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HHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «AKTyallbHbIE BOMPOCHI COBPEMEHHOM OMOJIOTMMY» CO3/1aH B
nesix oOecreueHus TPUHIMIA BApUAaTUBHOCTU U y4eTa WHIWBHUIYAIbHBIX
OTpeOHOCTEN 00yJarOIUXCSl.

[Iporpamma ydeOHOro Kypca «AKTyaJbHblE BOMNPOCHI COBPEMEHHOMU
ouonorum» 1 00pa3oBaTENbHBIX OpPraHMU3AlNi, pPeaJu3yIIUX MPOTrPAMMBbI
cpeaHero odiero oopazoBanus (nanee — [I[porpamma) pazpadborana B COOTBETCTBUM

CO CJICYIOIIMMH ITPAaBOBBIMU JIOKYMEHTaMHU:
- @3 PO ot 29.12.2012 roga Ne273-d3 «O06 obpazoBanuu B Poccuiickoii

denepanyny;
- [lopsimok opraHu3anyy U OCYLIECTBICHHUsI 00pa30BaTENbHOM NEeSTEIbHOCTH
0 OCHOBHBIM 0011€00pa3oBaTelbHBIM IporpaMmMaM — 00pa3oBaTelIbHbIM

oporpaMMaM HadajbHOTO OOILEro, OCHOBHOTO OOIIET0 M CPEAHEro OOILero
00pa3oBaHuUsl, YTBEP>KICHHbIM MpukazoM MwuHoOpHayku Poccuu ot 30.08.2013
roga Nel015;

- CanlluH 2.4.4.2821-10 «CaHutapHO-3MHI€MHOJIOTHYECKHE TPeOOBaHUS K
YCIOBHSIM M OpraHu3aldd OOy4YeHUsi B 00Ie00pa30BaTENbHBIX YUPEKICHUIXY,
YTBEP)KJCHHBIM IIOCTAaHOBJIEHUEM [JIaBHOTO TOCYAapCTBEHHOIO CaHUTapPHOIO
Bpaua P® ot 29.12.2010 Ne189.

[Iporpamma y4eObHOro Kypca 00ecreyrBaeT:

- YI0BJIETBOPEHUE UHIMBHUIYAIbHBIX 3aIIPOCOB 00YYAIOIINXCS;

- 00111€00pa30BaTENIbHYI0, OOIIEKYIBTYPHYIO COCTABIISIONIYIO MPU MOTYYEHUU
cpeaHero o0Iero 0opa3oBaHus;

- Ppa3BUTHE JHMYHOCTH OOYyYalOUIMXCsA, MX I[103HABATEIbHBIX HHTEPECOB,
MHTEJUIEKTYaJIbHON U LIEHHOCTHO-CMBICIIOBOM C(epbl;

- pa3BUTHE HABBIKOB CaMOOOPA30BAHUS U CAMOIIPOECKTUPOBAHUS;

- yrnyOJieHue, paciMpeHUe U CUCTEMAaTH3all|I0 3HaHWH B BRIOPaHHOM 00J1acTH
Hay4HOI'O 3HAHUS WIH BUJAA E€ATEIbHOCTH;

- COBEpUICHCTBOBAHHWE MMEIOIIETOCS W NPUOOPETEeHHE HOBOIO OIbITa
MO3HABATEJIbHOM  JIEATENbHOCTH,  NPO(ECCHOHAIBLHOTO  CaMOOMPEIEICHUS
oOyyJaroumxcsi.

OcHoBHast 1edb U3Y4YeHHs] Yy4eOHOro Kypca «AKTyalbHbIE BOIPOCHI
COBPEMEHHOM OHMOJIOTHNY:

- CO3/1aHuE YCJIOBUU 71 (POPMHUPOBAHUS Yy YUALIUXCS LEIOCTHOW CHCTEMBI
3HAHMUM O JKUBOU IPUPOJIE, €€ CUCTEMHON OpraHu3aluy;

- obecreueHrne OOIIEKYJITYPHOTO MEHTAJIMTETa U OOIIed OMOJIOTUYECKOn
KOMIIETEHTHOCTH;

- DJKOJOTMYECKYI0 MW HIPHUPOAOOXPAHHYIO TI'PAMOTHOCTh  BBITYCKHHUKA
COBPEMEHHOW CPEeIHEN LIKOJIBI.



[Iporpamma yueOGHOTo Kypca npeicTaBlieHa CIeAYIOIMMU COIePKATEIbHBIMU
KOMITIOHEHTaMu: «buonorus B KU3HM COBPEMEHHOrOo 4esoBeKa», «(OCHOBBI
uTOJIOTUN», «OpraHu3M Kak OMOJIOrHuecKasi CUCTEMAY.

CucteMHO-IesITeIbHOCTHBIN TOJIX0/1, peaniu3yeMblii B [Iporpamme, mo3Boiser
dbopMHpOBaTh JIMYHOCTHBIC, METANPEIMETHbIE W MPEIMETHBIE PE3YJIbTATHI,
o6o3nauennsie ®I'OC COO.

Y4eOHbIii Kypc MO OHOJOTHH «AKTyaJdbHbIE BOIPOCHI COBPEMEHHOMU
OMOJIOTHI» OTHOCHUTCS K YacTh ydeOHOro miaHa, (GopMHpyeMOW ydaCTHHUKAMHU
oOpazoBarenbHbIX OTHOIIEHWH. [Iporpamma ydeOHOro Kypca paccuurtaHa Ha 34
y4eOHbBIX Yaca (1 yac B HeZIelo).



COJEP XAHME OBYUYEHUA

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMHU, TEXHUICCKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (usiocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMHUpOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cucrtema
OMOJOTHYECKHUX HaYK.

MeTop1 TO3HAaHUSA KUBOIM IPUPOJIBI (HAOII0ICHNE, SKCIIEPUMEHT, OTIICAHNUE,
U3MEpeHue, KiIacCupUKalMs, MOJETUPOBaHUe, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdemMoHCcTpauMu:

[Toptpetsr: Y. Jdapsun, I'. Mennens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcnosib30BaHME pa3IUYHBIX METOAOB IpHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLHUsl.

JXusbie cuctembl (OMOCUCTEMBI) KaK IIpeaIMeET n3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTAHUYECKOW MMPUPOJIBI.

CaoiicTBa OMocUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTHYECKU ), OMOCEPHBII.

