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IlosicHuTeIbLHAA 3aMHCKA

Hannas pabogast mporpamma npeanasnadena s 10-11 kmaccoB MbOY «Kopeusckas CII»

PaGouas nporpamma no npeamety 6uosnorust B 10-11 knaccax coctaBieHa B COOTBETCTBUHU C:
®enepanbHbIM 3aK0HOM OT 29.12.2012 No 273-D3 «O06 o6pazoanuu BPoccuiickoit deaeparumny;
®enepanbHbiM 3ak0OHOM OT 24.09.2022 1. Ne 371-®P3 «O BHeceHun uzmeHeHunii B denepanbHblii

3akoH «O0 oOpasoBanuu B Poccuiickoii ®epepaumn» u crateio 1 @DenepanpHoro 3akona «O0
o0s3aTenbHBIX TpeboBanusx B Poccuiickoit deneparumny;

[Topsimkom opraHu3alyy U OCYIIECTBICHUSI 00pa30BaTeNbHOM 1€ATEeIbHOCTH IO OCHOBHBIM
o011eo0pa3oBareabHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajabHOTO 00IEro, OCHOBHOTO
o01m1ero u cpenHero o0uIero oopa3oBanus, yTBepkKACHHBIM pukazoM Munnpocsemienus ot 22.03.2021
No 115 (B melicTByrOIIIeH peAaKInm);

IIpukazom MunucrtepcrBa npocsenieHusi Poccuiickoin @enepaunn ot 12.08.2022 r. Ne 732 «O
BHECEHUU M3MCHCHHI B (De/iepabHbIi TOCYJapCTBEHHBIN 00pa30BaTEeIbHBIN CTAHAAPT CPETHETO OOIIEro
o0Opa3oBaHMs, yTBEPKACHHBIN MpHKa3oM MuHucTepcTBa 00pasoBanus U Hayku Poccuiickoit @enepanuu
oT 17 masg 2012 1. Ne 413x»;

[Tpukazom MunucrepctBa npocBemieHusi Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O6
yTBep)KIeHHH (enepabHOi  00pa3oBaTeNbHOM MNPOTpaMMBI  CPEAHErO 00mero o0pa3oBaHUs
(3apeructpuponan 12.07.2023 Ne 74228),

[Tpukazom MunucrepctBa npocsenieHusi Poccuiickoit @eaepannu ot 21.09.2022 r. Ne 858 «O6
yTBEpkACHUU (eAepalbHOrO MEepedHs Y4ECOHHMKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO MPHU pealln3aluu
MMEIOLIUX TOCYJAapCTBEHHYIO aKKpeAMTalHi0 00pa30oBaTeNbHBIX MPOrpaMM HayaJbHOTO OOILEro,
OCHOBHOTO  00ILero, cpexHero ooOmero o0pa3oBaHMS  OPraHU3ALMUSAMH,  OCYIIECTBIISIOLIUMHU
00pa30BaTeNbHYyI0 AESITEIbHOCTh M YCTAHOBIJIEHUS NMPEAEIBHOIO CPOKa HCIOJIb30BAHUS HMCKIIOUEHHBIX
y4EOHUKOBY;

3akonoMm PecnyOmuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pazoBanuu B PecnyOinnke
Kpbim» (¢ M3MEHEHUSIMH U AOTIOJIHEHUSIMHU );

[Tpuxazom MunucrepctBa oOpa3zoBaHusi, Hayku ¥ Mononéxu Pecnyomuku Kpeim ot 27.03.2023
Ne 565 «O mpusHaHUM yTpaTUBIIMM CHUIy NpHKa3a MuHucCTepcTBa 00pa3oBaHMs, HAYKHM U MOJIOAEKU
PecniyOmuku  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeaeHuWio [el0BOM JOKYMEHTAIlUU B
TOCYAapCTBEHHBIX M MYHHIIMIAIBHBIX JIOIIKOJIBHBIX 00pa30BaTEeNbHBIX W 00IIe00pa3oBaTEIbHBIX
opraum3anusax Pecnyomuku Kpeim). Pesxum noctyma: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHucTepcTBa 00pa3oBanus, Hayku U MoJonexu Pecryonuku Kpeim ot 13.04.2023 Ne
1988/01-15 (06 y4eOHbIX mIaHax o0meoOpa3oBaTebHbIX opranuzanuii Pecrryommku Kpeiv Ha 2023/2024
y4eOHBIN Tof).

MeToaudeckuMu peKOMEHAAUIMHA 00 0COOEHHOCTSIX MPENoJaBaHusl OMOJIOTHH B
o0mieoOpa3zoBarenbHbIX opranuzanusax Pecyonuku Kpeiv B 2023-2024 yyebHom roay

[TonoxxeHneM o ¢popmax, MEPUOJUUHOCTH, TOPSAIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U

IIPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs B [kore.

OcHoBHOW  0oOpa3oBaTesbHOM  mporpamMmoii  cpennero obmero o6pazoBanus (PI'OC),
yrBepxaéaHoi npukazom MbOY «Kopeunsckas CII» ot 29.08.2023 r. Ne 314 (¢ u3mMeHeHUsIMN);

VY4eOubMu manamu cpeanero oomiero oopazosanus (PI'OC) MBOY «Kopeusckas CILy,
YTBEPKAEHHBIM ITpuKa3zom ot 27.08.2024 roxa Ne 293

[Tonoxenuem o paboueii mporpamme yueOHbix npeameroB MbOVY «Kopeusckas CIL»,
YTBEPKIEHHBIM TTpuKa3zoM oT 29.05.2023 Ne 317



B cootercTBum ¢ DenepanbHBIM TOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPETHETO
o01iero o0pazoBaHust yueOHbIH npenamMeT «bHoJI0THs» BXOAUT B IPEIMETHYIO 00JIacTh
«EcrecTBeHHOHAYYHBIE IPEIMETHI» U SBIISICTCS 00SI3aTEIILHBIM JUIS U3yYEHUSL.

Copneprxanue yueObHoro npenmera «buosorus», npeacraBieHHoe B pabouelt mporpamme,
cootBeTcTBYyeT ®I'OC COO, ®PII npenmera «buonorus».

Y4eOHbIM I1aHOM Ha u3ydeHue ouonoruu B 10 kimacce otBoautes - 34 4. (1 gac B Hepeno), B 11
Kyacce oTBoauTCs - 34 4. (1 yac B Heemo).

[IporpamMmMa oprueHTHpOBaHA Ha UCIIOJIb30BAHUE YUSOHUKOB:

Conep:xanue yueOHOro npeamera
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonoruss xak Hayka. CBs3p OHOJIOTMM € OOIIECTBEHHBIMHM, TEXHUYECKUMH M JPYTUMH
€CTECTBEHHBIMH HayKaMH, QHIIOCOPHE, ’TUKOH, SCTETUKOM 1 ipaBoM. Poins Guosorun B hopMupoBaHum
COBPEMEHHOM Hay4HOH kapTHHBI MUpa. CucTemMa OMOIOrMYECKUX HayK.

Metonbl TO3HAHUS JKUBOM NpuUponbl (HAOIIOAEHHE, 3KCHEPUMEHT, ONMCAHHUE, W3MEpPEHUE,
KJaccuukanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

Hoprpetsl: Y. lapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabaune! U cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOJIBI».

JlabopaTopHbIie U NpaKTHYeCKHe PadoThI:

[Tpaktnueckass padora Ne 1. «lcnonp3oBaHue  pa3iuMyHBIX  METOJAOB HpPU  HU3YYEHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OpPraHU3al U,

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus Ouonoruu. OTIMYue )KUBBIX CHCTEM OT
HEOPraHWYECKON TPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pa3HOOOpa3une. Y POBHU OpraHU3aIMi OMOCHCTEM:

MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIA, OPrAaHU3MEHHBIN, TONYJISIIIUOHHO-BUI0BOM, 5KOCUCTEMHBII
(OmoreoneHOTHYECKHUIT ), OMOCPEPHBIH.

