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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpamMmbl MO OUOJOTHMU TEOPETHYECKYI0 OCHOBY s
OTIpEJICNICHHS TOAX0J0B K (POPMUPOBAHUIO COJICPKAHUSL YU4EOHOTO MpeameTa
«buonorusn»  coctaBwiaM: KoHuenTyainbHble nojoxenus @OIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH €N, COAEpKAHMS, pe3yJlbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro
oOmrero oopaszoBanust B Poccuiickoit @epepaiinu, a TakKe MOJI0XKEHHS O CrieliupuKe
ovonoruu, €€ 3HAYEHWH B T[O3HAHUM JKUBOW TNPUPOABI M 0OECIeueHUU
CYILLECTBOBAHMSI 4eJIOBEUECKOro obmiectBa. COrIaCHO Ha3BaHHBIM MOJIOKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKLIMU MPOTpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpamMma no 6uosioruu Aaé€t NpeacTaBiIeHUE O LEsAX, 00 o0uIell crpaTerun
00y4eHHMs1, BOCIIUTaHUSI ¥ pa3BUTHsI 00yUaroLuXcs cpeAcTBaMH y4eOHOT o ITpeiMeTa
«buonorus», onpenenser 00s13aTeNbHOE MPEAMETHOE COJIEP)KAHUE, ETO CTPYKTYDPY,
pacopeneneHue Mo pasieliaM U TeMaM, PEKOMEHAYEMYIO MOCJIEI0BaTEIbHOCTD
U3Y4YEeHUs] Y4EOHOr0 MaTepHraia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKM OOpa30BaTENbHOIO IpoLEecca, BO3PACTHBIX OCOOEHHOCTEN
oOydJarommxcs.

B nporpamMmMe no OMOJIOTHH TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K MIIAHUPYEMbIM
JUYHOCTHBIM, METanmpeIMETHbIM M TMpPEeIMETHBIM pe3yjbTaTam oOOydeHHus B
dbopmMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-I103HABATEIILHOM
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYyYaronIuxcsi MO OCBOCHUIO COJIEpP KaHUS
OMOJIOrMYecKoro oopa3zoBaHuUsl.

B nporpamme no 6uonoruu (10—11 kiaccer, 6a30BbIi YpOBEHB) peaii30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3Y4YEHMHM OWOJIOTMM, Oyiarojapss 4emy B HeEl
POCMATPUBAETCS HAMpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GOopMUPOBAHHEM  €CTECTBEHHO-HAyYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpPUEHTALMN JTMYHOCTH, 3KOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpaze u3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKaroIed MNpUPOIHON cpee.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOrO PaHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJIEeHO BHUMAaHHE HCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS TPUKIIAIHBIX 3314, B
TOM 4YHCJe: NMPO(HUIAKTUKA HACJIEICTBEHHbIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
IeHETUYECKOTr0 KOHCYJIbTUPOBaHHUS, 000CHOBAHUS SKOJIOTHYECKHU L[EIECO00pa3HOro
MOBEACHUS B OKPYXAOUIECH NPUPOAHON CpEJie, aHAIN3a BIUSHUS XO3SUCTBEHHON
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcuneHue BHUMaHUSL K NPUKIATHOM HAIMpPaBICHHOCTH Y4eOHOrO MpeaMeTa
«buonorus» MpoJAUKTOBaHO HEOOXOAUMOCTBIO 00ECTIEUEHUS YCIOBHM JJIsl pelleHus



OJTHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJBHOIO OMOJIOTHYECKOTO 00pa3oBaHMsI, KOTOpas
npeanosiaraer GpopMupoBaHue y oOydaronuxcsi ClOCOOHOCTU aJanTUPOBATHC K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aHUMAET BaXHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHUE Y OOYYAIOIIUXCS TMPEICTaBICHUN O
HAYyYHOW KapTHUHE MHpa, paclIupsieT U 00O0OIIaeT 3HaHUS O XKHBOW Hpupoje, €€
OTJINYWTEINIbHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU HBOJIOLMH, CO3MAET
yCIOBUSI  JUJIA: TO3HaHUS  3aKOHOB  JKMBOM  IpuUpoAbl, (HOPMUPOBAHUS
(GyHKIHMOHATIBLHOM TpPaMOTHOCTH, HABBIKOB 3JI0pOBOIO0 U 0Oe3zomacHoro oOpasa
YKU3HH, SKOJIOTHYECKOT0 MBILIUIEHHS], HEHHOCTHOIO OTHOIIECHUS K KUBOM MPHUPOIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne GMOJIOTUS UMEET TAKXKE JIJIsl PELICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeIHEero  oOmero  oOpa3oBaHUs, COLMAIU3ALMUH
oOyuaronuxcs. M3ydyenune 6mosorun odecrneynBaeT yciaoBUs sl (POpMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTErpalliyd OMOJIOrMYECKHUX 3HAHUH C
MPEACTABICHUSIMH U3 IPYTUX YUYEOHBIX NPEIMETOB, B YaCTHOCTH, PU3UKH, XUMUU U
reorpaduun. HazpaHHble MOJOKEHUS O MpPEAHA3HAYEHUU Yy4EOHOro MpeaMera
«buonorus» cocTaBWJIM OCHOBY Ul ONPENENICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €ro COAEP)KaHHs, MPEACTABIEHHOIO B IpPOrpaMMe I10
OuoIoTHUu.

Ot60p coxmepkanus ydeOHoOro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C TMO3ULIMA KyJIbTYpOCOOOPAa3HOrO IMOAXO0/Ad, B COOTBETCTBUHU C
KOTOpPBIM OOyYaroluecs: JTOJDKHbl OCBOMTH 3HAHUS U YMEHHUS, 3HAUUMBbIE IS
dopMupoBaHus OOIIEH KyJIbTYphl, ONpPENECISAIONIME aJeKBaTHOE IOBEICHHE
YyeJoBeKa B OKpY’Karolllel MPUPOAHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpakTUueckou aesrenbHocTH. Ocob0e MECTO B 3TOW CUCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CIIy>KaT OCHOBOMU JJisi (POPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHpa U
[EHHOCTHBIX  OPUEHTAlUSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alUH
OMOJOrMYECKOro 00pa30BaHUs.

CTpyKkTypupoBaHUE CcOAEpKaHUS Y4yeOHOro Marepuana B IMporpaMMe Mo
OMOJIOTHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHMU3aluy U
HBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIONIUE COJepKaTeNibHble IMHUU: «buonorus kak Hayka. Metozbl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormyeckas cucremayn, «OpraHu3m Kak
ouonoruueckas cucrema», «Cuctema u MHOrooOpasue OpraHM4ecKoro Mupay,
«OBOTIOLMS YKUBOM MPUPOJIBI», « IKOCUCTEMBI M IPUCYILAE UM 3aKOHOMEPHOCTH.



Llenp m3yuenuss ydyeOHoro mpenmera «buomorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHHEe  OOYYaIOMIMMHUCS  3HAHUAMH O  CTPYKTYpPHO-(QYHKIMOHAIHHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpEeTEeHHWE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS JUIsI TPAMOTHBIX JEHCTBUIA B OTHOUIEHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTtuxenue 1enu uzydeHus ydeOHoro npenmera «buonorus» Ha 0azoBom
YpOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJIOTMYECKHX TEOPHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
u1st OPMUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ]aX HAy4YHOTO MO3HAHMS, CTPOCHUU, MHOTOO0Pa3ui U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvMH, BBIJAIOIMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYaJbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOIECCE aHalu3a JIaHHBIX O MyTSX pPa3BUTHUSA B
OMOJIOTMM HAy4HBIX B3MJISA0B, UACH W TMOJXOJO0B K H3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOImeld KyJabTypbl, (PYHKIHOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIETO
MHpa KUBOM IPUPOJIbI HA OCHOBAHUM 3HAHUM U OMBITA, TOJTYYEHHBIX IPU U3YUYEHHUH
Onooruy;

dbopmMupoBaHUe Yy OOYy4YarOUIMXCS YMEHUW WJUIIOCTPUPOBATh 3HAUYCHHUE
OMOJIOTUYECKUX 3HAHUA B TMPAKTHUUYECKOW JEATEIBHOCTH 4YeIOBEKa, pPa3BUTHUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTHI;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOM
MPUPOJIbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOMIOICHUS] S TUYECKUX
HOPM IIPU NPOBEACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OWOJOTUYECKUX 3HAHWN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KyIbTYpHI, 1JIsi POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHUS,

MpUMEHEHUEe TPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCETHEBHOMN KU3HH JIJIS
OLICHKH MOCJIEACTBUM CBOEH JEATEILHOCTH IO OTHOILICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHME M COONIOJEHUE Mep NPOPUIAKTUKA
3a00J1eBaHUM.

B cucreme cpennero oOmiero oOpazoBaHusi «buosorus», mszydaemass Ha
0a30BOM YpOBHE, SIBISETCS OOSA3aTEIbHBIM YYEOHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeAMETHOMN 00acTu «ECTeCTBEeHHO-HAYYHBIC TIPEAMETHI».

