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IosicHuTe/IbHAA 3aNIMCKA

Hacrosimas pabovast mporpamma mno OuoJOrHMM paspaboTaHa Al YPOBHSI CPEIHETO
obmero obpaszoBanms (10-11 kmaccer). Ilporpamma cocrarinena B coorBerctBuM ¢ PI'OC ¢
yuetom IIpumepHOil OCHOBHOW 0O0pa30BaTENBbHOM NIPOTpaMMbl  CPEAHErO  OOIIero
obpazoBanus. [Ipm pa3paboTke mnporpaMmbl HCIONB30BaHA pabouas mporpamma B.b.
3axapoBa «buonorus. YroyoneHHbld ypoBerb. 10-11 kmacchl: pabodas mporpaMma: yueOHO-
Metoandeckoe mocoodue / B.b. 3axapos, A.YO. Lubynesckuii.- M. JIpoda, 2017 . — 29 c.»

[IporpamMma paccunTana Ha OCBOCHHME IpeaMmeTa Ouojorus Ha 0a30BOM YpPOBHE U Ha
(dbopMupoBaHue LETOCTHON CUCTEMBbI 3HAHUM O JKUBOM MPHUPOJIE, €€ YPOBHEBOM OpraHU3aIiu
u osBomouuu M3ydenuwe Ouonorud Ha 0a30BOM YpOBHE 0OecleyrBaeT MpPUMEHEHUE
MOJTyYEHHBIX 3HAHUN JUIS pEHICHUS MPAKTHYECKMX U Yy4eOHO-HCCIEAOBaTeNbCKUX 3a7a4y
OBJIAJICHE OCHOBAaMH HCCJIEOBATEIBCKON EATEILHOCTH OMOIIOTUYECKOW HaIpaBIEHHOCTH
W3yuenne npeamera Ha 6a30BOM ypOBHE TO3BOJISET (JOPMUPOBATH y O0YUArOIIUXCS YMEHHE
aHAJM3UPOBaTh, MPOTHO3MPOBATh M OLIEHUBATH C IMO3UIMH SKOJIOTMYECKON Oe301macHOCTH
MOCIIEICTBUS ISATEILHOCTH YEJI0BEKa B SKOCHCTEMAX.

Jannast pabGoyas mporpamma IMpenycMmarpuBaeT (OpPMUPOBAHUE Y y4alIuxcs oOIie
y4eOHBIX HAaBBIKOB W YMEHHI, YHHMBEpPCaJbHBIX CIIOCOOOB [EATEIBHOCTH M KIIIOYEBBIX
komrieTeHIi. CormacHo yuyeOHOMY IUIaHy HIKOJIBI pabouas mporpamma g ydamuxcs 10-
11-x kmaccoB mpeaycMarpuBaeT o0yueHue Ha 0a30BOM ypoBHE Ouonoruu B oObeme luaca B
neneio. Beero B 10 knacce 34 gaca B rox, B 11 kitacce — 34uaca

YuebHuku

10 xnacc — buonorus. 10 knacc. ba3oBblil n yryonenHslid ypoBuu: YueOHuk / W.b.
Aradonona, B.1. Cusornazos. — M. [Ipoda, 2019 1. — 256 c.

11 xnacc — buonorus. 11 xnmacc. bazoBeiit u yrmyoneHHbt ypoBuu: YueOuuk / U.B.
Aradonosa, B.W. Cusornaszos. — M. Jlpoda, 2020 . — 208 c.

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTUMHU
€CTECTBEHHBIMH HayKaMmH, ¢uiiocopueil, STUKOH, 3CTeTUKON u mpaBoMm. Posb OGuonoruu B
(bopMHpOBaHUN COBPEMEHHOW Hay4YHOM KapTHHBI MUpa. CuctemMa OMOJIOTHYECKUX HayK.

Metoapl TO3HAaHUS JKUBOM TNpUpPOAbl (HAOMIOJEHHE, OHKCIEPUMEHT, OIMCaHuUE,
U3MEpeHHe, KiaccuuKaims, MOJISTUPOBAHNE, CTATUCTUYECKAst 00paboTKa TaHHBIX ).

JdemoHcTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOJIBI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabotaNe 1. «Mcmonp3oBaHME pa3iIMYHBIX METOMOB IpPHU H3YyYCHUU
OMOJIOTUYECKIX 00OBEKTOBY.



Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xussle cucreMsl (0MOCUCTEMBI) KaK MpeAMET u3ydeHust Ounosoruu. OTiIMuYue >KHUBBIX
CHUCTEM OT HEOPTraHU4ECKOU IIPUPOJIBI.

CpoiicTBa OmocucTeEM W WX pa3sHooOpasue. YPOBHU OpraHU3aldud OHOCHUCTEM:
MOJIEKYJIIPHBIA, KJIIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJIALIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTUYECKHA), OMOC(HEPHBI.

JdeMoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE NPHU3HAKU >KU3HW», «YPOBHHU OpraHU3alMU >KUBOU
IIPUPOABDY.

O6opynoBanue: moaens Mosiekyinsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMHMYECKUN  COCTaB  KIETKM. XMUMHYECKHME  DJIEMEHTBL:  MAaKpOXJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosia 1 MUHepanbHbIE BEIIECTBA.

OyHKIMM BOJBl U MUHEPAJIBHBIX BellecTB B KieTke. IlomnepxaHue ocMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€nKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHnMble W 3aMEHMMBIE AaMHUHOKHCIOTBL. AMMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOH MOJIEKYJbl (TepBUYHAS, BTOPUYHAs, TPETUYHAs U UYETBEPTHYHAS
CTPYKTypa). XuMHUECKue cBoicTBa OenkoB. buonornyeckue GpyHKuuu 6€IKOB.

depmeHTHI — Ononornveckue kKaranuszatopsl. CTpoeHne (epMeHTa: aKTUBHBIA LIEHT,
cyoctparHas cneuupuyHoctb. Kodepmentsl. Buramunsl. Otiauuus ¢QepMEeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoapl: MoOHOcaxapuIpl (TJI0KO3a, pubO3a M JAe30KcHpubo3a), Iucaxapuibl
(caxapo3a, JlakTO3a) W TOJIMCAXapuabl (Kpaxmall, TJIUKOTeH, LeJUTojo3a). buonornyeckue
(GyHKINU YTIIE€BOJIOB.

Jiunuasl: Tpurauuepuasl, ¢ocdomunuasl, crepouasl. ['uapodpunbHO-rHIAPODHOOHBIE
cBoiicTBa. bruonornueckue ¢ynkumu nununoB. CpaBHEHHE YIJIEBOJIOB, OENKOB M JIMIIH/OB
KaK MCTOYHMKOB DHEPIHUU.

Hyxnennoseie kucnorsi: JIHK m PHK. Hykimeortmael — MOHOMEpBI HYKJIEMHOBBIX
kucinot. Crtpoenune u ¢ynkuun JIHK. Crpoenne um ¢ynknum PHK. Buner PHK. AT®:
CTpOoeHHE U QPYHKIUU.

[uronorus — Hayka o kierke. Kilerounas Teopust — npuMep B3aUMOJECHUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl N3YUEHHSI KIICTKH.

Knerka kak 1menoctHass >kuBas cucrema. OOIue NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, Monekyinsl JIHK kak renetndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunbel kieTok: sykapHOTHUecKass W mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckon kieTku. Kierounas crenka Oaktepuit. CTpoeHHE SyKapHOTHUECKOU
kJ1eTKU. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJI€TOYHAs CT€HKA, TTTMKOKAJIUKC, UX (YHKIIUH.
[Inazmatnueckass memOpaHa, e€ cBoicTBa M (GyHKuuu. lluTomnazma u e€ OpraHoujabl.
OnnomemOpanuble  opraHouasl  kietku: OIIC, ammapar ['onbkd,  JIM30COMBI
[losiyaBTOHOMHBIE OpraHOWABl KJIETKU: MUTOXOHIApHUM, IutacTuibl. Ilpoucxoxnenue



MUTOXOHApHUI u minacTua. Bunel nmnactun. HememOpanHble opraHOU/IbI KIETKH: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIM, PECHUYKH, XKIYTUKH. DyHKIMM OpPraHOUIOB KIIETKH.
Bxitouenus.

Snpo — perymaropHbslid 1eHTp KieTku. CTpoeHue szapa: sjaepHas o000J04Ka,
KapuoIia3mMa, XpOMaTrH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBanu, M. Illneitnen, P. Bupxos, J[x. YorcoH,
®. Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.

Huarpammsbl: «PacnpeneneHne XHUMHYECKUX JJIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxemsl: «lleproanueckas TabIMIla XUMHYECKHUX JIEMEHTOBY, «CTpocHHE
MOJICKYJIBI BOJBI», «buocunHTe3 Oenkay, «CTpoeHHe MOJCKyIbl Oenkay, «CTpoeHue
depmenrtay, «HykiennoBsie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CtpoeHue
9YKapUOTHYECKON KIIETKH», «CTpoeHHE KUBOTHOM KIETKH», «CTpOEHHE pPacCTUTEIbHON
KJIETKU», «CTpOCHHE NMPOKAPUOTHUECKON KIEeTKN», «CTpOoeHHE sapa KIETKU», «YTJIEBOAbI,
«JInmmapey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJIOBaHME JIsl MPOBEACHUS HAOIIOICHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX M OaKTEPHATBHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlabopaTtopHas pabora Ne 1. «/3yueHne KaTaauTHIECKON aKTUBHOCTH (epMEHTOB (Ha
MIpUMEPE aMIIIa3bl WK KaTalas3bl)y.