JdemoHcTpaumnu:

Tabmuirel U cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HUY, «YPOBHHU OpPraHU3ALNHU )KUBOW TIPUPOJIBI.

O6opynoBanue: mojaens Mmonekybl JTHK.

Tema 3. XuMHUYECKHI COCTAB U CTPOCHUE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XMUMHUYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. Bona
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanue ocMoTHYeCKOro OanaHca.

benku. CoctaB u cTtpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMepbl OenkoB. He3amenumblie u
3aMEHUMbIE AMUHOKHMCIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OE€IKOBOH MOJIEKYIIBI
(mepBuuHas, BTOpPUYHAs, TPETUYHAs M UYETBEPTUYHAs CTPYKTypa). XHUMHYECKHE CBOWCTBA OEJIKOB.
buonornueckue pyHKINU OEIKOB.

®depmeHTh — Owonormyeckue Karamuszatopel. CrtpoeHue ¢epMeHTa: aKTHUBHBIM IIEHTP,
cyocrparnas cnenuduuHocts. Kodepmentsl. Butamuupl. OTinnuus (epMEHTOB OT HEOPraHMYECKUX
KaTaJanu3aTopoB.
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YrneBonpl: MoHOcaxapuiabl (TJIFOKO3a, pubo3a W Je30Kkcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) M MoJIMcaxapubl (KpaxMai, TIUKOTeH, LEeJUT0I03a). buonorndeckue pyHKIIUN yTiIeBOIOB.

Jlunuaer: Tpurnuuepuasl, dochonaunuasl, crepouabl. ['uapopmibHO-TUAPOGOOHBIE CBONCTBA.
buonornueckue ¢yaknun nununoB. CpaBHEHHE YITIEBOJOB, OEIKOB M JIMIHAOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxnennoseie kucnorsl: JIHK um PHK. Hykneoruasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pyaknuu JJHK. Ctpoenune n pynakuun PHK. Buast PHK. AT®: crpoenue u dyHKINH.

[{utonorus — Hayka o kieTke. Kieroynasi Teopust — mpuMep B3aMMOJCHCTBHUS uaek u (pakToB B
Hay4HOM I[TO3HAHUU. MeTObl U3yUEHHUS KIETKU.

Knerka kak menoctHas skuBasg cuctema. OOmMe NPU3HAKK KIETOK: 3aMKHYTash Hapy)KHas
MeMOpana, mojiekyibl JJHK kak renernueckwuii amnmapar, cuctema CHHTE3a Oenka.

Tunsl  KIETOK:  dyKapuoTHueckas M INpokapuoTuueckas. OcoOEHHOCTH  CTPOEHHUS
npokapuoTuueckoil kinerku. Kierounas crtenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOMN, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TIUKOKaJIMKC, HX (YHKIUH.
[TnazmaTudeckast MemOpaHa, e€ cBoicTBa U GpyHkuu. [luroriazma u e€ opranounasl. OqHOMEMOpPaHHBIC
opranouasl kietku: OIIC, anmapatr ['onapmxu, auzocombl. [lonyaBTOHOMHBIE OPraHOW[bBI KIIETKU:
MUTOXOHAPHH, T1acTuabl. [Ipoucxoxaenne MUTOXOHApUI 1 mactua. Bumasl mmactua. HememOpanHbie
OpraHoufbl KJIETKH: PHUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPHUOIH, PECHUYKH, KIYTUKUA. DyHKUIUU
OpPraHouJOB KJIETKU. BkitoueHus.

SAnapo — peryasTopHbld neHTp kieTku. CTpoeHue snapa: siepHas 000J0YKa, KapuoILia3Ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

Ioprpetsl: A. JleBenryk, P.['yk, T.IlIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

[Inarpammsl: «Pacnpenenenne XUMUYECKUX JIEMEHTOB B HEXMBOW Ipupoae», «PacmpenencHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUpPOE».

Tabnuubl u cxemsl: «Ilepuoanueckas TabnuLa XUMUYECKUX 3JEMEHTOB», «CTpOeHHE MOJIEKYJIbI
BOJbI», «buocunre3 Oenka», «CtpoeHue molekynsl Oenka», «CtpoeHue Qepmentay, «HykienHoBbie
kucnotel. JIHK», «Crtpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON KIETKW», «CTpoeHHe
KUBOTHON KJIETKH», «CTpOE€HHME pPACTHTENbHOW KIETKW», «CTpOCHHE MNPOKAPUOTHUECKOU KIIETKH,
«CTpoeHue s1ipa KIeTKW», «YTIeBOAb», «JIumuasn.

OO0opynoBaHWe: CBETOBOM  MHUKPOCKOI,  OOOpy/JOBaHWE JUIsi  TPOBEJACHHS  HAOIIOJEHUH,
HU3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnast pabota Ne 1. «/3yueHune KaTaqIUTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha MpHUMepe
aMmIIa3bl WIN KaTajaasbl)y.

JlaGopatopHas pabota Ne 2. «/3yueHue cTpoeHus: KJIETOK PaCTeHUH, KUBOTHBIX U OaKTEpHil MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax U X OMUCaHHE».

Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOmMeH BemiecTB, WKW MeTaboMu3M. ACCUMWIIAIMA (TUIACTUYECKHH OOMEH) W JTUCCUMMJISAIIHAS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €AMHOTO IMporecca MeTadoau3Ma. Pob 3aKOHOB COXpaHEHUS
BEIIIECTB U SHEPTHH B TOHUMAHUHN METabOIM3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(dHEIN U rereporpodHbiit. Posib pepMeHTOB B 00OMEHE BEIIeCTB U
MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeToBast U TeMHOBasA (a3bl PpoTocuHTe3a. Peakiuu GporocunTesa. IPHEeKTUBHOCTD
(dboTocunTe3a. 3HaueHue GpoTocuHTE3a TS KU3HK Ha 3emiie. BiusiHue ycimoBuil cpeapl Ha POTOCUHTE3 U
CIIOCOOBI TIOBBIIICHUS €TI0 MTPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XemocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepun. 3HAUCHHE XEeMOCHHTE3a JIJIs )KU3HHU Ha 3eMIIe.



OHepreruyeckuii oOMeH B KieTke. PacriernyieHue BellecTB, BBIICICHHE M aKKyMYJIHPOBAaHUE
SHEpPIruu B KIIETKE. DTarbl dHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucnopognoe
OKHUCJIGHHWEe, WU KjieTouHoe JbixaHue. OxucnurenbHoe docopmimpoBanue. IHPEKTUBHOCTD
HHEPreTUIECKOro oOMeHa.

Peakiun marpuuHoro cuntesa. I'enernueckas undopmanus u JJHK. Peanuzanus renerndeckoit
uHpopManuu B KiIeTKe. ['eHeTnueckuii koa u ero coiicra. Tpanckpunuus — MaTpuunbiil cuare3 PHK.
Tpancnsiius — Ouocunres Oenka. Jrtambl TpaHcusauuu. KomupoBanue amuHokucinor. Ponb pubocom B
O6uocuHTe3e Oenka.

Hexinerounsie ¢dopmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (/. W. BanoBckwuii).
OcoOEeHHOCTH CTPOEHUS M KU3HEHHOTO IMKIIAa BUPYcoB. bakTeprodaru. bonesnn pacteHuid, 5)kKUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oyaurens CITN da.
OOparHasi TpaHCKpHUIIIMS, peBepTa3a W HHTerpasa. llpodunakTuka pacrnpocTpaHEHHS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

optpetst: H. K. Konbuos, J1. . UBanosckuit, K. A. Tumupsszes.

