN.



XapakTepucTUKa KJIMMara M TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
3BOJIIOLIUM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3IMyYKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoaku uCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUaJbHAas),  MOHTOJOHWIHAS
(a3narcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuupbl u cxembl: «Bo3HukHOBeHHE COJNIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckas kierka», «COBpeMEHHash CHUCTEMa OPraHWYECKOIOo MHUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKre pachD».

O6opynoBanne:  mymsiku  «lIpoucxoxknenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YesOBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpoOHOJIOTHYEcKass Ta0numa, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIUSX).



OKCKypeHsl «IBOJIOLKS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTuU. MeToIbl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Oxonoruueckue (axktopel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnotuyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (HakTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACWCTBUN [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauuu. (OCHOBHbIE TMOKa3aTenu
HOMYJSIMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISALNU U €€ PeryIsiiusl.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogubie 30Hb1 3emiun», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YHUCIIEHHOCTU MOMYJISINK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTaHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1mecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEeHIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (mumieBbie) YPOBHM SKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCHCTEMAa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbl. JlMHaMHuueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME PUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMOJIOTHMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuipl u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aQHTPOIIOTEHHBIE  BO3JEUCTBHS HAa  Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3JlyXa M TPYHTOBBIX BOJ», «[louBa — BakHeMIash coCTaBIISIONIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil s3dpdext», «DakTopbl
paIMoaKTUBHOIO 3arpsiz3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble co00IIeCTBaY, KoJeKIMK «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMH PACTEHUH U
KUBOTHBIX, MPUHAJICKAIIME K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®denepaumn, u300paxeHUS OXPAaHSIEMBIX BHJIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCA TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYalONUMHUCS TPOTPaMM  CpPEIHEro OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIIAYIONINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/ICNICHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHMS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMONO3HaHUsS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY U IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAULMSAIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YJArOIINXCsI pYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIHOCTH B MPOIECCE peaM3allui OCHOBHBIX HaNpaBICHUN
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHWE CBOUX KOHCTHUTYIIMOHHBIX MPaB MU OOS3aHHOCTEU, YBaKCHHE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSAMU, KYyJIbTYPHBIMHU LIEHHOCTAMHU U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUST K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHHUI;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLUOHAIBHOIO 0J1ar0MOTyYHS:

NMOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH TNPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOIINUX 3I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEpEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
cOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTel uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TMPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  MPaBWJ  TOBEICHUST B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHUJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE HENPHUITHE JCUCTBUM, NPUHOCIIIMX BpEI  OKPYXKaroUeu
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKOMN JIESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UuKy OWONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXAlOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS],;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINN:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHust  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIIHOCTH METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSCHEHUS SBJICHUI OKPYXKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS IS
pelIeHns MPo0JIeM B PeasIbHBIX )KU3HEHHBIX CUTYalUIX;

OCO3HaHUE ILEHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHMs yueOHoOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyYaAIOLIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIIECC,
CUCTEMA, HAay4YHbIM (aKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEIOBaHUE,  HAONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHbIE), o0ecreynBaroye (dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOy4YalolMXCsi, CIOCOOHOCTh
oOyyaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W  YHUBEpCaJdbHbIE y4YeOHBIC JCHCTBUS B
MO3HABATEILHON U COIMAIBHOM MPAKTHKE.

MertanpenMeTHble Pe3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbLHBIMU yueOHbIMH NMO3HABATEJILHBIMHU
AefCTBUSIMM:

1) 6a3oBble JJOrHYecKHe IeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoBaTh  MpolsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH );

ONpPENCIIATh LENH ACATEIbHOCTH, 3a/laBasi NapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTH C ITOCTABIICHHBIMU IEJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBIECHUN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUsA (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MPEACTaBICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOILIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMIl  Pa3HOrO  pojAa,  BBISABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBHI B EATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PELICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIeA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI IPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPHUMEHEHUI0 B Y4E€OHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3aHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHSITUSMHU M METOJIaMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peUIeHHs, HAaXOAMTb apryMEHThI AJs J0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HENIEeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOIXOIbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH()OPMAIIHIO PA3TUYHBIX BUIOB U (hOPM TIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN /ISl BBIMOJHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpapuku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
OMONOrnYeckoM HHPOpMALME: MPUMEHATh XUMHYECKue, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWSA W 3aUTHl  WH)OpMaIuH,
nH(pOpMAITMOHHON 0€301aCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) ob1menne:

OCYIIECTBISITh KOMMYHHUKAITMHN BO BCeX chepax )KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCHM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMHI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHAsl 1esITeJIbHOCTh:

MOHMMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTLHON
paboThI MpH pEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJECHCTBUS MPU PEIICHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0r0 WieHa KOJIJICKTHBA;



IIPUHAMATh LEIM COBMECTHOW  JCATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/iaratb HOBBIE IIPOEKTHI, OLEHMBATh HWJAEH C TO3MLHA HOBH3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YU€OHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHMIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO M TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HBIX O0JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHS IO HX
CHIKEHHIO;



IIPUHAMATbh MOTMBBI W apPryMEHTBl JPYTHX IIPU aHajJu3e pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTrHble pe3ynabTaThl OocBoeHUs nporpamMMmel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHHIO, MHTEPIPETAIINH U
IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH O MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX y4E€OHBIX CUTyalUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX C Ouosoruei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI M0 TOJaM 00yUYEeHHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE POCCUUCKHX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIMOHATHLHOU
IPAMOTHOCTH 4Y€JIOBEKA JIUISl PEILICHUs KU3HECHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OMOJIOIMUECKMX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (0OMEH BEIIECTB M IMpPEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAsE OPraHU3aLUs KUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3j1araTb OWOJIOTMYECKHE TEOopuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJIsIpHON Ouosorun), 3axonsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKJICHUs KyJIbTYpHBIX pacTenuit H. V. BaBuioBa), onpeaensaTs TpaHUIIbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, MPOLIECCOB U SIBJIEHUM, OpraHU3alys U NPOBEICHUE
OMOJIOTMYECKOTO  HDKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJIbHOTO pa3BUTHUA OpraHuU3Ma
(onTOrCHE3);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbSl U 30POBbS
OKPY>KaIOIIMX JIFOEH, COOJII0IEHNs HOPM IPaMOTHOTO TOBEICHHUS B OKPY KAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJaud Ha MOHO- H
TUTUOPUIIHOE CKPEIIMBAaHUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs ISl MIPEICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTHYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HMCCIEIOBaHUNH B OMOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMOJNOTMUYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHON
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBATh COJAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, FeHO(OHA, dBOIIOLMS, ABWKYIINE CUJIbI ((DaKTOPbI) IBOJIIOLINY,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMA,  MPOJYLUEHTHl, KOHCYMEHTBHI, PEIyLIEHThl, IIeMH IUTaHHS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Wu3JaraTb OWOJIOTHYECKHE TeopuH (dBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIONHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoictBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
ONMCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHIA, OpPTaHU3AIMs U TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIy HCCIICAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IOy4EeHHBIX
pe3yJIbTaTOB, MCIIOJNB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIHUNA, MPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOEHO30B W  JKOCHUCTEM, OCOOCHHOCTHM TMPOILECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JECUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPOINOTEHHBIX HM3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOoBOPOTa BEIIECTB M OHOTEOXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHIA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KaIOIIHX JFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY>KAIOMICH
NPUPOAHON cpelle, NMOHMMAaHHE HEOOXOIUMOCTH HWCIHOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOU OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHHS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJOTHMYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1€ MUTAHUS);

yYMEHUE BBHINONHATH Ja0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO T[ICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-TIOMYIISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOANbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJBKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bbu6nmuoreka [JOK
. buonorus Kax Hayka 2 0 05 https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIe cUCTEMBI U UX OpPTaHU3aIUS 1 0 0 https://m.edsoo.ru/7fA1c292
N bu6mmoreka [IOK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
PazmHOXEeHME M HHIMBUyaIbHOE Pa3BUTHE bubanorexa HOK
5) 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M N3MEHYNBOCTH 8 0 15 Bbu6nmuoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepaiioe Bpens ! 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bbu6nuoreka [JOK
1 IBOMOHOHHA GHONOTHA d 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0 05 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
Bbu6nmuoreka [JOK
3 OpraHH3MBL H OKpYKaIOWas Cpeia > 0 1 https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7fA1cc74
Bbu6nuoreka [JOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