Jns u3yueHnus: 6uoJioruu Ha 0a30BOM YpOBHE CpPEeAHEro 00Iero oopa3oBaHus
otBoauTcs 68 yacos: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kinacce — 34 gaca
(1 gac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buosnorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, SCTETUKON U MPaBOM.
Ponb Ouosoruu B popMUpPOBAaHUU COBPEMEHHON Hay4YHOU KapTUHBI Mupa. CrucreMa
OMOJIOTUYECKUX HAYK.

MeToibl TO3HAaHUSI KUBOUM IPUPOABI (HAOIIOCHUE, SKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, KiaaccupuKaius, MOJACIUPOBaHUE, CTaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlaGopaTopHblie M MpaKTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iIMUHBIX METOIOB IpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aIHA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus ouonoruu. OTinyune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHHU OpraHU3allud OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAaHEBBIM, OPTaHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTHYECKU ), OMOCEPHBII.

JlemoHcTpanum:

Tabmuibl u cxembl: «OCHOBHBIC MPU3HAKU KUZHI», « YPOBHU OpPTraHU3AIUN
YKABOW MPUPOIBD.

O6opynoBanue: moaesb Mojekyinl JJHK.

Tema 3. XumMmu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BellecTB B kieTke. Ilogaepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HeszaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€ITKOBOM MOJIEKYJbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buosornueckue
GyHKIIUU OENKOB.



depmeHTHI — Onoorndeckue katann3aropel. CTpoeHne hepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crnenupuyHocTh. Kodepmentsl. Butamunbsl. OTiauuus
(GbepMEeHTOB OT HEOPTraHUYECKUX KaTaau3aToOpoB.

VYrieBobpl: MOHOCaxapu/ibl (TJII0K03a, pubo3a 1 Ae30KCupru003a), Aucaxapuibl
(caxaposza, JlakTo3a) W ToJUcaxapuibl (Kpaxmaj, TJIMKOTEH, UEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumuner:  Tpuraunepuasl, Qochomunuael, crepounbl. [uapodumsHO-
ruapodoOHbie  cBoiicTBa. buonormueckne ¢GyHkuuu aununoB. CpaBHeHHE
YTJIE€BOOB, OEJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTHH.

HykneunoBsie xkwucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuun JJHK. Ctpoenue u ¢pynkiuun PHK.
Buast PHK. AT®: ctpoenue u hyHKIMU.

[{uTonorus — Hayka o kietke. Kiierounast Teopust — npumep B3auMOAECHCTBUS
ujen u (pakToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUEHUS KIIETKH.

Krerka kak niesoctHas xkuBas cucrema. OO0Iue npu3Haky KJIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermueckuil ammapar, cucrema
CUHTE3a OellKa.

Tunel KIETOK: JyKapuoTHUecKass W mpokapuotuueckas. (OcobeHHoCTH
CTpOoeHHUs TpokapuoThyeckon kieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTHUYECKON KJIeTKH. (OCHOBHBIC OTJIMYUSA PACTUTEIBHON, XWBOTHOW U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas meMmOpana, e€ cBoiicTBa u ¢pyHkuuu. L{luronnazma u eé
opraHousibl. OnHomeMOpanHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MHUTOXOHJPWUH, TUIACTHBL.
[Ipoucxoxenne MUTOXOHIpUNA U Tmactun. Buasl mmactun. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIUU OpPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sijpa: siaepHas 000JouKa,
KapHoIlUia3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Jwnarpammsl: «Pactipenenenre XuMUYECKUX 3JIEMEHTOB B HEKHUBOU IPUPOEY,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIE».

Tabmuubr u cxemsl: «llepmomnueckas Tabmuia XUMUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbIY, «brnocuuTes Oenkay, « CTpoeHre MOJIEKYIIbI OelIKay,
«Ctpoenne pepmenta», «Hyknennonsie kucinotsl. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHUYECKOU KIETKW», «CTPOEHHE KUBOTHOU KIIETKW»,
«CTpoeHrEe pacTUTENBHON KIETKW», «CTpOEHHE NPOKAPUOTHYECKOW KIIETKHY,
«CTpoeHue sapa KIETKN», «YTIEBOAbD», «JIMIuab.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyAOBaHHME [JIsl TMPOBEIACHUS
HAOJMIOCHUM, HM3MEpPEeHHUH, SKCIEPUMEHTOB, MHKpPOIpEnapaTbl PacTUTENIbHbIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U MpaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlabopatopHas pabora Ne 2. «W3yueHue CTpoeHHsS KIETOK pacTeHU,
YKUBOTHBIX W OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M X
OIMCAHUEY.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JUCCUMUJISIIIUS  (QHEPreTHUECKUl OOMEH) — JBE CTOPOHBI E€IUHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHMH B MOHUMAHHH
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posib hepMeHTOB B
oOMeHE BEIIECTB U MPEBPAILEHUU YJHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3el (QorocuHTe3a. Peakuun
dbotocunTeza. DPhekTuBHOCTH (HhOoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emwsie. BiausiHue ycnoBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUHU.

XeMOCHHTEe3. XE€MOCUHTE3UPYIoNIe OaKkTepuu. 3HaYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciieniieHue BeliecTB, BbLACIECHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIIETKE. DTarbl SHEPreTnyeckoro oomena. I nukonus.
bpoxxenne u ero Buabl. KuciaopoaHoe OKHCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanre. IPPEKTUBHOCT IHEPTETUUECKOTO OOMEHA.

Peaknmm wmatpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamms u JHK.
Peanuzanmsi renetwdyeckoit mHPOpManuu B KIETKE. [ €HETHMUECKHl KO W €ro
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
oenka. Ortanbl Tpauciasuuu. KoaupoBanue amuHOKucCIOT. Ponp pubocom B
OunocuHTe3e OemKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus oTkpeitus Bupycos (/1. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKM3HEHHOTO IMKIA BHUPYCOB.
bakrepuodaru. bone3nu pacrteHuid, >KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedunura denoeka (BUY) — BozOyaurens CIIM/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepraza W uHTerpasa. lIpodunaktrka
pacrpocTpaHeHus BUPYCHBIX 3a00J1€BaHUM.

JlemoHncTpanum:

[Toptpetsr: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Merabonuzmy, «MUTOXOHAPUIY,
«JHepreTuyeckuii oOMeHn», «Xmoporact», «®orocunrtedyn, «Crpoenue JJHK»,
«CtpoeHne n QyHKIIMOHUpPOBAHUE reHay, «CruHTe3 Oenkay, «[ eHeTHIecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u ku3HeHHbIH nukia Bupyca CIIN/a,
oaxtepuodaray, «Pemmkarus JTHK.

Ob6opynoBanue: mojnenu-anmummkanuu «Yapoenne JHK u Tpanckpumimsy»,
«buocunres 6enkay», «CTpoeHune KIeTKu», Mojeib cTpykTypsl JTHK.

Tema 5. PazMmHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MuUTOS.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAObOp — KapUOTHII.
JunnouaHeli W TalIOUAHBIA ~ XPOMOCOMHBIE ~ HAOOphl.  XpOMATHBI.
[{uTonoruyeckue OCHOBBI Pa3MHOXKEHUS M  HUHAUBUAYAIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrHYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUS: [IEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUS OT OECIOJIOTO.

Meiio3. Cragun menosa. IIponeccsl, mpoucxonsdimue Ha CTagusaxX Meno3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buonoruueckuit cmbicn u
3Ha4YECHUE MEH03a.

["ameTorenes — mporecc OOpa30BaHUS TIOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeIie kemne3bl: CEMEHHUKU U sIMYHUKH. OO0pa3oBaHUE W Pa3BUTHE TMOJOBBIX
KJIETOK — TameT (crepMaro3ou], SHIEKIeTKa) — CIepMaToreHe3 W OBOTEHE3.
OcoOEHHOCTH CTPOCHHS SIMIIEKIECTOK U CHepMato3ounoB. OIUI0g0TBOPEHHE.
[TapTrenorenes.

WunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTtanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y TO3BOHOUYHBIX >KHBOTHBIX:
npo0ieHue, racTpyisiiusi, opranorere3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsIMOe, HenmpsiMmoe (TMYMHOYHOE). Brusinue



CpeIlbl Ha Pa3BUTUE OPTaHU3MOB, (HaKTOPBI, CIOCOOHBIC BBI3BIBATH BPOKIACHHBIC
ypOJCTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «@DOpMBI  Pa3MHOXKEHHS OpPraHU3MOBY, «J[BoWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BereratnBHOE pa3MHOXKECHHUE
pactenuity, «Jlenenue kineTku Oakrtepuit», «CTpOEHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpomocombly», «Kierounslii 1ukin», «Pemmukanus JHK», «Mwuto3y,
«Meiiosy, «IIpsiMoe u HernpsaMoe pa3BuTHE», «['aMeToreHe3 y MICKOIUTAIOMMNX U
4yesnoBeka», «OCHOBHBIE CTAJIUA OHTOTEHE3A.

O6opynoBanue: MHUKPOCKOII, MHKPOITPENapaThl «CriepMaTo30upl
MJICKOITATAIOLIETO», «SNIEKIIETKa MIICKONUTAOMEro», «KapuoknHe3 B KIIETKax
KOpEIIIKa JIyKa», MarHuTHash MOJIENIb-alIuIMKanus «JleneHne KIeTKu», MOJENb
JIHK, monenb MeTada3zHO XPOMOCOMBI.

