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HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTHUM TEOPETHUYECKYI0 OCHOBY IS
OTIpEJICIICHUS TOIXO00B K (OPMHUPOBAHUIO COACPKAHUSA YydUeOHOTO MpeaMeTa
«buonorus» cocraBwim: KoHuenrtyaiabHble Tmonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIeH, CONIepKaHusi, pe3ynabTaToB OOy4YeHHS U
TpeOOBaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIUX LEIIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmiero oOpa3oBanusi B Poccuiickoit ®enepanuu, a TakkKe TMOJOXKEHUS O
cnernuduke OMONOTHH, €€ 3HAYCHUU B IMO3HAHUH KUBOW MPUPOJBI U 00eCIIeueHNN
CYIIIECTBOBAaHMS YellioBeuecKoro obimiectBa. CoriiacHO Ha3BAaHHBIM TOJIOKEHUSIM,
oTpe/ielieHbl OCHOBHBIC (DYHKITMHM MPOrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu nma€t TpeACTaBIEHHE O MesIX, 00 oOmei
CTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHI OOYYaIOUUXCS CpeACTBAMU
yaeOHOTO TmipeameTra «buosorusy, omnpeaenser o0sA3aTelbHOE MPEAMETHOE
colepkaHUe, €ro CTPYKTypy, pachpeaelieHne 1o paszieliaM H  TeMmaw,
PEKOMEHIyeMYIO IMOCJIeI0BATEIbHOCTh U3yUeHUs y4eOHOro Marepuaia ¢ y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEIbLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B nporpamme mo OuosorMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmuXcs MO OCBOCHUIO COJIEPKAHUS
OHOJIOTNYECKOT0 00pa30BAHMSL.

B nporpamme mo 6uonorun (10-11 xmaccel, 0a30BbI yPOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yYeHUHM OWOJOrHM, Onarojgapss 4eMy B HeW
IPOCMATPUBACTCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHWW, CBS3aHHBIX C
dbopMHupoBaHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIICHUS, TIPEICTABICHUN O 3I0POBOM
o0Opase >XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKpPY’Kalolleld MPUPOIHON cpele.
[ToaTOMy Hapsny ¢ M3ydeHHEM OO0IeOMOIIOrMYeCKUX TEOpUid, a TaKKe 3HAHUU O
CTPOSHHUH >KMBBIX CUCTEM PA3HOTO paHTa W CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OWMOJIOTHH YACICHO BHUMAHUE HMCTIOIb30BAHUIO
TIOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJe: TMPO(QUIAKTUKK HACIEIACTBEHHBIX 3a00JIEBAHUM YeENOBEKa, MEIUKO-
T€HETUYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eaecooOpa3Horo TMOBEICHHUS B OKPYXAIOIIeW NpUPOJHON cpeae, aHaiu3a
BIIUSTHUS XO3SHUCTBEHHOW ACSITEIBPHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro mnpenMera «buonorus» mpoauKTOBAHO HEOOXOJIMMOCTBHIO 00ecTeueHus



YCIIOBUM ISl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBHOIO OMOJIOTHUYECKOTrO
oOpa3zoBaHMs, KOTOpas Ipeanosiaraer (QopMuUpoBaHHE Yy  OOydaroIIMUXCA
CIIOCOOHOCTH aJalTUPOBAaThCA K M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIEIOCs
COBPEMEHHOr'0 MHpa.

buonoruss Ha ypoBHE cpenHero ooOiiero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaer (popMHUpOBaHUE y OOyYarOUIMXCSl MPEICTAaBICHUN O
HAyYHOW KapTUHE MHpA, pacIUpsieT U 0000maeT 3HaHUSA O KUBOW TpHpoie, e
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3alldd U 3BOJIOLUH, CO31aET
yCIOBUSL  JJIs: TO3HAHMWS  3aKOHOB  JKMBOM  Npupoasl, (OpMUPOBaHUS
(YyHKUMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 30pOBOro W Oe3omacHoro obpasza
KHU3HHU, SKOJIOTHUYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oOmero oOpa3oBaHMs,  COLMANIM3ALUU
oOyuvaronuxcs. M3yuenue Ouosiornu o0ecrneuynBaeT yciaoBus A (OpMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpaluu OHOJIOTMYECKUX 3HAHHUM C
IPEICTaBICHUAMHU U3 APYTUX YUEOHBIX MPEIMETOB, B YaACTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBMIM OCHOBY JMJIA ONpENENeHUus MOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COACpXNaHHs, TMPEACTaBICHHOT0O B MpOrpamMme Io
OuoJIorUu.

Otb60p conepkanust yueOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYLIECTBJIEH C MO3MIMK KyJIbTYpOCOOOpPa3HOrO MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: MOJKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
¢opMupoBaHuss 00mIEeH KyJIbTYphl, ONPEACNAIONINE aJeKBaTHOE IIOBEJCHUE
YesloBeKa B OKpYyXKarolled MPUPOIHOM cpesne, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
KU3HU U MpaKTUYECKou AesTeabHOCTH. Ocoboe MEeCTO B ITOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COJIepPKaHUs, KOTOPbIE CITy>KaT OCHOBOM JJisi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3allUu
OMOJIOTHYECKOTO 00pa30BAHMS.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme Io
OMOJIOTUM OCYILECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3alui U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusn»
BBIJICJIEHBI CIEAYIOIINE COAEpKATENIbHbIE TUHUM: «buonorus kak Hayka. MeTossl
HAy4YHOIo MNo3HaHus», «KieTka kak Ouonorumueckas cucremay, «OpraHusM Kak



Oouosnoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHuyecKOro MHUpay,
«OBOIIOLINSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTI.

Llens u3ydenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHME  OOYyYaloIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W MPHOOpEeTEHHUE YMEHUU
UCTIONb30BaTh ITH 3HAHHS MJS TPAMOTHBIX JEHCTBUII B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JlocTrmxkeHue 1end u3yueHus: yuyeOHoro npeamera «buosiorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIOIUMUCS CHCTEMBbl 3HAHUN O OHMOJOTHYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUiiaX, CIyXKalldX OCHOBOU
s (HOpMHUPOBAHMS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O
METOJaX Hay4YHOTO MO3HaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHM3alMH, BBIAAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrne y OOyYarOIIMUXCS TMO3HABATENBHBIX, MHTEJUICKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHAIM3a JAHHBIX O IMyTSX Pa3BUTUSA B
OMOJIOTMHM HAy4YHBIX B3IVISI0B, MW U MOJAXOAOB K H3YUYEHHIO >KHUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aINY;

CTAaHOBJICHHE Yy oOydaromuxcsi oOuieil KyJabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MHUpa KUBOW NpPHUPOJIbI HAa OCHOBAHMU 3HAHUI U OMNbITa, MOJYYEHHBIX NpHU
U3y4EeHUU OMOJIOTHH;

dopmupoBaHne y OOydYaOIIUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAYCHUE
OMONIOTMYECKUX 3HAHUM B MPAKTHUECKOH NEATEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IMO3HAHUS UYEIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOr0 OTHOIIEHUS K HEH, COOIOICHNS STUUECKUX
HOPM TIpY TIPOBECHUH OMOJIOTUYECKUX UCCIICTOBAHUM;

OCO3HaHWE IICHHOCTH OMOJOTMYECKUX 3HAHUM M7 TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYpPHI, A1 (POPMUPOBAHHS HAYUHOTO MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B NOBCEIHEBHOM KU3HU AJIs
OLICHKH TOCJEICTBUI CBOEH AESATEIBHOCTH 10 OTHOLIEHUIO K OKPY>KaIOIIeH cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero ooOumiero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0S3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB NpeaMeTHON o0nacTu « EcTecTBeHHO-HAy4UHbIE IPEIMETHD.



