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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUHM TEOPETHUYECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMUPOBAHUIO COJEPKaHUs YYeOHOTO MpeaMera
«buosorusi»  coctaBuwiM: KoHUentyaiabHele mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEp)KAaHUSA, pE3yJbTaTOB OOyuYeHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanu, a TakKe TMOJOKEHUS O
cnernuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeUeHUN
CYLIECTBOBAHMs 4YeJIOBEUeCKOro oodiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
OTIpe/IeIICHBI OCHOBHBIC (DYHKITUU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma 10 Ouoyioruu [aéT MpEACTaBICHHWE O Meiax, 00 oOmei
cTpaterud OOy4YeHHs, BOCIUTAHUS ¥ PA3BUTHSA OOYYAIOIIUXCS CPEJCTBAMU
yaeOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHHe TO0 pasfenaM ¢ TEeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEIHLHOCTh U3YUCHHUS yUeOHOTro MaTepuaia ¢ yuéTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTHMKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PAaCTHBIX 0COOCHHOCTEN 00YJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB  Yy4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHBIX JIEHCTBUN 0OydYalOmUXCsl IO OCBOCHHIO COJEP KaHUS
OMOJIOrHUecKOro o0pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Owuonoruw, Onaromaps ueMy B HeEl
IPOCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAIINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABICHUN O 3J0POBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIoIIel MPUPOTHON cpene.
[TosTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHHA O
CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33724, B
TOM dYHcJe: TPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHICCKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS HKOJIOTUYECKU
[eJIeCO00pa3HOro0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOIHON cpeae, aHaM3a
BIIUSIHUS XO3SUCTBEHHOW JACSATEIHHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
ydueOHoro mpeamera «buosiorus» mpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECIIeUEHUSI



YCIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOTO MHpa.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE y OOYy4AIOUIMXCA MPEACTaBICHUN O
HAYyYHOW KapTHHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTIUYHUTEIHHBIX TPHU3HAKaX — YPOBHEBOW OpTaHWU3AlMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOM MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE VISl PEeIICHHS] BOCTIUTATEIBHBIX U
pa3BHBAIOMIMX  3aJad  CpelHero  o0mero oOpa3oBaHWs, COLMATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKUX 3HAHUM C
MPEICTABICHUSMHA U3 JAPYTUX YYEOHBIX TMPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TMOJOKEHUS O MpeIHA3HAYCHUHM YYeOHOTO MpeaMeTa
«buonorus» cocraBWJIM OCHOBY JUIS ONPEIEJICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €T0 COJAEpXKaHUs, MPEACTABIEHHOT0O B MporpamMme IO
OHOJIOTHH.

OT160p conepxanusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIUH KyJIbTYpOCOOOpPa3HOrO IOAXO0/Aa, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: TOJDKHbl OCBOMTH 3HAHHMSI WM YMEHUS, 3HAUUMBbIEC Jis
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENCTSAIONNE aJCKBATHOE IOBEIACHUE
yeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYeCKou aestenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepXKaHUsl, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEp)KaHUs ydeOHOro Marepuana B Tporpamme IIo
OMOJIOTMH OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUM: «bronorus kak Hayka. MeTos
HaydyHOTO To3HaHU», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « DIKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJlaJicHHe  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MNpuoOpeTeHrue yMEHUM
UCIIOJIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu uzydeHus ydeOHoro mpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPaBHIIaxX, CIyXKallUuX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOH KapTUHE MHUPA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEJOBaHUIX B OMOJIOTUY;

dopMupoBaHue y OOYYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoOliecCe aHalIW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOyvaroumxcs oOmeil KyapTyphl, (YHKIIHOHAIHLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbITA, IOJYYECHHBIX MpPU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIET0BAHU;

OCO3HAHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW J TOBBIMICHUS YPOBHSA
9KOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JJIS
OIICHKH TMOCJEACTBUI CBOEH JEsTENHHOCTU 10 OTHOILICHUIO K OKpY»Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPOQUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENIbHBIM yUE€OHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeIMeTHOM 00nacTu «EcTecTBeHHO-HAyUYHbIE TIPEIMEThI.



Jlnst m3ydennst 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HaykKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (POpMUpPOBAaHMM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU IPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOW MPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKuil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKU. XUMHUYECKHE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NlepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmentsl — Owonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTtsl. Butamunsbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuTo03a). buonornueckue GyHKIUU YriIeBOIOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YII€BOA0B, OEJIKOB U JIMIIUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOIEUCTBHUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak memoctHas >xuBas cuctema. OOIIMe TMNPU3HAKH KIETOK:
3aMKHYyTasi HapykHas mMemOpana, monekyinbl JIHK kak renermyeckuii ammapar,
CUCTEeMa CHUHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruueckas. OcoOeHHOCTH
CTpOEHHUsI MpokKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbynkiuu. [1nazmaTtnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHouabl kieTku: IIIC, anmapar I'onbmxu,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJETKH: PpHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB 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.

