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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JUISI
OTIpENICTICHUST TOIXO00B K (POPMHUPOBAHUIO COJACPXKAHUS YUeOHOTO mMpeaMeTa
«buosorusi»  cocraBuwiM: KoHUentyaiabHele nonoxeHus @DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIEH, COJEp)KaHMs, pPE3yJlbTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLTUX IENISIX U
NPUHITUIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oOmero oOpa3oBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnernuduke OMONOTHH, €€ 3HAYCHUU B IMO3HAHUH KUBOUW MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIE (DYHKITMHU MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O LeNiax, 00 oOmei
cTparerud OOydYeHWs, BOCIUTAHUS H PA3BUTHS OOYyYaIONUXCS CpeACTBAMU
yueOHOrO Tmipeamera «buosorus», omnpeaenser o0s3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeiesieHhe Mo paszielaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCTIEOBATEIHHOCTh M3YUCHHsI yUeOHOr0 MaTepHalia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKA 00pPa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMmvMe 1m0 OuoONOTMH TaKXKe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbBIM U TMPEAMETHBIM pe3yjbTaTam
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOU
JeATeNIbHOCTH/YUeOHbIX JEUCTBUI OO0ydYarolIMXCsi MO OCBOCHHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) pean30BaH
IPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HUU OWOJOruu, Onarojapss 4emy B Hel
IPOCMATPUBACTCS HANPABJICHHOCTh HAa pPAa3BUTHE 3HAHWW, CBSA3aHHBIX C
GbOpMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBINIJICHUS, MPEJCTABICHUIN O 3J0POBOM
oOpase >XU3HM U OEpEKHBIM OTHOIIEHHWEM K OKpYXalollehd MPUPOIHON cpefe.
[ToaToMy Hapsimy ¢ M3ydeHHEM OOIMIEOMOJIOTHYCCKUX TCOPUH, a TaKKe 3HAHUH O
CTPOCHUH KMBBIX CUCTEM PA3HOT'O PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEICHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HU JUIsl PEIICHHS TPUKIIAIHBIX 3a7a4, B
TOM 4YHCJe: TMPO(QUIAKTHKY HACIEIACTBEHHBIX 3a00JIEBaHUI YENOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS 9KOJIOTHYCCKU
1EJIeCO00pa3HOro MOBEIECHHUS B OKpy)KaroUledl NpUpPOJHOM cpele, aHaius3a
BIUSHUS XO3SUCTBEHHOW MACSATEIBHOCTH YEIIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
UCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAPABICHHOCTH
ydueOHOro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECTICUCHUS



YCJIOBHM TSI PEIICHUS OJTHOW M3 aKTyallbHBIX 3a/1ay MIKOJLHOTO OMOJIOTHYECKOTO
oOpa3zoBanmsi, KoTopasi mpeanoinaraer (QGopmMupoBaHue Yy  OOyYarOIMIUXCA
CIIOCOOHOCTH  QIaITUPOBATHCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHpA.

buosnorus Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (QpopMUpoBaHUE y OOyYarOUIMXCS NPEICTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 0000mIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
YCIOBUSL  JJiA: TIO3HAaHWS  3aKOHOB  JKUBOW  MpUPOJBI, (GOPMUPOBAHUS
(yHKUIHMOHAIBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe€30macHoro ooOpasa
KU3HU, SKOJIOTHMYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOIIEHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHST UMEET TaKKe ISl PEIICHUs BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4y  CpeaHero  odmero  00pa3oBaHMs,  COLUAIM3ALUU
oOyuaronuxcs. M3ydenne 6uosorun oOecrieyuBaeT yciaoBus Uil (pOpMUPOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET MHTETpallMid OMOJIOTHYECKUX 3HAHUU C
MIPEICTABIICHUSMH U3 JIPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (PH3UKH, XUMUHU
u reorpadun. HazBaHHbIE TOJIOKEHHSI O TMpEIHA3HAYECHUU Y4EOHOTO MpeaMeTa
«buosorusi» COCTaBMIM OCHOBY I ONpENEICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJIEpkKaHUS, MPEACTaBICHHOIO B MpOrpaMme IO
OHMOJIOTHH.

Ot60p conmepkanusi yueObHoro mnpenmera «buosmorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIEH € MO3ULIMKA KyJIbTYpOCOOOpPAa3HOrO MNOAXO0/a, B COOTBETCTBUHM C
KOTOPBIM O0ydarmuecss JOJDKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOMIEH KyJIbTYphI, OMPEACISAIONUE aJeKBaTHOE TIOBEICHHE
YeJoBEeKa B OKPYIKaloIleld MPUPOIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOW AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKaHMsl, KOTOPbIE CITY>KaT OCHOBOM ISl (POpMUPOBaHUS
MPEJICTABJIECHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIMX  T'yYMaHHU3AIUU
OMOJIOTMYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJIEp)KaHUsI y4eOHOro Marepuajia B MpOrpamMme Io
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSIX dKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alluu U
IBOJIIOIMHU. B COOTBETCTBUU C 3THM B CTPYKType ydeOHoro npeamera «buomorus
BBIJICJICHBI CIIEYIONINE COJEpKaTeIbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KieTka kak Ouosiornueckass cucteMa», «OpraHu3M Kak



ounosnoruyeckas cucremay, «CucrtemMa U MHOrooOpazHe OpraHM4eCKOro MHpay,
«IBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTHY.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIONIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM pPAa3HOrO paHra M NOpUOOpETEeHUE yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOLIEHHH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ecreunBaeTcsl peleHueM CIIeIyIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIIy>KAaIUX OCHOBOMU
g (OpMHUPOBaHMS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMsS, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBLAAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoLiecce aHalnW3a JaHHBIX O MYyTSIX Pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3alUU;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa JKMBOW HIPHUPOJbI HAa OCHOBAaHMM 3HAHUM U OIBITA, TOJYYEHHBIX IpHU
W3YUYCHUH OMOJIOTHH;

dbopMupoBaHue Yy OOy4YaOMIMXCA YMEHHN WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUUA B NPAKTUYECKOH JESITEIIbHOCTU YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI U arpOOMOTEXHOJIOTHIA;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO0 OTHOIICHHS K HEl, COOII0IEHUS STUYECKUX
HOPM IpHU NIPOBEJICHUN OMOJIOTMUECKUX UCCIIET0BAHMI;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU IS
OLICHKH TMOCJEACTBHUI CBOEH AESATENBHOCTH 10 OTHOILIEHUIO K OKPY>KaIoIIeH cpenie,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHWE U COONIOACHUE Mep MNPO(UIAKTUKI
3a00seBaHuUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaIMeTHOMN 001acTh « EcTecTBEHHO-HAay4HbIE TPEIMETHD.