JInst u3yueHust 6MoJiIoruu Ha 6a30BOM YpOBHE CPEIHETO 00IIero 00pa3zoBaHus
oTBoaUTCS 68 vacoB: B 10 kimacce — 34 yaca (1 gyac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COILEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, (pusiocodueil, STUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMUpPOBAHUM COBPEMEHHOM HAay4yHOU KapTUHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

MeTobl TIO3HAHMSI KUBOM TPUPOBI (HAOTIOICHUE, SKCTIEPUMEHT, OMMCAaHNE,
U3MepeHue, Kiaccupukanus, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JAHHBIX ).

JdeMoHcTpanuu:

[Toprpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTo bl TO3HAHUS )KUBON TTPUPOJIBD.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas pabora Ne 1. «Vcmonp3oBaHHe pa3IUYHBIX METOAOB IMPHU
U3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U X OPraHU3AIUS.

XKuBble crucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTinuve
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIbI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHu3aIuu OMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYISLHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIneHOTHYSCKHit), OMoC(EPHBIA.

JdemoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU >KU3HUY», «YPOBHU OpraHu3aliuu
KUBOU IIPUPOIBI».

O6opynoBanue: moaenb moiekynsl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XUMHYECKHE DIIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIbHBIX BeElHIeCTB B KieTke. l[lomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zamenumblie 1 3aMeHUMbIE aMUHOKHUCIIOThI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOMCcTBa OenkoB. buonornuyeckue
(GyHKIMH OEIKOB.



depmeHTHl — Ouosiorudyeckue Katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIM WEHTp, cyOcTpaTHas cnenupuuHocTb. KodepmeHntsl. BuramMuHbL.
OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBonapl: MoHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kkcupu003a),
aucaxapuabsl  (caxaposa, JakTo3a) W ToyHcaxapuiabl  (KpaxMmall, TJIMKOTEH,
LEeJUTI0J103a). buonorndyeckue (GyHKIHMH YIIIEBOIOB.

Jlununel:  Tpurmuuepuabl, Gochomunuasl, crepouasl. [uapoduUIBLHO-
rupodobHble  cBoiicTBa. buonmornueckue ¢dyukumm aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB U JIMMHI0B KaK UCTOYHUKOB YHEPTHUHU.

Hykneunoseie xucnmotel: JHK wu PHK. Hykineornaer — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIUn.

[uronorus — Hayka o kierke. Kiierounast Teopus — npuMep B3auMOJICHUCTBUS
uzeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIETKH.

Knerka xak 1enoctHas >kuBass cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHYyTas Hapy>kHasi memOpana, moiyiekyasl /IHK kak renernueckuil ammapar,
CUCTEMa CHHTE3a OerKa.

Tunbl KIETOK: 3yKapuoTHyeckas U Ipokapuotruyeckas. (OcoOeHHOCTU
CTpOeHHUs MpokapuoTuueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKON KIIETKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoictBa v pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpanuble opraHounbl kinetku: OIIC, ammapat ['onbaxwu,
I30COMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Tpoucxoxaenne MHUTOXOHIpUN © 1actun. Buasl tmmactua. HememOpaHHBIC
OpraHoufbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUONIH, PECHUYKH,
KryTHUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropuslii HeHTp KieTku. CTpoeHue sjpa: siiepHas 000104Ka,
KAapHOILIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdemoHcTpanuu:

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

Juarpammel:  «Pacrpenenesue XUMHUYECKMX JJEMEHTOB B HEXKHMBOMU
npupone», «Pacrpenenenue XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLE.

Tabmuubr u cxembl: «llepuognyeckass TabnauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoseKyJbl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciotbl. [JHK», «Ctpoenue mosiexkybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CtpoeHue pacTUTEIBbHOM KIETKU», «CTpOEHHE MPOKAPUOTUUECKON KIIETKI,
«CtpoeHue sa1ipa KIETKN», « Y TIICBOABD, «JIUMHUABD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl TMPOBEACHUS
HAOIIOJICHUM, W3MEPEeHUM, HSKCIIEPUMEHTOB, MHUKpOIpENnapaTbl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

JlaGopatopHass pabora Ne 1. «l3yueHHe KaTaJIUTHYECKOM aKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlaGopatopHass pabota Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpernaparax u HX
OTIMCAHUE.

Tema 4. ) KusHe1eATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. AcCUMUIIALMS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTaboau3Ma.

Tunel oOMeHa BemecTB: aBTOTpOodHBINA U rerepoTpodHsiid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILIEHUU YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (¢oTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTH PoToCcMHTE3a. 3HAUCHUE (HOTOCHHTE3A JJIS JKU3HU
Ha 3emuie. BausiHue ycnoBuii cpenpl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCUHTE3Upyone 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
KW3HU Ha 3eMJIE.

DHepreTudeckuii 0OMEeH B KIeTKe. PaciierieHne BemiecTB, BBIICICHUE U
AKKyMYJUPOBaHHE OJHEPrud B KJIETKE. OTambl HSHEPreTHYecKoro oOMeEHa.
I'mukonus. Bpoxkenue m ero BuAbl. KHCIOPOIHOE OKHUCIEHUE, WIH KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbochopunupoBaHue. D¢ HEeKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknmm wmarpuyHoro cumHTe3a. [eHermueckas wuHpopmanus u JHK.
Peanuzanus renetmyeckod MH(poOpManuu B KJIETKe. ['€HETHUYECKH KOJ M €ro
cBorictBa. TpaHckpunius — maTpuuHblii cuHTe3 PHK. Tpancnsuus — 6unocunTes
oenka. Otanbl TpaHcasauuu. KoaupoBaHue amMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3uu — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc mmmynonepunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpaTtHass ~ TpaHCKpUIILIMs, peBepTaza W  uHTerpaza. lIpodunakrtuka
pacrpoCTpaHEHUs: BUPYCHBIX 3a00JI€BaHUII.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, . Y. UBanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metadbomuzm», «MHUTOXOHIPUSIY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Dotocunres», «Ctpoenue JIHK»,
«CTtpoeHue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd 1nukin Bupyca CIIN/a,
oakrepuodaray, «Permmukamus JJHK».

O6opynoBanue: Mmoaenu-aniukanuu «Yapoenue IHK u Tpanckpummmsy,
«buocunres 6enka», «CTpoeHue KIeTKku», Mmojeib cTpykrypsl JJHK.

Tema S. Pa3MHoOKeHHe U MHIAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounbii 1y, WM SKU3HCHHBIM LMK KiaeTku. MHTEpdaza m MuTO3.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Permkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIIL
JunnouaHeli M TAlIOMAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMAaTHUIBI.
[{utonornuyeckne OCHOBBI Pa3MHOXKEHUSI M  HWHJIWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKN CMBICT MUTO34.

