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IMMOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUYECKYI0 OCHOBY MJIf
omnpezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJEpPKaHUS Y4YeOHOro Ipeamera
«buonorusa» cocraBwim: KoHuenryaiabHble TmonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHWsA, pe3yJabTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmero oOpazoBanusi B Poccuiickoit dexpepanuu, a TakkKe TIOJIOXKEHUS O
cnerduke Ononoruy, e€ 3Ha4YeHUH B TIO3HAHUU JKUBOMW MPUPOIBI U 00ecreYeHnn
CYIIECTBOBAHMSI YeJIOoBeUeCKOTo obmecTBa. COriaacHO HAa3BAHHBIM TOJIOKEHUSIM,
oTpezieNieHbl OCHOBHBIE (PYHKIIMU MPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosioruum pAaér MpeacTaBIeHHE O IeNdx, 00 obmen
cTpateruu OOy4YeHHUs, BOCHMTAHMA M Pa3BUTHS OOYYarOIIMXCS CpEACTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sg3aTeIbHOE MPEIMETHOE
COJIepXaHue, €ro CTPYKTypy, paclpeiesieHHe Mo pas3ieaM M TeMaM,
PEKOMEHIYEMYIO TOCIE0BATEIbHOCTh U3YyUEHUs] yueOHOro mMaTepuaia ¢ y4éTom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKU 00pa30BaTeIbHOIO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUaromuXCs.

B nmnporpaMMme mno OHOJNOTMM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W IPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHUJAOB Y4e€OHO-TIO3HABATEIbHOU
JeSTeIbHOCTH/Y4eOHBIX JEHCTBUI O0OydJaromuXcsi MO OCBOCHHIO COJEp)KaHUs
OHMOIOTHMYECKOTO 00Pa30BAHMUS.

B mporpamme mo 6uosiorum (10—11 xmaccel, 6a30BBIN YPOBEHb) peann30BaH
OPUHLUIT TPEEMCTBEHHOCTH B HU3y4Ye€HUU Ouosiorud, Ojarogaps 4yemMy B HeW
IPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
(GOpMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33pPEHHUS,  LEHHOCTHBIX
OpHUEHTALIUN JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, NPEJICTABIEHUN O 3I0pPOBOM
oOpa3e XM3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKPYXAIOIIeH MPUPOTHON cpeje.
[ToaTomMy Hapsy ¢ U3ydeHHEM OOIIEOMOJIOTMYECKUX TEOPHM, a TakkKe 3HAHUU O
CTPOEHHUH >KMBBIX CUCTEM Pa3HOI'O PaHIa U CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MpOrpamMme MO OHMOJOTHH yAeJIeHO BHHUMAaHHE HCIOJIH30BAHUIO
NOJIYYEHHBIX 3HAHUI B MMOBCEIHEBHOM JKU3HU JJIs1 pEUICHUS NMPUKIIAIHBIX 3a]a4, B
TOM YHCIe: TPOGUIAKTHKA HACIEICTBEHHBIX 3a00JIeBaHUN YeJIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS DKOJIOTUYECKHU
1esecoo0pa3Horo TMOBEACHUS B OKpPYXKAlOIIeW NPUPOIHOM cpene, aHamu3a
BJIMSIHUSA XO3SMCTBEHHOW JAESATENBHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOIHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHHUS K NMPUKIIATHON HANIPABICHHOCTH
yueOHoro npeamera «buosiorus» MpoJIUKTOBAaHO HEOOXOJUMOCThIO OOecredeHus



YCIOBUH JJIsl pEIICHUsI OJTHOM M3 aKTyaJIbHbIX 3ajay IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOoTopas mpennosiaraeT (HOpPMHpPOBaHHE Y  OOy4arommxcs
CHOCOOHOCTH aJalTUPOBAaThCAd K HW3MEHEHUSM JHWHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'O MHPA.

buonorust Ha ypoBHE cpenHero o0mero o0Opa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaeT (GOpMUpPOBaHUE Y OOyHaIOIMIUXCA TPEACTABICHUU O
HAy4YHOM KapTHHE MUpA, paciupsieT U 00o0IaeT 3HaHud O KMBOW MpPUPOJE, €€
OTJIMYNTENIbHBIX NPHU3HAKAX — YPOBHEBOM OPraHM3allMM W 3BOJIKOLWH, CO3MAET
yCIOBUSL  JUIA: TIO3HAHWsSI  3aKOHOB  JKMBOM  MpUpPOAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBbHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro ooOpasza
KU3HH, IKOJOTMYECKOT0 MBIIUICHHSI, IEHHOCTHOTO OTHOIIEHHS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JIJIs1 PELICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeiHero  obmero  oOpa3oBaHMs, COLMAIM3ALMU
oOyuaromuxcs. M3yuenue 6uosorun odecrneunBaeT ycaoBUs sl OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAIIMOHHBIX W HWH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CHOCOOCTBYET MHTETpAllMd OMOJOTMYECKUX 3HAHHMM C
NpEJICTaBICHUAMU U3 APYTUX y4€OHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOKEHUS O NpeIHAa3HAaYEHUH y4eOHOro IMpeamera
«buonorus» COCTaBWIM OCHOBY [UJIsl OIpENEICHHUs IMOAXOA0B K OTOOpy U
CTPYKTYPUPOBAHHIO €r0 COJEp>KaHMsl, MNPEJICTABIEHHOTO B MPOrpaMMe [0
OMOJIOTHH.

OT16op conepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMUN KyJIbTypOCOOOpPa3HOrO IMOJAXO0/d, B COOTBETCTBUU C
KOTOPBIM OOy4aroIluecss TOJKHbI OCBOMTh 3HAHUS W YMEHHS, 3HAUYMMBIE IS
dbopMupoBaHus O0O0ImIEH KyJIbTYphl, OMPEICHSIOMNE aJeKBaTHOE TIOBEICHUE
4eJIOBEKa B OKpY’Karollled NMPUPOJHOM cpese, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
KHU3HU U NPAKTHUECKOHM AesTesibHocTH. Ocoboe MEeCTo B 3TOM cucTeMe 3HaHWUN
3aHUMAIOT JIEMEHTHI COICPKAHUS, KOTOPBIE CIyKaT OCHOBOH s (JOPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTHHE MHUpa U
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIuu
OHMOIOrHYECcKOT0 00pa30oBaHMUsL.

CTpykTypupoBaHHE COJEpKaHUS Y4yeOHOro Marepuajla B Iporpamme I0
OMOJIOTMM OCYIIECTBIEHO € YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIMYUTETFHBIX OCOOEHHOCTSX KUBOUM MPUPOBI, O €€ YPOBHEBOM OpraHU3alu U
3BOJIIOLIMU. B COOTBETCTBUHU C 3TUM B CTPYKTYype yueOHoro npeamera «bruonorus»»
BBIJICJICHBI CIICIYIOIIME COJAEPKAaTEIbHbIE TMHUU: «bHUONOrus Kak Hayka. MeToasl
Hay4yHOro mno3HaHus», «Kietka kak Ouonoruueckas cucrema», «OpraHusm Kak



ouonoruueckas cucrema», «CucremMa M MHOrooOpasue OpraHMYECKOTO MHUpPay,
«OBOJIIOLMS KUBOU MIPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

[lenp m3yuenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOy4yalolMMUCS 3HAHUAMHM O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra U NOpUOOpEeTeHUE YMEHUM
UCIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEHCTBUII B OTHOIIEHUH OOBEKTOB
YKUBOM NPHUPOBI U PEIICHUS PA3JINYHBIX )KU3HEHHBIX MPOOJIEM.

Jloctmkenne 1ienu u3ydeHus: yaueobnoro npeamera «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCs PEIICHUEM CIAEAYIOUINX 3a/1ay:

OCBOEHHE OOYyYaIOLIMMUCS CHCTEMbl 3HAHUI O OHMOJOTUYECKUX TEOpUSX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MPaBUIIaX, CIYKAIIUX OCHOBOU
st (OPMHUPOBAHUS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTWHE MHUpPaA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM PA3HOTO YPOBHS OPraHU3ALMH, BBIIAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTHUH;

(dopmupoBaHre y OOYy4YaIOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYAJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpOLECCE aHadu3a JAaHHBIX O MYTSIX pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJIS/I0B, MAEH M TMOAXOJOB K M3YYEHHUIO >KHUBBIX CHCTEM
Pa3HOro YpOBHSI OpraHU3aLnu;

CTaHOBJIEHHME Yy oOOyyaroumxcs oOmeil KyiabTypbl, (YHKIIMOHAJIbHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBSICHATH U OLICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKABOW MPUPOJIbl HAa OCHOBAaHUM 3HAHUW W OMNbITA, MOJYYECHHBIX MpU
U3y4eHUU OMOJIOTHH;

dopMupoBaHHe y OOydYarOIIMXCS YMEHMM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOW JAEATENbHOCTU YEJIOBEKa, PpPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTHU IMO3HAHUS YEJIOBEKOM >KUBOMU
OPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIECHUS K HEH, COOMI0ACHNS STHYECKUX
HOPM MPU NPOBEACHUU OMOJIOTHYECKUX UCCIIEIOBAHUIM;

OCO3HaHUE IIEHHOCTH OWOJOTMYECKUX 3HAHUWA [JIs TOBBIMIEHUS YPOBHS
IKOJIOTUYECKOU KyJIbTYPBL, A1 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE IPUOOPETEHHBIX 3HAHUN U YMEHUI B NOBCEHEBHOM KU3HU JJIs
OLICHKH ITOCJIEICTBUI CBOEH AEATENBHOCTH 110 OTHOLLIEHUIO K OKPYKAIOLIEH Cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COOIIOJCHHE Mep NPODUIAKTHKU
3a00J1eBaHUH.

B cucreme cpennero oomero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTEbHBIM YYEOHBIM INPEAMETOM, BXOJSILUM B
cocTaB IpeaIMeTHOM 06sacTu «EcTecTBeHHO-HAay4YHbIE IPEIMETHI.



Jlns u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CPEJHETO 00IIeTo 00pa3oBaHMs
otBouTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 gac B HEZEII0).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi kak Hayka.

buosnorus kak Hayka. CBsi3b OUOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMmu, (Guiiocopuei, STUKON, ICTETUKON U MPABOM.
Ponr Ouonorun B (HOpMUPOBAHHH COBPEMEHHOW HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU IPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCAHMUE,
U3MEpeHue, KiIaccupuKkaius, MOJCIUPOBaHUE, CTaTHCTHYecKas o00padoTka
JAHHBIX ).

