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PABOYASA ITPOI'PAMMA

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

st ooyuaroruxcst 10 - 11 kimaccon

r. EkarepunOypr



COAEPKAHUE YYEBHOI'O ITPEIMETA
10 KJIACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMU, TEXHUYECKHMMH U JPYTMMH E€CTECTBEHHBIMU HayKamu, (umocoduei, 3THUKOI,
ACTETUKOM U TIpaBoM. Posb Ouonoruu B popMupoBaHUN COBPEMEHHON Hay4HOU KapTUHBI Mupa. Crucrema OMOJIIOTHYECKUX HAYK.

MeTo/1bl TIO3HAHUSI )KUBOM MPUPO/BI (HAOIIOICHUE, SKCIICPHUMEHT, OMUCAaHKUEe, U3MEpEHHe, Kiaccu(uKalus, MOICIUPOBAHHE, CTATUCTUYCCKAs
00paboTKa JaHHBIX).

JdemoHcTpaumnu:
IMoptpetsi: Y. HapBun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

TaOauibl ¥ CXEMBI: «MeTobl MO3HAHUS KUBOM IpupoabD».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Tpaktnyeckas padora Ne 1. «Mcnonap3oBaHKEe pa3IMUHbIX METOJIOB MTPHU U3YYEHUH OMOJIOIMYECKHX 00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaIMeT U3ydeHus 6uoaoruu. OTianune )KUBBIX CUCTEM OT HEOPraHUYECKOM MPUPO/IBL.

CgoiicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHH OpPraHW3allud OWOCHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIHA, TKAHEBBIA, OPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUI0BOM, SKOCUCTEMHBIN (0MOreo1leHOTHYECKH i), OrochepHbIi.

JdemoHcTpaumu:

Tabmuipl u cxembl: «OCHOBHBIE TPU3HAKH KU3HUY», «YPOBHH OPTaHU3AIIUN KUBOW TIPUPOIBIY.




O6opynosanue: Moaens Mosekysnl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XHUMUYECKUN COCTaB KJIETKU. XMUMHUYECKHUE 3JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bo/1a 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIUU BOJIBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepxanue ocMoTnyeckoro 0anaHca.

benku. CoctaB u crpoeHue OCIKOB. AMUHOKHCIOTBI — MOHOMEPHI OeinKkoB. He3amMmeHnMble U 3aMEHUMBIE aMUHOKHCIOTHI. AMHUHOKHCIOTHBIN
COCTaB. YPOBHH CTPYKTYpPHbI OCJIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUUHAS, TPETUYHAS U YETBEPTUYHASL CTPYKTypa). XUMHUUYECKHUE CBOMCTBA OEIIKOB.

buonoruueckue GpyHKIMU OETKOB.

depMeHThI — OuoJoruueckue karaausaropbsl. CTpoeHue pepMeHTa: akTUBHBIN LEHTp, cyOcTpaTHas crieruduuHocTs. KodepmenTsl. BuramMunsl.
OTinnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrneBonabl: MOHOCaxapuabl (TIOK03a, pub03a U JAe30Kcupru003a), Aucaxapuabl (caxaposa, JJaKkTo3a) M MoJucaxapuabl (Kpaxmal, TIUKOTeH,
nesnono3a). buonoruueckue GyHKIUU yrieBo0B.

Jlunuaer: Tpurnuuepuasbl, Gochoaunuabl, crepouibl. I'uapopunbHo-ruipododHbIe cBoiicTBa. buonornyeckue ¢pyHknuu aunuaoB. CpaBHEHUE
YTJIEBO/IOB, O€JIKOB U JIUIHJIOB KaK MICTOYHUKOB SHEPIUU.

Hyxuneunossie kucnotsl: JJHK u PHK. Hykneotuasr — monomeps! HykiaenHOBBIX kuciaoT. Ctpoenue u pynkiuun JJHK. Ctpoenue u ¢pyHkunu
PHK. Bunet PHK. AT®: crpoenue u pyHKITUN.

[{utonorust — Hayka o kjierke. Kinerounas teopus — mpuMmep B3auMoAeWcTBUS e U (AKTOB B HAYYHOM IO3HAHWU. MeToAbl M3Yy4eHHUS
KJIETKH.

Knerka kak nemnoctHas >kuBasi cucrema. OOIiMe NMpPU3HAKK KJIETOK: 3aMKHYyTasl HapykHas meMmOpana, monekyinsl JIHK kak reneruueckmii
ammapar, cucTemMa CuHTe3a Oelika.



Tunsl KIETOK: dyKapuOTHYecKas U MpokapuoThueckas. OCOOEHHOCTH CTPOEHMsI MPOKapUOTHUECKON KieTku. Kierounas creHka OakTepuil.
Ctpoenue 2ykapuoTudecKor KieTkiu. OCHOBHBIC OTJIMUMS PACTUTEIIHHOM, )KUBOTHON M TPUOHON KIICTKH.

[ToBepxHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TTMKOKaINKC, ux ¢yHkiuu. [1nazmatuueckas memOpana, e€ cBoiicTBa U (yHKIIHH.
Hurtomnasma u e€ opranouasl. OgHomemOpanubie opraHousl kinetku: JIIC, annapar ['onbmpku, au3zocomsel. [lonyaBTOHOMHBIE OpPraHOUIBI KIETKH:
MUTOXOHJIPHH, MIacTH bl [IponcxoxkaeHne MUTOXOHAPUH | mactul. Buasl miactun. HemeMOpaHHbIE OpraHOUIBI KICTKH: pUOOCOMBI, KIETOYHBIN
LEHTp, LIEHTPUOIHN, PECHUYKH, KI'YTUKH. DyHKIIMM OPraHoUu10B KJIETKU. BritoueHus.

Snpo — perynasTopHbIi HeHTp KiIeTKu. CTpoeHue siipa: siaepHas 000J049Ka, KapruoIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BeHIECTB B KIIETKE.

JdeMoHcTpanum:

[optpertsl: A. JleBenryk, P. I'yk, T. lllann, M. llIneiinen, P. Bupxos, JIxx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

[{uarpammbl: «Pacripeenenne XuMHIEeCKUX SJIEMEHTOB B HEXKUBOM TIpupoey, «Pacnpenenenne XUuMUYECKUX JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupl 1 cxemsl: «[lepuoanueckas TabnuIla XUMUYECKUX DJIEMEHTOBY», «CTpOEHHE MOJIEKYNbl BOJIbD», «buocuures Oenka», «CTpoeHue
MoJIeKyIbl Oenkay, «Ctpoenue dpepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenne monekynsr AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKN,

«CTpoeHHne >KUBOTHOM KIETKH», «CTpoeHue pacTUTENbHON KIEeTKN», «CTpoeHue MNpPOKAPUOTHUECKON KIeTKn», «CTpoeHue sjapa KIETKN»,
«YTIeBoaby, «JIumuasny.

OO6opyoBaHKe: CBETOBOMI MHUKPOCKOI, 000pyAOBaHUE Ul TNPOBEACHUS HAOIIOACHUH, W3MEpEeHUM, 3KCHEPUMEHTOB, MHKpPOIpenapaThl
PaCTUTENbHBIX, dKUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:
JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl MU KaTajaas3bl)».

JlaGopaTtopnast pabota Ne 2. «M3yueHne cTpoeHUS KJIETOK PaCTEHUH, )KUBOTHBIX M OAKTEPHl 1101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenaparax
U UX ONUCAHUEY.



Tema 4. ’KuznengessTeJLHOCTDL KJICTKHU.

OOMeH BemecTB, MM METa00IM3M. ACCUMMIIAINS (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS (SHEPreTHYecKuii 00MEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonus3ma. Poiib 3aKOHOB COXpaHEHUs BEILIECTB U SHEPIMU B IOHUMAaHUU METa00IM3Ma.

Tunsl oOMeHa BeliecTB: aBTOTpodHBIH U rerepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILIEHUU YHEPTUU B KIIETKE.

®ortocunre3. CBeroBas U TeMHOBas (as3bl poTocunTesa. Peakuuu porocunreza. DpdextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS
KU3HU Ha 3emuie. BnusiHue ycnoBuii cpenpl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMiie.

OHepreTuyecknii oOMeH B KieTke. PaclienseHue BelecTB, BbIIEIEHUE M aKKyMYJIHPOBAaHUE SHEPrUM B KJIETKE. DTalbl YHEPreTHYECKOro
oOMeHa. I'muxonmu3. bpoxenue u ero Buabl. KucinopogHoe oOKHCIEHHE, WM KJIE€TO4YHOE JbixaHue. OxuciurenbHoe ¢(ochopriinpoBaHue.
O PeKTUBHOCTD HIHEPTETUUECKOTO OOMEHA.

Peakiun matpuunoro cunresa. ['enernueckas nnpopmarust u JIHK. Peanuzanus renernueckoit mHpopmaruu B kierke. ['eHeTnueckuit ko u
ero cBoiictBa. Tpanckpunuus — Mmarpuusbiii cunte3 PHK. Tpancnsius — 6uocunres Oenka. Dransl TpaHcasanuu. KoxupoBanue aMMHOKUCIOT. Ponb
pubocom B OuocuHTE3€ Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupycel. Mcropust otkpeitus Bupycos (. Y. MBanoBckuit). OCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO IUKJIA
BupycoB. baktepmodaru. BbonesHu pacteHMii, *KMBOTHBIX M 4YellOBEKa, BbI3bIBaeMble BUpycamH. Bupyc ummmyHozeduumrta yenmoseka (BUY) —
Bo3Oyautens CIIM/Ja. O6patHast TpaHCKpUMIIHS, peBepTaza u uurerpasa. [Ipoduraktuka pacpocTpaHeHUs BUPYCHBIX 3a001€BaHUN.

JdemoHcTpaumuu:

IMoptpetst: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.



Tabmumel 1 cxembl: «Tunbel muTaHusy, «Metabommusm», «MUTOXOHIpUSY, «DHEPreTUdecKuii oOMeH», «Xioporutact», «DOTOCHHTE3Y,
«Ctpoenne JIHK», «Ctpoenne u pyHkimonupoBanue reray, «Cuntes Oenkay, «I'eHetnyeckuii koa», «Bupyce», «baktepuodarn», «CtpoeHue u
xu3HeHHbli K Bupyca CIINa, 6akrepuodaray, «Pemmukarmms JTHK».

Oo6opynoBanue: mogenu-anminkauun «Yasoenne JJHK u Tpanckpunuus», «buocunrtes Oenka», «CTpoeHHE KIETKH», MOJAEIb CTPYKTYpPbI

JTHK.

Tema S. PazMHoOKeHN e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii UK, WM JKA3HEHHBIM MUK KieTku. MHTepdasza u muto3. Ilponecchl, nporekaronue B uHTepdaze. Permmukanus — peakius
marpuyHoro cuHte3a JIHK. Crtpoenme xpomocom. XpoMOCOMHBIM Ha0Op — KapuOTHN. JIMIJIOMIHBIA W TaINIOWJHBIA XPOMOCOMHBIC HAOOPBI.
XpOMaTI/II[I)I. ]_[I/ITOJIOFI/I‘IGCKI/IC OCHOBBI pasMHomerm n I/IHIII/IBI/IIIyaJII)HOFO pa3BI/ITI/I$I OpFaHI/ISMOB.

Henenne knetku — muto3. Ctaguu muto3a. [Iporecchl, mMporucxoasimue Ha pa3HbIX CTaIUAX MUTO3a. BUOTOTHYECKU CMBICT MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

CDOpMBI PA3MHOXKCHHUS OPraHHU3MOB: 0ecroJioe M MOJIOBOE. Bunger OecroJIoro PA3MHOXKCHUA: ACJICHUC HAABOC, ITOYKOBAHHWE OJHO- U
MHOTOKJICTOYHBIX, CHOpOO6p&30BaHI/I€, BEIr€TaTUBHOC Pa3MHOXKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHUC OPTraHU3MOB, €0 3HAUYCHUEC IJI CCIICKIINU.

[TosroBoe pa3MHOMXKEHUE, €T0 OTIMYHS OT OECIIOJNOTO.

Meiio3. Ctaguu merosa. [Iponecchl, npoucxoasdmuye Ha craausax meio3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buomornueckuil
CMBICI U 3HAUEHHE Meiio3a.