[Iporpammupyemasi ruOenb KJIETKU — aromnTo3.

®opMbI pa3sMHOKEHUSI OPTraHU3MOB: OecIioyioe U MmosioBoe. Bunbl 6ecmnosnoro
Pa3MHOXKEHUSA: [IEJICHUE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKE, BEreTaTUBHOE pa3MHOXeHUE. VICKycCTBEeHHOE KJIOHMPOBAHUE
OPraHu3MOB, €T0 3HAYEHUE JJI CEJEKIIUU.

[TonoBoe pa3MHOKEHHE, €TO OTINYHSI OT OECTIOOTO.

Meiio3. Cranun menosza. Ilpoueccsl, NpOUCXOAIINE HA CTagUsAX MeEKo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunroeep. buonornueckuil cmbICl U
3HaYCHHUE MEeNo3a.

I'ameTtorenes — mporecc oOpa30BaHUS TOJOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W SUYHUKA. OOpa3oBaHWE M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOEHUSI SMIIEKIETOK W crnepMaro3ouaoB. Omiog0TBOpEHUE.
[Taprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrtanbl SMOPHUOHATBFHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobyienue, racTpyisius, opraHorene3. IloctamOpuonanbHoe pazButue. Tumbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: TMPsAMOE, HeNnpsaMoe (JTuuuHO4HOE). BiusHue



cpedbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pasButue pacrenuii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3sMHOKEHUS OPraHU3MOBY», «JlBoKHOE
OIUIOJIOTBOPEHUE y [IBETKOBBIX pAacCTEHHI», «BereraTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpPOEHHUE TIOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMmbl», «Knerounbiii mukny, «Pemmukanus JHK», «Murtosy,
«Menos», «lIpsamoe n HenpsMoe pa3BUTHEY», «I'aMETOTEHE3 Yy MIIEKOIUTAOIINX U
4eJ0BEKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

Ob6opynoBanue: MHKPOCKOTI, MHKPOITpENapaThl «CrnepMato3ou bl
MJICKOIIMTAIOLIETO», «SHIeKneTka miuekonuTarmero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJeib-alIuiuKanus «/lejieHue KIeTKu», MOJIEIb
JIHK, Mmozaenb MmetadazHoil XpOMOCOMBI.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

JlaGoparopuass pabora Ne 3. «HaOmromeHume MuUTO3a B KJIETKaX KOHUYHKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopuass pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Poib quTonoruu
U SMOpHOJIOTUM B CTAaHOBJICHMM Te€HETUKH. Bkiaa poccuilckux u 3apyOeiHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. Meroapl TeHeTHUKU (TUOPUAOIOTUYECKUA,
HUTOT€HETUYECKU, MOJEKYJSIPHO-TeHEeTHUeCKHil). (OCHOBHBIE TI'€HETUYECKUE
noHATHs. [ eHeTn4eckass CHMBOJIMKA, UCIOJIb3yEeMasl B CXeMaxX CKPELIMBaHUMN.

3aKOHOMEpPHOCTH HACJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpunHoe ckpelmuBaHue. 3aKoH eIuHO-00pa3us THOPUIOB TEPBOIO
nokoJieHus. IIpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
I'unoresa ynctorsl rameT. [1oHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpugHoe  CKpelmuBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIeOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpenBanue. Mcrnonp30BaHne aHaIu3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIPENIeSICHUsI TEHOTUIIa OCOOHU.

CuemienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIE€OBaHUIO I'eHOB. HapylieHne cuemieHus reHoB B pe3ysbTare
KPOCCHUHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHETHUECKUE KapThI.



['enetnka nmona. XpoMOCOMHOE OMpeAereHue moyia. AyTOCOMBbI U TIOJIOBBIE
XpoMocoMbl. ['omorametrHele W reTreporaMeTHele OpraHu3mbl. HacienoBaHue
IIPU3HAKOB, CLIETJIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOAN(UKATMOHHON U3MEHUYMBOCTH. BapuanmoHHbIi psil U BapuallMOHHASI KPUBAS.
Hopma peakuuu mpusHaka. KojJM4eCTBEHHBIE M KAUYECTBEHHBIE INMPU3HAKU U UX
HOpMa peakiun. CBolicTBa MOAUGMUKAIIMOHHON N3MEHYHUBOCTH.

HacneactBennasi, wiaM TreHOTUNMYECKas, W3MEHYMBOCTh. KomOMHAaTHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpPOUECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYUBOCTU. MyTanioHHas u3MeHUUBOCTh. Kitaccudukanus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4HHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HacliecTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka wenoBeka. Kapuotun uyemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YEeJI0BEKA: T€HEAIOrHUSCKUM, OJIM3HEIOBEIN, [IMTOTCHETHUCCKHUM, ONOXUMHYECKHA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENEIICHUE TE€HOTHUIA!
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YKCIJIE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnle 3a00JjieBaHUS 4YeJIOBEKa: TI'€HHBIC OOJIC3HHU,
OOJIe3HU C HACJEJCTBEHHOM MPEapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue © TreHepartuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMBI
3I0pOBOT0 00pa3a KU3HH, TMATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
Oosne3neld. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUHN U JIEYCHUN FeHETUYECKUX 3a00JIeBaHUM YyeI0BeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHUE U €ro
IATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIJICHHS W €ro LUTOTCHETUYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JluruOpuaHoe  CKpeHIMBaHHEY,
«luTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUAY, «Metio3»,
«B3anmoaencTBue alIeNbHBIX T'€HOB», «l'€HeTHYecKue KapTbl PACTEHU,
JKUBOTHBIX WU 4YeJloBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEAOBaHMS,
CHEIUIEHHOTO ¢ mnosiom», «Kapuotumel dYenmoBeka HW KUBOTHBIX», «Buasl
W3MEHUHUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
dakropay, «I'eHeTrka rpymm KpoBuw», « MyTanimoHHas U3MEHUHUBOCTHY.

O6opynoBanue: Mojenu-anmaIukanu «MOHOTHOPUIHOE CKpELIMBAHUE,
«Henonnoe npomuHupoBaHue», «JuruOpunHoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaTr «Jpo3zopuna» (Hopma, MyTauuu
(OpMBI KPBUIbEB U OKPACKH Teja), Tepoapuit «I'opox moceBHOIN.

JlabopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnast pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(QHIIbl HA TOTOBBIX MUKpPOIIpEenapaTaxy.

JlabopatopHas pabota Ne 6. «3yueHue MoaupuKaMOHHON U3MEHYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOMY.