JlabopaTtopHas pabota No 2. «M3yueHue CTpOeHHUs KIETOK PACTCHHUM, KUBOTHBIX H
OakTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJICTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMunsAIus (MIaCTHYECKU OOMEH) U
JTUCCUMUIIALIUS (PHEPTreTUUECKUd OOMEH) — JIB€ CTOPOHBI €MHOTO IMpoliecca MeTaboIr3Ma.
Pornb 3ak0HOB cOXpaHEHMsI BEIIECTB M DHEPTUU B TOHUMAHUU METa0oIn3Ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIil. Pons pepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAICHUU YHEPTUHU B KIIETKE.

®dortocunte3. CmeroBas u TeMHOBas (Ga3el (orocuHTe3a. Peaknmm (oTocuHTE3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KM3HM Ha 3emie. BnusHue
yCIOBUH Cpeaibl Ha POTOCHHTE3 M CIIOCOOBI OBBIIICHHS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XEeMOCHUHTE3UPYIOIIe OakTepuu. 3HaUYeHNEe XeMOCUHTe3a JIsl )KU3HU Ha
3emuie.

DHepreTU4YecKuid oOMEH B KJIETKe. PacmieruieHwe BemeCTB, BBIJCICHHE U
AKKyMYJUPOBaHUE DOHEPIHMM B KJIETKE. OTalbl HHEPreThdeckoro oOmeHa. [mukomus.
Bpoxenue u ero Buasl. Kucinopoanoe okucieHue, Wi KIeTouHoe apixanue. OKUCIUTeTbHOE
dbochopunupoBanre. DPPEKTUBHOCT IHEPTETHIESCKOTO 0OMEHa.



Peaknun marpuyHoro cuHTe3a. I'eHetmdueckas umHpopmanus u JHK. Peammszanus
TFeHETUYECKON MHpOpMaIUK B KJIETKE. | @eHeTHYECKHU KOJI U €ro CBOMCTBA. TpaHCKPHUIIIIUS —
MarpuuHblii cuHTe3 PHK. Tpancuasmus — OwocwHTe3 Oenka. DTambl TPaHCIAIUU.
Komuposanue amuHokuciot. Ponb pubocom B GnocunTese Oemka.

Hexnerounsie ¢opmbl xku3Hu — Bupychl. Mcrtopus otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS W KH3HEHHOIO IMKIA BHUPYCOB. bakrepmodaru.
bosiesHn  pacrteHuid, KUBOTHBIX M  4YEJOBEKa, BbI3bIBAEMbIC BHpycamH. Bupyc
nmmyHoaeduinura denoeka (BUY) — Bo3Oymurens CIIMJla. OOpatHas TpaHCKPHIIIHS,
peBeprasa u unTerpasa. [lpodunaktuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanmu:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmuupt u  cxembl: «Tunel nuTaHus», «Metaboauzm», «MUTOXOHIPHUSY,
«DHepreTuueckuii oomen», «Xmopomiacty, «Potocunresy», «Ctpoenue JHK», «Ctpoenue
u (QyHKOHOHMpOBaHWE TeHa», «CuHTe3 Oenka», «[eHermueckuit kom», «Bupyce,
«bakrepuoparn», «Ctpoenune u >xu3HeHHbIH 1wk Bupyca CIINMla, OGakrepuodaray,
«Penmukanus [JHK».

Ob6opynoBanue: Moaenu-ammukanun «Yasoenwe JIHK wu  Tpanckpummms»,
«buocuntes 6enka», «CTpoeHue KIEeTKU», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbrid nWKII, WM KU3HEHHBIH UK KiIeTKU. MHTepdaza m muro3. Ilpoueccsl,
npoTekaromue B uHTepdaze. Permukanus — peakius marpuuHoro cunaresza JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBIA HA0Op — KapHOTHUIl. JIUTUIOUIHBIN U TarIOUIHBII XPOMOCOMHBIE
Habopbl. Xpomatuael. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYAIBHOTO
pPa3BUTHUSI OPTaHU3MOB.

Jlenenne kietkn — muto3. Cramgum muto3a. [Ipormeccsl, mpoucxonsdiue Ha pa3HbIX
CTaAUSX MUTO3a. BUOIOrnueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMBl pa3MHOKEHHS OpraHU3MOB: Oecrmojoe W TMoyoBoe. Buuabl 6ecronoro
Pa3MHOKEHHUSI: IeJIEHUE HAJIBOE, TOUYKOBAHUE OJIHO- M1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KJIOHUPOBAHUE OPTAHU3MOB, €r0 3HAYCHHUE IS
CEJIEKIIH.

[TonoBoe pa3zMHOXK€EHUE, €T0 OTIIMYHUS OT OECTOIOrO.

Meiioz. Ctaguun meio3a. [Ipoueccsl, npoucxoasmiye Ha ctaausx meios3a. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudeckuii cMbIC U 3HaUEHHE Meiio3a.

'amerorenes — mporecc 0O0pa30BaHUS TOJOBBIX KJIETOK Yy JKUBOTHBIX. llojoBbie
Kele3bl: CEeMEHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaro3ouj, sHIEKIETKA) — cHepmaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS
SIMIEKJIETOK U criepMaTto30uaoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE Pa3BUTHE (SMOPHOTEHE3).
Dtanbl SMOPUOHATILHOTO Pa3BUTHSI y MO3BOHOYHBIX >KHBOTHBIX: JIPOOJICHHE, TacTPYJISIIUS,
opranorenes3. IlocTomMOpuoHanbHOE pa3zBuTHE. THUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHSL:



npsiMoe, HempsMoe (JMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButme pacteHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJlMH pPa3BUTHS.

JdeMoHcTpanum:

Tabmuie! u cxeMbl: «POpMBI pa3MHOKEHUST OPraHU3MOBY, «/[BoiiHOE OMII010TBOpEHNE
y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOKEHUE paCTeHUN», «JleneHue KiIeTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMbBI», «KIeTOUHbIN UKD,
«Pernmukanus JTHK», «Muto3», «Meio3y, «IIpsMoe u Henpsmoe pa3zButue», «l'amerorenes
Y MIIEKONUTAIOIINX U YeJI0BEKa», «OCHOBHBIEC CTaJUN OHTOTECHE3A.

O6opynoBanue: MUKPOCKOII, MUKpompenaparsl «CriepMaTo30uabl MIECKOIUTAIOIIET 0,
«lineknerka miekonuraromeroy, «KapuokuHe3 B KIETKaxX KOpellKa JyKa», MarHUTHAas
MoJienb-anmKanys «/lenenue kierkny, moaens JJHK, moxens meradazHoii XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlabopaTtopHnas padota Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha FOTOBBIX MHUKpOIIpenapaTax».

Jlaboparopuasi pabora No 4. «l3ydeHue CTpOeHHs MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacsieicTBeHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. VcTtopuss pa3BUTHS TEHETUKH. Poib UUTOIOTHH M
SMOPHOJIOTUM B CTAHOBJICHUM TE€HETUKH. BKianm pocCHUCKUX U 3apyOEKHBIX YYEHBIX B
pa3BUTHE TEHETUKH. MeTonpl TeHEeTUKH (THOpPUIOJIOTMYECKUH, IHUTOTCHETHYECKUH,
MOJICKYJIIpHO-TeHeTUueckuit).  OCHOBHBIE  TEHETHYECKHE  TOHATHS. | eHeThyeckas
CHMBOJIMKA, UCTIOJIb3yeMas B CXEMax CKpPEIIMBAaHUI.

3aKOHOMEPHOCTH  HACIEeAOBaHUS MPU3HAKOB, YCTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHoe CKpeluBaHHe. 3aKOH €AMHO00pa3us TUOPUIOB TEPBOTO IMOKOJICHUS.
[IpaBuno nOMUHHMpPOBaHUA. 3aKOH pACIIEIJICHUs MPU3HAKOB. ['MIIOTE3a YUCTOTHI Tramer.
[TonHOE ¥ HEnoJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CcKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHUS ITPU3HAKOB.
[{utoreHeTn4ecKkue OCHOBBI IUTHOPHUIHOTO CKPEIIMBAHUSA. AHATM3UPYIOIIEE CKPEIIUBAHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS JJI ONPEIeSICHUs TeHOTHIIA 0COOH.

CuernieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno cuenjeHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuerieHust TeEHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUeCKre KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAeleHHe ToJia. AyTOCOMBI U IOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHblE M TeTepOramMeTHbIE OpraHu3Mbl. HacnenoBaHue MpHU3HAKOB,
CIEIUICHHBIX C MMOJIOM.

N3menunBoCTh. Buabl M3MEHUMBOCTH: HEHACJIEACTBEHHAss W HACIEICTBEHHas. Poib
Cpelbl B  HEHACJEICTBEHHOM H3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(UKAIIOHHOM
W3MEHUYMBOCTU. BapuanmoHHbBIA psl W BapuanMoHHAas KpuBas. HopMma peakuuu npu3HaKa.
KonuuecTBeHHbIE M KaueCTBEHHblE TMPU3HAKM M HMX Hopma peakuuud. CBoiicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.