Tabmuel u cxembl: «Tumbl muTaHusy, «Merabomuzmy», «MUTOXOHIPHSY, «DHEPreTHUCCKUN
oOMen», «Xmopormnacty, «Porocunte3», «Ctpoenne JIHK», «CtpoeHne u QyHKIHMOHUPOBAHUE TE€HA,
«Cunre3 Genkay, «'eneTnmueckuii kon», «Bupyce», «bakrepuodarn», «CTpoeHne M >KU3HEHHBIA UK
Bupyca CIIN/]a, 6akrepuodaray, «Pemmukamms JJHK».

Ob6opynoBanue: moaenu-anmmkanuu «Yasoenune JHK u tpanckpunuus», «buocunres Oenkay,
«CTpoeHue KiIeTku», Mojenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii uki1, WM xU3HEHHbIH UK ki1eTku. MHTepdasza u mutos. [Iponeccsl, nporekaromnue
B uHTep(aze. Permkanus — peakuust matpuuHoro cuntesa JJHK. Crpoenne xpomocom. XpoMOCOMHBIM
Habop — KapHOTHIL. [IUMIOUIHBIN U TaIUIOMIHBIH XpOMOCOMHBIE HAObOpbl. XpoMaTu bl L{uTomoruueckue
OCHOBBI Pa3MHOXKE€HHUS U MHAUBHUIYaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenne knetkn — muto3. Craamm mutosa. IIpomecchl, mpoucxopsiiue Ha pasHbIX CTAaIUAX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — aronTo3.

@®opMbl pa3sMHOKEHUSI OPraHMU3MOB: Oecrojoe U MmojoBoe. Buubl Gecrnosoro pa3MHOXKEHHUS:
JiefIeHHe HaJBOE€, IIOYKOBAHWE OJHO- U MHOTOKJETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHO)eHHe. VICKyCcCTBEHHOE KIIOHHPOBAaHNE OPraHU3MOB, €T0 3HAYEHUE JUIS CEIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €ro OTIAMYUS OT OECoI0ro.

Meiios. Ctaguu meiio3sa. [Iporeccsl, mpoucxosiiye Ha cTaausx Meio3a. [loBenenne xpoMocom B
Mmeriose. Kpoccunrosep. bruonornueckuii cMpica ¥ 3HaueHUE MeH03a.

['amerorenes — mpouecc oOpa3oBaHMs TIOJIOBBIX KIETOK Yy JKMBOTHBIX. [loyoBble kenesbl:
CEeMEHHUKHU 1 AnYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30us, SHIEKIeTKa)
— cmepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTpOECHHSI SHIEKIETOK M CIIEpMaTO30UIOB.
OnnonorBopenue. [laprenorenes.

WnauBuayanbHoe pa3BuUTHE (OHTOTeHE3). OMOpUOHalIbHOE pa3BUTHE (dMOpHOreHe3). OTambl
SMOPHOHAIILHOTO PAa3BUTUSl Yy IMO3BOHOYHBIX JKMUBOTHBIX: JpOOJEHHE, TacTpYJslus, OpraHOreHeEs.
[ToctamOpuoHanbHOe  pa3BuTHEe. THUNBI  MOCTAIMOPHOHAIBHOTO  Pa3BUTHS:  MpPsIMOE,  HEMpsIMoe
(muanHOYHOE). Brinsinue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHE3 IBETKOBOIO DPACTEHMS: CTPOCHHE CEMEHHM, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl u  cxembl: «DOpMBI Pa3MHOKEHUS OPTaHU3MOB», «J/{BOWHOE OIUIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil», «BererarnBHOE pa3MHOXEHHME pacTeHUil», «JleneHne KIEeTKH OakTepHii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XxpomocoMbl», «Kierounslid nukiny, «Pemmmkamus JIHK»,




«Muto3y», «Meno3y, «IIpsMoe u HenpsMoe pa3BUTHEY, «]'aMeTOreHe3 y MIEKOMUTAIOIINX U YEJIOBEKAY,
«OCHOBHBIC CTaUH OHTOI'CHE3ay.

OO6opynoBaHue: MUKPOCKOIIL, MHUKpOIIpenapaThl «CrniepmMaTo30Huabl MJIEKOITMTAIOIIEI 0,
«Sinekierka mekonuTaromiero», «KapuokuHe3 B KieTKax KOpEHIKa JyKa», MarHUTHas MOJIENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PadOThI:

JlaGopaTopnast pabora Ne 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlabopatopnass pabora Ne4. «M3ydeHwe CTpPOGHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun renetuku. Mictopust pa3BuTHs reHETUKHU. Pojib IUTONOTUU U AYMOPHOJIOTHUHN B
CTaHOBJICHUHM T€HETUKH. BKIag pOCCHUUCKUX U 3apyOEKHBIX YYEHBIX B pPa3BUTHE T'€HETUKH. METO/bl
reHEeTUKH  (THOPUIOIOTUYECKH, LUTOTCHETHYECKUH, MOJEKYJIsIpHO-TeHeTnYeckuii). OCHOBHBIE
TF€HETUYECKUE MOHATHUS. | 'eHeTuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUM.

3aKOHOMEPHOCTH HACJEI0BaHUsl NPU3HAKOB, ycTaHOBJIeHHble . Mennenem. MonoruOpuaHoe
CKpelIuBaHue. 3aKOH eIuHOoO0Opa3usi THOPUIOB MepBOro mokosneHus. [IpaBuino qoMuHUpOBaHUS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa unctorel ramer. [loHOE M HEMOJIHOE JOMUHUPOBAHHUE.

Jurnbpunoe CKpEIIIUBaHUE. 3aKkoH HE3aBHCHMOIO HACJICAO0BaHUS MPU3HAKOB.
[utoreHeTnyeckue OCHOBBI ~ AUTHOPUAHOTO  CKpEUIMBaHUS. AHAIM3UPYIOIIEE  CKpEIIUBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs TE€HOTUIIA OCOOH.

CueruieHHoe HacienoBanue mpuszHakoB. Pabora T. Moprana mo cremnjieHHOMY HacJeIOBaHHUIO
reHoB. Hapymienue ciienyienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYeCKrEe KapThI.

I'enetnka moma. XpOMOCOMHOE OIpeAeNeHre Moja. AYTOCOMBbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble OpraHu3Mbl. HacienoBanue npusHaKkoB, CIEIICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbl M3MEHUMBOCTH: HEHACIIEJICTBEHHAs M HACIEACTBEHHas. Ponb cpenbl B
HEHACJIeICTBEHHOM M3MEHYUBOCTH. XapakTepucTuka MOAN(PUKAITMOHHON H3MEHUYHUBOCTH.
Bapuaunonsbsli psin M BapuanuoHHass KpuBas. Hopma peaknuu npusHaka. KonaumuecTBeHHblE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHYHNBOCTH.

