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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OWOJOTHH TEOPETHUYECKYI0 OCHOBY IS
ompeNeNeHus] MOAX0J0B K (OPMHUPOBAHUIO COJAEpNKAHUSA YyueOHOTo MpeaMera
«buonorus» coctaBwiIM: KoHUentyalbHble mnonoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIX U
NPUHLHUINAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TakKe TOJOKEHUS O
cnenuduke OMONOrUM, €€ 3HaYCHUU B MO3HAHUM KUBOM MPUPOJBI U 00€CTIeUeHUN
CYILIECTBOBAHMS 4YesloBeuecKoro obmiectBa. CoOriiacHO Ha3BaHHBIM IOJIOKEHUSM,
oTpe/ielieHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu [aéT TPEACTABICHHE O LENsAx, 00 oOmen
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBAMU
yueOHOoro mpeamera «buosorus», omnpeaenser o005A3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHue MO pas3ieiaM M TeMmaw,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YyUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOrMKH 00pa30BaTEIHLHOTO
mpoiiecca, BO3paCTHBIX 0COOCHHOCTEH 00yYarommuXcs.

B mporpamme 10 OuONOrMHM TakKe YUYMUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHuss B (OPMHpPOBAaHMM OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIbLHOM
NeSATENbHOCTH/YUEOHBIX JEeHCTBUM OOy4YaroMIMXCS IO OCBOCHHMIO COACpP>KaAHUA
OMOJIOTUYECKOT0 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM Ouojoruu, Onarojgaps 4ueMy B HeH
IPOCMATPUBAETCSl HANPABIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMHpoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0POBOM
o0Opa3e XHM3HU U OEPEKHBIM OTHOLIEHHWEM K OKpPY’KalolleWd MPUPOIHON cpere.
[TosToMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIIOTHYECKUX TEOPUi, a TaKKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOrO paHTa M CYLU[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILIECCOB B MPOrpaMme MO OMOJIOTHH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B MOBCEIHEBHOM >KU3HU JJIsl pEUICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHCJIe: TMPO(OUIAKTHKNA HACIEJACTBEHHBIX 3a00JIEBaHMI YEIOBEKA, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEJICHUS B OKpYy)Karolleil NpUpOJHOM cpele, aHaiu3a
BIIMSHUSL XO3SMCTBEHHON JESATEILHOCTH YEJIOBEKa HAa COCTOSHUE MPUPOAHBIX U
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UCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHHMS K IPUKIIAJHON HAIPABIEHHOCTH
yuebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBIO OOecreueHus
YCJIOBHUM JUIsl pELIEHUS] OJJHOM M3 aKTyaJIbHbIX 3a/1a4 IIKOJBHOIO OMOJIOTHYECKOIro
oOpa3zoBaHMs, KOTOpas Impeanoiaraer (QopMupoBaHHUE Yy  OO0ydaroIIUXCA
CIIOCOOHOCTH aJalTHPOBAaThCA K HW3MEHEHUSAM JUHAMHUYHO Pa3BHUBAKOLIETOCS
COBPEMEHHOr0 MHpa.

buonoruss Ha ypoBHE cpelHero ooOiero 0o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaer (GOpMUPOBAHUE Y OOYYAIOIMIUXCA TPEACTaBICHUU O
HAYy4YHOW KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O XKMBOW Hpupoje, eé
OTJINYUTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3aldyd W HBOJIIOLUH, CO3MAET
yCIOBUSL  JJIs: TO3HAHMWS  3aKOHOB  JKMBOM  Npupoasl, (OpMUPOBaHUS
(yHKUHMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOr0 W Oe3omacHoro obpasza
KU3HH, IKOJOTMYECKOT0 MBILIUICHHS], HEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bosnbioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BHUBAIOIIMX  3aJad  CpeJHero  oO0mero o0pa3oBaHMs,  COLMAIM3ALMIU
oOyuvaronuxcs. M3yuenue Ouosiornu oOecrneuynBaeT yciaoBus A (OpMUPOBAHUS
UHTEIJICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KyJIbTYpBl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHUM C
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JJiA ONpENENeHUus MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MNPEICTABIECHHOTO B MPOrpaMMe IO
OHOoJIOTHH.

Otb60p conepkanust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYLIECTBIEH € MO3MULIMH KyJIbTYpOCOOOpPAa3HOr0 MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroIHuecs: JOJKHbI OCBOMTH 3HAaHHWA W YMEHHs, 3HAUUMBbIE IS
dopmupoBaHus o0O0mIEeH KyJIbTYphl, ONPENCNAIONINE aJeKBAaTHOE IIOBEJICHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B TMOBCEIHEBHOM
KHU3HU U NPAKTHUUECKOM AesTenbHOCTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPXKaHUs, KOTOPBIE CIIyKaT OCHOBOW Jisi (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pPa30BAHMS.

CTpyKTypupoBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme 1o
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMM U
3BOJIIOLIMU. B cOOTBETCTBHM € 3TUM B CTPYKType yueOHoro npeamera «buonorusp»
BBIJIEJIEHBI CIIEAYIOIINE COJAEpKaTeNbHbIe TUHUM: «bruonorus kak Hayka. MeTossl
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Hay4JHOro mno3HaHus», «Kierka kak Ouosjoruueckas cucrema», «OpraHusMm Kak
ouosornueckas cucremay, «Cucrema m MHOrooOpasue OpPraHHYECKOro MHPay,
«DBOITIOIHUS KUBOH MPUPOJBD, « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens m3yueHuss ydeOHOTO TpeameTra «buomorus» Ha 0a30BOM ypOBHE —
OBJaZicHUE  OOYyYalOIHMMHUCS 3HAHUAMH O  CTPYKTYpHO-(DYHKIIMOHAJIBLHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHHE YMEHUU
WCIIOJIB30BaTh ATH 3HAHMS IS TPAMOTHBIX JICHCTBHUH B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOIBI U PEIICHUS PA3TNIHBIX KU3HCHHBIX MPOOJIEM.

JlocTmwkeHue 1ienu m3ydeHus ydeOHoro mpenmera «buomorus» Ha 6azoBoM
ypPOBHE 00eCTICeUMBACTCS PEIICHUEM CIISAYIOITUX 3a/1ay:

OCBOEHHE OOYYarOIUMMHUCS CHUCTEMbl 3HAHMM O OMOJOTHMYECKHUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIY)KaIlUX OCHOBOU
Uit OPMUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOpa3ul U OCOOCHHOCTSX KHBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, BBIJAIOIMIMNXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYYAIOIMIMXCS IMO3HABATEIBHBIX, WHTCIUICKTYyaJIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B TPOIECCE aHajdu3a JaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMH HAyYHBIX B3IVISAOB, MJACH M IOAXOJOB K HM3YUCHHIO JKHBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3alllu;

CTAQHOBJICHHEC Yy oOOydJarommuxcsi oOmieil KymnbTyphl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKHBOW MPUPOALI HA OCHOBAaHWW 3HAHWNW W OMbBITA, TOJYYCHHBIX TPHU
W3y4YeHUH OUOJIOTHH;

dbopMupoBaHre y OOydYarOIIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTHUYECKOW JCATEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMI;

OCO3HAHUE IICHHOCTH OWOJOTHYECKUX 3HAHWWU I TIOBBIMICHUS YPOBHS
AKOJOTHYECKOHN KyIbTYPHI, JUIsl (POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHUS,

IIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHUK U YMEHHM B MIOBCEIHEBHOM JKU3HH JIJIS
OIICHKH TIOCJICJICTBUN CBOCH JEATEIbHOCTH 10 OTHOIIICHUIO K OKPY>Kalolleh cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM ypOBHE, SBIAETCS 00S3aTeIbHBIM YUCOHBIM IIPEAMETOM, BXOJISIINM B
COCTaB MpeIMETHON 001acTu «ECTECTBEHHO-HAYUYHBIE TIPEAMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3zoBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).

COIAEPKAHUE OBYUEHHUA 10 KJIACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTeCTBEHHBIMH HayKamHu, (puiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HopMuUpOBaHHHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeToabl O3HAHMS KUBOIM MPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, ONTMCAHUE,
U3MEpEHUe, KIacCU(pUKALMs, MOJEITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Jx. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUS )KUBOW TTPUPOJIBI.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHuE pa3NMYHBIX METOOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeET u3yueHus: ouonoruu. OTianuue
YKABBIX CUCTEM OT HEOPTAHUYECKOU MTPUPOJBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3aIMNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoeHOTHYeCKui ), OnocepHBIii.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU IIPUPOIBI».

Ob6opynoBanue: Moaenb moiiekyisl JJHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KJIECTKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KkieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAS U



YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonornyeckue
byHKIIUU OCIIKOB.

depmeHTHl — Ouosiormdyeckue kartanusatopel. CTpoeHue QepmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas cneuupuyHocTtb. KodepMmeHTsl. ButamuHsl
OTnnyns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBonapl:  MoHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kkcupu003a),
aucaxapuibpl - (caxaposa, JakTo3a) M - Hojucaxapulibl  (Kpaxmaj, TJIMKOTEH,
LEeJUTI0I103a). buonornvyeckue (GyHKIMH YIIIEBOJOB.

Jlununel:  Tpurmuuepuabl, Gochomunuasl, crepouasl. [uapoduUIBbHO-
rupodoOHble  cBoiicTBa. buonornueckne ¢Gyukumm aunuaoB. CpaBHeHHE
YTJIEBOIOB, OCJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xucnmorel: JHK wu PHK. Hykineornaer — MOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne n ¢pynxuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

[uronorus — Hayka o kietke. Kiierounas Teopus — npuMep B3auMOJICUCTBUS
uzeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KIETKH.

Knerka xak 1enoctHas >kuBasg cuctemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHas MemOpana, monekynsl JIHK kak renerwdeckuil ammapar,
CUCTEMa CHHTe3a OerKa.

Tunel KJIETOK: OJyKapuoTHuYecKas U Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs MpokapuoTuueckon kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
3YKapUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukmuu. [nasmatuyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
I30COMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IUIACTHUIBI.
[Tpoucxoxaenne MHUTOXOHIApHN u Tactua. Buael tumactun. HememOpanabie
OpraHoufbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUONIH, PECHUYKH,
KIyTUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslii eHTp KieTku. CTpoeHue sjpa: siaepHas o0010YKa,
KAapHOIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXKHBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.



Tabmunsl n cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoeKybl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «HykinennoBsie kuciotel. [JHK», «Ctpoenue mosiexybl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHHE pPACTUTENBHOM KIETKN», «CTpOoeHHE INPOKAPUOTHUECKOW KIIETKW,
«Ctpoenue sazipa KIEeTKn», «YIeBOAbD, «JIMIuasD.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTepUATbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlaGoparopHass pabora Ne 1. «l3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajasbl)».