JlabopaTopHbie U MPAKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIpPENnapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydyeHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparaxp.

Tema 6. HacjieacTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopus pa3BuTHs reHETUKHU. Ponb niuTonorun
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. Bkiaj poccuiickux W 3apyOesKHBIX
Y4€HBIX B Ppa3BUTHE TEHETHKUW. METOoNbl TeHEeTUKH (THOPUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYISIpHO-TeHeTUUYeCKuii). (OCHOBHBIE T'€HETUYECKHE
noHsATUsA. ['eHeTnyeckass CHMBOJIMKA, UCTIOJNBb3yEMAas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. MeHnaenem.
MonorubpuiHOoe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPHJIOB IEPBOTO
nokoJeHud. [IpaBuino TOMUHUPOBAHUS. 3aKOH pacllerieHus pu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oiHOE 1 HEMoTHOE TOMUHUPOBAHMUE.

JuruOpugHOoe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
npu3HakoB.  lluToreHeTMYECKHE  OCHOBBI  JUTHOPUIHOTO  CKPEIIUBaHMS.
Ananusupyrolee ckpenpanue. Vcnoib30BaHue aHAM3UPYIONIETO CKPEIMBAHUS
JUISL OTIPEICSICHUS] TeHOTUIIa OCOOHU.

CueruieHHOE HacienoBaHue npu3HakoB. Pabota T. Moprana 1o cuenjieHHOMY
HacJIeIOBaHUIO reHOB. Hapyliienue cuenienus reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. | €eHETUUECKHE KaPTHI.



['eHernka mosa. XpoOMOCOMHOE ONPEAETEHUE MO0JIAa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opranu3Mbl. HacnemoBanue
MIPU3HAKOB, CHETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBCHHASI.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUAIIMOHHAS KPUBas.
Hopma peakuuum npusHaka. KoJlM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU M UX
HOopMa peakuuu. CBoiicTBa MOIU(PHUKAITMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, WM TEHOTUINIMYECKas, M3MEHYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meilo3 © TMOJOBOM TpollecC — OCHOBA KOMOMHATHUBHOM
U3MEHUYMBOCTU. MyTanmoHHasi U3MeHYMBOCTh. Kiaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, T€HOMHBIE. HacToTa U MpUYMHBI MyTaluii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKHUX PSAI0B B HacHeACTBEHHOM n3MeHunBoctr H. . BaBuiosa.

BresnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METONbI T€HETHUKHU
YeJIOBeKa: TCHECATOTHUCCKIM, OJIM3HEIIOBBIM, IIMTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPEIEIICHUE TEHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIE C MOMOLIBIO
[M[]P-ananu3a. HacnencrtBennole 3a00JeBaHUs YEIOBEKa: TEHHbIE O0OJIe3HU,
00JIe3HU C HACIEJICTBEHHOUN MpeapacioioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKH. [IpuUHIMIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKH U JICUCHHS TCHETHUECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKOU
TEHETUKH B MIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00JI€BaHMI YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuiel u cxembl: «K MOHOTHOPHUTHOE CKPEITMBAaHUE U €T0 IIUTOreHEeTUYeCKast
OCHOBay, «3aKOH PaCHICIUICHUS U €r0 UTOr€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurubpunnoe ckpemmpanuey, «llutomornueckre 0OCHOBBI TUTHOPUTHOTO
CKpemuBaHuss», «Menosy, «B3anmMoaeincTBue ajiesibHbIX T€HOBY, «[ eHeTnueckue
KapThl PACTCHUM, )KUBOTHBIX W 4YeJOBEKa», «['eHeTnka mnona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIIEIJIEHHOTO C MOoJoM», «KapuoTumbl 4enoBeka W KUBOTHBIX,
«Buasl m3meHunBOCTHY, «MoaudukanmoHHas U3MEHUMBOCThY», «HacnmemoBanue
pesyc-daktopay, «I'eHeTruka rpymni KpoBuy», « MyTarimoHHast K3MEHYUBOCThY.

O6opynoBaHue: MOJETU-AMIIIMKAIUd  «MOHOTHOPUIHOE CKpElIMBaHUE,
«HenonmHoe nmoMuHHpoBaHue», «JurudpuaHoe ckpemmuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOTI ¥ MUKporpenapar «J[po3oduna» (Hopma, MyTartuu GopMsl
KPBUIBEB U OKPACKHU Tena), repbapuii «['opox moceBHOM».



JlabopaTtopHble M NpaKkTHYecKHe PadoThI:

JlabopaTtopHas pabdota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO W
JTUTUOPUTHOTO CKPEUIUBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yueHrne MOANPHUKAITMOHHON N3MEHUYUBOCTH,
IOCTPOEHNE BapUALIMOHHOTO Psiia ¥ BapHallMOHHOW KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktueckass pabota Ne 2. «CocTaBleHHE U aHajdu3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekiys Kak Hayka W Ipolecc. 3apOoXkKJACHUE CEJIEKIMU U JOMECTUKALUS.
VYyenue H. 1. BaBunoBa o ieHTpax MpoOUCXOKACHUS U MHOT000pa3usl KyJIbTYpHBIX
pacteHuil. LIeHTpBI IpONCXOKAEHUS TOMAlIHUX )KUBOTHBIX. COPT, HOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil 1 UHAUBUAYaIbHBIA OTOOPHI B

CEJICKLIMM PACTEHMI M KUBOTHBIX. OILIEHKa 3KcTephepa. bIM3KOpOICTBEHHOE
CKpelirBaHue — UHOpUAUHT. Yucras auHus. CKpellMBaHUE YHUCTHIX JMHUM.
['erepo3uc, wim rudpuaHas cuia. HepoJcTBEHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u €€ ycrnexu. ICKyCCTBEHHBII MyTareHes3 v Moiay4yeHue
HOJIATIONIOB. JIOCTHXKEHUS CEIEKIUN PACTEHH, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
bHoTexHOJIOTHs Kak OTpacib MNPOU3BOJCTBA. ['€HHAsT WMH)KEHEpUsS. OTalbl
co3ganusi pexomOuHanTHoW JIHK wu TpancrenHeix opranusmoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KionupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dtudeckue  npodmemsl. MO —  reHeTruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpBl TPOUCXOXKIEHUS W MHOT000pas3us
KYJBTYPHBIX pacTeHui», «Ilopoapl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanénnas ruopuanzanusy, «Padborsl akagemuka M. ®@. MiBaHoBay,
«Ilomumnongusy, «OObEeKTHl OuoTrexHonorun», «KiaeTounele KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue u NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuit, repoapuiit «CenbCKOX03sICTBEHHBIC PACTCHUS.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Oxkckypeusi «OCHOBHBIE METOAbI M JIOCTHKEHHS CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO depmy,



COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO34WCTBO, J1IaOOPATOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOHOHHAA OHOJIOT HS.

[IpeAnocbUIKM BO3HHUKHOBEHHUSI HBOJIIOIMOHHOW TEOPUU. BOJIOLMOHHAS
Teopust U €€ MecTo B OUOJOrMU. BiusiHue 3BOJIIOIIMOHHONW TEOPUU HA pa3BUTHE
OHMOJIOTUU U IPYTHUX HayK.

CBuzerenscTBa 3BoMoUMU. [lasieoHTONIOrMUECKHE: MOCIEA0BATENBHOCTD
NOSIBJIEHUS BHJIOB B TAJIEOHTOJIOTMYECKOW JIETONMUCH, NEpeXOAHbIe (QOPMBI.
buoreorpaguyeckue: cxoncTBo U pazinuuue ¢payH u Giop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3Iuyus SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBWOKyLIME CHIIBI 3BOJIOUMKA BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBI OTOOD).

Cunretnyeckas teopus 3Bostonnn (CTI) U €€ OCHOBHBIE MOJOKEHUS.

MukpoaBostonus. [Tonynsnus Kak eIMHNUIA BUIa U SBOJIOLIHH.

JBrkymue cuiibl ((pakTopbl) PBOJIONHMKM BUAOB B Ipupojae. MyTallmoOHHBIN
npoluecc U KOMOMHATHBHAsT W3MEHYUBOCTh. [lomynsiiMOHHBIE BOJIHBI U JApend
reHoB. M30s1us 1 MUrpanus.

EctecTBenHbiii otO0p — HampaBistonmii  ¢daktop sBoaonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bojiouuu. [Ipumepsi
MPUCIOCOOJICHUI Y OpraHu3MOB. ApoMOpP(O3bl U UNO-a Il TALIUH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHblE  (HOPMBI
BUJ1000pa30oBaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MaxkpooaBomorusi. DPopMbl  IBONIONUU:  (PriieTHYECKasi, JAUBEPTrEeHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxaeHne OT HeclneuMalIu3UpOBaHHbIX MpenkoB. IIporpeccupyromias
crienanu3anus. AJanTUBHAS pagualysl.

JdeMoHCcTpanuu:

[Toptpetsi: K. JInunnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, O. I'ekkens, @. Mromnep, A. H. Ceseprios.



Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpPa Ha 3emiiey», «3apOoabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cylecTBoBaHue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pa3ue COpTOB PACTEHUID,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuuoHHas
U3MEHUYHUBOCTBY, «ApoMopdo3sly, «Manoamantanumy», «OOmas aereHepamus»,
«/IBmxymue cuibel s3Boirounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «boprba 3a cymecTBoBaHue», «IIpucmocoOIEHHOCT, OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJOTUUECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3jMYHbBIMU THUIIAMH OKPACKH,
Ha0oOp IIOAOB U ceMsiH, Kosuiekiusi «IIpuMepsl 3alMTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MO/ieNIb «OCHOBHBIE HANPABICHUS HBOJIIOLUUY», OOBEMHAs MOJEIb
«CTpoeHue TOIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuueckas kapra wMupa, Koiekuus «DopMbl COXpaHHOCTU
HUCKOMAEMbIX JKHUBOTHBIX M pacTeHUW», wMoAenb anmuukaiusa «llepekpéct
XpOMOCOMY, BIaXHbIe IpenapaTsl «PazBuTue HacekoMoro», «Pa3BuTue Jsarymkmny,
MuKpomnpemnapat «Jpo3zodpuna» (Hopma, MyTanuu (OpMbI KPbUIBEB U OKPACKH TENA).

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHUYECKOMY
KPUTEPHUIOY.

JlabopaTtopnas padota Ne 2. «Onucanue npucrnocodJIeHHOCTH OpraHn3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE )KU3HHU HA 3eMuie.

JloHayuyHble TpEACTaBICHHUS O 3apOXKACHUM XU3HU. HayuHble runortessl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: aOuoreHe3 | TMaHCIepMUsA. XUMUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OpPraHMYECKUX BEUIECTB W3 HEOPraHMYECKHUX.
DKCIepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOIONUH. HauanbHbIE 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKU. [lepBble KIETKM M HMX 3BOJIOLHUS.
@opMHUPOBAaHUE OCHOBHBIX T'PYMIT AKUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o ’pam U nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas dphl. Ilanmeosoiickas spa u €€ mepuoAbl: KEMOPHUICKHIA,
OPAOBUKCKHH, CHITYPUNCKNN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30iickas 3pa u €€ Iepruobl: TPUACOBBIN, IOPCKUN, MEITOBOM.

KaliHo301ickass 3pa W €€ mnepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIUMaTa M reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIIEHHE, paCUBET U BEBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpakeHue 3BOJIOLUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YesloBeKa. AHTPOIOJIOTHS KaK Hayka. PazButue npencraBiieHuld O
IIPOUCXOXKJIEHUN YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXOACTBa H
pa3IMyKs YeJIOBEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHHUE YEIOBEKA.

JBrxyiue cuibl ((pakTopbl) anTpornoreHe3a. HaciencreeHHas U3MEHYMBOCTD
U eCTEeCTBEHHbIH 0TOOp. OOIIecCTBEeHHBIH 00pa3 KU3HU, HU3TOTOBJIICHHE OpYIUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIOLHU YEIOBEKA: aBCTPAIONUTEKH, UermoBek
yMenbi, YenoBek npsMoxoasimui, YemoBek HeaHIepTanbCKuM, YesoBek
pasyMHbIii. Haxojku uCKOMaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIUs.

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINEOMIHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (PKBaTOpUalibHAs),  MOHTOJIOWTHAS
(a3maTcko-aMepukaHcKas).  YepThl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBUSIM CYyIIECTBOBaHUSA. ENMHCTBO 4enOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpers: ®@. Peman, JI. Ilacrep, A. U. Omapun, C. Munnep, I'. FOpn, Y.
JlapBuH.

Tabmune! n cxeMsl: «Bo3ankHoBeHne COJIHEYHOM cHCTEMBI», «Pa3Burtue
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kietrka», «COBpeMEHHas CHUCTEMa OPTraHUYECKOro MHUPAY,
«CpaBHEHHE aAHATOMUYECKHX YEpPT CTPOECHHUS YEJIOBEKAa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJEOHTOJIOTMYECKUX  HAXOJOK  IPEJKOB
COBPEMEHHOI'0 4YeJOBeKa», «J/lpeBHenmue mroan», «peBHue moam», «llepsbie
COBPEMEHHBIE JTI0U», «HeT0BeUeCKue pachly.

O6opynoBanue:  myasku  «IIpoucxoxkaeHue — 4denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIAa, HEaHJepTajblla, KPOMAaHbOHIIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYyJIUW TEePBOOBITHOTO YENOBEKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHYecKas Tabnuia, Koymekuus «DopMbl
COXPaHHOCTH MCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie U MPAKTHYECKHE PA0OTHI:

[Tpaktrueckast padota Ne 1. «3ydyeHne MCKOMaeMbIX OCTaTKOB PAaCTEHUUW U
YKUBOTHBIX B KOJUIEKLIUAX).

DKCKypcus «IBONIOLKUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. OpranusMsbl M OKpY:KaoAas cpeaa.



DKOJIOTHs KaK HayKa. 3aa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCIIEAOBAaHUM. DKOJOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAsA, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanus sKonorudyeckux (HakTopos:
abnoTtuyeckue, OWOTHUYECKME U aHTPOINOreHHble. JleHcTBHE SKOJOTHUYECKHUX
(bakTOpOB Ha OPTraHU3MBI.

Abuotnyeckue (akToOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEpUOAN3M.
[IpucniocoOnenust OpraHU3MOB K  JACWCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buosiornueckre puTMsl.

buotnueckue akropsl. Buabl OnoTHUECKUX B3aUMOAEUCTBUN: KOHKYPEHLUS,
XUIIHUYECTBO, CUMOMO3 M ero ¢opmsel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTpaIU3M.
3HayeHue OMOTUYECKUX B3aMMOJCUCTBUN JIsI CYIIECTBOBAHHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momyysinud. (OCHOBHBIE ITOKa3aTeld
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHPOCT,
Murpanus. J[mHaMrka 4uCcI€HHOCTH MOMYJISIIUN U €€ Peryssus.

JlemoncTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmunpl n cxembl: kapTa «[Ipuponnsie 30Hb1 3eMuan», «Cpenbl oOUTaHUS
opranusmoBy», «®oronepuoausm», «llonymsaum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISUUUA UHPY30puu-TyPenbkny, «IIunieBbie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUMN U3
pa3HbIX MECT OOUTAHUS.

JlabopaTopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast pabota Ne 2. «[loacuét MIOTHOCTH MOMYJSAIIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coold1iecTBa M 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasi,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunanTel. CBsi3Uu B
ouoneHose.

DKoJjiloruueckre CcucTeMbl (d9KocucteMbl). [lonstre 00 »dkocucteMe u
ouoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: MPOJIYLIEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBOpOT BELIECTB U MOTOK 3HEPTUU B DKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHHU d3KocucTeMbl. [Inmiessie nenu u cetu. OCHOBHBIE
MOKa3aTeIM 3KOCUCTEMBI: OHMoMacca, MPOIYKIHUSA. DKOJOTUYECKHE MUPAMUIBL:



MPOIYKIIUUA, YHUCIEHHOCTH, Ouomacchl. CBOWMCTBA HYKOCHCTEM: YCTOWYHMBOCTb,
camoperyJsinus, pasutue. CyKIeccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonorndeckoe u X035UCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akTop yCTOHYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emIl€.

VYuenue B. U. Bepnaackoro o ouocdepe. ['panulibl, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBoO u ero ¢GyHkiuuu. OcobeHHOCTH Ouocdepsl Kak
rII00aIbHOM JKOCHCTEMBI. J[MHaMHuecKoe paBHOBeCME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOT€OXMMHYECKUE LIUKJIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
['1o6anbHbBIE KOJIOTHYECKUE MPOOIIEMBI.

CocyiecTBoBaHME MPUPO/IBI U yesoBeuecTBa. CoxpaHeHne OnopazHooOpasus
KaKk OCHOBa ycToiumBOCTH Ouochepsl. OCHOBa palMOHAIBHOTO YIPABICHUS
MPUPOJIHBIMUA PECypcaMu U UX UCIOIb30BaHUE. JlOCTHXKEHUST OMOJIOTUU U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencau, B. H. Cykaué€s, B. U. Bepnaackuii.

Tabmuubr u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupongubsie cooOmiectBay, «llemn nuTaHusy, «DKOJOTHYECKas MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOTUCTBEHHOTO Jiecay, « IKOCHUCTEMa
XBOWHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHos», «lIpumepHbie
aHTPOIIOTEHHBIE BO3CHCTBUS Ha IPUPOAY», « BaskHeH1Ine MICTOUHUKHY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIass cocTaBistomnas ouochepsn,
«®Daktopel  merpamanuu  mouBy», «llapaukoBeIi  dpdexT»,  «DakTOphI
pPaMOaKTUBHOTO 3arps3HeHus Ouochepr», «OOmas crpyktypa Oumochepsi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouochepsn,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopoT a3zora B mpupoze».