Jlist m3ydennst 6noaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoautcsa 68 yacoB: B 10 kiacce — 34 4gaca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 yac B HeZIeI0).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puimocodueil, STUKON, SCTETUKON U MPaBOM.
Pons Owuonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
CucreMa OMOJIOTHUECKUX HAYK.

MeTo/1bI TO3HAHUS KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMTMCaHUE,
U3MEpeHue, KiaccupuKalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmonp3oBaHHE pa3IWYHBIX METOJOB IPHU
H3YYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTAHUYECKON ITPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKUI), Onoc]epHBbIit.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XHWMHUYECKHM COCTAaB KIETKH. XHUMHUYECKHE BJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO2JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEPAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIE U 3aMEHHMbIE AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MoOJeKyibl (IepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YETBEpTUYHAsL CTPYKTypa). XUMHUUYECKHE CBOWCTBa OelkoB. buonornueckue
byHKIUN OETKOB.



depmeHTHl — Ouosiorudyeckue Kartanuzatopel. CTpoenue QepmeHTa:
aKTUBHBIA TEHTp, cyOcTparHas crneuuduanocts. Kodepmentsl. BuramuHsbl.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapuibpl  (caxaposa, JaKTo3a) M ToJiMcaxapulibl  (Kpaxmaj, TJHUKOTEH,
LEJUTI0J103a). bruonornueckue (pyHKIHMH yIIIEBOJOB.

Jlumuael:  Tpurmuuepunbl, Qocdomunuael, crepouasl. [ uapoduIBHO-
runpodoOHbIe  cBoiicTBa. buonormdyeckue ¢yHkuuu JunuaoB. CpaBHEeHUE
YTJI€BOOB, OEJIKOB U JIMIHI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBeie kucnorsl: JHK u PHK. Hyxkneotuaer — MoHOMEpPHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Ctpoenue u pynkmuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEHCTBUS
unel u HaKToB B HAYYHOM MMO3HAHUU. MeTO/ bl M3yUeHUS KICTKHU.

Knerka xak menoctHas »kuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynsl JIHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oeka.

Tunel KJIETOK: »yKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUS MpoKapuoThyeckor kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [1nazmaruueckas memOpana, e€ ceoiictBa U pyHkuu. [{utomnnasma u eé
opranouibl. OnHoMmemOpaHHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
nn30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHAPHUH, IUIACTUIBI.
[IpoucxoxeHne MUTOXOHJpUM W Tactud. Bunbl mnactun. HememOpanHbie
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMA OPTraHOUJIOB KJIETKU. BritoueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoguueckass TabnauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHune MOJIEKyYJIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OENKay,
«Ctpoenue dpepmenrtay, «Hyknennossie kuciaotel. JJTHK», «CtpoeHre MOIEKyIbI



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKH,
«CTpoeHue sipa KIEeTKN», «YIeBOAbD, «JIMnuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOIIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MHUKpOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaqTUTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOMOM Ha TOTOBBIX MHUKpOMpEmapaTax M HX
OTIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii OoOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTtabonu3ma. Pojib 3aKOHOB COXpaHEHHWs BEIIECTB W JYHEPrUU B TOHHUMAaHUU
MeTabonau3Ma.

Tumnber oOMeHa BeliecTB: aBTOTPOdHBIN U rerepoTpodHbIil. Posb dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HHU
Ha 3emuie. BiusiHue ycioBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MPOJAYKTUBHOCTU Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOUIEe OaKkTepuu. 3HaYEHUE XEMOCUHTE3a s
KU3HH Ha 3emie.

DOHepreTuyeckuii oOMEH B KJeTKe. PaciiierieHne BelecTB, BbIACICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeEeHa.
['mukonu3. bpoxenue u ero Buasl. KuciaopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakimuun wmatpuuHoro cunre3a. [enermyeckas wuHbpopmanus u JHK.
Peanuzanus renetmyeckod HHpoOpMalnuM B KJIETKe. ['@HETUYECKHM KOJ U €ro
cBoiictBa. Tpanckpumnuus — Matpuunbslii cuate3 PHK. Tpancnsauus — OuocunTes
oenka. Otanbl TpaHcsiuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubGocom B
onocuHTe3e Oenka.

Hexknerounsie popMsbl ku3HU — BUpYChl. cTopus oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHui, KUBOTHBIX U YEJIIOBEKA, BBI3LIBAEMBbIC
Bupycamu. Bupyc ummynoxeduiura yenoseka (BUY) — Bozoymutens CIT/]a.



OOpatHass ~ TpaHCKpUIIIAS, peBepTaza W uHTerpaza.  lIpodwumakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«OHepreTuyeckuid oomen», «Xiopomact», «Dortocunres», «Crpoenue JIHK»,
«Ctpoenue un QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTndeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/a,
oakTepuodaray, «Pemnmukarus JHK».

Oo6opynoBanue: monenu-anmnkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunres 6enkay», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpoTekaronue B uHTepdasze. Pernmukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JIumionaHeIi W TAluvIOWIHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uTonoruueckue OCHOBBI PA3MHOKEHHMS W  HWHIAUMBHAYaJbHOIO  Pa3BUTHUSA
OpPTraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Tporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXEHUA: JICJICHUE HAABOE, IIOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXkeHUe. VIcKkyccTBeHHOE KIOHHpPOBaHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meiio3. Craguu meio3a. [Ipouecchl, MpoUCXOdIINEe HA CTagusX Meno3a.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbICT H
3HAYECHUE MEH03a.