JdemoHcTpaumu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE IPU3HAKH KU3HN», «YPOBHU OpraHu3aiuu
YKUBOU MPUPOABD.

O6opynoBanue: Mmojienb MoJiekyibl JJTHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KIETKHU.

XUMHAUYECKUM COCTAB KIIETKA. XMMHUYECKUE 3JJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMKM BOABI W MHUHEpalbHBIX BewlecTB B Kierke. llogaepkanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u crpoeHre OENKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y pPOBHH
CTPYKTYphl ~O€NKOBOM MOJEKyNbl (NEpBUYHAsA, BTOPUYHASA, TpPETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeykoB. buosornueckue
GyHKIHUU OEIKOB.



depMeHTHI — Ouosiornueckue katanu3aropbl. CTpoeHue hepMeHTa: akTUBHbBIN
HeHTp, cyOcrpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. Otauuws
(epMEHTOB OT HEOPTAaHUYECKUX KAaTaTU3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U Je30KCUpru003a), Aucaxapuiabl
(caxapo3a, JakTo3a) W ToJucaxapuibl (Kpaxmai, TIJIMKOTEH, IIeJUTI003a).
buonornyeckue QpyHKIIMN YTIII€BOJIOB.

Jlumuapl:  Tpuraunepunbl, Qocdomunuael, crepounsl. [ mapoduiasHO-
ruapodoOHble  cBoWcTBA. buomormueckwe (yHkmu aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUHU.

HykneunnoBeie kucnotrel: JIHK u PHK. Hykineotuast — MoOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne u ¢pynxuuu PHK.
Bunet PHK. AT®: crpoenue u pyHKIUH.

[uronorus — Hayka o kieTke. Kinertounas Teopust — mpuMep B3auMOJICUCTBUS
uzeil 1 paKkToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIIETKU.

Krerka kak nenoctHas xuBasi cucteMa. OO11re mpu3HaKky KJIETOK: 3aMKHYTast
HapyxkHass MmemOpana, moiekynbl JIHK kak renermdeckuil ammapar, cucrema
CUHTE3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUS MpOoKapHoTUYeCKOM KieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOU U
IrpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, MX
¢byukuuu. [Tnazmarnueckas meMmOpana, e€ cBorictBa v ¢pyHkuuu. [{luromnasma u eé
opranounbl. OnHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
nn30coMbl.  [lojlyaBTOHOMHBIE OpraHOWAbl KIIETKA: MHUTOXOHIPHH, IIACTUJIBL.
[Ipoucxoxaenre MUTOXOHIpUM U 1actun. Buasl mnactun. HememOpanHbIe
OpraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsaropHsiid 1IeHTp KiIeTku. CTpoeHHe spa: siaepHas o00JIovKa,
KapuoIiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeneneHne XuMMYECKUX AJIEMEHTOB B HEXKUBOM TIPUPOJIE»,
«Pacripenenenre XMMHYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabnuel u cxembl: «llepuognueckass TabiauIa XUMHUUYECKUX DJIEMEHTOBY,
«CtpoeHnue MoJIeKyJIbl BOAbD, «buocunres 0enkay, « CTpoeHrnE MOJICKYJIbI OEJIKay,
«Ctpoenue pepmentay, «Hykinennosbie kucinoTsl. JJTHK», «CTpoenne MosieKybl
AT®», «CtpoeHue dyKapuOTHYECKOU KIIETKN», «CTPOCHUE KMUBOTHOU KIIETKW»,



«CTpoeHue pacTUTENbHON KIETKN», «CTpOoeHuE NPOKAPHUOTHYECKON KIIETKN,
«CTtpoeHnue sapa KIETKN», « Y TIEBOAbD, «JIumuapm.

ObopynoBaHue: CBETOBOW MHKPOCKOM, OOOpyAOBaHHME Jisi TPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MUKpPOIpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble M MIpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 1. «M3yueHue KaTaqTUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlabopatopHass pabota Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPACTCHHU,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIpenaparax M HX
OTIHCAHUE.

Tema 4. /KuzHeaesITeIbHOCTb KJIETKHU.

OOMeH BeniecTB, UM MeTab0Iu3M. AcCUMUIIISIMS (TIJIACTUYECKUT OOMEH) U
JUCCUMMIIALUS (PHEPreTUUECKU OOMEH) — JBE CTOPOHBI €IUHOrO Mpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB W SHEPTUM B IOHMMaHUU
MeTaboIM3Ma.

Tunbl oOMeHa BelleCcTB: aBTOTPOPHBIN U reTepoTpodHbIil. Poib pepMeHTOB B
0oOMEHE BEIIECTB U MPEBPAIIEHUHN SHEPTHH B KIIETKE.

®orocunre3. CpetoBas U TeMHoBass (a3pl QorocuHre3a. Peakuun
porocunreza. IphekTuBHOCTh (HOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS KU3ZHU
Ha 3emiie. BiusHue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHU.

XeMocHHTe3. XeMOCUHTE3Upyrolue O0akTepuu. 3HaUYeHHEe XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PacriernsieHue BENIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAHUE YHEPTHH B KIIETKE. DTalbl SHEpreTuyeckoro ooMeHa. I nukomnus.
bpoxenne u ero Buiabl. KuciaopomHoe OKHUCIEHHME, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GpocopunrpoBanne. IPHEKTUBHOCTh FHEPTETUUECKOT0 OOMEHa.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzauus renetmyeckoil MHPopManud B KJETKE. ['€HETHMYECKHH KOJ M €ro
cBoiictBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpancnsamuus — OuocunTes
Oenka. Otanbl TpaHcusauuud. KonupoBanue amuHokuciaor. Pons pubocom B
OnocuHTe3e Oernka.

Hexknerounsie ¢popmbl :xu3HU — BUpychl. Mctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W KU3HEHHOIO IIMKJIa BHPYCOB.
bakrepnodaru. bonesnn pacrteHuid, JXWBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxeduiuta yenoeka (BIY) — Bo3oymutens CII/Ia.
OOpatHast ~ TpaHCKpumuMs, peBepraza M  uHTerpasza. llpodunakTtika
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpauuu:

IToptpetsi: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsses.



Tabmuubl 1 cxembl: «Tunel nuranus», «Metadonuzmy», «MUTOXOHIAPUSY,
«JHepreTuueckuit ooMeny», «Ximopormiacty, «Dorocunres», «Ctpoenne THK»,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «Cunrte3 Oenkay, «['eHeTnueckuit Koa,
«Bupycs», «bakrepuodarm», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIN/la,
0akxrepuodaray, «Permmukarus [JJHK».