HacnencrBenHas, uiau reHOTUIIMYECKas, H3MEHYUBOCTh. KoOMOMHATHBHAS M3MEHYMBOCTh. Meiio3
W TIOJIOBOM TPOIECC — OCHOBA KOMOWHATMBHOW WM3MEHUYMBOCTH. MyTallMOHHAS W3MEHYHBOCTD.
Knaccudukanus wmyTanuii: TEeHHbIE, XPOMOCOMHBIE, Te€HOMHbIe. YacToTa W TPUYUHBI MYyTaIlHi.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTHYECKHX PSIJAOB B HACIEACTBEHHOW wu3MeHYuBOCTH H.
. BaBuioga.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetnka 4yenoBeka. Kapuotun denmoBeka. OCHOBHBIE METOAbl T'E€HETUKH YEJIOBEKA:
TeHEATOTUYECKUN, OJM3HEIOBBIM, ITUTOTCHETHUYECKU, OMOXMMHUYECKHH, MOJEKYISIPHO-TEHETUUECKHI.
CoBpeMeHHOE OIpeeieHNe TeHOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM
gucie ¢ momompio [11[P-ananmm3a. HacnencTBennbie 3a001eBaHms YyeI0BeKa: TeHHbIC 00JIe3HU, OOJIE3HHU C
HACJIEJICTBEHHON MPEAPaCIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTW4YecKue U TEeHEepaTHUBHBIC
myTaruu. CTBOJIOBBIE KJIETKU. [IpUHIIUIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPO(DHUIAKTHKUA U
JICYCHUsI TEHETHYeCKUX Oomne3Hel. MeanKo-reHeTHuecKoe KOHCYIbTHPOBaHUE. 3HAUCHUE METUITUTHCKOM
T€HETUKH B MPEOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00IeBaHUI YeJIOBEKa.

JdemoHcTpaumuu:

[Moptpertsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuid,
H. 1. BaBuios.

Tabmuipl U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 ITMTOTEHETUYECKass OCHOBA», «3aKOH
paciieryieHusi M €ro IIUTOTCHETHYEeCKass OCHOBa», «3aKOH YHUCTOTHI TaMmery», «JurubpumHoe
CKpenuBanuey, «lluTomornueckre OCHOBBI TUTHOPUIHOTO CKpeIrBaHusy, «Meno3y, «B3zaumonelicTre




aIJIENIbHBIX TeHOBY», «['eHeTHueckue KapThl pAacTEHUM, XUBOTHBIX U 4YelOBEKa», «l eHeTHKa Tmojay,
«3aKOHOMEPHOCTH HACJIEZIOBAaHUS, CLEIUIEHHOTO C MoJoM», «KapuOTHUIBI YeloBeKa W SKUBOTHBIXY,
«Bunpl u3meHunBoctH», «MoaudukanmoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay,
«I"eneruka rpynn Kposw», «MyTalOHHAs U3MEHYUBOCTb.

O6opyoBaHue: MOAEIU-aNIUIMKALUN «Monorubpuanoe CKpEILMBaHUEY, «Hemnonnoe
JOMUHHpOBaHuE», «Jlurubpunnoe ckpeuBanue», «llepekpéct XpoMocomM», MHKpPOCKOI |
Mukpomnpenapar «Jpo3oduia» (Hopma, MyTanuu GOpMbI KPbIJILEB U OKpPacKu Tena), repdapuit «l opox
IIOCEBHON».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopunass pabora Ne 5. «M3yueHue pe3yinbTaToOB MOHOTHOPHIHOTO M JUTHOPHIHOTO
CKpEIIMBaHUA Y IP030(UIIbl HA TOTOBBIX MUKPOIMpEnapaTax.

Jlaboparoprass pabora Ne 6. «M3ydeHune MOIU(MUKANMMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PsAJia U BAPUAITMOHHOM KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MHUKPOIIpEnapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuuss Kak Hayka U IIpOLECC. 3apOKIEHUE CEJICKUUMU M JoMecTHKanus. Ydenue H.
M. BaBunoBa 0 LEHTpax MPOUCXOXKJIEHUS M MHOrooOpasusi KyJbTypHbIX pacrteHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHBIE METOABI CelNeKIMA. MacCOBBIH M MHIUBUAYAIbHBI OTOOPHI B CEJIEKIIUU PACTEHHMA
U KUBOTHBIX. OlieHKa 3KcTepbepa. BIM3kopoacTBEHHOE CKpelMBaHMe — MHOpUAMHI. Yucras JUHUA.
CkpeuuBanue 4uctbix JuHUM. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpELIUBAaHUE —
ayropuauur. OtganéHHas rulOpuamsamuss M e€ ycrnexu. VCKyCCTBEHHBI MyTareHe3 M IOJy4eHHe
MTOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHomoruss Kak OTpaciab INPOU3BOACTBA. ['€HHas MH)KEHEpHs. OTanbel  CO3AAHUSA
pexomOunantHo JIHK u Tpancrennsix opranusmon. Knerounas unkeHepus. KieTtouHble KyJnbTypbl.
MUKpOKIIOHAIBHOE pa3MHOXEHUE pacTeHH. KnonupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. DJKoJorM4yeckue U 3tuyeckue npodiemsl. MO — reHeruuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Ioprtpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabaunel 1 cxeMbl: kapTa «LleHTpbl TPOMCXOXKACHNUS U MHOI000pa3us KyJbTYpHBIX PacTEHUI»,
«IToponpl mOMaIIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMiD», «OTaanéHHas TuOpuAM3aLus»,
«Pabotel akamemuka M. @. MBanoBay, «llomumiongusy, «OO0BEKTH OHMOTEXHOJIOrMH», «KileTodHEIe
KYJIbTYpPBI ¥ KIOHUPOBaHUE», «KOHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

O6opyoBaHue: MYJISDKU TJI0JJ0B U KOPHEIUIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHH,
repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTropHble U NpaKkTH4YecKue padoTbi:

Okckypeust «OCHOBHBIE METOABI M JOCTH)KEHMSI CEJEKLIMU pPACTEHUWH M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MNIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO3SICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIUOHHAA OHOJIOTUA.
[IpeanochbuIKM BO3HUKHOBEHHS SBOJIOIMOHHON TEOpHUU. DBONIOIMOHHAS TEOpHs U €€ MECTO B
Ouosioruu. BnusiHue SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.



CunerenbctBa 3Bomonuu. [lageoHTonornyeckue: MOCIEIOBATENIBHOCTh TMOSBICHUS BHUIIOB B
MAJICOHTOJIOTUYECKOH JIeTONUCH, TiepexoaHbie (opmbl. buoreorpaduyeckue: cXoacTBoO U paznuuue GpayH
1 (JI0p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W Pa3Nuuus HMOPHOHOB pPAa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHMYHbIC, PYIUMEHTapHbIC OpPraHbl, aTaBU3MBI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BCeX OpraHu3MOB.

OpomtonmonHasa teopust Y. Jlapuna. Ilpeanoceuiku BO3HUKHOBEHHUS JapBUHM3Ma. J[BHKylne
CWJIBI 3BOJIONUHU BHAOB 1O JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB,
HeormpeesIEHHast U3MEHYUBOCTh, OOpb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus sBosonun (CTI) u e€ OCHOBHBIE TIOJIOKECHHUSI.

MuxkposBomtonus. [lonynsanusa kak eMHULA BUAA U IBOJIIOLIUN.

JBuxyme cunbl  (QakTophl) SBONIONUHM BUAOB B MpUpoje. MYyTalMOHHBIN TIpolecc M
KOMOWHATHBHAS U3MEHUYMBOCTD. [loNMy/IsIMOHHbBIE BOJIHBI U ipeid reHoB. M30sius U MUTpaIusl.

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

[Tprcnoco0neHHOCTh OpraHU3MOB Kak pe3yibTar 3Bojtouuu. llpumepsl npucnocobieHuil y
Oopranu3smMoB. ApoMop(O3bl U HANOAAATITAIIUH.

Bun wu BunooGpasoBanue. Kpurtepuum Buzma. OcHOBHblE (OpMBI  BHI000pa30BaHUS:
reorpaduyeckoe, SKOJIOrHIecKoe.

MakposBomtonusi.  Dopmbl  dBOMIOIMU:  QUIETHYECKas, JUBEpreHTHasl, KOHBEpPIeHTHas,
napajuiensHas. Heo6paTuMocTh SBONIOIUH.

[TpoucxoxaeHue OT HecHeUUaIU3UpOBAaHHBIX MpeakoB. llporpeccupyromas crenuaiu3anus.
AnantuBHas paauaius.