['ameTorene3 — mponecc oOpa3oBaHUsA TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sMYHUKU. OOpa3oBaHuWE W PA3BUTHE TMOJOBBIX
KJIETOK — TaMeT (CrepMaTo30uJl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHUS SUIEKIECTOK U CcrepMaTo30uaoB. OIUIOJ0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAJIBLHOE Ppa3BUTHE
(amOpuorenes). Jtarnbl SMOPHOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisinus, opraHoreHes3. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIILHOTO PAa3BUTHS: TMpPsAMOE, HEnpsMoe (IMuuHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CITIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuupl u cxembl: «Dopmbl pa3MHOXKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJOTBOPEHHUE y LIBETKOBBIX pAaCTEHUN», «BerertaTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHUE TOJNOBBIX KIIETOK),
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsamoe u HenpsMoe pa3BuTHE», «['aMeToreHes y MiIeKONUTAaOMUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIUTAIOLIEro», «SIHlekneTka Miaekonuraromero», «Kapuoknnes B KiIeTKax
KOpEIlIKa JyKa», MarHuTHas MOJEIb-alIuIuKanusa «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpenapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3BUTHs reHETUKHU. POk nuroiaoruu
U SMOPHOJIOTUH B CTAHOBJICHUM TEHETHUKHU. BKi1ag poccHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. MeTOolbl TEHETUKH (TUOPHUI0JIOTUYECKUM,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATHs. [ eHeTuYecKas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3akoH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokosieHus. IIpaBuno gomMuHMpOBaHMsS. 3aKOH pACIICIUIEHHUS TPHU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upyrouee cKpeuBanme. Vcnonp30BaHue aHAIM3UPYIOLIEr0 CKPEIMBaHUS
JUTSL OTIPEAEIIEHNsI TEHOTHIIA OCOOM.

CuernenHoe HacnefoBanwe mnpuszHakoB. Pabora T. Moprama 1o
CLECIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapylleHune cuerieHus reHoB B pe3ysbTare
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
XpomMocoMbl. ['omoramernele W rereporaMeTHele OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIEIJIEHHBIX C I1OJIOM.

N3MeHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psil U BapualluOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBECHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBOCTBA MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpPOLECC — OCHOBA KOMOWHATMBHOMU
M3MEHYMBOCTU. MyTanmoHHasi 3BMeHUYUBOCTh. Kimaccudukanusi MyTainuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4MHBI MyTaluidi. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliecTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HeaJIOTHYECKNM, OJTM3HEI[OBBIM, IMTOICHETHYECKHI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamu3a. HacmencTtBennnie 3a00JjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HH C HACJEICTBEHHOW MPEeIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnueckue u reHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOr0 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKU B MPEJOTBPAICHUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeoBeKa.

JlemoHcTpanum:

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

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBaHHE U €r0
LUTOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumaHOoe  CKpelMBaHHE,
«luTomornueckue OCHOBBI JTUTUOPHTHOTO CKpEILMBAaHUAY, «Metio3y,
«B3auMozaeicTBue aJUIENbHBIX TE€HOBY», «l'€HeTHYecKkue KapThl pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CLHEIUIEHHOrO ¢ mnosiom», «KapuoTtumbel YenoBeka ¢ KUBOTHBIX», «Buasl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopa», «I'eHeTrKa rpynn KpoBu», «MyTalimoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmuIMKauud «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«Henonnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «J[po3odpwmmnay (HOpma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbI HA TOTOBBIX MUKPOIIpEapaTaxy.

Jlaboparopnas padota Ne 6. «M3yyenue MoauuKaiMOHHOW U3MEHUUBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO Psiia U BAPUALMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOIECC. 3apOKICHUE CEIEKIUU U JOMECTUKALHUS.
VYuenne H. . BaBuioBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. Copr,
1opoJa, IMITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM PACTEHUW M JKUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpemuBanue — WHOpuAWHT. Yucras nuaus. CKpemIMBAaHUE YUCTHIX JIMHUH.
I'erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otnanénnas rtulpuamsanus u e€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 W
MOJIyYEHHUE TIOJIUIUIOUJOB. JIOCTMXKEHHSI CENEeKIMM pacTeHHUHl, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAsd HMHKXEHEpHUs. ITambl
coznanust pexomOuHantHo JIHK wu TpancrenHsix opranusmoB. Kierounas
nHxeHepusa. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXECHUE PACTEHUM.
KiioHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorTHYecknue W dTuyeckue  mnpobiembl. ['MO  —  reHeTuuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapra «lleHTphl NPOUMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopojbl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHuity, «OtnanéHnas ruopuausanus», «PadoTsl akagemuka M. ®@. lBanoBay,
«lomunnounusa», «OO0beKTH OuoTexHonorum», «Kierounsie KyIbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHUe: MYJISIKH TIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035MCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpeAnocbuUIKM BO3HUMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTo B Ouoyoruu. BiusiHuEe >BOJIOLMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
NOSIBJIGHUST BHUJOB B TMaJICOHTOJIOTMYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguueckue: cxoncTBo U pazianure ¢payH U (Haop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3IUuMsl SMOPHOHOB PpAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTHYHBIC,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMXKyIIME CHJIbI 3BOJNIOUMU BUAOB 10 JlapBHHY (M30BITOYHOE
Pa3sMHOXKEHUE NPU OTPAHUUYECHHOCTH PECYPCOB, HEONPENENEHHAsT W3MEHUYMBOCTD,
0opnba 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3ot (CTD) u e€ 0CHOBHBIE MOJ0KEHHUS.

MukpoaBomonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOLINH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTalmOHHBINA
IpoleccC M KOMOMHATHBHAsT M3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
reHOB. M30inus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HamnpaBisoomuil @akrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3ysabTaT 3BOMIONUH. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l M HAHOAATITAITIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BU1000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi.  DopMbl  3BOJIOIUM:  (DUIETUYECKAs, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUN.

[TponcxoxieHHEe OT HeCleUHaJu3UpOBaHHBIX NpeakoB. [Iporpeccupyromast
crienuain3anvs. ATanTUBHAS paiAALIMS.

JdeMoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, D. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@PopMmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooOpa3ue COpTOB pPacTEHUID,
«MHorooOpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTanroHHas
U3MEHUUBOCTE», «ApoMopdo3sl», «Umnoamanrammm», «OOImas aereHepanusy,
«/IBmxymue cuibl 3Boionun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrocoOIEHHOCTh OPraHU3MOBY,
«I'eorpagpuueckoe BUI00Opa3zoBaHUE», « IKOJIOTHUECKOE BUI000PA30BaAHUEY.

OO6opynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMUYHBIMU THUIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIEHUN y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIIPaBJICHUS DBOJIOIHUNY, O0BEMHAS MOJEIb
«CTpoeHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpadguueckass kapra wMupa, KoJuiekius «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonens ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, myTaruu (GOpMbI KPbUILEB U
OKpAacKu Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThi:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIOY.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHHM >KW3HU. HayuHble THHOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M maHcmepMmus. XUMHYecKas
ABOMIONMS. AOHOTEHHBIA CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKACHUE XUMUUECKOW HBOMIOIMA. HavanbHble 3Tamnsl
ounosornueckoi sBomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI )KMUBBIX OPTraHU3MOB.