HacnencrtBenHas,  MiaM  TEHOTUIIMYECKAas,  M3MEHUUMBOCTh.  KomOuHaTHuBHas
M3MEHYMBOCTb. Melo3 M I0JIOBOM MpOLECC — OCHOBA KOMOMHATHMBHON HW3MEHUYMBOCTH.
MyranuonHass u3MeHuuBocTh. Kilaccudukaums Myrauuid: TeHHblE, XPOMOCOMHBIE,
reHomHble. YacToTra U NpuYMHbI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX
pAIOB B HacieACTBeHHOM n3menunBoctu H. 1. BaBuioga.

BHesiepHast Haca€1CTBEHHOCTh U H3MEHUUBOCTbD.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/ABI I'€HETUKU YEJIOBEKA!
IeHEAJIOTUYECKUH, ONM3HELOBBINA, LUTOI€HETHYECKUI, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHeTndeckuii. COBPEMEHHOE ONpPEIEICHHE TI'€HOTHUIIA: ITOJHOIC€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomouipto [11[P-ananuza. Haciencreennsle 3a0o0aeBaHus
YeJOBEeKa: TeHHble O00Jie3HH, OOJNEe3HM C HAcJEeICTBEHHOM IpelpacHoOKEHHOCTHIO,
XpoMocoMHbIe 0ose3Hn. ComMaTHyecKkhue W reHepaTHBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[IpuHuunel  370poBOro oOpas3a KU3HU, JHUArHOCTUKH, MPOPUIAKTUKH U  JICYCHUS
reHeTUYeCKuX  Oosie3Hed.  MeaMKO-TeHEeTUYeCKOe  KOHCYJIbTUpPOBaHHE.  3HAuU€HUE
MEIUIMHCKOW TE€HETUKU B MPEJOTBPAIICHUM M JICYEHWU TEHETUYECKHX 3a0o0JeBaHUM
YeJI0BEKA.

JdeMoHcTpamum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuupr 1 cxembl: «MOHOrMOpPHUIHOE CKpEIIMBAaHME W €ro ILMTOr€HETUYecKas
OCHOBa», «3aKOH PacUICIUIEHUS U €r0 LIUTON€HETUYECKasi OCHOBA», «3aKOH YHUCTOThI TaMeT»,
«luruOpunnoe ckpeuruBanue», «L{utomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUS,
«Meiio3», «B3anMonencTBre aIeNbHBIX T'E€HOBY», «l'eHeTmdyeckne KapTel pPacTeHUH,
KUBOTHBIX M 4elloBeKay, «['eHeTnka nonay, «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO
¢ mnoinom», «Kapuorumel 4YeroBeKa M JKMBOTHBIX», «Buapl M3MEHUMBOCTHY,
«MoudukanoHHas U3MEHYMBOCTb», «HacnenoBanue pesyc-gaxrtopa», «l'eHeTHka rpymi
KpoBu», «MyTallMOHHAas: U3MEHYUBOCTH.

Ob6opynoBanue: Mojenu-anuIMkanun «MoHOrHOpHuIHOE CKpeluBaHuey, «HemnomnHoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemmuBaHuey», «llepekpéct xpomMocom», MUKPOCKOI U
Mukpomnpenapar «Jlpo3oduna» (Hopma, MyTtauuu (OpMBI KpBUIBEB U OKpacku Tela),
repbapuii «I'opox OCEBHON.

JlaGopaTropHble U NpaKkTUYecKue padoTbl:

JlaGopatopnass pabGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBaHM Y Jp030(HITbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnast pabora Ne 6. «M3yyeHne MoaAM(UKALMOHHON W3MEHUYMBOCTH,
IIOCTPOEHHE BapUAIIMOHHOTO psiZia U BApUAILIMOHHON KPUBOI».

JlaGoparopnass pabora Ne 7. «AnHanmu3 wmyTauuid y Jpo3oduibl Ha TOTOBBIX
MHUKpOTpernaparax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.



Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecc. 3apoxkKAeHUE CEIEKINU U JoMecTUKanusa. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOr00Opasusi KyJabTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, OPO/A, ITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MacCoBBI U UHANBUYATbHBINA OTOOPHI B CEJICKIIUU
pacTeHMi M KMBOTHBIX. OIleHKa »3KCTepbepa. bINM3KOpOJICTBEHHOE CKpEIIMBaHHE —
uHOpuuHT. Yncras nuaust. CKpelrBaHue YUCTHIX TUHUHN. ['eTeposuc, wim rudpuaHas cuia.
Heponctsennoe ckpemmBanue — ayrOpuauur. OtganénHas ruOpuauzanus v e€ ycrexu.
HckyccTBeHHBIM MyTareHe3 M MOJy4Y€HHUE MOJUIUIONI0B. JIOCTHIKEHHSI CeIeKIMU PacTeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€HHAs MHXKEHEpHs. DTalbl CO3JaHUsA
pexomOunanTHOW JIHK m Tpancrenusix opranmsmoB. Kierounas wmxenepus. Kinerounsie
KYJIbTYPBI. MukpoKIIOHaIbHOE Pa3MHOKEHHE pacTeHuN. KitonupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. DKOJOTUYECKUE M ITUYECKUE
npo6sieMbl. MO — reHeTH4ecKr MOAU(PUITIPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuipl u cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoapl JIOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYpPHBIX PpacTEHUI»,
«Otnanénunas rubpuauzanus», «Paborer akamemuka M. @. MBanoBay, «llomuruionaus»,
«OOBEKTHI OMOTEXHOJIOTHNY, «KIIeTOUHBIE KYyIbTYphI H KIIOHUpOBaHUEY, «KOHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOI0B U KOPHEIUIOZAO0B JUKUX (OPM U KYJIbTYPHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX035CTBEHHBIE PACTCHHS Y.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypcusi«OCHOBHBIE METOABI U JTOCTHIKEHUS CENIEKIIMH PACTEHHH M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIHITATENFHBIN y4aCTOK, B TEIUTMUHOE
X03SIICTBO, Ta0OPATOPHUIO arPOYHUBEPCHUTETA WIIH HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosIIOLIUOHHAS OMOJIOTHS.

[IpennochiIKi BOSHUKHOBEHHUS BOJIOIMOHHON TEOpHH. DBOMIIOIMOHHAS TEOPHUSI U €€
MECTO B OMoJOTHU. BiusiHIE YBONIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuuerenbcTBa 3BONIONUH. [lameoHTONOrMYeCKHe: MOCIEeI0BATENLHOCTD TMOSBICHUS
BHJIOB B TAJICOHTOJIOTHYECKOW JIETOMUCH, TepexoaHbie ¢opmbl. buoreorpadpuyeckue:
CXOJICTBO M paznuuue (hayH u (hjaop MaTEpUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJICTBA U PA3INYNS IMOPHOHOB Pa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHI/ITeHBHO-aHaTOMquCKHeZ TOMOJIOTUYHBIC, aHAJIOTMYHBIC, PYAUMCHTAPHBIC OpPraHbI,
aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXaHHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METaOOIMUYECKUX MTyTeH Y BCEX OpPraHU3MOB.



OomonnonHas teopust Y. [lapBuna. Ilpeanochuikd BO3HUKHOBEHHUS JapBHHU3MA.
JIBIDKyIIME CHJIbl SBOJIIOLMU BHUJIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE IIpU
OrPaHUYEHHOCTH PECypCcOB, HEOoNpeAeaEHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u e€ 0CHOBHbIE MOJIOKEHUS.

MuxposBosrorus. [lomynsius kak euHUIa BUAA U SBOJIIOLUH.

JBrkyme cuiibl ((pakToOpbl) SBOIIOIUK BUOB B MpHpoae. MyTallMOHHBIN Mpolecc U
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsuuoHHble BOJMHBI U Jpeld reHoB. M3zomsauus u
MUTpaLys.

EcrectBenHblil 0T00p — Hanpasisomuil gaxkrop s3Bonronuu. GopMel eCcTeCTBEHHOTO
orbopa.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yinbTaT  dBoionuu.  [Ipumepsr
MPUCIIOCOOTICHUH Y OPraHu3MOB. ApoMOP(O3bI M UAHOATATI TAIHH.

Bun u BumooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BHI000pa30BaHUS:
reorpaguuecKoe, SKOJIOTHIECKOe.

MaxkposBosorust. @opMbl 3BOSIIOLUM: (pUiIeTHYEeCKasl, AMBEPTeHTHAsl, KOHBEPTeHTHAs,
napaienbHas. HeoOpatuMocTs 3BOTIOLUH.

[IpoucxoxxaeHne OT  HecleUUaTUW3UPOBaHHBIX  HpeakoB.  IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paaualus.

JdemoHcTpaumuu:

[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmuipr u cxembl: «Pa3BuTue OpraHMYEcKOro MHpa Ha 3emie», «3apoibILIn
MTO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbObI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0TO0p», «MHOroobpasue cOpToB pacTeHuit», «MHoroodpasue Mnopox
KHUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHAas  HM3MEHYMBOCTBY,  «ApPOMOPGO3bI»,
«Manoanantanuny, «O0mmas nereHepanusy, «JIBkymue cuisl Boaonun», «Kapra-cxema
Mmapuipyta nyreutectsus Y. /lapsunay, «bops0a 3a cymectBoBanuey, «llpucnoco0i1eHHOCTh
opranusmoBy, «I'eorpaduueckoe B11000pa3oBaHue», « IKOJOTHUECKOE BUJ00OPa30BAHUEY.