JdemoHcTpaumnu:

Hoprpertsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpraHWYECKOro MUpa Ha 3emie», «3apOoJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Popmbel OOpbOBl 3a cyliecTBOBaHHE», «EcTecTBEHHBI 0TOOP»,
«MHorooOpasue copToB  pacTeHuil», «MHorooOpasue MOpoJ  KUBOTHBIX», «llomynsuumny,
«MyTanuonHass HM3MEHUYUBOCTH», «Apomopdosbl», «Waumoananrtaumm», «OOmas aereHepanus»,
«IBwxymme cuibl 3Bomonun», «Kapra-cxema mapmpyra nyremectBus Y. Jlapsuna», «bopnba 3a
cyuiectBoBanue», «lIpucrnocoOieHHOCTh — opraHu3MoB», «l'eorpapuueckoe  BUA000pa30BaHUEY,
«IKOJIOTHUECKOE BUA000PA30BAHUEY.

O6opyoBaHue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH, HA0Op IJI0JI0B U CEMsH,
Kosekus «[Ipumepsl 3alIUTHBIX MPHUCIIOCOOICHUN Y JKUBOTHBIX», MOJeNb «OCHOBHBIE HAINpaBlICHUS
IBOJIIOLIMNY, 00bEMHAs MOIeb «CTPOEHHE TOJIOBHOI'O MO3Ta TO3BOHOYHBIX ).

Buoreorpaduyeckas xapra Mupa, KowieKus «PopMbl COXPAaHHOCTH MCKOMAEMBIX KHUBOTHBIX U
pacteHmit», Mozaens anmukanus —«llepekpéct XpoMocom», BIaxHble mnpenapatbl «Pa3zButue
HacekoMoroy, «Pa3ButHe nArymkuy, Mukpornpenapar «Jpo3oduna» (Hopma, MyTanuu GopMbl KPbUIHEB
1 OKPACKH TeJa).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnas padota Ne 1. «CpaBHEeHHE BUIOB MO0 MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHast pabora Ne 2. «OmnucaHue NMpUCIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4HBIC IIPEICTaBICHUs O 3apOXKACHUU KW3HU. HaydHble rMmoTe3bl BOSHUKHOBEHHUS JKU3HU
Ha 3emste: a0MOreHe3 M MaHcHepMus. XHUMHUYEcKash HBOJIONUSA. AOHMOTCHHBIM CHHTE3 OpPraHUYECKUX
BEUICCTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOEC IOATBEPXKACHUE XHMHYECKOM DBOJIOLUU.
Hauanbuble stanbel Omonormdeckoit spomonmu. ['mmoresa PHK-mupa. ®@opmupoBanue MeMOpaHHBIX



CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KiIeTku U ux 3Boitouus. @opMUpoOBaHUE OCHOBHBIX
TPYIII )KUBBIX OPTraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuojam. Karapxei. Apxeiickas U mpoTepo30McKas 3pbl.
[Taneosoiickass 3pa u e€ TMEpHOIbl: KEMOPHICKUH, OpPIOBUKCKHUNA, CHIIYPUHUCKHA, JTEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas apa u €€ nepuo/ibl: ajJeoreHOBbINA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M TE€O0JOTMYecKuX mpoueccoB. (OCHOBHBIE 3Tallbl  3BOJIOLUHU
PacCTUTEIBLHOTO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUil W >KUBOTHBIX. [losiBieHue, pacuBer u
BBEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro MuUpa Kak oTpakeHue 3Botolud. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

DBOJIOIUS YeNoBeKa. AHTPOMOJIOTHs Kak Hayka. Pa3BuTue mpencTaBlieHUN O MPOUCXOKICHUU
yenoBeka. MeToapl u3yuyeHus aHTpororeHeza. CXoacTBa M pa3vyMsl 4YEJNOBEKAa U JKUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeIOBeKa.

JBmwxynme cuibl (akTopsl) aHTpororeneza. HaciencrBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH
ot0op. OO1ecTBeHHBIN 00pa3 KU3HH, U3TOTOBICHHE OPYAUl TPYAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTAJMM U BETBU SBOJIIOIIMM YEJIOBEKa: aBcTpajonuTeku, YemoBek ymensid, Yenosek
npsaMoxoaanmii, YenoBek HeaHaepTaibckuii, YemoBek pasyMHbli. HaxXxoaku HMCKOMAaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBaHHUSA, 00JIaCTh pacpoCcTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUsL.

Yenoseueckue packl. OCHOBHbIE OOJNBIIME pachkl: eBponeougHas (eBpas3uiickasi), HErpo-
aBCTpaJIONIHAs (3xBaTOpHANbHAS), MOHTI'OJIOUTHASI (a3maTcko-aMepHKaHCKas). Yeptol
MPUCTIOCOOJICHHOCTH TIPEACTABUTENCH YEIOBEUECKUX pac K YCIOBUSIM CYLIECTBOBaHMs. EIMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JleMoHCcTpanum:

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

Tabnuubl u cxembl: «Bo3uukHOBeHHe CONMHEYHOH cucTeMbl», «Pa3BUTHE OPraHMYECKOro MUpPay,
«PacturenbHas kierka», «KuBoTHas kneTka», «lIpokapuornyeckas kinerka», «CoBpeMeHHasl cucTtema
OpraHMYecKoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YEpT CTPOCHHS YellOBEeKa M UYeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/pesneiiue moany», «Jpesuue moany», «llepBbie COBpeMeHHbIE IO, «HeT0BeYeCKre pachi».

O6opynoBanue: Myisiku «lIpoucxoxnenue yenoBeka» (OIOCThI aBCTpalIONUTEKa, MUTEKAHTPOIIA,
HeaHJepTalblia, KPOMaHbOHIIA), CICTKH WU U300paKEHUsI KaMEHHBIX OpPYIUil MepBOOBITHOTO YellOBEKa
(xamMHU-voOMMEphl, pyouia, ckpedia), reoxpoHojiornyeckas Tadiauma, KouieKus «PopMbl COXpaHHOCTU
MCKOMAEMBIX JKUBOTHBIX M PACTCHHII.

JlaGopaTopHble H NpaKTH4YeCKHe padoThI:

[Tpaktuueckass pabota Ne 1. «M3ydeHHe HUCKOMAEMBIX OCTATKOB PACTEHHMN U >KUBOTHBIX B
KOJUIEKIIUSX».

DKCKypcusi «DBOJIOLUS OPraHMYECKOro MHpa Ha 3emie» (B eCTECTBEHHO-HAYYHBIM WU
KpaeBeIueCKHil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKOJIOTHsl KaK Hayka. 3aJayd M pa3feibl 3KOJIOTMUA. MeTOIbl 3KOJIOTMYECKUX HCCIEAOBAHUM.
DKOJIOTM4YECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHUsl OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIHAs, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckne (akropel. Kiaccupukamus sKomoruyeckux — (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTpOoNoreHHbIe. JeficTBre 3K0Iornyeckux (pakTopoB Ha OPraHU3MBbI.

AbuoTtnueckue (hakToOpbl: CBET, TEMIEeparypa, BiIaxHOCcTb. Poromepuoamnsm. llpucnocobnenus
OpPraHM3MOB K JIeHCTBHUIO abnoTHYeckuX (hakTopoB. buonornueckrue puTMmeal.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aMMOJACHCTBHMA: KOHKYPEHLUS, XWUITHUYECTBO,
cuMbOmo3 u ero Qopmel. [lapasuTusm, kKoomepamusi, MyTyaldu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
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HaxJIeOHMUYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OMOTHMYECKHMX B3aUMOJCHCTBUN IS
CYIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Nonyasiuuu. OCHOBHBIE MMOKA3aTeIH MOMYISINN: YUCICHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalUs. JIMHAMHUKA YHCICHHOCTH TOMYJISIHA U €€
perynsuus.