CdopMupOBaHHOCTH 3HAHMK O MECTE M PO OWOJOTHU B CHUCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ononorny; (QyHKIMOHAIFHONW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJIep)KaHUE OHOJOTHYECKUX TEPMUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3m (0OMEH BEIIEeCTB H
MpEeBpaIleHHe JHEPrHH), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEMpOTyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHus: (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHUilbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONKMCAHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBJICHMIA;
OpraHM3alnusi W [poBeJeHUE OHOJOTHYECKOr0  JKCIEPUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpHil W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VYMeHue BBIACIATh CYIICCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
MPOKApUOT H© JYKApUOT, OJHOKIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpAIICHHs] SHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTHYECKOTO W
IHEPreTUYecCKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIbHOTO Pa3BUTHA

opranusMa (OHTOTEHE3)




YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISI MPUHSATHUS MPAKTUICCKUX
perieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3/IOPOBBS U 3JI0POBBS OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPAMOTHOTO TOBEJAEHUS B  OKPYXKAIOIIEHM MPUPOAHOU  CpeJe;
IMIOHHUMAaHUE HEOOXOIMMOCTH HCITOJIb30BaHUS JIOCTVIKEHUH
COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHH Il PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHue pemarh 3JeMEHTApHbIE TCHETHYECKHE 3a/Jaud Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CIEMJICHHOE HACJIeIOBAaHHUE, COCTaBIATH
CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBAaHWUA  [UIS  TpeICKa3aHus

HACJIEA0BAaHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHblE M NIpPaKTUYECKHe padoTHl,
coOmrolaTh TpaBWja TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W MHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHUKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacCMeKThl COBPEMEHHBIX WCCIECAOBAaHUM B OHOJIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYIO MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSITHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

CdopmupoBaHHOCT 3HAHUW O MECT€ U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPa W HAYYHOTO MHUPOBO33PEHHS; O
BKJIa/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiorny; (PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKAa Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEpKAHHWE OWUOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIYJSIUSA, TeHO(OH, SBOJIONMS, IBWKYIIUE CHIIBI




(paxropsr) IBOJIIOLINH, IpUCIIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTBl,  KOHCYMEHTBI,  PEOyHEeHTHl,  [ENH  [HUTaHH,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOPUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBommonuu A.H. CeBepriosa, yueHus o
omochepe B.M. Bepnamckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TO3HAaHUS B OHOJIOTHH
(HabnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3aiysi W TMpOBEAEHUE OMOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMIKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
WCCIeAyeMbIMUA BEIUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3Y/IhbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMenune BBIACTATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB, JCHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HepPEeHOCa BEIIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MEHCHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX ITUKIIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB u HBHGHHﬁ, AJIg TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJsAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAOIIEH NPUPOAHOU  CpEAE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI IIepeHOoca BEIIECTB U SHEPTUU B IKOcHcTeMax (LN MUTaHNs)

YMeHHe BBIIONHATH JIA0OpPAaTOpHBIE H  TPAaKTUYECKHE PadoTHl,
coOmoiaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIE MaTepUaIb);

? paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE POOJIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111251 GHOJIIOrMYECKYI0 HHOOPMAIMIO M3 HECKOJIBLKUX MCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o »uBoW mnpupozae. Pons Ouomormu B (popmMupoBaHUU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeToapl MO3HAaHUS KUBOW MpUPOAbI (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKaMs, MOJCIUPOBAaHUE, CTaTHCTUYecKas o0paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U UX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM M UX pazHooOpasue

2.2

YpoBHM OpraHuzalu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XWUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHUE DIJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  muHepanbHple BemiecTBa. DyHKIMU BOABl |

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3ameHuMble W 3aMEHUMBIE AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIMN OEIKOB.