Juarpammsel:  «PacripeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKHMBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciotel. JJHK», «Ctpoenune monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KXUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHHUE Ji MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

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

JlabopatopHas pabGora Ne 2. «M3ydeHue CTpoeHUsI KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
ONHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonm3ma. Ponb 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbit. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emsie. Biausinue yciioBuii cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DSHEPrud B KJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmaunus u JIHK.
Peanuzanusi renernueckoil wHGOpMAIUM B KIETKE. | €HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Ortambl TpaHchsanuu. KoawpoBanue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKMU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIIIUsS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xjoportact», «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenue u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJEb CTpyKTypbl JTHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHeIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpHL.  XPOMATHUIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

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

[Tporpammupyemast ruGesb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoOE pa3MHOKEHHE, €TO OTIUIHS OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKHA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIuiooTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpyisiius, opraHorene3. IloctamOpuonanbHOEe pazButHe. THIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartuBHoe pa3MHOKEHHE
pacteHuit», «Jlenenne xknetku Oaktepuily, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsaimoe n HenpsMoe pa3BUTHEY, «l aMETOreHe3 y MIIEKOIUTAIOIIUX U
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKONUTAIOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alUInKauus «J/leaeHue KIEeTKu», MOJIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble 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. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTUku. Poibs nuronoruu
U 3MOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3YEMAasl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eIMHO-00pa3usi THOpPUIOB TEPBOIO
nokosieHus. IlpaBwiio  JOMHHMpOBaHMS. 3aKOH pACUICIUICHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyromee ckpeuBanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

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

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETHUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Moyia. AyTOCOMBI U TMOJIOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTh. KoMOMHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHas "3MeHInBOCTh. Kimaccudukanus MyTanmii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAClIeACTBEHHOM n3MeHunBoctd H. 1. BaBuiiosa.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAICHUY U JICYCHUY T€HETUUECKUX 3a00JICBaHUM YeIoBeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE M €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS U €ro IHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTCHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECIOBaHHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4eloBeKa U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoHHas U3MEHYUBOCTHY.

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



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTanuu
(dhopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHO.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynabTaTOB MOHOTMOPUIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y TIPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMANIHUX XKUBOTHBIX. CopT,
I0pOJIa, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, wiu rudpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
OtnanénHas rtulpunmzauus u e€ ycrnexu. VICKycCTBeHHBI MyTareHe3 u
MOJIYYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU pPACTCHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kilerounbie KyabTypbl. MUKPOKIOHAIIBHOE PA3MHOKEHHUE PACTECHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO —  reHeTu4ecku
MOAU(PUITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHONMOTUM», «KJeTouHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTenuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHIS.



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLHMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34HCTBO, JIAOOpATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

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

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: IOCIEI0BATEIbHOCTb
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKyLIME CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs] W3MEHUYUBOCTD,
O6opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bomou (CTI) u e€ 0OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsuus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((akTopbl) SBOMIOIUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc U KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3os1ust 1 MUrpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0NneHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BOoUHH. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTALUH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakpoaBononusi. PopMbl  ABONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxxaeHne OT HeCleNMaIu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paavanus.

JdemoncTpanum:



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

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBINM 0TOOpP», «MHOroo0pasue COpTOB pacCTCHHUI»,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsumum»,  «MyTanonHas
U3MEHYMBOCTHY, «Apomopdo3by, «Unuoamantamumy, «OOImas aereHepamms»,
«/IBmkymue cunbl dBosonum», «Kapra-cxema wapuipyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCrnocoOJIEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS BOJIIOIUNY, 00BbEMHAST MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMmbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmukanus «llepekpéct
XpOMOCOM», BiaxHble Tnpemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JATYUIKW», MUKponpenapat «/lpo3zoduna» (Hopma, MyTaiuu (OpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble U NpakTHYecKHe PadoThI:

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

JlabopaTtopHas padota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE KU3HHM Ha 3emuJie.

JloHaydHble TpPEACTABICHHUS O 3apOKICHUM >KW3HU. HaydHble TUnoTes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHble 3Tarbl
ouonoruueckoi sposouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKM M HMX DSBOJIIOIUSA.
dopMHUpOBaHUE OCHOBHBIX TPYIIT KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. Ilaneosoiickas spa u €€ mNEpUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHN, TEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKH.

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

KaliHo3zoiickas »3pa W €€ mNepuoabl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTEHOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIUM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
XKUBOTHBIX. [TosiBIIEHHE, pacliBET U BEIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJICHUH 4YeJIoBeKa. MeToapl HW3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUSL.