JdemoncTpanun:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konpuos, k. Yorcon n @. Kpuxk.

Tabmuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MIPUPOJIBI».

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckass pabora Ne 1. «Vcmonb3oBaHHE pa3IMYHBIX METOJIOB IMPHU
U3Y4YCHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMBbI U UX OPraHU3 AU,

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHust ouosioruu. OTinyue
YKUBBIX CUCTEM OT HEOPIraHUYECKOW MPUPOBIL.

CpoiicTBa OMOCHCTEM U UX Pa3HOOOpa3ue. YPOBHU OpraHu3aIluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIHUOHHO-
BUJIOBOH, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKUI ), OMOC(EpHBIH.

JdemoncTpanumu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU IPUPOIBD).

O6opynoBanue: mojesb MoJiekyisl JTHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOEHHE KJIETKH.

XHUMUYECKAM COCTaB KIETKHM. XHUMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEUIECTBA.

OyHKIUM BOABI U MHUHEpPAJIbHBIX BelleCTB B KieTke. lloanepskanue
OCMOTHUYECKOI0 OajnaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pPOBHH
CTPYKTYphl O€IKOBOW MOJIeKyJbl (TIEpBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHASl CTPYKTypa). XUMHYECKHE CBoWcTBa OenkoB. buonormueckue
byHKIIH OEIKOB.



®depmenTsl — Ouonormueckue KaranuzaTopel. CrpoeHue (QepMmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crnemuduuHocts. Kodepmentsl. ButamuHbl
OTtnuunst JepMEHTOB OT HEOPTAHUIECKUX KaTalIU3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (TJIOKO3a, pubo3a U Jae30kcupudo3a),
aucaxapuiabl  (caxapos3a, JakTo3a) UM ModMcaxapuibl (Kpaxmaj, TIJIMKOT€H,
LEJUTI0I103a). bruonornyeckue (pyHKIHUH YIIIEBOJIOB.

Jlumuapr:  Tpurmuuepuabl, Gochomunuasl, crepouasl. [ uapodUIbHO-
ruapo@obHbie  cBoicTBA. buomnormueckne Qynkumu naunuaoB.  CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JIUMHI0B KAK HCTOUHUKOB SHEPTHUH.

Hykneunoseie xkucnotel: JHK wu PHK. Hykimeotuasr — MOHOMEpHI
HyKJ1euHOBBIX KHCIOT. Ctpoenue u pynkuuun JJHK. Ctpoenne n ¢pynkuun PHK.
Buaws PHK. AT®: ctpoenue u GpyHKIMH.

[{uronorus — Hayka o KieTke. Kiletounas teopust — mpuMep B3aUMOACHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. METOIbl U3yUEHUS KIETKH.

Knetka kak menoctHas >xuBasg cuctema. OOumpe MNpU3HAKH KIETOK:
3aMKHYyTas HapyxkHas mMemOpana, moyekyiasl JIHK kak reHetmueckwii ammapar,
cucTeMa CuHTe3a Oelka.

Tunmbl KIETOK: JyKapuoThyeckas U MpokapuoTuyeckas. (OcoOeHHOCTU
CTpOEHMs MpoKapuoTHueckor kinetku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKON KIETKH. OCHOBHBIE OTIMYMS PACTUTEJIBHOW, JKUBOTHOM U
IpUOHOM KIIETKH.

[1oBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMKC, UX
¢yukuuu. [Inazmarndeckas memOpana, e€ cBoiicTBa U pyHkuuu. L{lutonnasma u eé
opra"ouasl. OgHomeMmOpanHble opraHounbl kietku: OIIC, anmapart ['ompmxwu,
IM30COMBL.  [107yaBTOHOMHBIE OpPraHOWIBI KIETKH: MHUTOXOHIPHUH, IUIACTHIBIL.
[Tpoucxoknerne MUTOXOHAPUM W TiacTuA. Buael twractun. HememOpaHHBIC
OpraHoubl KJIETKU: PHOOCOMBI, KIETOUHBIM LEHTP, UEHTPUOJIH, PECHUYKHU,
KI'yTUKU. QyHKIIMU OPraHOUI0B KIETKU. BritoueHus.

Anpo — perynaropHslid 1eHTp KineTku. CTpoeHue snpa: siaepHas 000J0YKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBIL.

TpaHCIOPT BEHIECTB B KIETKE.

JdemoncTpanumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Jwnarpammsel:  «PacnpeneneHue XUMHAYECKMX JJEMEHTOB B HEXXHUBOM
npupone», «PacrpeneneHue XuMHYECKUX 3JIEMEHTOB B )KUBOW IIPUPOLEY.

Tabmunsl n cxemsl: «llepuoanueckas TabnMla XUMUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOAb», «buocunres 0enkay, «CTpoeHre MOJIEKyJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. [JHK», «Ctpoenune Mosexyibl



AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTEIBHOM KIETKH», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue spa KIEeTKN», « Y TIEBOABIY, «JIMmuas.

O0opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyAOBaHME /Jisi TPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KICTOK.

JlabopaTtopHble U npakTHYecKne padoThbI:

JlaGoparopHas pabota Ne 1. «3yyeHue KaTaqTUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlabopatopHas pabota No 2. «/3ydyeHue cTpoeHHS KIETOK pacTEHUH,
KUBOTHBIX W OaKTEpHUil TOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEmaparax M MX
OTIICAHUE.

Tema 4. /Ku3HeaesITeJIbHOCTDh KJIETKH.

OOMeH BelecTB, WK MEeTa00Iu3M. ACCUMWISAIMS (TUIaCTUYECKUM OOMEH) U
JUCCUMUJIISIIUS (SHEPreTUYeCKUii 0OMEeH) — JBE CTOPOHBI €IUHOrO IMpoliecca
MeTabonmm3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB W DHEPTUHM B TMOHUMAHUU
MeTabonu3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsbiil. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUU YIHEPTUHU B KIIETKE.

®ortocunte3. CmeroBas u TeMHOBas (a3l (oTocuHTe3a. Peakuun
dotocunTe3a. IhdexkTuBHOCTL PoToCcHMHTE3a. 3HAUCHUE (HOTOCHHTE3a IS KU3HU
Ha 3emsie. BiausHue ycioBmii cpeqbl Ha (POTOCHHTE3 W CITOCOOBI TTOBBIIICHHS €TO
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIoIIe OakTepuu. 3HAYCHUE XEMOCHHTE3a JJis
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BelIecTB, BbIJCICHUE U
aKKyMYJIUPOBaHUE YHEPTUU B KIIETKE. DTaIlbl SHEPreTHUYeCcKoro oomena. [ nukonms.
bpoxenune m ero Buabpl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE bIXaHUE.
OxucnutensHOe PochopunupoBanne. DPHEKTHBHOCTh SIHEPTETHICCKOTO OOMEHA.

Peakiium Marpuunoro cunre3a. I'enernueckas wunpopmamus u JIHK.
Peamuzarus renetmdeckod mHpOpManmuM B KIETKE. | ©HETHYECKHH KO W €ro
cBoicTBa. Tpanckpumnuus — Matpuunblii cuaTe3 PHK. Tpancnsmus — GuocunTes
Oenka. Ortambl TpaHciasuuu. KoawpoBanue amuHOKucior. Ponb pubocom B
OonocuHTe3e Oenka.

HexneTtounsie popmsl sxu3HU — BUpYCHl. cTopus oTkpsiTHs BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKM3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHud, KUBOTHBIX U YEJOBEKA, BbI3bIBACMbBIC
Bupycamu. Bupyc ummynozaeduinura yenoseka (BHY) — Bozoyautens CIIM/]a.



OOpatHasi ~ TpaHCKpHIIIMsA, peBepraza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUIA.

JdemoncTpanumn:

[Toptpetsi: H. K. Konsuos, [. Y. UBanoBckui, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutaHusy, «Mertabonuzmy, «MUTOXOHAPUS,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenne JHK»,
«Ctpoenre n QpyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN Uk Bupyca CII/la,
oaxTepuodaray, «Pemmukarus JJTHK».

Ob6opynoBanue: moaenu-anmummkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHe KIETKN», Moenb cTpykTypbl JTHK.

Tema 5. Pa3MHOKeHre M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHblil UK, WIM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUUHOTO
cunte3a JIHK. Crtpoenue xpomocomM. XpOMOCOMHBIH HAbOp — KapHOTHIL
JIututonHeIi W TAIUIOWIHBIA ~ XpPOMOCOMHBIC  HAOOpHL. ~ XpOMATHIBL
[{uTosIOTUYECKME OCHOBBI PAa3MHOKEHUS W  HWHIMBUIYAJbHOTO  pPa3BUTHUA
OPTraHU3MOB.

Henenue kinetkn — muto3. Craauu murtosa. IIpoueccsl, npoucxoasmme Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICT MUTO3A.

[Iporpammupyemasi THOENb KIETKUA — afoITo3.

dopmbl pa3MHOKEHHUST OPTraHU3MOB: Oecroyioe U mojoBoe. Buasl 6ecmonoro
Pa3MHOXKEHUA: [IEJICHHE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MICKyCcCTBEHHOE KIOHMpPOBAaHUE
OPraHU3MOB, €T0 3HAUYCHHE JIJIS CEJICKIUU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIOIOTO.

Meito3. Cragun menioza. Ilpouecchl, NpOUCXOASIIME HA CTagusAX Meio3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMbica U
3HA4YECHUE MEHO03a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKUBOTHBIX.
[lonoBeie Keje3bl: CEMEHHUKHM M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTEHE3.
OCOOEHHOCTH CTpPOCHMs SUIEKIETOK M crepMaTo30uaoB. OIIog0TBOPEHUE.
[lapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). OMOpHUOHAIBHOE PAa3BUTHUE
(amMOpuorenes). Jtarbl SMOPUOHAILHOTO PAa3BUTHSL Y MO3BOHOUYHBIX >KMBOTHBIX:
npoOieHue, racTpyisius, opranorese3. IloctamOpuoHansHOE paszBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTUS: MpsAMOE, HempsiMmoe (JIMYMHOYHOE). BrusiHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct un pasButne pacreHmii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTaJIuU PA3BUTHSL.