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C PAa3UYHBIMA THUTIAMH OKPAacKH, Habop
TUTO/IOB M CeMsTH, KoJuteKus «[IpruMepsl 3aInUTHBIX IPUCTIOCOOICHHUH Y dKUBOTHBIX», MOJIEINb
«OCHOBHBIE HaNpaBJICHUS SBONIONUM», 00BEMHaAs Mozenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KojuleKuus «DOpMbI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHHuil», wmozaenb ammiukaims «llepekpéct Xpomocom», BIaKHBIE
npemnapatsl «Pa3BuTtHe HacekoMoro», «Paspurue narymku», MuKponpenapat «Jpozoduna»
(Hopma, MyTauu OpMbI KPHLIIBEB U OKPACKHU TEJIa).

JlaGoparopHble U NpaKkTUYecKue padoTbl:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUESCKOMY KPUTEPHUIOY.

JlabopatopHas pabora Ne 2. «OmmcaHue TPUCTOCOOJICHHOCTH OpraHu3Ma Hu ¢
OTHOCHUTEJIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KH3HU Ha 3emJie.



JloHayyHbple  NpEACTABICHUS O 3apOKICHUM KU3HU. HayuHble rumnoressl
BO3HHUKHOBEHHUS JXU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIMS.
AOHOTeHHBIH CHHTE3 OpraHMYeCKHX BEIIECTB U3 HEOPraHUYECKUX. ODKCIEPUMEHTAIBHOE
MOJITBEPKICHUE XUMHUYECKOW 3BONOUMH. HawganmpHble 3Tambl OMOJOTHMYECKOW HBOJIOIUH.
l'umoresa PHK-mupa. @®opmupoBanume MeMOpaHHBIX CTPYKTYp ¥  BO3HHUKHOBEHHE
nporokieTku. [lepBeie KieTku U ux 3Boitonuss. PopMUpPOBAHME OCHOBHBIX TPYIII KHUBBIX
OpPraHHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxei. Apxeilckas U
nporepo3oiickas 3pbl. [lanmeo3olickas spa u e€ mepuoabl: KEMOPHUIMCKUN, OpPIOBUKCKUH,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, IEPMCKHU.

Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3zoiickast 3pa 1 €€ neproibl: MaJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa U T€0JIOTMYECKUX IMpoieccoB. OCHOBHBIE ATAIbl 3BOJIIOLUU
pPacTUTENLHOTO W KMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUil W >KUBOTHBIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak  OTpaxeHue 3Bojrouud. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpenctaBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHus aHTpororeHeza. CxoacTBa U pa3iauuMs
YeJI0BeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEJIOBEKA.

Jewxynme cuibl ((aktopbl) aHTpomoreHe3a. HacnencrBeHHass M3MEHYMBOCTH U
€CTeCTBEHHBIH 0TOOp. OOIIecTBeHHBIH 00pa3 JKU3HU, W3TOTOBJICHHE OpYIUN Tpyna,
MBIIIJIEHHUE, PEYb.

OCHOBHBIE CTaJUU U BETBH SBOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBeK yMenbli,
UYenosek npsamoxomsamuii, YenoBek HeaHIepTalbCKkud, YemoBek pasymHblid. Haxonku
HCKOMAEeMBIX OCTAaTKOB, BpeMs CYLIECTBOBaHMs, OOJIACTb pPACIpPOCTPAaHEHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAHUS.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PAChl: €BPONEOUHAs (€Bpa3uiickas), Herpo-
aBCTpajoujHas (3PKBaTOpUaAIbHAs), MOHroJioujaHas (a3uaTcKko-aMepuKaHcKas). YepTbl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENEH YENOBEUYECKMX pac K YCJIOBUSM CYIIECTBOBAHHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpauuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBus.

Tabmuuer u  cxembl: «Bo3nHukHoBeHue ConHeuHOM  cuctembl», «Pa3ButHe
OpraHu4ecKoro Mupay, «PacturenbHas kietkay, «KuBoTHas kietka», «lIpokapuornyeckas
KJIeTKa», «CoBpeMEHHas CUCTEMa OPraHMYeCcKOro Mupay, «CpaBHEHUE aHATOMUYECKUX YEPT
CTpOCHHMSI  4YeJoBeKa W  YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKMX HAXOJOK IMPEJAKOB COBPEMEHHOIO 4YejoBekay, «/[peBHeilmiue moany,
«/IpeBuue moan», «IlepBbie COBpeMeHHBIE TI0IN», «HeT0BEUECKHUE pach».

Ob6opynoBanne: Mymspku  «lIpoucxoxknenune denmoBeka» (OIOCTHI aBCTPATONUTEKA,
MUTEKAHTPOIa, HeaHJAepTalblla, KPOMAaHBOHIIA), CIEMKH WIH H300pKEHUS KaMEHHBIX



opynuil epBOOBITHOTO YesloBeKa (KaMHHU-YOIIEPhl, pyOuia, ckpebiia), FreOXpoHOJIOoTHYecKas
Tabnuna, Koyekus «PopMbl COXpaHHOCTU NCKOMAeMbIX )KUBOTHBIX U PACTEHUN».

JlaGoparopHble U NpaKTHYecKue padoThbl:

[TpakTuueckas padora Ne 1. «/3yueHue NCKOMAEMBIX OCTATKOB PACTEHUH U )KMBOTHBIX
B KOJUIGKLIMSIX».

DKCKypcHsi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHbBIN
WM KpaeBeIUECKUI My3el).

Tema 3. Opranusmbl 4 OKpY KalOLIas cpejaa.

DKoJorusl Kak Hayka. 3aJaud U pasfenbl 3KOJOTuU. MeTolbl 3KOJIOTHYeCKHUX
UCCIIEIOBaHM. DKOJIOTHYECKOe MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHHMs  OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAs, I[TOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonorndeckue (akropsl. Kiaccudukanms sxonornyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[eliCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue (aKkTOpPBI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONMEPHOAN3M.
[IpucnocoOneHust opraHu3MoB K JEHCTBUIO abuoTHdYeckuX (QakTopoB. buomornyeckue
PUTMBL.

buotnueckue ¢akroppl. Buabl OHOTHYECKHMX B3aUMOJICHCTBUMN: KOHKYPEHILIUS,
XHUIIHAYECTBO, CcUMOMO3 u ero ¢opmel. [lapasutusm, Koomepanus, MyTyalu3M,
KOMMEHCQJIN3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEUTpan3M. 3Hau€HUE
OMOTHYECKMX  B3aMMOJEHCTBHI JUIS  CYIIECTBOBAaHUS OPraHU3MOB B  IPUPOIHBIX
COO00IIIeCTBAX.

DKOJIOTUYECKHE XapaKTEpUCTUKU Nomymsiuui. OCHOBHBbIE MOKAa3aTeNH IOMYJISIUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTh, MPUPOCT, Murpauus. [uHamuka
YHMCJIEHHOCTH MOIMYJISILIUY U €€ PeryJsiusl.

JdemoHcTpanum:

[Moptpetsr: A. I'ymGonsar, K. ®@. Pynwe, D. ['ekkens.

Tabmuuer u cxembl: kapra «lIpupomnbie 30HBI 3emium», «Cpenpl oOUTaHUS
opranusmoBy, «@Doronepuoausm», «llonmynaunm», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nonyisiuu uHQpy3zopun-ryensku», «llumessie nenm».

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTCHHUI W3 Pa3HBIX
MECT OOUTaHHUSI.

JIaGoparophas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

IIpaktuyeckas pabora No 2. «[loacuér MUIOTHOCTH NONYJSIIMKA pa3HBIX BUIOB
pacTeHHI».

Tema 4. CooO1mecTBa U 3K0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHu3mMoB — OuoneHo3. CTpykTypbl OHoOLieHO3a:  BHJIOBaf,
MIPOCTPAHCTBEHHAs, Tpodudeckas (muiienas). Buabi-nomuHanTsl. CBA31 B OMOILIEHO3E.

Dkojoruueckre cucreMsl (skocuctembl). [loHsTHE 00 3KOCHCTEME M OHOreOlEeHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLEHTbl, KOHCYMEHTBI, DPEIYLIEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTHH B dKocHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU



skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TOKa3aTeNd SKOCHUCTEMBI: OHoMacca,
MPOYKIHS. DKOJIOTMUECKUe MUPAMUAbL: MPOAYKIIMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYHBOCTD, CAMOpEryianus, pazsutue. Cykieccus.

[Ipuponnble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMA XBOHWHOIO WU
LIMPOKOJINCTBEHHOT O JIECa.

AHTpPONIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMsl. buonornueckoe u
XO03SICTBEHHOE 3HAUYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue  kak  ¢akrop  ycTtodumBocTH  dkocucteM.  CoxpaHeHue
OHMOJIOrMYECKOro pa3HooOpasus Ha 3emIie.

VYuenue B. W. Bepnanckoro o 6mocdepe. I'panuiipl, coctaB u cTpykTypa ouochepsl.
XKusoe BemectBo u ero ¢yHkiuu. OcodeHHOCTH OMocheprl Kak rio0anbHON IKOCHUCTEMBI.
JlnHamMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThl BemecTB M OMOT€OXMMHUYECKHE LUKIIBI AJIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenmoedectBo B Omocepe 3emid. AHTPONOTeHHbIE H3MEHEHUss B Owmocdepe.
['mobGanbHbIEC HKOIOTHYECKHE TPOOIIEMBI.