JlabopatopHnas pabora Ne 7. «AHanu3 MyTanuid y Ipo30¢puiasl Ha TOTOBBIX
MUKPOIIpENnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHE U aHAJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cesekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IIpOILECC. 3apOKICHUE CEJIEKUUU U JIOMECTHKALMS.
Yuenue H. . BaBumoBa o 1eHTpax MPOUCXOXKISHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX >XKUBOTHBIX. CopT,
OpOJIa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKInU. MacCOBBIM U WHANBUYATbHBINH OTOOPHI B
CEJIEKIIMM PAacTEeHU M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpoACTBEHHOE
ckpeniuBanue — HUHOpuAuHr. Ywucras nuHug. CKpellMBaHUE YHUCTBIX JIMHUM.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otnanénnas rtulOpuamzamms U e ycnexu. VICKycCTBeHHBIN MyTareHe3 u
MOJIYYEHUE TOJMUIUIONJOB. JIOCTMIKEHHSI CENEeKIMU paCTeHHl, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUsA. OTambl
cozganuss pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHxeHepusa. Kiietounble KylbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KnonupoBanue BBICOKOIPOAYKTUBHBIX CEJIIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

Dkojoruyeckue W dtudyeckue  npobmembl. MO —  reHeTHYecKu
MOAUGUIIIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuupbl 1 cxembl: Kapra «lIeHTpbl NPOUCXOXKACHUS M MHOTI000pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuit», «Otnanénnas rudpuauzanus», «Padbotel akagemuka M. @. MBanoBay,
«lomumnounusa», «OO0BEKTHI OuoTexHONMOTHUNY, «KJIETOYHBIE KYJIBTYpHl U
KJIOHUpOBaHUE», « KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB Y KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Oxckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJICKIMU PACTCHUN H
YKABOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENLHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennocbulkn BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust u €€ MecTo B OUOJNOruU. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTtBa HBoMonMU. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOTHCH, TIEPEXOJHBIE (HOPMBI.
buoreorpadgudeckue: cxocTBO U paznuuue payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUYUs SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHUE: TOMOJIOTHYHbBIC, aHAJOTHUYHbBIC,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJCACTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX MyTeH Yy BCex
OpraHU3MOB.

OpomonronHas teopusi Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHHS
JapBUHM3MA. JIBWOKyIIME CWIBI JBOJIIONMM BUIOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMPEAECIEHHAS] M3MEHUYHUBOCTb,
0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomouu (CTI) u e€ 0OCHOBHbIE TTOJIOKESHHUS.

Muxkposposorus. [Tomymsius kak eIMHUIA BUIA U SBOJIIOIUH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTalmOHHBIN
mporecc M KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeiid
reHoB. M30I1ust 1 MUTpalus.

EcrecTtBeHHBINT 0TOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boonuu. [Ipumepst
PUCTIOCOOJICHH Y OpraHu3MOB. ApoMOpGh03bl ¥ HIUO-aTaNTAIIAH.

Bun wu BumooOpaszoBanue. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  HBONIONUU:  (pUileTUYECKas, JUBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxaenre OT HeCNelUaIu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienranu3anys. ATanTUBHAS paHalusl.

JdeMoHcTpanuu:



[Toprpersl: K. Jlunnei, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

TaOnuipsl u cxembl: «Pa3BuTHe OpraHMyecKoro Mupa Ha 3emiiey», «3apobIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppObI  3a
cyliecTBOBaHMe», «EcCTeCTBeHHBIM 0TOOp», «MHOroo6pa3ue COpPTOB PaCTCHHI,
«MHoroo0pasue  1opoJ  KMBOTHBIX), «ITonynsauuny», «MyTannonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoamantamuu», «OOmas aereHepamus,
«/lBmxymue cuibl 3Boirounmn», «Kapra-cxema wmapumpyra myreumectsus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHNe», « IKOIOTHUECKOE BUIOOOPAZOBAHUEY.

O06opynoBaHHe: KOJUJIEKIMS HACEKOMBIX C Pa3jIM4YHbIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, Koyuiekuus «lIpumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KHUBOTHBIX», MOJe€Tb «OCHOBHBIC HANpaBICHUS HBOJIIOLMHN», 00bEMHAs MOJEINb
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuueckas xapra wmupa, Koiekuus «Dopmbel CcoxpaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb ammumkanus «llepexpécr
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtune
JSATYUIKW», MUKpompernapaT «/lpo3oduna» (Hopma, myTanuu GOpMbI KPbLIbEB U
OKpAacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHIO».

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIE TpPENCTABICHUS O 3apOXKICHHWM >XKU3HU. HayuyHple rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
3BOMIONMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCIEpPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINH. HavanpHbIe dTansl
ounonornyeckoi »Bosmonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJIETKH. lIepBble KIETKM M HMX DBOJIIOLUS.
@opMHUPOBAHUE OCHOBHBIX I'PYMII KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. [laneoszolickas spa u €€ mnepuoabl: KEeMOPUMCKU,
OPJOBUKCKUH, CUITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaiiHo3olickas »9pa W €€ Tepuoabpl: TNaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIM.



XapakTepucTuKa KJIMMaTa W reojorudeckux mpoieccoB. OCHOBHBIE ATallbl
ABOJIIOIIUN PACTUTEIBHOTO M KUBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUW u
*KUBOTHBIX. [losiBNIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHpa KaK OTpaKeHHE 3BooUMUA. (OCHOBHBIE
CHUCTEMAaTHUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
MPOUCXOXKJIECHUHU YelloBeKa. MeToabl u3ydyeHus aHTpororeHe3a. CxojcrtBa U
pa3lInuus 4eI0BEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakrtopsl) — aHTpomoreHe3a.  HacieacrBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBbIH 0TOOp. OOIecTBeHHbIH 00pa3  KHU3HHU,
U3TOTOBJICHUE OPYIUM Tpya, MBIIILJICHUE, PEYb.

OCHOBHBIEC CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HemoBek
yMenbld, Yenoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKUM, Yenoek
pa3yMHubIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue pacel. OCHOBHBIE  OONBIIME  pachl:  €BPOMECOUIAHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHasi  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3maTcko-amepukaHckas).  YUepTbl  MPUCHIOCOONEHHOCTH  TMpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBHUAM CYIIECTBOBAaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHue CoytHeUHOM cuUCTeMBI», «Pa3ButHe
opraHuueckoro wmupa», «PacturenbHas KieTKa», <« KUBOTHasi  KJETKay,
«ITpokapuoTtuueckasi kineTka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIEC JIIOIN», «HeloBeueCKue pach».

O6opynoBanme:  Mysku  «lIpoucxokmenme — denoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTallblla, KPOMAaHBbOHIIA), CJETKH WU
U300pKEHUS KaMEHHBIX OpyJIud NepBOOBITHOrO YeaoBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebia), TE€OXpOHOJOTHYECKas Talnuna, KouieKuus «Dopmel
COXPAHHOCTH MCKOMAEMBbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PAaCTEHUUN U
YKUBOTHBIX B KOJIJIEKITUSIX).



DKCKypcHsi «IBOJIOLKS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAYYHBIN WIH KPAEBEAUECKUI My3€el).

Tema 3. Opranu3mbl U OKpYy:Kamoas cpeaa.

