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MOSICHUTEJIbHASA 3AITUCKA

[Ipu pa3paGoTke MPOrpaMMbl MO OHONOrMH TEOPETHYECKYIO OCHOBY /A
onpesieieHUs MOAX0A0B K (HOPMHUPOBAHHIO COACPIKAHUA yyeGHOro mnpeamera
«Buonorus» COCTAaBMIM: KoHuenTyanbHble monoxenus @®IOC COO o
B3aUMOOOYCIIOBIIEHHOCTH  LIeJied, COJepiKaHus, pe3y/bTaToB o0y4yeHus M
TpeGoBaHuii K yPOBHIO NOATOTOBKH BbIITYCKHHKOB, MOJIOKEHHA 06 o0mMX uensx u
NPUHIAIAX, XapaKTEepPH3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpasosanusi B Poccuiickoii @enepauyuu, a Takke MONOKEHH O
crienduKke GHONOTHH, €€ 3HAYEHUU B NO3HAHUM XKUBOH NPUPOJIBI H obecrnieyeHUH
CyLIeCTBOBaHUs yenoBedeckoro obmectsa. COracHO Ha3sBaHHBIM MONOKCHHUAM,
onpeie/ieHbl OCHOBHbIE QYHKIIMH IIPOrpaMMBI 110 GHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNPEACTaBIeHHE O UETBIX, 06 oO0uen
cTpaterud OOy4eHHs, BOCTHTaHMA W Ppa3sBHTHA 00y4aloUMXcsi CpeACTBaMH
yyebHoro mpenmera «buonorus», OnNpenensieT obs3aTeNlbHOE MPEAMETHOE
colep)KaHWe, €ro CTPYKTypy, pacrpeieneHue 10 pasjenam H TEMaMm,
PEKOMEHYeMYIO MOCIIe/10BaTeIbHOCTD U3YHCHHS yuyeGHOro Marepvaia ¢ y4€ToM
MEXTpEIMETHBIX M BHYTPHIPEJMETHBIX CBA3CH, JOTHKH 06pa30BaTeIbHOTO
mpolecca, BO3PacTHbIX 0COGEHHOCTEH 00y4aroIMXCs.

B nporpamme 10 OHONOrMH TaKxke yYHTHIBAIOTCS TpebGoBaHMs K
[TAHUPYEMbIM JIMYHOCTHBIM, METANpeJIMETHbIM M MPEIMETHBIM pe3yJbTaTaM
obyyenus B (OPMHPOBaHWHM OCHOBHBIX  BHIIOB yueGHO-M03HaBaTeIbHON
eSTeNbHOCTH/YdeOHbIX JeHCTBUH O00y4arommXcs MO OCBOCHHIO COACPHKAHMA
6HOIOrH4ecKoro 0opa3oBaHus.

B nporpamme 1o 6uonoruu (10-11 kmaccel, 6a30BbIii YPOBEHb) pealM30BaH
TIPUHLAN TPEEMCTBEHHOCTH B HM3y4eHHH 6uonoruy, Omarogaps 4Yemy B He#
MpOCMAaTpUBAETCS  HAMPABICHHOCTh Ha  PasBHTHE 3HaHWM, CBS3aHHBIX C
(GOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOro  MHPOBO33PEHHA, LIEHHOCTHBIX
OpHEHTAIUH JIMYHOCTH, FKOJIOTHYECKOro MbILUICHHS, MpeCTaBleHUH O 3710pOBOM
obpase KM3HH M OepeXHbIM OTHOLICHHEM K OKpy>Kaiolleil NpUPOAHOH Cpeze.
[MosToMy Hapsmy ¢ M3ydeHHeM oOLIe6HONOrHYeCKnX TeopHi, a TaKKe 3HaHHH O
CTPOGHHMH HKUBBIX CHCTEM Pa3HOI0 paHra U CyIIHOCTH OCHOBHBIX NpOTEKaKOIIUX B
HMX TPOLIECCOB B TIPOrpamMMe Mo GHONOTHH y[eNeHO BHUMAHHE MCIONB30BAHHMIO
MO/Ty4eHHBIX 3HAHKH B TIOBCETHEBHOM JKH3HH JUISl PELICHHSA MPUKIALHBIX 3a/at, B
TOM umMciie: MPOo(GHUIAKTMKA HACIEICTBEHHBIX 3abo/ieBaHUH 4YeloBeKa, MEIHKO-
reHeTU4YECKOro KOHCYJIbTUPOBaHUS, 060CHOBaHUS 9KOJIOTHYECKH
esiecoodpa3sHoro IoBeJeHUs B OKpY’)Kalollleil TIPUPOIHON  Ccpeje, aHajln3a
BIIMSHHUS XO3SHCTBEHHOW MEATENBHOCTH 4YeNOBeKa Ha COCTOSHWE MPUPOIHBIX H
MCKYCCTBEHHBIX 9KOCHCTEM. Y CUIIeHHEe BHUMAHHUS K TNPUKJIAJHOM HaNpaBJIeHHOCTH
yue6HOrO mpeamera «buonorus» MpoAMKTOBaHO HEoOXOIMMOCTBIO 00ecreYeHHs



yCII0BHH JUIs pellieHHs OJIHOM U3 aKTyallbHBIX 3a/a' IKOILHOTO OHOJIOrHYECKOTr0
o6pa3oBaHMs, KOTOpas Ipearnosiaraet ¢opmupoBaHHe |y OOyHalOmMXCs
CIIOCOGHOCTH aJanTHPOBaThCs K W3MEHEHHMSM JWHAMHYHO pa3sBHBAIOLICTOCH
COBPEMEHHOIr0 MHpa.

Buosorus Ha ypoBHe cpeiHero obuiero oOpa3oBaHWs 3aHMMACT BaKHOC
mecto. Ona obecreurBaeT (pOPMHUpOBAHHE Yy OOY4AIOIIMXCS MpeaCTaBlIeHHH O
Hay4yHOM KapTHHE MHpa, pacluMpseT H 06061aeT 3HaHUA O KMBOW Tpupoje, e€
OT/IMYMTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHM3alMi W SBOJIOLHH, co3aéT
ycnoBus  JUIA:  TO3HAHMA ~ 3aKOHOB KWBOW  MpUpOAbl, (HOPMHPOBaHHA
(GyHKUHOHANBHON TPaMOTHOCTH, HABBIKOB 310poBOro M 6e30macHoro obpaza
JKM3HM, SKOJIOTMYECKOr0 MBIIIIEHHs, LIEHHOCTHOIO OTHOIICHHS K YKMBOM MPHPOJIE
¥ YEJIOBEKY.

Bonblioe 3HaueHue GHOTOrHs UMeeT TaKkKe s pelieH s BOCIIUTATEIbHBIX 1
pa3BMBAIONIMX  3aJa4  CPEIHEro obuiero  oOpa3oBaHus,  COLMAIM3ALMH
obyuatomuxcs. M3yuenue Gronoruu obecrieynBaeT ycaoBus Uil GOPMUPOBAHHUS
MHTEJUIEKTyalbHbIX, KOMMYHHMKAIIMOHHBIX H MHGOPMALIMOHHBIX ~ HABBIKOB,
3CTETHYECKOM KyJBTYpbl, CIIOCOOCTBYeT WHTErpalliy GUOJIOTMYECKHUX 3HAHHH C
Mpe/CTaBIEHUsMH U3 APYTHX Y4eOHBIX MPEAMETOB, B HACTHOCTH, GU3MKH, XUMHHU
u reorpaduu. HasBaHHbIE MOJOXEHHS O MpeIHA3HAYCHHH y4eOHOro mnpeamera
«BHOJIOTHS» COCTABHIM OCHOBY Ul OMNpeJeNeHHs MOAXON0B K otbopy #
CTPYKTYpPUPOBaHHMIO €ro COJIepXaHHs, MpeCTaBIeHHOro B nporpaMme o
OHOJIOrUH.

Or6op cozepxaHus y4eOHOro mpeamera «Buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C TO3ULHMHA KyJIbTypoCcOOGpasHOro Mojxoaa, B COOTBETCTBHM C
KOTOpBIM OOydaroukecs AOKHbI OCBOMTbH 3HAHUA W yMEHHA, 3HA4YMMbIe JUIA
dbopmupoBaHus 0OuIeH KyIbTYpBI, ONPEC/AIOLIHNE ajieKBaTHOe TIOBEJICHHE
yejoBeKa B OKPYKalollei NMPUPOJAHOH cpene, BoCTpeGOBaHHbIE B TOBCEIHEBHOMH
JKHU3HU M TPAKTHYECKOH JesATeIbHOCTH. OcoBoe MecTo B 3TOH CHCTEME 3HaHHMHA
3aHHMAIOT SIEMEHTBI COIePKaHHs, KOTOPBIE CITyXKaT OCHOBOH JUIA dbopMUPOBaHHS
Npe/CTaBlIeHMii O COBPEMEHHOH eCTEeCTBEHHO-HAy4yHO! KapTHHE MHpa H
[ICHHOCTHBIX  OpPMEHTAaLMsX  JINYHOCTH, CrOCOOCTBYIOIIMX — FyMaHH3alMH
GHOIOTHYECKOro 0Opa3oBaHus.

CTpyKTYpHpOBaHHe COJepkaHus yd4eOHOro marepuana B nmporpamme o
GHOJNOTMH OCYIIECTBIEHO C Y4Y€TOM TNPHOPUTETHOIO 3HAYCHHA 3HaHU#i 00
OTIMYHTEBHBIX OCOOEHHOCTSIX JKUBOH TPHPOJIBL, O €€ YPOBHEBOH OpraHusaluu 1
»BOJIOLMH. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOro npeaMera «buonorus»
BBIIE/IEHb] CIIEAYIONIME CO/lepKaTeNnbHble IHHIH: «bUONOrHA KaK HayKa. Mertop!
Hay4HOro Mo3HaHMA», «KieTka Kak Guonoruyeckas cucrema», «OpraHusM Kak



GHoNorMueckas cucTema», «CucTeMa M MHOrooGpasue OpraHM4eckoro Mupay,
«DBOJIOLHS KUBOH MPHPOIBI, « IKOCHCTEMBI H MPUCYIIME UM 3aKOHOMEPHOCTHY.

Llens u3yueHus y4eOHOro mnpeaMeTa «Buonorusi» Ha 06a30BOM YPOBHE —
oBajieHue OOYy4aloIIMMHUCA  3HAHMAMH O CTPYKTYPHO-(YHKLUMOHABHOH
opraHM3alMM OKMBBIX CHCTEM PpasHOro paira H npuobpeTeHHe yMEHHH
MCTIONB30BATh OTH 3HAHMA VISl PAMOTHBIX JEHCTBMH B OTHOUICHHH 00BeKTOB
WBOM TIPUPOJIBI ¥ PEIICHUS PasIHYHBIX KU3HEHHBIX npobiuem.

JIoCTHKEHHE LeTH H3Y4EeHUS yye6HOro mpeamera «buonorus» Ha 6a30BOM
ypoBHe 00ecreunBaeTCsi pelieHHeM ClIeTyIolnX 3aat.

OCBOeHHe OOY4aIONMMHCS CHCTEMbl 3HAHWH O OMOJIOTHYECKUX TEOpHsX,
y4YeHHsX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3AX, npaBHMIax, CIyXKalliX OCHOBOH
a1 (OpMHpOBaHUs NpEICTaBIeHHH O eCTeCTBEHHO-HAay4YHOH KapTHHE MHpa, O
MeTO/laX HAy4HOro MO3HaHWs, CTPOCHHUH, MHOroo6pa3uu U 0COOEHHOCTSAX KUBBIX
CHCTEM Pa3HOTO yPOBHS OpTaHH3alliH, BbIAAOLIMXCS OTKPRITHAX ¥ COBPEMEHHBIX
MCCIe0BAHMAX B OHOIOTHH;

dbopmupoBanue y OOy4arOUMXCs MO3HABATEIBLHBIX, MHTEJUIEKTYalbHBIX H
TBOPYECKMX CMOCOOHOCTEH B Npolecce aHaiu3a JaHHBIX 0 MyTsAX pa3BUTUS B
GHOJIOrMKM HAYYHBIX B3MVIAJOB, MAEH M MOAXOAOB K H3YH4CHHIO KHUBBIX CHCTEM
pa3sHOro ypOBHs OpraHW3aLMH;

CTaHOBIEHHE Yy OOydalommxcs OOmeHd KyIbTypel, GyHKIMOHAIBHOH
rPaMOTHOCTH, Pa3BUTHE YMEHHUH O06BSACHSATH M OLICHWBATDH ABJIEHUS OKPYXKAIOLIEro
MHpa JKUBOW MNPHUPOJbl HA OCHOBAHWH 3HAHWW M OMBITA, MOJY4YEHHBIX TMpH
W3ydeHHH OUOJIOTHH;

dopmupoBarue y OOydalOmMXCs YMeHHIi HJLTIOCTPUPOBATh  3HAYCHUE
6HONOMMYECKHX 3HAHMI B TNPAKTHYECKOH MAEATENBHOCTH HEIOBEKa, pa3BUTHH
COBPEMEHHBIX MEIHLIMHCKUX TEeXHOJIOTHIf ¥ arpoOHOTEXHOJIOTHH;

BoCMUTaHHe YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHWA YeJI0BEKOM JKHUBOM
PUPOJIBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOIICHHUS K Heil, cOOMOIeHHs I THIECKUX
HOPM IIpA NPOBE/IEHHH OHONOrHYECKHX MCCIIeIOBaHMH;

0CO3HAHME LEHHOCTH OWOJOTMYECKHMX 3HAHMM JUIA MOBBILICHUS YyPOBHA
YKOJIOrMYECKO# KyJIbTYpbl, Ui GOPMUPOBAHHA HAYYHOTO MHUPOBO33PEHIA,

NpUMeHeHHe PUOOPETEHHBIX 3HAHWI ¥ YMEHHH B [TOBCEIHEBHOH KU3HH UL
OLIEHKH TTOC/Ie/ICTBHM CBOEH eATEIBHOCTH 110 OTHOLICHHIO K OKpyarollei cpefe,
COBCTBEHHOMY 3/10pPOBbIO, 0DOCHOBaHHME H cobmoneHue Mep NpOQUIAKTHKH
3a00NIeBaHHUM.