JdemoncTpanumu:

Tabmuubl u cxembl: «DOpMBI pa3MHOKEHHS OpPraHU3MOBY», «/IBoiiHOE
OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHH», «BeretatuBHOE pa3MHOXKEHHE
pactenui», «Jlenenne xinetkn Oakrepuit», «CTpPOCHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knerounsiii mukin», «Pemmukanus JTHK», «Mutos,
«Menosy, «IIpamoe u HenpsiMoe pa3BUTHEY, «I aMETOTEHE3 Yy MIIEKOTUTAIOMINX U
yesnoBeKay, « OCHOBHBIC CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpenapaThl «CnepMaro3oubl
MJICKOTIMTAIOLIETO», «SHIEeKIeTKa MIEKONUTAIEro», «Kapuokunes B KieTkax
KOpelIka JyKa», MarHUTHas MOJEJb-alIuinKanua «JleJeHue KIeTKW», MOJEIb
JAHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ paKkTHYecKUe PadoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHwe MHTO3a B KIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEIapaTaxy.

JlaGoparopuas pabdota Ne 4. «M3ydeHwe CTpOEHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpeHapaTax».

Tema 6. HacsieACTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3amaun reHetuku. Mcropus pa3Butusa reHeTuky. Poias nurosnoruun
1 ASMOPHOJIOTHH B CTAHOBJIICHHMH TEHETHUKH. BKiIag pOCCHUUCKHX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeToIbl TEHETHUKH (THOPHI0JIOTHYECCKUM,
UUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETHYECKUE
noHATHS. [ eHeTHYecKass CHMBOJIMKA, UCTIOJIb3YEMasl B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJICHHBIC I'. MeHenem.
MoHoruOpuaHOe CKpellMBaHUEe. 3aKoH eIWHO00pa3vs THOPHIIOB IIEPBOIO
nokoJieHus. lIpaBuno JQOMHHMpOBaHMWS. 3aKOH pacCUICIUICHUS MPU3HAKOB.
['unore3a uncToTel rameT. [1loTHOE M HENOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACIEIOBaHMS
npu3HakoB.  LlUTOoreHeTHMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIMBAaHUS.
AHanu3upymolee ckpenmBanue. Fcnoap3oBaHue aHaIU3UPYIOLIETro CKpEIMBaHUs
TUISL OTIPEICIICHHS TEHOTHIIA OCOOMH.

CuemieHHoe HacieoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLICIUICHHOMY HacJIeJOBaHUIO T€HOB. HapyllieHue clerieHus TEHOB B PE3yJbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHAas TEOPHUSI HACJIECTBEHHOCTHU. | €HETUYECKHE KapThI.



['eneTnka mosia. XpOMOCOMHOE ONPEAEICHUE MO0JIAa. AYTOCOMBI U IOJIOBBIE
XpoMOcOMBI. ['omoraMeTHble W TreTeporaMeTHbie OpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.

N3meHunBOCTh. BUibl K3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEICTBEHHAS.
Ponmp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEpHUCTHKA
MOU(UKAIIMOHHOW U3MEHYMBOCTH. BapuanimoHHbIN sl U BapyuallMOHHAS KPUBAS.
Hopma peakunn npuszHaka. KonnyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HOopMa peakiuu. CBoiicTBa MOAU(UKAIIMOHHOW U3MEHUYHUBOCTH.

HacnencrBeHnnas, wiaMm TEeHOTUIIUYECKas, HW3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Meio3 U TMO0JIOBOM MpoIecc — OCHOBAa KOMOWHATUBHOMU
W3MEHUYMBOCTH. MyTaImoHHas H3MEHUYMBOCTh. Kimaccudukamnmst MyTanwmii: TCHHbIC,
XpPOMOCOMHbIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluii. MyTareHHble (PaKTOPBIL.
3aKOH r'OMOJIOTMYECKUX PSAIOB B HaclieACTBEHHOM n3meHunBocty H. Y. BaBuiiosa.

BHesaepHas HacneCTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka dyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHUKH
YeJIOBEKA: T€HEAIOTNYCCKUM, OJIM3HEIOBEIN, [IMTOTCHETUYCCKUM, OMOXUMHYECKHA,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpemeHnHoe OIPEICTICHNE TE€HOTUIIA:
IIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C OMOUIBIO
[M[]P-ananu3a. HacnenctBeHHble 3a00eBaHUSI 4YeJIOBEKa: T'e€HHbIE OOJIE3HHU,
OOJIE3HU C HACJIEJCTBEHHOM MPEeIpPacroiOKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W TreHepathuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0POBOTO 00pa3a KU3HM, THATHOCTUKH, TPOPUITAKTUKA U JICUCHUS TCHETUYECKUX
Oomne3Hei. MeauKO-reHeTUYeCKOE KOHCYJIbTUPOBAHHUE. 3HAUCHHUE MEAUIIMHCKOMN
TE€HETHKH B MPEJOTBPAILCHUH U JICUCHUU TeHETUUECKUX 3a00JIeBaHU YEJIOBEKa.

JdemoncTpanumn:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTHOpPHIHOE  CKpPEIMBAHHE U €T0
[ATOTCHETUYECKAss OCHOBA», «3aKOH pAcCHICIUICHUS W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH YHUCTOTBI  ramer», «JluruOpumHoe  CKpeUMBaHHEY,
«IuTomoruyeckue OCHOBBI TUTHOPUIHOTO CKpELLUBAHUAY, «Meiio3y,
«B3aumonencTBue ajieNbHbIX T'€HOB», «l'€HeTMYeCKHue KapTbl pPACTCHHUI,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTHMka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLHEIUIEHHOrO ¢ mnosiom», «Kapuotumsl dYeloBeka M KUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukanmnoHHas HW3MEHUYUBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpymni Kpow», « MyTalimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: Mojelu-amuinKanud «MOHOTHOPUIHOE CKpEUMBaHUEY,
«Henonmnoe nomunupoBanue», «JuruOpuaHoe ckpeunmBanue», «llepekpécr



XpOMOCOM», MHUKPOCKOI K MuUKpompemnapar «Jpo3zodpuna» (Hopma, MyTanuu
(opMBI KPBUIBEB M OKPACKH Telia), repdapuid «I"'opox MOCEeBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKpELMBaHUS Y AP030(pUIIbl HA TOTOBBIX MUKpOIIpEnaparTaxy.

JlaGopaTtopHas pabota Ne 6. «M3yuyeHne MOAM(PUKAIIMOHHON N3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHOM KPHUBOM.

Jlabopatopnas pabota Ne 7. «AHanu3 MyTamuii y Ipo30(uisl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktuueckast padora Ne 2. «CocraBieHue M aHalu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IPOLECC. 3aPOKICHUE CEIICKIUU U JOMECTHKAIMA.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKACHUS U MHOrooOpasus
KyJIbTYPHBIX pacTeHUW. LIEHTpBI MPOUCXOXKIECHHS JOMAIIHUX XUBOTHBIX. Copr,
IIOPO/1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBId M UHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKUMU DPACTeHUM M JKMBOTHBIX. OlleHKa »KcTepbepa. BIM3KOpPOICTBEHHOE
cKpemuBaHue — UHOpUauHr. Yucrtas nuHus. CKpelMBaHME YHUCTHIX JIMHUM.
['etepo3uc, wiu rudpunnHas cwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnass rtubpummsamms u €€ ycnexw. VICKyCCTBEHHBIM MyTareHes U
MOJyYEHUE TOJUIUIOUAOB. JlOCTMKEHHUS CENEKIIMU PACTEHHUM, >KABOTHBIX W
MUKPOOPraHU3MOB.

broTexHoJIOrU Kak OTpaciib IPOM3BOACTBA. ['€HHAas WH)KEHEpHs. OTallbl
co3nanusi pexomOuHanTHOM JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nHxeHepus. Kierounsle KyapTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOJYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKkojioruueckue W dtudeckue  npobmemb.  ['MO  —  reHeTHYeCcKH
MOIU(DUIIMPOBAHHBIE OPTraHU3MBI.
JemoHcTpanuu:

[Toptpetsr: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS M MHOT000pa3us
KYJbTYPHBIX pacteHuin», «llopoapl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenui», «Otnanénnas rudpuam3anus», «Padoter akagemuka M. @. MBaHoBay,
«lomumnonnus», «OO0BeKkTH OuoTexHONOTUNY, «KieTouHble KyJIbTYpPHl U
KIIOHUpOBaHKEY, « KOHCTpyHpPOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH IUI0J0B U KOPHEILI0I0B JUKUX (OPM U KYJIbTYPHBIX
COpTOB pacteHwuit, repdapuii «CeabCKOX03HUCTBEHHBIE PACTCHHSI.



JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Okckypcuss «OCHOBHBIE METOJBI M JOCTHKEHUSA CEJEKIIMU PACTCHUW W
’KMBOTHBIX (Ha CEJICKIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATCJIPHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KUIACC

Tema 1. IBo/rONMOHHASE OHOJIOTHSA.

[IpennochUlKu BO3HUKHOBEHHUSI JBOJIOIUOHHOW TEOPUH. IBOIIOLMOHHAS
Teopust U €€ MecTo B OMOJoruu. BiusiHue 3BOJIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHHY U APYTHUX HAYK.

CBunerensctBa 3BoMONMMU. [lameoHTONOrMYECKHE: TOCIIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTUYECKON JIETOMHCH, TEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo u pazinuure payH u Ghjaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pPa3iuuus SMOPHOHOB pa3HBIX BHUOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-AHATOMUYECKHUE: TOMOJIOTHYHBIC, AHAJIOTMYHbIE,
pPYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX METa0ONMMUYECKHX IyTeH Yy BCeX
OpraHU3MOB.

OpomonmonHass teopuss Y. JlapBuna. IIpeanochlik BO3HUKHOBEHUS
napBuHU3Ma. JIBWKyIIME CHUJIBI HBONIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpEACNIEHHAS W3MEHUYUBOCTb,
O6opr0a 3a CyIeCcTBOBaHKE, €CTECTBECHHBIA OTOOD).