DKoJIOrus KaK HaykKa. 3aJau U pa3feibl 3KOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCJIeIOBaHUN. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Krnaccudukarmus sxomorndeckux (HakTOpoB:
abnotuyeckue, OWOTUYECKME U aHTPOINOreHHbIe. JleHCTBHE HSKOJOTHMYECKHX
(haKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTOoneproan3M.
[IpucnocoOGneHnss OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckne puTMBI.

buotnueckue (bakTopHI. Buner OMOTHUYECKUX B3aNMO/JIEVCTBUMN:
KOHKYPEHIIUS, XUIHUYECTBO, CUMOM03 U ero ¢opmel. [lapasutusm, koonepaus,
MyTyajJu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYSCKHX B3aUMOJICHCTBHM JUIS CYIIICCTBOBAHUS
OpraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU nonyysiquu. (OCHOBHBIE IOKa3aTeNH
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsiiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «l[lpupogusie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranu3zMoBy, «®Doronepuoguzmy, «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJsnu nHPy30puu-Typenbkny, «Ilumensie memm.

JlabopaTopHble ¥ NpakTHYecKue padoThl:

Jlabopartopnas padora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01miecTBa M IKOJIOIHYECKHE CHCTEMBbI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
mpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunabl-nomMmunantel. CBs3u B
OuoIeHO3e.

Dkosornueckre cuctembl (dkocucreMbl). IloHarue 00 3KocucTeMe U
ouoreorneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [lWIeBble 1LIeMH U CETH.
OcHOBHbIE TIOKAa3aTENIM SKOCUCTEMBI: Omomacca, MPOAYKIHS. DKOJIOTMYECKUE
OUpaMubl: TPOIYKUMUHU, YHCICHHOCTH, Ouomaccel. CBONCTBA HIKOCUCTEM:
YCTOMYMBOCTD, CAMOpETyJiaLusl, pa3Butue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
VI HIUPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToMuMBOCTH »dKocucTeM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouochepnl. XKuoe BemectBo u ero ¢GyHkimu. OcobeHHOCTH Ouocdepbl Kak
rI00aJIbHOM JKOCUCTEMBI. J[MHaMuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXUMHUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B 6rochepe 3emiu. AHTPOTNIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanpHbIE PKOTOTHUYECKHE TTPOOIIEMBI.

Cocy1iiecTBOBaHUE MIPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHnenue
Onopa3HooOpa3us Kak OCHOBa yCTOWYHBOCTU O6uocdepsl. OCHOBA pallMOHATBHOTO
yHOpaBiICHUs TNPUPOAHBIMU pecypcaMu M HUX HCIosb3oBaHHE. JlOCTHKEHUs
OMOJIOTUHU U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

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

Tabmumsr u cxemsl: «Ilumessie nenn», «bHOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenmn nuTtanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenosek», «IKocUCTEMa HIUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTrO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JEWCTBHA Ha Ipupony», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHHs BO3/IyXa W TPYHTOBBIX BO», «[louBa — BakHEHIIasi COCTaBISAIONMIAS
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil d3dhdexT», «DakTopbl
pPaIuoaKTUBHOIO 3arps3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«Kpyroopot yriepoaa B 6uocdepe», «kKpyroBopot azorta B mpupoze».

OO6opynoBanue: MoOeNb-anmuIuKausa « TUunudHble OMOILIEHO3b», TepOapuit
«PacTtutenbHble coo0IIeCTBaY, KOJEKINH «bruoneHos3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYyp», TrepOdapud W KOJUIEKIMM PACTEHUH U
KUBOTHBIX, MPHHAICKAIINE K Pa3HbIM SKOJIOTHUYECKUM TpyIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoii ®enepaiuu, M300pak€HUS OXpPAHSIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [TPOIPAMMLI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS  OOyYalONUMHUCS TPOTPpaMM  CpeIHEro oO0Imero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPESIMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATDI

B cTpykType JMMYHOCTHBIX pe3yJbTaTOB OCBOEHUS TpeameTra «buosmorus
BBIJICIICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUMCKON
rPaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyue MOTHUBAIMM K  OOyYEeHHI0  OWOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEKIEHUHM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHMYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH IICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «buonorus» JOCTUTArOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
TPaJUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBAKEHHS K 3aKOHY U MPABOIMOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepanuu, npupoae u
OKpY’KarolEen cpeae.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHOro mpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMBITA U OMbBITA JEATEIBHOCTH B MPOIECCE peaiu3alliid OCHOBHBIX HANpPaBICHUN
BOCITMTATEIIBHOM ACATEIFHOCTH, B TOM YHCJIC B YAaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WI€HAa POCCUICKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHA M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIIEHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMU YOCKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSMU U
COLUAIIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIbHBIX W HCCIEAOBATENbCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB TMpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU JEATENBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM SA3BIK W KYJBTYDPY,
MPOILIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECINIO U NaMATHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUUCKMX YUY€HBIX B CTAHOBJIECHUE U
pa3BuUTHE OWOJOTHM, TOHUMAHMS 3HA4YCHUsS OWOJOTUM B TO3HAHWU 3aKOHOB
PUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIeCTBRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHHUIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHMUE IYXOBHBIX IEHHOCTEN POCCUUCKOTO HAPOA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOIO MMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHHATHS ILEHHOCTEH CEMEMHOM KWU3HU B COOTBETCTBHUH C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, Hay4HOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUIA;



ITIOHUMAHUE YMOLMOHAIIBHOIO BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHAJIBLHOTO 0JIAronoJyuns:

NMOHMMAHWE W peau3alus 3J0pOBOTO M 0e30MacHoro obpa3a >KU3HU
(310poBO€  TNUTaHHWE, COOJIIOJEHUWE TUTHMEHUYECKHX TpaBUJl U HOPM,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHIATHH H  OTAbIXa, peryisapHas dunveckas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U MICUXUYECKOMY 3/10POBbIO;

NMOHMMAHWE IEHHOCTU TNPaBUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINX 3IOPOBBIO M KU3HU JIIOICH;

OCO3HAHHWE TOCHEJACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUEK (yHMOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HaHHUE IIEHHOCTH MacTEPCTBa, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOWM JEATEIIbHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHATD TaKYIO JESITEIbHOCTB;

UMHTEpEC K paziMuHbIM cepam mpoecCHOHATBLHON JeATebHOCTU, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccun U peann30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHMIO Ha
NPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHMS:

AKOJIOTUYECKH IEJIECOO0pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKH WX BO3MOXHBIX TOCHEACTBUNA ISt
OKpYXKarolen Cpebl;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTeW ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJIOTUU
3HaQHUA M YMEHHsS TPU pEUIeHUH TpoOJieM, CBSA3AaHHBIX C PpalMOHAIBHBIM
IPUPOJIONONIB30BaHNEM  (COOJIO/IEHHE  TMpaBW  TOBEJACHUS B MPUPOJE,
HAIlPaBJICHHBIX Ha COXPaHEHHWE paBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);



AKTUBHOE HENpUSTHE JEHUCTBUM, NPHUHOCAILIMX Bpel  OKpyKarouen
OPUPOAHOU Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh HX;

HAJIMYKE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIBTYPBI,
OTbITa NS TENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCA MMM B II03HABATEJIbHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKON EATEIBHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUPE;