['amerorenes — mporiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE JKeNe3bl: CEMEHHUKH M SUYHUKU. OOpa3oBaHUE M Pa3BHTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTOo30M[, SIMIEKJIETKa) — CliepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS SHIIEKIETOK M CIIEPMAaTO30UIOB.
OmtonorBopenue. [TapreHorenes.



WNunuBuayansHoe pa3BUTHE (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl SMOPHOHAIBHOTO PAa3BUTHUA Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJeHue, racTpymisuus, opraHorenes. IloctamOpuonanbHOe pa3zBuTHe. TUIBI MOCTIMOPHMOHANBHOTO Pa3BUTHS: IPSIMOE, HEMpsSMoe
(mmanHOYHOE). BiusiHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSL.
JdemoHcTpaumu:
Tabmuiel 1 cxeMbl: «@OpMBI  Pa3MHOKEHHUS OPraHu3MOBY», «JIBOMHOE OIUIOAOTBOpEHHE Yy IIBETKOBBIX pacTeHui», «BereratuBHoe

pa3MHOKEHHE pacTeHui», «JleneHue kietku OakTepuiiy, «CTpPOCHHE MOJOBBIX KIETOK», «CTpoeHUe XpOMOCOMBI», «KiieTouHbIN UK, «Permmkanus
JTHK», «Murto3», «Meito3», «lIpsmoe u HenpsiMoe pa3zBUTUEY, «] 'aMeToreHe3 y MIIEKOIMUTAIOIUX U YelI0BeKa», «OCHOBHbBIE CTAAUU OHTOI'CHE3a».

O6ODVI[OBaHI/ICZ MHUKPOCKOII, MHKPOIIPCIIapaThbl «CHCpMaTOSOI/II[bI MIJICKOIIMTAIOICT O, ((ﬂﬁHeKJIeTKa MIJICKOIIMTAOMICT O, ((KapI/IOKI/IHe3 B
KJICTKaX KOpPCIIKA JIYKa», MaroHuTHas1 MOACIIb-allTlJIMKAlIUA «I[CJ'IGHI/IC KIICTKHW», MOACIIb HHK, MOJCIIb MeTaCI)aSHOfI XPOMOCOMBEI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:
JlaGopatopHas padota Ne 3. «HaOnronenue MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

ﬂa6opaTopHa;1 pa60Ta Ne 4, ((HByLICHI/Ie CTPOCHUS MMOJIOBBIX KJIIECTOK HAa FOTOBBIX MUKPOIIPCIIaApATaAX)>.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

HpCI[MCT n 3aJa41 I'CHCTUKHU. I/ICTOpI/Iﬂ Pa3BUTHA TCHCTUKMU. Ponw nuronoruu u 3M6pI/IOJ'IOI‘I/II/I B CTAHOBJICHUM I'eHeTHKH. Bkian pOCCHfICKHX n
3ap}/6e)KHBIX y‘léHLIX B PAa3BUTUC I'CHCTUKU. MeTtopl T€HEeTUKU (FHGpPI,ZLOJ'IOFH‘-ICCKPIfI, HHTOFGHGTHHGCKHﬁ, MOHCKYJ'ISIpHO-FeHeTquCKHﬁ). OcHOBHBIC
TCHETHYCCKHE ITOHATHS. | eHeTnuecKas CHUMBOJIMKA, UCITIOJIb3yEeMasd B CXEMax CerHIPIBaHPlﬁ.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBIeHHBIC ['. Menaenem. MoHOruOpuaHOE CKpeluBaHue. 3aKOH €AMHO00pa3us THOPUIOB
nepBoro nokosnenus. [IpaBmino qoMuHUpoBaHUs. 3aKOH paclllelyIeHUs MPU3HaKoB. [ unore3a unctoTsl rameT. [loaHOE U HEMOJTHOE IOMUHUPOBAHUE.



I[I/II‘I/I6pI/II[HOG CKpCIIUBAHUC. 3aK0H HE3aBHCHMOIO HACJICAOBaHUs IIPHU3HAKOB. ]_[I/ITOI‘GHGTI/I‘IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOI‘O CKpCHIMBaHM.
AHaJII/I3I/IPYIOHlCC CKpC€HIIMBaHUC. Hcnons3oBanne AHAIIM3UPYOILICTO CKPEIUBaHWA OJI OIPEACICHUA IT'CHOTUIIA ocoou.

CuernieHHOe HacienoBaHue mnpu3HakoB. PaGorta T. Moprana mo cuersieHHOMY Hacle[OBaHHIO TeHOB. HapyiieHue creruieHds TeHOB B
pe3ynbTaTe KPOCCHHTOBEpa.

XpOMOCOMHaH TCOPHA HACIICACTBCHHOCTHU. I'eneTnyeckue KapThI.

I'eneTuka momna. XpOMOCOMHOG OIIpCACIICHUC I10JIa. AyTOCOMLI M TI0JIOBBIC XPOMOCOMBI. I'omorameTHsie u IeTCPOraMeTHbBIC OPraHU3MBI.
Hacnegosanme IMPU3HAKOB, CHCIIJICHHBIX C I1IOJIOM.

N3meHunBOCTb. Buapl HM3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HAcleACTBeHHas. Poiib cpeapl B HEHACIEACTBEHHOW HW3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIIMOHHON U3MEHUYNBOCTH. BapuanuonHslil psaa u BapuainuonHas kpusas. Hopma peakuuun npusnaka. KonuuecTBeHHble 1
Ka4yeCcTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, Wi TeHOTHNMYECKas, H3MEHYMBOCTh. KomOWHATHBHas M3MEHUYMBOCTh. Meio3 M TOJOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanus MyTanuii: TeHHbIe, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYMHBI
MyTanuii. MyrareHHsle pakTopbl. 3aKOH TOMOJIOTMUYECKUX PSJIOB B HacleAcTBeHHON n3menunBocty H. M. BaBuioBa.

BHC}II[epHaSI HaCICACTBECHHOCTb U UBMCHYHNBOCTD.

['enetuka uenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METOJbI TE€HETUKH YelIOBEKA: T'€HEaJOTHYeCKHi, OMU3HEIOBBINA, IUTOT€HETUYECKHA,
OMOXMMHYECKUN, MOJIEKYIISIpHO-TeHeTH4eckuii. CoBpeMeHHOe OIpeesieHHe TeHOTHUIA: TOJHOTEHOMHOE CEKBEeHUPOBAaHKE, T€HOTUIIMPOBAHKE, B TOM
yucie ¢ nomotisio [1[P-ananu3a. HacinencrBennsie 3a001eBanus 4eoBeKa: reHHbIe 00J1e3HU, 00JIE3HU ¢ HACIIEACTBEHHOM MPEApPacoIoKeHHOCTHIO,
XpoMocomMHble Oonie3rr. ComaTWyecKkue W TeHepaTuBHblE MyTanuu. CTBOJOBBIE KIETKH. [IpUHIUIBI 370pOBOrO 00pas3a >KU3HH, JAMATHOCTUKH,
HpO(bI/IJ'IaKTI/IKI/I M JIEYEHUS TE€HETHYECKHX OO0Je3HEN. MeI[I/IKO-FeHeTI/I'-IeCKOe KOHCYJIbTHUPOBAHHUE. 3HaueHne MGHI/IHI/IHCKOf/i TCHCTUKNU B
MPEIOTBPAILCHUH U JICYCHUU TeHETHYECKUX 3a00JIeBaHUI YeTTOBEKa.

JdemoHcTpaumuu:

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



Tabmuiel U cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE M €r0 ITUTOTCHETHYEeCKass OCHOBA», «3aKOH PACIICIUICHHUS W €r0 IUTOTCHETHYEeCKast
OCHOBa», «3aKOH YHCTOTBI ramery», «JlurubpumHoe ckpemmBanue», «lluTonorndeckue OCHOBBI JUTHOPHIHOTO CKpEIIMBaHUSM», «Meio3y,
«B3aumojielicTBre ajUICNIbHBIX TEHOB», «l['€HeTMUecKue KapThl pacTECHUM, XUBOTHBIX U ueloBeka», «['eHetmka mnonay, «3aKOHOMEPHOCTH
HacJIeI0BaHMs, CIEIUICHHOTO C ToJioM», «KapuOTHIIbI YeloBeKa W JKMBOTHBIX», «BHIbI M3MEHUMBOCTHY», «MoaudUKaIMOHHAS HW3MEHYHUBOCTHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTuka rpymnm KpoBuy», « MyTallMOHHAS U3MEHYUBOCThY.

OoGopynoBanue: MOAeTU-anIuIMKauu «MOHOTHOpUIHOE CKpenuBanuey», «HemomHoe noMuHHpOBaHHE», «JMTHOPUIHOE CKPEIUBAHUEY,
«[lepekpéct XpomMocom», MHKPOCKON M MHKporpernapar «/Ipo3oduna» (Hopma, myranuu (GopMbl KpbUIBEB M OKpacku Tena), repOapuii «['opox
IIOCEBHOW Y.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabGota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO W JUTHOPUIHOTO CKpEIIMBAHUS Yy JApPO30QHIBI HAa TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHnas padota Ne 6. «M3yueHne Moar(pUKaMOHHON U3MEHYUBOCTH, IOCTPOCHUE BApUALMOHHOTO Psijia U BapUALIMOHHOW KPUBOII».
JlaGopatopHas pabota Ne 7. «AHanu3 MmyTtanuuil y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax».

HpaKTI/I‘{CCKaﬂ pa60Ta Ne 2. «CocraBieHHE U aHAIHU3 POAOCIOBHBIX YCIIOBCKA».

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka M TpolLecc. 3apoXIAeHUE celeKuuu u aoMectukanus. Ydyenue H. U. BaBunoBa o 1eHTpax MNPOUCXOXKACHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHui. [[eHTphl MPOUCX0KICHHSI TOMAITHUX )KUBOTHBIX. COPT, MOpo/1a, IITaMM.

CoBpeMeHHbIE METOJbl CeNeKIMHU. MaccoBblii M MHAMBUAYAJIbHBI OTOOPHI B CENEKIMM PAcTeHUH U JKUBOTHBIX. OLlEHKa »KCTepbepa.
bnuskoponcTBeHHOe ckpeniuBanue — UHOpuauHT. Yucras auaus. CkpelnBanue 4UCThIX JuHUM. ['eTeposuc, wiu rubpunnas cuna. HepoacteeHHoe
CKpeuBaHue — ayropuauur. OtnanéHHas rudpuanzanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M IOJydyeHHe MOJUIUIOWIOB. JlocThkKeHus
CEJIEKLINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



BuoTexHonorus Kak oTpacib MPOM3BOACTBA. ['eHHas MHKeHepus. Jrtambl co3naHus pekomOunHanTHON JIHK M TpaHCreHHBIX OpraHM3MOB.
Knerounas wumxeHepus. Kierounsle KynpTypel. MuUKpoKIOHaNbHOE pa3sMHOXKeHUE pacteHuil. KiloHMpoBaHuE  BBICOKONPOAYKTHUBHBIX
CEeITbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U ATHYecKkHe podaembl. MO — reneTndecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalUn:

Ioptpets: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuiel ¥ cxembl: kKapTa «L{eHTpbl MPOUCXOXKIECHUS U MHOT000pasus KyJIbTYypHBIX pacTeHHil», «lloponbl JoMaIIHUX KUBOTHBIX», «CopTta
KYJIbTYPHBIX pacTeHuit», «OtnanénHas rudpummsanus», «Padotel akagemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI OMOTEXHOJIOTHN,
«Kierounble KyabTyphl U KIIOHUpOBaHHE», «KOHCTpyHpoBaHUE U MTEPEHOC TE€HOB, XPOMOCOM).

OO0opynoBaHue: MyJSDKU TIJIOIOB M KOPHEIJIONOB AMKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHui, repOapuii «CenbCcKoXO03sSHCTBEHHBIC
pacTeHus .

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypenst «OCHOBHbIE METOJbI M JIOCTHMIKEHHUS CEJEeKIMM PACTeHHM M JKMBOTHBIX (HA CEJEKIMOHHYIO CTAaHLUIO, IUIEMEHHYI0 (epmy,
COPTOUCIIBITATEIbHBIA YYACTOK, B TEIUIMUHOE XO35ICTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJIOIIHOHHAS OHOJIOTHA.