Cunretnueckas Teopus 3Bosonuu (CTI) u e€ 0oCHOBHBIE MOJ0KEHHUS.

MukposBomtonusd. [Tomynsiuus kak eJuHUIA BUAA U 3BOJIFOLUU.

JBwxymme cuibl ((akTopbl) SBONIONMHA BUIOB B MpUpoe. MyTallMOHHBIHI
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. [lOMyJNSAIMOHHBIE BOJHBI U Jpeid
reHoB. M3ouisiiust 1 MUrpanus.

EctectBeHHbIil 0TOOp — HampaBinsoonmii @akrop sBoionud. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[Tpucnoco0IeHHOCT, OpPraHU3MOB Kak pe3yibTaT 3Bojtonud. [Ipumepst
MIPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMop(}03bl U HAHOATATITAIIUH.

Bun wu BugooOpazoBanme. Kpurepum Bumga. OcHoBHbIE  (POPMBEI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomtorusi.  DPopMbl  HBONIONUU:  (puiieTHyecKasi, JUBEPreHTHas,
KOHBEPIeHTHas1, apasuiesibHast. HeoOpaTuMoCTh 3BOTIOLNH.

[IpoucxoxaeHne OoT HeClelHaIM3UPOBAHHBIX MpeaKoB. [Iporpeccupyromas
crienranu3anys. AganTUBHAS paauanusl.

JdemoncTpanumu:



[Toptpetsi: K. JIunnei, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'exkkenp, ©. Mronnep, A. H. Ceepuos.

Tabnuupl u cxemsbl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3eMJie», «3apoAbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI  3a
cyliecTBoBaHMue», «EcrecTBeHHBIH 0TOOpY, «MHOroo0Opasue COpTOB pacTeHHID,
«MuorooOpa3ue  mopon  KUBOTHBIX»,  «l[lomymsmum»,  «MyTamnuonHas
U3MEHYMBOCTEY», «Apomopdossr», «Manoamantammm», «OOmas aereHeparms»,
«/JIBmxymme cunbel 3Bosrouun», «Kapra-cxema wapmpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpaduueckoe Bu1000pa3oBaHUE, « IKOJIOTUUECKOE BU1000pa30BaHUE.

OOopyioBaHME: KOJUIEKLHS HACEKOMBIX C PAa3JIMYHbIMU TUIIAMH OKPACKH,
Ha0Op TUIOAOB M CeMsH, KoyuieKius «[Ipumepbl 3alMTHBIX TPUCITIOCOONICHUN Y
KHUBOTHBIX», MOAENb «OCHOBHBIC HAMPaBICHHUS HBOJIIONUNY», 0OBEMHAS MOJEINb
«CTpOoeHHe roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapta wmupa, KoJuiekius «DopMbl COXPaHHOCTH
WCKOMAEMBIX JKABOTHBIX M pacTeHui», wmonaenb ammumkanus «llepexpécr
XpPOMOCOMY, BIIAXKHBbIE IpenapaTel «Pa3Butre HaceKOMoOroy, «PazButue marymkm»,
Mukpornpenapar «/[pozoduna» (Hopma, Mytanuu (GOpMbI KPbUIBEB U OKPACKHU
Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

JlaGopatopHas pabota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHIECCKOMY
KPUTEPHUION.

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOJI€HHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO Xapakrepay.

Tema 2. Bo3HUKHOBeHME U Pa3sBUTHE )KU3HHM Ha 3emie.

JlonaydHble TPEACTaBICHHUS O 3apOKICHUM >KW3HUA. HaydHble TuUnoTessl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: aOuoreHe3 M naHCHepMus. XHUMHYECKas
3BOJIIOLIMSA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTATIBHOE TTOATBEPKICHNE XUMUUECKOW IBOIOIMU. HavanbHbie 3Tans
ounonornyeckoi sBomtonuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKH. lIepBbIE KIETKM M HMX 3BOJIIOLUS.
@opMHUPOBAHUE OCHOBHBIX IPYMI KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spaM U nepuonaam. Kartapxeil. Apxelickas u
npotepo3oiickasi aphl. [laneo3olickass spa u €€ NEpUOAbL: KEMOPUMCKUU,
OPIOBHUKCKUH, CUITYPUUCKNN, TEBOHCKNW, KAMEHHOYT OJIbHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ NepruoIpl: TPUACOBIN, FOPCKUIM, MEJIOBOM.

KaliHo3oiickass »pa W €€ TMepuoAbl: MaJICOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIN.



XapakTepucTuKa KiIUMaTa U TeO0JOTMYECKUX NpoleccoB. OCHOBHBIE ITAIlbI
HBOJIIOLMU PACTUTEIBHOITO M >KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBIIEeHHE, paclBET U BEIMUPAHUE TPYIII )KMUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOTO MHpa Kak OTpakeHHe 3BoOJOUUMU. (OCHOBHbBIE
CHUCTEMATHUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKAa. AHTPOIOJIOTHS Kak HayKa. PazButue npeacraBieHui o
NPOUCXOXKJCHUN 4YesoBeka. MeToapl H3ydeHMsl aHTpororeHe3a. CXoacTBa u
pa3nyKs 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymue  cuibl  ((pakropsl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHYMBOCTh M €CTECTBEHHbI 0TOOp. OOIiecTBeHHbII o00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUN TPYAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, YenoBek mnpsaMoxondammid, YenoBek HeaHAEpTAIbCKUN, YenoBek
pasymHbIii. Haxonku ucCKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacrnpocTpaHeHusi, 00bEM IrOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue packl. OcCHOBHBIE  OONBIIME  pacbl:  €BPOMEOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpajiougHas  (9KBaTOpuajbHasl),  MOHTOJOHUIHAs
(a3uaTcko-amepukaHckasi).  YepTbl  MpUCHIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUA. ENWHCTBO 4EIOBEUYECKHX pac.
Kpuruka pacuszma.

JdemoncTpanumn:

[Toptpeter: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Muwmuiep, I'. IOpu, Y.
JlapBuH.

Tabmuupbr u cxembl: «Bo3HukHoBeHue COJIHEUHON cucTeMbl», «Pa3BuTHe
oprannueckoro wmupa», «PactutenbHas KieTka», <« KUBOTHas  KJIETKa»,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHasi CHCTeMa OPraHUYeCKOrO MUY,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «JlpeBHenmme nmoanm», «JlpeBHue moam», «llepsbie
COBPEMEHHBIE JIOIN», «HeloBeYeCKrue pacoh».

O6opynoBaHue: myisikn - «lIpoucxoxnenne — denoBeka»  (OHOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEPTalblla, KPOMAaHbOHIIA), CIENKU WU
M300paKeHUS KaMEHHBIX OpYJAud TEpBOOBITHOTO YeNoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebna), TEOXpOHOJIOTHYECKass Tabnuma, KoJuleKiusa «DopMel
COXPAHHOCTU MCKOTIAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Tpaktuueckast padota Ne 1. «/M3ydeHue MCKOMaeMbIX OCTaTKOB PacTeHUM U
YKUBOTHBIX B KOJUIEKLIHSIX).



DKcKypceusi «IBOJIIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€ei).

Tema 3. OpranuzMsbl 4 OKpYy:Kalas cpeaa.

OKOJIOTHSI KaK HayKa. 3aJla4d ¥ pas/eiibl 3KOJIOTMU. MeTO bl 9KOJIOTUYECKUX
MCCJIEIOBAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YITHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS.

Oxonornueckne (aktopel. Kiaccuduraims 53KoJIOTHYECKHX  (HaKTOPOB:
abuoTHueckue, OMOTMYECKHME M aHTPOIOTeHHbIEe. JlefcTBUE HSKOJIOTHMYECKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotndeckue (akTOphI: CBET, TEMIIEpaTypa, BIaKHOCTh. DOTOMEPUOAU3M.
[IpucnocoOnennst  OpraHM3MOB K  JCWCTBUI0O  aOMOTHYECKHX  (DaKTOPOB.
buosiornueckrne puTMBl.

buotnueckue paxropsl. Bunbl OMOTHUECKUX B3aUMOJICHCTBUI: KOHKYPEHIINA,
XMIIHUYECTBO, cuMOMO3 U ero Qopmel. llapasutusm, koomepaunusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTPaIU3M.
3HaueHHEe OMOTUYECKUX B3aUMOACHCTBUI JJIsl CYIECTBOBAHUS OpPraHM3MOB B
HOPUPOJIHBIX COOOILECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKK monmysuud. (OCHOBHBIE TMOKa3aTeiau
NOMYJISALMA: YHUCIECHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuKa 4ucI€HHOCTH MOIMYJISILUN U €€ peryisuus.

JdemoncTpanumn:

[Toptpetsi: A. 'ymGonsar, K. @. Pynbe, O. ['ekkenb.

Tabmunpsl u cxemsl: kapTta «lIpuponnsie 30Hb1 3eman», «Cpenbl oOUTaHUA
opranusMoBy», «®Doronepuoguzm», «llomymsimunm», «3aKOHOMEPHOCTH poOCTa
YHCIIEHHOCTHU MOy UHQY30puu-Ty penbkny, «[lumessie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PaCTeHUMN U3
Pa3HBIX MECT OOUTAHUD.

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipakrrueckas padbora Ne 2. «IToacd€T MIOTHOCTH MOMYJIAIMN Pa3HBIX BUJIOB
pacTeHU».

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0mecTBO OpraHnm3mMoB — OuorieHo3. CTPyKTypbl OHOIIEHO3a: BHUAOBa,
NpOCTPAaHCTBEHHAsA, Tpoduueckas (muiesBas). Bunbl-nomunantel. CBsizu B
ououeHo3e.

Okojorudeckue cucteMbl (3Kocucrembl). Ilonstne 00 »skocucreme u
ouoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MTOTOK 3HEPTUU B 3KOCHUCTEME.
Tpodudeckne (TMUIIEBBIC) YPOBHH OKOCHUCTEMBI. [IWIleBbIE 1€MW U CETH.
OcCHOBHBIE MOKa3aTelu HKOCUCTEMBI: Ouomacca, MNPOAYKIHUSA. IDKOJOTHMYECKHE
OUPAMUIBL  OPOAYKLIMH, YHUCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
YCTOMUYMBOCTB, CAMOPETYJIALMS, pa3BuThe. CyKueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOWHOIO
WJIM [IMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ SKOCUCTEMBL.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
Bbuonornueckoe 1 X03sHUCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3HooOpazue kak Qaktop ycroiumBocTH 3KocucteM. CoxpaHEeHHE
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emile.