COBEPILICHCTBOBAHKUE S3BIKOBOM M YWTATEIbCKOM KYyJbTYpPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OMOJIOTMM Kak HayKd, OCO3HaHUsA €€ poJiu B
(dbopMUpOBaHNN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IpPECTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBeKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JJISI COBPEMEHHOM LHMBWIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AJIBHBIX HKOJIOTHUYECKUX MPOOIEM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMYECKMX 3HAHUW B LEAX
HOBBIIIEHUST OO0IIEH KyJlbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IPU U3yYE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMmble 3HaHMs MJIs aHajau3a u
OOBSCHEHHUSI SIBIICHUN OKPYXKAIOLIEr0 MUPa U MPOUCXOIAUIMX B HEM M3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHsSI Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 TIOJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npoOiieM B PEAIbHBIX )KU3HEHHBIX CUTYALNSX;

OCO3HaHWE ILIEHHOCTU HAY4YHOH JEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IPOEKTHYIO M HCCIIEOBATENbCKYIO AEATENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TOJYyYCHUIO HOBBIX 3HAHWA TIO OWOJOTUH B
COOTBETCTBUHM C KU3HEHHBIMH IMTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHsS yueOHoro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS O0YyYaIOIIUXCS
MEXAUCLUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJIOB IO3HAHU,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, SIBJIEHHE, MPOILIECC,
CUCTEMa, Hay4yHbIi (haKT, MPUHLHUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClIeIOBaHHE,  HAONMIOJIEHHWE,  HM3MEpPEHHE, OKCIEPUMEHT U JPYrux),
yHHUBepcaJbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIC,

PETYJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIMOHATBHOM
TPaMOTHOCTH ¥  COIHMAJbHOW KOMIIETEHIIMH OOydYalomuXcsi, CIIOCOOHOCTD
oOyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIE,

MHUPOBO33PEHYCCKNE 3HAHWS W  YHUBEpPCAJIbHBIC yYEOHBIE JICUCTBUS B
IO3HABATEILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa30oBaHMsI TOJDKHBI OTPaXKaTh:

OBJaanenne YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEILHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe JeiCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPHW OCBOCHWM 3HAHWA TPHUEMBI JIOTHUYCCKOTO MBIIUICHUS
(aHanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TIOHSATHUSIMH ),

OTIpeNeNATh IEH NeATeILHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU WX
JOCTKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU ETISIMU;

HCITOJIb30BaTh OMOJIOTUYCCKHUE TOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKUE paCCyXJACHUS (MHAYKTUBHBIC, JICAYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBATh BHIBOJIBI M 3aKIIFOUCHUS,

IPUMCHSITH CXEMHO-MO/ICIbHEIC cpeacTBa JUIST peACTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH pEHICHUs MPOOJIEMbl C YYETOM aHajIN3a HUMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH paboTy B  YCJIOBHSX  pPEaJbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe McCCIIe0BaATEILCKUE 1eHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATEICKON U MMPOEKTHOM AESITENIbHOCTH,
HAaBBIKAMH  pa3pemieHus MpoOJieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJOB PEIIEHUS TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3MYHbIE BHUbI JEITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HAHUA, €r0 HWHTEPIpEeTalH, MNPEOoOPa30BAHUIO M NPHUMEHEHHUIO B Y4YeOHBIX
CUTYalUsX, B TOM YHUCJIE MIPHU CO3JaHUH YUEOHBIX U COLMAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyJIUMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBIISITh [IPUYUHHO-CJIEJACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajavy,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOIAUTh apryMEHTHl MJisl JI0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh IMOJIYYEHHbIE B XOJ€ PEHICHUs 3a/Jayd  pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO W MPAKTHUECKYIO OOJIacTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pELICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UHPOpMALUU (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM MpeCTaBICHHS, KpUTHUECKH OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
oTObope Oumosornueckor mHpopMamu, HEOOXOAMMOM JJisi BBITIOIHEHUS YYCOHBIX
3ajady;

nprOOpeTaTh OMBIT KCIOAL30BAHKS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMAIbHYI0  (GOpMY  MPEACTABICHHUS
ouosnornyeckoi uHpopmalu (cxeMbl, rpaduky, IUarpaMmsbl, TaOIHUIbI, PUCYHKH
" ApyTOe);

UCTIOJb30BaTh HAYUYHBIA fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ouosjornyecko HHpOpMaNMEH: TPUMEHATh XUMHUYEcKkue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMyJibl, abO0peBHATYpy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJIS AHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HaBaHWA W 3aUThl  WH(OpMaIuwy,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHre YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeCTBUAMM:

1) oO1enme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acCTBOBATH
B JMajore Wik JUCKYCCHU IO CYLIECTBY OOCYyKIaeMoW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENHLHO BBINIOJHEHHUS MpejjiaraeMoin
3aJla4uM, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHUKOB
JMajora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHHUS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPENOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOINEHWS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas [1eITeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBHUIYAITLHON
paboThI IPH peIIeHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)I0TO YjieHa KOJIUICKTHBA,;



IPUHUMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JACUCTBUSA NO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBHU,
pacrnpenenarth poid C y4€TOM MHEHHM y4YaCTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJAJAa M KaXIOTO yYaCTHHMKAa KOMAaH/IbI B
o0 pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

IIpeaIaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEU C TIO3ULUHA HOBHU3HBI,
OPUT'MHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBJIAITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYALUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBj1aieHre YHMBEPCAJTbHBIMH PEryJATHBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpOOJIEM M HX
pelIeHMs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIBbHYIO ACATEIIBHOCTD, BBISABIISATH
npo0emMbl, CTaBUTh U (HOpMYIMpPOBaThH COOCTBEHHBIE 3aJja4l B 00pa30BaTeIbHON
NEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTaBJISATh IUJIAH pPEIICHHs NpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MTPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.JIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHd KakKk  OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IMPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM, UCHOJIB30BaTh MPHUEMBI pedIeKCUH Uil OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PELLECHHUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX
CHIKEHHIO;



NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX TpPU aHajdu3e pe3yJbTaToB
NEeATEeNIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

PUHUMATh ce0sl, TOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJIbTaToB
NEeATEeNIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

INPEIAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl OcBOoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
HAyYHBIE 3HAHUS, YMEHUS U CIOCOOBI ICUCTBHUI MO OCBOCHUIO, HHTEPIPETALUNA U
npeo0pa3oBaHUI0 3HAHWM, BUIBI JCSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3jIMYHBIX y4EeOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl IPEICTABICHBI IO TOAaM O0YUYCHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» 6 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJIOTUMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHATBHOU
rPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3aa4;

YMEHHUE PaCKpbIBaTh COJIEpKAaHUE OHOJIOTHYECKUX TEPMUHOB U TIOHSATHM:
KU3Hb, KIJIETKa, OpraHu3M, MeTadonu3M (0OMEH BEIIeCTB U IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CAMOPEryJIsIUs), YPOBHEBAsI OpPraHU3AIMUS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEJEHNE (PENPOAYKIHS), HACIAEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJEKYJSIpHOM Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenust (0 1ieHTpax MHOTO0Opa3usi u
MIPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. M. BaBuiosa), onpenenste rpaHuiibl
WX IPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
OMMUCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX



pe3yabTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
AYKapuoT, OAHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUS] SHEPTUU B KIETKe, (HoTOCHHTE3a,
IUTACTHYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTECHE3);