O6opynoBaHue: MoJeab-anukanus « Tunuyabeie OMOIIEHO3bI», TepOapuid
«PacturenbHbIe coOOIIEeCTBaY, KOJUICKINHN «broneno3y», «Bpenurenun BaxHEHIIIX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», FepOapru U KOJUICKITNN PACTEHUN U )KHBOTHBIX,
MpUHAJJICKAIIE K Pa3HBIM SKOJIOTMUYECKUM TpyInaM oJHOro Buja, KpacHast kaura
Poccuiickoit ®enepannu, u300pakeHUs OXpaHAEMbIX BHUIOB pACTEHUM U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOI'PAMMLI TIIO
bBMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHIA

Cormacno ®I'OC COO, ycraHaBIuBaKOTCS TPeOOBAHMS K pe3yJbpTaTaM
OCBOGHHs OOydyaloUIMMHCA HOpOorpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IHMYHOCTHBIX PE3yJIbLTATOB OCBOECHUS mpeamera «buomorus»
BBIJICJICHBI CIICYIONINE COCTABIIAIONINE: OCO3HAHHE OOYUYarOIIUMHUCS POCCHUHUCKOM
IPaXXIAHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACICHUI0, HaJIWMYhe€ MOTHBAalUM K  OOy4YyeHUIO0  OHOJIOTHH,
I[EJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAIUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorusy ITOCTUTAKOTCS B
CAUHCTBE YYCOHOM ©W BOCHHUTATEILHON JCATEILHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMUA B OOIIECTBE IMpaBWIAMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOTO3HAHMS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUs, PA3BUTHUS BHYTPEHHEW TMO3WIMH JIMYHOCTH, IATPUOTHU3MA,
YBAXCHUA K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApUIEMy ITOKOJECHUIO,
B3aMMHOTO YBa)XEHUs, OEpPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HAcCIeAU0 U
TPaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoje u
OKPYKaroUIEN cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS y4eOHOro mnpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYArOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IICHHOCTSM POCCHMCKOrO OOINeCcTBa, pacHIMpeHHe >KHU3HCHHOTO
ONbITA U OMbITA ACATEIBHOCTH B MPOIECCE Pean3alid OCHOBHBIX HAIIPABJICHUHN
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak aKkTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00s13aHHOCTEH, yBaXKECHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPU CO3/TAaHUH YUEOHBIX
MPOEKTOB, PEHICHUM YYEOHBIX U TIO3HABATEIBHBIX 3a7a4, BBINOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TMO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HbIMU YOCKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICEHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTApHON U BOJIOHTEPCKOM AEATEILHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaxJaHCKOW UICHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH miepea PoauHoit, ropaoctu
3a CBOM Kpai, cBOO PonuHY, CBOM SI3BIK M KYyJNbTYpY, HPOILJIOE W HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACTEIUIO U TaMATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYECHHS OWOJOTMM B TO3HAHUU 3aKOHOB
PUPO/IBI, B )KU3HU YEJIIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3amure OTteuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HAPOIA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUHM C
TpaauuusiMHu HaposioB Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsh ACTETHKY ObITa, HaAy4HOTO HU
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAd, 0OIIECTBEHHBIX OTHOIICHUIA;



MOHUMAaHUE 3MOIMOHAIBHOTO BO3ICUCTBUS KUBOU MIPHUPOABI U €€ 1EHHOCTH,

TOTOBHOCTh K CAMOBBIPKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKOMN JIMIHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GopMHUPOBaAHMS KYJLTYPbI 310POBbS U
IMOIUOHAIBHOTO (JIAT OOy HS:

MOHUMAaHUE U peaiu3aliys 3J0pOBOro U 0e301acHOro o0pasa KU3HU (370pOBOE
MUTaHUE, COOJTI0/ICHNE TUTUEHNIECKUX TTPaBUII U HOPM, cOaTaHCUPOBAHHBIA PEKUM
3aHATHM W OTAbIXa, perylspHas ¢u3nueckas aKTUBHOCTb), OepexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOIO OTHOLIEHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHAWBUAYAIbHOTO W  KOJUICKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAITUSIX, YTPOXKAIOIINX 3I0POBBIO M )KH3HU JIFO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) Tpy10BOT0 BOCIIMTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HAaHWE IIEHHOCTH MAacTepCTBa, TPYAOIIOOHE;
TOTOBHOCTh K aKTUBHOH JCATEIHHOCTH TEXHOJIOTHUYECKOW M COIUAIBLHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSTEIHEHO

BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

WHTEPEC K Pa3IMyuHbIM cdepam npodhecCHOHATBHONU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymied npodeccud U  Ppearu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHHI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HU;

7) 3K0JI0rHYeCKOro BOCIUTAHUS

HKOJIOTHYECKH I11eJIeCO00pa3HOE OTHOIICHHUE K MPUPO/IE KaK NCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTHYECKOH KyJNbTYPhI: TMPUOOpPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYMIKOB W OIIGHKM WX BO3MOXHBIX TIOCICACTBUN IS
OKPYKaIOUIEN CPEIbL;

OCO3HaHHWE TI00ATBHOTO XapakTepa HKOJOTHYECKUX MPOOIeM W TMyTed HX
pericHus;

CIIOCOOHOCTH MCTIOIB30BaTh MPHOOPETaCMbIC TIPH N3YUCHUN OWOJIOTHH 3HAHUS
W yMEHUS TIpU  pEHICHUH  TpoOJeM, CBS3aHHBIX C  palHOHAIBHBIM
MPUPOOTNOIb30BaHNEeM  (COOMIOJIEHME  TpaBWU  TOBEJACHUS B IPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOoCchepsl);



AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILMX BPEX OKPYKAIOWIEH PUPOAHON
cpele, yMEHHE IMPOrHO3UPOBATh HEOJIAroNnpHUsATHBIE 3KOJOTUYECKUE MOCIEICTBUS
IPEANPUHAMAEMBIX IEHCTBUM U NPEJOTBPALLATh UX;

HaJIM4KUE PA3BUTOIO IKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITA NEeATENBHOCTH DKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKON AECATEIBHOCTH DKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO NO3HAHMSI:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YHWTATEIIbCKOM KYyJIbTYpPBl KaK CpEICTBA
B3aMMOJICUCTBHS MEXY JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE crneuu@uK OHOJIOrMM KaK HayKH, OCO3HaHus €€ poyid B
(OpMUPOBAHUN PALMOHAIBHOTO HAYYHOIO MBILIUICHUS, CO3JaHUM IEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIIEeCTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuieHuu MpodieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS],

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJII COBPEMEHHOM IUBUIM3AIUU:
oOecrieyeHusi HOBOTO YpPOBHS Pa3BUTHSI MEIULMHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTb PECypCHble MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEUECTBA, MMOMCKA MyTe BBIXO/AA U3 IJI00AJbHBIX HKOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHuss Mepexoja K  yCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BaHUIO MPHUPOAHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAApPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHOJOTMYECKHX 3HAHUH B LEIIX
NOBBILICHUSI OOIIeW KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IpU U3YYEHUH OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB IMMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IIOJlydaeMble 3HAHUSA MJi1 aHaiu3a M
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHIA,
yMEHHE JeNlaTh OOOCHOBaHHBIC 3aKIIOYEHHMs] HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMUECKHE 3HAHUS IS
pelieHns Ipo0JieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HaHHUE ILICHHOCTH HAy4YHOM JESITEIBHOCTH, F'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIIEOBATENBCKYIO AESITEIBHOCTh MHIMBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa3oBaHUIO |
caMO00pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHUM 1O OHONOrMH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMbIe JUIsI  (OPMHPOBAHUS MHUPOBO33PEHUS O00YUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB IIO3HAHWMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, ABJICHUE, MPOIIeCC,
CHUCTEeMa, HayYHbIH (pakT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
ucciea0oBaHue, HabJIoICHUE, U3MEpPEHHe, IKCIIEPUMEHT M JIPYTHX ), YHUBEPCATbHBIC
ydeOHble JeicTBHs (TI03HABaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIC),
obecnieunBaronre GopMupoBaHrue PYyHKIMOHAIBHOW IPaMOTHOCTH U COIMANILHOM
KOMIICTEHIIMM  OOYYaroIIUXCs, CIHOCOOHOCTh OOYYaroIIUuXCs  HCIIOJIh30BaTh
OCBOCHHBIE MEKJIUCIUIIMHAPHBIC, MUPOBO33PEHUYCCKHIE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B IO3HABATEIILHON M COLIMATIBHOM MPAKTHKE.