B cucreme cpemHero obmero o0pa3oBaHHs «Buonorus», U3lydaemas Ha
6a30BOM YpOBHE, SBISETCA 00s3aTebHbIM y4eGHBIM MPEJAMETOM, BXOISALMM B
cocTaB npeaMeTHoi o6nacTi «EcTecTBeHHO-HAY4HBIC PEAMETDD.



Jlns usydenus Guosioruu Ha 6a30BOM ypoBHE cpeHero obiiero obpasoBaHus
orBoauTcs 68 uyacos: B 10 knacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34
gaca (1 yac B HeZ1eJm0).



COJIEPKAHUE OBYYEHUSA
10 KJJACC

Tema 1. Brosiorus Kak Hayka.

Bronorus kak Hayka. CBsi3b GHOJIOTMHM C OOIIECTBEHHBIMH, TEXHHYECKMMH H
IPYTHMH eCTECTBEHHBIMU HaykamH, dunocopuei, STHKOM, 3CTETUKOH U NPaBOM.
Pons Guonorud B (OPMHPOBAHHH COBPEMEHHOW HAy4YHOW KapTHHBI MHpA.
Cucrema GHOIOTHYECKUX HAYK.

MeTob! MTO3HAHHS KUBOM NMPUPO/BI (HAOMOAEHHE, IKCIIEPUMEHT, ONUCAHKE,
u3MepeHne, KiacCHUKaluus, MOJEIUPOBaHNE, CTAaTHCTHYECKas obpaboTtka
JIaHHBIX ).

JleMoHCTpauHH:

Iloptpersi: U. dapsun, I'. Menaens, H. K. Kosnbuos, JUx. YOTCOH 1 ®. Kpuk.

Tabauusl ¥ cxeMbl: «MeTo/1bl TO3HAHHS KHUBOH MPUPOBIY.

JlaGopaTopHbie H NpaKTHYeCKHe paboThi:

[TpakTuyeckas pabora Ne 1. «Mcrmonb3oBaHHe PpasaM4HBIX METONOB IPH
M3y4eHHH OHOTOrHUECKHX 0OBEKTOBY.

Tema 2. /KuBble CHCTeMbI H HX OpraHH3alH.

JKuBble cucTeMbl (6HOCHCTEMBI) KaK peaMeT u3y4denusi Guonorun. OTindne
JUBBIX CUCTEM OT HEOPraHUYECKOM MPUPOBI.

CBoiicTBa GHOCHCTEM U HX pa3HooOpasue. Y POBHH OpraHM3alyi OHOCHCTEM:
MOJIEKYNIAPHBIH, KIETOYHbIM, TKAaHEBbId, OPraHM3MEHHBIH, MOMY/ISLUHOHHO-
BHJIOBOI1, SKOCHCTEMHBIH (6HOreoleHoTHYEeCKHH ), 6HOChEPHBIH.

JleMOHCTpalHH:

Tabauusl ¥ cxeMbl: «OCHOBHBIE NPH3HAKH JKU3HW», «YPOBHH OpraHM3aliu
JKUBOH MPUPOIBI».

O6opynosanue: Mozeib Monekysnsl JJHK.

Tema 3. XuMH4YeCKHH COCTaB H CTPOEHHE KJIETKH.

XUMHUYECKHi COCTaB KJIETKH. XHMHYECKHE 3JIEMEHThI: MaKpO3JIE€MEHTHI,
MMKpO3JieMeHThl. Bosia ¥ MUHEpaJibHbIe BELIECTBA.

OYHKUMM BOIbl M MHHEpalbHbIX Bemects B xuerke. Iloanepkanue
OocMOTHYecKoro 6anaHca.

Benku. CocTaB U CTpoeHHe GenkoB. AMHHOKHCIOThI — MOHOMEpbI GesKoB.
HezaMeHUMBIE U 3aMEHMMBbIe aMHHOKHCIIOTHI. AMHHOKHCIIOTHBIH COCTaB. Y POBHH
CTPYKTYpbl OenkoBOM MoneKynsl (nepBUYHas, BTOpMYHas, TpeTHYHad H
yeTBepTHYHAs CTPYKTypa). XuMuuyeckue cBoiicTBa OenkoB. buonornyeckue
byHKLIMH GENIKOB.



®epmenTsl — Ouonoruyeckue katanuzatopel. CrTpoeHue depmeHTa:
aKTHBHBIM LeHTp, cyOcrpatHas cneuupuyHocts. KodepmeHTsl. ButaMuHbl
Otnnyus GpepMEHTOB OT HEOPraHUYECKMX KaTaIn3aTOPOB.

YrneBoasl: MOHOcaxapuibl (rmoko3a, pubo3a u  Jae3okcupubo3a),
aucaxapuzbl (caxapos3a, JaKTo3a) M TNoJMcaxapuibl (Kpaxmai, TIJIMKOIeEH,
ueunono3a). buonornveckue GyHKIMH YIiIeBOAOB.

Jlunuasl:  Tpurmunepuasi, ¢ochonunuasl, crepouns. [uapodunbHO-
ruapodoOHble  cBoiicTBa. buonornyeckue ¢yHkuuu nunuaoB. CpaBHeHHe
yrJIeBOJOB, OEKOB U JIUMHUIOB KaK UCTOYHHKOB SHEPIHH.

Hyxneunossie kucnorel: JHK wu PHK. Hykneotuasr — MoHOMepsl
HykJIeruHOBbIX KucinoT. Ctpoenue u ¢yukuuu JIHK. Ctpoenne u pynkuun PHK.
Bunsl PHK. AT®: crpoenne u GpyHKUMU.

[{uronorus — Hayka o kietke. KierouHas Teopusi — npumep B3auMOJI€HCTBUS
uzaei U GakToB B HAYYHOM MO3HAHUU. MeTo/Ibl H3yUYEHHs KIIETKH.

Knerka kak uenocTHas kuBasi cucrema. OOmmMe nNpPU3HAKM KIETOK:
3aMKHyTas HapykHas MeMOpana, monekynasl JJHK kak resernyeckuii ammapar,
cUcTeMa CHHTe3a Oelka.

Tunsl KIETOK: 3JyKapuHOTHYeckas M mnpokapuoruyeckas. OcoOEeHHOCTH
CTpOEHHs TpOKapHOTHYeCKOW KieTku. KneroyHas crenka Gaxrtepuid. Crtpoenue
3YKapHOTHYeCKON KieTKH. OCHOBHbIE OTJIMYMS PacTHTEIbHOW, XMBOTHOW U
rpUOHOMN KIIeTKH.

[ToBepXHOCTHBIE CTPYKTYPbl KIETOK — KJI€TOYHasi CT€HKa, IJIMKOKaIMKC, X
¢yukuun. [Tnasmatudeckas MemOpana, e€ cBoiicTBa M pyHkuuHU. LluTonnasma u eé
opradouasl. OxHomeMOpanHble opraHouasl kinetku: JIIC, anmapar ['ombmkw,
nu3ocoMbl. [lToyaBTOHOMHBIE OpraHOMbl KJIETKH: MMTOXOHIPHHM, IUIACTH/BI.
[TporcxoxkaeHHe MHTOXOHApHUM M muacTua. Buael mnactua. HememOGpanmnbie
OpraHOMAbl KIETKH: pPHOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUONIH, PECHHYKH,
KryTHKU. OYHKIMHA OPraHOMIOB KJIETKH. BKioyeHus.

Snpo — perynsTopHsiii UeHTp kiaeTku. CTpoeHHe sapa: saepHas obojouka,
KapHoIula3Ma, XpOMaTHH, SAPBILIKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KJIETKE.

JdeMoHcTpauuu:

[Moprpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. lllnetinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Juarpammel:  «PacripeiefieHHe XMMHYECKMX JJIEMEHTOB B  HEKMBOM
npupoae», «PacnpeneneHue XUMHYECKHX JIEMEHTOB B )KHBOM IPUPOJIEY.

Tabmuusl u cxembl: «Ilepuoauyeckas Tabauua XUMHYECKHX 3JIEMEHTOBY,
«CTtpoeHne MoJieKy bl BoJbl», «brocuHTe3 Genka», «CTpoeHHe MOoIeKyIbl Oenka»,
«Ctpoenune depmenta», «Hykneunossie kucnotsl. JJHK», «Ctpoenue monexyiibl



AT®», «Ctpoenune 3YKapHOTHYECKOH KIETKH, «CTpoeHue KUBOTHOH KIETKHY,
«Ctpoenue pacTUTEIbHON KJIETKHY, «CtpoeHue npoxapuomqecxoﬁ KJIETKH»,
«CTpoeHue si/ipa KIETKH», «YrneBoab», «JIMuAabD.

OG6opyoBaHKe: CBETOBOH MHKpPOCKOT, o6opyaoBaHue Ul MPOBEACHNSA
HabIIOICH), W3MEpEeHHH, SKCIEpUMEHTOB, MUKpOMNpernapaTsl pacTUTENbHBIX,
JKUBOTHBIX U OaKTepHabHBIX KJIETOK.

JlaGopaTopHbie H NPAKTHYECKHE paborbi:

JlaGopatopHas pabora Ne 1. «H3yyenue KaTaJIUTHYECKOH aKTHBHOCTH
dhepMeHTOB (Ha MpUMEpE aMHUIIasbl WY KaTasasbl)».

JlaGopatopHas paboTa Ne 2. «W3yueHue CTpOEHMs KJIETOK pacTeHMH,
KUBOTHBIX ¥ GakTepHil MOJ MHKPOCKONOM Ha FOTOBBIX MMKponpernaparax u HX
OTIUCAHMEe».

Tema 4. JKuzneaeareJbHOCTh KJIETKH.

OO6MeH BelecTB, WIH MeTabonu3M. ACCUMHMIALINSA (nnacTHYeCKui oOMeH) H
JACCHMMJISLMS (9HEpreTHYecKui o6MeH) — JBe CTOPOHbI €IMHOro Tpouecca
merabonu3mMa. Ponb 3aKOHOB COXpaHEHHs BEIICCTB ¥ JHEprud B TOHWMAHWH
MeTaboM3Ma.

Tumsl o6MeHa BellecTB: aBTOTPO(HbIH 1 rereporpodubid. Porb (hepMeHTOB
B o6MeHe BeIeCTB | TPeBpallleHAN SHEpriuk B KJIETKE.

®otocunTes. CseroBas M TEMHOBAdA da3pl  poTocuHTE3A. Peakuuu
dotocunTe3a. DOHEKTUBHOCTD doTocHHTe3a. 3HAYCHHE dorocuHTe3a IS KU3HHA
ua 3emse. BiausiHue yclOBHA Cpe/ibl Ha ¢doTocuHTE3 U crocoObl TOBBIIIEHUS €ro
MPOIYKTHBHOCTH Y KyJIBTYPHBIX pacTeHHH.

XeMOCHHTEe3. XeMOCHHTE3HPYIOLIHE GakTepun. 3HaYEHHE XEMOCHHTE3a JUIA
HU3HHU Ha 3eMIe.

3Hepremqecxnﬁ obMeH B KieTke. PacuieruieHue BelIeCTB, Bbl/IEJICHUE H
aKKyMyJHpOBaHHe JSHEprud B KIeTKe. JTanbl HEPreTH4ecKoro obmeHa.
[nukonu3. bpoxeHue W €ro BHIIBL. KucnopoHoe OKHCIEHHE, HIH KJIETOYHOE
JBIXaHKE. OKHCTUTEIBHOE dochopunpoBaHue. I PeKTUBHOCTD
JHEpreTHyecKoro ooMeHa.

Peakuiuy MaTpUYHOIOo CHHTE3A. [eneTvueckas uHpopMmalus ¢ JIHK.
Peanu3anus reHeTHdeckod HH(OpMALHH B kinerke. |'eHeTHYECKHH KOA H €ro
cBoiicTBa. TpaHCKpUIILHUA — matpuusbii cunTes PHK. Tpaucnsiius — OHOCHHTE3
Genka. Dransl TpaHcnsiuu. KoaupoBaHHE amMuHOKHCIOT. Ponb pubocoM B
GuocuHTe3e OeKa.

Heknetounble GOpMBI XKHU3HU — BUPYChI. WcTopusi OTKPHITHS BUPYCOB (4. W
Usanosckuit). OcoOEHHOCTH CTPOCHMA M JKU3HEHHOro IMKJIa BHPYCOB.
Baxtepuodaru. bone3nu pacTeHHH, HKMBOTHBIX W ye/l0OBEKa, BbI3bIBACMBIC
pupycamu. Bupyc UMMyHOZepHUIIMTA YeloBeKa (BUY) — Bo30yauTenb CITU a.



O6paTHas ~ TpaHCKpWIILMs, peBeprasa M  MHTerpasa. [lpodunaktuka
pacrpoCTpaHeHHs: BAPYCHBIX 3a00/IeBaHUMH.

JleMOHCTpalHH:

IMoptpetsi: H. K. Konbuos, J1. U. UBanosckui, K. A. Tumupsses.

Tabnuusl ¥ cxemsl: «Tunsl nutanus», «Metabonusm», «MHUTOXOHIPHSY,
«DHepreTHueckuit obMen», «Xioporuiacty, «@Potocuntesy, «Crpoenue JIHK»,
«Ctpoenue U GpyHKUMOHUpOBaHHe reHa», «CuHTe3 Geskay, «['eHeTHYeCKHH KO,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHsid uukn supyca CITH/Ia,
6akreprodara», «Pernmukauus JTHK».

OGopynosanue: moaenu-anmuukanuu «Yasoenue JIHK u TpaHCkpunums»,
«Buocunres 6enkay, «CTpoenue KieTkn», Mozens crpyktypsl JIHK.

Tema 5. PazmHoKeHHe H HHAHBHAYa/IbHOE Pa3BHTHE OPraHH3IMOB.

KJleTOYHbIH LMK, WIH JKU3HEeHHBIM 1uki kiuetku. VHTepdaza m MHTO3.
I[Tpoueccel, mpoTekalomue B HWHTepase. Peruvkauus — peakuus MaTpUYHOrO
cunresa JIHK. CrpoeHume XpomMocoM. XpPOMOCOMHBIH HaGop — KapHOTHIL
JIAMIOMAHBI W TAlVIOMAHBIA  XpOMOCOMHBIE — Habopbl. ~ XpOMaTHIBIL.
L[MTONOrHYECKHE OCHOBBI Pa3MHOXEHHMs W  HHAWBHAYAJIbHOIO  Pa3sBUTHS
OpraHHU3MOB.