®depMeHTHl — OHojoruyeckue KatamuzaTopbl. CTpoeHue (epmMeHTa: aKTUBHBIN
neHTp, cyocrparHas crnenuduanocts. Kodepmentsl. Burammnbl. OTianyus

(epMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pr003a W JIe30KCHPUO03a), ITHUCaxapuabl
(caxapo3a, JlakTo3a) W TMoOJUcaxapuibl (Kpaxmani, TJIWKOTEH, IeJIII0JI03a).
Bbuonornyeckue GyHKINN YTIIIEBOJIOB.

Jlunuael:  TpurmMuepuzabl,  crepounsl,  ¢dochomunuabl.  ['mapodunbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JsmnuaoB. CpaBHEHHE

YTJI€BOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucnor. Crtpoenne u Qynkuuu JJHK. Crpoenne u ¢ynkuuu PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHast >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renerwueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHyecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHUECKOM  KJeTku. Knerounas crenka Oakrepuii. CrtpoeHue
AyKapUOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHAOIIIa3MaTHYEeCKasi CETh
(OIIC), ammapar ['ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUIACTUAbL. [IpoucxokIeHne MUTOXOHAPHM W IUIacTui. Buibl
wiactua. HememOpaHHble OpraHoupl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KIEeTKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1HeHTp kKieTku. CTpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. AcCCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodubiid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

dorocunTtes. CBeToBas U TeMHOBasi ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIIEHHS] €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4eckuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMYyJUPOBaHUE DJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTD YHEPIeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmanuus u JJHK. Peanuszamnms

TeHEeTHYeCKOW WHpopMalnuu B KIeTKe. ['eHeTHYeckuii KOJ M €ro CBOMCTBA.




Tpanckpunius — marpuunsiii cuaTe3 PHK. Tpancnsauus — Ouocunrte3 Genka.

Konuposanue amuHokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BuUpyChl. Mcropusi oTkpeitus BupycoB ([I.U.
WBanoBckuii). OcCoOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WM KU3HEHHBIA IWKNI kieTku. MHTepdaza u murTos.
[Tpoueccel, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpUYIHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXEHUS W HUHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmutTo3. Craguum muto3a. IIporeccel, mpoucxopsume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pa3sMHOXCEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
CrIIopooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €Io 3HAaUCHUC OJId CCICKIUN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTIOIOTrO.
Meiio3. Craguu Meiio3a. Ilpouecchl, TpouCXOonsIIMe Ha CTaaAUsIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT U

3HaYeHNE MEN03a

5.4

['ameToreHnes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6paBOBaHI/I€ " pa3BUTHUC IMOJOBBIX KIJICTOK —
raMmer (CrepMaro30u, SUIEeKIIeTKa) — criepMaTorere3 u oorere3. OCOOCHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaTto30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(ambpuorenes). Dtanbl SMOPUOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuonansHoe pazButhe. THIbI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsMOE, HempsiMoe (IMYuHOuYHOE). BrusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTuku. Bxuag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TuOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue MOHTHs. [ eHeThnueckas CUMBOJIMKA, HCIOIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHorHOpUIHOE CKpeUIMBaHUE. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokojeHusi. IlpaBuiio [OMUHHUpOBaHHUS. 3aKOH pACHICTUICHHS TPU3HAKOB.
I'unore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIUMBAHUS A

ompe/eIeHUsI TEHOTHUITa 0co0n

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacjeOBaHWIO TeHOB. HapymieHue CIeruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOTraMeTHBIe M TeTeporaMeTHhIe oOpraHu3Mbl. HacimemoBanume