YenoBeueckne pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYLIECTBOBaHHWs. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJNIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckas kietka», «COBpeMEHHass CHUCTEMa OPraHUYECKOI0 MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecTa [MaJCOHTOJOTMYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHEe pach».

O6opynoBanne:  mymsiku — «lIpoucxoxknenne  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBOHIIA), CIICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYEcKass Ta0numa, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKWBOTHBIX B KOJJIEKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYy:Kalomias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTUU. MeToIbl SKOJOTUYECKUX
UCCJIeI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudyeckux (HakTOpoOB:
abnotnyeckue, OWOTHMYECKHME U AaHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpPUOAN3M.
[IpucnocoGnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACWCTBUNA U CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysauuv. (OCHOBHBIE TMOKa3aTenu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISALNU U €€ PeryIsiiusl.

JdemoHncTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISINK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

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

Tema 4. CooOmecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

Coo0miecTBOo opranuzMoB — OuouneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momunantsel. CBsizu B
OHOIIEHO3E.

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



KOHCYMEHTBI, peaylieHTsl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTeMbI. [IWIlleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTMYECKUE
nupamMujibl:  MPOJIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKiueccus.

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

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

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ00aJIbHOM 3KOCHCTEMBbl. J{MHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS] MPUPOJHBIMU pecypcaMd M MX HUCHodb30BaHue. JlocTuKeHus
OHOJIOTHMU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenmu nuTtanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneHo3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS HAa IIpupony», «BaxHenmme HUCTOYHHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOI», «[louBa — BakHeMIIash coCTaBIISIOIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBbiil 3dpdext», «DakTopbl
paIroaKTUBHOIO 3arpsizHeHus: Ouocdepnl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKInH «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu U KOJUIGKIUUM PACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TIpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, H300paKEHUS OXpaHIEMBIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buomorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE. OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/ICNICHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME OKOJOTHMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoorus» JOCTUTaloTCsS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOINO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIUYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY W MPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHsSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY’KarolIIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaM3allui OCHOBHBIX HaNpaBICHUN
BOCIIUTATENBHOU IESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOLIOE 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 CTAHOBJIEHHE U
pa3BuTHE OWOJOTMH, MOHUMAHUS 3HAYEeHHs OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO H 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLUOHAIBHOTO 0J1ar0MOTyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1IEHHOCTH NPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUX, YTPOKAIOMINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUAIBHOMU
HAIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

DKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KyJNbTYphbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXKarOUIEH CPebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHHUU OUOJIOTUHU
3HaHWST W YMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PaIllMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  TMPaBU  MOBEICHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHUJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U NMPEIOTBPAILATD HUX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN IESATEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuKy OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeCTaBlICHUsT 00 OKPYXAlolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  NPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3Y4eHUH OHOJIOTUH;

IIOHMMAHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a Hu
OOBSCHEHUS SBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOJAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4HbIX (AKTOB U
VMMEIOLIMXCS JAHHBIX C LENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelIeHns Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE ILEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY MOJyUYE€HHIO HOBBIX 3HAaHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOEHMs yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyYaAIOUIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (aKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHUE,  HaONIOJIEHHWE, U3MEpPEHHe,  OSKCIEPUMEHT U  JPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBaroue dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOy4YaloIIMXCcs, CIOCOOHOCTD
oOyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKUE 3HAHWS W YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa3o0BaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbLHBIMU yueOHbIMH NMO3HABATEJILHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATHh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHSATHUSIMM ),

ONpENETATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTHU C ITOCTABIICHHBIMU IEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJI0B PELIEHUS IPAKTUYECKUX 3a/1a4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLMATbHBIX MPOEKTOB;

(opMUPOBATh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

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

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJlU3UpoOBaTh 3a4auy,
BBIIBUTaTh TUIOTE3Y €€ pEeleHUs, HAXOAUTb apryMEHTHl sl JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAHHS B IMO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTH
KU3HECATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTMYECKUX CIIOBapsX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3INYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
ouosiornyecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYecKue u
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3aUTHl  WH()OpMaIuw,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX c(pepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

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

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrnpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