[TpeanochIKu BOSHUKHOBEHUS YBOJIIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TeOpus U €€ MecTo B OMOJoruy. BiusHIe 3BONIOIMOHHON Teopun Ha
pa3BuTHE OMOJIOTHH U APYTUX HAYK.

CupgerenscTBa 3BOMIONMU. [lameoHTOIOrMUECKHE: MOCIEN0BATENBHOCT MOSIBIICHUS BUJIOB B MAJICOHTOJOTMYECKON JIETONMUCH, NEPEXOTHbIE
¢dopmbl. broreorpadguueckue: cxoacTBo U paznuune (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHEe: CXOJCTBA U pa3iuuus SMOPHUOHOB Pa3HBIX BUAOB IO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIE,
aHAJIOTMYHBIE, PYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUECKUE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTel Y BCeX OpraHu3MOB.



OpomtonmonHas teopust Y. [lapsuna. Ilpeamnochulku BO3HMKHOBEHUS JapBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIOLMU BUAOB 1O JlapBuHY
(M30BITOYHOE Pa3MHOXKEHUE NPH OIPAaHUYEHHOCTH PECYPCOB, HEONpeaeaEéHHas N3MEHUYUBOCTb, O0pb0a 3a CylIeCTBOBaHUE, €CTECTBEHHBIH 0TOOD).

Cunrerndeckast Teopus sBostonun (CTI) u e€ 0OCHOBHBIE TTOJIOKECHHUSI.
MuxkposBosmtonus. [Tomynsius kak eiMHUIA BUAAQ U SBOJTIOLUH.

JBroxkymiue cuibl ((hakTOphl) SBOJIIOIMH BHIOB B IPUPOJIe. MyTallMOHHBIN MTPOIIECC M KOMOWHATUBHAS U3MEHYHBOCTD. [10MyISIIMOHHBIC BOJIHBI
U apeid renos. M3omsius u Murparusi.

EctectBeHHbI 0TOOp — HanpaBisomui hakTop 3Boionund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTat 3Botonud. [Ipumeps! npucnocobieHunit y opranu3zMoB. ApoMop¢o3bl U HAH0ATANITAIIUH.

Bun u Bunoobpazosanue. Kpurepun Buna. OcHOBHBEIE (hOpMBI BUI000pa30BaHUs: TeorpaduuecKoe, IKOJIOTHIECKOE.

Maxkpossosmtoniust. Dopmbl HBOTIONUN: (DrlIeTHUYECKast, TMBEpreHTHAs, KOHBEPTeHTHasl, mapajuiesibHas. HeoOpaTtumMocTh SBOTIONNH.

[IpoucxoxaeHne OT HeCIIEHUaTU3UPOBAaHHbIX peaKoB. [Iporpeccupytromas cnennanuzanus. AJanTUBHAsA paguaius.

JleMoHCcTpanum:

Ioprpertsl: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, . Mromnep, A. H. Cesepiios.

Tabmuipl 1 cxembl: «Pa3BuTHE OPraHUYECKOTO MHUpa Ha 3emiie», «3apObIid TO3BOHOYHBIX KUBOTHBIX», «APXEONTEPUKCY», «DOpMBI OOPHOBI
3a cymiecTBoBaHue», «EcrecTBeHHBI 0TOOp», «MHOrooOpasme CcoOpTOB pacTeHuil», «MHOTrooOpa3ue TMopoA KHUBOTHBIX», «llomymsiumy,
«MyTanuonHass HU3MEHYUBOCTHY, «ApoMopdo3b», «amoamanramuny», «OOmas mereneparus», «JIBmwkymme cuibl 3Bomonuny, «Kapra-cxema

mapuipyta nyremectsust Y. lapsuna», «bopb0a 3a cymectBoBanue», «llpucnocobnenHocts opranu3zmMony, «l'eorpapuueckoe BUI000pa3oBaHuEY,
«OKOJIOTHYECKOE BUA000PA30BAHUEY.

OO6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C pPa3jMYHbIMM THUIIAMU OKpPACKH, Ha0Op IUIOAOB U ceMsH, KoJulekiusi «[Ipumepbl 3amMTHBIX
MPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJICHUS IBOJIOLMMN», 00bEMHAsE MOJieNb «CTpOEeHHE FOJI0BHOTO MO3Ta TO3BOHOYHBIXY.




Buoreorpaduyeckas xapra Mupa, Kojuiekuus «®opMbl COXPaHHOCTH MCKOTIAEMBIX KHBOTHBIX M PACTEHHIT», MoJenb anmumkanus «llepexpéct
XpOMOCOMY», BIaKHbI€ IIpenapatsl «Pa3BuTtne HacekoMoroy», «Pa3Burue JArymku», MUkponpenapar «Jlpo3opuna» (Hopma, Myrauuu GopMbl KpblibeB
U OKPACKH Teja).

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHnas pabota Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHi3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHHUS O 3apOXKACHUM >KM3HU. HayuHble THUMOTE3bl BO3HUKHOBEHHUS JXKU3HM Ha 3emie: aOHOoreHe3 U MaHCIEepMHUs.
Xnmuueckas OBOJIFOIIUA. AOHOreHHbI CUHTE3 OpraHN4YCCKUX BEIICCTB M3 HCOPraHUYCCKHUX. 3KCHCpI/IMeHTaJ'II)HOG MOATBECPIKACHUC XUMHUYECKOHN
sBomonK. HawanbHble STambl Ouonormueckoit spomtonuu. ['mmoreza PHK-mmpa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE

IMPOTOKJICTKH. HepBI)Ie KJICTKHU U UX 3BOJIFOIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

PazButne xu3num Ha 3emsie 1Mo spam U nepuopam. Karapxeit. Apxeiickas u mpoTreposoiickas spel. [lameosolickas spa U e€ MEepUOJBI:
KeMOpUICKUH, OPJIOBUKCKUH, CHITYPUMCKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUI, MEIIOBOM.
Kaiino3zoiickas 3pa v €€ nepHuoibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa U reojlorhYeckux IpoueccoB. OCHOBHbBIE 3Talbl ABOJIOLMN PACTUTENLHOTO U YKMUBOTHOTO Mupa. ApomMop¢o3bl y
pacTeHuil 1 KUBOTHBIX. [losiBIIEeHNE, paclBET U BBIMUPAHHE IPYII KUBBIX OPTaHU3MOB.

Cucrema OpPraHu4€CKOIro MHUpa Kak OTpaXCHUE 3BOJIFOIINH. OCHOBHBIE CHUCTEMAaTHUYECKHUE IpYyIIbl OPraHu3MOB.



9BOHIOL[I/I$I YCJIO0BCKaA. AHTpOHOHOFI/ISI KaK HayKa. PazButue HpGI[CTaBJIGHI/Ifl O NPOUCXOKICHUN YCIIOBCKA. MGTOI[BI HN3YUCHUS aHTPOIIOICHE3A.
CXOI[CTBa " pa3jindurs 4C€JIO0BCKa U JKUBOTHBIX. CucreMaTH4eCKOE MOJI0KCHUE YSTIOBEKa.

JBuxymue cuibl (pakTopbl) aHTpornoreHe3a. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBINH 00pa3 KU3HU,
M3TOTOBJICHHE OPYAUM TPYZAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaUU U BETBYU 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, Yenosek ymensii, Yenosek npsamoxondamuil, UenoBek HeaHAEPTAIbCKUM,
Yenosek pazymHblii. Haxo/lku MCKOMaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUS, 00JACTh paclpocTpaHeHMs,, 00bEM T'OJIOBHOIO MoO3ra, o0pa3 >KU3HHU,

OpyaUsL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (€Bpa3uiicKas), HErpo-aBCTpaliouHas (IKBATOpPUANIbHAS), MOHTOJOUIHAS
(azuarcko-aMepukaHckas). UepTbl nmpucrnocoOJIEHHOCTH MPEICTABUTEICH YEIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUS. EMMHCTBO demoBeYECKUX
pac. Kputuka pacusma.

JdeMoHcTpanum:

Hoptpetsr: ®. Penn, JI. Tlactep, A. 1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.

Tabaunel u cxembl: «Bo3HukHoBeHne ConHeuHOW cuctembl», «Pa3BuTHE opraHuueckoro mupa», «PactutenbHas kieTka», «KuBoTHas
kieTka», «lIpokapuorndeckas kierka», «COBpeMEHHas CUCTEMA OPraHMYECKOro Mupa», «CpaBHEHHME aHATOMMUYECKHUX 4UEPT CTPOEHHS YelIOBEKa U

‘-IGJ'IOBGKOO6pa3HI>IX O6G3B$IH>>, «OCHOBHBIE MeECTa ITAJIEOHTOJIOTHYECKUX HaxXOJOK IPEAKOB COBPEMCHHOI'O YCJIOBCKaA», ((I[pCBHGﬁHIPIC JIIO 1N,
«Z[peBHI/IC JIIO AN, ((HepBLIe COBPCMCHHBIC JIFOAND, «YenoBeueckue packeD».

O6ODVI[OBaHI/ICI MYIISKHU ((HpOI/ICXO)KI[eHI/Ie YCIOBCKa» (6IOCTBI ABCTPAJIONIUTCKA, TUTCKAHTPOIIA, HCAHACPpTAJIbLA, KpOMaHBOHI_Ia), CJICTIKHM HUJIN
1/1306pa>1<eH1/1;1 KaMCHHBIX Opy,Z[I/Iﬁ HCpBO6BITHOFO YCJI0BCKa (KaMHI/I-‘-IOHHepBI, py6m1a, CKpCGHa), TCOXPOHOJIOTNYCCKAA Ta6J'II/II_Ia, KOJIIICKIMA (((DOpMBI
COXPAHHOCTH MCKOITACMBbIX )KMBOTHBIX U paCTeHl/If/'I».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
[TpakTnueckas padota Ne 1. «/3yueHue UCKOMAaeMbIX OCTaTKOB PACTEHHUH U )KMBOTHBIX B KOJUJIEKLIAAX .

DKcKypcus «IBOJIOLNS OpraHUYeCKOro Mupa Ha 3emJie» (B €eCTECTBEHHO-HAyYHBIN MIIM KpaeBequecKuil My3eit).



Tema 3. Opranusmbl U OKpPY:KaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlaud U pa3zelibl SKOJIOTUU. MeTOoIbl SKOJOTUYECKUX UCCIIEI0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeloBeKa.

Cpem:l obuTaHus OpTraHu3MOB: BOJHAsA, HA3CMHO-BO3AyIIIHAA, [TIOUYBCHHAS, BHYTPUOPIraHU3MCHHAs.

Oxonoruyeckue ¢akropel. Kiaccuduxamus oskonorudeckux (akTopoB: aOMOTHYECKHE, OHOTHYECKHEe U aHTpornoreHHsle. JlelicTBue
HKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

Abuotnueckue (GakToOphl: CBET, TeMIlEpaTypa, BIaxHOCTh. Dotomepuomusm. IlpucrnocoOiieHHs OPraHU3MOB K JCHCTBHIO aOHOTHYECKHX
(dakTopoB. bruomornyeckue puTMBI.

buotnueckue QaxTopel. Buasl OMoTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIMS, XHUIIHMYECTBO, cUMOMo3 u ero Qopmsl. I[lapazutuswm,
KooIepanus, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJI€OHMUECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHue OMOTHYECKUX B3aUMOJCHCTBUI

AJI CyHIECTBOBAHUS OPraHU3MOB B ITPUPOIHBIX COO6HICCTBaX.

DKOJIOTHYECKUE XapaKTEPUCTUKU TOmyssiuu. OCHOBHBIE TOKAa3aTeNId TMOMYJSAIMH: YUCIEHHOCTh, TUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCT,
MPUPOCT, MUTpaluA. JJnHaMuKa YHCIICHHOCTH ONYJIALUU U €€ PEryJIsIius.

JdemoHcTpaumuu:

[Moptpetsl: A. I'ym6onpaT, K. @. Pynbe, O. ['ekkens.