Jlaboparopnas pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPAaCTCHUH,
KUBOTHBIX W OaKTEpHWil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOMIpEmaparax M HX
ONMCAHUED.

Tema 4. ’KusHeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTab0Iu3M. AcCUMUWIALMS (TUTAaCTUYECKU OOMEH) U
JUCCUMWISIIUSA (PHEpreTuueckuii oOMEH) — JBE€ CTOPOHBI €IMHOrO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U JHEPrMM B MOHMMAHUU
MeTabou3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOdHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (as3el  (orocuHTeza. Peakuun
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PAaCTEHUU.

XeMOCuHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciuersieHue BelecTB, BBIIEICHHE U
AKKyMYJUpPOBaHUE JHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxkeHne m ero Buabl. KucaopoaHOE OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTD
ASHEPreTUYECKOro oOMeHa.

Peakuum wmarpuyHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus renermyeckod HMHpoOpMalnuM B KJIETKe. ['@HETHUYECKHM KOJ M €ro
cBoiictBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsauus — Guocunres
Oenka. Ortanbl TpaHcnasuuu. KoaupoBanue amuHOkuciaoT. Poibs pubocom B
OuocuHTese Oenka.



Hexknerounsie ¢hopmbl sxu3nu — Bupychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOIO IMKJIa BHUPYCOB.
bakrepuodaru. bosesHn pacteHui, KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHonepuuura yenoseka (BMY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpuIlIMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbsnos, /1. . Usanosckuit, K. A. Tumupsses.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Meradomusm», «MUTOXOHAPUSY,
«OHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Crpoerue JIHK»,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanne: moaenu-antuinkanuu «Yasoenune JJHK wu tpanckpumnmmsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojaelb cTpykTypsl JJHK.

Tema 5. PazMHokeHre 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiieTouHbIil 1UKJI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B WHTepdase. Permkanus — peaknus MaTPUIHOTO
cuateza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITON THBIN U TaIUIOUIHBIN XPOMOCOMHBIE HaOOPHI. XpomaTtuisl.
[IuTonoruueckue OCHOBbI PAa3MHOXKEHUA W  HWHAMBUIYAJIBHOTO  Pa3BUTHUS
OPraHu3MOB.

Henenne knerkn — muto3. Craguu muto3a. Ilpouecchl, npoucxoadmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Iporpammupyemas rubenb KJIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioyioe U nmosoBoe. Bunpl 6ecrnonoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETATHBHOE Pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE NI CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Cragum meio3a. IIporecchl, nmpoucxoadiine Ha CTaauaxX Menosa.
[ToBenenne xpomocom B wmenose. KpoccuHrosep. buosiornueckuii CMbICT U
3Ha4YeHUE Meno3a.

l'ameTtorenes — mporecc oOpa3oBaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3pl: CEMEHHUKU U sIMYHUKH. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SMIEKJIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
Oco0EeHHOCTH CTPOEHUS SAMLEKIETOK W crepMaro3ouaoB. OmioJ0TBOPEHHUE.
[Taprenorenes.



NunuBunyanbHoe pa3BuTue (OHTOreHE3). ODMOpHUOHAIBHOE  Pa3BUTHE
(amMOpuorenes). Jtarnbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe paszBuTHe. TUIIBI
MOCTAMOPUOHANBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JIUYyuHOYHOE). BrnusiHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIC
YpPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTAINU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupbr u cxembl: «DoOpMBI pa3MHOKEHUS OPraHU3MOBY», «JIBoWHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KIJIETOKY,
«Ctpoenne xpomocoMbl», «Knerounei mukm», «Pemmukamus JTHK», «Mwutosy,
«Meiosy, «IIpsmoe u HenpsMoe pa3zButue», «l'aMeTorene3 y MICKONUTAIOMINX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «Cnepmaro3ounbl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTka MieKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIuIuKanuus «/leleHne KIETKW», MOJEIb
JIHK, monmens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaGmrompeHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopnas pabora Ne 4. «M3ydeHwe CTpPOECHHS TMOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenaparax.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHUBOCTH OPTaHU3MOB.

[Ipeamer u 3amauu reHeTuku. Mictopus pa3BUTUs T€HETUKU. POk nuTOI0TUN
U HSMOPHOJIOTUU B CTAHOBJIICHUU TEHETUKHU. BKianm pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THOPUAOIOTUYECKUM,
[IUTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTUUeCKHii). (OCHOBHBIE T'€HETUYECKUE
noHATUs. [ eHeTnueckas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUIM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NMPU3HAKOB, YCTAHOBJIECHHbIE . MeHenem.
MoHorubpumHOe CKpelmMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHIIOB IEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [1oyIHOE U HEMOJHOE JOMUHUPOBAHHUE.

JluruObpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeIOBaHMS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBAaHUS.
AHanu3upymolee ckpemupanue. Mcrnonp30Banne aHanu3upyoIero CKpemuBaHus
JUTSI OTIpE/ICTICHUS TEHOTHIIA OCOOH.



CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLICIUIECHHOMY HACJIEOBAaHUIO I'eHOB. HapylieHue cuemieHus reHoB B pe3ysibTare
KPOCCHHI'OBEpA.

XpOMOCOMHas1 TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHNE KAPTHI.

I'eneruka moma. XpoMOCOMHOE OIpeeneHue mnoia. AyToCOMbl U MOJOBBIE
XpoMocoMBl. ['omoramerHele W rereporaMeTHble OpraHusMbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBl ”3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACIEACTBEHHAS.
Ponp  cpempl B HEHAcIEeOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAITMOHHONW M3MEHUYMBOCTH. BapuarmoHHbIN ps 1 BapuallMOHHAS KPHUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NMPU3HAKU U MX
HOopMa peakuuu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennas, wiM TreHOTUNHYECKAs, W3MEHUYMBOCTh. KomOuHaTuBHAs
W3MEHUYMBOCTh. MeWo3 W TMOJOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYUBOCTU. MyTalnmoHHasi u3BMEeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Mpu4MHBI MyTalud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclieACTBEHHOM n3menunBoctu H. . BaBuiiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUHBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T€HETUKHU
YeJIOBEKA: TeHEANIOTMYEeCKUH, OJIM3HEIIOBBIN, [IUTOTCHETHYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHOE ONpE/IEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacnencTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: I'€HHBIE OOJIC3HH,
OOJIE3HN C HACJIEICTBEHHOW MpEeApacHoOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue ¥ TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATBI
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(UIAKTUKYU U JICUSHUS] TEHETUYECKUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
TE€HETUKU B MPEJOTBPALICHUHU U JIEYEHUN F€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. U. BaBunos.

Tabmuel ©W  CXEMBIL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH paCIICIUICHHS] M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUE,
«duTonornyeckue  OCHOBBI  AUTHOPUAHOrO  CKpelMBaHus»,  «Meio3y,
«B3anmoneincTBue aJUIeNbHBIX TE€HOB», «l'e€HEeTMYecKue KapThl PpPACTEHUM,
KUBOTHBIX U 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLUEIUIEHHOr0 ¢ mnosiom», «Kapuorumel yenmoBeka W KUBOTHBIX», «Buasl

10



U3MEHUYHUBOCTHY», «MoaudukainnonHas W3MEeHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBuw», « MyTalimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: Mozenu-anmaIukauu «MOHOTHOPUIHOE CKpPELIMBAHUE,
«HenonHnoe nomuHupoBaHue», «urnOpunHoe ckpenuBanuey», «llepexpéct
XpOMOCOM», MHKPOCKOII W MHKpormpemnapaT «Jlpo3odpumna»y (HOpma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabotra No 5. «M3yueHuwe pe3ylbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIMBAHUs y AP030(P Uikl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHas pabdota Ne 6. «3yueHne MoaupuKarmOHHON U3MEHYMBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekniust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak Hayka U MPOLECC. 3apOKICHHUE CENEKIUH W JTOMECTUKALMS.
Yuyenne H. W. BaBunoBa 0 uUeHTpax MNPOUCXOXKACHUS H MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIeHTpbhl MPOUCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJIa, ITaMM.

CoBpeMeHHbIE METO/bI CeNeKIIuu. MacCcoBbI U MHAUBUIYAJIbHBIH OTOOPHI B
CEJIEKIIMM DPACTEHUWHA M JKUBOTHBIX. OlleHKAa 3KCTephepa. bin3kopoacTBeHHOE
ckpenuBanue — wWHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUU.
I'ereposuc, wnn rubpunHas cuna. HepoacTBeHHOE CKpelUBaHUE — ayTOPUIAMHT.
Otrnanéunas rtuOpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUSA CEIEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorusi kak oTpacib NPOU3BOJCTBA. ['eHHas WH)KEHEepHs. ITallbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiionupoBanve BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojoryueckue W dTtudeckue  npodmembl. MO —  reHermuecku
MOJIU(ULMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO0Opa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®. MiBanoBay,
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«Ilomumnonnus», «OOBEKTH OuOTEXHONOTUM», «KieTouHble KynbTypbl U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHKE U IEPEHOC T'€HOB, XPOMOCOMY.

O6opynoBanue: MyJIsSKH TUIOJOB U KOPHETIOA0B TUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035UCTBEHHbBIE PACTEHUSI.

JlabopaTopHble U IpakTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METOJBI M JOCTH)KEHMSI CEJIEKIIMM pAacTEHUH U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IIJIEMEHHYO bepmy,
COPTOMCHIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOPUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIACC

Tema 1. DBoTIOIIMOHHAS OHOJIOTH .

[IpeanocbulkM BO3HUKHOBEHUS JBOJIIOIMOHHOW TEOpUU. OBOJIIOLMOHHAS
Teopuss U €€ MecTo B OMOJIOruU. BiusHue 3BOJIIOIMOHHON TEOpUU HA pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CeuzerensctBa 3Bosonuu. [lameoHTOIOrHYECKHE:  TOCIIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, TMEPEXOJHbIe (HOPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH u GJop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJACTBA U PA3NUYUS SMOPHOHOB PpPa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
pYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTed Yy Bcex
OpraHU3MOB.

OomtonmonHass teopust Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUSA
JapBUHM3Ma. J[BWXKyIIHME CHUJIBI 3BOJIONUU BUIOB Mo JlapBuHYy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYMBOCTb,
O6opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JBrxymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupojae. MyTallmOHHBIN
mpolecc M KOMOWHATHBHAsT M3MEHUYMBOCTH. [lomynsiMoHHBIE BOJHBI U Jpeiid
reHoB. M30s1us 1 MUTrpanus.