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

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

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

OBjafieHre YHUBEPCANbHBIMH PeryJsSTUBHBIMU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKAax IO OTHOLICHHIO K JKMBOM IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO NESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHHs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOUYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalMIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTAaTOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI1 OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX I[pU aHaIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHusi nporpamMMmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusn
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMuYHBIX Y4E€OHBIX CUTyallUsX, a TaKXKE B pealIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHBI M0 TOJaM 00yUYEeHHSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIJIAJIE POCCUUCKHX U
3apyOeXHBIX y4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHATHLHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS KU3HECHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTabosu3M (0OMEH BELIECTB M IMpPEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJssilius), YPOBHEBAs OPraHU3aLMs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOopuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axoHbl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroooOpasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pacTennii H. V. BaBuioBa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJIECHUM, OpraHU3alys U NPOBEIECHUE
OMOJIOTMUECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYECHHbIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYUHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJIbHOTO pa3BUTHUA OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHSATh IOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/10pOBbSl U 30POBbS
OKPY’KaIOIIMX JIFOEH, COOJII0IEeHNs HOPM I'PaMOTHOTO TOBEICHHUS B OKPYKarOIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
PUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MIpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE MU YCTHBIE COOOIIEHMS,
0000111251 OMONOTMUYECKY0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OMOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHM, IBOTIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) HIBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYICHTHI, KOHCYMEHTBI, PEIyIEHThl, UENH IMHTAHUS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Wu3JaraTb OWOJIOTUYECKHE TeopuH (dBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIy HCCIICAYEeMBbIMU BEIUYMHAMH, OOBSICHEHUE IOy4YEeHHBIX
pe3yJIbTaTOB, MCIIONB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIHUNA, WPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTM TMPOILECCOB: HACIEACTBEHHOM
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMax, aHTPOINOTEHHBIX HM3MEHCHHHA B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHHIA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi M 3I0POBBSA
OKPY’KaIOIIHX JIFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHS B OKPY>KaIOIICH
NPUPOAHON cpelle, NMOHMMAaHWE HEOOXOIUMOCTH WCIHOJIb30BAHUS JIOCTHIKCHHA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

YMEHHE pPelIaTh dJeMEHTapHble OMOJOTHYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LIeMH MUTAHUS);

yYMEHUE BBHINONHATh Ja0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAMOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAcCOBOW MH(OPMAIINHU, HAYYHO-TIOMYIISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOANbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJBKHX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 IKH3HENeATELHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 THAVBUYaIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 4



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

11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOMIOLHONHAL GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpy>Karolas cpeia 5 1 bubmorexa HOK
P pyarottiad cpea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo0r111ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 https://m.cdsoo.r/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 02.09.2024 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUSA KUBOUW TPUPOIBI.
[TpakTrueckas padota Ne 1 Eub OK
2 «HMcnonp30BaHuE PA3ITUYHBIX 1 0.5 09.09.2024 nosmorexa I
https://m.edsoo.ru/863e¢6122
METOJIOB TPU U3YYCHUU
OHOJIOTHYECKUX 00BEKTOBY
b
3 MOJIOTUYECKHE CUCTEMBI, ITPOLIECCHI | 16.09.2024 bubmunoreka LIOK
1 UX U3yYECHUE https://m.eds00.1u/863e6564
4 XUMHYECKUM cocTaB KIIeTKH. Boma u | £3.09.2004 bubmunoreka LIOK
MHHEPAIbHBIE COJIN https://m.edsoo.ru/863e674e
bubmunoreka LIOK
5 b .C 0 1 30.09.2024
CITH, LOCTaB M CTPOCHHC DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
oota Ne 1 «1
6 pabora « fyquHe 1 0.5 07.10.2024 Bubmuotexa [JOK
KaTaIUTUIE€CKON aKTUBHOCTH https://m.eds00.ru/863e¢6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»
b K
7 Vrnesoasl. JIunumer 1 14.10.2024 noamorexa O

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 H .ATD 21.10.2024
YIUICHHOBBIC KHCIOTRI https://m.edsoo.ru/863e6d5c
9 Hcropus n MmeTo1bl U3ydeHHs 11.11.2004 bubnmoreka [JOK
kietku. Kierounas teopust o https://m.eds00.ru/863e6¢88
10 Kierka xak 1emocTHas KuBas 18.11.2024
cucrema
CtpoeHne 3yKapuoTHYECKOM
kieTku. Jlaboparopras padota No 2
«M3yueHune cTpoeHus KJIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 25.11.2024 | https://m.eds0o.ru/863e6£f0
OaKTepHii o] MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 () . X 02.12.2024
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7¢98
Bbubmunoreka LIOK
13 9 i 00 09.12.2024
HEPTETHHCCIII OOMEH https://m.edsoo.ru/863e7aae
b K
14 OOMEH BEIEeCTB WX META00IN3M 16.12.2024 u6mmorexa 110
https://m.edsoo.ru/863e766¢
’KuzHeHHbIN UK KISTKU. [{enenue
KJIeTKu. MuTo3. JIaboparopras Eub OK
15 pabora Ne 3 «HabmroneHne MuTo3a B 0.5 23.12.2024 ubmaorexa 1
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIIpemapaTax»
16 buocunres 6enka. Peakmus 13.01.2025 bubmunoreka LIOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpanc — OmocuHTe3 Oenka
PARCIALIA HOCHHT . 20.01.2025  https://m.edsoo.ru/863e796e