Tabmuel  u  cxembl: kapta «[Ipupoansie 30HBI 3emum», «Cpenpl o0oOMTaHMS OpraHusMoBy», «@Doronepuoansm», «llomynsauuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH TOMYISIUN HHY30pHUu-TyPenbkny, «lluiessie menmy.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

JlabopaTtopnast pabota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUSY.



JlaboparopHnas padota Ne 4. «BinsiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIOTHOCTH MOMYJISIIUNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01iecTBa M YKOJOrHYeCKUue CUCTEMBI.

Coo0miecTBo opranu3mMoB — OnorieHo3. CTpyKTypsl OHOIIEHO3a: BUIOBAas, MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-TOMUHAHTHL.
CBs3u B OMOIIEHO3E.

DKoJoru4yeckue cuctembl (9kocuctembl). [loHsiTue 00 dKocucreme u OuoreorieHoze. DYHKIMOHAIBHBIE KOMITIOHCHTBI JKOCHUCTEMBI:
MPOAYIICHTBI, KOHCYMEHTBI, PEAYIICHThl. KpyroBopoT BelIecTB M MOTOK SHEPruu B 3KocucteMe. Tpoduueckue (MUIIEBBIC) YPOBHH SKOCHCTEMBI.
[Tumessie menu u cetd. OCHOBHBIC ITOKA3aTeNM JKOCHUCTEMBI: OMOMAacca, MPOAYKIUSA. DKOJIOTHYSCKHE MHPAMUIBL: TPOMYKIIUU, YUCICHHOCTH,
6romMaccel. CBOMCTBA 9KOCHCTEM: YCTONYHUBOCTh, CAMOPETYIIsALUs, pa3BuTHe. CyKiieccusl.

HpI/IpOI[HLIC 9KOCHUCTEMBI. DKOCHUCTEMBI 03ép " PCK. DKocucTeMa XBOMHOTO MIIH IMHUPOKOJMCTBCHHOI'O JIECa.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI. bBHOJOrHMUYEcCKOe ¥ XO3SIMCTBEHHOE 3HAUEHHE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopaznoobpa3zue kak GpakTop ycroiunBocTd 3kocucteM. CoxpaHeHHe OMOJIOTHYEeCKOro pa3HooOpas3us Ha 3eMile.

VYuenne B. U. Bepranckoro o Oumocdepe. I'panuibl, coctaB u ctpykrypa Omocdepsl. JXXuBoe BemectBo U ero ¢GyHkiuu. OcoOeHHOCTH
Oomocdepsl Kak TI100aTbHON YKOCHUCTEMBI. JInHaMuUeckoe paBHOBECHE U 0OpaTHast CBsI3h B Onocdepe.

KpyroBopoTsI BemiecTB U OMOre0XMMHUECKHUE UKl QJIEMEHTOB (yTepoa, a30Ta). 30HAIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBO B Onocdepe 3emin. AHTpONIOreHHbIe n3MeHeHHsI B Onocdepe. ['odanbHbIe HKOOrHdecKre IpoOIeMbl.

Cocy1ecTBoBaHue MPUPOBI U yeraoBedecTBa. CoxpaHeHne OMopa3HOOOpa3Hs Kak OCHOBA YCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yIpaBieHUs IPUPOTHBIMUA PECYPCAMHU U UX UCIOJIb30BaHKE. JloCTHKEeHUsI OMOIOTHH U OXpaHa MPUPO/IbI.



JleMoHCTpanum:
Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxemsl: «[Iumessle nenu», «buoneHos: coctaB u CTpykTypa», «lIpupoansie coobumectBa», «llenn nutaHus», «Konorndyeckas
nupamuiay, «buocgepa u genoBek», «IKOCUCTEMA IHUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOHHOTO Jeca», «brnomeno3 BooéMay, « ArporieHo3»,
«IITpumepHbIe aHTPONIOrEHHbBIE BO3/ICHCTBUS Ha IPUPOLY», «BaxkHelne HCTOYHUKY 3arpsiI3HEHUs BO3/lyXa U IPYHTOBBIX BOJ», «[louBa — BakHel1as
cocTaBisitomiast onocdepnr», «DakTophl Aerpaganuu mouBy, «llapHUKoBHIH P derTy, «PaKTOPBI paANOAKTUBHOTO 3arpsi3HeHus Ouocheps», «Oomas
CTpYyKTypa 6uochepsl», «PacnpoctpaneHue *u3Hu B onochepe», «O30HOBBIN 3KkpaH 6rochepsi», «KpyroBopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OO6opynoBanue: MoJeNIb-aNIIMKays  «TUnmuuHble  OMOIEHO3bI», TepOapuii «PacTuTenpHBIE COOOIIECTBAa», KOJUIEKIMU «bHOLEHO3Y,
«Bpenurtenn BakHEHIINX CEIbCKOXO3AHCTBEHHBIX KYJIbTYp», IepOapuM M KOJUIEKLMH pACTeHUH U JKUBOTHBIX, NPHHAUIEKALIME K Pa3HBIM
9KOJIOTMUYECKUM IpymnaM oaHoro Buaa, Kpacnas kuura Poccuiickoit ®eneparuu, n300pakeHus OXpaHsIEeMbIX BUJIOB PACTEHUN U )KMBOTHBIX.

[VDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [MPOT'PAMMBI 110 BHUOJIOTMMU HA BA30BOM VYPOBHE CPEJHEI'O OBHIIEI'O
OBPA30BAHUIA

CornacHo ®I'OC COOQO, ycranaBiuBaroTcsi TpeOOBaHUS K pe3ybTaTaM OCBOEHHUS 00y4arOIIMMKCS IPOrpaMM CpeAHEro oOLiero oopa3oBaHus:
JMYHOCTHBIM, METAPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX pe3yabTaTOB OCBOCHUS MpenMeTa «bronorus» BbIZENCHBI CIEIYIONINE COCTABISAIONIME: OCO3HAHUE 00yJaroIUMUCS
POCCUMCKON Tpa)XTaHCKOM MIEHTHUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH WM CAMOOIPENEICHUIO, HAaIU4YMe MOTUBALMMU K
o0yuYeHHuI0 OMOJIOTHH, 1IeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTU HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH U UCTOPUUYECKUX TPATUI U
pa3BUTHs OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYUYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATEIHLHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPUCYIIUMH CHCTEME OMOJIOTHYECKOro 00pa30BaHusl, HAIUMYNE 3KOJOTHYECKOT0 MPAaBOCO3HAHHUS, CIOCOOHOCTH CTaBUTh 1IETTH U CTPOUTH
JKU3HCHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yiibTaTbl OCBOCHUSA MNPCIAMETA «buoaorus» JOCTUTIalOTCA B CAMHCTBEC yqe6H0171 U BOCIIHUTATEIbHOMI ACATCIBHOCTU B
COOTBCTCTBHH C TPAAUIIUOHHBIMU pOCCPIfICKPIMH CONUOKYJIBbTYPHBIMH, HCTOPUUYCCKMMU H JAYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMH, NPUHATBIMU B
O6H.ICCTBC ImpaBujiaM1 U HOPpMaMH MOBCACHUS U CHOCO6CTBYIOT mnmponeccaM CaMOIO3HAaHUA, CAMOBOCIIMTAHUA U CaMOPA3BUTUA, PA3BUTHS BHYTpCHHCfI



MO3UIINU JIMYHOCTH, TATPHOTH3MA, YBOKEHHS K 3aKOHY U IIPABOMOPSIIIKY, YEIOBEKY TPyla M CTaplIeMy MOKOJICHUIO, B3AUMHOTO YBa)KEHUS, O€p eKHOTO
OTHOLLUEHUS K KyJIbTYPHOMY HACJIEIMI0 U TPAJIULKAM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, mpupoae U OKpyKarolen cpee.

JInaHOCTHBIE pE3ynbTaThl OCBOCHHs y4deOHOro mnpeamera «buonorus» IOMKHBI OTpa)kaTh TOTOBHOCTb M CHOCOOHOCTH OOYy4YaroIIUXCs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEW MO3ULIMEH JTUUYHOCTH, CUCTEMON 1IEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIECTBa, paCHIMPEHUE >KMU3HEHHOTO OMBITA U OMBITA JEATEIBHOCTH B IPOIECCE
pealin3alyi OCHOBHBIX HAIIPABIICEHUH BOCIIUTATEIBHON AESITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaKIaHCKOr0 BOCIIUTAHMUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3ULIUK 00YUYaAIOIIErocsl Kak aKTHBHOTO M OTBETCTBEHHOTO UJIE€HA POCCUHCKOro OOIIeCTBa;

OCO3HAaHHUC CBOUX KOHCTUTYIIMOHHBIX ITPpaB U 065{3aHHOCTeI71, YBAKCHHUC 3aKOHA U IPABOIIOPSA KA,

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOﬁ JACATCIBHOCTH IIPU CO3JaHHUU y‘I€6HI)IX IMPOCKTOB, PCHICHUH y‘I€6HBIX M II03HAaBaTCJIBbHBIX 3aja4,
BBIITOJTHEHUH OMOJIOTHYCCKHUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIIPCACIIATH CO6CTBCHHYI-O MNO3UIHIO ITO OTHOIICHHIO K ABJICHUAM COBpeMCHHOﬁ JKU3HU U OOBSICHITH Cé;

YMCHHUEC Y4YUTHIBATH B CBOUX JIENCTBUSX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O B3aUMOJEUCTBUS JIFOJIEH C PpasHbIMU Y66)KI[CHI/I5{MI/I, KYJIbTYPHBIMU
OCHHOCTAMHA U COLIMAJIBHBIM ITOJIOKCHUEM

TOTOBHOCTL K COTPYAHHUYCCTBY B TIPOLECCE€ COBMCCTHOI'O BBbIIIOJIHCHUA y‘le6HLIX, MMO3HABATCIIbHBIX MW HMCCICAOBATCILCKUX 3aaady,
YBAXKXUTCIIbHOTO OTHOIICHUA K MHCHUIO OIIIIOHCHTOB ITPU O6CY)K)I€HI/II/I CIIOPHBIX BOITPOCOB OMOJIOrTYECKOI0 COJZICPpIKaHUA,

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOU JIESITEIHbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS



c(OPMHPOBAHHOCTh POCCUIUCKON TPa)KTaHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoii, ropioctu 3a cBo# Kpai, cBOr0 PoauHy, CBOM S3bIK U KYJBTYPY, IIPOLLIOE U HACTOSALIEE MHOTOHAIMOHAJIBHOTO Haponaa Poccuu;

ONEHHOCTHOC OTHOIICHUE K MIPUPOAHOMY HACJICAUIO U MMaMATHHUKAM IMPUPOAbI, JOCTUKCHHUAM Poccuu B HAaYyK€, HCKYCCTBE, CIIOPTEC, TEXHOJIOTHAX,
TpyXne,

CIIOCOOHOCTD OLICHMUBATb BKJIaJ pOCCHﬁCKHX y‘IéHBIX B CTAHOBJICHHUC M PA3BUTHUC 6I/IOJ'IOFI/II/I, IIOHMMAaHUs 3HA4YeHHsSI OMOJIOTMU B MO3HAHUU
3aKOHOB IIPHUPOABI, B )KNU3HH YCJIOBECKA U COBPCMEHHOI'O O6HICCTBa;

ujeiHas yoe:xx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3auuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

OTBCTCTBCHHOC OTHOLICHHWC K CBOHWM POAUTCIAM, CO3JaHHUIO CCMbH Ha OCHOBC OCO3HAHHOI'O IPHUHATHA LICHHOCTEH CeMEMHON >XKM3HU B
COOTBCTCTBUU C TpaAULIUSIMU HAPOJAOB POCCI/II/I;

4) 3¢TEeTHYEeCKOT0 BOCIIMTAHUS:



ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIIICHHH;