EcTtecTBeHHBbIII 0TOOp — HampaBiAlOmMi (akrtop 3BomoUUA. DPOPMBI
€CTECTBEHHOTO 0TOODA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojtouuu. [lpumepsr
PUCTIOCOOJIEHHU y OpraHu3MoB. ApoMoph03bl U HAMOATANITAIIUY.

Bun u BupmooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJI0THYECKOe.
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MakposBomorusi. DPopMbl  ABONIONUU:  (PriieTUYECKas, JIUBEPreHTHa,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HECHelUaIu3upoBaHHBIX NpeakoB. [Iporpeccupyronias
crienuanu3anus. AJanTuBHAS pagualusl.

JdemoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoIbIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantauum», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bofouuny, «Kapra-cxema wapmpyra mnyremectBuas Y.
HNapsunay, «bopsba 3a cymectBoBaHue», «IIpucrmnocobIeHHOCT OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa30BaHNe», « IKOJIOTHIECKOE BUIO000PA30BAHUEY.

OO6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIpPaBJICHUS 3BOJIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue roIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpajguyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
HMCKONIAeMbIX JKMBOTHBIX M pacTeHWi», Mojenb anmukamus «llepexkpéct
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKW», MUKpompenapat «/[po3odwmray (Hopma, myTtanmuu GOpMbI KPBIIBLEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE )KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUsI KU3HM Ha 3emiie: a0uoreHe3 W NaHcrnepMmus. XuMUUYEcKas
IBOMIOIUSL. AOHUOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKOW IBONMIOINH. HauanbHbIe Tanbl
ouosnornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [IepBble KIETKM M WX 3BOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
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PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKUU.

Me3so30¥cKas 3pa U €€ NepUOoIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa U TE€OJIOTUUECKUX mporeccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMU PACTUTENILHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIEHME, paciBET 1 BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHpa KaKk OTpakeHHe »3Boiouud. (OCHOBHbBIE
CUCTEMAaTUYECKHE IPYNIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuil o
MPOUCXOKICHUN 4YellOBeKa. MeTonbl u3ydeHusi aHTpomnoreHesa. CxoactBa
pa3IMyuus 4eJI0OBEeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTtBenHas
U3MEHUMBOCTh M  €CTECTBEHHBIH o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaANMU U BETBU IBOJIOIMHU YEJIOBEKA: aBCTPAIONMUTEKH, YeloBEK
yMenbld, Yenmoek npsMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckas).  YepTsl  MPUCHOCOOJICHHOCTH  MpEJCTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmuupbl u cxembl: «Bo3HukHOoBeHHe CoJIHEUHON cucteMbl», «Pa3BuTue
OpraHh4YecKkoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJeTKa»,
«ITpokapuoTtnueckast kieTka», «COBpEMEHHAs CHCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeumme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeI0OBEUECKUE Pach».

O6opynoBanue:  Mmyisiku — «lIpoucxoxnenne — yenoBeka»  (OKOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WIU
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
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pyOmra, ckpebia), TEOXPOHOJOTHYECKas TaOiuIa, KOUICKIUS «DopMbl
COXPaHHOCTH MCKONAEMBIX )KUBOTHBIX U PACTCHUN».

JlaGopaTopHblie U NpakTHYeCKHue padoThl:

[IpakTnueckas padora Ne 1. «M3yueHne HckomaemMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSAX).

OKcKypcusi «OBOMIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBEAUECKUI My3€eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaul U pa3/iesibl IKOJIOrMU. MeToIbl 3KOJOTHYECKUX
UCCJIEI0BAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]yIlIHAs, [TOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccudukanus 5skoioruueckux (akTopoB:
abuoTuueckre, OMOTHYECKHME M AaHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

Abuorndeckue (akTopbl: CBET, TEMIIEpATypa, BIaXHOCTb. POTONEPUON3M.
[Tpucnocobnenusi OpraHM3MoOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (bakTopBhLI. Buner OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MYTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUX B3aUMOJEWUCTBUM MJisi CYLIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyssinud. (OCHOBHBIE TMOKa3aTeau
NOMYJISILMA: YHMCIEHHOCTb, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpauus. [[nHaMuka YuCI€HHOCTH MOMYJISIUUNA U €€ PEryJIsIusl.

JdemoHcTpanuu:

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

Tabmumsl u cxemsl: kapta «lIpuponnsie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranuzmoB», «®ortonepuoausm», «llonmymannm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISUUU UHPY30puu-Ty penbkny, «IlumieBbie nenm.

JlabopaTopHbIe M IpaKkTHYecKUue padoThbI:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne ocCOOEHHOCTH PaCTEHUHN W3
pa3HbIX MECT OOUTAHUY.

JlabopatopHast pabota Ne 4. «BiusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrnueckas padorta Ne 2. «I[Toacu€T MIOTHOCTU MOMYJIALMIA pa3HbIX BUJIOB
pacTeHUI.

Tema 4. Coo01mecTBa ¥ IKOJIOrH4eCKHE CHCTEMBI.
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Coo0mrectBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunabl-nomunantel. CBsi3u B
OHoLIEHO3E.

Dkoyiornyeckue cuctembl (d9kocucteMsbl). llonsitue 00 »sKocucTteMe H
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpodudeckue (MUIIEBbIC) YPOBHH OKOCHUCTEMBI. [IWIEBbIE IEeMH U CETH.
OcHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OuMoMacca, MPOAYKIHSA. DKOJIOTHUYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCHUCTEM:
YCTOHYMBOCTh, CAMOpETYJIALUs, pa3BuTue. CyKieccus.

[Ipupoaubie S3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIIA TTUPOKOJIMCTBEHHOTO JIEca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3noobpasue kak Qaktop ycroilunBocTH 3kocucteM. CoxpaHeHUe
OHMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ounocheprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
r7100ampHOM 3KOCHCTEMBl. JlMHAMUYeckoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI AJIEMEHTOB (yTiiepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

CocymecTBoBaHme PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oounopa3zHooOpasusi Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBiICHUS] TMPUPOAHBIMU pecypcaMd M WX HCIOoNb30BaHHEe. JlOCTHKEHUs
OHMOJIOTHY U OXpaHa MPUPOJIBIL.

JdemoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuiel 1 cxemsbl: «llumeBsle nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnpie coolmiecTBa», «llemn nwTanmsy, «IKoJOTHUECKAS TUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsie
AHTPOTIOTEHHBIE ~ BO3JCHCTBUS HA  TOpupoay», «BaxHelmme HCTOYHUKU
3arpsi3HEHUS] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeMIIash COCTaBIIAIOIIAs
ouocdepo», «Paktopbl aerpaganuu nouBy, «llapHuKoBed 3PderT», «DaKkTOphI
PaIMOaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,
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«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«Kpyroopot yriepoaa B 0uocgepe», «kKpyroBopot azora B mpupoze».

OGopynoBaHue: Mojelb-anminkanus «TunuuHble OMOIIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBaY, KOJIEKIMH «bronieHo3y, «Bpenurenu BaxXHENIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapuu M KOJJIEKUWHM pacTeHUH U
JKUBOTHBIX, NIPUHALJICKAIIME K Pa3HBIM JKOJOTMYECKHM TIpyNram OJHOIO BHJA,
Kpacnas xuura Poccuiickoii ®enepaiiuu, M300pa’k€HUS OXPAHSIEMBIX BHJIOB
pacTeHUl U )KUBOTHBIX.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHUI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAJIW4YME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESTENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3WIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HacCICAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroUIEH cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarOUINXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3ULMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATIM3AUUH OCHOBHBIX HANPABICHUMN
BOCIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCPIfICKOFO 06IH€CTBa;
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OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUuOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;
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NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpasa >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COIaHCUPOBAHHBII pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JeSTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O MW CaMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNM IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUSI W YMEHUS TpPU PEHICHUH TpoO0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZIGHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsl);
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AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHaliu3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (aKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS ydueOHOoro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYUMbIe IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, HayYHbIH (haKT, MPHUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIe/IOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIC ydeOHbIe JAchCTBHS (ITO3HABaTElbHbIC, KOMMYHHKATUBHBIC,

pEryJsITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE yueOHBbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccupuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KpPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BBIBO/BI U 3aKIOUECHMUS,;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a
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TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHUAIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIIbCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoodiieM, CHOCOOHOCTbIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHUS;

UCIIOJIb30BaTh PAa3JWYHbIE BUJBl JEITEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIA€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
NESATENBHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UPOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI [JIs JIOKAa3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBAaTh TOJIYYCHHBbIE B XOJ€ PEIHICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIbHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh
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MH(POPMAIUIO pa3IUYHbIX BUJOB U (POPM Ipe/cTaBICHHs], KpUTUUECKHU OLIEHUBATh
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynIupoBaTh 3alpoOChl U MPUMEHATh PAa3IUYHbIE METOJbI NIPU MOUCKE U
oTOOpe Ounosiornueckoi MHpopMalu, HEOOXOAUMOM NJis BBINOJTHEHUS YYEOHBIX
3ajady;

npuOOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUs Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosornyeckon uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYeCKOM HMH(pOpMalMe: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopMyIbl, aOOpeBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJAaJeTh  HABBIKAMH  PACTO3HABaHHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

1) oOmeHme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acCTBOBAThH
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINOJHEHHS MpeiaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JManora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, MOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMM CHOCOOAMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATh
HaMEPEHUs JIPYTUX JIOJIEeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHa JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI MpU PEIICHUU OUOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM C y4éToM oOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJjieHA KOJUICKTHBA;
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IPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYKIATh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOT0 yYaCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHNS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs MOpoliemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENHbHON  pediieKCHUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;
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IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0st M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajiu3€ pe3yJIbTaToOB
NEeATENbHOCTH;

IPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PAa3JIMYHBIX YYEOHBIX CHTyalUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33714,