MMPHU3HAKOB, CHUCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICICTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMOHHBIM psag W BapUalMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wuiM TEeHOTHUIMYECKas, W3MEHYUBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.I.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKa: reHealloOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHUecKuid. CoOBpeMEHHOE OmpeeIeHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomomipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUS 4YelIOBEKa: TECHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaclONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTuyeckue W TEeHEpPAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0pa3a >KW3HHU, JWArHOCTUKH, MPOQWIAKTUKH M JICYEHUS TEHETHYECKHX
Oone3nell. MeMKoO-reHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUCHHE MEIUIIMHCKON

IFCHCTUKHU B IPECAOTBPAIICHUHN U JICUCHUH I'CHECTHYCCKUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIEHUE CEJIeKUUd U JIOMECTHKAIUS.
Yuyenue H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIMU. MaccoBbIi W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHHH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymcras nuHMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelmBaHUe — ayTOPUAMHT.
Otnanénnas rubpuamzanus W e€ ycmexu. VCKyCCTBEHHBI MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIEKLIUU DPACTEHUM, >XKUBOTHBIX H

MHUKPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KyJabTypbl. MHKpPOKJIOHAJIBHOE  Pa3MHOKEHHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE W dThdyeckue mpodnembl. MO — reHernuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

DBOIIOIMOHHAS OMOIOTHS

11

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABONIOUMHU.  [laJICOHTOJIOTHYECKHE:  TOCIE0BaTEIbHOCTh
IIOABJICHHUSA BHUAOB B HAJICOHTOJIOTHYUECKOHU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W pazauune GayH U QIOp MaATEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INYKsl SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAIOTUYHEIC,
pPYOMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpraHu3MoOB




1.2

OpomounonHass teopus Y.  [apBuna. [IpenmnochbuikM  BO3HUKHOBEHHS
napBUHM3MA. JIBMDKYIIME CHIIBI ABONIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHas U3MEHYHBOCTb,

0opn0a 3a cyIIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopust dBomouuud (CTD) W OCHOBHBIE €€ TIOJOKEHUSI.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNUN

14

JIBrokymue cuiabl ((hakTOphl) IBOJIOIMK BUIOB B MpUpone. MyTalMOHHBII
MpoLecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsiiMOHHBIE BOJHBI U JApeid
reHoB. M3onsmus u murpanus. EctecTBeHHBI 0TOOp — Hampamisironuili paxtop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB KakK  pe3ynbTarT dBoionuu. [Ipumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd 036l M WIAH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Bunga. OcHOBHBIE OPMBI BUI000pa30BaHMUS:

reorpauueckoe, 3K0JIOrHUECKOe

1.5

MakposBomroniust.  Popmbl  3BOMIOLMU:  (UIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTumMocTs 3BOIOLNN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHblE IPEACTABICHUS O 3apOKICHHUM >KU3HHU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 3KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOU 3BOJJOLHH.
Hauanpabie sTaner Omonormdeckoit spomtonuu. ['mnoresa PHK-mwupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeill. Apxelckas U
nporepo3oiickas dpel. [lameosolickas 3pa W €€ TEpHOIbl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKHUMU.
Me3so30iickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTECHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITAIBI YBOJIONUN PACTUTEIBHOTO U )KUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuMid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

DBOJIIOLIMS YeJIOBEKa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pas3nyusl 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) aHTpornorenesa. HaciencTBeHHass HN3MEHYMBOCTD U
€CTeCTBEHHBI 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TpyZa, MBILJIEHUE, PEYb

2.5

OCHOBHBIE CTaAu W BCTBU 3SBOJIIOIIMU YCJIIOBCKA: ABCTPAJIONUTCKH, Yemosek
yMmenbid, YenoBek mnpamoxondmuii, YenoBek HeaHaepTanbCcKui, YemoBek
pa3syMHblidi. Haxoaku HMCKOMAaeMBIX OCTAaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OONBINKE pachl: €BpONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJION(HAs (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAS (a3marcko-
amepukaHckas). UepTbl MpuUCcocoOIEHHOCTH MPEACTaBUTENEH YeTTOBEUECKUX pac

K YCJIOBHSIM cylliecTBoBaHusA. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd M pa3feibl SKOJIOTMUA. MeTOIbl 3KOJIOTHUYECKUX
UCCIIEIOBAaHMH. DKoJI0rndeckoe MupoBo33penue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAas, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAaA

3.2

Oxonorndeckue  ¢daktopel. Kriaccudukamus — IKOJOTHYECKHX  (PAKTOpPOB:
abuoTtuyeckre, OWOTHYECKME U aHTPONOreHHbIE. JleiicTBHE SKOIOrMYecKuX

(hakTOpOB HA OPTAaHU3MBI

3.3

Abunotnueckue (aKTOphL: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHU3MOB K  JEHCTBHIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue dakTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, MAapa3sUTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcin
MNOomyJIauu: 4YHUCICHHOCTH, IUIOTHOCTH, POXAACMOCTHb, CMECPTHOCTH, IIPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJIALUU U €€ peryssaius

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHaHThl. CBS3U B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHatne 00 »dKocucreMe H




ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEHIECTB U ITOTOK 3HEPTHU B IKOCUCTEME.
Tpoduueckne (mumiEeBble) YpPOBHU OSKOCHCTeMBI. [lWimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTEH SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBL: TPOAYKIIUH, YHUCIECHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE OKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOCHCTEMBL.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.W. Bepnaackoro o Ouocdepe. I['panuipl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUOCPEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB M OHOTC€OXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONIOTCHHBICE M3MEHEHUs B Ouocdepe.
['mobanbHBIC YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa paIMOHAILHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H  HUX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.1.H.ITonomapéra, O.A.Kopuaunosa, T.E. Jlomununaa «O61mast 6uosorus. 10

kiacc. ba3oBsiii ypoBeHs». — M.: Benrtana-I'pad, 2011.

2.1.H.TTonomapéra, O.A.Kopnawmiosa, T.E. Jlomununa «O6mas 6uonorus. 11

knacc. ba3oBsiii ypoBeHs». — M.: Benrtana-I'pad, 2011.




METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
buonorus: TeMaTuyeckre U UTOrOBbIe KOHTPOJbHBIE padoThl: 10-11 kiacchr:
munaktnaeckue marepuansl/ [.C. Kamunosa, A.H. Msarkosa. — M. : Benrana-
I'pad, 2013. -256¢ . : w1, — (ATTecTanus: UIKojaa, YIUTeNb, YICHHK);
1.buonorus: TeCTOBBIC 3aIaHUSI C PEIICHUSMU JJISI BBITYCKHUKOB U
abutypuenton/ P.I".3as1, B.O. byrBunosckuii, B.B. JlaBbi10B. — 2-¢ u3j. —
Munck : bykmactep, 2013. —464 c. ;

2.buosiorus. 10-11 knaccel : opranu3anus KOHTpoJIs Ha ypoke. KoHTpoiabHO-
u3MepuTenbHbie Matepuaisl / coct. JI.A. TemaeBa. — Bonrorpaz : Yuutens, 2014.
—-223c¢.;

3.Kosnosa T.A., Kyamenko B.C. buonorust B Tabnumax 6-11 kimaccer:

CnpaBounoe nocodue. M.: npoda,2009.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://bio.1september.ru/urok/ - Martepuansl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/1aH cailT, OblIM OMmyOauKoBaHbI B razere "buonorus". ABTopamu
caiita npozenana 0osibias padoTa Mo CUCTEMAaTU3MPOBAHUIO FA3€THBIX CTAaTel C
y4ETOM IIKOJIBHOM yueOHOM mporpaMmel 1o nipeamety "buonorus".
http://ebio.ru/ - DnexTponHsIil yueOHHK «brosorusy. CoaepKuUT Bce pa3zeiibl
OuoJIoruu: O0TAaHUKY, 300JI0TUI0, aHATOMHUIO M (PU3UOJIOTHIO YeJIOBEKa, OCHOBBI
IIUTOJIOTHH W TEHETUKH, SBOTIOIMOHHYIO TEOPHUIO U SKOJIOTHI0. MOXKET ObITh
PEKOMEHIOBAH yUYalTUMCS ISl CAMOCTOSITEIHHOM PaOOTHI.
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