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

18 Hexnerounsie popMbl )KU3HU — 27 01.2025 Bu6muotexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmunoreka LIOK
19 ®opMbl pa3MHOXKEHHS OPTaHU3MOB 03.02.2025 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
but6mmoreka [IOK
20 Meii 10.02.2025
enos https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 0.5 17.02.2075 bu6nuoreka [IOK
«M3ydeHne cTpoeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»
2 WNHpuBunyansHOE pa3BUTHE 24.02.2025 bu6nuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o 03.03.2075 bu6nuoreka [IOK
HACJISACTBEHHOCTH U U3MEHUYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACIEIOBaHUS Bu6 10K
noInoTeKa
24 3HakoB. MoHOrHO oe 10.03.2025
MPH3HAKOB HOrHopHAH https://m.edso00.ru/863e8878
CKpeIllMBaHNe
UTHOPUIHOE CKpeIUBaHue. 3aKOH
25 SeBaBHIZHi[/[OFO Hzf)cnlizl OBaHUs 17.03.2025 bubmmorexa [IOK
A h https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacJeJOBaHEe
npu3HakoB. JlabopaTtopHas pabota
2 Ne 5 «M3yuenue pe3ynbTaToB 0.5 31.03.2025 bu6nuorexa [IOK

MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpeUIMBaHUA y Ap030(uiIsl Ha
TOTOBBIX MHKPOIIpETIapaTax»

https://m.edso00.ru/863e¢8c60



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

7 I'eneTuka moma. HacnemoBanue 1 07.04.2025 bubmunoreka LIOK
NPHU3HAKOB, CLEIUIEHHBIX C TI0JIOM . https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
M3MEHUYUBOCTh. JlaboparopHas

6. U

73 pabota Ne 6 3yqu:HHe | 0.5 14.08.2075 bubmmoreka [JOK
MOIU(DHUKAITMOHHON H3MEHUYUBOCTH, https://m.edsoo.ru/863¢8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psijia U
BapHaIllMOHHON KPUBOI»

HacnencreenHnas "3MEHYHUBOCTbD.
JI 077,

29 aboparopHas anGOTa No 7 | 0.5 21.04.2025 bubnmoreka [JOK
«AHau3 MyTanui y 1po3o¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»

bubmunoreka LIOK
30 r 1 28.04.2025
CHETHIE HEIoBeKa https://m.eds00.ru/863e¢8d78
PesepBHeIit ypok. O6001IeHHE TIO
31 Teme «HacneacTBeHHOCTD U 1 05.05.2025
M3MEHYMBOCTh OPraHU3MOBY
bubmunoreka LIOK
32 C 1 12.05.2025
CITCKIMIA KK Hayka 1 Hporece https://m.eds00.ru/863¢9214

3 MGTOI[HUI/I JIOCTUKEHUS CEIICKIIUU 1 19.05.2025 bubmuoteka [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buotexHonorus kak orpacib 1 26.05.2025 bu6nuoreka [IOK
MPOU3BOJCTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KouaunyecTBOo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabsubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 DBOJIIOLIUS U METOIbI €€ N3YUEHUSI 1 04.09.2024
" s v https://m.edsoo.ru/863ea20e
Ucro a3 €ICTaBJICHU
) TOPHUS PA3BUTHS TTPEICTABICHUI 1 11.09.2024 bu6nuoreka [IOK
00 BOJIIOLIMH https://m.eds00.ru/863e¢9570
bubmuoteka [JOK
3 MHKpPO3BOIOLHS 1 18.00.2024 ~ PuOmmorerall
https://m.edsoo.ru/863e9cle
[Tonynsmms Kak 3y1ieMeHTapHas
eAMHUIA BUJIA ¥ DBOJIIOIUH.
bubnuoreka [JOK
4 Jlaboparopnast pabora Ne 1 1 0.5 25.09.2024 nosmorexa 11
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUIOB 110
MOP(}OITOTHIECKOMY KPUTEPHIO)
ec 3JIEMEHTapHBIC
5 JIBYOKyIIHe CUITBI (37IEMEHTAPHBI | 02.10.2024 bubmuoteka [JOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e¢9da4
bubmunoreka LIOK
6 EcrecTBennbIit 0TOOP U €10 HOpMBI 1 09.10.2024
p $op https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MIPUCIIOCOOJIEHHOCTh OPTAaHU3MOB U
BH1000pazoBanue. JlaboparopHas
7 A000p patop | 0.5 16.10.2024 but6mmoreka [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIHLHOTO XapaKTepa
Hanpasne
2 IIPaBJICHUS U IyTH | 53.10.2024 bubnmoreka [JOK