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBAs OPraHU3alUs JKUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJIspHON Ouosiorun), 3akoubl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyeHust (o 1eHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
ONMCAHUE YKMUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOTYYEHHBIX
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pEe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJCNSTh CYIICCTBEHHBIEC MPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MpPEBpAlICHUs] 3HEPTUU B KIIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyUYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNaplo0 obOecredeHus 0e30IacHOCTU CBOETO 3J0POBbsl U 3/I0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOTHON cpene, MOHUMaHHE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOM  Ouomorui W OMOTEXHOJOTHMM AN palMOHAIBHOIO
IPUPOJIOTOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUVICHHOE HAaclleOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUS NMPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOPHBIE M IpakTUYECKHE pPaldOThI, COOIHOAAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACcTBa MacCcOBOW MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIENOBAaHUI B OHOJIOTHH,
MeIHIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMOJIOTHYECKYI0 MHPOPMAIUIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npenmera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUSA ECTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pACKpbIBaTh COAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHMA:
BUJI, TOMYJIALNSA, TeHO()OHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, HKOJIOIMUYECKHE (DAKTOPBHI,
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DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (dBONIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKMBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OPraHHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBbI, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
UKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OUOJOTHUECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTU CBOETO 3J0pPOBbS U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHuE HEOOXOAMMOCTH HCIOJIb30BaHUSL JOCTHUKEHUN
COBPEMEHHOM OMOJIOTUH JIs1 PAIIMOHAIEHOTO MTPUPOOTNIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHbIE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B HKOCUCTEMAaX (LIETIH MUTaHUsA);

YMEHUE BBINOJIHATH JIA0OpAaTOpHbIE M MpakTU4YecKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaThb  IJ00ajibHblE  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMoJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Ne HaumenoBanue pasaesno OBbI€
HMEHOBAMIE PAIACTOB Kontposabubie | IlpakTuuyeckue (ungporsic)
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypcbl
bu6nmoreka [JOK
1 b 2 0.5
HOJOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBbI€ CUCTEMBI U UX | bu6mmoreka [{OK
OpraHu3auus https://m.edsoo0.ru/7f41¢292
3 XUMUYECKUH COCTaB U g 1 bubmnoreka [IOK
CTPOEHUE KIETKHU https://m.edsoo0.ru/7f41¢292
b K
4 KuzHeneaTeabHOCTh KIETKHA 6 nomorexa O
https://m.edso0.1ru/7f41¢292
PasMmuOXeHHE U
5 WHIUBUAYAJIbHOE PA3BUTHE 5 1 bubmorexa HOK
JMBHIALY P https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTh 1 2 15 bubnuoreka [JOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/741¢292
7 Cenekiusi OpraHu3MOB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJOTUH https://m.edsoo.ru/7f41¢292
bu6nunoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 ITPOI'PAMME
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https://m.edsoo.ru/7f41c292

11 KITACC

Kosau4vecTBO 4acoB DJIeKTPOHHBIE
HaumenoBanmue
Ne (undgposbie)
pa3aesioB u TeEM Kontpoiasbnbie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbI padoThI padoTbI
pecypchl
1 DBOJIIOLIMOHHAS 9 1 bubnuorexa [JOK
Oouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE U
2 a3BUTHE KU3HU Ha 9 0.5 bubmorexa [OK
p ' https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmel 1 5 1 bu6muoteka [JOK
OKpYyXarolas cpeaa https://m.edsoo.ru/7f41cc74
CooOmecTBa 1
4 9KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bubnuoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 0 )5
YACOB I10 ITPOT'PAMME ’
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IHOYPOUYHOE IVTAHUPOBAHMUE 10 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Ne ara OBbIE
Tema ypoka Kontpoasbnsbie | IlpakTnueckue Hat unppone!
n/n Bcero U3yYeHUsI o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nmnoreka [JOK
1 buosiorust B cucrteMe Hayk 1 https://m.edsoo.1u/863e6122
05.09.2025 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS JKUBOM
npuponsl. [Ipaktuaeckas
pabota Ne 1
2 «Mcnonb3oBanue 1 0.5 bubmmorexa [IOK
' 12.09.2025 || https://m.edsoo.ru/863e6122
pPa3IUYHBIX METOOB MPHU
W3Y4YeHHH OMOJIOTUYECKUX
00BEKTOBY
3 buosiornyeckue cuctemsi, | bu6mmoreka [IOK
MIPOIIECCHI U UX U3YUYCHUE 19.09.2025 || https://m.edsoo.ru/863e6564
4 XHWMHYECKUH COCTAB KIETKU. | bubnuorexa [JOK
Boaa u muHepanbHbie conu 26.09.2025 | https://m.edsoo.ru/863e674¢
5 benku. CocraB u cTpoeHue | bubnuorexa [JOK
OCIIKOB 03.10.2025 || https://m.edsoo.ru/863e6b72
DepMeHTBl —
OMOJIOTHYECKHUE
6 KaTaJau3aTopbl 1 0.5 bubmorexa HOK
DRI ' 10.10.2025 || https://m.edsoo.ru/863e6b72

JlaGoparopHas pabota Ne 1
«3ydyeHne kaTaauTH4eCKOn
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aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTajasbl)»

7 Yraesoasl. JIunuapl bubmorera [JOK
AR A 17.10.2025 || https://m.edsoo.ru/863¢6870
g HyknenHoBble KUCTOTHI. bubnuorexa [JOK
ATD 24.10.2025 || https://m.edsoo.ru/863e6d5c
Hcropus u meTonbt
9 U3YUYCHUS KIICTKH bubmorexa HOK
Y ' 07.11.2025 || https://m.edsoo.ru/863e6e88
Knerounas Teopus
10 Kierka kak memnoctHas
JKMBasi CUCTEMA 14.11.2025
CtpoeHne 3yKapuoTHYECKOM
knetku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHUSI KJIIETOK PACTEHU, bu6mmoreka [IOK
11 KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
. 21.11.2025
OaxTepuil Mol MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHKpOIIpenaparax u ux
OTIICAaHUE
12 OOMeH BelecTB Uin bu6mmorexa [IOK
MeTaboIn3M 28.11.2025 || https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHHTES. ACMOCHITES 05.12.2025 || https://m.edsoo.ru/863e7c98
bu6mmorexa [IOK
14 2 i 00
HEPrETHICCIMH OOMeH 12.12.2025 || https://m.edsoo.ru/863e7aae

32


https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7aae

JKU3HEHHBIN [TUKIT KIETKH.
Jlenenue kaeTku. MuTo3.
JIaGopartophas pabota Ne 3

bu6mmoreka [JOK

15 «Habmonenne murosa 5 0-5 19.12.2025 || https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIlKa
JyKa Ha TOTOBBIX
MUKpPOIIpenapaTax»
16 Buocunres 60enka. Peakius bu6nmoreka [JOK
MaTPUYHOT'O CUHTE3a 26.12.2025 || https://m.edsoo.ru/863e796e
17 Tpancnsus — OHOCHHTE3 bubnuoreka [IOK
Oenka 16.01.2026 || https://m.edsoo.ru/863e796e
13 Hexnerounsie ¢popmbl bu6nuoreka [IOK
YKU3HU — BUPYCHI 23.01.2026 || https://m.edso0o.ru/863e7540
bu6mmoreka [IOK
®opMbl pa3MHOKEHUS
19 30.01.2026 https://m.edsoo0.ru/863e81b6
OprafHsMoB T https://m.edsoo.ru/863e831¢
bu6nmoreka [JOK
2 Meii
0 eHos 06.02.2026 || https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue u pa3BUTHE
MTOJIOBBIX KJIETOK.
Omo10TBOpPEHHE. Eub 10K
HOJIMOTEKA
21 Jlaboparopras pabora Ne 4 0-5 13.02.2026 || https://m.edsoo.ru/863e81b6
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»
) NunuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB 20.02.2026 || https://m.edsoo.ru/863e8436
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I'enetnka — Hayka o

23 HACJIEACTBEHHOCTH 1 bubmmorexa [IOK
27.02.2026 || https://m.edso0.ru/863e86f2
U3MEHYHUBOCTH
3aKOHOMEPHOCTH
24 HacJIeIOBaHUS TTPU3HAKOB. bu6mmoreka [IOK
Mounorubpuanoe 06.03.2026 https://m.eds00.ru/863e8878
CKpELIMBAaHKE
Jurudpunxoe
)5 CKpelIuBaHue. 3aKOH bubnnoreka [JOK
HE3aBHUCHUMOTI0 13.03.2026 || https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS IPU3HAKOB
CrenyieHHOE HaclieIOBaHUE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaToOB
26 MOHOTHOPHIHOTO U 0.5 bubmmorexa [IOK
20.03.2026 | https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(HITBI
Ha TOTOBBIX
MUKpOTIpenapaTax»
I'eneruka momna.
27 HacnenoBanue npusHaKkos, bubmorera [JOK
03.04.2026 | https://m.edsoo.ru/863e8c60
CIICTUICHHBIX C ITOJIOM
M3MeHYHBOCTb.
Henacneacrtsennas
28 H3MCHYHUBOCTb. 0.5 bubmorera [IOK
10.04.2026 || https://m.edsoo.ru/863e8efe

JlabopaTopHnas pabota Ne 6.
N3yuenue
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MOAU(UKAITTOHHON
WU3MEHYMBOCTH, IIOCTPOEHUE
BapHAaLMOHHOIO psifa U
BapUaALIMOHHON KPUBON»

Hacnencreennas
W3MEHUYUBOCTb.

29 JlaGoparopnas pabota Ne 7. 1 0.5 bubnuoreka [IOK
«Ananusz myTarui y ' 17.04.2026 || https://m.edsoo.ru/863e8efe
JPO30( MBI HA TOTOBBIX
MHUKpOTIpEriapaTax»

bu6nuoreka [JOK
r 1

30 cHeTHia qeroBera 24.04.2026 || https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypoK.