PasBurne xxu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas Hpbl. [laneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUU,
OPJOBUKCKUH, CUITYPUUCKHN, T€BOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30lickas spa u €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa ®W €€ TMepuojbl: MNaJICOTCHOBBIM, HEOrC€HOBBIM,
AHTPOITOTE€HOBBIN.



XapakTepucTuka KiiMMaTa U reojoruyeckux mpoieccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue »dBOJOIUU. OCHOBHBIC
CHUCTEMaTUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIONIOTUA KaK Hayka. Pa3Butue npeacraBieHni o
MPOUCXOKJICHUHM YesoBeKka. MeToabl u3ydeHus aHTponoreHe3a. (CxolcTBa U
pa3IMyuus YEJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cunbl  (pakropsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUN TPYyAa, MBIIIJIEHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBek HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxogku HCKOMAaeMbIX OCTAaTKOB, BpPEMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY U

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHasi  (dKBAaTOpHalbHAs),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIECHHOCTH  MpeJICcTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSM CYIIEeCTBOBaHUA. EMWHCTBO uemoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3nukHoBeHHMe CoONMHEUHON CHCTEMBI», «Pa3Buthe
opranuueckoro wmupa», «PacturenbHas KkieTka», <«KuBOTHasi  KJIETKay,
«IIpokapuotnueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJCOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHelmue moanm», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeueCKue pachh».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHJEPTaliblla, KPOMAHbOHIIA), CJICTKU WU
M300paXeHNsT KaMEHHBIX OpYJIUM TEPBOOBITHOTO YeNOBeKa (KaMHU-YOMIEPHI,
pyOunia, ckpeOna), TreoXpoHoOJorhueckass Taonuma, KoJieKius «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KMBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckast padbora Ne 1. «M3ydeHue MckomaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJICKITUSIX).



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIuECKUN My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjauu U pa3eibl 3KOJOTHUH. METOIbl IKOJIOTrMUYECKUX
UCCJIEIOBAaHUI. DKOJIOrMYECKO€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abuoTuyeckue, OMOTHUECKHME U AaHTPOIOTreHHble. JlefcTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abunotndeckue (akTopbl: CBET, TEMIIEpPATypa, BIAXKHOCTh. DOTONEpHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. IlapasutusMm, koomnepaus,
MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HauyeHHE OUOTHMYECKUX B3aUMOJEHCTBUN [JIsi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyssauuu. OCHOBHbIE MOKa3aTelu
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POKIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMuka YyuCI€HHOCTH MOMYJISIUU U €€ PeryJIaiusl.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «l[Ipupognsie 30HbI 3emun», «Cpeasl 0OMTaHUS
opranuzmoBy», «®otonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHY TOMYJISun HHPy30puu-Ty Penbrny, «[Iumesbie menm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHre cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIEyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmecTBo oprann3moB — OuoneHo3. CTpykTypbl OMOLEHO3a: BHUAOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimeBasi). Bunbi-nomunantel. CBs3u B
OHOLIEHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ounoreoneHoze. DOYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckne (muieBbie) YPOBHU OKOCUCTEMBI. [luieBble I1emu W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOPETyYJIALHMs, pa3BuTHe. CyKueccus.

[TpupoaHbie IKOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOTO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buosnornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3zue kak Qakrop ycToMumBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocheprl. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHoOchepbl Kak
rI00aNbHOM 3KOCUCTEMBI. J(MHaMHueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThI BEmIeCTB U OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepoa,
a30Ta). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['1o6anbpHbIE YKOJIOTHYECKUE TPOOITIEMBI.

CocyiiecTBOBaHuE MPUPOIBI 151 YEJI0BEUYECTBA. CoxpaHnenue
OoropazHooOpasusi Kak OCHOBa ycToitunBoctu 6uocdepsl. OCHOBaA pallOHATHHOTO
yOpaBJICHUs] TMPUPOJHBIMU pEecypcaMu U MX HCHOIb30BaHue. JlocTHKeHus
OMOJIOTUHU U OXpaHa MPUPOJIbIL.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuiel u cxembl: «llumessle nenn», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenmu nuTranus», «IKoJOTUYECKAS] TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jiecay, « DKOCHUCTEMA
XBOWHOTO  Jjeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHbIE  BO3JCHCTBHUS HA Ipupody», «BaxHeWmme HMCTOYHUKHU
3arpsi3HEHHS] BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisiomas
ouocheprr», «Daktopsl Aerpaganuu nousy, «llapaukoBsiil r3¢dexTy, «DakTophl
paIuoaKTUBHOIO 3arpsi3HeHus Ouocdepn»y, «OOmas crTpykrypa Ouochepb»,
«PacnpocTpanenue ku3HU B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B ouochepe», «KpyroBopor azota B Ipupoe».

O6opynoBanue: Mojenb-anInkanus «Tunudable OMOIEHO3bI», TepOapuii
«PactutenbHbie coob1IecTBa», KojuleKuuu «buotieHos», « Bpenurenn BaxkHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TrepOapuu U KOJUIGKIIMM pAacTeHUH U
YKUBOTHBIX, MPUHAJJICKAIIME K Pa3HBIM 3KOJOTMYECKUM TpYyIaM OJHOrO BHJA,



Kpacnas xuura Poccuiickoit ®denepaunu, n300paxeHHs] OXPaHAEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



I[INTAHAPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOIPAMMLI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHS  OOYYalIIMMHUCI IpOrpaMM  CpeAHero  oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTpyKType JNHMYHOCTHBIX PE3YJBTATOB OCBOECHUS MNpenmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOUIME: OCO3HAHWE OOYYAOIIMMUCS POCCHUICKON
rPaXJaHCKOM UIAEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEAENeHUI0, HaJlu4yue MOTHBAllMM K  OOydeHHio  OuOJoruw,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HMCTOPUYECKUX TPAAULUN pPA3BUTHA OHOJIOTHYECKOrO
3HaHHUA, TOTOBHOCTh U CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHUsl, HAJIWYUE SKOJOTUYECKOrO IMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS NpeameTa «buonorus» QOCTUTaroTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUJIaMU M HOpPMaMu
NOBEAECHUS W CIOCOOCTBYIOT NpPOLIECCaM CAMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHA BHYTPEHHEH IIO3HMIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJbHOro Hapoaa Poccuiickoit denepaiuu, NpUpoae U
OKpYXKaroulen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUsS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOTO OOIECTBA, PACUIMPEHHE >KHU3HEHHOTO
ONbITA U ONbITA JESITEIBHOCTH B MPOLECCE PEa3allii OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATENIbHOM JIEITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh T'PAKIAHCKON MO3ULIUK 00YUaIOIIErocsl KaKk akTUBHOIO U