CocymiectBoBanue mpuponabl U 4yenoBeuecTBa. CoxpaHeHHe OHOpa3zHOOOpa3us Kak
OCHOBa ycTOHYHMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO VYIPABICHHUS MPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JlOCTHKEeHNS OMOJIOTUHU U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Hoptpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubpt u cxemsl: «[lumessie 1enu», «bBUOIEHO3: COCTaB W CTPYKTYpay,
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 BUOJIOTUA HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

CornacHo ®I'OC COO, ycraHaBiIMBarOTCSI TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
00y4aroImuMHCs IPOrPaMM CpPEeTHETO 00IIEero 00pa3oBaHus: TMYHOCTHBIM, METAPEIMETHBIM
" NpCIAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pEe3yJIbTATOB OCBOEHHU Ipenmera «buosorus» BbIAEIEHBI
CJIENYIOIIME COCTABISIOIIME: OCO3HAaHHE OOYYAIONIMMUCS POCCHUICKONW T'pakIaHCKOM
HUJICHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPENEIEHUIO,
HaJu4yhue MOTHBALUU K OOyUYEHHIO OHMOJIOTHH, IICJICHAMPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXJIeHUil JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH M HUCTOPHYECKUX TpPaauLUuil
pa3BUTHUA  OMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U  CIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS B CBOEU JACSATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU  YCTAHOBKAMHU,
MPUCYIIMMH  CHCTEME  OHOJOTMYECKOro  O0pa3oBaHUsA, HaJIMYWe  HKOJIOTHMYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «brosiorus» JOCTUTraroTCs B €AMHCTBE
y4e0HOM U BOCIIUTATEILHOU JESTSIILHOCTH B COOTBETCTBUU C TPAJUIIHOHHBIMHA POCCUHCKUMU
COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSMHU, IPUHSITHIMHU
B OOIIECTBE MPaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS,
CaMOBOCIIMTAHHUS U CAMOPA3BUTHSA, PA3BUTHSI BHYTPEHHEN MTO3ULUH JIMYHOCTH, TATPUOTU3MA,
YBOKECHUS K 3aKOHY U IIPABOIOPSAIKY, YEIOBEKY TPY/JA U CTaplIEMy ITOKOJICHUIO, B3aUMHOT'O
YBOKEHUS, OEpeKHOro OTHOLIEHHS K KYJIbTYpHOMY HACIEOUI0 U  TPATUIUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepannu, Npupoae U OKPYKarollen cpele.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS Yy4yeOHoro mpeamera «buosorus» MTOMKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYarONIUXCSl pPYKOBOJCTBOBATHCSA C(HOPMUPOBAHHOM
BHYTPEHHEH MO3WLMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlW, MO3UTHUBHBIX
BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO
o0IecTBa, paciIupeHne >KU3HEHHOTO OMBITA U OMbITA ACSITENFHOCTH B TPOIECCE pealn3aliu
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATEIBHOMN JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1)rpasxaaHckoro BOCMTAHUS:

chOPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OO0y4arolierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIEeCTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA U
MPaBOMOPAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JESITEIIBHOCTH TIPH CO3JIaHUW y4eOHBIX
MMPOCKTOB, PEIICHHH Yy4YE€OHBIX WM TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHWU OWOIOTHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpEAENATh COOCTBEHHYIO TO3HUIMIO IO OTHOIIEHUIO K SBJICHHIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;



YMEHHE YYUTHIBaTh B CBOUX JCWCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOZCH C pasHbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[I03HABATENIbHBIX M MCCIEAOBATEIbCKUX 3a7ay, YBOKUTEIbHOTO OTHOIIEHUS K MHEHHIO
OIITOHEHTOB MPU 0OCYXJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

cOPMUPOBAHHOCTh ~ POCCHICKOM  TpakIaHCKOM HWICHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHUSI K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTHU Iepea PonnHOM, ropaoctu 3a cBou
Kpaii, cBOI0 PonMHy, CBOHl SI3bIK U KYJIbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoza Poccuu;

LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACJIEIUI0O M MaMATHUKAM MPUPOJBL,
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUHCKMX YUYEHBIX B CTAHOBIIEHHE U Pa3BHTHE
OMOJIOTHH, TMOHUMAHUS 3HA4YeHHS OWOJOTMH B TO3HAHUHM 3aKOHOB TMPUPOJBI, B KU3HU
YeloBeKa U COBPEMEHHOT0 OOIIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTb K CiIyXeHutro u 3amuTe OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYall{l0 M TMPUHUMAThb OCO3HAHHBIE pEILIEHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSM, CO3JaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUM C TPaAULMSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYash OCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHMMAaHHE SYMOLIMOHAIBHOTO BO3AEHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHUIO B Pa3HBbIX BHJAaX UCKYCCTBA, CTPEMJICHHE IPOSBIIATH
KauecTBa TBOPYECKOW JIMYHOCTH;

5) ¢usnueckoro BocnuUTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBbSA H
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHHWE W peau3amus 370pOBOTO M 0e30MmacHoro obpasza >KW3HH (30POBOE
MUTaHUEe, COOJII0/IEHNE TMTUEHNYECKUX MPaBUI U HOPM, COaTaHCUPOBAHHBIM PEeXUM 3aHATUN
W OTHbIXa, peryispHas Qu3uyeckass akTUBHOCTb), OEpPEXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE ILIEHHOCTH TNPAaBWJI HMHIUBHIYaJbHOTO U KOJJICKTHBHOIO 0€30MacHOTO
IIOBE/ICHUS B CUTYaLIUSX, YTPOXKAIOIIUX 30POBbIO U JKU3HHU JIOACH;



OCO3HaHUE TOCIICJICTBUA U HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTUKOB, KypeHHs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

FOTOBHOCTb K aKTMBHOM  JICSATEJIILHOCTHM  TEXHOJIOTMYECKOM M  COIMAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIONHSTH
TaKyIo JIeATeIbHOCTb;

HWHTEpEC K pa3IMUHbIM chepaM MpodheCcCHOHATBHON IEeITeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIM BBIOOp Oynmymied mnpodeccur W peanr30BBIBATH COOCTBEHHBIC >KM3HEHHBIC
TJIaHBbL;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUHU BCe
KU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH I1€JIeCO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBILICHUE YPOBHS 3KOJOTHYECKON KYNbTYpPhI: MPHOOPETEHUE OMbITAa IJIAHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKU UX BO3MO>KHBIX IOCJIEICTBUN JIJIs1 OKPYXKAIOLEN CPebl;

OCO3HaHUe T100aTbHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CHOCOOHOCTh HMCHOJNB30BaTh MPHOOpETaeMble MPU H3YYCHUH OWUOJNOTHHM 3HAHUS U
YMEHHUS TPH PEIICHUH MPOOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOIONOIH30BAHIEM
(cobmroenune mpaBuil MOBEACHUSI B NMPUPOJIC, HAMIPABICHHBIX HA COXPAHEHHE PABHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JACHCTBUMN, MPUHOCSIIUX BPEI OKpYXKAIoIeH MPUPOHON cpeje,
yMeHUe MPOTHO3UPOBATH HeOIaronpusiTHoIC 9KOJIOTUYECKHE MOCJIE/ICTBHS
MpeANpPUHUMAEMBbIX AEHCTBUN U TPEAOTBpallaTh UX;

HaJU4he Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYphI, OMbITA
NESATEIbHOCTH 3KOJIOTMUECKOW HANpaBJI€HHOCTH, YMEHHS PYKOBOJCTBOBAaTbCSI HMH B
MM03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTHKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAIOTE KYIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE  SI3BIKOBOM M UYMUTATENbCKOW KYJIBTYpbl Kak CpeACTBa
B3aUMOJCHCTBUS MEXKY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHKEe crenru(uky OMONOTHH KakK HayKH, OCO3HAHHS e€ poiu B (popMHpOBAHUU
palMOHAIBPHOTO HAYYHOTO MBINIJICHUS, CO3/JaHUM IIEJIOCTHOTO TMpEACTaBICHUS 00
OKpY)KaloIlleM MHpE Kak O EIWHCTBE NPHUPOABI, 4YelOBeKa M OOIIeCTBA, B MO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOIJIEM COXPaHESHUsI IIPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCT B 3HAYMMOCTH OHWOJIOTHM JJII  COBPEMEHHOW  IMBUIIM3AIINU:
o0ecrieueHrss HOBOTO ypPOBHS  Pa3BUTUS  MEAWIIMHBI, CO3/IaHUE  TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIIaTh PECYPCHBIE MTPOOJIEMBI Pa3BUTHS YEIOBEUECTBA, IIOUCKA



myTeld BBIXOJA M3 TIJIOOATBHBIX SKOJOTMYECKHX IpolsieM U obecredeHusl Iepexoja K
YCTOWYMBOMY DPAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYCHHH OHMOJOTMYECKHX 3HAHWHA B IENSAX IOBBIIICHUS
o0mmel  KyJNbTypbl, ©CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOW  4YacTH
(GYHKIMOHATBLHON TPAMOTHOCTH 00yJaromuxcs, GopMUPyEeMON IPU U3y4ECHHH OHOJIOTHH;