31 O6o01enue mo Teme 1
«HacnencTBeHHOCTh U 08.05.2026
W3MEHYHMBOCTHh OPTaHU3MOBY»

1 Cenekius Kak HayKa U 1 bubnuorexa [JOK
nporece 15.05.2026 || https://m.edsoo.ru/863¢9214
MeToabl 1 fOCTHXKEHUS

33 CEJIEKI[UU PACTEHHUM 1 1 bubmorexa HOK

P 08.05.2026 || https://m.edsoo.ru/863¢9214
YKUBOTHBIX

14 broTrexHoIorus Kak oTpacib 1 bubnuorexa [JOK

MIPOU3BOJICTBA 22.05.2026 https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 14 4

I10 ITPOTPAMME
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11 KITACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
No
: Tema ypoka Kontpoasbnsbie | IlpakTnueckue Hara unpponbie
n/n Bcero U3yYeHUsI o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOLIUS M METOIbI €€ 1 bubnuorexka [JOK
H3Yy4YECHHUS 01.09.2025 || https://m.edsoo.ru/863ea20e
Ucropus pa3zBuTus
2 NpeACTaBICHUN 00 1 bubmorera [TOK
pedt 08.09.2025 | https://m.edsoo.ru/863e9570
IBOJTIOIIAH
bu6mmoreka [JOK
M 1
3 FRPOSBOIONHA 15.09.2025 || https://m.edsoo.ru/863e9cle
[omynsaums kax
JJIeMEHTapHas €IuHUIA
BU/JIA U HBOJIIOIUH. Eub 1OK
nOIMOTEeKA
4 Jla6 6ota Ne 1 1 0.5
abopatopHaz pabota A2 22.09.2025 || https://m.edsoo.ru/863e99¢6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»
BUKYIIIUE CHUITBI
5 gneMZII{L;a HbIE (aKTOPHI) 1 bubmorexa HOK
P P 29.09.2025 | https://m.edsoo.ru/863e9da4
IBOJTIOLINH
6 EctectBenHsblil 0TOOp U €ro 1 bubnuoreka [JOK
(hopMbI 06.10.2025 || https://m.edsoo.ru/863e9ed0
7 Pe3ynbpTathl HBOTIONMY: 1 0.5 bubnuorexa [JOK
MPUCTIOCOOTIEHHOCTh ' 13.10.2025 || https://m.edsoo.ru/863e9fde
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OpPraHu3MOB U
BU1000pa30BaHUeE.
JlaGopatopHas padota Ne 2
«Onucanne
MIPUCTIOCOOTICHHOCTH
opraHusma u eé
OTHOCHTEIIEHOTO XapaKTepay

Hanpasnenus u nytu

bu6nmoreka [JOK

8
MAaKpO3BOJIFOLIHHI 20.10.2025 || https://m.edso0o.ru/863e9cle
9 Heo6
€00paTUMOCTh HBOJTIOIIUU 27102025
10 Wcropus xxu3Hu Ha 3emiie U
METO/IbI €€ N3YUCHUS 10.11.2025
1 ['unoTe3bl NpoucXoKACHUS bubnuoreka [IOK
YKU3HH Ha 3emMIie 17.11.2025 | https://m.edsoo.ru/863ea5a6
12 PasButue xu3uu Ha 3emiie bu6nuoreka [JOK
10 3pam U nepuogam 24.11.2025 || https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOIOIUU
pPacTUTEIBHOTO U JKUBOTHOTO
mupa. [Ipaktuueckas padbora
13 Ne 1 «M3yuenne 0.5 brbmmorexa TOK
- Y ' 01.12.2025 || https://m.edsoo.ru/863ea8bc
HCKOMAeMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX)
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OpraHU4eCKOro Mupa 08.12.2025 || https://m.edsoo.ru/863ea48e
15 OBOJIIOLIMS YEJIOBEKA bu6mmoreka [JOK
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(anTpoOmIOTEHE3) 15.12.2025 || https://m.edsoo.ru/863eac2c
16 JiBuoxyuiue cuibl ((pakTopsbl) bubnnorexa [JOK
AHTPONOTEHE3a 22.12.2025 || https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH
3BOIIOIINHU YEJIOBEKA 29.12.2025
Yenoseueckue pacel U
18 MIPUPOJHBIE AANTALUN bubmorexa HOK
prpos A B 12.01.2026 || https://m.edsoo.ru/863eaca2
YyelioBeKa
Pe3epBHbIii ypok.
19 O060061eHue o Teme
«B03HUKHOBEHUE U 19.01.2026
pa3BUTHE KU3HU Ha 3eMIie»
20
DKOJIOTHUS KaK HayKa 26.01.2026
)1 Cpensl oOuTanus u bubnnorexa [HOK
9KOJIOTHYECKUE (PAKTOPbI 02.02.2026 || https://m.edsoo.ru/863eafec
AbGuoTtnieckue (HakTophl.
JlaGopatopHas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHui u3
22 A3HBIX MECT OOUTAHUS» 0.5 bubmorexa HOK
P ' ' 09.02.2026 || https://m.edsoo.ru/863eb10e
JlabopaTopHas pabota Ne 4.
«BnusiHEE cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca
bu6mmorexa [IOK
23 buotiteckie GakToph 16.02.2026 | https://m.edsoo.ru/863eb348
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OKOJIOTHYECKUE
XapaKTEPUCTUKU
nomysiiud. [TpakTuueckas

24 0.5
pabota Ne 2 «ITomcuér 23.02.2026
TUIOTHOCTH TIOTTYJISIITHHA
Pa3HBIX BUJOB PACTCHUID)
)5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OmoIeH03 02.03.2026 || https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) 16.03.2026 | https://m.edsoo.ru/863eb46a
OcHOBHbIE TIOKA3aTeNn
SKOCHUCTEMBI.
27 DKOJIOTUYECKHE MTHPAMHIBI bubmotera [JOK
. PaMHABL 06.04.2026 || https://m.edsoo.ru/863eb5fa
CBoOIICTBa IKOCUCTEM.
Cykueccus
28 IT
PUPOIHBIC IKOCHCTEMBI 13.04.2026
29 AHTpOIIOreHHbIE
3KOCUCTEMBI 20.04.2026
30 buocdepa — rnobanpHas bubnnorexa [JOK
IKOCHUCTEeMa 3eMITH 27.04.2026 || https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH bubnmoreka [JOK
CyIIeCTBOBaHUS OMOChephl 04.05.2026 || https://m.edsoo.ru/863ebd16
1 UYenoseuecTBo B Onochepe
3emn 11.05.2026
1 Cocy1iecTBOBaHUE TTPUPOIBI bubmmoreka [JOK
M YEJIOBEYECTBA 18.05.2026 || https://m.edsoo.ru/863ebale
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30OBATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHUN O MECTE€ M POJH OHOJOTHH B CHUCTEME
HAyYHOTO 3HAaHUS  ©CTECTBEHHBIX HAyK, B  (OopMHUpOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPa U HAy4HOIO
MUPOBO33pEHUS; O BKIAJE POCCUUCKHX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA U1 PCIICHUS JKU3HCHHBIX 3aJ1a4

YMeHne packpbiBaTh COJACpKAHWE OWOJIOTHYSCKUX TEPMUHOB W
MOHSITHIA: KU3Hb, KJIETKa, OpraHu3M; MeTaboimn3M (0OMEH BEUIECTB H
MpeBpalleHue JHEPTUH), TOMEOocTa3 (CaMOperymsius), ypoBHEBas
OpraHM3alys KUBBIX CHCTEM, CAMOBOCIIPOU3BECHHE (PEIPOIyKIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

YMeHnue uznaratb OMOJIOrHUECKUe TeOpUH (KIETOUYHAsI, XpPOMOCOMHas,
myTarmonHas), 3akonsl (I'. Menaens, T. Moprana, H.W. Bapuiosa) u
ydeHus (0 LEHTpax MHOTOOOpa3usi U MPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.U. BaBuioBa), onpenenars rpaHullbl ©X MPUMEHHUMOCTH

K )KMBBIM CHCTEMaM

YMeHue BIIQAeTh METOJAMH HAYYHOTO II0O3HAHUSA B OHOJIOTHH
(HabmroleHNe W OTMHMCAHUE J>KMBBIX CHUCTEM, TPOIECCOB U SIBJICHUM;
OpraHm3alys ¥ TPOBEACHHE OHOJOTHYECKOTO OIKCIICPUMEHTA,
BBIIBIDKGHHWE  THIOTE3bl;  BBISBICHHE  3aBHCHUMOCTH  MEXKIY
UCCJICTyeMbIMHU BEJIMYMHAMH, O0BICHECHUE TIOJYUYECHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOpPUH M 3aKOHOB, YMCHHE

ACJIaTh BBIBOAbLI HAa OCHOBAHUU IOJTYYCHHBIX peByJIbTaTOB)

YMeHue BBIICISTh CYIIECTBEHHBIC TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT H DYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOCHHOCTH TMpOILIECCOB OOMEHa BEHIECTB W
MpEeBpALEHUs] SHEPTrUU B KJIETKE, (DOTOCHHTE3a, IMIACTHUYECKOro H
JHEPreTUYeckoro  oOMeHa, XEMOCHHTE3a, MHUTO3a,  Meko3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHUS, HWHAUBHIYAIbHOTO  Pa3BUTUA

opraHu3ma (OHTOTEHE3)

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJibTara

1

2

3

4

5

6

YMeHue IIPpUMCHATDb IMNOJIYYCHHBIC  3HAHUA  JJIA 00BsACHEHHS

41




OMOJIOTMYECKHUX TPOIIECCOB U SIBIICHUM, ISl IPUHATUS MPAKTHUECKUX
peuieHu B TMOBCEIHEBHOM KU3HM B  LEIAX  OOECHeUCHHs
0€30MaCHOCTH CBOETO 3J0POBbSI U 3J0POBBSl OKPYKAIOIIUX JIOICH,
COOJIIOJICHUST HOPM T'PaMOTHOTO TOBEJEHUS B  OKPYIKAIOIICH
MPUPOTHON cpefie; TOHMMAaHWE HEOOXOJAMMOCTH HCIOJIb30BAHUS
JOCTHKCHUH COBPEMEHHOW OHWONOTHMH U OWMOTEXHOJOTHH IS

paluOHAJIBHOT'O MIPUPOAOIIOIb30BAHUA

YMeHue pemarb 371eMEHTapHble TE€HETHMUECKHE 3aJaud Ha MOHO- U
JTUTHOPUIHOE CKPEIMBaHUE, CIICTUICHHOE HACJICJIOBAHKE, COCTABIIATh
CXeMbl ~ MOHOTHOPHUIHOTO  CKpPCUIMBAaHWS IS  TMPeICcKa3aHus

HacCJICOJOBaHUs NPHU3HAKOB Yy OPraHu3MoOB

YMeHue BBINOJHATH J1a00OpaTOpHbIE W MpaKTHYECKUe padoThl,
cobmogaTe mpaBuia mpu pabore ¢ y4eOHBIM H JTaOOpaTOPHBIM

o0opyaoBaHEM

YMeHHne KpUTHYECKH OLEHHBATh U MHTEPIPETUPOBATh MH()OPMAIIHIO
OMOJIOTMYECKOTO  COAEP)KAHMSA, BKIIOYAIONIYI0  TICEBAOHAYYHBIE
3HaHUS W3 pa3IuuHbIX HCTOYHWUKOB (CMU, HaydHO-TIOMYJIsipHBIC
MaTepI/IaJ'II)I); OTUYCCKHUE AaCICKTbl COBPCMCHHBIX I/ICCHCIIOBaHI/IfI B

OMOJIOTHH, MEOULIMHE, OMOTEXHOIOT I

10

YMeHue co3naBaTh COOCTBEHHBIE TTHCHMEHHBIC U YCTHBIC COOOIICHUS,
00001mast 61oI0rnYecKyro HHHOPMAIMIO U3 HECKOIBKHX UCTOYHUKOB,