YMEHHME NPUMEHATh MOJyYEHHbIE 3HAHUS U1 OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SBJICHUU, JUIA NPUHATUA NPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HH C LENpl0 o0ecredeHus: 0e30IacCHOCTH CBOErO 3J0pOBbS M 370pPOBBSA
OKpYKaIoIIMX JIOAEH, COOII0IEHUSsI HOPM I'PaMOTHOTO TIOBEIEHHUS B OKpY KaroIlen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCHOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonorun OMOTEXHOJIIOTMA Ul  PalMOHAJIBHOTO
IPUPOAOIIONb30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacjlelOBaHUE, COCTaBISATh CXEMbI
MOHOTMOPH/IHOTO CKPEIIMBAHUA JJIsl MpPEJICKa3aHMsl HAcleAOBAaHUS NPU3HAKOB Y
OpraHu3MOB;

YMEHHUE BBINOIHATH JIA0OPATOPHBIE M IpaKTUYECKHe padoThl, COOIIOIATh
npaBuiIa mpu pabote ¢ yueOHbIM U JaO0paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYK) IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMK, HAYYHO-TIOMYJIIPHBIE
MaTepHalibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTUH,
MeAHIIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011as1 OMOJIOTHYECKY0 MHPOPMALUIO U3 HECKOJBKMX MCTOYHHMKOB, I'PaMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.

[IpenMeTHble pe3ynbTaThl OCBOEHUS yueOHOTO mipeamera «buomorusy» ¢ 11
Klacce NOJKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HayYHOIO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBl MHpa M HAYYHOIO MHPOBO33PEHMs, O BKIIAJ€ POCCUICKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOrMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpBIBaTh COJAEPKAHUE OHMOJIOIMUECKUX TEPMHHOB M IOHSTHM:
BU/JI, TOMYJISALUS, T€HO(OH, SBOJIOLMS, ABUKYIIUE CUITBI ((PAaKTOPBI) IBONIOLNH,
IPUCHOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTMYECKUE (PAKTOPBHI,



DKOCHUCTEMa, TPOAYIECHTB, KOHCYMEHTBHI, pEAYIEHTHl, IEeNMH IHUTaHUS,
AKOJIOTHYECKas MUpaMua, OMoreonenos, onocdepa;

yMEHUE W3JIaraTb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUU U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. W. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BIJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBICHUM, OpraHu3alvs W TpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMIKCHHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMA BEIIMUYMHAMU, OOBSICHEHHE IOTYYECHHBIX
pE3yIbTaTOB, MCIIOJIH30BAHHBIX HAYYHBIX TMOHSATUH, TEOPHH W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSAIUNA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOTEOIICHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BHJI000pPAa30BaHMS, MPHUCTIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3Mbl, MEepeHoca
BCIIECTB W TIOTOKA DJHEPTMH B DSKOCHCTEMax, AHTPOINOTCHHBIX W3MEHEHUH B
AKOCHCTEMAx CBOEM MECTHOCTHU, KPYroBOPOTa BEIIECTB U OHOT€OXMMHUYECKHUX
ITUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBACHEHMS] OMOJIOTUYECKHX
IPOLIECCOB U SIBJICHUM, JUJISl MPUHSTHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOM
KU3HU C LeNpl0 oOecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKpY>KaroIUX JIF0/IeH, COOII0ACHUSI HOPM TPaMOTHOIO TTOBEJICHUS B OKpY Karouen
IPUPOAHON cpeje, MOHMMaHue HEOOXOMMMOCTH WCIOJIb30BAaHUS JOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATIEHOTO TPUPOOTIONH30BaAHNUS;

yMEHHUE peliaTh 3JIE€MEHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHE BBIMONHITH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE paboThl, COOMIOAATH
npaBuiIa mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTMYECKOTO  COACP)KAaHMS, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAaHHUS W3
pPa3JIMYHBIX UCTOYHUKOB (CpeCTBA MacCOBOM MH(OpMAIINKU, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTUYECKUE  MPOOJIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOIOTMYECKY0 MH(DOpPMAIIMIO W3 HECKOJIbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckne
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
2 .
! bronorns xax Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U MX OpTaHU3aIys 1 bubmorexa HOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAB M CTPOCHHE KIICTKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 XK 6
HBHEACATEIBHOCTE IICTKH https://m.edsoo.ru/7f41¢292
5 Pa3smHOXkeHMe U HHAMBUAYAIbHOE Pa3BUTHE 5 | bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M U3MEHUYUBOCTh 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
- Cenexkuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [IOK
8 Peseparoe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 0 4
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11 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBanue pa3jiaejoB H TeM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (ipp )
NMporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bub6mmoreka [JOK
1 1
IBOIOIHOHHA GHONOrHS ? https://m.edsoo.ru/7f41cc74
) Bo3HHMKHOBEHHME U pa3BUTHE )KU3HU HA 9 0.5 bubnuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"ousMbl 1 OKpy Karomas cpeaa 5 1 bubnmorera [IOK
p Py B e https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitns:/m_edsoo.ru/Tf4 1 ceT4
bu6mmorexa [JOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koun4yecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckne
n/n Bcero U3YYEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPO/IBI.
[TpakTrueckas padora Ne 1
2 «Mcnonp30BaHUEe pa3TMYHBIX 1 0.5 bubmorexa [OK
P ' 11.09.2023 | https://m.edsoo.ru/863e6122
METOJOB MPU U3YUYEHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buonornueckue cucTemsl, MPoIECCHI 1 bubmnorexa [JOK
U UX U3yYEHHE 18.09.2023 | https://m.edsoo.ru/863e6564
4 XuMHUUYeCKU cocTaB KIeTKU. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU 25.09.2023 | https://m.edsoo.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CAIH. T-OCTAB H CTPOCHHE DEKOB 02.10.2023 | https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 padota Ne 1 «M3yuenue 1 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' 09.10.2023 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIas3bl
WJTU KaTajasbl)»
7 VYraeBoapl. JIunuasl 1 Enbmrorexa ITOK

https://m.eds00.ru/863e6870
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16.10.2023