Jlenenue knetku — muto3. Craguu murosa. IIpouecchl, NPOUCXOAAIIHE HA
pa3sHbIX CTAJUAX MUTO3a. BHOIIOrHYeCKnH CMBIC]T MUTO3A.

[Tporpammupyemas rudesib KIeTKH — arnornTos.

@DopMbI pa3sMHOKEHHsI OpPraHM3MoB: Gecronoe U Mmonosoe. Buubl Oecrnosoro
PasMHOXKEHHWs: JeJleHHe HaJaBOe, IOYKOBaHWE OJIIHO- M MHOTOKJIETOYHbIX,
crnopoobpa3oBaHKe, BereTaTHBHOE pasMHOXeHHe. VICKyCCTBEHHOE KIOHWpOBaHHE
OpraHM3MOB, €ro 3Ha4eHHe /IS CEJIeKLIUH.

ITonoBoe pa3MHOXEHHE, €ro OTIHYHUs OT Oecrooro.

Meiio3. Cragun Meiio3za. [Ipoueccel, npoucxonsuiMe Ha CTaausax Melo3a.
[loBemeHne XpomMocoM B Meio3se. KpoccuHrosep. bronOruyeckui CMbICT H
3HAYEeHUE MeHo3a.

[ameToreses — mpoiecc oOpa3oBaHHs IIOJIOBBIX KIETOK Yy MKHBOTHBIX.
[TonoBbie Kene3bl: CEMEHHMKH W sUuYHUKUA. OOpa3oBaHHMe M pa3BUTHE IOJIOBBIX
KIETOK — ramer (CrepMaro30ui, sSHLEKJIeTKa) — CINepMaTOreHe3 W OBOIeHE3.
OCOGeHHOCTH CTpOEHMs SWLEKIeTOK H CrnepMaro3ouaoB. OII0OJOTBOPEHHME.
[TapTeHorenes.

UHauBHAyalbHOE pa3BUTHE (OHTOreHe3). IMOpHOHAIBHOE pa3BUTHE
(smOpuorene3). Jranbl SMOPUOHAIBHOIO Pa3BUTUA Yy MO3BOHOYHBIX JKHBOTHBIX:
npobnenue, racTpynsums, opraHoreses. ITocToMGpuoHanbHOe pasBuTHe. THIIbI
MOCTIMOPHOHANBHOTO pa3BUTHs: MpsAMOe, HenpaMoe (JIMYMHO4YHOe). BimsHue



cpe/ibl Ha pa3BUTHE OPTraHM3MOB, (HaKTOPBI, crocobHbIe BbI3bIBaTh BPOXKAEHHBIC
YpPOJICTBA.

Poct u paspuTve pactenuil. OHTOreHe3 LBETKOBOTO PAacTeHM:A: CTPOCHHE
CEeMEHH, CTaJMH pPa3BUTHS.

JleMOHCTpALIHK:

Tabaumsl ¥ cxeMbl: «@DOpMbl pa3sMHOXKEHHS OpraHu3MOBY, «J1BoiiHOE
OMIOOTBOPEHHE Yy LBETKOBBIX PacTeHHi», «BereraTUBHOE pPa3MHOXKEHHE
pacTenuit», «JleneHne KineTku Gakrepuit», «CTpoeHHe TMOJIOBBIX KJIETOKY,
«CTpoeHHe XPOMOCOMBI», «Knetounsiii mukay, «Perumkamms JTHK», «Mwutos»,
«Meito3», «IIpsiMoe ¥ HeMpsiMOe pasBUTHEY, «["ameToreHe3 y MJIEKOMUTAKOUIUX H
yenoBeka», «OCHOBHbIE CTa/IMH OHTONE€HE3a».

ObGopyaoBaHKeE: MHKPOCKOII, MHKpOIpenapaTsl «CriepmMaTo30U/1bl
MIIEKOMUTAIONIeroy, «SliiiexneTka Miuekonutalomero», «KapuokuHes B KieTKax
KopellKa JIyKa», MarHWTHas MOJe/lb-anrinKaius «JleneHue KIETKW», MOZEIb
JTHK, moaens MeTada3sHOi XpOMOCOMBI.

JlaGopaTopHbie H NpaKTH4YeCKHe PaboThi:

Jla6oparopuas pabora Ne 3. «HaGmonenue MuTO3a B KIETKAX KOHYMKa
KOpeILKa JTyKa Ha FOTOBBIX MUKpOTNpenaparax».

Jlabopartopuas paGotra Ne 4. «/3yueHue CTpPOEHHs MOJOBBIX KICTOK Ha
rOTOBBIX MHKpOIIpenapaTax».

Tema 6. HacsieAcTBEHHOCTH H H3MEHYHBOCTh OPraHH3MOB.

ITpeaMeT | 3a/1a4i TeHETHKH. VICTOpHUS pa3BUTHS IeHETHKH. Ponb UMTOJIOTHH
¥ >MOpPHONIOTUM B CTAQHOBICHWHM TCHETHKH. Bkiax pOCCHHCKMX M 3apyOexkHbIX
yuyéHBIX B Ppa3BUTHE TIeHETHKH. MeToabl TIeHEeTHKH (ru6pua0NIOrHYEeCKUH,
[IATOr€HETHYECKHH, MOJIeKy/IspHO-TeHeTHYeckui). (OCHOBHBIE ~TCHETHHECKHE
nousTvs. I eHeTH4eckas CHMBOJIMKA, HCIOIb3yeMas B CXeMax CKpellMBaHHMH.

3aKOHOMEPHOCTH HACIIe[IOBaHUs MPH3HAKOB, yCTaHOBJICHHBIC I'. Mennenem.
MoHOru6puIHOEe —CKpellMBaHue. 3akoH equHOOOpa3usi TUMOpUAOB NEpPBOro
nokonenus. IIpaBMnO JOMHHHPOBaHMs. 3aKOH paclIeIUIeHHs —MpPH3HAKOB.
'unoTesa yuctoThl ramer. [loaHOE M HEMOMHOE JOMHHHPOBAHHE.

JluruGpuaHoe  CKpellMBaHME. 3aKOH — HE3aBHCHMOIO Hacje10BaHus
npu3HakoB.  LluTOreHeTHYeCKHe  OCHOBBI AUrHOpUOHOTO  CKpELIMBaHMA.
AHanu3upyiolliee cKpelusasue. Mcrnosnp3oBanne aHaIM3UPYIOLIEro CKPELHBaHHA
JUIsi OTIpe/IeNIeHKsi FEHOTHIIa OCOOH.

CuenieHHOe HacienoBaHWe Tpu3Hako. Pabora T. Moprasa 10
CLIETIEeHHOMY HaclIeJI0BaHuIO reHoB. HapyuieHue ClLerneHus reHOB B Pe3ybTare
KPOCCHHI'OBEpPA.

XpoMOCOMHasi TEOpUs HACIIeICTBEHHOCTH. [‘'eHeTHYECKHE KapThl.



[eHeTHKa 1oja. XpPOMOCOMHOE ONpeJeNeHHe moja. AyTOCOMBI U MOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMeTHbIe OpraHH3MbI. HacnenoBanue
NPU3HAKOB, CIIETUIEHHBIX C MOJIOM.

M3MeHYMBOCTh. BH/Ibl U3MEHYHBOCTH: HEHAC/IE/ICTBEHHAs U HACJIEICTBEHHAs.
Ponb cpeasl B HEHACNeICTBEHHOM  M3MEHYHMBOCTH. XapakTepuCcTHKa
MOIM(PUKALMOHHON H3MEHYMBOCTH. BapuallHOHHBIH Pl U BapHALMOHHAS KPUBAS.
Hopma peakuuy npusHaka. KonuyecTBeHHBIE M KaueCTBEHHBIC NMPU3HAKM M HX
HopMa peakiyu. CBoCTBa MOIU(HUKALIHOHHOH H3MEHYHBOCTH.

HaciecTBeHHas, WJIH TFeHOTHNMYecKas, W3MeHYMBOCTh. KomOuHAaTHBHAA
U3MEHYMBOCTh. Melo3 W [0JIOBOM npouecc — OCHOBa KOMOWHATUBHOM
M3MeHYMBOCTH. MyTallMoHHas u3MeHunBoCTh. Knaccuukanms MyTallMi: T€HHBIE,
XpOMOCOMHBI€, "TeHOMHbI€. HacToTa ¥ NPUYHHBI MyTauuii. MyTareHHbie (aKTOpBI.
3aKOH FOMOJIOTHUECKHX PSJIOB B HACIIEACTBEHHON H3MeHurBOCTH H. N. BaBunosa.

BHesiiepHas HaCNeICTBEHHOCTh W H3MEHYHUBOCTb.

Ieneruka uenoBeka. Kapuortun uenoBeka. OCHOBHbIE METO/bl I'CHETHKH
YeloBeKa: reHealorHuecKui, 6IM3HEIOBbIH, IMTOreHeTHYeCKUH, GHOXMMHYECKHH,
MOJIEKYJIAPHO-TeHETHYECKHH. CoBpeMeHHOe onpezaeseHue reHOTHUIIA:
[TOJTHOT€HOMHOE CEKBEHHpOBaHHe, NeHOTUIIMPOBaHHE, B TOM YHC/E C NOMOIIBIO
[l [P-ananu3a. HacnencTseHHsle 3aboneBaHMs 4Ye/lOBEKa: TIEHHbBIC 0ose3HH,
GONe3sHH ¢ HAC/IEACTBEHHOM MPEIpPACTIONOKEHHOCTBIO, XPOMOCOMHbIE OONE3HH.
CoMaTvyeckie W reHepaTHBHble MyTalud. CTBOJOBBIE KIETKH. [TpUHLIMIIBI
340pOBOTO 06pa3a KH3HH, AHAr HOCTHKH, NPOGHIIaKIvK A JICHCHNIA [CHETHYCCKHX
Gonesneii. MeaMKO-TeHETHYECKOe KOHCYJIbTHPOBaHHE. 3HA4YCHHE MeIULIMHCKON
reHeTUKH B NPeIOTBPAILECHHUH U JIeYUeHUN NeHETHYECKUX 3a00/IeBaHUM YENIOBEKA.

JleMOHCTpalHK:

[Toprpetsi: I'. Menzens, T. Moprau, I'. 1e ®pwus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnumsr u  cxembl: «MoHorubpuaHoe — CKpeldBaHue W €TI0
LLUTOrEHETHYeCKasi OCHOBa», «3aKOH pacllelUleHHs W ero UWTOreHeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBI  raMeT», «JlurubpuHOE  CKpELMBaHHEY,
«llATONOrMYECKHEe  OCHOBbl  JAWTMOPHIHOTO  CKpEIMBaHHAY, «Meiio3»,
«B3aumoseiicTBue auIenbHBIX TeHoB», «['eHeTH4YeCKHe KapThl pacTeHu,
JKMBOTHBIX M uenoBeka», «[eHeTwka Mojia», «3aKOHOMEPHOCTH HAC/ICIOBaHMA,
clierUileHHOro ¢ mnosom», «KapuHoTuilbl HEAOBEKA W IKWBOTHBIX?, «Buasl
W3MEHYHBOCTHY, «MonubuKaMoHHas W3MeHYHBOCTh», «Hacnenosanue pesyc-
haxTopa», «'eHeTHKa rpynn KpoBw», «MyTallMOHHAsA H3MEHIHBOCTDY.

O6GopyaoBaHHe: MOJENH-aNIUIMKALUH «MOHOTHOpHUIHOE CKpPEILUBAHUE,
«HenonHoe aoMHHMpoBaHHe», «JIMrHOpHAHOE CKpELIWBAHHEY, «Ilepexpéct



XpOMOCOM», MMKPOCKON H MHKporpernapar «Jlposzoduna» (HOpMa, MyTallMH
dopMBI KpbLIIbEB ¥ OKPACKH Tena), repbapuii «I'OpoX MOCEBHOM».

JlaGopaTopHbie H NPAaKTHYECKHE paboThi:

Jla6oparopHas paGora Ne 5. «A3y4yeHune pe3ylibTaToB MOHOTHOPHIHOIO U
JAUTUOPUIHOTO CKPEIIMBaHUs Y 1po30¢ Ikl Ha FOTOBBIX MUKPOTMpPENapaTaxy.

Jla6oparopHas paGota Ne 6. «Mzyuyenue Mo (DUKALMOHHOW M3MEHYHUBOCTH,
MOCTpOEHHE BApUALIMOHHOTO psijia H BapUALIMOHHOH KPUBOH.

JlaGoparopHas paGota Ne 7. «AHanu3 MyTalMii Y JpO30QHIBI Ha OTOBBIX
MHKpOTIpenaparaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBleHue M aHajliu3 pOJOCIOBHBIX
yeJI0BEKaY.

Tema 7. Cenexuust opranuszmoB. OcHOBbI OHOTEXHOJIOTHH.

CeneKkIMsi KaK Hayka M mpolecc. 3apoikIeHHe CeleKLHH H JOMECTUKALIUS.
Vyenne H. U. BaBunosa O MLEHTpax MNPOUCXOKICHHA H MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MPOMCXOKICHH JHoMamHuX KUBOTHBIX. COpT,
NopoAa, LTaMM.

CoBpeMeHHbIE METO/Ibl CEJIEKLIUH. MaccoBblii ¥ MHAMBHIYyalbHbIH OTOOPHI B
CeNeKLIMM pacTeHWd M IHKHUBOTHBIX. OueHka »Kcrepbepa. bIN3KOPOACTBEHHOE
CKpellMBaHue — HWHOPHUIMHT. Uycras nauHusa. CkpellMBaHUE 4YHCTBIX JTUHHH.
[etepo3uc, WK rubpuaHas Cuia. HepoacTBeHHOE CKpeIIMBaHHE — ayTOPH/IMHT.
OrnanéuHas rubpuauMsaums W €€  yCrexH. WCKyCCTBEHHbIH MyTareHes H
fo/ly4eHne TMONUIIONOB. JIOCTIKEHHS  CETEKIHH pacTeHHH, JMXHUBOTHBIX H
MUKPOOPTraHM3MOB.