Yyenne B. U. Bepuaackoro o O6mochepe. ['panuriel, coctaB m CTpyKTypa
ouocheprr. XKuoe BemectBo m ero ¢yHKIMUA. OcoOeHHOCTH Onocdepsl Kak
rno0anbHOM 3KOocUCTeMBL. JluHamMuueckoe paBHOBecHMEe U oOOpaTHasl CBSI3b B
ouocdepe.

KpyroBopoTsl BEIECTB U OMOT€OXUMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiau. AHTPONIOreHHbIE U3MEHEHUS B Ouocdepe.
['moOanbHbIE SKOJIOTUYECKHE TPOOIEMBI.

CocyiecTBoBanue IIPUPOJIBI 17} YeJIOBEYECTBA. Coxpanenune
Oropa3zHooOpa3us Kak OCHOBa ycToWunBocTH Omnocdepsl. OCHOBA palMOHAIBHOTO
YIOPABJICHUS TPUPOJHBIMU pecypcaMM U HX HCIHOJb30BaHuE. JlocTuxeHus
OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoncTpanumu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumel u cxembl: «llummeBble nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmectBay, «llemu nutanusy, «IKoJIOTHUYECKAs TUPAMUIAY,
«buocpepa u yenoBex», «IKOCUCTEMA MIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCWCTBUSA HA NPUPOAY», «BakHeUIHMEe HCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOI», «[louBa — BaxkHelIIasi cocTaBisioIIas
ouochepo», «DakrTopsl Aerpaganuu mousy, «llapHukoBelil adpdexT», «DakTopbl
pPaaMOaKTUBHOIO 3arpsi3HeHHs Ouochepn», «OOmas CcTpykTypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps,
«Kpyrosopot yriepoaa B 0uochepe», «KpyroBopor azora B IpUpOIE».

OobopynoBanue: Moneib-amuIMKanus «TUnuuHble OMOLIEHO3bD», repOapuii
«PactutenbHbie cO00IIECTBaY, KOJUIEKIUN «bruorieHo3y, «Bpeautenu BaxHEHIIMX
CEJIbCKOXO035UCTBEHHBIX KYJIbTYP», FepOapuu U KOJUICKIIMUA PACTEHUMN U )KUBOTHBIX,
NpUHAJIEKANIME K Pa3HbIM 3KOJOTMYECKHM TpyIIaM OJIHOTro Buaa, KpacHas



kaura Poccuiickoit ®@eneparuu, n300pakeHUs] OXPaHIEMbIX BHUJIOB PAcTCHHUM U
KABOTHBIX.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMLBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycranaBnuBalTcd TpeOOBaHUSA K peE3ylibTaTam
OCBOEHMs  OOyyaloUMMMCS HpOrpaMM  CpeIHero ooOmero oOpa3oBaHMA:
JMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pE3yJbTaTOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CJIEYIONINE COCTABIISIONIME: OCO3HAHMWE OOYYalOIUMUCS POCCUMCKON
rPaXJaHCKOW UJAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIPEACNICHUI0, HaJM4yhe MOTHBAUMM K OOydYeHHI0  OHOJOTruH,
[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HAa OCHOBE
KJIIOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTUS OHOJIOTUYECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIONUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, MPUCYIIIUMH CHUCTEME
OMOJOTHYECKOTO O0pa3oBaHWs, HAJIMYUE HSKOJOTMYECKOTO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD >KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHMS MpeameTa «buonorus» JOCTUTarTCs B
CAVMHCTBE YYEOHOW W BOCHUTATCIBHOW MACATEIHPHOCTH B COOTBETCTBHUU C
TPaJUIMOHHBIMUA POCCUMCKUMU COLUOKYITYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TpoOIlecCaM CaMOMO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpA3BUTHUSA, PpAa3BUTUA BHYTPEHHEW TMO3HUIMU JIUMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM MPABOMOPSAKY, YEJIOBEKY TPYJa U CTApIIEMYy MOKOJEHUIO,
B3aMMHOTO YBa)XKCHHS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACICIUIO W
TpaauUUsAM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoii @enepanuu, Npupoae u
OKpYKaroUIIEH cpetie.

JImdHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4deOHOTO Tpeamera «buomornsy
JOJDKHBI OTpakaTh TOTOBHOCTh M CITIOCOOHOCTh 0OYJAIOIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPCHHEHW IMMO3HMIIMECH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHX  YOEXJICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIMPEHUE KUZHEHHOTO
OIbITAa W OMbBITA JIEATEIBHOCTH B MPOLECCE PEATN3alMU OCHOBHBIX HAIPABJICHUN
BOCHUTATEIILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUYaIOIIeTOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HAaHUE CBOUX KOHCTUTYIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TMpPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNISITh COOCTBEHHYIO TIO3UIIMI0O MO OTHOILIEHHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSITH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLIMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, MO3HABATEJBHBIX U MCCIEAOBATEILCKUX 3a7a4, YBa)KUTEJIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpH OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTapHOM U BOJOHTEPCKOM JAEATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAaHHOCTHh POCCUHUCKON IPaXkKTaHCKOW MICHTUYHOCTH, TATPHUOTH3MA,
YBaXKECHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoii, ropaoctu
3a CBOM Kpau, CBOK PoauHy, CBOM SI3bIK M KYJIBTYPY, IIPOLLIOEC U HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHWE K MIPUPOJIHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IC;

CIIOCOOHOCTh OIIGHWBAaTh BKJIAJ] POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJOTWH, TMOHUMAHWS 3HAYCHHs OHOJOTMM B TO3HAHUU 3aKOHOB
TIPUPOJIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOTO OOIIEeCTBA;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy’)K€HHUIO M 3amuTte (OrTeuecTsa,
OTBETCTBEHHOCTh 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMAThL OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTENISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TPHUHATHUS I[IEHHOCTEH CEMEHWHOW JU3HU B COOTBETCTBHM C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETHUYECKOE OTHOILEHHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOICHUI;



MOHUMAaHUE YMOIIMOHATILHOTO BO3/ICHCTBHUSA KUBOU IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAaX HCKYCCTBa, CTpEMIICHHE
NPOSBIISTH KAY€CTBA TBOPUECKOM TNYHOCTH;

5) ¢usnueckoro Bocnutanus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO (0J1ArONOJyYHsI:

NMOHMMAaHUE W pealu3alus 3J0POBOTO M 0e30MacHoro oobpasa >XKU3HU
(3mopoBOE€  TUTaHWE, COOJIIOICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaMaHCHUPOBAHHBIM PEXKUM 3aHATHH U OTABIXa, peryispHas QuzndecKas
aKTUBHOCTb), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILEHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IIEHHOCTH TIPaBWJ HWHAMBHIYAJIbHOTO ¥  KOJUIEKTMBHOTO
0€30MacHOTo MOBEJCHHS B CUTYAIIHsIX, YTPOKAIOMIUX 3JOPOBBIO U KU3HHU JIIOIEH;

OCO3HAHHWE TIOCIEICTBUN W HEMPUATHS BPETHBIX NPHUBBIUEK (YHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypEHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JESITETPHOCTH TEXHOJOTHUYECKOW M COIMATBbHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JICSITEIbHOCTE;

UHTEpEC K Pa3IMUHBIM cepam npodheccCuoHaTbHOM JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccndn U peann30BBHIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA30BaHHMIO Ha
NPOTSHKEHUU BCEH KU3HU,

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYJBTYphl: MPUOOpPETEHUE OIIbITa
IUIAHUPOBAHMUSI TIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX TOCHEACTBUN s
OKPYXaroLEN Cpeasl;

OCO3HaHHE TI00ATBHOTO XapakTepa SKOJOTHUECKUX MpOOJIeM M MyTel HuX
pelIeHus;

CHOCOOHOCTh HCHOJIB30BaTh MpPHOOpETaeMble MNpPU H3YYEHHH OHOJIOTHU
3HaHWSI W yMEHHUS TIPU PEIICHUH TpoO0ieM, CBSI3aHHBIX C paldOHAIBHBIM
NPUPOJONOIb30BaHUEM  (COONIOACHHE  TpPaBWJI  TMOBEACHHS B INPUPOJIE,
HAIPaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOChepHI);



AKTUBHOE HENPHUIATHE JEHCTBUM, MNPHUHOCALIMX Bpel  OKPYXKarolIeH
OPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE HKOJIOTHMYECKUE
NOCJIE/ICTBUA MPEINPUHUMAEMBIX JEHCTBUN U PEAOTBPALIATh HX;

HAJIM4YME Pa3BUTOTO 3KOJIOIMYECKOTO MBIIUICHHUS], SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH DKOJIOTUYECKOM HaIIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCA MMM B II03HABATEJIBHOM, KOMMYHUKATHBHONW M COLMAIBHOMN
NPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IMTPAKTUYECKOMN ESITEIIbHOCTH 3KOJOTHYECKOU
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UYMTATEIbCKOM KYJBTYpPhl KakK CpEICTBa
B3aUMOJICUCTBHS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE cheun(puky OHOJOTMM KaK HayKH, OCO3HaHUs €€ poju B
(OpMHpPOBaHNWN PALMOHAIBHOTO HAYYHOIO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
NPEJICTaBICHUS 00 OKPYXAlolIeM MHUpPE KaK O €IWHCTBE MPHUPOABI, YelOBEKa U
oOuiecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeK1EHHOCTh B 3HAYMMOCTU OMOJIOTMU JJIi COBPEMEHHOW LMBHIN3ALMU:
obOecrieueHrss HOBOTO YpPOBHS Pa3BUTHS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX  pEIIaTh  PECypCHbIE TPOOIEMBbI  Pa3BUTHS
4eJIOBEYECTBA, MOMCKA MyTeH BbIXOJA U3 INIOOAIBHBIX IKOJIOTHMYECKUX MPOOJIeEM U
obecrieyeHus  Mnepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCTIOJB30BAaHUIO TPHUPOAHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKUX 3HAaHUHM B LEJAX
NOBBIIICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTu (DYHKIIMOHAIBHON TPaMOTHOCTH OOydarommxcs, Gpopmupyemoit
IpY U3y4YEHUU OUOJIOTHH;