MaKpO3BOJTOIHNHN

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



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

9 HeoOpatumocTs 3BoOIIONNN 06.11.2024
Uctopust xu3Hu Ha 3emMiie U1 METObI

10 . 13.11.2024
e€ u3yyeHus
['unoTe3bl NPOUCXOXKACHUS KU3HH

11 p s 20112024  Duomorexa HOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3 € XKU3 a 3emuie 110 3pa

v BUTHE )XKU3HHU HA 3eMIIe TI0 IpaM 27.11.2024 bubnmoreka [JOK
U IepUoIaM https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
[TpakTuueckas padbora Ne 1

13 pakTudeckas padot 0.5 04.12.2024 bu6nuorexa [IOK
«M3ydyeHne UCKOIIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUTEKIIHSX »
CoBpemeHHas cucrema

14 BPEMEHHAsI CUCTEM 11.12.2024 bu6muorexa [IOK
OpPraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOLIMS YETTOBEKA

15 11 18.12.9024 bubmoreka [IOK
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2¢c

xK ec aKTo

16 JIBmoxymiue cuibl (PaKTopsl) 25 129024 Bubmuotexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
OcHoBHBIE CT3, 3BOJIIO

17 HOBHDIC CTA/UIH SBOTHOHMHI 15.01.2025
4eloBeKa
YenoBeueckue pachl U MPUPOIHBIE

18 p pupon 29 01.2075 bubmoreka [{OK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIit ypok. O6001IeHHE TTO

19 TeMe «BO3HUKHOBEHME U pa3BUTHE 29.01.2025
YKU3HU Ha 3eMIIe»

20 DKOJIOrus KaK HayKa 05.02.2025

21 Cpensl 00MTaHUS U DKOJIOTHICCKHE 12.02.2025 but6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtndeckue HaKTopshl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOCHHOCTH

b K
22 pacTeHui U3 pa3HbIX MECT 0.5 19.02.2025 nommorexa O
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
bubmunoreka LIOK
23 Bbrnornueckue pakTopsl 26.02.2025
¢ p https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonynsiuu. [Ipaktuueckas padora
24 No 2 «IToncuéT mI0THOCTH 0.5 05.03.2025
MOMYJISAIIMA pa3HBIX BUIOB
pacTeHui»
CooO1iecTBa OpraHu3MOB —
’5 [eCTBa OPraHU3MOB 12.03.2025 bubmunoreka LIOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHNE CUCTEMBI 19.03.9025 bubmuoteka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTEIN DIKOCUCTEMBI. EuG 1IOK
oTeKa
27 DKOJIOTUYECKUE MUPAMUBI. 02.04.2025 HOJIHOT
o https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 ITpupoaHbIe SKOCUCTEMBI 09.04.2025
29 AHTPOIOT€HHbIE SKOCUCTEMBI 16.04.2025
buocdepa — rnobdanpHa
30 nocdep T bHAs 93.04.2025 bubmmoreka [JOK
DKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECCTBOBA
31 HOMEPHOCTHU CYILIECTBOBAHUS 30.04.2025 bu6nuorexa [IOK

o6uocdepsl

https://m.edso00.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1 07.05.2025
3 CocyuiecTBOBaHHE TPUPOJIBI U ) 14.05.2025 bu6nuoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI
34 «Coo0011ecTBa ¥ YKOJIOTMUECKHE 1 21.05.2005
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOIT'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

¢ buomnorus (6a3oBbiit ypoBens), 10 knace/B.B., Kamenckuit A.A. u ap./Ilox pen.
[Taceunuka B.B., M3narensctBo «IIpocBemnienue».
e buonorus, 11 kimacc/Kamenckuit A. A., Kacnepckas E.K., CuBornazos B. 1.,

N3 parensctBo «IIpocBemienHue.

METOANYECKHUE MATEPUAJIBI JIJISI YUUTEJIA

e OOmtas 6uonorus. basoserit ypoBenb. 10-11 knacec. Metoauueckoe nocooue/Ilaceunuk
B.B., llIgenos I'.I'., U3narensctBo «IIpocBemnieHue».

¢ buonorus. Yrinyonennsiit yposenb. 10-11 kimacc. Meroaudeckoe mocooue/Ilapuryrnna

JLA., OBunnnukoB A.B., M3natenbctBo «IIpocBemienuey.

I[EMOHCTPAHI/IOHHBIﬁ MATEPHUAJI
10 kaacc

Hemoncrpaumu: [loptpersr: Y. Japsun, I'. Mennens, H. K. Konbuos, J[x. Yorcon u @.
Kpuk. Tabnuiel 1 cxeMbl: «MeTO bl TO3HAHUS YKHUBOUW MPUPOIBI».

Taoaunubl U cxembl: «OCHOBHBIEC PU3HAKHU KU3HUY, «YPOBHU OpraHU3alUM KUBOK
npupoey. O6opynoBanue: moaens Monekybl JTHK.