IIOHHUMaHHE SMOLIMOHAJIbHOI'O BOSﬂCﬁCTBHH JKUBOM MMpupoabl U eé IHEHHOCTH;,

TOTOBHOCTH K CaMOBBIPAKCHHUIO B PA3HBIX BUAAaX UCKYCCTBA, CTPEMIICHUC IIPOABJIATL Ka4CCTBA TBOp‘IeCKOf/’I JIMYHOCTH,

5) ¢pusznyeckoro BocnuTanus, HOPMUPOBAHHUS KYJIbTYPbI 310POBbs H SMOIMOHAIBLHOTO GJIATONOJIYYHS:
NOHMMaHHWE M pealn3anus 3J0pOBOro M 0e30macHOro o0pasza >KM3HM (3I0pOBOE MUTAHHE, COOJIOJCHHWE THTHECHWYECKHX IPAaBHI U HOPM,
cOamaHCUPOBAHHBINA PEKUM 3aHSATUI U OTIbIXA, PErysipHas Quandeckas akTUBHOCTB), OEpexKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHHUS K

COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 370POBBIO;

IIOHUMAHHUEC ITIEHHOCTU HpaBI/IJ'I I/IH}II/IBI/II[yaJ'II)HOFO 1 KOJUDICKTHUBHOTO 6630HaCHOFO IIOBCACHUA B CI/ITyaIII/ISIX, yrponcafoumx SI[OpOBI)I-O 1 )KU3HHU
JTIOJICH

OCO3HAHME MOCIEICTBUN U HCTIpUATHUA BPCAHBIX TPHUBBIYCK (yrIOTpe6J'ICHI/I$I AJIKOT'0JIA, HAPKOTUKOB, KypeHI/IH);

6) TPy10BOT0 BOCIUTAHUS
TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYECKON | COIIPIHJ'IBHOﬁ HaIpaBJICHHOCTH, CITOCOOHOCTH WHULIUHUPOBATh, IJIAHUPOBATHL U
CaMOCTOATCIIBHO BBIIIOJIHATH TAKYIO ACATCIIbHOCTD,

UHTEpPEC K pa3IMYHbIM cdepam NpodecCHOHANbHON JAeATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymedl mnpodeccun u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KU3HU;

7) 3K0JIOrH4eCcKOro0 BOCIIHTAHHUS:
HKOJIOTHYECKH 11eTIecO00pa3Hoe OTHOLIEHUE K MTPUPOJIE KaK UCTOUHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBaHUS;

IMMOBBIIICHHUEC YPOBHA SKOJIOTHYECKOU KYJbTYPBbI: HpI/IO6peTeHI/I€ OIIbITa IJIAHUPOBAHUSA MOCTYIIKOB U OLCHKH WX BO3MOKHBIX HOCJICIICTBI/II\/JI JJIA
OKpY>Karollen Cpeibl;

OCO3HaHHUE I1100aJIbHOrO XapaKTepa 3KOJOTNYECKUX MPOOJIEM U IIyTel UX pEIICHUs;
CHOCOOHOCTH MCIIOJIB30BaTh MPHOOpETaeMbIe IPU U3YUYEHUH OMOJIOTHH 3HAHUS M YMEHUS IIPU PEUICHUU MPo0iIeM, CBI3aHHBIX C PAllMOHAIBHBIM
IIPUPOJIOTIOIB30BaHUEM (COOIIOIEHUE MPABUJ MOBEJIEHUs] B IMPUPOJE, HANpaBIEHHBIX HA COXpPAHEHUE PABHOBECHsI B DKOCHUCTEMaxX, OXpaHy BHJIOB,

IKOCUCTEM, OoCchephl);

AKTUBHOE HENpUATHE JENUCTBUM, NPUHOCSIIMX BpEJ OKpYKaloLed NpUPOJHOW cpene, yMEHHE MpPOrHO3MPOBaTh HEOIaronpusTHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUHI U NPEIOTBPAILATh UX;

HAJIMYUEC PA3BUTOI0 SKOJOTMYCCKOI'0 MBIIIJICHUAA, 9KOJIOTHYSCKOMN KYJIbTYPBI, OIIbITa ACATCIbHOCTU 9KOJIOTHYECKON HaIpaBJICHHOCTHU, YMCHUA

PYKOBOJACTBOBATLCA MMHU B HO3H3.B8.TCJ'ILHOI>1, KOMMYHHKaTHBHOﬁ U COIlMaIbHOMI MMPAaKTHUKE, TOTOBHOCTU K YYaCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTH
9KOJIOTHYCCKOU HAIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(hOopMUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO
Ha JIaJIore KYJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYIBTYPHOM MHPE;



COBCPHICHCTBOBAHUC SI3BIKOBOM 1 UMTATEIbCKOM KYJIBTYPBI KaK CpCACTBa BBaHMOI[efICTBHH MCKAY JIIOAbMU W MO3HAHUWA MUPA;

noHMMaHue cnenuduku OMOJIOrMM KaK HayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHMM PAMOHAIBLHOIO HAYYHOTO MBIIIJICHHUS, CO3JIaHUH
LIEJIOCTHOTO IPEICTABICHUS 00 OKPYXAIOLIEM MHUPE KaK O €JUHCTBE MPUPO/bI, YEIOBEKA U OOIIECTBA, B IO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U
pelIeHrny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXIEHHOCTh B 3HAUYUMOCTH OHMOJOIMM JJIsl COBPEMEHHOM IMBHIM3ALMM: OOECIeYeHHs HOBOTO YPOBHS PA3BUTUS MEIMILIMHBI, CO3JaHUE
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECYPCHBIC MPOOJIEMBbI PA3BUTHUSI YEIOBEUYECTBA, IMOWMCKA ITyTeH BBIXOJA M3 TJIOOATBHBIX
9KOJIOTUYECKUX MpobjeM U obecriedyeHus Iepexoja K YCTOMUYMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHUIO IHPUPOJHBIX PECYPCOB U
(hOpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTD B MOJIYYCHUU OMOJOTUYECKUX 3HAHUU B IENSIX MOBBIIMICHUS O0IIECH KyJIbTYpbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK
COCTaBHOM 4acTH (PYHKIIMOHATBHON T'PAMOTHOCTH 00yYaromuxcs, GopMUpPyeMoii IPH U3y4YeHUH OUOJIOTUH;

IMOHUMAHHEC CYHIHOCTU MCTOIAOB ITO3HAHUA, HMCIIOJIb3YCMbIX B CCTCCTBCHHBLIX HAYKaX, CIIOCOOHOCTH HCIIOIL30BaTh IMOJIy4ya€MbIC 3HaHUS JIsA
aHaju3a U OOBSICHEHUS SIBJICHUM OKpYyXKaromero Mupa U npoucxosamux B HEM H3MCHGHI/II>'I, YMCHHUE ACJIaTh 000CHOBAHHBIC 3aKIIFOUCHUS HAa OCHOBE
HAay4YHBIX q)aKTOB N UMCIOIIUXCA TaHHBIX C IEJIBIO MOJIYYCHHA JOCTOBEPHLIX BBIBOJOB,

CIIOCOOHOCTBH CaMOCTOSITEIILHO UCIIOJIB30BATh OMOJIOTrMUECKUE 3HAHUS JUIsl PeIlIeHUs] TPOOJIEM B PEANIbHBIX )KMU3HEHHBIX CUTYAILIMSIX;

OCO3HAaHHE LIEHHOCTH HAYYHOH JEeSTeIbHOCTH, TOTOBHOCTh OCYILECTBIISTh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATENbHOCTh HHANBUAYAIBHO U
B IpYIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/II-O u CaM006p330BaHI/II-O, K aKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUHM 10 OMOJIOTHUU B
COOTBCTCTBHUHU C XKN3HCHHBIMU HOTpC6HOCTSIMI/I.

METAINIPEIMETHBIE PE3YJ/IBTATDI



MertarnpenMeTHble Pe3yibTaThl OCBOCHHUs y4eOHOro mpeamera «bHonOrus» BKIIOYAIOT: 3HAYMMBIE A (OPMUPOBAHHUS MHUPOBO33PEHUS
o0yyJaroImuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIEHAYUHbIE TTOHATHS, OTPaXKaroIUe [EIOCTHOCTh HayYHON KapTHHBI MUPA U CeLU(UKY
METOOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs, SABICHHE, MPOLIECC, CUCTEMA, HayuHbIH (aKT, MPUHLUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJ0BaHHE, HAOIIOJEHHE, H3MEPEHHUE, SKCIEPUMEHT M JAPYrHX), YHUBEpCaJIbHble Y4eOHbIC AEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, PETYJSATHBHBIE), obOecneunBaiomme ¢GopMHpOBaHHE (DYHKIMOHAIBHOW TPAMOTHOCTH U  COLMAIBHOMN
KOMIIETEHIIMM OOYyYarolIMXCsl, CIOCOOHOCTh OOYYaroIIMXCsl HCIHOJb30BATH OCBOCHHBIE MEXIUCLUUILUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCaJIbHbIC YUeOHbIC ICHCTBHS B TO3HABATEIBHOMN U COLMAIBHOM MTPAKTUKE.

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPAMMBI CPEIHEr0 00IIET0 00pa30BaHUS JOJKHBI OTPAKATH:

OBRJ1ajleHHe YHHBEPCAJbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:
1) 6a3oBble JJOrHYeCKHUe AeHCTBHUS:
CaMOCTOSITENIHO (JOPMYITUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MpPU OCBOCHUHU 3HAHUM MPUEMBI JOIMUYECKOTO MBIIUICHUs (aHalW3a, CHHTE3a, CPaBHEHUs, KiIacCUpHUKAILMH, 0000LIeHH),
PacKpbIBaTh CMBICT OMOJIOTMUYECKUX MOHATUH (BBLACIATh UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMHU ITOHSTHUAMH);

OTIPENIETIATH IEJIN ACSITEIBHOCTH, 3a]]aBasi TapaMeTpbl U KPUTEPUH UX JTOCTHKEHHS, COOTHOCUTD PE3YJbTAThI JEATEIbHOCTH C TTOCTABICHHBIMU
LEIISIMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHUYECKUC PACCYKIACHUA (I/IHJIyKTI/IBHI-Je, JACAYKTUBHBIC, I10 aHaHOFI/II/I), BBISABJIATE 3aKOHOMECPHOCTU MW IMPOTHBOPECUYHA B
paccMaTpruBACMBbIX SABJICHUSX, q)OpMy.TII/IpOBaTL BBIBOJbI M 3aKJIFOUYCHUA,

MMPUMCHATH CXCMHO-MOACIILHBIC CPCACTBA IJId ITPEACTABIICHHUA CYNICCTBCHHBIX CBsI3€M U OTHOIIIEHUI B HU3Yy41aCMbIX OMOJIOTHYECKUX O6’beKTaX, a
TaKXC HpOTI/IBope‘-II/Iﬁ Pa3HOTo poaa, BIABJICHHBIX B PA3JIMYHBIX I/IH(pOpMaLII/IOHHBIX HCTOYHHUKAX,



pa3pa6aTHBaTL IJIaH pCICHUA HpO6JIeMBI C y’-IéTOM aAHaJIM3a UMCIOIUXCS MATCPUAJTIBHBIX U HEMATCPUAJIbHBIX PCCYPCOB;
BHOCHUTBb KOPPCKTUBLI B ACATCIBHOCTD, OLICHUBATE COOTBCTCTBUC PC3YJILTATOB LC/IAM, OLICHUBATH PUCKU HOCJIGI[CTBI/If/'I JACATCIIBHOCTH,
KOOPAWHUPOBATH U BBIINIOJIHATH pa60Ty B YCJIOBUAX p€albHOT'O, BUPTYAJIbHOI'O U KOM6I/IHI/Ip0BaHHOFO BBaI/IMOI[eI‘/'ICTBI/IH;

pa3BuBaThL KPCATHUBHOC MBIINIJIICHUE IIPU PCIICHNU JKU3HCHHBIX HpO6J’I€M.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBHSA:

BJI1aACTh HAaBbIKaMH y‘Ie6HO'HCCHC,Z[OBaTCHBCKOI>'I u HpOeKTHOﬁ ACATCIIbHOCTU, HABbIKAMU Pa3pCHICHUS np06neM, CIIOCOOHOCTBHIO ¥ TOTOBHOCTBIO
K CaMOCTOATCIIbHOMY ITOMCKY MCTOJIOB PCHICHUSA MPAKTUYICCKUX 3a71a4, IPUMCHCHHIO Pa3JINYHbIX MCTO/I0B ITIO3HAHU A,