MOHMMaHHUE CYHNIHOCTH METOAOB TO3HAHUS, WCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IOJy4yaeMble 3HaHUS U1 aHalM3a U OODBICHEHMS SIBICHUUN
OKpPY’KAIOILIEr0 MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH, YMEHHE JellaTh 00OCHOBAaHHBIE
3aKJIIOUYEHHS HAa OCHOBE Hay4yHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIEJIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIBb30BaTh OMOJOTMYECKHE 3HAHUS Ul PEIICHUS
poOJIeM B peaibHBIX KU3HEHHBIX CHTYallUsX;

OCO3HAHME IIEHHOCTH HAYYHOH NEATETbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
Y MICCIIEIOBATENBCKYIO ICATEIbHOCTD MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa3OBaHUI0 W camMO00pa30BaHUIO, K
aKTUBHOMY TMOJyYEHUIO HOBBIX 3HAHUI MO OWUOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTO MpeaMera « Buoorusy BKIIOYArOT:
3HaYUMBIE U1 (OPMHUPOBAHHS MHPOBO33PEHUS] OOYUAIOIIUXCS MEXIUCIUIUIMHAPHBIC
(MexXTpenMeTHbIE) OOIIeHAYYHbIE MOHSATHUS, OTPAKAIOIIUE IETOCTHOCTh HAYUYHOU KapTHUHBI
MHUpa U crieln(uKy METOI0B MO3HAHUS, HCIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO,
SHEprus, IBJICHHE, MIPOLIECC, CUCTeMa, HAyYHBIN (DaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEeNOBAaHUE, HAOMIOJCHUe, W3MEpPEeHHe, OJKCIEPUMEHT U JIPYTHX),
YVHUBEpCaJIbHbIC yUeOHBIC JelicTBUS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETyISTHBHBIC),
obOecrieunBaronie  (GopmupoBaHue (YYHKIIMOHATILHOW TPaAaMOTHOCTH H  COITHAIBHOM
KOMITETCHIIMM OOYYaloOIINXCsl, CIIOCOOHOCTh OOYYaloIUXCA HCIOIb30BaTh OCBOEHHBIE
MEXTUCIUTITNHAPHBIC, MUPOBO33PEHYCCKIE 3HAHUS U YHUBEPCAIbHbIC yUeOHbBIC IEHCTBUS B
M03HABATEIHHON U COIMAILHOMN MPaKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMbl CPEIHEro 00IIero oopazoBaHus
JIOJKHBI OTPaKaTh:

OBi1aieHne YHHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JJOTMYECKHUE 1€HCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh W aKTyaJIM3MPOBATh MPOOJIEeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCIIOJIb30BaTh IMPU OCBOCHWM 3HAHWKM TPHUEMBI JIOTHUYECKOTO MBIIIICHUS (aHAN3a,
CHUHTE3a, CPaBHEHHWs, Kiaccu(UKAIMK, OOOOIIEHHS), PACKPBIBATH CMBICT OHOJIOTHYECKUX
MOHATHHA (BBIACNATh HMX XapaKTepHbIe TMPU3HAKH, YCTAaHABIMBATH CBSI3UM C JPYTUMU
MOHSATUSAMH);



OTpENEATh LEIN NeATeILHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACITCIHPHOCTH C ITOCTABICHHBIMH IICIISIMHU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS Uil OOBsICHEHUS (AKTOB W SBJICHUMA >KUBOU
IIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYXIECHHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO aHAJOTUH),
BBIABJIIATD SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaCMLIX SABJICHHUAX,
(hopMyIIMpPOBATh BHIBOJIBI M 3aKITIOUYCHHSI,

MIPUMEHATh CXEMHO-MOJICIIbHBIE CPEJICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBsI3eH
M OTHOUICHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a TAaKKe MPOTUBOPEYHH Pa3HOTrO
PO/, BBISBICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pazpabarhiBaTh IUTAH peUICHUS MpoOJeMbl ¢ Y4€TOM aHalIM3a HMEIOLIUXCS
MaTepHUalIbHBIX ¥ HEMATEpUAIbLHBIX PECYPCOB;

BHOCHUTH KOppCKTI/IBBI B ACATCIIBHOCTDL, OLICHHUBATh COOTBCTCTBHUEC pe?:y.HI)TaTOB OeiIaM,
OIICHUBATH pI/ICKI/I HOCJICIICTBI/II;'I ACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pPabOTy B YCIOBUSX PEalIbHOIO, BUPTYaJIbHOIO U
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30BbIe HCCIeI0BATEIbCKHE HeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-HMCCIEIOBATENbCKOW U TMPOCKTHOW AESITeNbHOCTH,
HaBBIKAMHU pa3pelieHuss MPoO0JieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
HOI/ICKy MCETOA0B pemeHI/m HpaKTquCKHX 3ajaad, HpI/IMeHeHI/IIO paSJII/I‘-IHI)IX METOA0B
[MO3HAHUS;

HCIIOJIB30BATh paanqHHe BHUIbBI OCATCIIBHOCTHU II0 nonyqumo HOBOI'O 3HaHUA, €ro
UHTEpIpeTalH, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YU€OHBIX CUTYallUAX, B TOM YHCIIE NPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAyuYHBI THUI MBIIIJICHUS, BIAAETh HAY4YHOH TEPMHUHOIIOTHEH,
KJIFOYEBBIMH MOHATUSIMH U METOJAMHU,

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]a4l B 00PAa30BATEIbHON JESITENLHOCTH U
JKN3HCHHBIX CI/ITyaHI/ISIX;

BBIABJIIATD HpI/I‘-II/IHHO-CJ'IeI[CTBCHHI)Ie CBsA3HU U aKTyEU'II/ISI/II)OBaTB 3aﬂaqy, BBIABHUTAaThb
TUIIOTE3y €€ pPELICHMs, HaXOAUThb apryMEHTHI Ul J0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh IapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEUICHHS 3aJayd Pe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH IIeJICHANIPABIICHHBIN MMOUCK MEPeHoca CPEACTB U CIIOCOOOB JCHCTBUS B
po¢eCCHOHANTBHYIO CPENy;

YMCTI) nepeHochL 3HAHUSA B HOSH&B&T@J’IBHYIO 158 HpaKTI/I‘—IeCKYIO 06J'IaCTI/I
KHU3HCACATCIIBHOCTH,

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0IacTel;

BBIIBUTATh HOBBIC WJEH, MpEAJIaraTb OPUTHHAIBHBIE TOIXOJbl U PEIICHUS, CTaBUTh
HpOGHeMBI H 3aJa4u, ,Z[OHyCKaIOH_[I/IC aHLTepHaTI/IBHBIC peLHeHI/ISI.



3) padora ¢ ungopmaunmeii:

OpPUEHTUPOBATHLCS B PA3IMUHBIX HCTOYHMKAX HHPOpMALMK (TEKCTe yueOHOro mocoous,
HAy4YHO-TIOMYJISIPHOM  JHUTepaType, OWOJIOTMYECKUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHeTE), aHanu3upoBaTh MHMOPMAIMIO PA3TUUHBIX
BUIOB H (OpPM TMpENCTaBICHHsS, KPUTHYECKH OICHHWBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GbopMyIHpOBaTH 3aMpOChl U MPHUMEHATh PA3JIMYHbIE METOJBI MPH TOUCKE U 0TOOpe
Ouosornueckoi nHGopMaIuu, He0OX0AMMOH JIJIs BHIIIOJIHEHUS Y4EOHbIX 3a/1a4;

MPUOOPETATH OMBIT UCIIOIb30BAHU HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (GOpMY IMpeACTaBICHUS OHOIOrHYECcKOi
nHpopManuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYroe);

WCIOJIb30BAaTh HAYYHBIA SI3BIK B KAayeCTBE CpEACTBA MpH padoTe ¢ OMOIOrHYecKOn
nHbOpMaNKe: TPUMEHITh XUMUYECKUE, (PU3NIECKAE U MATEMAaTHIEeCKAE 3HAKH U CUMBOJIBI,
dbopmynbl, ab0OpeBuaTypy, HOMEHKIATYpPYy, HCHOJB30BATh W IPEOOpPA30BBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BIIQJIETh HaBBIKAMHM DPACIO3HABaHWsA M 3alIUTHl MHGOpMaLWU, WHOOPMAMOHHON
0€30MacCHOCTH TUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JeHCTBHAMM:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIlMA BO BCEeX cdepax >KW3HU, aKTHMBHO Yy4YacTBOBAaTh B
JMaJiore WKW JHUCKYCCHHM IO CYLIECTBY oOCy)KJIaeMoil TeMmbl (YMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJECHHUS OTHOCUTENIBHO BBIMOJIHEHUS IpeagaraeMoi 3ajayu, y4UThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHble Cpe/CcTBa OOIIEHUS, MOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMSr4arh
KOH(QUINKTBI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOACHUCTBUS, IOHUMATh HAMEPEHUS
JOPYTUX JIOAEH, MPOSIBIATH YBAXXUTEJIBbHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOMN
dhopme popMyITHPOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HMCIIOIb30BAHMEM S3BIKOBBIX
CPEICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHUMATh M HMCMIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYATBLHOW pPaOOTHI
IpU pEUIeHUH OMOJIOTUYECKOM MpoOsieMbl, 0OOCHOBBIBATh HEOOXOIMMOCTb MPUMEHEHHS
IPYNIOBBIX (hOPM B3auMOJCHCTBUS IPU PELICHUH Y4eOHOH 3a/1a4H;

BBIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JIEUCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaK/10TO 4jieHa KOJUIEKTHBA;

MPUHUMATH 1€ COBMECTHOM [JEeSTEIbHOCTH, OPraHW30BbIBATH U KOOPAWHUPOBATH
JIEUCTBUA MO €€ OCTHKEHHIO: COCTABJIATH IUIAH JIEUCTBUM, paclpeleNaTh PO ¢ YYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;



OLIEHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 Y4YacTHUKA KOMAaHIbl B OOIIUI
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeyIaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UJEU C NO3ULUY HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATErMUYECKOE IOBEIECHUE B Pa3jIMYHBIX CUTYaLHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh HHUIIMATUBHBIM.