BHOTEXHONOrMs KaK OTpacib Mpou3BojAcTBa. I'eHHas WHKEHEPHH. Dtarsl
cosnanus pekombunanTHoi JIHK # TpaHCreHHBIX opranu3MoB. KierouHas
umkeHepus. Kietounbie Ky/ibTypbl. MUKpOKIOHATLHOE pa3sMHOXEHHE PacTEeHHH.
KnoHupoBaHHEe BBICOKONPOXYKTHBHBIX CebCKOXO3MCTBEHHBIX ~ OpraHM3MOB.

JKOJIOrMYECKMe W  ITUYECKHe  MpobIeMsl. MO —  TeHeTH4YeCKH
MoAM(UUMPOBAHHBIE OPTraHU3MBI.
JIeMOHCTpAaLIMHK:

Toprpersi: H. U. Basuios, H. B. Muuypus, I'. JI. KapneueHko, M. O.
HBaHOB.

Ta6muusl ¥ cxembl: Kapra «LIeHTpbl NMPOUCXOXKACHHA H MHOroo0pasus
KyJIbTYPHBIX pacTeHuii», «I1oposibl NOMAIIHKUX %HUBOTHBIX», «CopTa KyJIbTYPHbBIX
pacTeHui», «OraancéHHas rubpunMzanmsty», «PaboTer akanemMuka M. ®. UBaHoBa»,
«[Tomarmonaus», «OO6BEKTb OHOTEXHOIOTHKY, «KnerouyHsle KyJIbTypbl H
KJIoHUpOBaHKe», «KOHCTpyHpoBaHHE U MEPEHOC FEHOB, XPOMOCOM.

O6opy10BaHKe: MYJISKU TUI00B ¥ KOPHETUIOZ0B INKHX dopM U KyIbTYPHBIX
COpTOB pacTeHui, repbapui «CenbCKOXO03IMCTBEHHBIE PACTEHHU.



JlaGopaTopHbie M NPAKTHYECKHE paboTni:

Jxckypeuss «OCHOBHBIE METOZBI M JOCTM)KEHHS CeNEKIMM pacTeHuH |
HKHUBOTHBIX (Ha CeNeKIIMOHHYIO CTaHLIMIO, IJIEMEHHYIO bepmy,
COpPTOUCTIBITATENIbHBI  y4acToK, B TeIIMYHOE XO3AHCTBO, J1aOOpPaTOPHIO
arpoOyHMBEPCUTETA 1M Hay1HOTO LIeHTpa)».

11 KJIACC

Tema 1. DBosiloNHOHHAA OHOJIOTHS.

[IpeanocsUIKd BOSHMKHOBEHHA 3BOJIOLIMOHHON TEOpPHH. DBOJIONMOHHAA
TeopHs M €€ MeCTO B OHOJOrMH. BinsiHHe 3BOMIOLMOHHON TEOpUHM Ha Pa3sBUTHE
OMOJIOTHH M JIPYTUX HaYK.

CeuzerenscTsa dBomoiuy. [laneoHTONOrH4ECKHE: 10CJIe10BaTeIbHOCTh
HOSBIEHHS BHIOB B TAlEOHTONOTHYECKOH JIETOIHCH, nepexojiibie  HOpPMBI.
Buoreorpaguueckue: CXOACTBO U pasiuiue dayH u Gop MaTEPUKOB U OCTPOBOB.

IMOPHOIOTHYECKHE: CXOICTBA W pasidiui SMOpHOHOB pa3HBIX BH/IOB
103BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: FOMOJIOTUYHBIE, AaHAJIOrHYHBIC,
py/JMMEHTapHbIE OpraHbl, aTaBU3MBI. MosieKyIspHO-OHOXMMHYECKHE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX MeTaboIMYecKuX MyTed y BCeX
OpraHu3MOB.

Ipomonmonnas Teopus Y. JlapBuHa. [IpeanochlIKK  BOSHAKHOBCHHUS
napsuHM3Ma. JIBHXKyLIHE CHIIBI sgonmtoni BUAOB o JlapBUHY (M30BITOYHOE
pa3MHOXEHHE MpHU OrpaHA4eHHOCTH pecypcoB, Heomnpe/eneHHas U3MEHYHUBOCTD,
Gopbba 3a CyLIeCTBOBaHHE, ecTecTBeHHBbII 0T60D).

CuHTeTHYECKas TeOpHs IBOJIOLMH (CTD) u € OCHOBHBIE MOJIOKCHH.

Miukpossottors. [Tormynsuus kak eMHAL BHM/1a ¥ IBOJIIOLIMH.

JIBHOKYyIIME CHIIBI (dpaxTOpBI) IBOMOLMH BHIOB B MPUPOAC. MyTalrOHHbIA
mpoliecc ¥ KOMOWHATHBHAsS H3MEHIHBOCTD. [Tony/sUMOHHbIE BOJHBI H npeid
renoB. U3onsius U MUrpamus.

EcrecTBeHHbI 0TOOp — HAMpap/sloUMi  (akTop 3BONIOLHH. DopMbI
ecTeCTBeHHOro oTdopa.

ITpucnoco6IeHHOCTh OpraHW3MOB  Kak pe3ynbTaT 3BOJIOLMH. [Tpumepsl
MPUCIIOCOONEHHUH Y OPraHu3MOB. ApomMopo3bl U HAKOAATITALIHH.

Bux W  BHAoOOpa3oBaHHME. Kputepuu  BHJIA. OcHoBHble  (QOPMBI
BH1006pa30BaHus: reorpaguyeckoe, IKOJIOTHYECKOE.

Maxpo3BOIFOLHA. ®opMBl  IBOIIOLIMH: dunernyeckas, AMBEPreHTHad,
KOHBEpPreHTHas, napajjieibHas. Heo6paTHMOCTh 3BOJIIOLIMH.

[IpoMcXOXKAeHHe OT HeCrelMaru3upOBaHHbIX npenkos. [Iporpeccupytoias
crienManu3anys. AnanTiBHas paaualus.



JleMOHCTpalHHK:

[Moprpersi: K. JIunnei, XK. b. Jlamapk, Y, Jlapsun, B. O. Kosanesckuii, K.
M. Bap, 3. Iekkens, ®. Mronnep, A. H. CeBeplIOB.

Tabauiml ¥ cxeMbl: «Pa3BUTHE OPraHU4eCcKoro M1pa Ha 3emie», «3apoIbIlIx
O3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», — «DopMmbl Oopbbl 32
CyIIeCTBOBaHHUEY, «EcTecTBeHHbIH 0TOOpY», «MHOroobpasue CopToB pacTeHui»,
«MHoroobpaszue  MOpOA  KHUBOTHBIX), «ITonynsuun»,  «MyTauHoHHas
W3MEHUHBOCTB», «ApoMopdo3b», «Manoanantaunn», «O6uas aereHepaums»,
«JIpwKymme cuisl 3Bomouun», «Kapra-cxema MaplupyTa nyremecTBus 4.
JlapsuHa», «boppba 3a CylIECTBOBAHHEY, «ITpucnoco6IeHHOCTb OPraHu3MOBY,
«eorpauueckoe BUI00Opa3OBAHUEY, «DKONOTHYECKOe BHI000pa30BaHUE».

OGopyoBaHKe: KOJUIEKLHsS HACeKOMBIX C pasiHiHBIMH THIIAMH OKPAaCKH,
HabOp TUIOZIOB M CEMSsiH, KOJUICKLMUS «ITprmepbl 3alil IHbIX [ipUCIIOCOOIEHHH Y
SKHBOTHBIX»., Moaenb «OCHOBHBbIE HAMpaBieHHsS 3BOJIOLHKY, 06BEMHAsS MOJEINb
«CTpOeHHe roJIOBHOrO MO3ra MO3BOHOYHBIX).

Buoreorpapuueckas Kapra MHpa, KOLICKLH «®DOpMBI  COXPaHHOCTH
HCKOMAeMBIX JKMBOTHBIX M pacTeHMi», MOJeNb anrIMKalHs «[lepexpécT
XpOMOCOM», ~ BJI@KHBIE  TPEMaparhl «PaspuTHe Hacekomoro», «Pa3BuTue
NATYLWIKWA», MUKpoIpenapar «Jlpozoduna» (HopMma, MyTalKH GopMBI KpbLIbEB H
OKpacKH Tela).

JlaGopaTopHbie H NPaKTHYECKHE paborbi:

JlaGoparopHas pabota Ne 1. «CpapHeHue BHIOB IO MopdhoIoru4ecKoMy
KPHTEPHION.

Jla6oparopuas pa6ora Ne 2. «Onucanue MPUCIIOCOOIEHHOCTH OpraHu3Ma
€€ OTHOCUTEJIbHOIO XapakTepar,.

Tema 2. Bo3sHHKHOBEHHE H Pa3BHTHE KH3HH Ha 3emJe.

JloHayuHble TpPEICTAaBIECHAS O 3apOXNICHHM KU3HH. Hay4Hble THIOTE3bI
BO3HMKHOBEHHMs JKM3HM Ha 3emue: aOuoreHes W TAHCTIEPMHA. XumMuueckas
»BOJIOLMSA. AGHOTeHHBI CHHTE3 OpPraHWYeCKMX BEIIeCTB M3 HEOpraHUu4eCcKuX.
JKCNEePUMEHTANIBHOE MOATBEPXKACHHE XxUMHuecKoi 3Bomonnu. HadanbHbie 3Tarbl
Guonoruyeckoii ssomonuu. I'unoreza PHK-mupa. ®opMrupoBaHUe MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE TMPOTOKIJIETKH. [lepBble KJIETKH M HX OIBOJIOLHS.
®OpMHPOBaHHE OCHOBHbIX TPYTIN KUBBIX OPraHU3MOB.

Pa3BuTHE XM3HU Ha 3eMiie MO 3paM W MeprHO/aM. Karapxeil. Apxeuckas H
NpOTEepO30HCKas Pbl. [laneo3oiickas 3pa M €€ TMepHOIbL: KeMOpHICKHUH,
OpJIOBHKCKHIA, CHITYpUHCKHH, JIeBOHCKHi{, KAMEHHOYTOJIbHBIH, TEPMCKHH.

Me3030#icKas 3pa ¥ e€ NepHOLbl: TPHACOBLIH, IOpCKiiit, MeTOBOH.

KaiiHo3olickas 2pa M €€ TEpUHOJBL NaJeOreHoBbId, HEOreHOBbIH,
AHTPONOTEHOBBIH.



XapakTepuCTHKa KJIMMaTa ¥ reoOrH4ecKux MpoLeccos. OcHOBHbIE 3JTallbI
IBOJIIOLIMM PACTUTENIBHOIO U JKMBOTHOIO MHpa. ApoMOp(O3bl Y pacTeHHH H
’KUBOTHBIX. [TosIBIeHHE, pacliBeT U BHIMUPaHHE IPYTIN KUBbIX OpraHH3MOB.

CucreMa OpraHHYecKOro Mupa Kak OTPaXEHHWE 3BOJIOLMH. OcHoOBHBbIE
CHCTEMAaTHYECKHE rPyIIbl OpraHu3MOB.

BOJTIOLMS YeoBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue npeACTaBIeHUH O
MPOMCXOXKIEHUH dYenoBeka. MeToibl H3y4eHHs aHTPOIOIreHesa. Cxoncrea H
pa3HyMs YenoBeKa H KMBOTHBIX. CHCTEMATHYECKOE MOTOKEHUE 1eT0BeKa.

JIBroxy1ue CHJIBI (dakTophl) aHTPOIOreHe3a. HacnencTBeHHas
M3MEHUMBOCTS M  ecTecTBeHHbI oT6op. OOliecTBeHHbIH 00pa3  KHU3HH,
W3rOTOBJIEHHE OPY/UH TPy/a, MBILLUIEHHE, PEYb.

OCHOBHBIE CTAJHH M BETBH SBOJIOLIMM YeJOBEKa: aBCTPAIONUTEKH, HenoBek
ymenbiii, YenoBeK NPIMOXOISIINH, YenoBeK HeaHAepTalbCcKui, YenoBek
pa3yMHbIil. Haxo[k# HMCKOMAaeMbIX OCTAaTKOB, BpeMs CYIICCTBOBAHHA, obnacThb
pacrpocTpaHeHHs, 00bEM roJloBHOro M0O3ra, o0pa3 KU3HH, OpYIAHS.

Yenoseueckue pacsl. OcHOBHbple  OonbluMe  pachl:  €BpONCOMHAA
(eBpasuiickas),  HErpo-aBCTpaJOHHAs (3kBaTOpHasibHasi),  MOHIOJIOM/HAs
(a3MaTcKo-aMepuKaHckasi).  UepThl  NPHUCTIOCOOIEHHOCTH npeacTaBUTeNeH
YeNOBEYECKUX pac K YCJOBHSM CylIeCTBOBaHWsS. EIMHCTBO 4Y€OBEHECKHX pac.
Kputuka pacusma.

JleMOHCTpaIHK:

[Toprpers: ®. Peau, JI. Tlacrep, A. M. Onapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabnunusl U cxeMbl: «BO3HHKHOBEHHE ConHeyHOM cucTeMBbl», «Pa3BuTHE
OpraHM4ecKoro Mmupa», «PacTuTenpHas — KIeTKa», «KuBOTHasi  KIleTKa»,
«ITpokapuoTnueckas Kietka», «CoBpeMeHHas CHCTEMa OpraHMYecKoro Mupar,
«CpaBHeHHE AHATOMMYECKMX YepT CTPOEHHS 4esoBeKa H 4eJI0BEKOOOpa3HbIX
06e3psiH», «OCHOBHBIE MeCTa TaJeOHTOJIONHYECKHX  HAXOAOK  IpEKOB
COBPEMEHHOr0 4eloBeka», «JlpeBHe#ine OAN», «JlpeBane moan», «llepBbie
COBPEMEHHBIE JII0IH», «HenoBeyeckue pachly.

ObGopyaoBaHue: MY JISIKH «ITpoucxoxneHue yeJlIoBEKa» (6r0CTHI
aBCTpAJIONMTEKa, I{TEKAHTPONa, HEeaHAEpTalblia, KpPOMaHbOHIIa), CJIENKH WK
W306paKeHUsi KaMEHHBIX OpYAMH MepBOOBITHOTO He/lOoBeKa (KaMHH-4OMIIEPHI,
pybuna, ckpeGna), IeOXpOHOJIOrHYecKas tabnuia, Komiekius —«DopMbi
COXPaHHOCTH MCKOTIAeMBIX JKHBOTHBIX U PACTEHHI.