NOHMMAaHUE CYIIHOCTA METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM WCIIOJIb30BaTh MOJy4YaeMble 3HaHMs J/Ji1 aHajiu3a u
OOBSICHEHUSI SIBJICHUI OKPYXKAlOLIEro MUpa M MPOUCXOJAIIMX B HEM HM3MEHEHHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUEHHS HAa OCHOBE HaydHbIX (AKTOB U
UMEIOIIMXCS JAHHBIX C IEJIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS AJIs
pelIeHus Npo0JieM B pealibHbIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHUE LIEHHOCTM HAyYHOM JEATEIbHOCTH, NOTOBHOCTH OCYIIECTBIISTH
NPOEKTHYIO M HCCIE0BATENBCKYIO AEATEIbHOCTh HHUBHUIYaIbHO U B TPYIIIIE;



FOTOBHOCTH M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNIO, K AKTHBHOMY TOJYyYE€HHIO HOBBIX 3HAHWHA TIO OHWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIBTATBI

MertamnpeameTHble pe3yabTaThl OCBOCHHUSI yueOHOro mpenmera «buonorus»
BKJIIOYAIOT: 3HAauUMble IS (OPMHUPOBAHHMS MHUPOBO33PEHUS OOYYaAIOLIUXCS
MEXKIUCHUIUIMHAPHBIE (MEXMPEAMETHBIC) OOLICHAYYHbIC MOHSITHS, OTpa)karolue
[EJOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHEHUPUKY METOIO0B TMO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTusi, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
WCCIICIOBaHWE,  HAONIONCHHWE, W3MEpPEHUE, OKCICPUMEHT | JPYTHX),
YHUBEpCAJIbHbIE yueOHbIe JAcHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIE), obecreunBaroue dbopmupoBaHue (byHKIIMOHATIBHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETCHIIMU OOYy4aroluXxcsi, CIHOCOOHOCTb
00yJaronmxcs UCIOJIb30BaTh OCBOCHHBIEC MEXKIUCIUTUIMHAPHEIE,

MHUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHblE JEHCTBUS B
ITO3HABATEJILHOW U COLMAJIBHOMW ITPAKTHKE.

MertanpeaMeTHbIE PE3YNbTaThl OCBOCHHUS MTPOTpPaMMBbl CpPEIHETro OOIIEero
00pa3oBaHMsl IOJKHBI OTPaXaTh:

OBaanenne YHHUBEPCAJIbHbIMU Y4eOHbIMU NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSTENIbHO  (OpMYJIMpPOBATh W aKTyaJdu3upoBaTh  MpoOJIEeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanmm3a, CHHTE3a, CpaBHCHHUS, KiacCU(pUKAIIH, 0000IICHHS ), pACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C JIPYTUMH MOHSATUSIMH);

ONPEACIATh LEJIH ACATEIbHOCTH, 3a/iaBas MapaMeTpbl W KPUTEPUU UX
JOCTHKEHHUS, COOTHOCUTh PE3YJIbTAThl ACATEILHOCTH C MTOCTABICHHBIMU LICJISIMU;

WCII0JIB30BaTh OMOJIOTUYCCKUE MTOHATHUS JIS OOBSCHEHUS (DAKTOB W SIBJICHUIN
YKUBOW NPUPOBI;

CTPOUTH JIOTMUECKHE paCCY>KIeHUs (MHIYKTUBHBIC, JICIYKTUBHbBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYMsS] B paccMaTpUBAEMBIX
SIBIICHUSX, ()OPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IEIbHBIC CpeAcTBa ISt MpeICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4ae€MbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKKe  TMPOTHBOPEUMH  Pa3HOrO0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEIICHHUS MPOOJIEMBI ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHabHBIX U HEMATepUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESATEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3Y/IHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBaTh W  BBINOJNHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEUICHUU KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEILCKHE HeCTBUS:

BJIa/IETh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIbCKON U MMPOCKTHOMN JIESTEIbHOCTH,
HaBBIKAMM  pa3peuieHus npodiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMUS,

UCMOJb30BaTh pPAa3jMyYHbIE BUJABI JEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HAHWS, €ro WHTEpIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYyallUsAX, B TOM YHUCIIC TIPH CO3/IaHUH YI€OHBIX U COLMATBHBIX MTPOEKTOB;

dbopMHpOBaThL HAYYHBIN THUI MBIIUICHUS, BIaJeTh HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMU U METO/1aMHU;

CTaBUTb U (OopMynHpoBaTb COOCTBEHHBIE 3a7aud B OOpa3oBaTENbHOMU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITh  TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3WpOBaTh 3aaady,
BBIJIBUTATh TUNOTE3y €€ pEeIICHHUs, HaXOIUTh apryMEHTHl MJis JI0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHHM, 3a1aBaTh TapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHHUs 3a7add  pe3yabTaThl,
KPUTHYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
yCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN TOUCK TEPEeHOCa CPEACTB M CIOCOOOB
TEHUCTBUA B MPO(GECCHOHATBHYIO CPEy;

yYMETb TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M MPAKTHUECKYIO OOJACTH
KU3HEJCATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE HJIECW, MpeJyiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]1a9H, IOMYCKAIONINE aJTbTCPHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpMAIUU (TEKCTEe Y4eOHOTO
nocoOusi, HAay4YHO-IIOMYJIAPHOM JUTeparype, OHOJIOTHUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UPOBATH



uHGOPMAIUIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS, KDUTUUECKUA OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMIPOTUBOPECUHBOCT;

(GbOpMyTHpOBaTh 3aMPOCHl U TMPUMEHATh PA3TUYHBIE METOJbBI MPH TIOUCKE H
oTOOpe Ouosiornueckoi MHMOpPMaIMU, HEOOXOIUMOM JIJIsi BBIMIOJHEHUS y4eOHBIX
3a/1ay;

npUOOPETaTh OMBIT KCIOJIB30BaHUSA HHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIBTYPY aKTHBHOTO HCITOJT30BAHUS Pa3THYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMYy  MPEACTABICHHUS
Oounonornyeckoit uHbopmaluu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H Apyroe);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
OMOJOrMYecKod HMHPOpPMALMEH: MPUMEHATh XHMHUYECKHE, (u3nyeckue u
MaTeMaTUYeCKUe 3HaKM W CUMBOJBI, (HOpMyibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAClO3HAaBaHWA W 3aUTHl  WH(OpMAaIuy,
uH(OPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIIECTBIISATh KOMMYHHUKAITH BO BCeX cpepax >KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU TIO CYIIECTBY OOCY>KAaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJAEHUS OTHOCUTEJILHO BBITIOJIHEHUS TMpeJjiaraeMon
3a/1a4, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI JIPYTrUX YYaCTHHUKOB
JIAAJIOTa U TUCKYCCHM );

pacmo3HaBaTh HEBEpOAJIBHBIE CpEJCTBA OOIICHWS, TOHMMAaTh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPENOCHIIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYyallWH,
YMETh CMSATYaTh KOH(QJIMKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIEHUS W B3aMMOJCHUCTBHS, TTOHMMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU popMe (hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTth CBOIO TOUKY 3PEHHSI C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIINECTBA KOMAHIHOW W WHAWUBUIYaTbHON
paboThI IPU PEIICHUN OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YUeOHON 3a/1auH;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JIEUCTBUM C yd€TOM OOIIUX
UHTEPECOB M BO3MOXXHOCTEH KaXk10TO WieHa KOJIJICKTHBA,;



II[PUHUMATh  LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHHIO: COCTAaBIISITh IUIAH JCWCTBUI,
pacupenenarh pojad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM palOThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJAa U Ka)KAOI'O0 y4YaCTHUKA KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeuiaratb HOBBIE NIPOEKTHI, OLEHMBATh HUIEHU C TO3ULHAA HOBHU3HBI,
OPUTHHAIBHOCTH, PAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHME B Pa3IMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PEryJsTUBHBIMU ACHCTBUSIMM:

1) camoopranusauus:

UCTIONb30BaTh OMOJOTUYECKHE 3HAHUS JUIsl BBISBICHUS MPOOJIEM M UX
pelICHUs B )KU3HEHHBIX U YU€OHBIX CUTyallUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUM II€JIEBBIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYIKax II0 OTHOLIEHWIO K JKUBOM INPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYLIECTBJIATh IO3HABATEIIBHYIO ACATEIBHOCTD, BBIABIIATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHON
NEATEJIbHOCTH U KU3HEHHBIX CUTYaLHAX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIEHUS MpoOieMbl C  y4ETOM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M TIPEATIOYTCHHII;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKU yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieNnaTh OCO3HAHHBIA BBHIOOP, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHNUE;

OLICHUBATh IPUOOPETEHHBIN ONBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKON 3SPYIULUU B
pa3HBIX 00JacTAX 3HAHHWKM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIBHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIECSTEJIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIAJETh  HABBIKAMM  IO3HABATEJIbHOM  pe(JeKcCMu KakK  OCO3HAaHUS
COBEpIIAEMBIX JECHCTBHUM M MBICIUTEIBHBIX TMPOLECCOB, HMX PE3YJIbTATOB U
OCHOBaHUH, UCHOJB30BaTh MPUEMBI pedIEKCUU ISl OLIEHKU CUTyalluH, BbIOOpa
BEPHOI'O PEILLICHNUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh pPELICHUA 10 HUX
CHIKEHHIO;



II[PUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX I[PU aHaIu3€ pe3ybTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYIrHUX:

NPUHUMATh Ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl APYIMX I[pPU aHaIu3€ pe3yabTaToB
NEATEIIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BHUBaTh CIOCOOHOCTH TOHUMATH MUP C TTO3UINH JIPYTOTO YeJIOBEKa.