I'paMOTHO HCITIO0JIB30BATH MMOHATHHHBIN arrapar ouonoruu

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTE M POJM OUOJOTHMH B CHCTEME
HAayyHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (OpMHUpPOBaHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPa U HAy4HOI'O
MHUPOBO33PEHUS; O BKJIAJEC POCCHUMCKUX U 3apyOeXHbIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (YHKIHMOHAIBHOH I'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA JKU3HCHHBIX 3a/1a4

VYMeHue packpblBaTh COJCp)KaHHE OWOJOTHYECKHX TEPMHUHOB H
TOHSATHI: BUJ, TOMYJISAUS, TEHOPOH, IBOJIOIHS, JABIKYIIHE CHIIBI
(paxTopsr) ABOJIIOLINH, PUCTIOCOOIEHHOCTh OpraHHU3MOB,
BU/1000pa30BaHue, 9KOJIOTUYECKHUE (axTopsl, IKOCUCTEMA,

IMPOAYUCHTHI, KOHCYMCHTHI, PEAYLUCHTHIL, Oeru IUTaHUsI,
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9KOJIOTUYECKAs MIpaMuia, OuoreoreHo3, onochepa

YMeHue uznarate OMONIOrHYeckre Teopuu (3BOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYeCKass TEOpUs  HBOJIIOLMH), 3aKOHBl WU
3aKOHOMEPHOCTH (3apojplieBoro cxoncrsa K.M. bapa, yepenosanus
IJIaBHBIX HampasieHud U myTel sBomtonuu A.H. CeBepuoBa, yueHus
o Owmochepe B.M. Bepnanackoro), ompenensTb TpaHUIBI HX

IMPUMCHUMOCTHU K )XUBBIM CUCTEMaM

YMeHue BiageTh METOJAAMHM HAy4YyHOrO II03HAHUS B OHONOrHH
(HabmrofieHNe M ONMMCAaHWE JKMBBIX CHCTEM, MPOIECCOB U SIBICHUIA,
OpraHu3ansi M NpOBeAEHUE OHOJOTMYECKOr0  HKCIEPUMEHTA,
BBIIBJKEHUE  THUIIOTE3bl;  BBIABIEHUE  3aBUCHMOCTH  MEXKIY
UCCJIETyeMbIMU BEJIMUYMHAMU, O0BSICHEHUE TIOJYUYEHHBIX PE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IIOHSATUM, TEOPUHM U 3aKOHOB; YMEHHE

ACJIaTh BBIBOAbI HAa OCHOBAHUU IMOJTYYCHHBIX pe3yJ’ILTaTOB)

VYmMmeHue BBIICIIATE CYILIECTBEHHbBIE MIPU3HAKU CTPOEHUS
OMOJOTMYECKHX OOBEKTOB: BHUAOB, MOMYJSIUH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYIIEHTOB,  OHOTrEOIICHO30B M  DKOCHUCTEM;
0COOCHHOCTHU MPOIIECCOB HACJIEJCTBCHHOM H3MCHYHBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUA000pa30BaHMs, MPHUCIIOCOOICHHOCTH
OpraHWU3MOB, JCWCTBUS SKOJOTHUECKHX (PAKTOPOB HA OPraHU3MBI,
MepeHoca  BEIIECTB M  MOTOKAa HSHEPrMM B JKOCUCTEMaX,
AHTPOINIOTEHHBIX HM3MEHEHUW B DKOCHCTEMAx CBOEW MECTHOCTH,

KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX LIUKIIOB B Orocdepe

YMeHue TpUMEHSATh TOJNy4YEeHHBIE 3HAaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBJICHUH, Il MPUHATHS MPAKTHUECKUX
pelieHUi B TOBCEIHEBHOW KHM3HM B IeNiX obOecredeHus
0€30MacCHOCTH CBOETO 3[0POBHS M 3I0POBBSI OKPYXKAIOUIUX JIOJCH,
COONIIOJICHUST HOPM TPaMOTHOTO TIOBEACHUS B  OKpPY)KaIOLIeH
OPUPOAHOI cpelie; NOHMMaHME HEOOXOAUMOCTH HCIIOJIb30BaHUS
JOCTM)KEHUM  COBpPEMEHHOM  OMosiorMu Ul PalMOHAIbHOTO

IPUPOJIOTIOTIB30BAHUS

YMmenune peiiaTtb 3JICMCHTAPHBIC OHOJOrHYeCKUe 3aJa4u, COCTaBJIATH

CXEMBbI MIEPEHOCA BELIECTB M SHEPTUU B IKOcUCTEMaX (L€ MUTAHUs)

YMeHue BBINOJNHATH J1a00OpaTOpHbIE W MpaKTHYECKHe padoThl,
coOmonaTh mpaBuia Impu pabore ¢ y4eOHBIM H JTaOOpaTOPHBIM

o0opyaoBaHuEM

YMeHHe KpUTHYECKH OLEHUBATh U MHTEPIPETUPOBATh MH(OPMAIIHIO
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OMOJIOTMYECKOTO  COJAEP)KAHMs, BKIIOYAIONUIYI0 ICEBAOHAYYHBIE
3HaHMUA W3 pazauuHbIX HcTouHukoB (CMMU, HaywyHO-nomyssipHble
MaTepHalibl); pacCMAaTPUBATh INIOOAIBHBIE HKOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3UITHIO

10

YMeHue co31aBaTh COOCTBEHHBIC MIMCHbMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOJIOTUYECKYI0 HHPOPMAIIHIO U3 HECKOIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar OMOoI0ruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

buonorus kak Hayka

1.1

buonoruss — Hayka o xuBoil mnpupone. Ponp Ouosnoruu B opmMupoBaHUH

COBpGMCHHOfI Hay‘IHOﬁ KapTUHbLI MHpPA. CucremMa OHOJIOTHYECKHX HayK

1.2

Metoasl MO3HAHUS KUBOM IIpuUpoabl (Ha6J’IIOI[CHI/IC, OKCIICPUMCHT, OIIMCAHUC,
H3MCPCHHC, KJ'IaCCI/I(l)I/IKaI_II/IH, MOJCIUPOBAHUC, CTATHCTHUYCCKAs 06pa60TKa

JTAaHHBIX )

JKuBnIie cucTeMBI 1 UX opraHnuzanus

2.1

JKuBbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Oowmosioruu. CBOMCTBa

OHMocHCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHuzaluu OHOCHUCTEM: MOJEKYJISIPHO-T€HETHYECKUN, KIETOYHBIN,

OpTraHU3MEHHBIH, MOIMYJIALMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHWYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJETKH. XHUMHUYECKUE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpO3JIEMEHTBl. Boma u MusepanbHbpie BemecTBa. DOyHKUMH BOABI U

MHUHCPAJIBbHBIX BCIICCTB B KIICTKEC. HO,Z[,Z[Cp)KaHI/Ie OCMOTHYECKOIo OanaHca

3.2

benku. CocraB u cTpoeHue OenKoB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble M 3aMEHHMbIE AMHHOKHUCIOTBI. AMHMHOKHCIIOTHBIM COCTAB.
YPOBHHU CTPYKTYpbI OEJIKOBOM MOJIEKYJIbI (II€pBUYHAs, BTOPUYHASI, TPETHUYHAS U
YeTBEPTUYHAsT CTPYKTypa). XHUMHUYECKHe CBOMCTBa OenkoB. buomormueckue
(GyHKIMU OEIKOB.

depmeHThl — Onosiornueckue katanu3atopbl. CTpoeHne (epMeHTa: aKTHUBHBINA
LeHTp, cyocrpatHas crnenuduunocts. Kodepmentsl. Butamunsl. OTandwms

(bepMeHTOB OT HCOPTaHNYCCKUX KAaTaIn3aTOPOB

3.3

VYrneBoabl: MOHOcaxapu/bl (III0K03a, pubo3a U Ae30kcupudo3a), 1ucaxapuibl
(caxapo3a, JlakTo3a) M MOJMCaxapuIbl (Kpaxmai, TJIMKOTeH, LEJIII03a).
buonornyeckue GyHKINHU YTIIIE€BOJIOB.

Jlununael:  TpUIMLEPUAbI,  cTepouabl, ¢docpomunuasl. ['mapodunabHO-
runpodoOHbIe cBOMCTBa. buonormueckue ¢yHkmun aunuaoB. CpaBHEHHE

YTJICeBOJOB, OCIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxnennosele kucnors: JHK wu PHK. Hyxkneotuaer — MOHOMEpSHI
HykJIeuHOBbIX KucioT. Ctpoenue u ¢pynkuumu JHK. Crpoenune u QyHkimu

PHK. AT®: ctpoenue u pyHKIHAHA
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3.5

Hwuronorust — Hayka o kietke. Knerounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Krnerka kak nenoctHas xuBas cuctema. OOiue npu3HaKU KJIETOK: 3aMKHYTast
HapyxHass MemOpana, monekysbl JIHK kak renermueckuii ammapat, cucrema

cuHTe3a Oelka

3.7

Tumel KIETOK: dyKapuOTHUECKast v MpokaproTuieckas. OCOOEHHOCTH CTPOSHUS
npokaproTHYeckord kietku. Kierounas crenka Oakrtepmit. CTpoeHue
JyKapuoTHUeCKor KJeTkH. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, KUBOTHOM M

IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIIMKOKAIMKC, HX
¢ynkuun. [Inazmarugeckas MemOpaHna, e€ cBoicTBa u ¢yHKuuH. Lluromnasma u
e€ opranouabl. OgHOMEMOpaHHBIE OPraHOWBI KIETKH: HSHAOIIIa3MaTHUECKas
cetb (OIIC), ammapatr ['onbmku, Jm3ocombl. [loyaBTOHOMHBIE OPraHOMIIBI
KJIETKU: MUTOXOHAPHUH, TUIACTUABL. [IpoucxokieHne MUTOXOHIPUN W TIACTHI.
Buner mnactua. HememOpaHHBIE OpraHOWIbl KIETKH: PUOOCOMBI, KJIETOYHBIN

LHCHTP, pCCHUYKHU, KT'YTUKU. cDyHKI_II/II/I OpraHon 0B KJICTKH. Bxrouenust

3.9

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue siapa: siiepHas 000JIouKa,

KapuoIuia3Ma, XpoOMaTUH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

}KI/ISHG,I[GXTGJ'IBHOCTI) KIJIICTKH

4.1

OOmeH BemiecTB, WM MeTab0au3M. AcCHMMIIALNS (TUTACTHUYECKUH OOMEH) H
JUCCUMUIISANINS (PHEPreTUYeCKUid 0OMEH) — JBE€ CTOPOHBI €IMHOTO IMpoIiecca
Mmetabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiil. Ponb