JdemMoHcTpaumuu:

[Toprpetsr: A. I'ymboasaT, K. @. Pynwe, 3. I'ekkens.

Tabmumel u cxeMmbl: kapta «lIpupomubie 30HBI 3eminy», «Cpeapl OOWTaHHS OPTaHU3MOBY,
«Dotonepuoauzmy, «llomynsuuny», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYISUUU HH(Y30pHH-
Tydenbkuy, «[lumessie nenu.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuass pabora Ne 3. «Mopdonornueckue OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHnas padota Ne 4. «BinsHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTuueckas padota Ne 2. «[loacuér MIOTHOCTH NOMYJIALUNA Pa3HBIX BUIAOB PACTEHUN».

Tema 4. CooO1mecTBa 1 IK0JIOTHYECKHE CHCTEMBbI.

CooOmiectBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHOILIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunbl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Okonoruyeckue cucreMmbl (9kocuctemsbl). llonstue 00 »dSkocucremMe U OHOreOLEHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOJYIEHTHI, KOHCYMEHTBHI, peayleHThl. KpyroBopot
BELIECTB M TMOTOK SHEPruu B dKocucteme. Tpoduueckue (muiIeBble) YPOBHH 3KocucTeMbl. [lumieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTENHM SKOCHCTEMBI: OMoMacca, MPOAYKIH. DKOJOTUIECKUE MTHPAMHUIBL:
NPOAYKIUH, YUCICHHOCTH, OnoMacchl. CBOMCTBA HKOCUCTEM: YCTOMUUBOCTh, CAMOPETYJISLUS, Pa3BUTHE.
Cyxkueccus.

[TpupoaHble  3KOCHUCTEMBL. OJKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOWHOTO WM
IIUPOKOJIMCTBEHHOT O JIeca.

AHTpPONOTreHHbIE  9KOCHCTEMBIL. ATPO3KOCHUCTEMBL.  YpOoskocucTeMbl. buosnoruueckoe
XO03SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (¢akrtop ycTOWYMBOCTH dKocucteM. CoxpaHeHHe OHOJOrHMYECKOro
pazHooOpa3us Ha 3emIie.

VYuenne B. U. Bepnanckoro o 6mocgepe. I'panuisl, coctaB u cTpykTypa O6muocdepsl. JKupoe
BemecTBO U ero QpyHkiuu. OcoOeHHOCTH Omocdepbl Kak TII00aTbHOM SKocucTeMbl. [[nHamuuyeckoe
paBHOBecHe U 00paTHas CBsA3b B OHocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI DJIEMEHTOB (YTJIepo/ia, a30Ta). 30HAIBHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Omocdepe 3emun. AHTpONOreHHbIE W3MeHeHuss B Ouocdepe. [mobdanbHbIe
HKOJIOTHYECKHE TTPOOITEMBI.

CocymiecTBoBaHHE TPUPOABI M uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hus KaK OCHOBA
ycroiunBocTd Ouocgepbl. OCHOBAa palMOHAJIBLHOTO YIPABICHHUS MNPUPOIAHBIMH pecypcaMH U HX
UCIoJIb30BaHue. JlocTHkeHUs: OMOJIOTHHN U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Moptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[Iumessle nenu», «buoneHos3: cocrtaB U cTpykTypay, «lIpupoansie
coobmiecTBay, «llemn mutanusy, «Jkoiorudeckas nupamugay, «buocdepa n yenoBex», «IKocucreMa
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOro Jiecay», «buoreHo3 BogoéMay, «ATrpoleHO3»,
«ITpuMepHbIE aHTPONOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BakHeHIne HCTOUYHHMKUA 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHeHIIasi cocTaBistomas ouochepsn», «DakTophl Jerpagarm
nouB», «llapaukoBbIii 3pdekT», «DakTOpsl PaAMOAKTUBHOTO 3arpsisHeHHs Ouochepwr», «OO0mas
cTpykTypa Omuocdepsl», «PacmpocTpanenue xu3zHu B Ouocdepe», «O30HOBBI 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie».
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OOGopynoBanue: Mojaenb-anmukanus «Tunuaneie OuorleHO3bI», Tepbapuii  «PacTturenbHbIE
cooOmiecTBay, Koyutekiuuu «buornenos», «Bpeaurenn BaXHEWIIMX CEIbCKOXO3SMCTBEHHBIX KYIBTYP»,
repObapuy M KOJUJIEKIMM PACTEeHUH M KMBOTHBIX, NMPUHAJUIEKALME K Pa3HBIM 3KOJOIMUYECKUM IpyIIam
oxHoro Buna, Kpacnas kuura Poccuiickoit @eneparuy, n300pakeHns: OXpaHsIEMbIX BUAOB PacTEHUH U
KUBOTHBIX.

IlnannpyemMble pe3y/bTaThl OCBOCHHUSI Y4eOHOI0 NpeaMeTa
Cornacao ®I'OC COOQO, ycTtanaBnuBarOTCs TpeOOBaHMS K pe3ybTaTaM OCBOCHHS 00YJarOITUMUCS
MIPOrpaMM CPETHETO OOIIeT0 00pa30BaHUs: TUMIHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs IpeaMeTa «bruoJIorus» BBIIACIIECHBI CIEAYIOLINE
COCTABJISIIOLIME: OCO3HAHUE OOYYAIOIMMUCS POCCUHCKOM Ipa)1aHCKOW MJEHTUYHOCTH — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPEENICHUIO, HATMYME MOTUBALMU K OOYyUEHUIO OHMOJIOTHH,
LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKHUX TPAIUIMHA pa3BUTUSI OMOJIOTMYECKOTO 3HAHMUS, TOTOBHOCTh M CLIOCOOHOCTh OOYUYaIOIMIMXCS
PYKOBOJCTBOBAaTbCSI B CBOCH JACATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMM, IPUCYLIUMHU
cucreMe OHMOJOrMYecKOro OOpa3oBaHMs, HAJIMYME HSKOJIOTMYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUA IIpeaMeTa «buonorus» A0CTUralTcs B €MHCTBE yUeOHOU U
BOCIIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH M JIyXOBHO-HPABCTBEHHBIMH LEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUIAMU H
HOpMaMHM MOBEJIEHUsI U CHOCOOCTBYIOT IpOIleccaM CaMOIO3HAHHUS, CAMOBOCIUTAHUS M CaMOPA3BUTHA,
pa3BUTHs BHYTPEHHEH MO3ULMU JIMYHOCTH, MaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBOMNOPSAKY,
YeJIOBEKY Tpy/la U CTaplIeMy MTOKOJEHHIO, B3AUMHOI'O YBaXKEHHUsI, OEPEKHOI0 OTHOLICHHS K KYJIbTYpHOMY
HacleAWld M TPAJWLMsAM MHOTOHAallMOHAIbHOro Hapoaa Poccuiickonn ®enepanuun, mnpupoae H
OKpY>Karollen cpene.