OTBETCTBEHHOT'O WJIEHA POCCUIMCKOr0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATEJbHBIX 3aJ1au, BHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4y, YBAXXUTEIBHOTO
OTHOLIEHUSI K MHEHHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCHUICKOI IpaKIaHCKOMN UJEHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHHUS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunon, ropmocty 3a cBoW Kpad, CBOWO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACIEAUI0 U MaMSTHUKAM MPHUPO/IbI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 0OIIIECTBA;

unenHas yOexxIE€HHOCTb, TOTOBHOCTh K CIIY)KE€HHMIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TPHHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDA)KEHHIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHHE
MPOSBIISITH KAYECTBA TBOPUYECKON JTUUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1ArONOTyYHs:

NMOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBOE€  TUTaHUE, COOJIOJICHWE TUTMEHWYECKUX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHIATHH U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (DPHM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH MpPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIHUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TOTOBHOCTh K AKTHBHOW JI€ATETBHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIpPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JI€SITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPEecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oynymel mnpodeccun W PeaTM30BBIBAThH
cOOCTBEHHbBIC KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBHM ISt
OKPY>KaroLen Cpebl;

OCO3HaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHUS TMpU PEIIeHUH MNpoOJIeM, CBS3aHHBIX C PAMOHAIBHBIM
OPUPOAOIIONB30BaHUEM  (COOJIFOICHME  NpPAaBWJI  MOBEAECHHUS B MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
KOCUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
IPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOIArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX I€UCTBUI U MIPEAOTBpALIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOT'O0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeSATeIbHOCTH HKOJIOTUUECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIAAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJHUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl Kak CpEICTBA
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMAaHUE Ccrneuu@uKd OHOJIOTMM KakK HAayKd, OCO3HaHUsA €€ poju B
dbopMHUpPOBaHUN PAIMOHATHPHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YelOBEKa U
00111ecTBa, B TMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHUU MpoleM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTUM JJIsi COBPEMEHHOW IMBWIM3ALINU:
oOecrie4eHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3[JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHblE  MPOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJa U3 III00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieyeHusi  mepexojia K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKUX 3HAHUN B IIEJISIX
MOBBLINIIEHUs OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydarouiuxcs, (GopMupyeMoi
MIpU U3Y4YEHUU OUOJIOTHUH;

MOHMMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJL30BaTh TOJIydaeMble 3HaHWS [JIs aHajdu3a U
0OBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa U MPOUCXOAIIUX B HEM M3MECHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JaHHBIX C 1IEJIbIO MTOTYUYEHHUSI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus npodieM B peaibHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJyYEHHUIO HOBBIX 3HaHUI mo Ouonoruu B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOro mnpeaMera «buomaorus»
BKJIIOYAIOT: 3HAYUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TMOHSATHUS, OTPAKAIONTUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHs, SBJICHHUE, MPOIIECC,
cUcTeMa, Hay4yHbId (PakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBAaHUE,  HAOJIOJICHHE,  W3MEpPEHUEe, OKCIOEPUMEHT U JPYIHX),
yHUBEpCaJbHbIC Yy4YeOHBbIE JelcTBUs (TIO3HABaTeIbHBIE, KOMMYHHKATHUBHBIC,

peryJISITUBHBIC), obecrieynBaroIIe dbopmupoBaHue (byHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETCHIIMH OOyYarOIIMXCs, CIIOCOOHOCTH
o0ydaromuxcs UCTIOJb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MHPOBO33PCHUYCCKHE 3HAHMS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
MO3HABATEILHON U COIMAILHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CpPEIHEro OOIIero
00pa30BaHUsl TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH NMO3HABATEJbHBLIMH
JNeUCTBUAMMU:

1) 6a3oBble JJOrHYeCKHe TeCTBHA:

CaMOCTOSATEILHO  (OpMYJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIITUICHHS
(amanu3a, cCMHTE3a, CPABHCHHMS, KIIacCH(pUKAIIUN, 000OIICHHS ), PAaCKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUHN (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAaHABIUBATH
CBSI3U C JIPYTUMH TTOHATHSIMH);

OTIPENCNSITh TEIN JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTMH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMAaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS MIPEeCTaBICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIIECHWUN B M3yYaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMU  Pa3HOrO0  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOOJEMbI C YYETOM aHAlIM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE 1eCTBHUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEI0BATENIbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMH  pasperieHus MpoOyieM, CIHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOATEILHOMY IMOMCKY METOJOB PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAaHUA, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBAaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh ApTyMEHTHl IJsl J10Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/1aBaTh NapaMeTpPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEACTB U CHOCOOOB
JEHCTBUS B MPO(PECCHOHATBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYI 00JacTu
KU3ZHENIEATEbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OpUrMHAJIbHBIE MOJAXOJbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEILIECHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaIM3UpOBaTh



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OL[CHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTUBOPEUNUBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3TMYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornueckor mHpopManuu, HEOOXOAUMOM JIJIsi BHITIOJIHEHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCIHOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUs PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMy  TNpEACTaBICHUS
ononornyeckoil nHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouosnornyeckoil uUHPOpMaNMEN: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUE 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HarJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WHMOpMaIuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO Y4acTBOBAThH
B JIMAJIOT€ WM JUCKYCCHUHU IO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TpeAsiaraeMoi
3a]ja4i, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JaJIoTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOIICHMS, IMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MNPEANOCHUIOK BO3HMKHOBEHMSI KOH(DIMKTHBIX CUTYallUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs IPYTUX JIOAEH, MPOSIBIATh YBAXKUTEIHHOE OTHOLICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHMMAaTh M MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaIbHOU
paboTHI IPH pelIeHNH OMOJIOTMYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOW 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaX/I0T0 4jeHa KOJIUICKTHBA;