HCIIOJIB30BAaTh PAa3IMYHbIC BU/AbI ACATCIHLHOCTH IIO IMOJYYCHHIO HOBOI'O 3HaHHsA, €ro MHTCPIIPETAlNH, npeo6pa3013aHmo U NPUMCHCHHUIO B
y‘-I€6HI>IX CUTyallusXx, B TOM YHCJIC I[TPU CO3JaHUU y‘-Ie6HBIX N COIMAIIBHBIX ITPOCKTOB,

(GhopMHUPOBATH HAYYHBIN THIT MBIIUICHUS], BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBBIMU TTOHATUSIMU U METO/IaMH;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aUX B 00Pa30BATEIHHOM JIEATETLHOCTH U JKU3HEHHBIX CUTYAIUsX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTyaJlM3UpPOBaTh 3ajady, BBIJBUraTh TUIOTE3y €€ pelIeHUs, HaXOAWTb apryMEeHTbl IJis
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

AHAJIM3UPOBATH IMMOJIYYCHHBIC B XOJ€ PCIICHUA 3aJla4r PE3YJIbTaTbl, KPUTUICCKU OLICHUBATH UX JOCTOBCPHOCTH, IPOTrHO3UPOBATh U3MCHCHHC B
HOBBIX YCJIOBUSX;

JaBaThb OLUCHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpHO6pCTéHHBIfI OIIBIT,

OCYILECTBIISATH II€JICHANIPABICHHBII MOMCK MEPEHOCA CPEJCTB U CIIOCOO0B JeHCTBUS B MPO(PECCHOHANBHYIO CPENy;



YMETh MIEPEHOCUTh 3HAHUS B MI03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJEH, NpeagaraTb OpUrMHalbHbIE MOJIXOAbl U PELICHUs, CTaBUTh MPOOJIEMBl U 3a/lauM, JOIMYCKAIOUIME aJbTepPHATHBHbIC
peuieHusl.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHbIX MCTOYHMKAX HH(OpManuu (TeKCTe y4eOHOro mocoOusi, Hay4HO-NOMYJISIPHOM nuTepaType, OMOIOrMYecKux
CJIOBapsX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHAIM3UpOBaTh HH(POPMALIMIO Pa3IMYHbIX BUAOB U (POPM IMpesCTaBIICH Usl,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3ampOChl M TMPUMEHSTH pa3IMYHbIE METOJbI IMPHU TOHCKE M OTOOpe Omosornueckod WHMOpMaAIUU, HEOOXOIUMOW MIJIs
BBITIOJTHEHUS YU€OHBIX 3a]1a4;

HpI/IO6pCTaTI> OIIBIT  HMCITIOJIb30BAHUA I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ, COBCPUICHCTBOBATL  KYJIBTYPY AKTHBHOTO
HCIIOJIb30BaHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMpPATh ONTUMaNbHYIO (OpMy HpeIcTaBiIeHUs Ouonorndeckoi uHpopmaruu (cxemsl, rpaduku, AUarpaMmbl, TaOIUIBL,
PUCYHKHU U JAPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHoNornueckoi MHQOpMaIlue: NpUMEHITh XUMHUYECKue, pU3ndecKue u
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, (GOPMYIIbl, a00peBUaTypy, HOMEHKIIATYpy, UCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJISIIHOCTH;

BJIAZICTb HABbIKaAMHU pacCiiO3HaBaHMW U 3allIUThI HH(i)OpMaHI/II/I, HH(bOpMaHHOHHOﬁ 0€30I1aCHOCTH JIMYHOCTH.



OBJ1ajieHNe YHHBEPCATbLHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAMHE:

1) o6menmne:

OCYIIECTBIIATH KOMMYHHKAIMK BO BCEX chepax jKU3HH, aKTUBHO YYacTBOBATh B JHAIIOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIaeMOM TEMBbI
(yMeHI/Ie 3a1aBaTb BOIPOCHI, BBICKA3bIBAThL CYXKJACHUSA OTHOCUTCIIbHO BbIITOJHCHHA HpeﬂﬂaraeMoﬁ 3ala4i, Y4YUTBIBATbL MHTCPCCHI U COINIACOBAHHOCTDH

MO3UIUH IPYrUX YYaCTHUKOB AMANIOTa WU JUCKYCCUN);

paciio3HaBaThb HeBep6aanHe cpeacrBa 06I_HGHI/I$I, IIOHUMATb 3HAYCHHUC COLMAJIBHBIX 3HAKOB, IPCAIIOCHIIIOK BO3HHKHOBCHUS KOH(I)J'II/IKTHLIX
CI/ITyaIII/Iﬁ, YMCTb CMAT4aThb KOH(i)JII/IKTI)I 1 BCCTH IIEPCTOBOPLI;

BJIQJIETh Pa3IMUHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJEHCTBYSI, TIOHUMAaTh HAMEPEHUSI IPYTUX JIOJEH, IPOSBIIATh YBAKUTEIHHOE OTHOIIEHUE K
cobeceHUKY M B KOPPEKTHOH opme HopMyTHpOBaTh CBOU BO3PAKCHHUS;

pa3BépHYTO W JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCII0JIb30BAHHUEM A3bIKOBBIX CPCACTB.

2) COBMECTHAs AeATEIbHOCTh:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHAMBUAYAJIbHON pabOThl pU PEUIEHUH OMOJIOTrMYECKON MpoOaeMbl, 000CHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYMIOBBIX (POPM B3aMMOAEHCTBHS ITPU PEeLICHUH ydeOHOU 3a1au;

BLI6I/IpaTL TEMATUKY U METO/Ibl COBMCCTHBIX JIeicTBUi ¢ y‘-IéTOM O6H_II/IX HUHTCPCCOB " BO3MOYKHOCTEH Ka)KJI0T0 4JIeHa KOJIJICKTUBA,

MMPpUHHUMATH LECJIN COBMECTHOM ACATCIIbBHOCTU, OPIraHU30BbIBATh U KOOPJAUHUPOBATH JIEeHUCTBHS 110 €€ JOCTHUXKEHUIO: COCTABIIAThH IIaH HCﬁCTBHﬁ,
pacipeacissiTh poJu € y‘{éTOM MHEHU Y4aCTHUKOB, O6CY)K,[[aTB PE3yIbTaThl COBMECTHO pa6OTBI;

OLCHUBATHL KAYCCTBO CBOCTO BKJIAJAa U KAXKJA0I'0 YIaCTHHKA KOMaH/bI B O6IJ_II/II71 pe3yibTar 1o pa3pa60TaHHBIM KpUTCPUAM,

npeajiaratb HOBbIC IPOCKTLI, OLICHUBATD UACHU C IIO3ULIUHA HOBU3HLBI, OPUTMHAJIIbHOCTH, HpaKTquCKOf/'I 3HAYUMOCTHU;



OCYHICCTBJIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IMPOABIIATL TBOPUCCTBO U B006pa)KeHI/Ie, OBITE
MHHUIIMAaTHUBHBIM.

OBJiajileHie YHUBEPCAIbLHBIMH PeryJIATHBHLIMH A€ CTBUSIMU:
1) camoopranu3amusi:
UCIIOJIb30BaTh OMOJIOTHYECKHME 3HAHMS ISl BBISABJICHHS MPOOJIEM U MX PEIICHUS B )KU3HEHHBIX M YI€OHBIX CHTYAIIHAX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTHYCCKUX 3HAHUI LCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[GﬁCTBI/I?[X M IOCTYIIKaxX IO OTHOHWICHUIO K JKHUBOU
npupoac, CBOEMY 3J0pOBbIO U 3JOPOBbIO OKPYIKAIOIIHUX

CaMOCTOATCIIBHO OCYHICCTBJIATE IMO3HABATCIBHYHO ACATCIBHOCTDH, BBISBJIIATDH HpO6HCMBI, CTaBUTb U (bOpMy.]'II/IpOBaTB COOCTBEHHEBIE 3aJa4dyul B
06pa303aTean0171 ACATCIIBHOCTU U )KU3HCHHBIX CUTYallUAX,

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEICHUs TPOOJIEMbI C YUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTEHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH];

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO W TPOSBIEHUIO IIMPOKOM HSpyauIUMU B pa3HbIX o00JacTIX 3HAHUN, IOCTOSHHO MOBBIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.



2) CAMOKOHTPOJIb:
JaBaTb OLUCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTh, OUCHHUBATL COOTBETCTBUC PC3YJILTATOB LCJISAM;

BJIaJIeTh HaBBIKAMU I[103HABATEJIbHON pe(UIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, HCIIOJIB30BAaTh NTPUEMBI pe(ICKCHH ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHUS;

YMCTb OLICHUBATb PUCKH U CBOCBPEMCHHO NPUHUMATDb PCHICHUA 110 UX CHUKCHMUIO,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

3) npuHsiTHE CeOsl M APYTHX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
IIPU3HABaTh CBOE MPAaBO U MPaBO JPYTUX Ha OMIMOKHY;

pa3sBUBaTh CIIOCOOHOCTH ITOHUMATh MHDP C MO3UIUU JPYTroro 4€JI0BCKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpammbl COO no 6uosoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT crieludruyecKue Juisi y4eOHOro npeamera
«buonorus» Hay4YHbIe 3HaHUA, YMEHHUS " COCOOBI JNEeNCTBUMN 1o OCBOEHHUIO, UHTEPIIpETANN
1 IpeoOpa30BaHUIO 3HAHUN, BUBI AESITELHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HaHUH B Pa3IMYHBIX YYEOHBIX CUTYalLUsAX, a TAKXKeE B
peabHBIX KU3HEHHBIX CUTYAllUsIX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHble pe3yinbTaThl IPECTaBICHbI 110 rojjaM 00y4eHusl.



HpC,I[MCTHBIe pPE3yabTaThl OCBOCHUA yqe6Horo nmpeamera «buonorus» ¢ 10 knacce JOJDKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUWA O MECTE W POJH OHOJIOTHU B CHUCTEME HAayYHOTI'O 3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAyYHOTO MHPOBO33PEHUS, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHNUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpBIBAaTh COJIEp)KaHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHATHN: KHM3HBb, KJIETKA, OpPraHM3M, MeTaboim3M (OOMEH BEIIECTB H
MpeBpalleHre DHEPruM), TOMEeOocTa3 (CaMOperyisius), ypOBHEBas OpraHHW3alUsl KUBBIX CHCTEM, CaMOBOCIPOM3BEACHUE (PEempOayKIIHUs),
HaCJIEACTBEHHOCTh, I3MEHUYMUBOCTb, POCT U Pa3BUTHE;

YMEHME U3JIaratb OMOJOTUYECKHE TEOpUH (KJIETOUHasi, XpOMOCOMHAsA, MyTallMOHHAsI, IEHTPaJbHAas JI0rMa MOJIEKYJISIPHOM OMOJIOTHH), 3aKOHbI
(I'. Menpens, T. Moprana, H. W. BaBunoBa) u ydeHus (0 LEHTpaXx MHOrooOpasusi U HPOMCXOXKJEHUs KyiabTypHbIX pacteHuit H. . BaBuiiosa),
OIIPEAEIATH TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOT'O NMO3HAHUs B OMOJIOTHUU: HAOIIOICHNE U OTMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SBIICHUHN, OPraHU3alUs U
MPOBEACHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBIDKCHHE THUIIOTE3bI, BBISABICHHE 3aBUCHMOCTH MEXY HCCIEIYEMBIMH BEIMUYWHAMH, OOBSICHEHUE
MOJIYYEHHBIX PEe3YNbTAaTOB, HCIOJIB30BAHHBIX HAYYHBIX MOHSTHH, TEOpPUM M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HAa OCHOBAaHUM IMOJYUYEHHBIX
pe3yJIbTaTOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKU BHPYCOB, KIETOK IPOKAPUOT U IYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHHUsS SHEPruM B KiETKe, (OTOCHHTE3a, IJIACTUYECKOr0 U HHEPreTHYecKoro oOMeEHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OIUIOA0TBOPEHNUS, Pa3MHOXKEHHSI, UHIUBUAYAIbHOIO Pa3BUTHUS OpraHru3Ma (OHTOT€HE3);

yMEHUE MPUMEHATH MOJy4YeHHbIE 3HAHUS JUIsl OOBICHEHHS] OMOJIOTUYECKHUX MPOIIECCOB U SIBIICHUM, JJISI IPUHATHS MPAKTHYECKUX PEIICHUN B
MOBCEIHEBHOM >KM3HU C LI€JbI0 oOecredeHusi 0€30IacCHOCTH CBOETO 370POBbsl M 3J0POBbSI OKPYXKAIOUIUX JIFOJEH, COOMI0EHUSI HOPM TPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIEH MPUPOIHOM cpe/ie, MOHNMaHKe HEOOXOAMMOCTH MUCIOb30BaHUS TOCTHKEHUH COBPEMEHHON OMONIOTHU U OMOTEXHOIOTUI
JUTSI palliOHATIFHOTO TIPUPO/IOTIOH30BAHNS,