O6opynoBanue: moaenu-ammiukanuu «Y npoenue JIHK u tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIETKn», MoJienb cTpyKTyphl JJTHK.

Tema 5. Pa3MHoO:KeHMe U HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Kinerounslii 1IUKI, WM S>KU3HEHHBIM 1MKI KieTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIA HabOp — KapUOTHII.
JIunnouaHeli M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HA0OpbL.  XPOMAaTHUIBI.
[utomorndyeckue OCHOBBI Pa3MHOXKEHUS U  HWHJIWBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. lIpoueccel, nmpoucxonasime Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKUIA CMBICT MUATO34.

[Iporpammupyemasi THOEIb KIIETKH — allONTo3.

@opMbI pa3MHOKEHHSI OpPraHU3MOB: Oecronoe U nosuoBoe. Bunapl 6ecnosnoro
Pa3MHOXXEHUA: [IEJICHUE HAJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKEe, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu meiio3a. Ilpomecchl, mpoucxomsiine Ha CTaAusX MENo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKM U sIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrlepMaro30uj, SHIEKIIeTKa) — CIIepPMaTOTeHe3 W OBOTEHE3.
OCcOOEHHOCTH CTPOCHHSI SMIIEKIETOK W CcrepMaro3ousoB. OIMioI0TBOPEHUE.
[TapreHnorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHUOHAIIBHOE  Pa3BUTHE
(amOpuorenes). DTtanbl SMOPHOHAIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pazButHe. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JIMYMHOYHOE). BiusHwme
cpeabl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOZCTBA.

Poct u pasButue pactenuii. OHTOT€HE3 LBETKOBOIO PACTECHUS: CTPOEHHUE
CEMEHHU, CTaJINH PA3BUTHSL.

JdeMoHcTpauuu:

Tabmuipl u cxembl: «@POpMbI  pPa3MHOXKEHHSI OPraHu3MOB», «JIBoitHOe
OIUIOZIOTBOPEHUE Yy IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOMXKEHUE



pactenuit», «Jlenenne kierku Oakrtepuit»y, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Kierounslii mukin», «Pemnukanus JTHK», «Mwutosy,
«Meiio3y, «IIpsiMoe u HenpsAMoe pa3BUTHUE», «['aMeTOTeHE3 Y MIICKONIUTAIOIINX 1
4yeno0BeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a.

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThl «CnepMato30uasl
MJICKOITUTAIOLIETO», «SUIEKIeTKa MIIEKONUTAIOWEro», «KapuokuHes B KIIeTKax
KOpEIIKA JIyKa», MAarHuTHas MOJICJIb-alllUIUKaus «JleneHne KieTkw», MOJeib
JIHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHble M MIpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 3. «HabOmomeHme MuTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlaboparopnass pabora Ne 4. «M3yueHue CTpOCHHUsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIpEnapaTaxy.

Tema 6. HaciencTBeHHOCTh M K3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Micropus pa3BuTUsi reHEeTUKU. Posib iurosiorun
U OMOpHOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiag poccuilckux M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHETHUKU (THOPUI0IOTHUYECKU,
HUTOT€HETUYECKUI, MOJEKYIIPHO-TeHETUYECKHT). (OCHOBHBIE T€HETHYECKUE
NoHATUA. [ 'eHeTHYeCKass CUMBOJIMKA, UCIOJIb3yEeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HACIICIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . MeHnaenem.
MoHorubpuiHoe CKpellMBaHWe. 3aKOH €IMHOO0Opa3usi TUOPHUJIOB TEPBOTO
nokoseHus. [IpaBuino qoMuHUpOBaHKs. 3aKOH PACIICIICHUS TPU3HAKOB. [ unmoTe3a
YUCTOTHI raMeT. [1oHOe 1 HeMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOe  CKpelIMBaHME. 3aKOH  HE3aBUCUMOrO  HaCeJOBaHUS
npu3HaKkoB.  [lUTOreHeTMYECKUE  OCHOBBI  JUTHOPUAHOTO  CKpPEIIMBAHUS.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIpEICIICHUsI TEHOTHIIA OCOOH.

CuerieHHO€E HaclieqoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
HACJIEIOBaHNIO TeHOB. HapylleHue cuenieHrs reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUS HACJIEACTBEHHOCTH. [ €eHETHUECKUE KAPTHI.

I'enetnka mona. XpoMOCOMHOE OmpeAeieHrue moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['omMoramMeTrHsle W rereporaMeTHble oOpraHu3Mbl. HacnenoBanme
IIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBCHHASL.
Poman cpenpl B HeHacJICACTBEHHON U3MCHYUBOCTHU. XapaKTepuCTUKA
MOAU(UKAITMOHHON U3MEHUYMBOCTU. BapuanmoHHbIN psii U BapualluOHHAST KPUBAS.
Hopma peakuuu npusHaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peaknuu. CBolicTBa MOAU(DHUKAITMOHHONW N3MEHYHUBOCTH.

HacnencrBennas, WiM TEeHOTHUIMYECKAs, W3MEHUYMBOCTh. KomOwHaTHBHAs
U3MEHUMBOCTh. Meio3 U TMOJIOBOM TMpOIecC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,



XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ mpuunHbl MyTaluid. MyTareHHbie (akTopsbl.
3aKOH rOMOJIOTMYECKHX PSAAOB B HACIEACTBEHHON n3MeHunBocty H. M. BaBunoga.

BresnepHas HacIeqCTBEHHOCTh U U3BMEHUYNUBOCTb.

I'enetuka uwenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YeJIOBEKA: TeHEAIOrMUeCKUi, OJIM3HEIOBBIN, IIUTOTEHETUYECKUN, OMOXUMHYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpEeICIICHHUE r€HOTHUNA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[M1P-ananu3a. HacneacTtBenHble 3a00JIeBaHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HU C HACJEACTBEHHOHN NPEapacloNoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnueckne W TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMMBI
3I0pOBOro 00pa3a >KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JI€UCHUS TeHETUYECKHUX
0ose3neil. Meauko-reHeTuYecKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEAUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JIeBaHUN YeIOBEKa.