NPEAMETHBIE PE3YJBbTATBI

[TpenmetHbie pe3ynapTaThl OocBoeHUsi nporpamMMbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienudrueckre st yaeOHoro npeamera «bruonorus»
Hay4YHbIC 3HAHUS, YMEHUSA U CIOCOOBI ICUCTBUN MO OCBOCHHIO, HHTEPIPETAIINH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3iMyYHBIX y4e€OHBIX CUTyalUsX, a TaKKE B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenmerHbie
pe3ynbTaThl MPEACTABIECHBI IO TOAaM 00yUYEHHS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydueOHOro mpeamera «buomnorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUSA ECTECTBEHHbIX HAyK, B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa MU HAyYHOIO MHUPOBO33PEHMS, O BKIIAJIE POCCHICKUX U
3apyOeXHBIX Y4YEHBIX-OMOJIIOTOB B pAa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEILCHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COJAEpKaHHE OMOJIOrMYECKUX TEPMHHOB M MOHSATHUI:
KU3Hb, KJIETKA, OPraHm3M, MeTaboiu3M (OOMEH BEIIECTB M TIPEBPAIICHHE
SHEPIuH), FOMEOCTa3 (CaMOpEryJsiliys), YPOBHEBAs OpraHU3alUs JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEJEHHUE (PENPOAYKLIHUS ), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3jlaraTb OWOJIOTMYECKHE TeOopuu (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpaJbHas JOTMa MOJEKYJIspHOH Ouomoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuenust (0 HeHTpax MHOroo0Opasusi u
MPOUCXOXKICHUS KyJIbTypHbIX pactennit H. V. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIAMU HAYYHOIO MO3HAHUA B OMOJIOTUHU: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUMW, OpraHU3alys W IPOBEJICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXKIY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJIYYEHHBIX



pPEe3yNbTaTOB, WCIOJIb30BAHHBIX HAy4YHBIX INOHATHH, TEOPUM M 3aKOHOB, YMECHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIECIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBpALICHUs] SHEPIUU B KIIETKe, (DOTOCHHTERA,
IUTACTUYECKOTO M DHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIUIOJOTBOPEHUS, PA3MHOXEHUS, WHIUWBHUIYaJIbHOTO PpPAa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh IMOJyUYECHHbIE 3HAHUS I OOBSICHEHHUS OHOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NMPAKTHYECKUX PEUICHUI B IOBCEIHEBHOU
KHU3HU C IeNpl0 obOecreyeHusi 0e30MacHOCTH CBOETO 3I0POBbSI U 3/10POBbS
OKPY>KaIOIIUX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
NPUPOIHON cpesie, MOHUMAHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOMU OHOJI0THH 17} OMOTEXHOJIOTUA Il  PalMOHAJIBHOTO
IPUPOJOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3a/Jadyd Ha MOHO- U
TUTHOpUIHOE CKpELIMBAaHUE, CLEIUIEHHOE HAcleI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHU/IHOTO CKPEIIMBAHUS JJIsl NpE/CKa3aHUsl HACIEJOBAHUS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHITH J1a0OpaTOpHbIE U IMpaKTHUYEeCKHe padoTbhl, COOIOaTh
npaBuiIa mpu paboTe ¢ y4eOHBIM U Ja00PATOPHBIM 000PYA0BAaHUEM;

YMEHHE KPUTUYECKH OIEHUBATh W HWHTEPIPETHPOBATH HH(GOPMAIUIO
OMOJIOTMUECKOTO  COJAEPKAaHMS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAaccOBOM MH(pOpMALUY, HAYYHO-IOMYJISIPHbIE
MaTepuajbl), STHYECKHE aCMEKThl COBPEMEHHBIX HCCIEA0BAaHUI B OHOJIOTHH,
MeIuIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIECHMUS,
000011251 OMOJIOIMYECKYI0 MHPOPMAIIUIO M3 HECKOJBKUX HCTOYHHMKOB, IPAMOTHO
UCII0JIb30BaTh NOHATHITHBIN anmapat OMOJIOTUH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs ydueOHOro mpeamera «buomnorus» ¢ 11
Kjlacce JOJKHBI OTPAXaTh:

c(OpPMUPOBAHHOCTb 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHHMs, O BKIAJI€ POCCHICKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA ISl pELLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COAEpKaHUE OMOJIOTMUECKUX TEPMUHOB U MOHITHUA: BUJ,
HOMYJISAIUSL, TEHO(POHJ, 3BOJIOLUS, ABIXKYIIHE CUJIbl ((aKTOphI) HBOJIIOLINH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BH000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,



HPKOCUCTEMA, TMPOAYUEHThI, KOHCYMEHTBHI, PEAYUEHThI, LENd MUTaHus,
AKOJIOTHYECKas TUpaMua, OMOTreoneHos, onocdepa;

yMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHUs DSBOJIIOLMM), 3aKOHbI U 3aKOHOMEPHOCTU
(3apogpimieBoro cxojactea K. M. bopa, uepeoBaHusi TiaBHBIX HampaBiIeHUN U
nyteit sBosmroriu A. H. CeseprioBa, yuenus o 6mochepe B. 1. Bepnanckoro),
OTIPEICTIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOIAMH HAYYHOTO TIO3HAHUA B OMOJIOTHUHU: HAOIIOACHNUE U
ONHCAaHUE JKUBBIX CHUCTEM, NPOLIECCOB U SIBICHWM, OpraHu3alys U NpOBEACHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTAa,  BBIABW)KEHHWE  THIIOTE3bl,  BBISBICHUE
3aBHCHMOCTH MEXAY HCCIEIyeMbIMH BEIUYMHAMH, OOBSICHEHHE MOJTyUYECHHBIX
pe3yNIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHATHUH, TEOPUHA M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBLICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJIOTHMYECKUX
OOBEKTOB: BHUJOB, TOIYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTeOIIeHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUA00Opa30BaHUs, MPUCTOCOOICHHOCTH
OpraHU3MOB, JIEHWCTBUS SKOJOTMUYECKUX (DAKTOPOB Ha OpraHM3MBbL, IEpeHoca
BEUIECTB U TIOTOKAa 3HEPIHMU B DKOCHUCTEMAaX, AHTPONOTEHHBIX W3MEHEHHH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OHMOTr€OXMMHUYECKHX
IIMKJIOB B Onocdepe;

YMEHHE TMPUMEHSATh TMOJyUYCHHbIE 3HAHUS I OOBSICHEHHS OHOJIOTHYECKUX
MPOLIECCOB U SIBJICHUU, NJISi TMPUHSTHUS MPAKTUUECKUX PEIICHU B MOBCEIHEBHON
KHU3HU C LEeJpl0 obOecrieyeHs O€30IaCHOCTH CBOETO 3J0pPOBbsl U 3/10pPOBbS
OKPY>KaIOIIUX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
NPUPOIHON cpesie, MOHUMAHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHY /1JIs1 pallMOHAJIBHOTO MPUPOIOTIOIb30BAHMS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJIOrMYECKUE 3aJaud, COCTABIIATH CXEMBI
MepEeHOCca BEIIECTB U PHEPTUU B IKOCUCTEeMax (LIeNH MUTaHUsA);

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M NpaKTUYECKUe padoThl, COOIOATH
npaBuia mpu paboTe ¢ y4eOHBIM U TJa00PATOPHBIM 000PYA0BAaHUEM;

yMEHUE KPUTHUYECKH OIEHUBATh MW HUHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPIKAaHMS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA U3
Pa3TMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOW MH(pOPMAIINU, HAYIHO-TOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TJ100adbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE U YCTHBIE COOOIIECHMUS,
000011251 OMOJIOrMYECKYI0 MHPOPMAIIUIO U3 HECKOJBKUX HCTOYHHMKOB, IPAMOTHO
MCII0JIb30BaTh NOHATHITHBIN anmapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
bu6mmoreka [IOK
! buonorus rax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCTEMEI U NX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUNA COCTAB U CTPOEHHUE KIIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIETKHA 6 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE Pa3BUTHE 5 1 bubmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCTD 2 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'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 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ieJioB U TeM ungpoBbie
Ne /i P Kontpoasnbl | IlpakTudeckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
1 0 9 1
JBOIIOUHOHHA] OHOTOTHS https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraausmsl U OKpYKaromas cpeaa 5 1 bubmorera [IOK
P py - pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHUE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [{OK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 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 KUIIACC
KosanvecTBo yacoB JIeKTPOHHbIE
ara OBbIE
Nomw/m | Tema ypoka Kontposs | Ilpakruuec | Jar nu(ppoBHI
Bcero HbIe KHe H3yYeHHUsI o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU IPUPOIBI.
) [IpakTuyeckas padora Ne 1 | 0.5 bubanorexa [IOK
«/cronp30BaHUE PA3IMYHBIX METOJOB ' 12.09.2023 | https://m.edsoo.ru/863e6122
MIPU U3YYCHUH OMOJIOTUYECKUX 0OBEKTOB)»
3 buonornueckue cucTemsl, MPOLECCH U UX | bubnnorexa [JOK
H3y4yeHue 19.09.2023 | https://m.edso0o.ru/863e6564
4 XuMHUYECKHH cocTaB KieTku. Bona | bubmuoreka [JOK
MHUHEpaJIbHBIE COIU 26.09.2023 | https:/m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 b .C 0 1
SATH- LOCTAR | CTPOCHHC DEIKOB 03.10.2023 | https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
KatanuzaTopsl. JJaboparopnas padora Ne 1
6 «M3yueHne KaTaIuTHYECKON aKTUBHOCTH 1 0.5 bubmorexa HOK
Y ' 10.10.2023 | https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMHIIa3bl WK
KaTaJia3bl)»
bu6mmorexa [IOK
7 h% )| 1
TICBOABL. JHITHA 17.10.2023 | https://m.edsoo.ru/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 bubmuorexa [JOK