JInuHOCTHBIE pe3yNnbTaThl OCBOECHUS yueOHoOro mnpenMera «buonorus» HOMKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTH 00Y4YaIOLIMXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEHN MO3ULIUEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHEHTAlMii, TO3UTHBHBIX  BHYTPEHHUX  YOEXJEHUH,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHHCKOro OOIIecTBa, paclIMpeHHe KU3HEHHOTO
ONBbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE PEATM3alMM OCHOBHBIX HAIIPABICHUN BOCIHUTATEIBLHON
JESTEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh TPAKIAHCKON TMO3UIMK OO0YYAIOIIEroCcsl KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO O0IIeCTBa;

OCO3HaHUE CBOMX KOHCTHTYLIMOHHBIX NIPaB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA W TIPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH IpPHU CO3JaHUM Y4EOHBIX MPOEKTOB,
pelIeHnY yueOHBIX U TI03HABATENBHBIX 33/1a4, BHITIOJTHEHHN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIMIOCOOHOCTh OMPEICIIATh COOCTBCHHYIO MO3UIMIO 10 OTHOIUICHHIO K SIBICHHSM COBPEMEHHOMN
KH3HU 1 OOBSCHSTH €€,

YMCHUE YYHUTHIBATH B CBOUX JICHCTBHSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBUSI
JFO/IeH ¢ pa3HBIMH YOCIKICHUSIMH, KYTbTYPHBIMU IICHHOCTSIMU M COLUAITBHBIM TIOJI0KEHHEM;

TOTOBHOCTH K COTPYZHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOIHEHUS Y4eOHBIX, IO3HABATEIBHBIX
U HUCCIEOBATENBCKUX 3ajay, YBAKUTEIHLHOTO OTHOLICHUS K MHEHHIO OINIIOHEHTOB INPH OOCYKICHUH
CITIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COACPKAHHUS,
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TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON MISHTUYHOCTH, NATPUOTHU3MA, YBAKEHHS K
CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTu 3a cBOM Kpaid, cBor0 Poauny, cBoi
SI3bIK U KYJIBTYPY, POILIOE ¥ HACTOAILEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MNPUPOJHOMY HACIEAUIO M IMAMSATHHKAM IPUPOABI, JOCTUKECHUIM
Poccun B Hayke, nCKycCTBe, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE M DPAa3BUTHE OHMOJIOTHH,
MMOHUMAaHUs 3HAUYEHUs OMOJIOTMM B MO3HAHUM 3aKOHOB IMPHUPOJBI, B KU3HU YEJOBEKa M COBPEMEHHOIO
00111eCTBA;

uzeiHast yoexx1I€EHHOCTb, TOTOBHOCTh K CIy>KeHUIO U 3anure OTeuecTBa, OTBETCTBEHHOCTD 32 €r0
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUCHTHUPYSICh Ha
MOpaJbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYyIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMUTENSAM, CO3JaHMI0 CEMbM Ha OCHOBE OCO3HAHHOTO
NPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUH C TPAAULIMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

HCTETHYECKOE OTHOIIEHHE K MHpY, BKJIIOYas OCTETHKY ObITa, HAy4HOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHUMAaHH€E SMOIMOHAIILHOTO BO3ICHCTBHS KMBOM IIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHIO B Pa3HBIX BHIaX HMCKYCCTBA, CTPEMJICHHE MPOSBIIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) pu3nyeckoro BocnuTaHusi, GOPMHUPOBAHHS KYJIbTYPHI 310POBbSi W 3MOIHOHAJILHOIO
0/1aronosy4us:

NOHMMaHWe M peanu3alus 37A0pOBOro M Oe3omacHoro obpasa >KU3HU (370pOBOE MHTAHUE,
cOONIOIGCHNE TUTMEHUYECKHX NpPaBWJI M HOPM, COaJaHCHUPOBAHHBIM pPEXKUM 3aHATUH M OTAbIXA,
peryisipHasi (pu3MUecKas aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

NOHMMaHHME IEHHOCTHU MPaBWJI WHAMBHUIYAIBHOTO M KOJIJIEKTMBHOTO O€30MacHOrO MOBEACHHS B
CUTYaIUsX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME TOCIEACTBHMA W HENPHUATUS BpPEAHBIX TNPUBBIYEK (YIOTPEOJEHHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTB K TPYZly, OCO3HAaHHUE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AaKTHBHOH ACATCIIbHOCTHU TEXHOJIOTHYECKOU U COI_II/IaJ'IBHOI‘& HAITpaBJICHHOCTH,
CMOCOOHOCTh HHUITUHPOBATH, INIAHUPOBATH i CAMOCTOSITEIIBHO BBITIOIHSTH TaKYIO JICATEIBHOCT;

UHTEpEC K pas3iuyHbIM cdepam MNpo(ecCHOHATBHOM eSTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BRIOOP OymyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;
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TOTOBHOCTD U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUN BCEH JKU3HHU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K NMPUPOAE KaK UCTOUYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyLIECTBOBAHUS,

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJIbTYphl: TPHUOOPETEHUE ONbITA IJIAHUPOBAHUS ITOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUMN I OKPYXKAIOIIEH Cpeibl;

OCO3HaHHUE T1I00aJIBLHOrO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

CHOCOOHOCTh MCHOJB30BaTh MpHOOpeTaeMble NMPU M3YYEHUH OHMOJIOTUM 3HAHUS U YMEHUS IpU
pelieHnyd MpoOsieM, CBS3aHHBIX C PalUMOHAIBHBIM IPUPOIOINOIB30BAaHUEM (COOMIOACHHUE TPaBUII
IIOBE/ICHUS B IPUPOJE, HAIIPABIECHHBIX HAa COXPAHEHHWE PABHOBECHUSI B IKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEeM, OMoChepbl);

AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCAIIMX BPEJ OKPYXKAIOIIEH NPUPOIHOW CpEene, yMEHUue
MIPOTHO3UPOBATh HEONATOMPHUATHBIE HKOJIOTMYECKUE IOCIEACTBUS MPEANPUHUMACMbIX JCUCTBUNA U
[IPEOTBPALLATD UX;

HAJIMYUE PA3BUTOTO  OSKOJOTHYECKOIO  MBIIUICHUS, OSKOJOTHYECKOW KYyIbTYpBI,  OIbITa
JESTEIbHOCTH 3KOJIOTMYECKON HAIpaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMM B IO3HABATEIbHOM,
KOMMYHHKATUBHOM M COLMAJIbHOW MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTHUYECKOH AESITENbHOCTU
9KOJIOTMYECKOI HalpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre KYJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHHE S3bIKOBOM U YMTATENBCKOM KyJIbTYphl KaK CPE/ICTBA B3aUMOJCHCTBUS MEXTY
JIOABMH U TIO3HAHUS MUPA;

NOHMMaHue crneuupukd OuOJOTMM Kak HayKHd, OCO3HaHusi e€ poiau B (HOpPMUPOBAHHU
PaLMOHAIIFHOTO HAyYHOTO MBIIUICHNS, CO3MaHUM IEIOCTHOTO INPEACTABIEHHUsI 00 OKpY’KaroleM MHUpe
KaK O €IMHCTBE NMPHUPOJIbl, YeJIOBEKA U OOIIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH
poOIIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OHMOJIOTMHU Uil COBPEMEHHOM IMBMIIM3AIMU: 0OecreueHs HOBOTO
YPOBHSI pa3BUTUS MEIUIMHBI, CO3JaHWE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pelIaTh
pecypcHbIe MpoOIeMBbl Pa3BUTHS UEIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 III0OATBHBIX IKOJIOTHYECKUX
npobieM M obOecredeHus Iepexoja K YCTOHUMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIHOJIb30BaHUIO
MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IMOJyYECHHH OWOJOTHYECKUX 3HAHWH B IIEJSX IOBBIIICHUS OOMIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIMOHAJIHHOH IPaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoit Ipy U3y4eHUH OMOJIOTUH;