JlaGopaTopHble H NPAKTHYECKHe PaboThi:

ITpaktuyeckas pabora Ne 1. «M3ydeHne HCKOMAEMbIX OCTATKOB pacTeHu# H
HBOTHBIX B KOJUIEKLIHAAX).



DKCKypeHs «IBONIOLKMS OPraHWYeCcKoro Mupa Ha 3emine» (B €CTECTBEHHO-
Hay4HbI} MM KpaeBeT4eCKUi My3eH).

Tema 3. Opranu3zmbl H OKpY’Kaloliasi cpeaa.

JKOJIOrUs KaK HayKa. 3a/a4d U pa3zienbl SKONOorui. MeTozibl SKOIOrH4eCcKuX
HCCIeI0BaHMit. DKOIOrHuecKoe MHPOBO33pEHHE COBPEMEHHOT'O 4€JI0BEKA.

Cpeasl oOWTaHMs OPraHM3MOB: BOJHAj, HA3eMHO-BO3JYILIHAs, MOYBCHHAA,
BHYTPHOPTraHM3MEHHas.

Jxonorudeckue Qakropsl. Knaccudukauus 3KOJOTHIECKHX (bakTOpOB:
aBHOTHYECKHE, OMOTHYECKHEe M aHTpomoreHHble. JIeHCTBHE OSKOIOTHHECKHX
¢bakTOpOB Ha OPraHU3MBbI.

AGuoTHYeckue (AKTOPhl: CBET, TEMIIEPATypa, BIaXHOCTh. DOTONEPHOAM3M.
[pucriocobneHusi  OpraHM3MOB K neiicTBUIO  aOMOTHYECKHX  (HaKTOPOB.
Buonoruyeckue puTMbI.

Buotuueckue  Gaktopbl.  Buapl  OHMOTHYECKHX B3aUMOJIEHCTBUN:
KOHKYPEHIMs, XHIHMYECTBO, CUMOHO3 U €r0 (OpMBI. 11apa3suTU3M, KOONepaLus,
MyTyaju3M, KOMMEHCAIW3M (KBapTHPaHCTBO, HaxJIeOHUYECTBO). AMEHCAIIU3M,
HeiiTpanu3M. 3HadyeHHe OMOTHYECKHMX B3aUMOJICMCTBUM U CYLIECTBOBAHMSA
OpraHM3MOB B IPUPOJIHBIX COOOIIECTBAX.

JKONOrMUYECKHE XapaKTepUCTHUKH rnomyisuun. (OCHOBHBIE —TIOKa3aTen
MOMy/ISALMH: YHUCIEHHOCTh, IUIOTHOCT, POXAAEMOCTB, CMEPTHOCTD, MPUPOCT,
murpanus. JIMHaMUKa YHCICHHOCTH MOMYJIALMH U €€ PEryIALHuA.

JleMOHCTpallHH:

Toprpertsi: A. [ymbonsar, K. ®. Pynbe, 3. ['ekkens.

Tabnuusl # cxembl: kapra «[Ipupoansie 30HbI 3emin», «Cpeabl obuTaHus
oprauusmoB», «®oronepuonusm», «llomynsuum», «3aKOHOMEPHOCTH pocCTa
YUCIIEHHOCTH NOMyIAIMH HHY30pHH-TyhenbKi», «IIuIeBbIe UeTH».

JlaGopaTopHble H NPaKTHYECKHE PadboThi:

Jla6opatopras paGora Ne 3. «Mopdonorugeckue 0COOEHHOCTH PacTEeHHH M3
pa3HBIX MECT OOMUTaHHsD.

Jla6opatopHas pabora Ne 4. «BiusiHue CBeTa Ha pOCT H Pa3BAUTHE YEepEeHKOB
KoJieycay.

[TpakTrueckas pabora Ne 2. «IToacu€T miI0THOCTH NOMyJIALMHA pa3sHbIX BUI0B
pacTeHun».

Tema 4. CoobmecTBa H IK0JOrH4ecKHe CHCTEMbI.

Coob1ectBo opraHusMoB — OuoreHo3. CTpyKTypbl OHolIeHO3a: BHJIOBas,
MPOCTPAHCTBEHHasA, Tpodudeckas (numeBasi). Buas-nomuHaHTel. CBs3H B
OuoLIeHO3E.

KOJNOTMYeCKHe CHCTeMbl (3KochcTeMbl). IloHATHE 00 9JKOCHCTEME H
GuoreoricHo3e. PYHKIMOHATbHBIE KOMIOHCHTbI SKOCHCTEMbI: MPOAYLEHTEI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB H NMOTOK SHEPIHH B 9KOCHCTEME.
Tpoduueckue (MHIIEBble) YPOBHH OSKOCHCTEMBL. [lumeBbie LENMd W CETH.
OcHOBHbIE TOKa3aTelu 3KOCHCTeMbl: Ouomacca, NPOAYKLHA. JKOJIOTHYECKHE
MUPaMUIbI:  MPOAYKIMH, HYHCICHHOCTH, 6uomaccel. CBoMcTBa 3KOCHCTEM:
YCTOWYMBOCTD, CAMOPETYJIALINA, Pa3BUTHE. Cykieccus.

[Ipupo/HBIE FKOCHCTEMBL. IKOCHCTEMBI 038p M pek. DKOCHCTeMAa XBOWHOTO
WM LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOreHHble  SKOCHCTEMBI. ATpPO3KOCHCTEMBI. Y p60OIKOCUCTEMBI.
BHONIOrHYECKOe ¥ X03MCTBEHHOE 3Ha4eHHE arpO3KOCUCTEM H ypOO3KOCHCTEM.

BuopasHooGpasue Kak (akTop YCTOHYMUBOCTH IKOCHCTEM. CoxpaHeHue
GHOJIOrHYECKOro pa3Hoobpas3us Ha 3emie.

Vuenne B. . Bepnaackoro o Guocdepe. I'paHHMIIbl, COCTaB M CTPYKTYpa
6uocdepsl. JKuBoe BEIIECTBO M €ro dynkimu. OcobeHHOCTH GHOCepbl Kak
rnobanbHOM 3KocHCcTeMbl. JlMHaAMHYeCKOe paBHOBECHE H obpaTHas CBs3b B
ouochepe.

KpyroBopoThl BELIECTB M GHOreOXMMHYECKHE LMKIBI SIEMEHTOB (yrnepoza,
a30Ta). 30HANBHOCTH Guochepsl. OCHOBHBIE OHOMbI CYLIH.

YenioBeuecTBO B GHochepe 3eMiiH. AHTPONIOreHHbIE H3MEHCHHA B ouochepe.
" o6asbHbIe IKOJIOrHYecKue npodieMsl.

CocyiiecTBOBaHHE NPUPOIBI Pl YyeloBeYeCTBa. CoxpaHeHHe
6uopa3Ho00pa3ms Kak OCHOBA YCTOWYHBOCTH 6uochepsl. OcHOBa pallMOHATIBLHOIO
yrpaBlieHusi TPUPOJAHBIMH pecypcamMu H  HX ucronb3oBanue. JIOCTHKEHHS
OHOJIOTUHU ¥ OXpaHa MPUPO/IBI.

JIeMOHCTpAlHH:

IToprpetsi: A. Jlx. Tencnu, B. H. Cyxkaués, B. 1. BepHaJackui.

Ta6muusl 1 cxemsi: «[Tuimessie uenn», «buoLEHO3: COCTaB U CTPYKTYpa,
«ITpupoaHble COOOIIECTBAY, «llenu mnuTaHus», «IKOJOrHYecKas MUPaAMHUIAY,
«Buochepa 1 denoBek», «IKOCHCTEMA IIMPOKOIHCTBEHHOTO JIECay, «IKocucTeMa
xBoliHoro Jjeca», «BHOLEHO3 BOJAOEMa»,  «ATpPOLEHO3Y, «IIpumepHbIe
AHTPOINOTEHHblE ~ BO3JEHCTBUS Ha  MPHPOAY», «BaxHeiliie  HMCTOYHHKH
3arpsA3HeHMs BO3/lyXa U IPYHTOBBIX BOIY, «IToyBa — BaXKHeWIIasi COCTABIAIOIIAsA
6uochepbl», «PakTophl Aerpajalud mno4sy, «[TapaukoBbiil 3Gdekr», «PaKTOpHI
paJMOaKTHBHOIO 3arpA3HEHUs 6uoceps», «OOwas CTPyKTypa ouochepsi»,
«PacripocTpaHenue JKW3HH B 6uochepe», «O30HOBBIH OSKpaH ouochepsi»,
«Kpyrosoport yrieposia B Guochepe», «Kpyrosopor a3oTta B IPUPOAE».

OGopyzoBanKe: Mojelb-anmiuKauus «TunuyHbe GuOoLIEeHO3b», repbapui
«PacTuTeNbHBIE CO0BmECTBaY, Koulekuuy «buonenos», «Bpeautenu BaKHEHIIUX
CelbCKOXO3HCTBEHHBIX ~ KYJIBTYp», Tepbapun M KOJUICKLHH pacTeHWH W
JKHBOTHBIX, NPUHAUIEXKAIIME K PA3HBIM 3KOJIOrMYECKUM IpyMrnam OAHOTo BH/A,



Kpacnas kHura PoccuiiCkoH denepalui, H300paKeHHs OXPaHAEMBIX BHJIOB

pacTeHUi ¥ KUBOTHBIX.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS TIPOTPAMMBI  T1O
BUOJIOTMM HA BA30BOM  VPOBHE CPEHEIO  OBLIETO
OBPA30BAHUA

Cornacio ®I'OC COO, ycraHaBIMBaKOTCA TpeGoBaHMs K pe3ylbTaTaM
OCBOEHHMs OOY4alOLIMMHCA  MpOrpaMM  CPeIHEro obmero oOpa3oBaHHS:
JIMYHOCTHBIM, METAMPEAMETHBIM U NPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType JTWYHOCTHRIX De3yTbTaTOR ocroenust npenveta «buonorus»
BBIJIEJIEHBI CIEAYIONIMe COCTABIAIONIME: OCO3HAHNE 06y4aloMMHCs POCCHACKOH
rpak1aHCKON HIEHTHYHOCTH — FOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEILHOCTH
M camoONpe/e/ieHHo, Haluyue MOTHBAlMK - K obydennto  OHONOTHH,
LeJeHanpaBieHHOoe pa3sBUTHE BHYTPEHHHX ybexeHu# JHYHOCTH HA OCHOBE
KJIIOYEBBIX LEHHOCTEH M MCTOPHYECKHUX TpaaULMK pa3BUTHA ©HOJIOrHYeCcKoro
3HAHWS, TOTOBHOCTb M CIIOCOOHOCTH O0YHaIOMMXCS PYKOBOJICTBOBAaThCH B cBoei
eSTebHOCTH 1IEHHOCTHO-CMBICIIOBBIMHM  yCTaHOBKaMH, NPUCYILMMH CHCTEME
GUONOrMUEeCKOro  OOpa3oBaHHs, HAJIWYHE IKOJIOTHYECKOTo NpaBOCO3HAHUSA,
CIIOCOGHOCTH CTABUTh LIEJH ¥ CTPOUTD KH3HEHHBIC ILIAHBL.

JIAYHOCTHBIE Pe3yJbTaThl OCBOCHHUS TpEIMETa «Bbuosorus» JOCTUTrAlOTCs B
eqMHCTBE Y4eOHOM ¥ BOCIHMTATENbHOHM JeATE]bHOCTH B COOTBETCTBHH C
TPaJMIMOHHBIMH POCCHHCKMMH COLIMOKYTBTYPHBIMH. HCTOPUYECKMMH U JIyXOBHO-
HPABCTBEHHBIMM LIEHHOCTAMH, MPUHATHIMH B obiecTBe NpaBWJiaM¥ ¥ HOpMaMH
[IOBeJEHHs ¥ CIOCOOCTBYIOT IpoOLeccaM CaMOMO3HAHMA, CaMOBOCTIMTaHUs H
caMOpa3BUTHS, Pa3BHTHsA BHYTpEHHEH TMO3MLMH JIHYHOCTH, MaTpUOTU3MA,
yBaKeHHsI K 3aKOHY W IpPaBOMOPSJKY, HEI0BEKY TpyJa M cTapiieMy MOKOJICHHUIO,
B3aMMHOIO YBaXeHHs, OepeXHOro OTHOLICHHA K KyJbTypHOMY Hacleuio H
TpaJMLMAM MHOTOHALMOHAIBHOrO Hapoja Poccuiickoit ®enepauuu, Npupoae H
OKpyKaloliei cpese.