JdemMoHCcTpauMu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuie u cxembl: «MOHOTUOPUHOE CKPEIIMBAHKE U €r0 IIUTOTCHETHYECKast
OCHOBa», «3aKOH PaCIICIUICHUS U €T0 IIMTOTEHETUYECKast OCHOBAY, «3aKOH YUCTOTHI
rameTy, «Jlurubpunnoe ckpemuBanuey, «llutomoruueckre OCHOBBI AUTUOPUIHOTO
CKpeluBaHus», «Meio3», «B3anmoielicTBue aliebHbIX T€HOBY», «I eHeTHuecKre
KapThl pacCTEHUH, )KUBOTHBIX U 4eJOBeKa», «I eHeTnka moiia», «3aKOHOMEPHOCTH
HacJIeJIOBaHUs, CUEIJICHHOTO C Tojom», «KapuoTuIbl 4eloBeKa U KUBOTHBIXY,
«Bunpl u3meHuunBoctu», «MoaudukanmoHHas M3MEHUUBOCTHY, «Hacnienoanue
pesyc-baktopay, «I'eHeTuka rpymnim KpoBw», « MyTarimoHHas U3MEHUYHUBOCTDY.

O6opynoBanue: Mojenu-anmiIuKanmun «MOHOTUOPUIHOE CKpEIIUBaHHUEY,
«Henonmxnoe nomuHupoBaHuey, «Jurubpuanoe ckpenuBanue», «llepekpéct
XPOMOCOMY», MUKPOCKOT M MUKporipenapaTt «JIpo3oduna» (Hopma, MmyTariui GopMsl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble M NIpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 5. «/3ydyeHue pe3yJbTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIpETapaTaxy.

JlaGoparopnas padota Ne 6. «3yuenne MoaupuKalimOHHON N3MEHYHBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopatopHas padota Ne 7. «AHanu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[Tpaktuueckass pabora Ne 2. «CocraBieHWe W aHAIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema /. Cesiexkuiusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U MPOLECC. 3apOKJICHHUE CEJEKIMH U JTOMECTUKALIUS.
VYyenue H. 1. BaBunoBa o 1ieHTpax MpouCX0oKIEHUS U MHOTOOOPa3us KyJIbTypHBIX
pactenuil. LIeHTpbI MPOUCXOKICHUS JOMAITHUX KUBOTHBIX. COPT, TOPO/Ia, IIITAMM.



CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbIi U UHAUBUAYATbHBIN OTOOPHI B
CEJEKIIMU PAcTEHW W KUBOTHBIX. OLEHKa 3KcTepbepa. biM3kopoacTBEHHOE
cKpenuBanue — uHOpujauHr. Yucras nuHusg. CKpenMBaHUE YUCTHIX JIMHUM.

I'ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelnuBaHue — ayTOPHIHHT.
Otnanéunas rubpuan3anus u e€ ycnexu. ICKyCCTBEHHBIN MyTareHe3 v MoJIy4YeHHe
HNOJIMIUIOUIOB. JIOCTHXKEHUS CENEKIIMU PACTEHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonmoruss kak oOTpacib NPOU3BOACTBA. ['eHHas HWHXKEHepHs. ITallbl
co3nanusi pexomoOuHanTHo JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.
Okosornyeckre W dtuyeckue  npobnemsl. MO —  reHernyecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanmu:

IToprpersr: H. WM. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. .
HBaHoB.

Tabnuiel U cxeMbl: Kapta «lIeHTphl MNPOUCXOXKIECHHS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanénnas rudpunuszanus», «Padoter akagemuka M. ®@. BanoBay,
«Ilomumnounusa», «OObEKTh OMOTExXHONOTHNY, «KileTouHble KyJIbTYphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH TUI0JIOB U KOPHETUIO0B TUKUX POPM U KYyJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHbIe M IPaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKIMHA PACTEHUN H
KHUBOTHBIX (Ha CENICKIIMOHHYIO CTaHIMIO, TJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI T10
BbMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBauBaKTCs TpeOOBaHUA K PE3yIbTaTaMm
OCBOCHHMS OOydalomMMHCSA TpOorpaMM cpeaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYJAIONUMUCS POCCHUCKON
IrPaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINpEACNICHUI0, HaJM4YhMe MOTHUBAlUM K  OOY4YEHHUI0O  OHOJIOTHH,
LIeJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA pa3BUTUS OHOJIOTMYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LI€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYME IKOJOTHYECKOTO IMPABOCO3HAHUA,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE pe3ynbTAThl OCBOEHUS NpeaMeTa «bruomorus» JOCTUrarTCAd B
€MHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPaAULMOHHBIMUA POCCUMCKUMU COLUOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa U CTaplIeMy MOKOJEHUIO,
B3aMMHOTO YBa)XEHHUSA, OEPEKHOTO OTHOIICHHS] K KYyJIbTYPHOMY HACIEIUI0 U
TPpAAUIHASIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYXaruien cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYaIOUIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllUW, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCIIUPEHUE >KU3HEHHOTO
OTbITA U OMBITA JEATEIBHOCTH B MPOIECCE pEeaM3allii OCHOBHBIX HaNpaBICHUMN
BOCIUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaAIOIET0oCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOMNOPSIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU ESITEIHLHOCTH MPU CO3/IaHUH YIEOHBIX
IPOCKTOB, PEIICHUU Yy4YeOHBIX H T[O3HABATCJIBHBIX 3a/lady, BBITIOJTHEHUHU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOILIEHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOSXKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COILIMAJILHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUSA
y4eOHBIX, TI03HABATEIBHBIX M HCCIEAOBATEILCKUX 3a7ad, YBAXXHTEIHHOTO
OTHOIIICHUS K MHEHUIO OIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPIKAHUS,

FOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOM NECATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH POCCUUCKON IpaxJaHCKOW UIEHTUYHOCTH, MATPUOTHU3MA,
YBAOXXEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaoctu
3a CBOM KpaH, CBOIO PoOJMHY, CBOM SI3bIK M KYJbTYpPY, HNPOIUIOE W HACTOAILIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIHUIO U ITAMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OIICHUBATh BKJIAJT POCCHUUCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTHM, TOHUMAHMS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CHYKeHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIMTAHHUS:

OCO3HAaHUE JyXOBHBIX LICHHOCTEW POCCUICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUS, STHYSCKOTO MTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAaHME JMYHOTO BKJIaJla B TIOCTPOCHHE YCTOWYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTI'O MPHUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

ITOHUMAHHUE SMOLMOHAIBHOTO BO3/IEMCTBUS )KUBOW IIPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
NPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3myeckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBLHOIO 0JIaronoJyYns:

NOHUMAaHUE U pean3alus 310pOBOro 1 6e30macHoro oopasa >ku3Hu (310poBOe
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPAaBUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUA W OTAbIXa, peryjsipHas (Qu3uveckas aKkTUBHOCTH), OEpeXHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3NYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MNPaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIIHX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPYA0BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyAY, OCO3HaHHE LIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM M COLMAIBHOMN
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATD TAKYyH0 JACATEIBHOCTD;

MHTEpEC K Pa3iMyHbIM cepaM NpohecCUOHATBHONW AESITENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M C€aMOOOpPa30BAHMUIO HA
IIPOTSKEHUU BCEH )KU3HU,

7) IKOJIOTHYECKOT0 BOCTIHTAHUS:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHHE YPOBHSI SKOJOTMYECKOM KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUIJAHWPOBAHMS TIOCTYIIKOB W OLEHKM HWX BO3MOXHBIX ITOCIHEACTBHUA IS
OKPYKarOIIEU CPEIbI;

OCO3HaHUE TJI00aNbHOIO XapakTepa SKOJIOIMYECKHUX MpoOJieM W MyTed HX
peneHus;

CIIOCOOHOCTH MCIIOJIb30BATh MPUOOpPETaEMbIE MPU U3yUYEHUH OMOJIOTUN 3HAHUS
M yMEHUS Tpu peuleHud  1OpolsieM, CBSA3aHHBIX C  pPalMOHAIBHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHME  TPaBWJI  MOBEACHHUS B MPUPOJIE,
HAaIIpAaBJICHHBIX HA COXPAaHEHHE pAaBHOBECHs B JKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENIPUATHE ACUCTBUMN, IPUHOCSIIUX BPEL OKPYKAIOIIEH IPUPOTHON
cpene, yMEHHe MPOTHO3UPOBATH HEOJIArONMPHUATHBIE 3KOJIOTMUECKHUE MOCIEeACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILLATh UX;

HaJIMYMe PA3BUTOrO dKOJOTMYECKOTO MBIIIIEHUS, YKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS



PYKOBOJICTBOBATbCSI UMHU B IO3HABATEIbHONW, KOMMYHUKATHBHOW M COLMAIBLHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU JAESITEIBHOCTU DKOJIOTHUECKON
HAPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTE
KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE $I3BIKOBOM M YHUTATENbCKOM KYJIBTYphl KakK CpelCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U TIO3HAHUS MUDA;

NoHUMaHue crneuu@ukd OUOJOTrMU Kak HayKd, OCO3HaHusi €€ poju B
(GopMUPOBAHMN PAIMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAHUM IIEJIOCTHOTO
Mpe/CTaBICHUsT 00 OKPYXKAIOLIEeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpoodiieM
COXPAHEHHUs IPUPOJIHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOW IUBUIM3AIUU:
o0OecrieueHrnss HOBOTO YPOBHS Pa3BUTHsS MEAMIIMHBI, CO3/IaHHE TEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaThb PECypCHble  MpPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY — pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHMIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHUH OWOJOTHMUECKUX 3HAHUW B IENAX
MOBBIIICHUST OOMIeH KYJIbTYpBl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIIMOHAIHHOW T'PAMOTHOCTH OO0ydaromuxcs, GopMHpyeMOit
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB TMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONb30BaTh TOMydyaeMble 3HAHUS [UIsl aHalIW3a W
OOBSICHEHHSI SIBIICHUI OKPYXAIOIIEr0 MUpa W MPOUCXOANINX B HEM M3MEHEHHH,
YMEHHE JeNlaTh OOOCHOBAHHbIE 3aKIIOYEHHsS Ha OCHOBE Hay4HbIX (DAaKTOB H
UMEIOUINXCS JAaHHBIX C LEJbIO MOTYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS Jis
pelieHus mpoOiieM B PeambHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IIEHHOCTH HAyYHOW AESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO ¥ UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HaHUM 1o OWUONOrMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATBI
MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTOo mpenmera «buomorus
BKJIFOYAIOT: 3HAYUMBIC U1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYJArOIIMXCS



MEXIUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHSTHUS, OTPa’KaroIue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHeUu(pUKy METOJ0B IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHUsI, SBJICHHUE, IMPOIIECC,
CUCTEMa, Hay4dHbIN (aKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
MCCIIeI0BaHNe, HAOIIOICHNE, M3MEPEHNUE, SKCTICPUMEHT U JPYTHX ), YHUBEPCATbHBIC
ydaeOHbIe JchcTBHS (ITO3HABaTEJIbHbIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecnieynBaronye GopMUpoBaHUe (PYHKIIMOHAIBHOW IPaMOTHOCTH M COITUATIBLHOMN
KOMIIETECHIIMU  OOYYaloIMXCs, CIIOCOOHOCTh  OOYYalOIIUXCA  HCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTINHAPHBIC, MUPOBO33PCHUECKHIE 3HAHKS U YHUBEPCATHHBIC
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaTbl OCBOCHHS IPOTPAMMbI CpPEIHEro OOIIero
00pa3oBaHUsl TOJHKHBI OTPAXKaTh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
JeHCTBHSIMU:

1) 6a3oBbIe JIOTHUECKHUE JeHCTBHS:

CaMOCTOATENILHO  (OpMYJIMpPOBAaTH W aKTyaJIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiiacCu(UKAIIUK, 0000IIECHHUS), PAaCKPBIBATh CMBICII
OMOJIOTHYCCKUX TOHATHUM (BBIJACIATHh UX XapaKTEpHBIC NMPHU3HAKH, YCTAaHABJIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpeNeNATh IEeTU JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHUH HUX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

UCIIOJIb30BaTh OMOJIOTMYCCKHUE MOHATHS U1l 0OBbSICHEHUS (DaKTOB M SBJICHUM
YKVUBOU NPUPOJBL;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPacCMaTPHBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJBI M 3aKIFOUCHUS,

IPUMEHSTH CXEeMHO-MO/ISTBHBIE CPEJICTBA JIJIS TIPEICTABICHHUS CYIIIECTBEHHBIX
CBS3€H W OTHOIICHWH B M3Y4aeMbIX OHMOJOTHYECKUX OOBECKTaX, a TaKKe
MPOTHBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HH(POPMAITMOHHBIX
VCTOYHHKAX;

pa3pabarpiBaTh IJIAaH PEIICHHUS MPOOJEMBbI ¢ YUETOM aHAIM3a HMEIOIIMXCS
MaTepUaTbHBIX U HEMATePUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B JICITEIILHOCTD, OIICHMBATh COOTBETCTBHE PE3Y/IbTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH M BBIITOHATEH padOTy B YCIIOBUSX PEaIbHOTO, BUPTYaTbLHOTO
1 KOMOMHUPOBAHHOT'O B3aHMMOJICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE IPH PEIICHUHN YKU3HEHHBIX IPOOJIEM.