Ogy1ajeHne YHMBEPCAJIBbHBIMH PeryJsiTUBHBIMU AeiiCTBUAMM:

1)camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS Ul BBIABIEHUS NPOOJIEM U MX peIIeHUs B
AKU3HEHHBIX M YU4EOHBIX CUTYyalLlUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUH II€JIeBble M CMBICIOBBbIE YCTAHOBKH B
CBOMX JIEHCTBUSAX M IOCTYNKax IO OTHOLIEHHIO K >KMBOW INPHUPOJIE, CBOEMY 3JI0pPOBBIO U
3JI0pPOBBIO OKPYXKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  IIO3HABATEJIbHYIO  JAESTEIbHOCTb,  BBIABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3aqaud B 00pa3oBaTEIIbHOM
JEATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pELIEHHUS MpoOJieMbl € Y4ETOM MMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, apryMEeHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTHb 32
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKON 3SPYAMLIMH B Pa3HBIX
00J1aCTsIX 3HAaHUM, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIJIETh HABbIKAMU IIO3HABATENIbHON pe(JIeKCuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX pPE3YyJIbTaTOB M OCHOBAaHUMW, HCIIOJIb30BATH
npuémbl pediekcru Jis OLIEHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3)npunsaTHe ce0s M APYruX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apTYMEHTBI APYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YesloBeKa.



INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHHs nporpamMbl COO mo Ouonornu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienu(pudeckue A yueOHoro npenmera «buonorus» HaydyHble 3HAHHS,
YMEHHUSI U CHOCOOBI JCHCTBHI MO OCBOCHHIO, MHTEPIIPETAMH U MPEOOpPA30BAHUIO 3HAHHIA,
BHUJIBl JIEATEIBHOCTU 10 IOJYYEHHIO HOBOI'O 3HAHUSA M NPUMEHEHHIO 3HAHUU B Pa3JIMYHBIX
YUeOHBIX CUTYaIUsX, a TAK)KE B PEabHbIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ OHoJIOrHeil.
B nporpamme npeaMeTHble pe3ysbTaThl MPEACTaBIECHbI 110 roJjaM 00yueHHs..

IIpenmetHble pe3ynbTaThl OcBOeHMsI yueOHoro mpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHWUK O MECTE W POJM OMOJOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa
¥ HAay4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIIOTOB B
pa3BuTHE OMOJOTHH, (PYHKIMOHATIHHONH TPAMOTHOCTH YEIIOBEKA ISl PEIICHUS >KU3HEHHBIX
3a1ad4;

YMEHHUE PpacKpbIBaTh COJAEp)KaHHE OHOJOTMYECKUX TEPMUHOB M IOHSATHI: JKU3HB,
KJIETKa, OpraHu3M, Merabosin3M (OOMEeH BEIIEeCTB U IpeBpallleHHue 3HEpPruu), roMeocTras
(camoperynsuusi), ypOBHEBas OpraHu3alMs KHMBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penponyKIus), HaCIEACTBEHHOCTb, U3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JlaraTb OMOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJIbHAs OTMa MOJEKYJsipHOi Ouosoruu), 3akonsl (I'. Mennens, T. Moprana, H. .
BaBuiioBa) u yueHus (0 LeHTpaX MHOrooOpasus M MPOMCXO0XKJEHUS KYJIbTYPHBIX pacTEHUI
H. U. BaBuiiosa), onpeensitb rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BIIaIETh METO/IaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOJIOJEHUE U OITCaHue
KMBBIX CHCTEM, IMPOLIECCOB M SBJICHUMN, OpraHu3als U MpOBEACHUE OUOJIOTMUYECKOTrO
JKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIELYyEMBbIMU
BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATH CYIECTBEHHBIC IPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U IYKApPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa
BEUIECTB U IMPEBpAlleHHs] DJHEPrMM B KIETKe, (OTOCHUHTE3a, IUIACTUYECKOTO U
HHEPreTUYecKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIUIOI0TBOPEHNUS], PAa3MHOKEHUS,
WH/IMBUYyAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHHUE MPUMEHSATH MOJyYeHHbIC 3HAHU U1 OOBSICHEHU OMOJIOTHYECKUX MPOIIECCOB
U SBICHWM, Ui NPUHATHS MPAKTUYECKUX DELIEHUH B IOBCEAHEBHOW JXM3HU C LEJBIO
oOecriedeHrs: 0O€30MAaCHOCTH CBOETO 3J0POBbS M 370POBbS  OKPYXKAIOIIMX  JIIOJEH,
cOOJIOICHUSI HOPM TPaMOTHOTO TIOBEJIEHUSI B OKpY’KaloUlel mpUpoIHON cpesie, MOHUMaHKe
HEOOXOJMMOCTH HCIIOJB30BaHUS JTOCTHKCHHI COBPEMEHHOW OHMOJOTUM W OMOTEXHOJIOTHMA
JUISl PallHOHAJIBHOTO IPUPOJIOIIOIB30BAHNS;

yYMEHHE pellaTh 3JIeMEHTapHble T€HETUYECKHE 3a7aud Ha MOHO- M JUTHOpHIIHOE
CKpEUIMBaHME, CILEIUICHHOE HacleZIOBaHHE, COCTaBIATh CXEMbl MOHOTHMOPHUIHOTO
CKpELIUBaHUs IS IPEACKA3aHMs HACIIEJOBAaHUs IPU3HAKOB Y OPraHU3MOB;



YMEHHE BBINOJIHSTH JIA0OpAaTOPHBIE U NMPAKTUYECKHEe PabOThI, COOMIOAATH MpaBuiIa MpU
pabote ¢ yueOHBIM | JIA0OPAaTOPHBIM 00OPYIOBAHHEM;

yYMEHHE KPUTUYECKU OLICHWBATh U MHTEPIPETHPOBATh MHPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX MCTOYHUKOB (CpeicTBa
MaccoBoi  MH(OpPMAIMKM, HAYYHO-TIOMYJSIPHBIE  MaTepHajbl), J3TUYECKHE  ACIHEKTHI
COBPEMEHHBIX MCCIIEJOBAHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3[aBaTb COOCTBEHHbBIC IHCHBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Imas
OMOJOrMYecKyl0 HH(GOpPMAaIMI0O W3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenMeTrHbie pe3yabTaThl OCBOCHMsI yueOHoro mpenmera «buonorus» e 11 kaacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa
¥ HAay4YHOTO MHPOBO33PEHUS, O BKIAJE POCCUHCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B
pasBuTHE OMOJOTHH, (PYHKIMOHAIHHONH TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHs >KU3HEHHBIX
3anauy;

YMEHHE pPAacKpbIBaTh COJIEpKaHWE OWUOJOTMUECKUX TEPMUHOB M TOHSATHH: BHI,
MOMYJSIKs, TeHO(OHI, SBONIONMS,  JBWXKYyIME cuiibl  ((akTophl)  IBOIIOLHUU,
MPHUCTIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUe, YKOJIOTHUYECKUE (HAKTOPhI, IKOCUCTEMA,
MPOJAYLEHThl, KOHCYMEHTBI, PpEAYLUEHTbl, LENHW MHUTAaHWSA, DSKOJOTHYECKas NUpaMUJa,
omoreoreHo3, ouocdepa;

yMEHHE Wu3araTb Ouosiornyeckue Teopuu (dBosonroHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiiieBoro cxoacraa K.
M. bapa, uepenoBanus TaaBHBIX HanpasieHui u myrei sBomonuu A. H. CeseprioBa, yueHus
o Ouochepe B. M. Bepnanckoro), omnpenensTb TpaHULl UX NPUMEHUMOCTH K >KUBBIM
cucTeMam;

YMEHHE BIIIETh METOIaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOJIOJCHUE U OIIMCAHUE
KHUBBIX CHCTEM, IMPOLIECCOB M SBJICHUN, OpraHu3alusl U IPOBEACHUE OHOJIOIMYECKOTro
9KCIIEPUMEHTA, BBIJIBUKEHHE TUIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXKIY HCCIIETyEeMbIMU
BEJIMYMHAMHU, O0BSCHEHHE TOJYyYEHHBIX PE3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE IMPU3HAKH CTPOEHUS OUOJIOTUYECKUX OOBEKTOB:
BUJIOB, OMYJISIIUH, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B U SIKOCHCTEM,
0COOEHHOCTH TIPOLIECCOB:  HACTEICTBEHHOH M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUI000pa30BaHusi, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JIEMCTBUS IKOJIOTHYECKUX (PaKTOPOB
Ha OpPraHU3Mbl, MEPEHOCa BELIECTB U IIOTOKAa DHEPIMH B JKOCHUCTEMAX, AHTPOIOTEHHBIX
W3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYIrOBOPOTa BEHIECTB M OMOr€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE MPUMEHSITh MOJTyY€HHbIE 3HaHUS JJIs1 OOBSICHEHUS OMOJIOTMYECKHUX MPOILIECCOB
W SIBIICHUH, IS TIPUHSTHS TPAKTHYECKUX PEHICHHH B TOBCEIHEBHOW JKHU3HU C IENBIO
obecriedeHrs: 0€30MAaCHOCTH CBOETO 3/J0pPOBbS M 3J0POBbS  OKPYXKAIOIIMX  JIOJEH,
COOJIIOJICHUST HOPM TPAaMOTHOT'O TOBEJCHHS B OKPYXKAIOLIEH MPUPOAHON cpene, MOHMMaHue