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

24.10.2023 https://m.edsoo.ru/863e6d5¢c
9 Hcropus u meToabl U3ydeHUs KIETKHU. bubnuorexa [JOK
Kinerounas Teopus 07.11.2023 | https://m.edsoo.ru/863e6e88
10 KieTka xak neigocTHas )KHBasg CHCTEMA
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «/3yuenue
. bubmuoreka [JOK
CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX,
11 5 5 -~ 0.5 14.11.2023 https://m.edsoo.ru/863e6ff0
rpu0OB 1 OaKTEepUi 101 MUKPOCKOIIOM Ha 1. hitps://m.eds0o.rw/863¢716¢
TOTOBBIX MHKpOIIperapaTax U ux
OIIMCaHUEY
bubmuoreka [JOK
12
Omen BemecTs wt MeTaboIH3M 21.11.2023 | https://m.eds00.1ru/863e766¢
bubmuoreka [JOK
13 PorocuuTes. XemocnHtes 28.11.2023 | https://m.eds00.ru/863e7¢98
. bubmuoreka [JOK
14 Dueprerueckuii 0omen 05.12.2023 | https://m.edsoo.ru/863¢7aae
’KuszHeHHbIN UMK KISTKU. [leneHue
KJIeTKu. MuTo3. JlabopaTopHas padora Ne
15 3 «HabaroneHne MUTO3a B KIIETKAX 0.5 bubmmorera [TOK
g ' 12.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakuus MaTpuyHOTO bubnuoteka [JOK
CHHTE3a 19.12.2023 | https://m.edsoo.ru/863e796¢
bu6mmoreka [{OK
17 T —0 3]
PaHCILIIA HOCHITTEs BEJka 26.12.2023 | https://m.eds00.1ru/863e796¢
18 Hexnerounsie (hopMbl )KU3HA — BHPYCHI bubmmorexa LIOK
P 124 16.01.2024 | https://m.edsoo.ru/863¢7540
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB bubnnorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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

23.01.2024 | https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [IOK

20 Meii
eHos 30.01.2024 | https://m.edsoo.ru/863¢e7f4a
OO6pa3oBaHue U Pa3BUTHE MMOJIOBBIX
kietok. OrmnonoTBopenue. Jlaboparopras
21 abora Ne 4 «II/[I3 LIeII){I/Ie CT OGHI/II;)[ ’ 0.5 bubmorexa HOK
P B Y P ' 06.02.2024 | https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
22 WNHnuBuyanpsHOE pa3BUTHE OPraHU3MOB bubmorera [JOK
AHBIAY P P 13.02.2024 | https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U bubanorexa [IOK
W3MEHUYUBOCTH 20.02.2024 | https://m.eds00.ru/863e86{2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MpU3HaKOB. MOHOTHOpHUTHOE bubmorexa HOK
P . P 27.02.2024 | https://m.eds00.ru/863e8878
CKpEIIUBaHNE
)5 JuruOpuaHoe ckpemuBaHue. 3aKoH bubnmnorexa [JOK
HE3aBUCHUMOI'O HACJIEA0BAHUS IIPU3HAKOB 05.03.2024 | https://m.edsoo.ru/863e89a4
CueruieHHOe HaclIeI0BaHKE MMPHU3HAKOB.
Jlaboparopnas padota Ne 5 «3yuenue
26 PEe3yNbTaTOB MOHOTUOPUTHOTO U 0.5 bubmuoreka [JOK
JTUTHOPUTHOTO CKPEIIUBAHUS Y ' 12.03.2024 | https://m.edsoo.ru/863e8c60
O30 MBI HA TOTOBBIX
MHUKpOIIpenaparax»
7 I'eneruka nosna. Hacnenosanue bubmuoreka [JOK
MPU3HAKOB, CUEIJIEHHBIX C ITOJIOM 19.03.2024 | https://m.edsoo.ru/863e8c60
)3 H3menunBocTh. HeHacneacTBeHHas 0.5 bu6mmorexa [IOK
M3MEHYMBOCTH. JIJabopaTtopHas pabora Ne ' 09.04.2024 | https://m.edsoo.ru/863e8efe



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
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6. 3yuenne MonupuUKaiMoOHHOM
M3MEHYHUBOCTH, TIOCTPOCHUE
BapHUAMOHHOTO PsiJIa ¥ BApHALMOHHOM
KpPHUBO»

HacnexncrsenHas N3MEHUYNBOCTD.

29 Jlaboparopuas padorta Ne 7. «AHamu3 | 0.5 bubmmorexa [JOK
MyTalMi y 1po30(UIIbl Ha TOTOBBIX 16.04.2024 | https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6nmoreka [JOK

30 Peneriia sezoneka ! 23.04.2024 https://m.edSO(])_.[ru/ 863e¢8d78
PesepBHrlil ypok. O6001IeHNE 110 TEME

31 «HacnencTBeHHOCTE U U3BMEHUYUBOCTD 1 30.04.2004
OpraHU3MOB»

32 Cenekius Kak HayKa U IIpoLece 1 bubmorexa LHOK

07.05.2024 | https://m.edsoo.ru/863e9214

3 MeTtoabl U JOCTHKEHUS CEJICKIIUHU 1 bu6mmorexa [IOK
pacTeHUH U KUBOTHBIX 14.05.2024 | https://m.edsoo.ru/863e9214

34 buotexHoorus Kak orpacib | bubnnoreka [JOK
MPOU3BOACTBA 21.05.2024 | https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



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 KIIACC

KosamnuecTBo yacoB JIeKTPOHHbIE
Nomw/m | Tema ypoka Kontpoas | Ilpakruuec | [ara uugpossie
Bcero Hble KHe H3yYeHHUs o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypchl
1 DBOJIIONHS U METOJIBI €€ U3yUeHUs 1 bubmmorexa [TOK
B A Vi 05.09.2023 | https://m.edsoo.ru/863ea20e
) Wcropus pa3BUTHS PEACTaBICHUN 00 1 bubnnoreka [IOK
3BOJIIOLIUN 12.09.2023 https://m.edso00.ru/863¢9570
bu6mmorexa [IOK
3 M 1
HKPOSBOIOLI 19.09.2023 | https://m.edsoo.ru/863e9¢cle
[Tomymnsmus kKak AIeMEeHTapHas eIUHUIA
4 BHJIa U HBorOIMU. JlaGopaTopHas pabora | 0.5 bubnuotexa [JOK
Ne 1 «CpaBHeHUE BUIOB T10 ' 26.09.2023 | https://m.eds00.1ru/863¢99¢c6
MOp(}oIOrHuIecKOMy KPUTEPHIO
5 JIBuoKyIIye cuibl (3NieMeHTapHbIe | bubnuorexa [JOK
(haKTOpHI) SBOTIOLIHH 03.10.2023 | https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 E i 0TO 1
CTECTBEHHbI OTOOP H €ro opMe! 10.10.2023 | https://m.edsoo.ru/863e9ed0
PesynbTarsl 3BOIIONUN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
. BH1000paszoBanue. JlaboparopHas pabora 1 0.5 bubnnoreka [JOK
No 2 «Onucanne mpucrnocobJIeHHOCTH ' 17.10.2023 | https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»
8 Hanpasnenust u myTy MakpO3BOJIIOLUN 1 bubmmorexa [TOK
P yt P B 24.10.2023 | https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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H
9 €00pPaTUMOCTH IBOJTIOIIUU 07.11.2023
10 WcTopus xu3Hu Ha 3emiie U METOAbI €€
M3y4YECHUs 14.11.2023
1 ['urioressl MpOUCX0XKACHUS )KU3HHA HA bubnuorexa [JOK
3emie 21.11.2023 | https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emie 1o 3pam u bubnuorexa [JOK
rnepuojiam 28.11.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUN
PaCTUTENBHOTO U )KUBOTHOT'O MHPA.
13 [Tpaktuyeckas padora Ne 1 «M3y4yenne 0.5 bubmmorexa LIOK
P P ) ?,,q ' 05.12.2023 | https://m.edsoo.ru/863ea8bc
MCKOMAeMbIX OCTAaTKOB PAaCTCHHH U
KUBOTHBIX B KOJUICKIIMSIX)
14 CoBpeMeHHast cucTeMa OPraHu4eCKOTo bubnnorexa [JOK
MHpa 12.12.2023 | https://m.edsoo.ru/863e¢a48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
t P 19.12.2023 | https://m.edsoo.ru/863eac2c
16 JIBmokyire cuibl ((paKkTopsl) bubnuotexa [JOK
AHTPOIOTeHE3a 26.12.2023 | https://m.edsoo.ru/863ead44
17 O
CHOBHBIE CTaJIUU 3BOJIOLUHU YEJIOBEKa 16.01.2024
18 Uenoseueckue pacsl U NPUPOIHbBIE bubnmnorexa [JOK
aJanTalnuyu 4eJ0BeKa 23.01.2024 | https://m.edsoo.ru/863caea2
PesepBHEIi ypok. O000IICHHE TTO TEME
1 B
9 «BO3HUKHOBEHWE U Pa3BUTHE KU3HU HA 30.01.2024
3emiie»
20 DKOJ0rus Kak HayKa

06.02.2024



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

Cpenbl OOUTaHHS U YKOJIOTHUECKUE

bubmuoreka [JOK

21
(hakTopbl 13.02.2024 | https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckne
2 O0COOCHHOCTH PAaCTCHHI U3 PA3HBIX MECT 0.5 bubnmnorexa [JOK
obutanusy. JlabopaTopHas padora Ne 4. ' 20.02.2024 | https://m.edsoo.ru/863eb10e
«BrusiHEE cBETa HA POCT U Pa3BUTHE
YePEHKOB KOJICYCay
bubmuoreka [JOK
23 b
HOTHHECKHE (akTOpb 27.02.2024 | https:/m.edsoo.ru/863e¢b348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssanud. [IpakTuaeckas padora Ne 2
24 . . 0.5
«[ToacuéT mIoTHOCTH MOMYALUN Pa3HBIX 05.03.2024
BHUJIOB PACTEHUID)
bubmuoreka [JOK
25 Coo6 —0
OODIIECTBA OPTAfH3MOB HOHEHO3 12.03.2024 | https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI ) bubmorexa HOK
19.03.2024 | https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeIIN IKOCHCTEMBI.
27 Dkosorunueckue nupamuasl. CBoiicTBa bubmorexa LHOK
P ' 09.04.2024 | https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccust
28 IT
PUPOIHBIC IKOCHCTEMBI 16.04.2024
29 A
HTPOIOTEHHBIE YKOCHCTEMBI 73.04.2004
30 buocdepa — rinobdanpHas 3xocucTeMa bubnuotexa [JOK
3emiu 30.04.2024 | https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bu6mmoreka [JOK



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

ouocdepsr 07.05.2024 | https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B bnochepe 3emin 1 14.05.2004
1 CocyiiecTBoBaHUE TPUPOBI U 1 bubnuoreka [JOK
YeJI0BEUECTBA 21.05.2024 | https://m.edsoo.ru/863ebale
34 PesepHblil ypok. O6001IEHNE TEMBI 1
«Coo01mIecTBa ¥ 9KOJIOTUIECKHAE CHCTEMBD) 28.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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