2) 6a30BbIE HCCIEI0BATEIbCKHE ICHCTBHUS:



BJIa/I€Th HaBbIKaMU y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENbHOCTH,
HaBbIKaMH  pa3pellieHus MpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJI0B PELLIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

WCIIOJIb30BaTh pAa3JIMYHbIE BHJbBI JCATENBHOCTH MO TOJYYEHHIO HOBOI'O
3HAaHUA, €r0 HWHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M IPHUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUM YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GopMupoOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHITHSMU U METOJIaMU;

CTaBUTh U (HOpMyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
JESTEIbHOCTH U )KU3HEHHBIX CUTYAILINSX;

BBUSIBIIATh [IPUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs], HAXOUTh apPTYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHNMN, 33]1aBaTh IIAPAMETPhI U KPUTEPUU PEILCHUS;

aHAJIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK IMEpeHOca CPEACTB U CIOCOOOB
NercTBUs B MPO(ECCUOHAIBHYIO CPEY;

YMETh NEPEHOCHTHh 3HAHUS B IO3HABATEIbHYIO M IMPAKTHYECKYIO OOJAcTH
KU3ZHEJECATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001aCTEH;

BBIIBUT'aTh HOBBIE WJEH, MpeyiaraTb OPUTrMHAJIBHBIE MOAXOJbl U PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) padora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TeKCTe y4eOHOTo
nocoOus, HAyYHO-TIONYJISIPHOM JIUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIpaBOYHMKAaX, KOMIIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHanu3upoBaTh
MH(POPMAIMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKH OLIEHUBAThH
€€ JJ0CTOBEPHOCTh U HENTPOTHBOPEYUBOCTH;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHBIE METObl MPU MOUCKE U
otOope Ouosiornueckoi uHGOpPMAIMU, HEOOXOAUMOM ISl BBHIMOTHEHUS YYECOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTU, COBEPUIEHCTBOBATh KYJbTYPY aKTUBHOI'O HCIIOJIb30BaHUS PA3ITMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeaCcTaBICHUS
Oounonornyeckoi nHGopMaluu (Cxembl, TpaduKu, TMarpaMmbl, TAOIUIbI, PUCYHKH U

JIpyroe);



UCIIOJIb30BaTh HAYYHbIM fA3BIK B KAayecTBE CpejAcTBa Npu padoTe C
Ouonoruyeckod HMHPOpMALME: MNPUMEHATh XUMHUYECKue, (Quanyeckue u
MaTEeMaTUYeCKUe 3HaKU W CHUMBOJBI, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYPY,
WCIIOJIB30BaTh W MPEOOpa30BBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEIICTBA
HaIJISIIHOCTY;

BJaJ€Th ~ HABBIKAMM  paclo3HaBaHWA M 3allUThl  WHMOpMaIuw,
uHGOPMAITMOHHON O€301TaCHOCTH JIMYHOCTH.

OBJjajieHHe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU AeHCTBUSMMU:

1) o0menne:

OCYIIECTBIISATH KOMMYHUKAIINH BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOTe WU IHUCKYCCHH IO CYIIECTBY OOCYXKIaeMoOil Tembl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS MpeajiaracMoun
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3ULUNA JPYTUX YYACTHUKOB
JIMajora Uiy JUCKYCCUH);

pacrio3HaBaTh HeBepOalibHbIE CpPEACTBA OOIIEHHUS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU COcO0aMU OOIEHHS U B3aUMOJCHCTBHS, NMOHUMATh
HaMEpEHUS IPYTUX JIOJICH, POSIBISATh YBAXKUTEIbHOE OTHOIIIEHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsl 1eSITeIbHOCTD:

NOHUMATh M HCHOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW M WHIWBHUAYaJIbHOU
paboTHI MpU PEIICHUU OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN yueOHOM 3a1a4uH;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXHOCTEH KaXKJIOTO UjieHa KOJIJICKTUBRA;

MpUHUMAThL  I1IEJIM  COBMECTHOW  JIE€ATEJIbHOCTH, OPTraHU30BHIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABIISITH IUIAH JCWCTBU,
pacmpenensiaTb pojaud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa U KAXKJIOI0 yYaCTHUKA KOMaH/ bl B OOIIUH
pe3yJabTar 1o pa3pad0TaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKTHI, OLEHHBAaTh UJEHU C TMO3UIUUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TO3WTUBHOE CTPATETUYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

OBJaieHHe YHUBEPCAJIBHBIMH PeryJIsiTUBHBIMY JAeCTBUAMM:

1) camoopraHu3zanusi:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS BBISBIEHUS MpoOJieM MU UX
pelIeHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsIX;

BBIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHCTBUSAX M MOCTYIKAX MO OTHOIICHHWIO K UBOW MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITENbHOCTD, BBIABIATH
MpoOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NESATEIBHOCTH U KU3HEHHBIX CUTYalIUSX;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEHICHUs TPOOJIEMBI C YIETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacMpaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelleHue;

OLIEHUBATbh MPUOOPETEHHBIH OIIBIT;

coco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HJPYyAUIMU B
pa3HbIX O0JacCTAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBHI B JEATEIHHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIa/JIETh  HaBBIKAMH  [IO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpUIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pE3yNbTaTOB MU
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pedIeKCUN Ui OLEHKU CHUTYyalllH, BbIOOpa
BEPHOTO PEIICHUS;

YMEThb OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPHUHHUMATh pEILIEHUs MO0 HX
CHIDKEHUIO;

NpUHUMATh MOTHUBBI W apTryMEHTBhl APYIHMX TMPU aHalM3e pe3yIbTaToB
NesITebHOCTH;

3) npuHsTHE CE0N U IPYrUX:

NpUHUMATh ce0sl, MTOHUMAasi CBOM HEJAOCTATKU U JOCTOUHCTBA;

NpUHAMATh MOTHBBI W apryMEHTHl JApPYyTrUX TpPH aHajdu3e pe3ysbTaToB
NesITebHOCTH;

MpHU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OLIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIUHU IPYTOro YeTIOBEKA.