Hemoncrpaumu: [loptpetsr: A. JleBenryk, P. I'yk, T. lIanu, M. llIneitaen, P. Bupxos, /Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap. Iuarpammsr: «Pactipenenenue
XUMHUYECKHX AIEMEHTOB B HEXKMBOU Npupoe», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B
XKUBOM mpupoae». Tadbmuibl u cxemsl: «llepuonnyeckas TabIUIIa XUMUIECKIX DIIEMEHTOBY,
«CtpoeHne MOJIEKYIIbl BOAB», «bruocunres 6enkay, «CTpoeHHe MOJIEKYIIbI OelKay,
«Ctpoenue pepmentay, «Hykinennosie kucnotsl. JJHK», «Ctpoenne monexynsr ATOy,
«CTpoeHHEe 3yKapuOTHUYECKOMN KIETKU», «CTpOeHUEe KUBOTHOM KIETKW», «CTpoeHue
pacTUTENBHOMN KIETKN», «CTPOCHUE MPOKAPHUOTHUUECKON KIETKNY, «CTPOEHHUE SIAPA KIETKH,
«YraeBoap», «Jlunuae». O00pynoBaHKUE: CBETOBON MUKPOCKOI, 000pYAOBaHUE IS
MpoBeIeHUS HAOTIOCHH, N3MEPEHUIl, SKCTIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.



Moptpersni: H. K. Konsios, /. Y. UBanoBckuit, K. A. Tumupszes. TaOauIsr U CXEMBI:
«Tumbl uTanusy, «Metadonu3my», «MUTOXOHIPHUS», «K JHEPTETUICCKUN OOMEH,
«Xmnoporacty, «@otocunredy, «Ctpoerne JJHK», «Ctpoenne u GpyHKIMOHUPOBAHKE
reHa», «Cunres 6enkay, «['eHeTnueckuii koay, «Bupyce», «bakrepuodarny», «CtpoeHue u
*u3HeHHbIH UK Bupyca CIIN/1a, 6akreprodaray, «Pemmukanus JJHK». O6opynosanue:
Moaenu-anmnukanuu «Y asoenne JIHK u tpanckpunmmsy, «buocuntes 6enka», «CtpoeHue
KJIETKW», Mozienb cTpykTypsl JTHK.

Jemoncrpanuu: Tabnuis! u cxembl: «@OpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BolHOE
OILUIOZOTBOPEHUE Y LIBETKOBBIX PACTEHUN», «BereratTuBHOE pa3MHOKEHHUE PACTEHUINY,
«Jlenenue knetku 6akTepuii», «CTpoeHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBD»,
«Knerounsrit nukny, «Pemmkanus JJHK», «Mutosy», «Meiio3y, «[Ipsmoe u Henpsamoe
pazButuey, «l'amMmeroreHe3 y MICKONUTAIOIIUX U YeJIoBeKa», «OCHOBHBIE CTaAUU
oHTOTreHe3a». O0opynoBaHNE: MUKPOCKOII, MUKpoTpenapathl «CrepMaTo30uIbl
MJICKOTTUTAIOIIETO», «SIHUIEeKIIeTKa MIIEKOTTUTAIOMIET0», «KapnoknHes B KJIeTKax Kopenika
JyKa», MarHUTHasi MoJiebantunkanus «Jlenenue kinetku», moaens JJHK, moaens
MeTada3HOH XPOMOCOMBI.

I[EMOHCTPAI_II/IOHHLII7I MATEPUAJI
11 kaacc

demoncTrpauun: Ioprpersr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mromnep, A. H. CeBeprios. Tabnuiisl u cxemsl: «Pa3Butue
OpPraHMYECKOT0 MHpa Ha 3emiie», «3apOoAbIIIA TO3BOHOYHBIX KUBOTHBIX)», APXEONTEPUKCY,
«Dopmbl 00pHOBI 3a cyliecTBOBaHUEY, «EcTecTBeHHBIN 0TOOPY, «MHOTr000pa3ne cCopToB
pactenuii», «MHOTO00Opa3ue mopos JKUBOTHBIX», «Ilomymsaiuny, «MyTarmoHHas
U3MEHYUBOCTHY, «ApoMopdo3b», «Manoanantanuny, «O0mmas Aereaepanus», «/Bmwkymme
CHJIBI HBOJIOINIY, «Kapra-cxema mapmpyta myremiectsust U. Jlapsunay, «bopbba 3a
cyuiecTBoBanue», «lIpucmocobaeHHOCTs opranu3mMoBy, «I eorpaduyeckoe
BUI000pa3oBaHuey, « IKOJIOrHIecKoe BuA00OpazoBanuey. O00pyaoBaHue: KOJUICKIIHS
HACEKOMBIX C Pa3JIMYHBIMH TUIIAMU OKPACKH, HA0OP IUIOI0B U ceMsiH, Koyutekuus «[Ipumepsl
3alUTHBIX MPUCIIOCOOJIEHUH Y )KUBOTHBIX», MO/IeNb «OCHOBHBIE HAIIPABIICHHUS YBOJIIOLIUN,
o0BbEMHas Mojenb «CTpoeHue TOJI0BHOTO MO3Tra II03BOHOYHBIX». buoreorpadguueckas kapra
MUpa, KojueKus «©@opMbl COXpPaHHOCTH UCKOIAEMBbIX KHUBOTHBIX U PACTEHUI», MOJIENb
anmuiukanus «llepekpéct xpomocom», BIaKHbIe IpenapaThl «Pa3Butre HaCEKOMOToy,
«Pa3BuTHe IATYIIKUY, MUKpOTpenapaT «Jpo3oduiay (Hopma, Mmyranuu (OpMbI KPBUTHEB U
OKpAaCKH TeJa).