OPUHUMATh LEJM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiaTh poiaud ¢ Y4E€TOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o01IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh HJEW C IO3WLIHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBISITH TBOPYECTBO M BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

OgByaeHne YHHBEPCAIbHBIMH PeryJIsTHBHBIMH ACHCTBUAMMU:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelIeHus B )KU3HEHHbBIX U YYEOHbBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN LEJEBbIE WU CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUAX M MOCTYIKax MO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYILECTBISATh MO3HABATEIbHYIO JESITEIbHOCTh, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbLHON
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pPELIEHUs TpoOJieMbl ¢ y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHUI;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OIIEHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peQueKCMM Kak  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJI OLEHKU CHUTyalluH, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLIEHMBATh PUCKUM U CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHUKEHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHAIU3€ pPEe3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NPU AaHAIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

IHNPEJAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuueckue ais yueoHoro npeamera «buomorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN MO OCBOEHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWUM, BUBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMS U
MPUMEHECHUIO 3HAHWM B PA3UYHBIX YUE€OHBIX CHUTYyallUsIX, a TakKKe B PEAIbHBIX
YKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTABICHBI IO TO1aM 00yUYCHUS.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE U POJU OMOJOTHMU B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIsl PEIICHHS )KU3HCHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OUOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTadonu3M (0OMEH BEIIeCTB U IpEeBpalleHUe
SHEPTHM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsT OPraHU3ALMS KUBBIX CUCTEM,
CaMOBOCTIPOM3BEACHHE (PEMPOIYKIINS ), HACTIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Wu3JIaraTb OHWOJIOTMYECKHE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAsI, UEHTpajbHas J0TMa MOJEKYJsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (0 1ieHTpax MHOT000pas3usi u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTeHuii H. M. BaBuioBa), onpeaensTh rpaHULbl
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BJIaJITh METOJaM1 HAy4YHOTO MO3HAHUs B OMOJIOTHU: HAOIIOACHUE U
ONHUCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB U SIBICHWI, OpraHu3alusi U MPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIECIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJyYSHHBIX



pe3yNIbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TOHSTHA, TEOPUUA M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TIOJIYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIEeCTB W MPEBpAIICHHs] dHEPTUU B KIeTKe, (poTocuHTe3a,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMeHa, XEeMOCHHTe3a, MHUTO3a, Melo03a,
OTUIOAOTBOPEHUS, PA3MHOXKECHUS, WHIWBUIYAIbHOTO Ppa3BUTUSA OpTraHU3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHATH MOJyYCHHBIE 3HAHMS IS OOBSICHEHUS OMOIOTHYCCKUX
IIPOLIECCOB M SIBJIICHHUM, JUISl NMPUHATHSA NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C LeNplo obOecredeHus: O0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKPY’KaIOIIUX JIFOJIEeH, COOII0ICHUSI HOPM TPaMOTHOTO TIOBEICHHSI B OKpYKaroIIeh
OPUPOIHON cpejie, MOHUMaHUE HEOOXOJUMOCTH MCIOJb30BaHUS JIOCTHUKEHUMN
COBPEMEHHOMU OHMoIOrNu u OHMOTEXHOJIOTUI VIS palMOHAIBLHOTO
IPUPOOTIOIH30BaAHNS,

YMEHUE peIaTh JJIEMEHTApHbIE TEHETHYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpelIMBaHue, CIETUICHHOE HacleIoBaHuEe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpPEIIMBAHMS IS TpEICcKa3aHWs HAcJIeIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJCP)KAaHMS, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHS U3
pPa3IUYHBIX UCTOYHUKOB (CpPEeJCTBAa MacCOBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHallbl), STUYECKUE aCIeKThl COBPEMEHHBIX WCCJIEIOBAaHWK B OHMOJIOTHH,
MeUITNHE, ONOTEXHOJIOTUH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAILIUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
WCIIOJIB30BATh TIOHSTHUIHBIN arrmapaT OMOJIOTHH.

[IpenmeTHBIC pE3yNbTAaThl OCBOCHUS y4eOHOTrO mpeamera «buonorus» 6 11
K1acce NOMKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE W POJM OWOJIOTHH B CHCTEME HAyIHOTO
3HAaHUS CCTCCTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMCHHOH €CTCCTBEHHO-
HAyYHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUCKUX U
3apyOCKHBIX  yYEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAITBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh COJICpKaHUE OWOJIOTMYCCKUX TEPMUHOB M IOHSATHI:
BU/I, TIOMYJISILUSI, TEHOPOH, IBOJIOLHUS, ABMKYIIUE CUIIbI ((haKTOpPHI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTUYECKHUE (PaKTOPHI,



DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHThl, LENu MUTaHUS,
IKOJIOTHYECKasl TpamMua, OMoreoleHos3, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEeOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonacrtea K. M. bspa, uepenoBanusi riaBHBIX HaIlpaBiICHUH U
nyteit spomoruu A. H. CesepuioBa, yuenus o ouochepe B. U. Bepnazackoro),
ONPEAEIIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHCAaHUE >KUBBIX CHCTEM, MPOLIECCOB W SBJICHUM, OpraHu3anusi U MpPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyEeMbIMH BEIIMYMHAMHU, OOBSICHEHHE IMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHMN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHJIOB, TMOMYJISLHI, TPOIYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTeOEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJEICTBEHHOM
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEWCTBHUS SKOJOTMYECKUX (AKTOpPOB HaA OPraHuU3Mbl, IEpeHoca
BELIECTB M TOTOKA SHEPrUM B HKOCUCTEMAX, AHTPONOTE€HHBIX H3MEHEHHWH B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTAa BEIIECTB U OUOr€OXMMHYECKHUX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HU C LENIpl0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPY’KaIOIKX JOJEH, COOI0IEHHSI HOPM I'PaMOTHOIO TIOBECHHS B OKpPYKatoLIEn
OPUPOAHON cpejle, MOHMMaHuE HEOOXOJMMOCTH HCIHOJIb30BaHUS JIOCTUKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATILHOTO MPUPOIOTIOIH30BaHNS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3aJ]auH, COCTABISATh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaX (LIeNH MUTaHus);