(I)epMCHTOB B OOMEHE BCIICCTB U MMPCBPALICHNUU SHCPTIHUU B KIICTKE

4.2

®otocunTe3. CBeToBas 1 TeMHOBas (a3l poTocuHTe3a. Peakiun GpoTocuHTe3a.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HAUeHHE (HOTOCUHTE3a JUIS KU3HU Ha 3emIle.
Bnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIMIEHUS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UpYIONHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKA3HU Ha 3emiie

43

3HepTCTH‘{CCKHﬁ 0oOMEH B KIICTKE. Pacmiemienue BCIICCTB, BBIACICHHUC U
AKKYMYJIMPOBAHUC OHEPIUM B KIICTKC. OTansl OQHCPIreTHYCCKOIo oOMeHa.
I'mukomms. Bp0>1<eHI/1e n €ro BHUIbI. KI/ICJ'IOpO)IHoe OKHCJICHHEC, WJIHN KJICTOYHOC

npixanue. DPPEeKTHBHOCTh YHEPTeTUIECKOTO OOMEHa

44

Peakuuu MarpuuHoro cuHre3a. ['enermueckas wuHdopmanus u JIHK.
Peanuzanust reHeTMueckod MHPOpPMALUU B KIETKE. | eHETHYEeCKUH KOI U €ro
cBoiicTBa. Tpanckpunuus — MaTpuuHblii cunte3 PHK. Tpancnauus — 6uocunres

oenka. KogupoBanne aMiuHOKHUCIIOT. Postb ppubocoM B OMocuHTE3€e Oerka
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4.5

Heknerounsie ¢gopmbl xu3Hu — Bupychl. Mcropus otkpeitus Bupycos (.U.
NBanoBckmii). OCOOEHHOCTHM CTPOCHUS U KU3HEICSATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacTeHuil, *XKMBOTHBIX M YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bozoyaurens CII/la.

[IpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JIC€BaHHI

PasMHOXeHME 1 MTHIMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounsnii mwki, wWiIM SKMU3HEHHBIM TWKI KiIeTku. WuTepdaza u MuUTO3.
[Ipomeccel, mpoTekatonue B uHTEpdaze. Permmnkanus — peakus MaTpUIHOTO
cureza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL.
JIuniouIHBIE W TAaIUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMATHIBI.
[{utonorndyecknue OCHOBBI PA3MHOXEHUS W WHANBUIYAJIBHOTO Pa3BUTH
OpraHU3MOB.

Henenune knerku — muto3. Cragum muto3a. lIpouecchl, npoucxonsiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii CMBICII MUTO3a

52

@®opmbl pa3sMHOKEHHS OpraHM3MOB: Oecrioyioe W TmosioBoe. Bumbl Gecronoro
PasMHOKCHHS: JEJICHWE HAJBOE, ITOYKOBAHWE OIHO- W MHOTOKJICTOYHBIX,
crIopooOpa3oBaHue, BETETATHBHOE pPa3MHOXXCHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJI CCIICKIUN

53

[TosoBOE pa3zMHOKEHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meiios. Cranuu wmeiosza. Ilpouecchl, mpoucxoisiiue Ha CTaauax Meiosa.
IToBegenue xpomocoM B Mmeio3e. KpoccuHroBep. bHOTOTMYECKH CMBICT U

3HaYEHUE MEN03a

54

lNamerorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE
JKeJe3bl: CEMEHHUKHN U sIMYHUKUA. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
raMmer (crepMaTo30u/], STUIEKIIeTKa) — criepMaToreHes u oorene3. OcoOeHHOCTH

CTPOCHUMA SIMIEKJICTOK U CIICpMAaTO30HU10B. OHJ'IOI[OTBOpeHI/IC. HapTeHOFCHCS

5.5

NunuBuayanpbHoe  pa3BuTue  (OHTOreHe3). OMOpPHOHANBHOE  pa3BHUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyssinus, opraHoreHes. IlocramObpuonansHoe pazputue. THIbI
NOCTAIMOPHUOHATIBHOTO PA3BUTHUS: MpPSIMOE, HENMpsMoe (JMYUHOYHOE). Briusiane
CpeZbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOACTBA.

Poct u pasButme pacteHuil. OHTOreHe3 IBETKOBOTO PpACTEHHs: CTPOCHHUE

CCMCHHU, CTAIUN PASBUTUA

HaCJIeZICTBeHHOCTI) U USMCHYUBOCTb OPraHU3MOB

6.1

[Ipenmer u 3amaun reneruku. Mctopus pa3BuTus reHeTUKH. Britag poccHicKux

U 3apyOeKHBIX Yy4Y€HBIX B DPa3BUTHE T'€HETUKU. MeETonbl TeHETHKH
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(ruOpuAOIOTUYECKHM,  IUTOTCHETHYECKHH,  MOJCKYJSIPHO-TCHETHUECKUH ).
OcHOBHbIE TeHEeTHYECKUE MOHATH. ['eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B

CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAacJIeI0BaHUs MPU3HAKOB, ycTaHOBIEeHHbIe . Menaenem.
MoHOTHOpUIHOE CKpelIMBaHKWE. 3aKOH €IMHOO0Opa3usi THOPUIOB TIEPBOTO
nokoyieHusi. IIpaBuwiio AOMUHUpPOBaHMSA. 3aKOH pACHICIUVIEHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [losTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CkpemrBaHue. 3aKOH HE3aBHCUMOTO HACJIEIOBAHUS MPU3HAKOB.
[uToreHeTnyeckre OCHOBHI JIUTHOPHAHOTO CKpPEIIMBaHUS. AHATU3UPYIOIee
CKpelmuBaHue. VCrnoap30BaHWE — aHAIM3UPYIOUIETO0  CKPEIIMBAHUS  JJIsSI

olpeziesIeHUs] TEHOTHUIIa 0COOU

6.3

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana no cuemnjieHHOMY
HacleloBaHUIO TIeHoB. Hapymenwe cuemnaeHus TIeHOB B pe3ylbTare
KpOCCHHIoBepa. XpOMOCOMHAsl TEOpPHUS HACIIEICTBEHHOCTHU. ['eHeTHueckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OHIpefeleHHe Ioia. AyTOCOMBI M IIOJOBBIE
XPOMOCOMBI. I'omorameTHnie n TeTCPpOraMCTHBIC OPraHU3MBbI. HaCJIel[OBaHI/IC

NPHU3HAKOB, CHCINICHHBIX C I10JIOM

6.4

N3MeHunBOCTE. BI/II[LI U3MECHYMBOCTHU:. HCHACJIICACTBCHHAA WU HACJICIACTBCHHAA.
Ponp cpenpl B HEHAcIENCTBEHHOW  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psIag W BapHAIlMOHHAS
kpuBas. Hopma peakumm npusHaka. KonndecTBeHHbIE M KadyeCTBEHHBIE

MIPU3HAKH U UX HOpMa peakuuu. CBOHCTBA MOIU(UKATMOHHONW U3MEHUUBOCTH

6.5

HacnencrBennas, wWiaM Te€HOTHUIIMYECKAs, W3MEHYHBOCTh. KoMOuHaTHBHAS
W3MEHUYMBOCTh. Mei03 ¥ TONOBOM MpoIecc — OCHOBA KOMOMHATHBHOMU
W3MEHYMBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kiaccudukanus MyTalui:
TE€HHbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U MpUYMHBI MyTaluii. MyTtareHHbie
(akTophl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJICICTBEHHOW H3MEHYHUBOCTH

H.N. BasuiioBa

6.6

l'eneruka uenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOAbl TE€HETUKH
YyeJI0BeKa: TreHEealOrHYeCKUM, OJIM3HEIIOBBIH, LIUTOT€HETUYECKUH,
OMOXMMUYECKHM, MOJIEKyIsipHO-TeHeTHYeCKuid. COBpPEMEHHOE OIpeAcIICHHUE
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomomipio II[P-ananu3a. HacnencrBeHHble 3a00jieBaHUs YEIOBEKA: T'€HHBIC
00s1e3HU, 00JIE3HH C HACIEICTBEHHON MPEapacloNoKeHHOCThIO, XPOMOCOMHBIE
6osne3nu. ComaTuueckue M TeHepaTUBHblE MyTauuu. [IpuHIMIBI 310pOBOTO
oOpa3a >KW3HH, JUArHOCTUKH, TPOPWIAKTHKUA W JICYCHUS TICHETHYCCKUX

6one3nell. MemKo-reHeTH4ecKoe KOHCYJIbTUPOBaHKE. 3HaUCHNUE MEAULIUHCKON

48




TCHCTUKHU B MIPCAOTBPAICHUHN U JICUCHUH I'CHCTUICCKUX 3a00JIcBaHUM YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusi Kak HayKa M NPOLECC. 3apOXKIACHUE CEJNEKIMH W JTOMECTHUKALMSL.
Yuyenne H.M. BaBuioBa o0 1EHTpax TMPOUCXOXKIEHUS U MHOTOoOpa3us
KYJBTYpHBIX pacTeHuil. L{eHTpbl MpOUCXOXKAEHUs TOMAITHUX KUBOTHBIX. COpT,

nmopoaa, miraMm

7.2

CoBpeMeHHbIE METO/bI CeNeKIUH. MaccoBbIii M MHIUBHUIYaJbHBI OTOOPHI B
CEJICKIIMM PacTeHUl M KUBOTHBIX. OlLEHKa 3KCTephepa. bim3kopoacTBeHHOE
ckpemyBaHue — MHOpuauMHr. Yucras nuHus. CKpenyBaHHE YUCTBIX JIMHUU.
I'eteposuc, unu rudpunHas cuna. HepoacTBeHHOE CKpelIMBaHNe — ayTOPUIMHT.
Otnanénnas rubpuauzanus v e€ ycnexu. VcKycCTBEHHbBIM MyTareHe3 u
MOJIyYCHHE MOJUIUIONAOB. JIOCTMKEHMS CEJIEKIMH PAcTeHHH, *XMBOTHBIX WU

MHKPOOPTraHU3MOB

7.3

buorexHomorust Kak oOTpacib IPOU3BOJCTBA. ['€HHAas WHXKEHEpUs. OTambl
co3nanua pexomOunHanTHOW JIHK u TpaHcreHHbIX opranu3moB. Kietounas
nHxeHepus. Knerounele  KynapTypel. MUKpOKIOHAJIBHOE  pPa3MHOKEHHE
pacrennii. KiloHMpOBaHME BBICOKONPOIYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. DKOJOrMueckue u studeckue npobdinembl. MO — reHermuecku

MOTU(DUIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

HpOBepfleMblﬁ JIEMEHT COACPKaAHUA

DBOJOLMOHHAA OUOIOTUS

1.1

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CeugerensctBa  3Bomoonuu.  [laneoHTonorndyeckue:  IOCIENOBATENIBHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTHYECKOM JIETONMHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxoacTtBo W paznuuue ¢GayH U QIOp MaTepUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOACTBa M pa3inyus 3MOPHOHOB pa3HbIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTUYHBIC,
AQHAJIOTWYHBIE,  pPYJHMMEHTapHbIE  OpraHbl,  aTaBU3Mbl.  MOJIEKYJISIPHO-
OHOXUMHYECKHE: CXO0JACTBO MEXAaHU3MOB HACICACTBEHHOCTH W OCHOBHBIX

MeTa00TNYECKHUX HyTefI Y BCEX OpraHn3MOB

1.2

OpomonnonHass  teopuss Y. [apBuna. Ilpeanocbulku  BO3HMKHOBEHUS
JTapBUHU3MA. JIBMKYIIUME CHIIBI ABOJNIONHMH BHIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHHE IIPU OIPAHUYEHHOCTU PECYPCOB, HEOIIPEIEIEHHAS N3MEHUUBOCTD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)
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1.3

Cunrernueckast Teopusi sBomonuu (CTD) M OCHOBHBIE €€ TOJIOKEHUS.