HPEAMETHBIE PE3YJIBTATBI
[IpeameTHbie pe3ynbTaThl ocBoeHusi mnporpammbl COO mo Ouonoruud Ha
0a30BOM ypOBHE BKIIIOUAIOT crieriupudeckue s yueOHoro npeamera «buonorusy»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHUN, BUJIBI ACSATENBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U



NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHUTyalUsX, @ TAKXKE B PEalbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHble
pe3yNbTaThl MPEACTABICHBI IO TOAaM O0yUCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUNU O MECTE U POJM OUOJIOTUH B CHCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHON €CTeCTBEHHO-
HAay4YHOM KapTUHBI MHpPAa U HAy4YHOTO MHPOBO33PEHHMS, O BKIAJE POCCUUCKUX U
3apyOexXHBIX y4EHBIX-OMOJOrOB B pa3BUTHE OHONOTUH, (YHKIUOHATHLHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh CoOJiepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0au3M (0OMEH BELIECTB U IIPEBPAILICHUE YIHEPTUN),
romeocTtas (camMoperyisius), YpPOBHEBas OpraHu3aius O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIapHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4yeHust (0 neHTpax MHOroo0Opasus u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTennii H. Y. BaBuiosa), onpenensiTe TpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONMCAHUE KUBBIX CUCTEM, IMPOLECCOB W SIBICHUM, OpraHu3alus WU IMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIDKEHHE TUIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTU
MEXIY HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHHE IOJTYYEHHBIX PE3YJIbTAaTOB,
WCTIOJIb30BAaHHBIX HAYUYHBIX MOHSITUN, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI
Ha OCHOBAHMHM NOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJETATh CYIIECTBCHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M NPEBpAIICHMs] SHEPTUU B KIleTKe, (POTOCHMHTE3A,
IUTACTUYECKOT0 M JHEPreTHUYecKOro oOMEeHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAMBHUAYAJbHOIO pPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHHUE TMPUMEHSATH MOJYyYEHHbIE 3HAHHS 11 OOBSICHEHHS] OMOJOTHUYECKHUX
MPOLIECCOB U SIBJICHUMW, JJI NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C I1eNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXKAIOIUX JIIOJEH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBEACHUS B OKpYKarolen
OPUPOAHON cpejie, MOHUMaHWEe HEOOXOAMMOCTU HCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOU ouonoruu 17§ OMOTEXHOJIOTHIA U1t PalMOHAJIBHOTO
MIPUPOAOIIOIIB30BAHNS;

YMEHHUE pellaTh »JJEMEHTAPHbIE TEHETUYECKUE 3aayd Ha MOHO- U
TUTHOPUAHOE CKpENIMBaHUE, CILIETVIEHHOE HACIEJOBAaHUE, COCTABJISATH CXEMBbI



MOHOTHOPHIHOTO CKPEIIMBAHUS IJIsl MPEICKa3aHMsl HACIEIOBAHUS MPU3HAKOB Y
OpPTraHN3MOB;

YMEHHE BBIMONHITH JIA0OpAaTOPHBIE M MpaKTUYECKHEe pPabOTHI, COOIIOIAThH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH WHEOOPMAIIHIO
OMOJIOTMYECKOTO  COACpKAHWsI, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHHKOB (CPEAICTBA MAacCOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl), 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUNA B OHOJIOTHUH,
MeIHIINHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHHUS,
000011ast OMOJIOTMYECKY0 HH(GOPMAIMIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE INIAHUPOBAHUE

Kouaun4yecTBo yacoB DJIeKTPOHHbIE
Ne ni/mm HauMeHoBaHUe pa3aesioB MPOrpaMMbl Koutposbubie | TIpakTuueckue (posnie)
Bcero o0pa3oBartejibHbIE
padoThbI padoTsI
pecypchl
brosorus B )KU3HH COBPEMEHHOT'O YEJIOBEKA 3 0.5 bubsmorexa LHOK
P ' https://m.eds00.ru/7f41c292
bubnuorexa [IOK
O 13
CHOBBL HITOROTHH ! https://m.eds00.ru/7f41c292
bubnuorexa [JOK
O o 8 1
praHu3M Kak OHoJorHyYecKasi CucTemMa httos://im.edsoo.ru/7§416292
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 3,5
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HOYPOYHOE IINTAHUPOBAHUE

KoauuyecTBo yacoB DJIEKTPOHHbIE
ara uugpoBbie
Ne ni/m Tema ypoka Konrpouabnsie | IIpakruyeckue A p
Bcero H3Y4YeHUS o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
buosiorus B )ku3HU COBPEMEHHOTO bubnuoreka [{OK
1 yenoBeka. Kparkas ucropusi pa3BuTus 1 01.09.2023 https://m.edso0.ru/863e6122
Ounonorun. BBOAHBIN HHCTPYKTaX 1O T/0 R https://m.edsoo0.ru/863e632a
9 Mertomabl mo3HaHUst OMOJIOTHH. Y POBHU 1 bubnnoreka [IOK
OpraHU3aIMH )KHBOU IPUPOIBI 08.09.2023 | https://m.edso0.ru/863e6122
Ponb Ouonmornyeckux Teopuit, uiek,
rUrnoTe3 B ((OPMHUPOBAHUH COBPEMEHHON
3 €CTECTBCHHOHAYYHOW CUCTEMBI MUPa 1 bubmorexa HOK
i . ’ 15.09.2023 | https://m.eds00.ru/863e6564
JlocTuxeHusl COBpeMEHHOM OMOIOTHH Ha
ciyx0e JenoBeka
KneTtounas teopusi, ee pa3BUTHE U POJIb B
4 (bopMUPOBAHNUN COBPEMEHHOM 1 bubmmorexa LIOK
. 22.09.2023 | https://m.edsoo.ru/863e674e
€CTECTBCHHOHAYYHOW KapTHHBI MHPA
5 XUMHYecKast Oprain3aius KIETKA 1 Bubmorexa IIOK
P 29.09.2023 | https://m.edsoo.ru/863e6b72
6 CtpoeHue npokapuoTHUECKOH 1 1 bubmuotexa [LIOK
9YKapUOTHYECKOHN KIETKH 06.10.2023 | https://m.eds00.ru/863e6b72
JlaGopatopHas pabora: "Habnronenue
7 KJIETOK paCTEeHUM, )KUBOTHBIX, OaKTEPHil 1 1 bu6mmoreka [IOK
M0 MUKPOCKOTIOM, UX U3YYCHHE U 13.10.2023 | https://m.eds00.ru/863e6870

onucague"
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JlaGopaTtopHnas pabdota: "[Ipurorosnenue u