YMCHUEC pC€IIaTh 3JIEMCHTAPHBIC TCHCTUYCCKHUE 3a1a4i Ha MOHO- U )II/IFI/I6pI/I)IH06 CKpCIIMBAHUE, CHCIINICHHOC HACIIECAOBAHHUE, COCTABJIATH CXCMbI
MOHOI' I/IGPI/II[HOTO CKpCHIUBaHUA I TPCACKa3aHHud HACIICOBAHUS TPU3HAKOB Y OPTraHU3MOB;



YMEHUE BBITIOIHATH Ja00paTOpHbIE U MPAaKTHYECKUe paboThl, COOII0AATh paBMiia U padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 00OPYOBAHUEM;

yMEHHUE KPUTUYECKH OLIEHUBATh U WHTEPIPETHUPOBATH UH(OPMAIMIO OMOIOTHUECKOTO COAEPKaHMs, BKIIOYAIONIYIO TICEBOHAYYHbIC 3HAHUS U3

Pa3NIMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepHalIbl), ITUYECKHE ACTIEKThl COBPEMEHHBIX HCCIICOBAHHUH B
OuoJsioruu, MeAULMHE, OMOTEXHOJIOTHH;
2 > 3

YMCHHE CO31aBaThb COOCTBEHHBIE MUCbMEHHEIEC U YCTHBIC COO6H.[€HI/IH, o6061ua>1 6I/IOHOFI/I‘ICCKYI-O I/IH(bOpMaI_[I/IIO 13 HCCKOJBbKHUX HCTOYHHUKOB,
rpaMOTHO HCII0JIb30BaTh MOHSITANHBIN armapar O1OJI0THH.

Hpe,I[MCTHHe pe3yiabTaTbl OCBOCHUA y‘Ie6HOFO npeamMceTa «buonorus» ¢ 11 knacce JOJDKHBI OTpaXXaThb:

c(OPMHPOBAHHOCTh 3HAHUWA O MECTE M POJHM OHMOJIOTUM B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAyUYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHMs, O BKJIQJE POCCHUMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7a4;

YMEHHE pacKphIBaTh COAepKaHNe OMOIOrMUECKUX TEPMUHOB U MOHATHI: BUA, MONMYJISAUS, TeHODOH I, IBOJIIOLHNS, IBUKYIIUE CHIIbI ((PaKTOPHI)
HBOJIIOIIMH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHU000pa30BaHUE, YKOJIOTHUECKUe (PAKTOPBI, SKOCHUCTEMA, MPOAYIEHTH, KOHCYMEHTHI, PEAYIIEHTHI,
LTI TTUTAHUS, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

YMCHUEC U3Jjaratb OMOJIOTHYECKHE TCOpHUUn (3BOJ'II-OIII/IOHHa${ TCOpHUA 4. IlapBI/IHa, CUHTCTHUYCCKAs TCOPHUA 3BOJ'IIOIII/II/I), 3aKOHBbI U 3aKOHOMCPHOCTHU
(3apogsimieBoro cxonacta K. M. bapa, yepenoBanus riaBHbIX HampaBiieHud u nyred sBomonnu A. H. CeepuoBa, yuenuss o Ouocdepe B.
W. BepHaickoro), onpeaensTh TpaHUuLbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMHU HAYYHOT'O MMO3HAHUS B OMOJIOTUU: HAOIIOICHNE U OTMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SBICHUHN, OPTaHU3aIUS U
MPOBEACHUE OMOJOTHYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bI, BBISABICHUE 3aBUCHMOCTH MEX]Y HCCIECIYEMBIMH BEIMYWHAMH, OOBSICHECHHE
MOJIYYEHHBIX PEe3YJbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSITHHA, TEOpPUM M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha OCHOBAaHUM IOJYYEHHBIX
pe3yJIbTaTOB;

YMCHHUE BBIACIATH CYHICCTBCHHLIC IIPU3HAKH CTPOCHUSA OMOJIOrHYeCKUX OOBEKTOB: BUJIOB, HOHy.]'IfH.IHﬁ, NpoaAYHEHTOB, KOHCYMCHTOB,
PECAYLICHTOB, 6I/IOFCOLICH030B N 3KOCHUCTEM, 0COOEHHOCTH MponeCcCoOB: HacJIeICTBEHHOM N3MCHYHMBOCTH, €CTCCTBCHHOI'O 0T60pa, BI/IIIOO6pa30BaHI/I}I,



HpI/ICHOCOGHGHHOCTI/I OpraHu3mMoB, HGfICTBPISI OKOJOTMYCCKHUX (I)aKTOpOB Ha OpraHu3Mbl, IEPCHOCA BCHICCTB U IMOTOKAa SHCPIrUHU B ISKOCHUCTCMAX,
AHTPOIIOI'CHHBIX W3MEHCHHMH B SKOCHCTEMaX CBOEH MCCTHOCTH, KpYIroBOpOTa BCUICCTB U OHMOreOXNMHUYECKHUX OUKJIOB B 6H00(1)epe;

YMEHHE NMPUMEHATh MOJYyYEHHbIC 3HAHUS ISl OOBSICHEHHs] OMOJIOrMYECKUX MPOIECCOB U SBICHUM, IJIS MPUHSTUS NMPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM >KM3HU C LIeJbI0 obOecriedeHusi 0e30MacHOCTU CBOETO 370POBbsl M 30POBbsSI OKPYXKAIOUIMX JIOJCH, COOMI0OAEHUSI HOPM TPaMOTHOTO
MOBEJCHUS B OKPYXKAIONICH NPUPOTHOW cpeAe, MMOHUMAaHUE HEOOXOJMMOCTH WCIIOJIb30BAHUS JIOCTHDKEHUH COBPEMEHHON OWOJIOTHH IS
pPalMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

YMCHHC pCIIaTh 3JICMCHTAPHbBIC OMOJIOTUYECKHE 3a/lauu, COCTABJIAThb CXEMbI IICPCHOCA BCIICCTB U DOHCPIrUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ);

YMEHHE BBITIOJHATH JTA00pATOPHBIEC U MPAKTHUYECKUE PadOThI, COOII0IaTh MpaBUia Mpu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

yYMEHHUE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(YOPMALIMIO OMOJIOTHYECKOTO COJePKAHNUS, BKIIOYAOLLYIO IICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeICTBa MaccOBOM MH(OpMAaIMM, Hay4YHO-TIONYJISIpHbIE MaTepHajbl), paccMaTpuBaTh IJ100aJIbHBIE SKOJIOTMYECKHE
pOo0GJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas OMOJIOTUYECKYI0 UH(QOPMAIMIO U3 HECKOJIbKHUX HCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC

Ne HauMeHoBaHMe pa3iesioB ¥ TEM MPOTrPaAMMBI ‘ KonnyectBo yacoB ‘ DnektpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE

n/m Beero||  KouTtposbHbie [IpakTuueckue pecypeel

paboThI paboThI

‘1 HBI/IOJ‘IOFI/IH KaK HayKa H 2 H H 0.5 HBI/I6J‘II/IOTCKa LIOK https://m.edsoo.ru/7f41¢c292 ‘
‘2 H}KI/IBHe CUCTEMBI M X OpTaHU3aIIHS H 1 H H HBI/I6J‘II/IOTCKa LIOK https://m.edsoo.ru/7f41¢c292 ‘
‘3 HXI/IMI/IquKI/Iﬁ COCTaB U CTPOCHHE KIIETKU H 8 H H 1 HBI/I6J‘II/IOTCKa LIOK https://m.edsoo.ru/7f41¢c292 ‘
‘4 H}KmHer{eﬂTeanOCTb KJIETKU H 6 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41¢c292 ‘
5 Pa3MHOKEHHE U HHIUBUIYaTbHOE PA3BUTHE 5 1 bub6mmoreka [ITOK https://m.edsoo.ru/7f41¢292

OpraHnu3MoB




Ne || HaummeHoBaHue pa3/iesioB U TEM MPOrPAMMbI | KonudecTBo yacos | DrekTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC
n/m Bcero|  KontponbHble I[IpakTHyecKue peCypCRI
paboThI paboThI
6 HacnencTBeHHOCTh M N3MEHYHBOCTD 8 1.5 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexiust opranu3mMoB. OCHOBBI 3 bubnuoreka LIOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHH
‘8 HPesepBHoe BpeMsI H 1 H H HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c292 ‘
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPO'PAMME
11 KJIACC
Ne HaunmeHoBaHue pa3iesioB v TeM ‘ KonuuectBo yacos ‘ DiekTpoHHbIe (IUPPOBBIC) 0Opa3oBaTEIbHbIC
n/m HPOrpaMMbl Bcero|  KoHTposbHbIE [IpakTHyecKue PECYpCRI
paboThI paboThI
‘1 HBBOJHOHHOHHas[ ouostorus H 9 H H 1 HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41cc74 ‘
2 BoO3HHMKHOBEHHUE U pa3BUTHE KU3HHU Ha 9 0.5 bubnuorexa LIOK https://m.edsoo.ru/7f41cc74
3emie
3 |Opranmsmer 1 oxpyskaromas cpena | 5 | [ 1 |Bu6moTexa LIOK https:/m.edsoo.ru/7f41cc74 |
‘4 HCoo6meCTBa Y 9KOJIOTHYECKHUE CUCTEMBI H 9 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
‘5 HPesepBHoe BpeMs H 2 H H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41cc74 ‘
OBHIEE KOJIMYECTBO YACOB I10O 34 0 2.5

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Tema ypoka KonnuectBo yacos ‘ Jara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponsasie || [IpakTuaeckue || H3Y4CHUS o0pa3oBaTenbHbIE PECyPChHI
paboThI padoThI
1 |buonorus B cucreme Hayk 1 bu6mmoteka [JOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 |[MeTonbl mo3HAHUS KUBOW TpUposl. [IpakTuueckas 1 0.5 bubnnorexa [JOK
pabota Ne 1 «lcronb30BaHie Pa3InIHBIX METOIOB PU https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKIX 00BEKTOBY
3 ||buonoruyeckue CUCTEMBI, TPOILECCH U UX U3YUYCHUE 1 bubnnoreka [JOK
https://m.edso0.ru/863e6564
4 | Xumuueckuii coctaB KiIeTKH. Boga 1 MuHepanbHbIe COU 1 bubmuoreka [JOK
https://m.edsoo.ru/863e674e
5 |[benku. CoctaB u cTpoeHHE OEITKOB 1 bubnuoteka [JOK
https://m.edso0.ru/863e6b72
6 | DepMeHTH — OHONOTUYECKHE KaTAIN3aTOPBI. 1 0.5 bubmuoreka [IOK
Jlabopatopras padota Ne 1 «/3yueHue KaTaTuTHICCKO https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMUIa3bl WIH
KaTaJia3bl)»
7 ||Yrinesonsl. JIunumel 1 but6mmorexa [IOK
https://m.edso0.ru/863e6870
8 |HykneunoBbie kuciotsl. ATO 1 bubmuorexa [IOK
https://m.edsoo.ru/863e6d5c
9 |Hctopus u meronsl nu3yueHus kietku. Kinerounas teopus | 1 bubmuotexa [IOK
https://m.edsoo.ru/863e6e88
‘10 HKneTKa KaK I1eJIOCTHAs KHUBasi CCTEMa H 1 H H H H