demoncrpauuu: Iloprpersi: ®. Pequ, JI. Ilactep, A. Y. Onapun, C. Mumnnep, Y. JlapBuH.
Tabmuie! u cxeMbl: «Bo3HukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OpraHUYeCKOro
Mupay, «PacturenbHas kietkay, « KuBoTHas kietkay, «[IpokaproTuueckas KjIeTkay,
«CoBpeMeHHasl CUCTeMa OPraHUueCcKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelI0OBEKa U YeJI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MECTa MAICOHTOJIOTHIECKIX HAXO0K



MPEIKOB COBPEMEHHOT0 YeJIOBeKay, «JpeBHeiine toany», «/Ipesaue moan», «llepBbie
COBpEMEHHBIE Moy, «UenoBedyeckue pacel». O6opynoBanue: Mynsixku «lIporcxoxaenne
4esi0BeKa» (OIOCTHI aBCTPAJIONUTEKA, TMTEKAHTPOIIA, HeaHAePTallblla, KPOMaHbOHIA), CICTIKU
W N300paskeHHsI KAMEHHBIX OpYIUii IEPBOOBITHOTO YeJIOBEKa (KaMHH-YOMIIEephl, pyOunia,
ckpebiia), reoXpoHOJIOTHYecKas Tabinuia, KouieKuus «PopMbl COXPAaHHOCTH HCKOITAEMBIX
KUBOTHBIX U PACTCHUN».

Hemoncrpanumn: [optpersi: A. 'ymGonsar, K. @. Pynwe, O. ['ekkens. TaOnuibl u CXeMBbI:
kapta «[Ipupoansie 30HbI 3eMiany, «Cpeasl 00UTaHUS OPTAaHI3MOBY, «DOTOMEPHOTUIMY,
«[Tonynsauumny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISIUN HHPY30pUU-TY(DETHKI,
«IInmesble nenm».

Hemoncrpanumn: [optpersi: A. [[x. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii. Tabmuis
u cxembl: «[lumesbie nenmu», «buoneHo3: cocraB u cTpykrypay, «l[IpupoaHsie coolriecTBay,
«enn muTaHus», «IKOJIOrHYECcKas mupamuaay, «bruochepa u gemoBek», « IKocucTemMa
IIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jiecay, «bruoreHo3 Bogoémay,
«ArpoueHosy, «l[IpumepHbie aHTPONIOTEHHBIE BO3ICUCTBUS HA TPUPOaY», «BaxHeiime
WCTOYHUKH 3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX BO/», «[louBa — BaskHelIasi cOCTaBIISIOIIAs
ounocdepnr», «DakTopsl Aerpaganuu mouBy, «llapaukoBseiit 3G dexT», «DakTopsl
PalMOaKTUBHOTO 3arps3HeHus: ouocdepr», «O0mmas CTpyKTypa 6uocheps»,
«Pacnpoctpanenue xxu3Hu B Ouochepe», «O30HOBBIN 3Kkpan duocheps», «Kpyropopot
yriaepoja B 6uocgeper, «Kpyrosoport azora B npupoe». O0opynoBanue: MoJeb-
anmukaiys « Tunudnabie OMOIEHO3bI», repbapuil «PacTuTenbHbIe cCO00IIeCTBaY, KOJICKIHH
«buoreHo3y», «BpenuTenn BaXKHEHIIINX CETbCKOX03IUCTBEHHBIX KYJIbTYp», repbapuu u
KOJUIEKIIUM PACTEHUHN U KUBOTHBIX, IPUHAAJIEKAIINE K PA3HBIM SKOJIOTHYECKUM TPYTIIaM
onnoro Buaa, Kpacunas kaura Poccuiickoit @enepariuu, n300pakeHHs] OXPaHIEMbIX BHJIOB
pacTeHUH 1 KUBOTHBIX
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