8 ONMCaHUE MUKPOIPENapaToB KIECTOK bubmmorexa LIOK
o poripetiap 20.10.2023 | https://m.eds00.ru/863e6d5c
pacteHuit
9 [IpakTuyeckas padora: "CpaBHeHHE bubnuorexa [IOK
CTPOCHHUSI KJIETOK PAaCTCHUM U dKUBOTHBIX" 27.10.2023 | https://m.edsoo.ru/863e6e88
10 Bupycoi-Heknerounas hopma KU3HH 10.11.2023
bubnuoreka [JOK
11 MeTtaboyu3M KIETKH https://m.edso0.ru/863e6ff0
17.11.2023 https://m.edso0.ru/863e716¢c
. bubnuoreka [JOK
12 DHepreTHieckHi 00MeH 24.11.2023 | https://m.edso0.ru/863e766¢
bu6nmmoreka [IOK
13 Porocres 01.12.2023 | https://m.edsoo.ru/863e7c98
bu6nmmoteka [IOK
14 brocnnes beria 08.12.2023 | https://m.edsoo.ru/863e7aae
. . bubnuoreka [JOK
15 KusHEHHRIA il kierkn. Murros. Meios 15.12.2023 | https://m.edsoo.ru/863e7dc4
16 JlaGopaTtopHas padota: "Uzydenue da3 bubnnoreka [IOK
MUTO3a B KJIETKaxX KOpelKa Jyka" 22.12.2023 | https://m.edsoo.ru/863e796e
17 Pa3mHoOkeHue opranu3mMoB (10JI0BOE U bubmuoreka [LIOK
Oecronoe) 29.12.2023 | https://m.edso0.ru/863e796e
18 O1UI0I0TBOPEHHE U €TO BUJIBI bubamorexa [TOK
A P A 12.01.2024 | https://m.edsoo.ru/863e7540
Hcnoap30BaHKE OJIOBOTO M OE€CIIOI0T0 bubnuorexa [JOK
19 Pa3MHOXEHHS B IPAKTUYECKOM 19 .01.2024 https://m.edso0.ru/863e81b6

JACATCIIBHOCTH YCJIIOBCKA

https://m.edsoo.ru/863e831e
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DOMOpHOHAIBHOE U TTOCTIMOPHOHAIBEHOE

20 a3ButHe. [[puunHbBI HApYIIEHUS PA3BUTHS bubmorexa [IOK
P P 24 P 26.01.2024 | https://m.edsoo.ru/863e7f4a
opranus3ma
JlaboparopHas paboTa: "BrisBicHue
21 MIPU3HAKOB CXOJICTBA 3apObIIICH bubnnoreka [IOK
YeJIOBEeKa U IPYTUX MIIEKOMUTAIOUINX KaK 02.02.2024 | https://m.edsoo0.ru/863e81b6
JI0Ka3aTeJIbCTBO UX pojicTBa"
22 I'eHeTHKA KaK HAayKa, €€ METObI bubmorexa HOK
Y, A 09.02.2024 | https://m.eds00.ru/863e8436
93 3akonsl ['. MeHenss, MOHOTHOPUTHOE bubnnoreka [IOK
CKpEIIMBaHHE 16.02.2024 | https://m.edsoo.ru/863e86f2
bu6nmmoreka [IOK
24
Jlarnbpuasoe crpentnBare 01.03.2024 | https://m.eds00.ru/863e8878
o5 [IpakTuueckas padora: "CocraBieHnue bubmuorexa [LIOK
MPOCTEUIINX CXEM CKpelnBaHUs" 15.03.2024 | https://m.edso0.ru/863e89a4
CuernneHHOe HaclleJJOBaHUE MTPU3HAKOB.
26 HacnenoBanue npu3HaKoB, CIEIIJICHHBIX C bubmorexa LOK
A p - el 29.03.2024 | https://m.edso0.ru/863e8c60
TOJIOM
97 MeTtop! H3ydeHUs HACIEICTBEHHOCTH bu6nunoreka [IOK
YeIIoBeKa 05.04.2024 | https://m.edso00.ru/863e8c60
28 BzaumopeiicTBue reHoB bubmoreia HOK
SAIMOACHCTBIE TEHO 12.04.2024 | https://m.edso0.ru/863e8efe
29 Bupl HaceACTBEHHOM N3MEHUYHMBOCTH, €€ but6mmoreka [JOK
pUYuHbL. MyTareHsl 19.04.2024 | https://m.edsoo.ru/863e8efe
30 [TpakTuueckas padota: "BrisiBieHue bu6mmoreka [IOK
HMCTOYHHKOB MYTareHOB B OKPYKAIOIICH 26.04.2024 | https://m.edsoo.ru/863e8d78
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cpene (KOCBEHHO) U OLICHKA MX BIUSHUSA
Ha opraHusm"

Cenekuusi, 3a1a4u, METOIBI U

31 1
MPaKTUYECKOE 3HAYCHHE 03.05.2024
32 buorexHoorus, ee HanpaBiIeHUE 1 bubmmorexa [IOK
’ 17.05.2024 | https://m.eds00.ru/863e9214
[IpakTrueckas padora: "AHaau3 U OIICHKA
33 ATUYECKUX aCIIEKTOB Pa3BUTHUSI HEKOTOPBIX 1 0.5 bubmmorexa [IOK
. \ ' 24.05.2024 | https://m.eds00.ru/863e9214
UCCJIEIOBAaHHUH B OMOTEXHOJIOTUU
34 brorexHoorus Kak oTpacis 1 bu6nuoreka LIOK
MIPOU3BOJICTBA 24.05.2024 | https://m.edsoo.ru/863e9336
OBLIEE KOJIMYECTBO HACOB I1O 34 65

[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

[Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u np. buonorus 10 knacc. AkKnnoHepHOE
obmectBo «M3narenscTBo «IIpocBerieHne)

METOINUYECKHUE MATEPHAJIBI VIS YUUTEJIA

boaposa H.®. buomorus. 10-11 kmacc. OOmas Ouomnorus. Iloypounbsie pa3paboTKH.
UznarensctBo M-Kuura, 2014 r.

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Bub6mmorexa POIL: https://resh.edu.ru/subject/5/10/
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