YMEHUE BBINMOJTHATh JIA0OPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOMIOIATH
npaBuiIa npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYAOBaAHUEM;

yMEHUE KPUTHYECKH OIEHMWBATb M HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO COJEP’KaHUs, BKIIOYAIOIIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
pa3IUYHbIX UCTOYHUKOB (CpeacTBa MaccoBOW MH(OpMaLMU, HAyUYHO-TIOMYJISIPHbIE
MaTepHalibl),  paccMaTpuBaTh  TJIOO0ATBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011251 OMOJIOTUYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBINA annapat OUOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus xak HayKka

JKuBnIe cuCTEeMBI 1 UX opraHu3anusa

XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH

>KI/13H6)1€$[T€J'II)HOCTI) KIJIIETKN

Pa3zMHOXEeHNE U MHIUBULYAIBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bub6mmoreka [IOK
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
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMmbl

Ne i/

OBOIIIOIMOHHAS ouoorus

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl 1 OKpy Karomias cpeaa

COO6HI€CTB3 1 3KOJIOI'MYCCKUEC CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
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
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Ne i/m Tema ypoka
1 buonorus B cucreme Hayk

10

Mertoap! mo3Hanus xuBor npupoabl. [Ipakrudeckas padora Ne 1
«HMcnonp30BaHNe pa3ITUYHBIX METOJIOB MPH N3YYEHUH OMOJIOTHUECKUX
00BEKTOB

buonornueckue cucremsl, MPOUECCHl U UX U3YUYECHUE
XHUMHUYECKUHN COCTaB KJIETKU. Boga u MUHEpaJIbHBIE COJIU

benku. CoctaB u cTpoeHue OeIKoB

depMeHTHI — OHoJorHueckue karanuzaropsl. Jlaboparopnas padora Ne 1
«M3yueHue KaTaIMTHIECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMHJIa3bl
WM KaTajasbl)»

VraeBonnl. JInnuael
Hyxkneunosbie kucinorsl. ATD

I/ICTOpI/IH U MCTOAbI U3YUYCHUS KIICTKH. Kierounas TCOPUA

Knerka kak OCJIIOCTHAA XKUBas CUCTEMA

Koaunuect
BO 4aCOB

DJIeKTpPOHHbIe HU(POBBIE
o0pa3oBaTe/IbHBIC PeCypPChI

bubmnoreka LJOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [JOK
https://m.eds00.ru/863e6122

bu6mmoreka [JOK
https://m.edso0.ru/863e6564

bu6mmoreka [JOK
https://m.edsoo.ru/863e674e

bu6mmorexa [JOK
https://m.edsoo.ru/863e6b72

bu6mmorexa [JOK
https://m.edso0.ru/863e6b72

bu6mmorexa [JOK
https://m.edso0.ru/863e6870

bub6mmorexa [JOK
https://m.edsoo.ru/863e6d5c

bu6moreka [IOK
https://m.edso0.ru/863e6e88
Sunexc yueOHHK:
https://education.yandex.ru/uchebnik

/main Yuu. py: https://uchi.ru



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://education.yandex.ru/uchebnik/main
https://education.yandex.ru/uchebnik/main
https://uchi.ru/

11

12

13

14

15

16

17

18

19

20

21

22

Crpoenue sykaproTHueckoii kiaetku. Jlaboparopuas padota Ne 2 «3yuenue
CTPOCHUS KJIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB M OaKTEpU 1101 MUKPOCKOTIOM
Ha TOTOBBIX MUKPOIIPETIapaTax U uX OIMMCAHHE)

OOMeH BeleCTB Ui META00JIN3M
doTocuHTE3. XEMOCHHTE3

DHepreTUIecKuii 00MeH

Kuznennsiii nukn kineTku. Jlenenue kietku. Muto3s. Jlaboparopnas padota Ne 3
«Habmonerre MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax»

buocunres 6enka. Peakius MaTpuaHOTrO CMHTE3a
Tpancnsanus — OuocuHTe3 OENKa

Hexknerounslie (GopMbl )KU3HU — BUPYCHI

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO6pazoBaHue U pa3BUTHE MOJIOBBIX KiIeToK. OmiogoTrBopenue. JlabopaTopHas
pabota Ne 4 «3ydeHue CTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

NnauBuayanbHOE pa3BUTHE OPraHU3MOB

Poccuiickas 2eKTpOHHAs IKOJIA!

https://resh.edu.ru

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c

bu6mmoreka [JOK
https://m.eds00.ru/863e766¢

bu6mmorexa [JOK
https://m.edso0.ru/863e7c98

bubmnoreka LJOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [JOK
https://m.eds00.ru/863e796e
bu6mmoreka [IOK
https://m.eds00.ru/863e796e
bu6mmoreka [IOK
https://m.eds00.ru/863e7540
bu6mmoreka [IOK

https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6

bu6mmoreka [IOK


https://resh.edu.ru/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

23

24

25

26

27

28

29

30

31

32

33

34

I'enetnka — HayKa O HACJICACTBCHHOCTU U U3BMCHYUBOCTHU
3aKOHOMepHOCTI/I HacCJI€aA0BaHUs ITPU3HAKOB. MOHOFI/I6pI/II[HO€ CKpC€IIuBaHUE

HI/IFI/I6pI/I,Z[HOC CKpC€IIMBaHHUC. 3aKOH HE3aBHCHUMOI'O HacCJICOJOBaHUS IIPU3HAKOB

CueruieHHOE Hacjea0BaHKe Mpu3HakoB. JlabopaTopHas padota Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPUIHOTO U JUTUOPUIHOTO CKPELIUBAHUS Y Ip0o30(duiIbl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'enetunka momna. HaCJ'Ie,Z[OBaHI/Ie IMPU3HAKOB, CHCIICHHBIX C IIOJIOM

N3menunBocTh. Henacnencreennas maMeHUnBOCTh. JlabopaTopHas padota Ne 6.
N3yyenne MoaupuKaMOHHON U3MEHUYUBOCTH, TIOCTPOCHHE BApUAITUOHHOTO
psAlla U BapuallMOHHOW KPUBOM»

Hacnencrennas namenunBocth. JlabopaTopHas padora Ne 7. « AHanu3 Mmyranui
y 1p030(]HIIbl Ha TOTOBBIX MUKpPOIIPENapaTax»

T'eneTuka uenoBeka

Peseprubiil ypok. O600menue no reme «HacaeacTBEHHOCTh M HK3MEHYHNBOCTh
OpPTaHU3MOB»