MeTtamnpeaMeTHBIC PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEAHETO O0OIIero
o0pa3oBaHus TOJKHBI OTPaXkaTh:

OBiaaenue YHHUBeEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBLIMH
AEUCTBUSIMM

1) 60a30oBbIe JJornueckue AeicTBUS:

CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyalIM3UpOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIILIICHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(UKAIIUK, 000OIICHHUS), pACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIJACIATh MX XapaKTEPHBIC MPU3HAKH, YCTaHABIUBAThH
CBSI3M C JIPYTUMU TTOHSTUSIMH );

OTIpPENCNATh IETU JeATCILHOCTH, 3a/aBas IapaMeTpbl M KPUTCPUH HX
JTOCTHKCHHSI, COOTHOCUTD PE3YJIbTATHI ICSITEIILHOCTH C IIOCTABJICHHBIMH TICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBIICHHM
YKUBOU ITPUPOIBI;

CTPOUTH JIOTHUECKHE paCCyXJICHUS (MHIAYKTHBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PacCMaTPUBACMBIX
SIBJICHHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKTIOUCHUS;

MPUMEHSTh CXEMHO-MO/ISIBHBIE CPEICTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIIEHWHA B U3YYaeMbIX OHOJOTHYECKUX OOBEKTAaX, a TaKKe
MPOTUBOPEYMI Pa3HOTO POJIa, BBIABICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX
HCTOYHHKAX;



pa3palaThiBaTh IJIAH PELICHUS MPOOJIeMbl C YYETOM aHadu3a HWMEIOIIUXCS
MaTepUaAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIBHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIIHATH pa0OTYy B YCIOBUSIX PEAJILHOTO, BUPTYAJIBHOIO
Y KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IPU PELLICHUU KU3HEHHBIX MTPOOIIEM.

2) 0a30BbI€E HCCJIEN0BATEIbCKHE NeliCTBHSA:

BJIA/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U IPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss NpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOA0B PEICHUSI MTPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHJbBI JCATENBHOCTH IO MOJYYEHHI) HOBOIO
3HAHUS, €ro HHTEpIpeTaly, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX
CUTYalUsiX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHBI TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEMH,
KJIFOUEBBIMU MTOHATUSMH U METOAAMU;

CTaBUTh M (OpMyIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaATEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh [IPUYMHHO-CJICCTBEHHBIE CBS3M M aKTyaJIU3WpOBaTh 3ajadvy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA CBOMX
YTBEPKJICHU, 3a/1aBaTh MApaMETPhl U KPUTEPUU PELLICHUS;

aHANM3UPOBaTh TIOJIyYCHHBbIE B XOJE€ PEIICHHUS 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LI€JICHANPABICHHBIM MOUCK MEPEHOCa CPEJCTB M CHOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO M MPAKTHUYECKYIO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, Mpejiaratb OpUTrHHaIbHbIE MOIXOJbl U pEUICHUS,
CTaBUTb POOJIEMBI U 33]1a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEILICHHUS.

3) pa6ora c undgopmanmeii:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOPMAIUH (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-IOMYJIAPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B lHTepHeTe), aHamm3upoBaTthb
UH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM Ipe/CTaBICHUS, KpUTUUECKH OLIEHUBATH
e€ T0CTOBEPHOCTh U HETPOTUBOPEUUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBbIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor MHMOpPMaIUMKM, HEOOXOUMOM JIJIsl BHITIOJTHEHUST y4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUSI HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  TIpEICTaBICHUS
ouonoruueckoi nuopmammu (cxeMsl, rpaduKu, AUarpaMMbl, TAOJIUIBI, PUCYHKHU
Apyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyeCTBE CpEACTBA IMpu padore ¢
Ouonornueckod MHpOpManMen: NPUMEHATh XHUMUYECKUE, (U3HUECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (OopMyiibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIB30BaTh M NPEOoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaIJISIHOCTH;

BIAJCTh  HaBBIKAMM  pAacloO3HABaHMUS W 3alUThl  MHQPOpPMAIIUU,
UH(POPMaAIIMOHHON 0€30I1aCHOCTHU JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbLHBIMU KOMMYHUKATUBHBIMU J1I€CTBUSIMH:

1) o01enue:

OCYUIECTBJISITh KOMMYHUKAILIMK BO BCEX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHM IO CYIIECTBY 00CYXI1aeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKJIEHHUS OTHOCHUTEJIBHO BBIMOTHEHHUS MpeaiaracMoi
3aJlayd, YYUTHIBAaTh UHTEPEChl U COTJACOBAHHOCTH MO3MIMKN IPYrUX YYaCTHUKOB
JMasora Wid JUCKYCCUN);

pacno3HaBaTh HEBepOATbHBIE CPEACTBA OOIICHMS, NOHMMAaTh 3HAYECHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBUS, OHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILLIEHHE K COOECETHUKY
U B KOPpeKTHOU (popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C HCIIOIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCcTHAasl J1esITeJIbHOCTh:

MOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaTbHOU
paboThI IPU pelIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TIPH PEIICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy W METOAbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBA,;

OPUHUMATh [eTd  COBMECTHOW  JI€ATENbHOCTH, OpPraHU30BBIBATH H
KOOPJIWHUPOBATH JACHUCTBUA MO €€ JOCTHXKECHUIO: COCTABIIATH IUIAH JACHUCTBUU,



pacnpenemnsaTh pou ¢ y4€TOM MHEHUN YYaCTHUKOB, 0OCYXIaTh PE3ybTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOET0 BKJIa/la M KaXKJI0TO yYaCTHUKA KOMaH bl B OOIIUIA
pPE3yNBTAT 1O pa3pabOTaHHBIM KPUTECPHUSIM;

Ipe/iaraTtb HOBBIE NPOEKTHI, OLEHWUBAThb HUJEHU C TMO3ULUHUH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eHiCTBUSIMU:

1) camoopranusanmusi:

UCIIOJIB30BaTh OMOJIOTMUECKWE 3HAHUS MJI1 BBISBICHUS MPOOIEM M UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHWM IEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBUSX M MOCTYIKAaxX IO OTHOILIECHUIO K JKMBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JIESITEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIILHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEUICHUS MPOOJIEMBI C Y4ETOM UMEIOIINXCS
PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM;

pacuIupsiTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;

JienaTh OCO3HAHHBINA BBIOOD, ApTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHMM, IMOCTOSIHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBIKAMU  TO3HABAaTEIbHOM  pedieKCHMM  KaKk  OCO3HAHUS
COBEpIIAEMbIX JICCTBUM UM MBICIUTEIBHBIX TMPOLECCOB, HX PE3yJbTaTOB U
OCHOBAHHM, MCIOJIb30BaTh MPUEMBI pPedIeKCUU NI OLEHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS;

yMEThb OIICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUs] 10 HUX
CHIKEHHIO;

NPUHAMAaTh MOTHUBBI W apryMEHThl JPYyTUX I[PU aHAJINA3E PE3YIbTATOB
NEATEIIbHOCTH;



3) npuHsiTHe ce0sl U APYTHUX:

NPUHUMATh Ce0sl, MOHUMAasi CBOM HEAOCTATKU U IOCTOUHCTBA,

OPUHUMATh MOTHBBI W apryMeHThl APYIMX IpU AaHAIU3E pEe3yIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'MX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIIUHU IPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl OcBoeHUs Mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «bronorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETAIIMU U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHbIe
pE3yNbTaThl IPEACTABIICHBI IO TO1aM 00yYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 10
KJlacce NOJHKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOIO
3HAHMUSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa MU HAYyYHOI'O MHMPOBO33PEHHS, O BKIJIAJE POCCHUICKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (YHKIHOHAIBHOU
I'PaMOTHOCTH YE€JIOBEKA JUIsl pELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBATh COAEpkKaHHE OHOJIOTMYECKHMX TEPMUHOB U TOHSATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTab0a13M (0OMEH BEUIECTB U MPEBPAILIEHUE SHEPTUN),
romeocrtas (caMoperyisiius), YpOBHEBas OpraHHU3allUsl KUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKLNA), HACIEACTBEHHOCTh, '3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE H3/araTh OWOJIOrMYecKue Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, LEHTpaJibHas J0rMa MOJIEKYJsapHOU Owuosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyenust (o 1eHTpax MHOTroooOpas3usi u
MPOUCXOKEHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuiioBa), onpenensiTh rpaHULbI KX
IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHu3alus W IpPOBElCHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BbIIBU)KEHHE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTU
MEXIy HCCIEAYEeMbIMH BEIWYMHAMH, OOBSCHEHHE IOJTYYCHHBIX pPE3YJIbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX MOHATHWA, TEOPUN U 3aKOHOB, YMEHHUE JI€JaTh BBIBOJIbI
HA OCHOBAHMH IIOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIICIATh CYIIECTBEHHbIE NIPU3HAKH BUPYCOB, KJIETOK MPOKApHOT U
JYKApUOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IMPEBPALLEHUS 3HEPIHM B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTUYECKOro OOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIMBHIYAJIbHOTO PA3BUTHUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH TMOJIyYeHHBbIC 3HAHUS i OOBSCHEHHS] OMOIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JJI1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HU C 1eJbl0 obOecrieuyeHus O€30MacCHOCTH CBOETO 3I0pPOBbS M 370POBbS
OKPY>KaIOILUX JIOAEH, COOJIIOIEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOAHON cpele, MOHMMAaHWE HEOOXOAMMOCTH WCIOIb30BaHUSA JTOCTHXKEHHIM
COBPEMEHHOMU Ouororuu W OMOTEXHOJIOTMM Uil  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pEIIaTh »JIEMEHTAPHBIE TIEHETUYECKHE 3aJadyd Ha MOHO- H
JUTUOPUJIHOE CKpEIIMBAHME, CLEIJICHHOE HAcleA0BAHUE, COCTAaBJISITh CXEMBbI
MOHOTMOPHIHOTO CKPEIIMBAHUS ISl MPEACKA3aHMUsI HACJIEJIOBAHMS IMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH J1a00OpaTOpHbIE M MpakTU4YEeCKHe padoThl, COOII0ATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHUWBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOUIYI0 IICEBAOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), 3TUYECKHE AacCTeKTbl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHbMEHHBIE W YCTHBIE COOOIICHMS,
000011as1 OMOJIOTHYECKYI0 MH()OPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 11
Kj1acce NOKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHMS, O BKIJIAJE POCCHUICKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJNIOTUM, (YHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JIJISl pELIEHUS KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHNE OMOIOIrMUECKUX TEPMUHOB U MOHSITHI: BU,
HOMYJSLMSI, TEHO(POH[, HBOJIOLHMSA, IBUXKYIIME CHIBI ((aKTOpbl) SBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHM3MOB, BHUA000pa30BaHHUE, KOJOTMYECKUE (HAKTOPBI,
DKOCHCTEMA,  MPOJIYLEHTbI, KOHCYMEHTbI, pPEIyLEHTbl, LENu MUTaHUS,
HKOJIOTHYECKas Tpamua, OnoreoreHos, onocdepa;