HEOO0XOAMMOCTH HMCIIOJIb30BaHMsI JOCTH)KEHUI COBPEMEHHON OMOJIOTMU JUIsl pallMOHAIbHOTO
IIPUPOJIOIIOIB30BaAHMS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOIOIMYeCKHEe 3ajaui, COCTaBIISITh CXEMBI IIEpeHoca
BEILIECTB U SHEPTHH B IKOCUCTEMax (LIeMU MUTAHUS);

YMEHHUE BBINIOJHATH JIA00OPATOPHBIE U MPAaKTUYECKHE paboThl, COOMIOAATh MpaBUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U WHTEPIPETHPOBATH MHPOPMALIHIO OHOIOTHYECKOTO
COJIEp KaHUs, BKJIFOYAIOLIYIO IICEBJIOHAYUHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHMKOB (CpeicTBa
MaccoBO HH(pOpMalMK, HAay4yHO-NONYJISIPHbIE MaTepUallbl), paccMaTpUBaTh IJIOOAJIbHBIE
9KOJIOTUYECKUE MPOOJEMBbl COBPEMEHHOCTH, (OPMUpPOBaTh 0 OTHOILIEHUIO K HHUM
COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHMs, 000011as
OMOJIOTHYECKYI0 HMH(OPMAIMI0 W3 HECKOJIbKUX HWCTOYHHUKOB, TI'PAaMOTHO HCIIOJIb30BaTh
MOHATUMHBIN annapaT OUOJIOTHH.

@®opMbl, BHAbI H COJACP/KAHHE JAEATEJBLHOCTH 10 peaJu3allid BOCIHTATEIHLHOIO
MOTEHI[HAJIA YPOKA:

- noOy>KJeHNe Ha ypoKe cOoOII0/1aTh OOIENPUHSATHIE TPaBHiia U HOPMBI;

- YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOLIEHUI MEKY YUUTENIEM U yJalllUMHUCS;

- paboTa c colHMaabHO 3HAYMMON MH(OpMAaLMEl 0 COBpEeMEHHOH reorpaduyeckoil KapTuHe
MHpA;

- (popmHpoBaHUE pPa3BUTHSI JTUYHOCTH ITYTEM PEIICHUs TPOOIEMHBIX CUTYalLIU;
-MCIOJIb30BAaHUE UKT U IIPOEKTOB;

-aTpUOTUYECKAsi HANpaBIEHHOCTh Ha TNpuMepe paszbopa Ouorpaduu poCCUHCKUX
HCCIIEA0BATEIIEH;

-BBIINIOJIHEHUE PAa3HO YPOBHEBBIX JOMAIIHUX 3aJaHUMN.
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4. EI'D. buomorus: Ilomarosas nmoaroroska / FO.A. CagoBandeHko.- MockBa : DKcMo,

2018.- 368

«Cnam I'MA: Pemry EI'D u Petry OI'D»

https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda

OdunmansHbiii nHGopManmonnsiid mopran EID. http://ege.edu.ru/ru/

N o O

Bcepoccuiickue mpoBepourbie paboTsl. OPUITMANIBHEIN CailT


https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda
http://ege.edu.ru/ru/

9.

PemernukoBa, O. A. OcobeHHOCTH TIepcrieKTUBHBIX Moaenerd KM OI'D.

10. Poxnos B. C. IlepcnexktuBnast mogens KUM OI'D o 6uosnorumu.
11. O6pa31el ¥ onucaHus MPOBEPOUYHBIX PadoT miist posenenust BITP B 2020 romny.

MeToanveckue MaTepHuaJibl

I'eneruka B 3amauax : yuyebHoe mocobue o kypey ouonoruu / ILA. Anenpmmna, @ .K.
AnenpmuH.- M.: ITmanera, 2013.- 174 c.

buonorus. OcHOBI T'€HETHKH, MEHJEIU3M :@ YPOKH C HCIOJIB30BAHUEM MOMAYIbHOM
texnosoruu. 10 kmacc / aBT.-coct. B.M. XykoB. — Bonrorpaz : Yuurens, 2007.- 108
c.

Junaktuueckuii MaTepuan mo obmiei ouonoruu : 11 KII. : mocoOue s yautenei —
M. IIpoceemenue.- 1990.- 127 c.

MeTtoauueckne peKOMEHIANNH IO TPOBEACHUI0 JTabopaTtopHbIX pabot. buomorus. /
10.B. Axmanuna.- M.: OOO «Pycckoe cnoBo - yueOHuk» , 2014.- 40 c.

Tunuuyneie ommbOku npu BeimonHeHuu 3aaanuil EI'D.- M.: OO0 «THUJM «Pycckoe
cinoBo — PCx», 2009.- 120 c.

MeTtoauueckue Mmarepuasbl Ui Mpeacenareieil U 4ieHOB IMPEeIMETHBIX KOMHCCHA
cyobekToB Poccuiickoit ®enepanuu MO TPOBEPKE BBINOJHEHUS 3aJaHUl ¢
pa3BepHYTHIM OTBETOM dK3aMEHAaMOHHBIX padoT EI'D 2019 roga. buosorus : meto-
JUYeCKUe PEKOMEH/IAIUY TI0 OLICHUBAHUIO BBIMIOJTHCHHS 33JJaHUI C pa3BEPHYTHIM OT-
BetoM. / aBT.—cocT.: B. C. Poxsos, E. A. Hukumoga, P. A. [TerpocoBa — M., 2019. —
48 c.

LngpoBrie 06pa3oBaTeIbHbIE PeCypChI:

1.

o1

© oo N

Poccuiickas anexrponnas mikosahttps://resh.edu.ru/

2. Skmacc https://www.yaklass.ru/
3.
4

HurepHeT-ypok (oOpa3oBarenbHblii Biaeo moprtain) https://interneturok.ru/
buonorus — Hayka o )KUBOU Ipupoe
https://resh.edu.ru/subject/lesson/3827/start/118940/

CHGHJ’IGHHOG HacCJICAJOBaHHUEC I'€CHOB
https://resh.edu.ru/subject/lesson/3861/start/295751/

I'eneruka u cenexnus https://resh.edu.ru/subject/lesson/3861/start/295751/
Joka3zarenbctBa 3Bonmonuu https://resh.edu.ru/subject/lesson/5391/start/301036/
CoobmecTBa u 3kocucteMsr https://resh.edu.ru/subject/lesson/5501/start/119075/
I'mo6anbHBIE DKOIOTHYECKIE HpO6HCMBI
https://resh.edu.ru/subject/lesson/3896/start/17493/


https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/3896/start/17493/

YueoHo-Temarnueckuid miian (10 xjacc)

Ne i/

Pa3nen, tema

K-
BOYacoB

KoHnTpoJbHbie
padoThI

BocnurareasHnas
nporpamMmma

BBenenue 2

Hcnonwvzoeanue
UEHHOCMHO20
acnekma.

Tema 1. Knerka 11

Boeneuenue 6
uccne008amenbCeKyio
oesamebHOCHb,
oocyxycoenue
npoodIeMHbBIX
cumyayui.

Tema 2. Oprannsm 18

Hcnonvzoeanue
OUCKYCCUOHHBIX

dopm.

Tema 3. OO0OoOmenue wu |3
CHUCTEMATH3AUSA 3HAHUI

HUcnonwvzosanue
OUCKYCCUOHHBIX

dopm.

Hroro

34

YueOno-remarnueckuii miian (11 kiaacc)

Ne n/n | Pa3nen, Tema K-Bo KonTpoubHubie | BocnuraTesibHasi mporpaMmma
4acoB padoThI
Tema 1. Ucropusi 3BOJIONUHOHHBIX | 4 1 Bogneuenue 6
uiei UCC1e008aMEIbCKYIO
odeamenbHOCMb, obcysycoenue
nPOOIEMHBIX CUMYAUUIL.
Tema 2. CoBpemenHnoe | 9 1 Hcnonvzosanue
IBOJIIOIIMOHHOE YUeHHUe OUCKYCCUOHHBIX(opMm.
Tema 3. IIpoucxoxaeHue KU3HU Ha | 3 Hcnonvzoeanue
3emue OUCKYCCUOHHBIXOpM.
Tema 4. [IpoucxoxaeHue yejioBeka |4 Obcyrcoenue npoodIemMHbIX
cumyauui
Tema 5. Jkocucrema 14 1 Hccneoosamensvckan
oeamenpbHOCmb
Hroro 34 3

MarepuaabHO-TeXHHYECKOE 0fecnedeHne:

- Kommnsrotep.




-MyinbTUMEINA - IPOEKTOP.

- MakeTsl aHaTOMHUUYECKHE

- KoMIiekT mopTpeToB 3HaMEHUTHIX OHMOJIOTOB.
- Meanarexa.

- buonoruueckas ureparypa.
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