CGHGKHI/IH KaK HayKa U IIponecc
MeTO,I[LI 1 JOCTHMIXKCHUA CCIICKIINHN paCTeHI/Iﬁ H ) KUBOTHBIX

buorexHonorus kak OoTpacyib HpOU3BOJACTBA

https://m.eds00.ru/863e8436

bub6mmorexa [JOK
https://m.eds00.ru/863e86f2

bu6mmorexa [JOK
https://m.edso0.ru/863e8878

bubmnoreka LJOK
https://m.edsoo.ru/863e89a4

bubmnoreka LJOK
https://m.edso0.ru/863e8c60

bubmnoreka LJOK
https://m.edso0.ru/863e8c60

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edso00.ru/863e8d78

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c
POIII.py: https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/863e9214
bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edso0.ru/863e9336



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



11 KITACC

Ne
n/n

10

Tema ypoka

DBOJIIOIHS U METOJIBI €€ U3yYCHHS
Hcropus pa3BuTHs npeacTaBlIeHU 00 IBOIIOLUN

MuxkposBonronus

[Momynsauus kak >neMeHTapHas eIMHUIA BUa U 3Bomonuu. JlaboparopHas pabora Ne
1 «CpaBHeHME BUIOB IO MOP(OIOTHUECKOMY KPUTEPHUIO»

JBoKy1ue cuibl (31eMeHTapHbIe (PaKTOPbI) IBOJOLUH

EcrecTBeHHblIi 0TOOp 1 €ro Gopmbl

Pe3ynbTaThl BOIONMHN: TPUCTIOCOOIEHHOCTh OPraHU3MOB U BHI000pa30BaHUE.
JlaGopatopHas pabota Ne 2 «Onucanue npucrnoco0IeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»

HaHpaBJ’ICHI/IH " IyTHU MAaKpO3BOJJIIOLIUA

Heob6patumocTs 3BOMIONINN

I/ICTOpI/IH JKM3HHU Ha 3emie U METOJIBI €€ HU3y4dCHUs

KoanuecTB
0 4acoB

DJIeKTPOHHbIE
nu@posbIe
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/863ea20e

but6mmoreka [JOK
https://m.edso00.ru/863e9570

but6mmoreka [JOK
https://m.edso0.ru/863e9cle

but6mmoreka [{OK
https://m.edso00.ru/863e99c6

but6mmoreka [{OK
https://m.edso0.ru/863e9da4

but6mmoreka [JOK
https://m.edso0.ru/863e9ed0

but6mmoreka [JOK
https://m.edsoo.ru/863e9fde

but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c
POIl.py:
https://resh.edu.ru

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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14

15

16
17
18

19

20

21

22

['unoTe3pl NpoucX0XKACHUS KU3HU Ha 3eMIie

Pa3Butne xn3HN Ha 3eMiie 1Mo 9paM M IIepuoam

OCHOBHBIE Tarbl YBOIOIUN PACTUTEIHHOTO U )KUBOTHOTO Mupa. [IpakTuueckas
paborta Ne 1 «M3yueHne uCKoOmmaeMbpIX OCTaTKOB PACTEHUN U KUBOTHBIX B
KOJUTCKIIUSX)

CoBpeMeHHast CUCTeMa OPTaHUYeCKOTr0 MUpPa
DBOJIIONHS YesIOBEKa (AaHTPOTIOTEHE3)

JBmxymue cuibl ((pakTopel) aHTpOIIOreHe3a
OCHOBHBIE CTaJIX SBOJIIOLINH YETOBEKa

YenoBeueckue PacChbl U IIPUPOJHBIC aallTallkui YCJIIOBCKA

PesepBHelit ypok. O6001ieHre 1Mo TeMe «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HH HA
3emiie»

DKoJIorus Kax HayKa

Cpenbl oOuTaHus 1 SKOJIOrHuecKkne HakTopbl

Aobuotnueckue daxropsl. JJaboparopras padota Ne 3. «Mopdomornueckue

POIl.py:
https://resh.edu.ru

bu6nunoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6nmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?2
but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
POl py:
https://resh.edu.ru
but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
POIl.py:
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

but6mmoreka [IOK



https://resh.edu.ru/
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
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/863eafec
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25

26

27

28

29

30

31

32

0COOEHHOCTH pacTeHUl U3 pa3HbIX MecT obutanus». Jlabopatopnas padora Ne 4.
«BnusiHUE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa»

Buotnueckue hakropsr

DKOJIOTHYECKUE XapaKTepucTuku nomyisinuu. [Ipaktuueckast pabota Ne 2 «Iloacuér
IUIOTHOCTH MOIYJISILIUMA Pa3HbIX BUIOB PACTEHUI»

Coo0riecTBa OpraHu3MoB — OHOIICHO3

DKOJOTUYECKUE CUCTEMBI (IKOCUCTEMBI)
OcHOBHBIE TIOKA3aTENIN HIKOCUCTEMBI. DKOJIOTHYECKUE TupaMuibl. CBOMCTBA

skocucteM. Cykueccus

[IpupoHbIE S5KOCUCTEMBI

AHTpOHOFeHHLIC 9KOCHCTCMBI

buocdepa — rnobdanpHas s3xocucTeMa 3eMiIu

3aKOHOMEPHOCTH CYILIIECTBOBaHMS OHOCHEPHI

YenoeyecTBo B Onochepe 3emin

https://m.edso0.ru/863eb10e

but6mmoreka [{OK
https://m.edso0.ru/863eb348

bu6nunoreka [IOK
https://m.edsoo.ru/7f41837¢
POILpy:
https://resh.edu.ru

but6mmoreka [JOK
https://m.edso0.ru/863eb46a

bu6nuoreka [IOK
https://m.edso0.ru/863eb46a

bu6nuoreka [IOK
https://m.edsoo0.ru/863eb5fa

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢
POIL.py:
https://resh.edu.ru

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
POIl.py:
https://resh.edu.ru

but6mmoreka [IOK
https://m.edso0.ru/863ebbh5e
but6mmoreka [JOK
https://m.edsoo.ru/863ebd16
but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
POIl.py:



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/7f41837c

33 CocymecTBOBaHHE MPUPOIBI U YEITOBEUECTBA

34 PesepBHblit ypok. O0001eHne TeMbl «Coob1iecTBa U 3KOIOTHYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://resh.edu.ru

bu6nunoreka [JOK
https://m.edsoo.ru/863ebale
bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
POIl.py:
https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
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