No Tema ypoka KonnuectBo yacos ‘ Jara DneKTpOHHBIC IUPPOBHIE
n/n Beero| Kontponsasie || [IpakTuueckue || H3Y4eHUS o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
11 ||Ctpoenue sykapuoTnueckoii kiaetku. Jlaboparopnas 1 0.5 bu6mmoteka [JOK
pabota Ne 2 «l3ydyeHne CTpOEHUS KIIETOK paCTEHUH, https://m.edso0.ru/863e6ff0
’KMBOTHBIX, TPHOOB ¥ OaKTEepHid 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax U UX OMHCaHUCH
12 ||OOMeH BelIeCTB WIHM METa0O0IM3M 1 bubnunorexa LIOK
https://m.edso0.ru/863e766¢
13 ||®oTocuHTe3. XEMOCHHTE3 1 bubnuoreka [{OK
https://m.edsoo0.ru/863e7c98
14 ||Dueprernyeckuil 0OMeH 1 bu6mmoteka [JOK
https://m.edsoo.ru/863e7aae
15 |PKusHeHHBIN UK KIIETKH. [leneHue kinetku. MuTtos. 1 0.5 bubnuotexa [JOK
Jlabopatopnas pabora Ne 3 «HabmoneHne MuTo3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 |buocunTe3 Oenka. Peakiyst MaTpUYHOTro CUHTE3a 1 bubnuoreka [IOK
https://m.edsoo.ru/863e796e
17 ||Tpancnsiuus — 6uocuHTe3 Oenka 1 bubmuoreka [JOK
https://m.edso0.ru/863e796e
18 |[HexsieTounsle pOpMBI )KU3HU — BUPYCHI 1 bubmuorexa [JOK
https://m.edso0.ru/863e7540
19 ||®opmMbl pa3MHOKEHHUSI OPTaHU3MOB 1 bubmmorexa [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |[Meiio3 1 bu6nunorexa LIOK
https://m.edsoo.ru/863e7f4a
21 ||O6pa3oBaHuE U pa3BUTHE MOJIOBBIX KIETOK. 1 0.5 bu6muoreka [JOK

OmnnonorBopenue. Jlaboparopnast padota Ne 4 «M3yuenue

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




Ne Tema ypoxka KonunuecTBo uacoB ‘ [Hata DneKTpoHHbIe HU(POBBIE
/1 Beero| Kontponsasie || [IpakTuueckue || H3Y4eHUS o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
CTPOCHHS TOJOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIperaparax»
22 |MaauBUyabHOE Pa3BUTHE OPTaHU3MOB 1 bu6mmoteka [JOK
https://m.edso00.ru/863e8436
23 |leHeTnka — HayKa O HACJEICTBEHHOCTH U M3MeH4YMBoCcTH | 1 bu6nmorexa [IOK
https://m.edso0.ru/863e86f2
24 |3aKOHOMEPHOCTH HACIIEIOBAaHMS TPU3HAKOB. 1 bubnmnoreka HOK
MOHOTHOPHIHOE CKPELUBAHUE https://m.edso00.ru/863e8878
25 || AurnOpunHoe CKpeuBanue. 3aKOH HE3aBUCHMOTO 1 bubnmnoreka HOK
HACJICIOBaHMS MPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CueruieHHOE HacieloBaHUE pu3HaKoB. JlabopaTopHas 1 0.5 bubmuoreka [JOK
pabota Ne 5 «M3ydyeHne pe3ybTaTOB MOHOTHOPHIHOTO U https://m.edso0.ru/863e8c60
TUTUOPUTHOTO CKPEUIUBAHUS Y APO30(IIBI Ha TOTOBBIX
MUKpOTIperiapaTax
27 |Tenermka mona. HacnemoBaHue Mpu3HAKOB, CIETUICHHBIX ¢ 1 bu6anoreka LIOK
MOJIOM https://m.edso0.ru/863e8c60
28 ||M3menunBocTh. HeHacneAcTBeHHAS N3MEHUHBOCTD. 1 0.5 bu6nuorexa [IOK
Jlabopatopuast pabota Ne 6. M3yuenue https://m.edsoo.ru/863e8efe
MOIU(PHUKAIIMOHHON U3MEHUNBOCTH, TIOCTPOCHUE
BAPMALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW»
29 |HacnencrBeHHast u3MeHYMBOCTb. JIabopaTropHas paboTa 1 0.5 bubmmorexa [IOK
Ne 7. «AHanu3 MyTaruii y 1po30QHiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»
30 |[eHeTHka yeaoBeKa 1 bu6nunorexa LIOK
https://m.edso0.ru/863e8d78
31 ||Pe3epBHbIil ypok. O000IIEHHUE 11O TEME 1

«HaCJIe,Z[CTBeHHOCTL U USMCHUYUBOCTHL OPraHU3MOB)




No Tema ypoka KonnuectBo yacos ‘ Jara DneKTpOHHBIC IUPPOBHIE
/1 Beero| Kontponsasie || [IpakTuueckue || H3Y4eHUS o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI

32 ||Cenekius Kak HayKa U MPOIIECC 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9214

33 ||[MeTroabl v TOCTHIKEHUS CENEKIIUUA PACTCHUN U JKUBOTHBIX 1 bubmmoreka [JOK
https://m.edsoo0.ru/863e9214

34 ||bHOTEXHOJIOTHSI KaK OTPAcib MPOU3BOJICTBA 1 bubnmnorexa [JOK
https://m.edso0.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KJIACC

Ne Tema ypoka ‘ KonugectBo wacos ‘ Hata DnekTpoHHbBIE IU(POBHIE
0/ Beero|| Konrponsasie || [paxrmaeckue || H3Y4CHHA 00pa3oBaTeIbHbIC PECYPCHI
paboTHI paboTHI
1 || DBosorus ¥ METO/IBI €€ U3YUEHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/863ea20e
2 |Wcropwust pa3BUTHS MPECTaBICHUNA 00 SBOJIOIMN 1 bubmmorexa [IOK
https://m.edso0.ru/863e9570
3 | MukposBoIIONHS 1 bubnuorexa [IOK
https://m.edso0.ru/863e9cle
4 |[Momyssinus Kak 3JeMeHTapHas AMHUIIA BU/Ia U SBOJIOLUH. 1 0.5 bubmmorexa [IOK
Jlaboparopnas pabota Ne 1 «CpaBHeHHE BUIOB 11O https://m.edso0.ru/863e99c6
MOP(OIIOTHIECKOMY KPHUTEPHUIO)
S ||[ABmKymre CHITbl (3IeMeHTapHbIe (PaKTOPBI) IBOJTFOLUU 1 bubnuorexa [IOK
https://m.edsoo.ru/863e9da4
6 |[EctecTBeHHBIi 0TOOP U ero GopMbl 1 bubnnorexka [HJOK
https://m.edsoo.ru/863e9ed0
7 ||Pe3ynbTaThl HBOJIOIMU: IPHCIIOCOOIEHHOCT OPTAaHU3MOB U 1 0.5 bubnmnoreka LIOK
BU1000pa3oBanue. JlaboparopHas padora Ne 2 «Onucanue https://m.edso0.ru/863e9fde




Ne Tema ypoxa ’ KonuuectBo 4acos ’ Hara OnexTpoHHbIE IM(PPOBLIE
/i Bcero|| Konrposhsie || Ipakthueckue || A3Y9eHHA o0pa3oBaTeNbHBIE PECYpPCh
paboTEI paboTEI
‘ ”HpI/ICHOCO6J'IeHHOCTI/I opranu3Ma u e€ OTHOCUTEIBHOTO XapaKTepa H H H H H
8 |HampaBieHus ¥ MyTH MaKpO3BOIIOILMN 1 bubmumoreka [IOK
https://m.edsoo.ru/863e9cle
‘9 ”H606paTI/IMOCTb IBOJIIOIIH H 1 H H H H
‘10 ”I/ICTOpI/I}I KU3HHU Ha 3eMJIe U METOJIbI € U3YUYCHUS H 1 H H H H
11 |TumoTe3bl MPOMCXOXKICHUS KU3HH Ha 3eMiie 1 bubmmoreka [IOK
https://m.edsoo.ru/863ea5a6
12 |Pa3BuTHE XH3HH Ha 3eMJIC 110 IpaM M [EPUOIaM 1 bubnmnorexa LIOK
https://m.edsoo.ru/863ea6be
13 ||OcHOBHBIE 3TaITBI ABOJIOIUH PACTUTEILHOTO U )KHBOTHOTO MHUDA. 1 0.5 bubmmoreka [JOK
[TpakTrueckas padora Ne 1 «/3yueHne HCKOTaeMBbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
PACTCHUH M )KUBOTHBIX B KOJUICKITHSIX
14 |CoBpemMeHHast cHCTEMa OPraHUYeCKOTO MHpa 1 bubnmnorexa LIOK
https://m.edsoo.ru/863ea48e
15 || DBosmtonus yegoBeKa (aHTPOIOTeHE3) 1 bubmmoreka [JOK
https://m.edsoo.ru/863eac2c
16 ||/IBmxymre cuibl ((haKTOpbl) aHTPOTIOTeHe3a 1 bubnuoreka [IOK
https://m.edsoo.ru/863ead44
‘17 ”OCHOBHBIC CTaJUH DBOIIOINH YEJIOBEKA H 1 H H H H
18 |UenoBedeckue pachl ¥ MPUPOIHBIC aJalTAIIMN YEIOBEKa 1 bubnmnoreka LIOK
https://m.edso0.ru/863eaea2
19 |[Pe3eprHblit ypok. O600IIeHHE 110 TeMe «Bo3HuKHOBeHUE 1 pa3BuTHe || 1
KM3HU Ha 3emiie»
‘20 ”3KOHOFI/I$I KaK HayKa H 1 H H H H
21 ||Cpempl 0OMTaHUS U DKOJIOTHUECKUE (PaKTOPHI 1 bubmuotexa [JOK
https://m.edsoo.ru/863eafec




Ne Tema ypoxa KonuuectBo 4acos ’ OnexTpoHHbIE IM(PPOBLIE
n/m Bcero|| Konrponsnsie || IIpakTudeckue 06pasoBaTeNbHBIC PECypCEI
paboTEI paboTEI
22 |A6uotuueckue daxktopsl. JlaboparopHas padora Ne 3. 1 0.5 bubmmoreka [IOK
«Mopdonorrnueckre 0COOCHHOCTH PACTCHUN U3 Pa3HBIX MECT https://m.edso0.ru/863eb10e
oburtanusy. JlaboparopHas padora Ne 4. «BiusiHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 ||buoTrueckue GpakTophl 1 bubmmoreka [IOK
https://m.edso0.ru/863eb348
24 | Dkonornyeckue XapakTepucTuky nomyssiiuu. [Ipakrudeckas padora | 1 0.5
No 2 «[Toacu€r NIOTHOCTU MONYJISALUNA Pa3HBIX BUAOB PACTEHUI
25 ||CoobriiecTBa OPraHu3MOB — OHOILIEHO3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
26 | DKkomornyecKre CUCTEMBbI (IKOCHCTEMBI) 1 bubnnoreka [JOK
https://m.edso0.ru/863eb46a
27 ||OcHOBHBIE MTOKA3aTEIH SKOCHCTEMBI. DKOJIOTHUYESCKHAE TTUPAMHUJIBI. 1 bubnuorexa [JOK
CaoiictBa 3xocucteM. Cykieccust https://m.edso0.ru/863eb5fa
‘28 ”HpI/IpOI[HBIe 9KOCHUCTEMBI H 1 H H H H
‘29 ”AHTpOHOFGHHBIe HKOCHUCTEMBI H 1 H H H H
30 ||buocdepa — riodanbHas IKOCHCTEMA 3eMITH 1 bubnunorexa [IOK
https://m.edsoo.ru/863ebb5e
31 |[3akOHOMEPHOCTH CyILIECTBOBaHUS OHOC]EpHI 1 bubnuorexa [IOK
https://m.edso0.ru/863ebd16
‘32 ”qu'IOBe'-IeCTBO B Orocdepe 3emn H 1 H H H H
33 ||CocymiecTBOBaHHE IPUPOJIBI M YETIOBEYECTBA 1 bubnmoreka [JOK
https://m.edsoo.ru/863ebale
34 |Pe3epBHbIit ypok. O0061IeHHe TeMbl «Co001iecTBa 1 3Konornueckue | 1
CHCTEMBI»
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 0 | 25 |
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