JIM4HOCTHBIE Ppe3y/bTaTbl OCBOCHHUS yyeGHoro mnpeamera «buonorus»
JIOJDKHBI OTpa)kaTb FOTOBHOCTH H crocoGHOCTh 0OYUYAIOIUXCS PYKOBOACTBOBATHCA
copMHUPOBaHHOH BHYTpEHHEH TO3MLHeH JHYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpMEHTALWH, MO3UTHBHBIX ~ BHYTPEHHHX yOexKIeH!H, COOTBETCTBYIOIIMX
TPaAMIIMOHHBIM LEHHOCTAM poccuiickoro o01iecTBa, paclIMpeHne YKM3HEHHOTO
OMBITA ¥ OMBITA IeSTETHOCTA B IPOLECCE peann3alii OCHOBHBIX HanpaBJIeHHH
BOCITUTATENILHOM J€ATENBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaaaHCKOro BOCIHTAHHS:

chopMHPOBAaHHOCTH rpakJ1aHCKOM MO3HLIAH 06y4arolerocs Kak akTUBHOIO ¥

OTBETCTBEHHOTO YIEHA POCCHICKOro 001IeCTBa;



OCO3HAHHE CBOMX KOHCTMTYLMOHHBIX MpaB H 0083aHHOCTEH, YBAXKECHHE
3aKOHAa M MpaBoIopsIKa;

FOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATENbHOCTH NMpU CO3/I1aHUH
y4eGHBIX TMPOEKTOB, PELICHHH yueOGHBIX M MO3HaBaTeNbHBIX 3a/ad, BBITNIOJTHEHUH
OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CHOCOGHOCTh ONpEENATh COOCTBEHHYIO MO3HIHIO IO OTHOIIIEHHIO K
SIBJIEHUSIM COBPEMEHHOM XU3HU ¥ OOBACHATH ed;

yMeHHe YYMThIBaTh B CBOMX NeHCTBHSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOLEHCTBYS JFofiel ¢ pasHBIMM yOeKIeHHAMH, Ky/IbTypHBIMHU LIEHHOCTAMH H
COLMATbHBIM T10JIOKEHUEM;

[OTOBHOCTh K COTPYJHHYECTBy B MpoLecce COBMECTHOTO BBITNOJTHEHUS
yueOHBIX, MO3HABAaTEJbHBIX H WCCNIeIOBATENbCKUX —3a/1a4, YBaKHTEIBHOIO
OTHOILLEHHS K MHEHHMIO OIMOHEHTOB TIpH 06CYX/IeHHH CIOPHBIX BOMPOCOB
GHOIOrH4eCcKOro coiepKaHus;

FOTOBHOCTH K T'yMaHUTapHOH H BOJIOHTEPCKOM IE€ATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIHTAHHA:

chopMHPOBAHHOCTh pOCCUICKO# rpaKIalCKoi HAEHTHYHOCTH,
MaTpUOTH3Ma, YBaKEHHS K CBOEMY HAapOLy, YyBCTBAa OTBETCTBEHHOCTH TEpEll
PoJMHOM, TOpPAOCTH 3a CBOM KpaM, CBOIO PoauHy, cBO#M s3bIK M KyJIBTYPY,
[POLLIOE ¥ HACTOALEe MHOTOHALIHOHAILHOTO napoza Poccuu;

[IeHHOCTHOE OTHOLICHHE K MPUPOJHOMY HACJICIHIO H naMsTHHKaM IPUPOJIbI,
nocTikeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

crOcOBGHOCTh OLIEHHBATh BKJIAJl POCCHHCKHX y4éHbIX B CTaHOBJICHHE H
pa3BuTHe OMONOrMHM, NOHMMAHHS 3HAICHUIA 6HOJOrMM B TO3HAHWM 3aKOHOB
MPUPO/IbI, B KU3HH 4€I0BEKA U COBPEMEHHOTO obuiecTsa,;

uneiiHas yOexAEHHOCTb, TOTOBHOCTH K CIIYKEHHIO u 3ammre OrevyecTsa,
OTBETCTBEHHOCTB 32 ero Cyaboy;

3) IyXOBHO-HPABCTBEHHOI0 BOCITHTAHHS:

OCO3HaHHE TyXOBHBIX LIeHHOCTEH poccriicKoro Hapoza;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMA, THYECKOIO NTOBEICHHUS,

CIIOCOBHOCTh OLICHWBATh CHMTYAlWIO M TPHHMMATh OCO3HAHHBIC peLeHHs,
OpHMEHTHPYSCh Ha MOpajlbHO-HPaBCTBCHHbIC HOPMBI Y LIEHHOCTH;

0CO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHHE YCTOHUMBOTO Oymy1iero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENAM, CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATAS IIEHHOCTEH ceMeiiHOM KW3HM B COOTBETCTBHHM C
TpajMuUMAMH HapoJoB Poccuu;

4) 2¢TeTHYeCKOro BOCITHTAHHS:

scTeTHYeckoe OTHOLIEHHE K MHpY, BKIIoYas 3CTETHKY ObITa, Hay4YHOro M
TeXHWYECKOIro TBOPYECTBa, CIIOPTA, TPYAa, 06111eCTBEHHBIX OTHOILIECHHH;



NOHUMaHHE IMOLIMOHAIIBHOTO BO3/IEMCTBHS JKUBOU NPHPOABI U e€ IIEeHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BUMJaX MCKYCCTBa, CTPEMIICHHE
MpOSBJATH KauecTBa TBOPYECKOM THIHOCTH;

5) ¢u3HuecKoro BOCHHTAHMI, ¢dopmupoBaHHS KyJIbTYpBI 3/I0pOBbSl H
3HMOLHOHAJbLHOTO O/1aronoy YHs:

IOHHMaHHe W peanu3alys 310poBOro H Ge3onacHoro obpasa KH3HH
(3mopoBO€  NUTaHHUE, cOGMIOeHHe ~ TMTHEHHYECKHX — Mpasui - M HOPM,
c6aaHCUPOBaHHbIH ~ PEXUM JaHSTHM W OTAbIXa, peryispHas (buznveckas
AKTHBHOCTB), OEPEKHOro, OTBETCTBEHHOTO H KOMITETEHTHOro OTHOLICHHSA K
cobcTBEHHOMY PH3HYECKOMY H [ICUXHYECKOMY 3710POBbIO;

[IOHMMAaHHE LEHHOCTH IlIpaBhi WHAMBHAYaIbHOIO K  KOJIEKTHBHOTO
6e30MacHOTO MOBEICH!s B CHTyalMsAX, YrpOXKAIOMMX 310POBBIO U JKU3HH MOJIeH;

OCO3HAHME TOCTENCTBIM ¥ HENPUATHS BPEIHBIX NPUBBIYEK (ymoTpebnenus
aNIKOroJisi, HAPKOTHKOB, KypeHus);

6) TPyAOBOIo BOCIHTAHHS:

FOTOBHOCTH K TPYJY, OCO3HAHHE LIEHHOCTH MacTepcTBa, TPYA0M00HE;

FOTOBHOCTh K AKTHBHOW JeATENIbHOCTH TEXHOJIOTHYEeCKON M COLMATbHOM
HanpaBJIeHHOCTH, CTIOCOGHOCTh WHHLMMpPOBATh, TIAHWPOBATE W CaMOCTOSTEbHO
BBEITTOJIHSATH TAKYI0 JAeATeIbHOCTD;

MHTEpeC K pasiuIHbIM chepam npohecCHOHATbHOH NeaTeNbHOCTH, YMEHHE
coBeplIaTh ocO3HaHHBIM BbIGOp OyamyleH npodeccurt | peanu30BbIBaTh
coGCTBEHHbIE JKU3HEHHBIE I1aHbIL,

FOTOBHOCTp M CMNOCOOHOCTH K o6pa3osanuio X camoo0pa3oBaHuIO Ha
NpOTSHKEHUH BCEM KHU3HM,

7) 3K0J0rHYeCKOro BOCIHTAHMS:

SKONOrMYecKH 11e71eco00pasHoe OTHOLICHHE K TpUpojie KaKk HMCTOYHHKY
KH3HHU Ha 3eMie, OCHOBE e€ CyIIeCTBOBaHHA,

NoBbILLIEHHE YPOBHA KOJIOrMUYECKON KYJbTYPbl: npuoOpeTeHHe OMbITa
[TAHMPOBAHMs MOCTYNKOB M  OUEHKH UX BO3MOKHBIX TOCTEACTBHH JUIA
OKpYKaroILen Cpeibl;

OCO3HaHHWe TI00abHOro XapakTepa 3KOJIOTMYECKUX MpodieM H nyTed HMX
peleHMs;

CIIOCOOHOCTH UCIOJB30BATH npuobpeTaembie TIpH p3ydeHuu Ouonorn
JHAHMS W YMEHHMs TMpU peLICHHUH npobneM, CBS3aHHBIX C paluoHabHbIM
NPUPOONOJIB30BAHNEM (cobmionenne  npasul  [OBSACHHA B TpHUpOAe,
HAMpaBJIeHHBIX Ha COXpaHCHHE paBHOBECH B OKOCHCTEMAX, oXpaHy BH/IOB,
sxocucTeM, Guochepsl);



aKTUBHOE  HEMpHUATHE NeHCTBUM, TNPHHOCALIMX  BPEl oKpyKatolen
TIPUPOJIHOH Cpefie, yMCHHE [POrHO3MPOBaTh HEOIAroNpHATHBIC JKOJIOrHYECKHE
nocaeACTBHS MpeANPUHAMACMBIX NeWCTBHM ¥ NPeIoTBpaIlaTh UX;

HaJIMYMe Pa3BUTOrO KOJIOrHYECKOro MBILIEHHUS, IKOJIOTHYECKOH KyIbTYPBL,
omnbITa NesTeNbHOCTH JKOJIOTH'IECKOH HANpaBrIeHHOCTH, yMEHHUs
pyKOBOJCTBOBAaThCS UMH B [103HaBaTeIbHOM, KOMMYHUKATHBHON H COIMAIBHOM
MpaKTHKe, TOTOBHOCTH K y4acCTHIO B MPaKTHYECKOW NeATETbHOCTH 3KONOrHYECKOH
HanpaBJIEHHOCTH;

8) LHeHHOCTH HAY4YHOr0 NO3HAHUS:

cOPMUPOBAHHOCTH MHMPOBO33PEHHA, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKH H 06IIIeCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha Juanore
KyJBTYP, COCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE 43BIKOBOM M UMTATENbCKOM KyJbTypbl Kak CpEACTBa
B3aMMOIEHCTBHS MEXLy JIOIbMH H MO3HAHKS MUDa;

[OHHMaHHe crenupuKy OHONOTHM KaK HAyKH, oco3HaHus €€ poilH B
(GOpMMpOBaHMH PALMOHANBEHOTO HAYYHOTO MBILLICHUS, CO3/aHMH 1LIEJIOCTHOTO
npe/CTaBieHns 00 OKpYKaroIeM MHMpe Kax ¢ e[HCTEE NPUPCTS, yenoBeKka U
obmiecTBa, B TMO3HAHMU TMPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHHH npobneM
COXpaHeHHsi MPUPOHOTO PaBHOBECH,

y6ex1€HHOCTE B 3HAYUMOCTH OHONIOTHH IS COBpEMEHHOM LMBUIIN3ALHH:
obecrieueHHsi HOBOTO YPOBHS pa3BUTHA MEIMIMHBI, CO3JaHHe TNepCreKTHBHbIX
GHOTEXHONOTHH, CMOCOOHBIX  pelaTh pecypcHbIe npobiemMbl  pa3sBUTHA
JeOBeUeCTBa, MOKCKA IyTeH BhIXOJA U3 106aTBHBIX IKONOTHYECKHX MpodieM U
oBecriedeHHsi  mepexoja K YCTOHYMBOMY pa3BUTHIO,  PALMOHATLHOMY
HCIIOTB30BAHUIO TPHPOJHBIX PECYpCOB H hOpPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B MONyHCHHH GHONOTMYECKMX 3HaHMM B HeJX
NOBBILIEHHsT 0O0uIeH KyJIbTYpbl, eCTECTBEHHO-HAy4HOH TPaMOTHOCTH, Kak
COCTABHOM 4acTy (yHKIMOHATBHOH IPAMOTHOCTH 0byyarTIUXCH, dbopmMupyemMoi
npy U3y4eHUH OUOJIOTUH;

[IOHUMaHHe CYIIHOCTH MEeTOJIOB MO3HAHHA, MCIIOJb3YEMBIX B €CTECTBEHHMIX
HayKaX, CMOCOOHOCTH HCIOJb30BATh monydaemble 3HAHMA U aHanH3a H
06 BSCHEHHUS SBIEHUN OKpPY)KAIOIIEero Mupa MPOUCXOMAIMX B HEM M3MEHEHMH,
yMeHue Jenarb 0GOCHOBAHHbIE 3aK/IIOYEHHsi Ha OCHOBE HAydHBIX ¢dakToB H
UMEIOIMXCS TAHHBIX C LENbIO MOy CHHA JIOCTOBEPHBIX BBIBOJIOB:

cIOCOGHOCTH CaMOCTOSITEIBHO MCIOJIB30BATE OHONOTHYECKUE 3HAHUA I
pelieHust NpobsieM B pealbHbIX JU3HEHHBIX CHTYaLMAX;

OCO3HAHME LEHHOCTH Hay4HOH JeATelbHOCTH, FOTOBHOCTb OCYIIECTBIATH
[IPOEKTHYIO ¥ HCCIIeI0BATENECKYTO eSTebHOCTD WH/WBHLYAbHO U B IPYTITIC;



FOTOBHOCTh M  CHOCOOHOCTH K  HEMNpEphIBHOMY obpa3oBaHHI0 H
caMo006pa30BaHMIo, K AKTHBHOMY IMOTyHEHHIO HOBBIX 3HaHMN O OuoNOrMM B
COOTBETCTBHH C JKH3HEHHBIMU MOTPEOHOCTAMY.

METAINIPEJMETHBIE PE3YJIBTATHI

MeTanpeMeTHbIe Pe3yJbTaThl OCBOCHHA y4eGHOro npeamera «buonorus»
BKJIIOYAIOT: 3HauMMble Ui (OPMHUPOBAHHMA MHPOBO33peHHs  O0yHaIOLIHXCA
MEXIUCLIMIUTMHAPDHBIE (MeXTpeMeTHbIe) oOlIeHay HbIe MOHATHA, oTpakalolue
[1eJIOCTHOCTh HAy4HOH KapTHHbI MHpa H crielMuKy METOAOB TMNO3HAHHUA,
MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BewIeCTBO, IHEPTHsl, ABNEHHE, MPOUECC,
cHcTeMa, HaydHbIH (aKT, MPUHLKII, THIOTE3A, 3aKOHOMEPHOCTb, 3aKOH, T€OpH4,
uccienoBanue,  HabmoneHue,  MU3MEPEHHE, IKCMEPUMEHT M ApYTHUX),
yHHBepCcallbHble y4eOHbIe neiicTBus  (MO3HABATEIbHBIC, KOMMYHHUKATHBHBIE,

peryisTUBHbIE), obecne4ynBaroLIHe dbopMUpOBaHUE (yHKIIHOHALHOH
rpaMOTHOCTH H COLMANbHONW KOMIMETEHIMH OOYy4aloUIMXCs, CIOCOOHOCTD
00y4aroLIUXCs MCNOJIb30BaTh OCBOEHHBIE MEXAUCUMUILTMHAPHBIE,

MHpOBO33peHYECKHe 3HAHUA W YHUBEPCAIbHbBIE yueGHble ~ JAEHCTBHA B
[Ho3HABATE/IbHOM ¥ COLIMATBLHON MPAKTHKE.