yMEHUE W3jaratb OWOJOTUYECKUE TEOpUU (PBOMIONMOHHAS Teopust Y.
JlapBuHa, CHHTETHMYECKass TEOpUsS SBOJIOLUUM), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponasimeBoro cxoactBa K. M. bapa, depenoBanusi TiiaBHBIX HalpaBJICHUA U
nyteit sBomonun A. H. CeseproBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIIaJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBIICHUI, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJIBH)KEHHE TUTIOTE3bI, BBISIBIEHUE 3aBUCUMOCTU
MEXIy HCCIEAYyeMbIMU BeJMYMHAMHU, OOBSACHEHHE TIOJIYYEHHBIX pe3yIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITUN, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI
Ha OCHOBAHMH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJOB, TMOMYJSIIIMNA, MPOAYLUEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IPOIECCOB: HACJIEICTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOr0 OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHU3MOB, JEUCTBHUS OSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MbI, MEpPeHoca
BEIIECTB U TIOTOKAa HSHEPIMU B HSKOCHCTEMAaxX, AHTPOINOIE€HHBIX HW3MEHEHUU B
APKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HM C 1eNblo olecreyeHus: Oe30MacHOCTH CBOETO 3/I0pPOBbSi M 30POBbS
OKpPYXAaIOILUX JIIOJEeH, COOIOIEHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
MPUPOIHON cpejie, MOHMMAaHWE HEOOXOAMMOCTH WCIONIb30BAHUSA JOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl pAllMOHATBHOTO MPUPOIOTIOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAapHble OMOJIOTMYECKHUE 3a/1aud, COCTABISATh CXEMbI
MepeHoca BEIIECTB U DHEPTUM B IKOCHUCTeMax (LIeTH MUTaHuUs);

YMEHUE BBIMOJIHATH JIa0OpATOpPHBIE M TMPAKTHUYECKUE padoOThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BaAHUEM;

YyMEHUE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMs, BKJIIOYAIONIYI0 TIICEBAOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpelICTBAa MaccoBOW MHGOpPMAIIMU, HAYYHO-TIOMYJISIPHbBIC
MaTepualbl),  paccMaTpuBaTh  TIJI00AbHBIE  DKOJIOTMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO IMO3UITHIO;

YMEHUE CO03/1aBaTh COOCTBEHHBbIC MHCHbMEHHBIE U YCTHBIE COOOIICHHS,
00001mast OMoJIOTHYecKyr0 HHGOPMAIMIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUIHBIN arapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

OpraHu3aIus

f41c292

6HOHOFquCKHXT€pMHHOB

10 KUIIACC
KoanyecTBo yacoB CITUCOK MTOTOBBIX croco6
Kontp DJIeKTPOHHbIE IJTAHUPYEMBIX PE3yNIbTATOB OILICHKH
Ne HaunMeHoBaHMe pa3/ieoB H OJIbH Mpakrn | (undpossie) C yKa3aHUeM STarlos X HTOTOBBIX
n/n TEM NPOrpaMMbl Bcero ble YyecKHe o0pa3oBaTe/ibHBI bopmuposarus IIaHUPpYCM
pador padoThbI e pecypcsl BIX
bl pe3yabTaToOB
CdopmupoBaHHOCTH YcTHBIH
3HAHUHI O MECTE U POJIH o1poc,
OHMOJIOTUH B CHCTEME TECTHPOBAH
HAyYHOTO 3HAHUS ue
€CTECTBCHHBIX HayK, B
(dbopMupoBaHUU
COBPEMEHHOMN
Bubmorexa [IOK €CTECTBEHHO-HAy4YHOU
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7 KapTHHE! MHpa M
£41c292 HAy4YHOTO MI/IpOIEO33peHI/I${,
0 BKJIaJIe POCCHICKUX U
3apyOeKHBIX YIEHBIX-
OMOJIOTOB B pa3BUTHE
OHOoJIOTHH,
(byHKIMOHATBHON
IPaMOTHOCTH YeJIOBEKa
JUTS PEIICHUS )KH3HCHHBIX
3a/1a4y
KUBLIC CHOTEMBL H X bubnmoreka IJOK | yMEHHE pacKphIBaTh YcrHbIit
2 1 https://m.edsoo.ru/7 | COACPKAHUEC OrTpoc,

TECTUPOBAH
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Y TIOHSTHI: )XU3Hb,
KJIETKa, OPTaHU3M,
MeTabosm3M (0OMeH
BEIIECTB U MIPEBPAICHHE
SHEPruu), FOMEOCTa3
(camoperynsius),
YpOBHEBAsi OpraHu3aIus
KUBBIX CUCTEM,
CaMOBOCITPOU3BEICHHE
(pempoxykus),
HACJICJICTBEHHOCTD,
U3MEHYUBOCTb, POCT U
pa3BuTHE

ne,
TEPMHUHOJIOT
MYSCKUH
JIMKTAHT

XUMHUUYECKUN COCTaB U
CTPOECHUE KIIETKU

bu6mmorexa [JOK
https://m.edsoo.ru/7
41¢292

YMEHHE U3JIaraTb
OMOJIOrM4eCKHe TEOpUn
(keTouHas,
XPOMOCOMHas,
MyTalllOHHas,
LEHTpaJIbHAas 10rMa
MOJIEKYJIIPHOI
OMOJIOTHH), 3aKOHBI
(I'Mennens, T.Moprana,
H. 1.BaBunosa) u y4eHus
(o IenTpax MHOTOO0Opa3us
Y TIPOUCXO0XKICHUS
KYJIbTYpHBIX pacTeHui H.
N.BaBunosa), onpenensirtb
TPaHULbI UX
IPUMEHUMOCTH K KUBBIM
cucTeMaM;

[IpakTrueck
ast pabora,
YCTHBIN
orpoc,
TECTUPOBAH
ue

)KI/I3HCILC$ITCJILHOCTB KJICTKHN

but6mmoreka [IOK
https://m.edsoo.ru/7
41¢292

YMEHHE BBIICIATh
CYILIECTBEHHbIE TPU3HAKU
BHUPYCOB, KJIIETOK
MIPOKApUOT U IYKAPHUOT,

YceTHpIn
ompoc,
TEPMHUHOJIOT
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OJJHOKJIETOYHBIX U n4ec Kui

MHOTOKJIETOYHBIX JMKTAHT,

OpPraHUu3MOB, 0COOEHHOCTH TeCTHpOBAH

IpoIeccOB: 0OMeHa e

BEILIECTB U MIPEBpAILEHUS

SHEPrHHU B KIIETKE,

(dhoTocuHTE3A,

IUIACTUYECKOTO

9HEpPreTHYecKoro oOMeHa,

XEMOCHHTE3a, MUTO33,

Meii03a, OII0/I0TBOPEHUS,

Pa3MHOKECHHH,

UH/IUBUYaJIbHOTO

pa3BUTHUSA OpraHu3Ma

(oHTOrEHE3)

YMEHUE BBLACTATD VYcTHbIH

CYILECTBEHHBIE ITPU3HAKU ompoc,

BUPYCOB, KJIETOK TepPMUHOIOT

IPOKAPHOT U IyKAPHOT, e kit

OJTHOKJIETOYHBIX U

MHOTOKJIETOYHBIX JAMICTaHT,

OpraHm3MoB, ocobeHHoctn | TCCTHPOBaH

MPOIIECCOB: OOMEHA He,
PazMHoxeHue n bu6mnorexa I1OK | pemects u npespamenus MPaKTHIECK
WHIUBUYAIbHOC PA3BUTHE https://m.edsoo.ru/7 | >HEPruu B KIETKE, ast pabora

OpraHu3MOB

f41c292

dboTocuHTE3A,
IUTACTUYECKOTO U
SHEPTreTHYECKOro OOMEeHa,
XEMOCHHTE3a, MUTO34,
Mei103a, OTJI0I0TBOPEHHS,
Pa3MHOXKEHUS,
UHIUBUAYATBHOIO
pa3BHUTHS OpraHU3Ma
(oHTOTEHE3)