but6mmoreka [JOK
8 Hyxreunobiie kneaotsl. ATO 30.10.2023 | https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl n3ydeHus bu6mmoreka [IOK
kieTku. Kinetounas teopust 06.11.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak nenocrHas xupas
cucremMa 13.11.2023
CrtpoeHue 3yKapuoTUYECKOM
kietku. Jlaboparopnas pabota Ne 2
«H3yuenue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https:/m.eds00.ru/863e6ff0
. 20.11.2023
OakTepHii Mo MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
OTIICAaHHUEY
bubmoreka [JOK
12 O6men BemecTs wit META00H3M 27.11.2023 | https://m.edsoo.ru/863e766¢
but6mmoreka [JOK
13 ®otocnirres. Xemocurres 04.12.2023 | https://m.edso0.ru/863¢7¢98
. bubmuoreka [JOK
14 JuepreTiicckuii 0omen 11.12.2023 | https://m.edsoo.ru/863e7aae
JKuzneHHbIH UK KIeTKU. [leneHue
KJeTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue MmuTo3a B 0.5 bubmmorexa [IOK
18.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEriapaTax»
16 buocunre3 Oenka. Peakius bubmmoreka [JOK
MaTpUYHOTO CHHTE3a 25.12.2023 | https://m.edso0o.ru/863e796e
17 Tpancnsanus — OnocuHTe3 OenKa but6mmoreka [JOK
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15.01.2024 | https://m.edsoo.ru/863e796¢
18 HexkneTounsie hopMbl KU3HH — bu6nuoreka IIOK
BUPYCBI 22.01.2024 | https://m.edsoo.ru/863e7540
but6mmoreka [{JOK
19 @OopMBI pa3sMHOKEHUS OPraHU3MOB 29.01.2024 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meitos 05.02.2024 | https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaboparopHast pabora Ne 4 0.5 bubnmnoreka [JOK
«3yueHne CTpOCHHS MOJIOBBIX 12.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
) WNupuBuayansHOE pa3BUTHE bubnuoreka [JOK
OpraHu3MOB 19.02.2024 | https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuotexa [JOK
HACJIEACTBEHHOCTU U U3BMEHUYUBOCTU 26.02.2024 | https://m.edso00.1ru/863e8612
3aKOHOMEPHOCTH HACIIEOBaHUS
24 pu3HaKoB. MoHorubpuaHOE bubmorexa [TOK
04.03.2024 | https://m.edsoo.ru/863e8878
CKpelllMBaHNe
UTHOPUIHOE CKpelIuBaHue. 3aKOH
25 §e3aBI/IIZI/If\[/IOFO H;::J'IL:IIOBaHI/Iﬂ bubmorexa [TOK
11.03.2024 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HaclIe/10BaHHE
2% npu3HakoB. JJabopartopHas pabota 0.5 bubnmnorexka [JOK
Ne 5 «3yueHune pe3ynbTaToB 25.03.2024 | https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO M TUTHOPUTHOTO
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CKpEILMBAHUA Y 1pO30(UIIbI HA
TOTOBBIX MUKpPOIIpENapaTax»

7 I'enetuka nona. Hacnenosanue 1 bubnuoreka [JOK
MPU3HAKOB, CLUEIJICHHBIX C ITOJIOM 01.04.2024 | https://m.eds00.ru/863e8c60
3menunBocTs. HenacnenctBeHHas
M3MEHYHMBOCTh. JJabopaTopHas

78 pabota Ne 6. M3yuenue | 0.5 bubnuoreka LIOK
MOAU(PUKAITMOHHOW U3MEHUHUBOCTH, 08.04.2024 | https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

HacnencTBenHass ”3BMEHYUBOCTD.

29 JIaGopartophas pabora Ne 7. 1 0.5 bubnuoreka LIOK
«AHanu3 MyTanuil y 1po30¢puiisl Ha 15.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpErapaTax»

but6mmoreka [{OK

30 Tenernica venoseka ! 22.04.2024 | https://m.edsoo.ru/863e8d78
PezepeHsiil ypok. O600mmeHue mno

31 Teme «HaciencTBEHHOCTD 1 1 29.04.2004
W3MEHYHBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U Ipolece 1 bubmmorexa [TOK

06.05.2024 | https://m.edsoo.ru/863e¢9214

1 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 but6mmoreka [{OK
pacTeHUN U KUBOTHBIX 13.05.2024 | https://m.edsoo.ru/863e9214

34 buortexnonorus kak oTpacib | bubnmoreka [JOK
MPOU3BOACTBA 20.05.2024 | https://m.eds00.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME
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11 KUIACC

KoimnyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoabubie | - Ipaxruieckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 DBOJIIOLMS U METOJIbI €€ U3yUYEeHUS 1 bubmmorexa TIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHU 1 bubnuoreka [JOK
00 3BOJTIOLINH https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 Muipoosomions ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHast
€IMHUILIAa BUJA U SBOJIIOIHH.
4 JlabopartopHas pabota Ne 1 1 0.5 Bubmmorexa [JOK
https://m.eds00.ru/863e¢99¢c6
«CpaBHEHHE BUIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKy1IHe CHIIbI (3JIEMEHTApHBIC | bubnmoreka [JOK
(haKTOpBI) SBOJIOLIUH https://m.edsoo.ru/863e¢9da4
. bubmuoreka [JOK
6 EcrectBennslit 0TOOp 1 €10 GOpMbI 1 hitps://m.edsoo.rw/863e9ed0
Pe3ynbpTarel sBOIIOLMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas | 0.5 bu6mmoreka [{JOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepar
2 Hanpasnenus u nytu | bu6mmoreka [IOK

MaKpO3BOJTIOIHNHU

https://m.edsoo.ru/863e9cle
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Heob6patumocTs 3BOIIONINM

I/ICTOpI/IH JKM3HH Ha 3eMJie U MCTOBI

10 .«
e€ u3yueHus
1 ['umnoTe3sl MPOUCXOKIACHUS KUZHU bubmuoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3nu Ha 3emMIie 1o 3pam u bubnmnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 2TaIlbl BOTIOIUI
PaCTHTENBHOTO U KUBOTHOTO MUPA.
13 [IpakTuyeckas padora Ne 1 0.5 bu6muoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKITHSX
14 CoBpeMeHHas cuctema bu6muoreka [JOK
OpPraHU4YECcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeJIoBeKa (aHTPOIOTeHe3) Bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxymue cuiibl (pakTopsl) bubnuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOJIOLUH
YyeJioBeKa
13 UYenoBeyeckue pacel U IPUPOIHBIE bubnmnoreka [JOK
ajarTaluy YeaoBeKa https://m.edsoo.ru/863eaca2
PesepBHbIil ypok. O6001ICHHE IO
19 TeMe « BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMJie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHHS U SKOJIOTHUECKUE bubnuoreka [JOK
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(bakxTopsl

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

Abunotndeckue GakTopsl.
JIaGopatopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
obutanusy. JlabopaTtopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa
bubnuoreka [JOK
23 buotndeckue pakTopsl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTHUECKUE XapaKTEPUCTUKHI
nomyssiuu. [Ipaktuueckast pabora
24 Ne 2 «IToacuéT mmoTHOCTH 0.5
MOMYJIAIIMKA pa3HBIX BUIOB
pacTeHui»
25 Coo01iecTBa OpraHu3MoOB — bubnmnoreka [JOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENIN YKOCHCTEMBI.
but6mmoreka [JOK
27 DKOJOTUYECKUE MUPAMUIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPONOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bu6mmoreka [IOK
3KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnorexa [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16
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32 UYenoseuecTBo B Onochepe 3emiun 1
1 CocyiecTBoBaHN€e NPUPOABI U 1 bu6nuoreka IIOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHIE TEMBI
34 «Co0011eCcTBa ¥ DKOJIOTMUECKHUE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox

pen. Ilaceunuka B.B., Aknuoneproe o6imectBo «3narensctBo «IIpocBemenuey

METOAUYECKUE MATEPUAJIBI JJISI YUUTEJIS
buonorus. YMK s crapmieit mikonsl: 10 — 11 kimacesr (PI'OC). Metonuueckoe
nocobue A yuurtens. bazoBsiil ypoBeHb

Astopsl: Enuzapos A. A., Kanununa M. A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

ouoanorexa IJOK