MeTanpeMeTHbIe Pe3y/IbTaThl OCBOCHHA NpOrpaMMbl CPEIHEro obuero
06pa30BaHMs JOJDKHBI OTPaXaTh:

OBaaieHHe YHHBEPCAJIbHBIMH yueOHbIMH no3HaBaTeJIbHbIMH
NeHCTBHAMH:

1) 6azoBbie JOTHYECKHE AeHCcTBHA:

camocTosTeNbHO  (GopMynaHpoBaTh - M aKTyalu3upoBaTh npobaemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

MCIIONB30BaTh MPH OCBOGHHH 3HAHWH MpUEMBI JIOTHYECKOTO  MBIIIICHH
(aHanu3a, CHHTE3a, CPaBHEHHA, Ki1accuuKaluy, 060011eHNs ), PACKPbIBaTh CMBIC]I
GHONOrHUEeCKUX MOHATHMN (BBLIENATh MX XapaKTEpHbIC MpU3HAKHK, YCTaHABIHBATH
CBSI3U C IPYTHMH NOHATUSIMH );

onpejensATh LENH JeATeNbHOCTH, 3ajaBasg napameTpbl W KpHMTEpHH HX
JIOCTHIKEHHSI, COOTHOCHTB pe3yJIbTaThl JIeSTENBHOCTH C MOCTABICHHBIMHU LCTIAMH,

HCIIONIB30BaTh OUOIOrHYECKHe MOHATHSA U o6bsicHeHUs: (HAKTOB U ABICHHH
JKUBOU MPHUPOBI,

CTPOMTH JIOTHYECKHE pacCykICHHA (MHAYKTUBHbIE, JAEAYKTHBHbBIC, IO
AHAJIOrMK), BHISBIATH 3aKOHOMEPHOCTH H MPOTHBOpEYMs B PacCMATPUBAEMBIX
ABJIEHUSX, GOPMYIHPOBATH BHIBOJIbI M 3AKIFOHEHH;

MPUMEHATD CXEMHO-MOJIe/IbHbIE ~ CPEICTBA s npeAcTaBleHUs
CyILIECTBEHHBIX CBS3eH H OTHOLIEHHMH B W3ydaeMbIX OHOJNIOrHYECKHX obbeKTax, a



Taloke  TMPOTHBOpEYMH  pasHoro  poaa, BBISIBJICHHBIX B pasiav4HbIX
¥HGOPMAIIMOHHBIX HCTOYHHKAX;,

paspabaTbiBaTh IUIAH PELICHHS npobiieMbl ¢ y4€TOM aHanu3a MUMEFOIIUXCH
MaTepHaJIbHBIX M HeMaTepHanbHbIX PECYPCOR:

BHOCHTH KOPPEKTHBBI B IEATEIbHOCTD, OLCHUBATH COOTBETCTBHE PE3YIHTATOB
11eJISIM, OLIEHMBATh PUCKH nocAeACTBHIA NeATENIbHOCTH;

KOODJMHMpOBaTh ¥  BBITOJHATH paGory B YyCIOBHMAX  pealbHOTO,
BUPTYAIbHOTO ¥ KOMOWHHPOBAHHOTO B3aUMOIEHCTBHUSA;

pa3BMBaTh KpeaTHBHOE MBIILICHAC MpH pelieHuH KU3HEHHbIX npobieM.

2) GazoBbie HCC/IE10BATEIbCKHE nedcTBHA:

BJ1a/IeTh HaBbIKAMH yqeﬁﬂo—nccnenonaTenbcxoﬁ ¥ TIPOEKTHOM JIesTeIbHOCTH,
HaBBIKAMM  paspelueHus —mpodnem, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
caMOCTOATEIEHOMY MOMCKY METOJIOB PEIICHHA MpaKTUYECKUX 3a/a4, MPUMEHEHHIO
pa3TMYHBIX METOJIOB MO3HAHMS,

MCTIONB30BATh Pa3WYHble BUJBI JEATETBHOCTH 10 TOJy4EHHIO HOBOIO
3HAHUSA, €ro UHTeprpeTalHH. npeobpa3oBaHuio M MDUMEHCHHMIO B y4eOHBIX
CHTYAIHUsX, B TOM YHCJIe NPH CO3/IaHMH y4eGHBIX ¥ COLMANBHBIX MPOEKTOB;

¢dbopmupoBaTh HAy4HBIH THI MBIIUICHHS, BIAETE Hay4HOM TepPMUHOJIOTHEH,
KITFOUYEBBIMH MTOHATHUAMHA ¥ METOAMM;

cTaBuTh M (HOpMYyIHpOBaTh cobcTBEHHBIE 3aa4¥ B o6pazoBaTebHOH
JeATeTbHOCTH ¥ KU3HEHHBIX CUTYAIUAX,

BLISB/IATH [PHUMHHO-CJIEJCTBEHHbIE CBA3H H aKTyaJlu3upoBaTh 3ajaady,
BBUIBMraTh TrMroTe3y e€ pelleHHMs, HaXOIHUTP apryMeHTBl Ul J10Ka3aTelbCTBa
CBOMX YTBEpKIEHHH, 3/1aBaTh NapaMeTphbl H KpUTEPUH PEILCHHS;

aHaNM3UpoBaTh MONy4YeHHBIE B XOIC pelleHusi 3aja4M  pe3yJbTaThl,
KPUTHYECKM OLEHHWBATh MX JIOCTOBEPHOCTh, IPOrHO3MPOBATH H3MEHEHHE B HOBBIX
yCIOBHAX:

1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLCHUBATE pUOGPETEHHBIN OIbIT,

OCYyLIECTBIIATh Lle/leHaNpaBJIeHHBIM TOMCK MepeHoca CPeacTs U crocoboB
neiicTBUS B NpodecCHOHATBHYIO CPELLY;

yMeTh TepEeHOCUTh 3HaHUA B [IO3HABATENIbHYIO M TMPAKTHYECKYIO obnacTu
KHU3HEAEATEIBHOCTH;

yMeTh HHTErpUpOBaTh 3HAHHUA U3 pa3sHbIX MPEAMETHBIX obnacTei;

BBIIBMTaTh HOBBIE WJEH, Mpeaararb OpUrMHAIbHBIE MOAXO/bI W PCIICHHM,
CTaBUTH MPOGJIEMBI M 3a/1a4H, [I0ITYCKAKOUIHE anbTepHATUBHBIE PEIICHHUS.

3) pabora ¢ uHdopmanuei:

OpHEHTHPOBATBCS B PA3IUIHBIX ycTOYHMKaxX HHMOpMaLHH (TEKCTe yueOHOro
ocobusi, HAyYHO-TIOMYJIAPHOH JIUTEPaType, GUOJIOTHYECKHX CloBapax H
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX Gazax naHHbIX, B VIHTepHeTe), aHAIM3MpOBaTh



uHGPOPMALHIO PA3IHIHbIX BUAOB 1 dbopm npe/IcTaBIeH s, KPHTHIECKH OlIEHUBATh
& JIOCTOBEPHOCTh M HEMPOTHBOPEYMBOCTD;

dopMyIMpOBaTh 3anpoChl ¥ MPUMEHATE pa3JM4HbIe METO/bl TMpH TOHCKE H
ot6ope GHONOTMYECKOH uH(opMaLuy, HeoOXoAUMOM /I BBINOJHCHHA y4eOHBIX
3a1a4;

npuobpeTaTh OIBIT HCIONB30BAHMA uHGMOPMALMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHil, COBEPIIEHCTBOBATE KYJIbTYpY aKTHBHOTO MCIOB30BaHUs pa3InYHbIX
[TOUCKOBBIX CHCTEM;

caMOCTOSTEIbHO  BbIOMpaTh  ONTHUMAJIbHYIO dopMy  NpeACTaBICHHA
Gronornueckoil uHGOpMaLKMK (CXEMBbI, rpaMKH, JUarpaMMmel, TabIMIIbl, PUCYHKH
U Ipyroe);

HCIIONB30BaTh HAydHBIA S3bIK B KauyecTBe CpPEACTBA npu pabore ¢
6uonoruyeckoii MH(OpMALMe: NPUMEHATh  XUMUHECKHC, dusnueckue M
MaTeMaTHYeCKHe 3HaKH U CHUMBOJIBI, dopmysl, abOpeBHaTYpY, HOMEHKJIATYPY,
HCronb30BaTh M MpeodpasoBbIBATH 3HAKOBO-CHUMBOJIHUECKHE  CPE/CTBA
HarJIsAHOCTH;

BlajleTh ~ HaBhIKAaMH  pacmio3napanus ¥ 2ammTRl  WHGOpMAILIUH,
uHdOpMaLMOHHOH 6€30MaCHOCTH JTHIHOCTH.

OgJ1aieHHe YHHBEPCATbHbIMH KOMMYHHKATHBHBIMH 1eHCTBHAMM:

1) obmenue:

OCYIIECTBIIATh KOMMYHHKALMH BO BCEX cpepax KHU3HH, AKTUBHO y4acTBOBaTh
B IMasiore WM AMCKyCCHH MO CYyIeCTBY obcykaaeMol TeMbl (yMeHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEJIbHO BBITIOJTHEHUSA npeiaraeMon
3a/[a4¥, YYUTHIBATH MHTEPECHI W COIIACOBAHHOCTR MO3ULMI JPYTHX y4aCTHUKOB
JuMaora Ui JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHbIe CPEICTBA obLIeHHs, TMOHUMaTh 3HA4YEHHUE
COLMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HHKHOBEHHA KOHGIMKTHBIX CHTYyalHH,
yMeThb CMSr4aTh KOHQIUKTBI H BECTH 1IeperoBOpbl;

BIajieTh PasIM4HBIMU Crocobamu obIIeHHs ¥ B3aMMOIEHCTBUS, MOHUMATD
HAMEepeHHs JPYTUX JIOJIeH, MPOABIATH yBaXHTeJIbHOE OTHOLICHHE K cobeceJHUKY
1 B KOpPpEKTHOH dopme GopMyTHpoBaTE CBOH BO3paXKEHHS,

pa3BEPHYTO M JIOTHYHO H3jaraTh CBOIO TOYKY 3pEHHs C HCMOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasi 1eATeIbHOCTh:

[OHMMAaTh W MCIOJIB30BaTh MPEUMYILIECTBA KOMAH/IHOW ¥ MHIMBHIYaIbHOH
paboThI MPU peLICHUH 61oIOrHuecKoil mpobeMbl, 000CHOBBLIBATH He00X0AMMOCTh
NpHMEHEeHHs TPYNMOBBIX GOpM B3aMMOJIEHCTBHS TIPH pellieHHH yueOHOH 3a1a4n;

BHIGMpPATh TEMAaTHKY W METO/bl COBMECTHBIX neiicTBHE ¢ y4ETOM OOMIMX
MHTEPECOB ¥ BO3MOKHOCTEH KaXK/0r0 1IeHa KOJUIEKTHBA!



NMpUHUMATh  LEIH COBMECTHOM  [EATENbHOCTH, OpraHW30BBIBATL M
KOOpAMHUPOBATh JACHCTBUS TIO eé JOCTH)KEHHIO: COCTaBl/IATH IlIaH JeWCTBUMH,
pacrpeneniTh poiu ¢ yuéTOM MHEHH# Y4JacTHHKOB, obcykaaTh pe3ybTaTbl
COBMECTHO# paboThI;

OLlEHMBATh KayecTBO CBOEro BKjIaja M KaXJa0ro y4acTHHKa KOMaH/Ibl B
oM Pe3yTBTAT 110 Pa3paboTAHHBIM KPUTEDHAM:

npeanaraTh HOBbIE IPOEKTHI, OLCHHBATH Waed C TO3UIMKA HOBU3HB,
OpPHUIMHAIBHOCTH, NPaKTHYeCKOH 3HaYUMOCTH;

OCYLIECTB/IATh TO3UTHBHOE cTpaTerndyeckoe MOBEJCHHE B pa3NIuYHbIX
CHTYaLMsX, NPOSIBIIATE TBOPYECTBO H BoOGpaxeH#ne, ObITh HHUIMATHBHBIM.

OBJ1ajieHHe YHHBEPCAIbHBIMH pery/IsiTHBHBIMH NeHCTBHSMH:

1) camoopranu3auus:

HCTIONE30BaTh OMONOTMYECKHE 3HAHMA MUl BbLABICHHA npobnem U HX
pelueHus B )KU3HECHHBIX U yueGHBIX CHTYaLHUsAX;

BHIGMpaTh Ha OCHOBE OMONOrMHYECKHX 3HAHWM 1le/IeBbie M CMBICIIOBBIC
YCTaHOBKH B CBOMX JICHCTBHAX H MOCTYINKax M0 OTHOLICHHIO K ’KMBOM TPUPOJE,
CBOEMY 3/I0POBBIO M 3/10POBBIO OKPYKAIOLIHX,

CaMOCTOSITENIBHO OCYIIECTBIATH MO3HABATE/IBHYIO NesSTeNbHOCTD, BBISABIATDH
npobemsl, CTaBUTh ¥ (OPMYIHPOBATH coBCTBEHHBIE 3aaui B 06pa30BaTe/bHON
JesATENBHOCTH M KU3HEHHBIX CHTYalHAX;

caMOCTOSITEJIbHO ~ COCTAaBIATh TUIAH  PEeIICHHS npo6iieMpl € Y4ETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHHH;

71aBaTh OIIEHKY HOBBIM CHTYyalUiM;

pacLIMpsATh PaMKH y4eGHOro npeiMeTa Ha OCHOBE JIMYHBIX npeanoYTeH!H;

eJiaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATE €O, GpaTh OTBETCTBEHHOCTH
3a pelleHne;

OLIeHMBATh NPUOOPETEHHBIA ONBIT;

crioco6CTBOBaTh (DOPMHPOBAHMIO M TPOSBIICHHUIO IIMPOKOH IPYAHLIMA B
pasHbix o0nacTax 3HaHWH, TOCTOSHHO TMOBBIIATH CBOM obpazoBaTe/ibHbI 1
KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYyalUsiM, BHOCHTDH KOPPEKTUBBI B AEATEIBHOCTD,
OLIEHHBATh COOTBETCTBHE PE3YIHTATOB IIEIIAM;

BIaJeTh  HaBbIKaMH no3HaBaTeNbHOM  peduekcud  KaKk  OCO3HAHMA
coBepIIaeMbIX JEHCTBHH | MBICTMTE/IbHBIX TPOLIECCOB, MX Ppe3yibTaToB H
OCHOBAHMi, MCMOIb30BaTh MPHEMBI pedrekcHH IS OLCHKH CHTYyalHH, BbIOOpa
BEPHOIO PELLCHHS,

yMeTh OLEHHBaTb DHCKM W CBOCBPEMEHHO [IPUHMMATh PpELIeHUs Mo HX
CHWKEHHMIO;



MPUHAMAaTh MOTHBBI M apryMeHTbl JpYruX TpH aHajM3e pe3ysibTaToB
JIESATeIbHOCTH;

3) npunsiTHe ce0s U APYTrHX:

MpUHAMATH ce0sl, TOHHMas CBOH HEIOCTaTKH H JIOCTOMHCTBA;

NpPUHMMATh MOTMBbl M apryMEHTBI Apyrux MpH aHaiM3e pe3ybTaToB
NeATEeNIbHOCTH;

TpuU3HABATh CBOE PaBO M NPABO JpYTHX Ha OLIMOKH;

pa3BUBATH CIOCOOHOCTH MOHMMATH MU C MO3HLHH Jpyroro 4ejaoBeKa.

NPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHBIe pe3yJbTaThl OCBOCHHsA TPOrpamMel COO no Ouonorud Ha
6a30BOM ypPOBHE BKJIHOYAIOT cnieruduyeckue Ui yueOHOro npeaMera «buonorus»
Hay4Hble 3HaHWs, YMEHHA H criocobbl IEMCTBHMH 10 OCBOSHHUIO, HHTEPIPETALIMH 1
npeoGpa30BaHUIO 3HAHHMH, BUAbI ICATEIBHOCTH 110 MOJyYEeHHIO HOBOTO 3HaHWs H
MPUMEHEHUIO 3HAHWH B Pa3NTHYHbIX yueOHBIX CHTyalHsX, a TaKke B peajlbHBIX
JKU3HEHHBIX CHUTyalUsX, CBA3AHHBIX C 6uonorueii. B nporpamme NpeAMETHBIC
pe3y/ibTaThl NpeCTaBleHbl 10 rojaM o0yueHus.

I[IpeaMeTHBIE pe3y/bTaThl OCBOCHUA y4eOHOro mnpeamera «buonorus» ¢ 10
KJlacce OJDKHBI OTpaXaTh:

c(OpPMHUPOBAHHOCTH 3HAHHH O MECTE H pOJH OHOJIOTHMHM B CHCTEME HAay4YHOTO
3HAHWSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTeCTBEHHO-
HAyYHOM KapTHHBI MHpa W HaydHOTO MHPOBO33pEHHUsI, O BKJaJe POCCUHCKHX H
3apyOeXHBIX Y4E€HBIX-OHOJIOTOB B pasBuTHE OHOJIOTHH, byHKIHOHATIBHOH
PaMOTHOCTH 4eJloBeKa JUIsi PELIeHNs XKUIHEHHBIX 3aj1a4;

yMeHHME DPacKpbiBaTh COAEpKaHHE 6HOIOrHYECKMX TEPMHHOB M TMOHSATHH:
JKW3Hb, KJETKa, OpraHu3M, MeTabonus3m (o6MeH BemIeCTB M NpEBpALICHHE
3HEPruu), roMeocras (caMoperyJsLus), ypoBHeBas OpraHu3alus JKUBBIX CHUCTEM,
caMOBOCTIpOM3Be/IeHN e (PEenpOAYyKIHs), HACIeACTBEHHOCTD, W3MEHYMBOCTb, POCT H
pa3BHUTHE;

yMeHHe u3narath OHOJOrMYeCKHe TEOpHH (kneTo4Hasi, XpPOMOCOMHas,
MyTallHOHHAs, LEHTpajibHas JorMa MOJIEKYJIiDHOH  OMOJIOTHH), 3AKOHBI (I.
Mennens, T. Mopraua, H. V1. BaBuiiosa) u y4eHns (0 1eHTpax MHOroobpasus
MPOMUCXOKIEHHS KyIbTYPHBIX pacrennii H. W. Bapusiosa), onpeaessTh rpaHUIbl
MX IPMMEHHUMOCTH K )KHBBIM CHCTEMaM;

yMeHHe BlIaJIeTh METOJIaMH Hay4HOTO TO3HAHMS B Guonoruu: HabmoneHHe U
ONMCAHHE KMBBIX CHCTEM, TPOLECCOB M SIBJICHWH, OpraHusalliid npoBeeHHE
6HONOrMYECKOro  JKCTIIEPUMEHTa,  BbIABHJKEHHE — THINOTE3BI, BBISIBJICHHE
3aBUCUMOCTH MEXKJy HCClIeIyeMbIMH BeEIWYHHAMH, 00bsCHEHHE TOJTYYEHHBIX



pe3yJIbTaToB, MCIOJIB30BAHHBIX Hay4HBIX MOHATUN, TEOPUH M 3aKOHOB, yMEHHE
JeNaTh BbIBO/IbI HA OCHOBaHHMH MOTYYEHHBIX pe3yIbTaToB;

yMEHHe BBIAEIATh CYLIECTBEHHBIE NPH3HAKH BUPYCOB, KJIETOK TPOKapHoT U
JYKapHOT, OJHOKIETOYHBIX W MHOrOKIETOYHBIX OpraHM3MOB, OCOOEHHOCTH
MpoIeccoB: OOMeHa BEIUECTB W MPEBPALICHHUA SHEPruH B kiaerke, GoTOCUHTE3A,
[UIACTHYECKOTO W HSHEepreTHyeckoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meiio3a,
ONJIONOTBOPEHHS, ~PA3MHOXEHHsl, HWHIMBHIYAIbHOTO  Pa3sBHTHA opraHusma
(oHTOTEHE3),

yMeHHe TMPUMEHSTh MOJTy4YeHHbIE 3HAHMA JUIA 00OBsiIcCHEHHST OUOJIOTMYECKUX
MPOLIECCOB M SABJICHUH, IS NPUHATHA MPaKTHYECKUX PELICHUH B MOBCEIHEBHOM
KH3HM C Lenbio obecredeHusi GE30MacHOCTH CBOEro 3/0pOBbA W 3/10POBBA
OKpYKAIOUMX Jto/ieH, COO/I0IeHHs HOPM rPaMOTHOTO [oBeIeHHs B OKPYKarolleH
NPUPOAHON cpeje, MOHMMaHUE HEOGXOIMMOCTH WCTIONb30BaHUsA JOCTHKECHUH
coBpeMeHHO#  Ouonorun M GUOTEXHOJIOTMM IS PalMOHAIbHOIO
MPHPOAOIIONIE30BAHUSA;

yMeHHe pellaTh OlIeMEHTapHble TeHEeTHYECKHE 3aJa4yd Ha MOHO- H
JUrHOpHIHOE CKpelMBaHKe, CIEMUIEHHOe HAC/IeN0BaHue, COCTABJIATh CXEMBbI
MOHOTHOPHMHOTO CKpellMBaHHs Ui MPeACKasaHus HACJIe[JOBAHHS TPU3HAKOB Y
OpraHU3MOB;

yMeHHe BBIMONHATh NabOpaTOpHble W MDAKTHIECKHE paboThl, cobioAaTh
npasuiia npu pabore ¢ yueOHBIM U nabopaTopHbIM 060pY10BaHUEM;

yMEHHE KpHTHYECKH OLEHMBATh H MHTEpPNpPETUPOBaTh MH(POPMALIHIO
GHONOTMYECKOr0  COJEPKaHHS, BKIIOYAIOLIYIO TCEBJOHAYYHbIC 3HAHUA u3
pa3IM4HBIX UCTOYHHUKOB (CPEICTBA MaccoBoi HHGOPMALMHK, HAYYHO-TIOMYJISPHbIC
MaTepuansl), 3THYECKHe AacCleKThl COBPEMEHHBIX |cclieloBaHuii B OMOJIOTHH,
MeaULUHE, OMOTEXHOJIOTUH;

yMeHHe CO3/1aBaTh COOCTBEHHbIE MHCHMCHHBIC H yCTHBIE COOOIIEHHUS,
06061mas 61oNorHyeckyio MHGOPMALMIO U3 HECKOJBKAX HCTOYHHKOB, rpamMOTHO
MCIIO/IB30BaTh MIOHATHHHBIN anmnapar GHONOTHH.

[IpeamMeTHble pe3ysbTaThl OCBOCHHsA yye6HOro mpeamera «buonorus» 6 11
Kaacce NOJDKHBI OTPaXKaTh:

chOpMHPOBAHHOCTh 3HAHHH O MECTE U POIIH GHOJIOrMH B CUCTEME HAYy4HOI'O
JHAaHWS eCTECTBEHHbIX HayK, B (OpPMHPOBAHHMH COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTWHbI MHpa M Hay4YHOrO MHPOBO33PEHHH, O BKJIaZleé POCCHHCKHX H
3apy6eXHBIX y4EHBIX-OHOJIOrOB B  Pa3BUTHE 6uonoruy, (GyHKUHOHAIBHOH
rPaMOTHOCTH YeJIOBEKa JUISl PELIeHUs XKU3HEHHbIX 3313t

yMeHHe pacKpbiBaTh COJEpPKaHHE 6HOTOrMYECKUX TEPMHUHOB M TOHATHH:
BUJI, TIOMyJsALHs, FeHOMOH, IBOMONKS, ABHKYIIHE CHIIbI (dpaxTOpBI) IBOJIOLHH,
NPUCIIOCOOIEHHOCTh OPraHM3MOB, BUI006pa30BaHue, KOJOrHyecKue (aKTopsl,



3KOCHCTEMa, TPOMYLEHTHI, KOHCYMEHTbI, ~PEIYLUEHTBI, LCNH  THTAHHA,
>KOJIOrMYecKas paMuia, GruoreorieHo3, 6uocdepa;

yMeHHe u3larath OHONOrMYECKHe TEeOpHH (sBomouoHHas Teopus Y.
JlapBHHa, CHMHTETHYeCKas TEOPHs 9BOJIOLMH), 3aKOHBI H 3aKOHOMEPHOCTH
(3aponpimeBoro cxoacrsa K. M. bapa, uepenoBaHus TJIaBHBIX HanpaBlieHu! U
nyrei 3somouun A. H. Cesepuosa, y4eHHs O 6uocdepe B. U. BepHnazckoro),
OTpe/IENATH TPAHMIIbl KX TPUMEHHMOCTH K JKUBBIM CHCTEMAM;

yMeHHUe BJIaJeTh METOJlaMHi Hay4HOTro MO3HaHHs B ouosnoruu: HabMOIEHHE U
OTMMCAHME JKMBBIX CHCTEM, MPOLICCCOB M ABJNCHMI, Opraimisalds ¥ NpOBEJCHHE
GUOJIOrMYECKOr0  IKCIIEPMMEHTA,  BBIJIBUKEHWE  THIOTE3bl,  BBIABJICHHE
3aBHCUMOCTH MEXIy HCCeyeMbIMH BeNHYHMHaMH, OOBACHEHHE TOTy4CHHBIX
pe3yJbTaToB, MCIOJIb30BaHHBIX Hay4HBIX MOHATUN, TEOpUH M 3aKOHOB, YMEHHE
Je1aTh BHIBO/IbI HA OCHOBAHUH MOyUYEHHbIX Pe3yJIbTaToB;

yMEHHE BBIIENSTh CYIIECTBEHHbIE INPH3HAKK CTPOCHHA OHONIOrHYECKUX
0OBEKTOB: BHIOB, MONYJIALMN, TMPOIYLUEHTOB, KOHCYMEHTOB, pEIyLCHTOB,
GHOrCOLEHO30B M JKOCHCTEM, OCOGEHHOCTH IPOLECCOB: HACIIeJCTBEHHOMH
M3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHA0OOPa3OBaHMS, NMPUCTIOCOOICHHOCTH
OpraHM3MOB, JeWCTBUS OKOJIOTHYECKHX (aKTOpPOB Ha OpraHM3MBI, MEPEeHOCA
BEIIECTB W TOTOKA JHEPrHH B HKOCHCTEMAX, AHTPOIMOTCHHBIX W3MEHEHUH B
SKOCHCTEMAX CBOeH MECTHOCTH, KPyroBOpOTa BelIeCTB M OHOreOXHMMHYECKHX
LIMKIIOB B Ouocdepe;

YyMEHHE MPUMEHATh MOJNyYeHHbIe 3HAHUA IS 00BsCHEHHS OHOIOrMYECKHX
TPOLECCOB W SBIECHUH, ISl PUHATHS NPAKTUYECKHX peleHuil B TMOBCEIHEBHOM
JKHU3HH C 1Lenblo obecriedeHus 0e30MacHOCTH CBOEro 3/0poBbsi W 310POBbA
OKPYKAIOLIUX JIFOJIed, COOMIOIEH)s] HOPM IPaMOTHOTO TIOBE/ICHHUA B OKpYIKaroLlen
NPUPOJIHOH cpejie, MOHHMaHWE HEOOXOAMMOCTH HCIONB30BaHHA JOCTH)KEHHH
COBpPEMEHHOM GHOIOrHH /IS PALMOHATBHOTO NMPUPOOTIONE30BAHM,

yMeHHe pelaTh dJieMeHTapHble GHONOrHYecKHe 3a1a4H, COCTaBIATh CXEMBI
repeHoca BEILECTB ¥ SHEPriH B 9KOCHCTeMaX (LenH MUTaHUs);

yMeHHe BBIMONHATH JaboparopHble M NMpPaKTHYECKHE paboThl, COOMIOAATH
npaBuia npu pabore ¢ yueGHBIM U 1aGOPaTOPHBIM o6opy10BaHHEM;

yMEHHE KPUTHYECKM OLEHMBAThb H HHTEPNPETHPOBATH uHOpMaLIUIO
GHONIOTHYECKOTO COJIEPKAHUS, BKIIOUAMQUIYX) MCERIOHAYUHEIE 3HAHUA M3
pa3TMYHBIX HCTOYHUKOB (CPEICTBA MAccoBOH MH(OPMALKMH, Hay4HO-MOMYIAPHIE
MaTepuasibl),  paccMaTpuBaTh  [JIOGalbHbIe  SKOJOrHYECKHe npobaeMbl
COBPEMEHHOCTH, HOPMUPOBATH MO OTHOILEHHIO K HUM COOCTBEHHYIO NTO3HIIHIO;

yMeHHe CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIC coo0LIEHHS,
06061mas 6HONOrHyYecKyro MHGOPMaIMIO U3 HECKOJIBKMX MCTOYHHUKOB, IPaMOTHO
HCIIONB30BATh MOHATHHHBIN anmnapar OHOIOTHH.
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