MI/IKPOBBOJHOL[I/I}I. HOHy.TIHL[I/IH KakK ¢AMHHUIIA BHUJa 1 5BOJIIOLIMH

1.4

JiBmxymue cuibl ((pakTopbl) SBONIOUUHM BUAOB B TPHPOAE. MyTallMOHHBIN
npouecc ¥ KOMOMHATUBHAS U3MEHYMBOCTbH. [lomyssiiiOHHBIE BOJHBI U Apeid
reHoB. M3omsiuus u murpanus. EctecTBeHHbIH 0TOOp — Hampapisionmi GakTop
sBosrorU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOIeHHOCTh OpraHU3MOB Kak pe3yibTaT dBoironuu. [Ipumeps
MPUCTIOCOOTICHUHN Y OpTaHu3MOB. ApOMOP(O3bI U UANOATANTALINH.

Bung wu  Bumoo6paszoBanue. Kputepunm  Buga.  OcHOBHblE  (DOpMBI

BHI000pa30BaHus: reorpaduaeckoe, SIKOIOrHIeCKOe

1.5

MakposBomroriust.  Popmbl  3BoOJIONMH:  (uieTHdeckas, JUBEpreHTHas,

KOHBCPI'CHTHAA, ITapaljiCIbHasd. H606paTI/IMOCTB 3BOJIIOIIUH

Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 3eMIie

2.1

JloHayuyHble TpEACTaBICHUS O 3apOXACHUM JKW3HU. HayuHble THIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emie: aOuMOreHe3 M NaHCIepMus. XHUMHUYecKas
SBONIOLHUA. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOW HBOJIFOLUU.
Hauanbnble sTanbl Ouonoruueckoi somronuu. ['mnoreza PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. @OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaMm u nepuopam. Karapxei. Apxeiickas u
npotepo3oiickas apbl. Ilameos3olickas spa u e€ mnepuoabl: KeMOpuICKuii,
OPJIOBUKCKHW, CWJIYPUMCKHM, JEBOHCKWW, KaMEHHOYTOJbHbBIA, MEPMCKHI.
Me3so30lickas 5pa U €€ epuoabl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHo3oiickass »2pa © €€ MepHoibl:  MaJECOr€HOBBIM, HEOr€HOBBIM,
AHTPOIOT€HOBbIM. XapaKTepUCTHKA KJIMMAaTa U TEOJIOTMYECKHUX IPOLIECCOB.
OcCHOBHBIE 3TaIbl IBOJIOLNN PACTUTENIHOTO U )KMBOTHOTO Mupa. ApoMopdo3bl
y pacTeHuil U XUBOTHbIX. [losiBIEHME, pacuBET M BBIMUPAHME TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak oOTpakeHHe HBooUUd. OCHOBHBIE

CUCTCMATUYCCKHC I'PYIIIILI OPIraHU3MOB

24

DBOJIIOLMS YeoBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpeacTaBiICHHM O
MPOUCXOXKACHUM 4YesloBeKa. MeToapl u3yuyeHusi aHTpororenesa. CxoacTBa M
pasnuuus 4elioBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKa.

JiBmokytue cuiibl (pakTopsl) aHTporiorenes3a. HacnencTtBeHHass H3MEHYUBOCTD U
€CTECTBEHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 XW3HHW, W3TOTOBICHHUE OPYIHUH

TPY/la, MBILJICHUE, PEYb
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2.5

OcCHOBHbBIE CTAaJUU M BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJONMMUTEKH, YemoBek
yMmenslid, YenoBexk mnpsaMoxomamui, YenoBek HeaHaepranbckuil, UYenosek
pazymHbiid. Haxonku McKomaeMbIX OCTaHKOB, BpPEMsl CyIIECTBOBaHUS, 00J1acTh

pacupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, O6p8.3 JKHU3HH, Opyaud

2.6

UYenoseueckue packl. OCHOBHBIE OOJBIIHME pachl: €BpPOIEOnIHAs (eBpa3uiickas),
HErpO-aBCTPaJIOUHASA (’xBaTropHuanbHas), MOHTIOJIOUTHASI (a3marcko-
amepukaHckas). UepTsl MPHUCTIOCOOICHHOCTH MPEACTABUTENCH UYeIOBEUECKUX
pac K YCIOBHMSIM CyIIECTBOBaHMS. EAMHCTBO wyenoBeueckux pac. Kpuruka

pacusmMa

OpranusMsbl 1 OKpy>Karolias cpea

3.1

DKOJIOrUsl KaK Hayka. 3aJayd U pa3fesibl dKOJIOTUU. METoabl 3KOJIOTHYECKUX
HCCIIeIOBaHUI. DKOJIIOTHYECKOe MUPOBO33peHHe. Cpeibl OOMTaHUS OPTaHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAs, IOYBECHHAsA, BHYyTPUOpPTaHU3MCHHAs

3.2

Okonoruueckne  (dakropsl. Kmaccudukanmss —skomoruueckux — (PpaxTopoB:
abuoTtuyeckne, OMOTHYECKME M aHTPONOreHHbIe. JleficTBUe 3KOJIOrMYECKUX

(hakTOpPOB HA OPTAaHU3MBI
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AbGuotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTh. DOTONEpPHOIU3M.
[Ipucnocobnenuss OpraHu3sMoB K JIeHiCTBHIO aOuWOTHYEeCKHX  (DAKTOpOB.

buonornueckue puTMsl

34

buornueckue ¢akroppl. Buasl OMOTHUECKHUX B3aMMOJCHCTBHUI: KOHKYpEHLUS,
XMITHUYECTBO, MApa3sUTU3M, MYTyalu3M, KOMMEHCaIM3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIMU3M, HEUTpaiu3M. 3HAaYeHUE  OUOTHUYECKUX

B3aHMOﬂeﬁCTBHﬁ I CYIIECTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H_[CCTB8.X

3.5

DKOIOTHYECKHE XApPaAKTCPUCTHKH IOIYyJIAIWH. OcHOBHEBIE IIOKa3aTcIn
nomnyJjsinuu: 4YUCJICHHOCTD, INNIOTHOCTH, POXKAACMOCTb, CMCPTHOCTBH, IIPHUPOCT,

MuUrpamus. ]_II/IHaMI/IKa YUCJICHHOCTH IOITYJIAIUH U eé peryjsinus

Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OwuoneHo3. CTpykTypsl OMOIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muumieBas). Buasl-nomuHantel. CBsi3u B

OHoIIeHO3€E

4.2

Okojoruueckue cucreMbl (9kocuctemsbl). Ilonarue 00 skocucteme U
6uoreoneHose. DyHKIMOHAIBHbIE KOMIOHEHTBl HSKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTbI, peayleHThl. KpyroBopor BemecTB U TIOTOK DJHEPruud B

skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOocHcTeMBbl. [Iuriessie nienu u
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CCTH. OcHoOBHBIE IIOKa3aTeCIn 9KOCHUCTEMBI: 6H0Macca, npoayKuus.
OKOJIOrIYECKHE nupaMuJbl: NpOAYKIHUH, YHUCICHHOCTH, ouomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CaMOperyJisiiusl, pazsurue. CyKkueccus

4.3

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO WK
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIOrE€HHbIE J3KOCHUCTEMBL. ATpO3KOCHUCTEMBI. YpO03KOCHCTEMEI.
buonoruueckoe 1 x03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasue kak daktop ycroWumBoctH 3KocucTteM. CoxpaHEeHHe

OHMOJIOTHMYeCKOro pa3HooOpasus Ha 3emiie

44

Yuenne B.M. Bepnaackoro o Owocdepe. ['paHunbl, coctaB M CTPyKTypa
ouochepsl. Kupoe BemecTBo U ero (yHkmuu. OcobeHHOCTH OHOChephl Kak
rio0aNbHOM dKOcHCTeMBbl. JlMHaMU4eckoe paBHOBECHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemiecTB M OMOTCOXMMHUYECKUE IHUKIBI JIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omocdepe 3emu. AHTPOIIOTCHHBIE M3MEHEHUsT B Ouocdepe.
['mobGanbHBIE YKOIIOTHYECKUE TIPOOIIEMBI.
OcHOBa pAalMOHANIBHOTO YOpPAaBICHHUS MPHUPOJHBIMH pecypcaMH U HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. 10 knacc. [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe o6miectBo «M31aTenbCcTBO
«IIpocBenienue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimmonepnoe o0rmectBo «M3marenbeTBo
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Meroanueckoe nocodue MoAroTOBICHO K U3aHHOMY B cooTBeTcTBUU ¢ DI'OC
yueOHuKy A. A. Kamenckoro, E. A. KpukcyHosa, B. B.

[Taceynuka «buonorusa. O6mas ouonorusa. 10—11 kinaccel. bazoBsrit

ypoBenb». Ucrounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-

bazovyy-uroven-10-11-klass-metodicheskoe-posobie/

MNP POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

. https://statgrad.org/

2. https://ege.sdamgia.ru/

3. https://resh.edu.ru/

4. https://prosv.ru/_data/assistance/15/816e7017-9933-11de-b619-
0019b9f502d2.pdf
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5. https://m.edsoo.ru/863eb5fa
6. https://bvbinfo.ru/

7.https://www.yaklass.ru/
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