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

YMCHHUC pCUIATb

VYcTHBIN

3JICMCHTAPHBLIC OIIpoC,
IreHEeTHYECKHE 3aJau Ha TePMHUHOOT
MOHO- M TUTHOPHIHOE .
n4ec KU
Bbubnuoreka L[OK CKpCIIMBAHNC, JTAKTAHT
HacneactBeHHOCTH M CIICTUICHHOE ’
1.5 https://m.edsoo.ru/7 TEeCTHDOBAH
U3MEHYUBOCTH OPraHU3MOB 41¢292 HacCJICIOBAHUEC, COCTABIIATH p
c
- CXEMBI MOHOTUOPHTHOTO ue,
CKpEITUBaHUS JIJIS MPaKTHYECK
MMpCaACKa3aHuA as pa60Ta
HACJIeI0BAHMSI PU3HAKOB
y OpraHu3MOB
YMEHHE [IPUMEHATH YcerHbIi
MOJTyYEHHBIC 3HAHUS JUIS orpoc,
00BsICHCHHS TEPMUHONOT
OMOJIOTHYECKUX .
. nyec Kui
MIPOIIECCOB U SIBJICHUM, IS
NPUHSITUS MTPAKTHIECKIX AMKTAHT,
pelieHui B MOBCETHEBHON TCCTUPOBAH
JKA3HHU C LIETIBIO ue,
oOecnieueHus MPaKTUYECK
bu6mmorexa [JOK
CeJekIusi OpraHu3MOB. a 0e30macHoOCTH CBOETO ast paboTa

OCHOBBI OMOTEXHOJIOTHH

https://m.edsoo.ru/7
41c292

310pOBbs U 3/10pPOBbS
OKpY>KarOIINX JIFOAEH,
COOJIIOJICHHSI HOPM
TPaMOTHOTO MTOBE/ICHHUS B
OKpPY’KaIOILeH IIPUPOIHOU
cpele, TOHUMaHue
HE00X0IMMOCTH
HCIIOJIb30BAHUS
JIOCTUKEHHI
COBPEMEHHOM OMOJIOTHH 1
OHMOTEXHOJIOTHI JUISL



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

panuoHaJIbHOI'O
IMPHUPOAOII0JIb30BAHUA

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7
41¢292

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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11 KIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Kontpoabubie | IlpakTuueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
1 OBOIOIMOHHAST OUOJIOTHS 9 1 bubmmorexa IOK
https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnnoreka [JOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"nusMbl 1 OK aromas cpenia 5 1 Bubmorexa OK
p pyzatom pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa U DKOJIOTHYECKHUE CHCTE 9
HHIECTRA M OKOMOTHACCKHIC CHCTEMBT https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOe Bpems 2 nommorexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYuebOuuk. buonorus. O6miast 6uonorus. ba3oserit ypoBeHs. 10 kiacc. 2 —e CTEpeoTHITHOE.

Agrt. B.. CuBornazos, U.b. Aradonona, E.T.3axapoa M.: Beptukans, poda.

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

A.10.Monnesa. A.B.Topranos. buosnorus B cxemax u tadnuax 9dKCMO Mocksa. 2012 T
I'. . Jlepnep. buonorus. [Tonuelii cipaBounuk /uig noarotoBku k E I' 9. M. Actpenb 2012 ¢
I'otoBumcs k EI'D. O6mas 6uonorus M Ipoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. Konrponsheie u3meputenbubie matepuansl M [Ipoceemienue 2012 r
N.P. MyxamemkanoB. Mactepckast yuntens « Tectsl, 3aueTsi, Onuronpocst 10-11 kitace» M
«BAKO» 2007 r

O6mmas 6uonorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
c.

Bopowntos, H.H. buonorus. O6mas 6uonorusi. 10-11 kimaccer: YaeOHUK 15
o01eo0Opa3oBaTeNbHBIX yupexaeHuid: bazoseiit yposens / H.H. Boponios. - M.: IIpocs.,
2022. - 304 c.

Heiima-Cruonnnkas, M.A. OGmmas 1 caHuTapHasi MUKPOOHOJIOTHS ¢ TEXHUKON
MUKpPOOHOJIOrMYECKUX HccienoBaHuii: YuebHoe nocooue / M.A. [leitma-CruoHuukas. -
CII6.: JIans, 2022. - 588 c.

3axapos, B.b. PaGouas Tetpanp mo obuieit ouosnoruu: 10-11 kmace: k: YueOuuky B.b.
3axaposa, A.I'. Mycradpuna, B.1. Cusornazosa, H.M. Uepnogoii "O6mas 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.A. CuBornazos. - M.: Dk3ameH, 2. -
157 c.

T A JloBkoga. [lonroroska k onummnuaaam no ouosoruu 8-11 ximacco. M Aiipuc-tipecc
2011

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www.informika.ru - anektponHsIi yueOHuk "buonorus" (sep. 2.0 - 2000) u3 nukna
"O6yuarolye SHIHMKIONENH" . - YUeOHbIH Kypc, KOHTposIbHbIe Bonpockl. (Kak
moyb30Bathes - cM. "[lomors".)

www.college.ru - pazaen "OtkpbiToro koywiempka" mo buonoruu. Yueouuk, moaenu, On-line
TECThI, YUUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBuratenbHast cucreMa uesnoBeka". OOpa3oBaTenbHbIi
caiit o npeamery buonorus, kypc Uenosek. Ctpoenue ckenera. Melimeynas cucrema. Kak


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/

310 paboraet. [IpuaoxeHus: 2 CKEIETHBIX HIMKIONEANH; I YIUTEIS - YPOKH,
nabopatopHblie, 6 TECTOB C OTBETaAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBoctr 1 0030ps!I 10 OHoJoruwy,
skosorud. [IpoGnemsl u Teopun. EcTh TeMaTHueckue BbITycKH, (poToranepeu, Onorpapuun
BCIIMKHUX yquHx, CHGHCHOBapb.

www.bio.1september.ru - qyst yuureneit "5 uny Ha ypok buonoruun". Crateu no: boranuke,
3oonoruu, buonoruu - Yenosek, O0mei 61oa0ruu, DKOJIOTHH.

www.bio.lseptember.ru - razera "buonorus" (Mexmay BEIXOJIOM OUYEPEAHOTO HOMEPA T'a3eThI
Y TIOSIBJICHUEM TOJIHOTEKCTOBOM BEPCUU HOMEPA HA CalTEe YCTAHOBJIEH T'OJIOBOIM MHTEPBAII)

www.kozlenkoa.narod.ru - 3tort caiit Ko3znenko A.I'. - npenogaBaTens u s
npenojaBaTeniel, s TeX, KTO YUUTCS CaM U YUUT APYTUX; OYHO U JUCTAHIIMOHHO,
OHMOJIOTHH, XUMHH, JPYTUM IIPEIMETaM - C IIOMOIIBIO KOMITbIOTepa U MIHTepHeT.

www.nsu.ru brosorus B Borpocax 1 OTBETax - y4eHble HOBOCUOMPCKOro AKaJIeMIropojka
OTBEYAIOT Ha BOIIPOCHI CTAPILIEKIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocubupckoi obpazoBarenbHoi cetu. [londopka
MaTEpUaJIOB U CCBHIJIOK (IIPOrpPaMMBbl, IPOEKTHI, MATEPUAIIbI Y YPOKY, aDUTYPUEHTY).

www.nrc.edu.ru - "buonornyeckas kapTuHa Mupa' - pas3ziesn AEKTPOHHOIO yueOHUKa
"Konueniuu coBpeMeHHOT0 ecTecTBO3HaHuA". KOHIeNIUKU MPOUCX 0K ACHUS )KU3HU U
teopun sBomonnu. (Ilepexon no cebuike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xxuBoTHble" Kak sHiuknonenus. (O6bem
nH(popmanuu BrieyariseT.) BeiopaTs OykBY, OTKpOETCS CTpaHULIA C IBYMS OOJIBIIMMHU
KOJIOHKaMH Ha3BaHuil: Pactenus n XKuBoTtHble. BoiOupaeM 1o Ha3BaHUIO - OTKPHIBAETCS
onucanue u Goro.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynspHas kaura Akumymkusaa M.1. ¢
MHOECTBOM I[BETHBIX PUCYHKOB U (hoTOrpaduii.

www.plant.geoman.ru - )Ku3zHp pacteHuid. 3aHuMaTeNbHO 0 O0TaHuke. bakrepun.
JlexkapCTBEHHBIE PACTECHHSI.

www.livt.net - a5IeKTpOHHAs WIUTFOCTPUPOBaHHAs YHIMKIoneaus "KuBbie cymecTna'.
Knaccudukanus u pororpaduu 6e3 Tekcra.

www.bril2002.narod.ru - buonorus s mkoiasHUKOB. KpaTkas uHGOpM. 1o pasjenam:
Oo6mas 6uosorus, boranuka, 3ooiorus, Yenosek.

www.festival.lseptember.ru - ®ectuBans negarornueckux unaen "OTKpoITIA ypok" 2006 -
2007.

www.charles-darwin.narod.ru - Yapnbs3 JlapBun: Onorpadust 1 KHUTH.
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