MOHUMAaHME CYITHOCTH METO/JI0B [TO3HAHUS, UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIOJB30BaTh TOJyYaeMble 3HAHUS IS aHalu3a W OOBSICHEHHs SIBICHHH OKPYKAIOMIETO MHpa |
MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHHE JielaTh 0O0OCHOBaHHbIE 3aKJIIOUEHHUS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS TAHHBIX C IEINBIO TIOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO MCIONB30BaTh OMOJIOTHYECKUE 3HAHMA /ISl pelieHHs mpobieM B
peabHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HAHHME IIEHHOCTH HAY4YHOH JesTelIbHOCTH, TOTOBHOCTb OCYLIECTBISATh MPOCKTHYIO U
MCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHNBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30oBaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSIMU.
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METANIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHHUS yUeOHOTO mpeaMeTa «bruomorusy BKIIOYAIOT: 3HAYUMbIE
s GOpMHUPOBAaHUS MHUPOBO33PEHUS  OOYYAIOIIMUXCS  MEKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOIIeHayYHbIC TOHATHS, OTPAXKAIOILIUE IETOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIH(HUKY METOJOB
MO3HAHUS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIUs, SBICHUE, MPOIECC, CUCTEMA,
HAy4YHBI (aKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBaHUE, HAOIIOICHUE,
U3MEpEeHUe, DOKCIepUMEHT U JApYrux), YHHUBEpcalbHble YydeOHble [eHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYISATHBHBIE), oOecrieunBaromue GopMupoBanue (GpyHKIMOHAIBHOM IPaMOTHOCTH
U COLMANBHOM KOMIIETEHIIMH OOy4aloUIuXcs, CIOCOOHOCTh OOY4YarolIMXCsl MCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHUYCCKUE 3HAHMSA M YHHBEpCAJbHbIE y4yeOHbIE [EHCTBHA B
[I03HABATEJIbHOW U COI[MAIbHOM MPAKTHKE.

MeranpeameTHble pe3yabTaTbl OCBOECHHUS MPOrPaMMbl CPEAHEr0 OO0IIero oOpa3oBaHUs JOJKHbI
OTpaxaTh:

OBRJ1ajleHHe YHHBEPCAJbHBIMU YU€OHBIMHU NMO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO  (DOpPMYJIMPOBATh ¥ aKTyaJIM3MpPOBATh NPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWM 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHUs, KiIacCH(pUKAIMK, 0000IICHUSs ), PACKPBIBATh CMBICT OMOJIOTHYECKUX TMOHITHH (BBIICIATh UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH ITOHSATHSIMH ),

OTIpEIeNATh LIEH JAEITeIbHOCTH, 3a/aBas MmapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH
PE3YIIbTATHI JEATSIIEHOCTH C TTIOCTABIICHHBIMH TEJISIMH,

MCIIOJIb30BaTh OMOIOTHUECKHUE TOHITHS ISl 00bICHEHUs (DaKTOB U SIBJICHUN KUBOU MTPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYXJICHUS (MHIYKTHUBHBIC, ICAYKTUBHBIC, 10 AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS] B pPACCMaTPUBAEMbBIX SBICHHSX, (OPMYIHPOBATh BBIBOJBI U
3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJIENbHBIE CpEACTBA I TPEICTABICHUS CYIIECTBEHHBIX CBsI3ed W
OTHOIIEHUH B U3Y4YaeMBIX OHOJOTMUECKHX OOBEKTaX, a TakKe NPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabareIBaTh IUTAH PENICHUs MPOOJIEMbI ¢ YU4ETOM aHAM3a HMMEIOIIUXCS MaTepUaTbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISM, OICHUBATH
PUCKHU TIOCTIEACTBHIA NESTENbHOCTH,

KOOPJIMHHUPOBATh ¥  BBINOJHATH pabOTy B  YCIOBUSX  PEATBHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HESHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BIIQJICTh HAaBBIKAMHU YYEOHO-MCCIIEIOBATENIbCKOM W TPOEKTHOW NIeATeThHOCTH, HaBBIKAMH
paspereHus mpoodsieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOUCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METO/IOB TTO3HAHMS;

WCIIONIb30BaTh  Pa3jMYHbIE BUIBl JCATEIBHOCTH [0 MOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpPIpEeTaNH, MPeoOpPa30BaHUIO U MPUMEHEHHUIO B yYEOHBIX CUTYalUsX, B TOM YHCIIE MPH CO3JaHUU
y4eOHBIX ¥ COIMAIBHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIH THUIl MBIIUICHUS, BIIAJETh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHATHSIMU M METOJIaMU;
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CTaBUTh H (OPMYJIHPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BATENbHOW EATEILHOCTH |
JKU3HCHHBIX CUTYalUsiAX;

BBISIBIISITH [TPHYUHHO-CIICICTBEHHBIC CBSI3W M aKTYyaJIM3UPOBATh 3aJlady, BBIIBUTATh THIIOTE3y €€
peliCHUsd, HAXOAWUTb APryMCHTBI JId JO0Ka3aTCJIbCTBA CBOUX YTBep)KI[eHI/II\/JI, 3aaBaTb IMapaMCTpbl U
KPUTEPHUH PEIICHHUS,

AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHHUA 3aJa4ud PE3yJIbTaTbl, KPUTUUYCCKU OLICHUBATH HX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTb OLICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHOGpeTéHHBIfI OIIBIT,

OCYILECTBIISATh IICJICHANIPABICHHBIA TIOMCK TIEpeHOCa CPEJACTB W CIOCOOOB JCHCTBUS B
podeccoHABHYIO Cpeny;

YMETh TICPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHUYECKYIO 00IaCTH JKU3HEACIATEIIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC WJICH, IIPEIaraTh OPUTHHAIBHBIC ITOJXO0/IbI M PELICHHS, CTABUTh MPOOJIEMBI
3aJ1a4M, JOITYCKAIOIIUE alIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHMKAX MH(MOpMAIMH (TEKCTe y4eOHOro mocoOus, Hay4IHO-
HOMYJISAPHOM JauTeparype, OMOJIOrMYECKUX CIOBAPSX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3aX JaHHbBIX, B
WuTepHere), aHanM3upoBaTh MHPOPMALHUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTHYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3anpochl M INPUMEHATh pa3IUYHbIE METOAbl IPU IOHCKE M OTOOpe
Ouosiornyeckoil uupopmMay, HeOOXOIMMOH /7S BHIIOJIHEHUS YUeOHbIX 3aa4;

npuoOpeTaT  ONBIT  WCIOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPLICHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (hOpMY IpEACTaBICHUs OMOJIOTHYECKOM MH(pOpMauu
(cxemsl, rpauKH, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

MCIIOJIb30BaTh HAyUHBIN S3bIK B KAYECTBE CPEJCTBA MPH paboTe ¢ OMOIOrn4ecKoi HHpOpMaLuen:
INPUMEHATh XUMHUYECKHUE, (PU3NYECKHe U MaTeMaTUYecKhe 3HaKH U CUMBOJIbI, (popMyiiel, aOOpeBUaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HaBBIKAMM PACIO3HABAaHUS M 3allUThl MHPOpMALUHU, UHOOPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH.

OBJiajileHNe YHUBEPCAILHBIMA KOMMYHHKATHBHBIMH J1€fiCTBHSIMH:

1) obmenmue:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX cepax KHU3HHU, aKTHBHO y4aCTBOBATh B IHAJTIOTEe HIIH
JIMCKYCCHU TI0 CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBICKA3bIBATH CY)KICHHSI
OTHOCHTEJIBHO BBIMIOJIHCHUSI MTPEIaracMoii 3a/1aui, YUYUTHIBATh HUHTEPECHl U COTJIACOBAHHOCTh TO3HIIUI
JPYTUX YYACTHUKOB JTMAJIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEACTBAa OOIICHHS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MMpEANOCbUIOK BO3HHUKHOBCHUSA KOHCI)J'II/IKTHI)IX CHTyaHHﬁ, YMETh CMATYaTh KOH(l)J'II/IKTBI U BECTU
[ePErOBOPBL;

BJIQJIETh Pa3JIMYHBIMHM Crloco0aMu OOLIEHHS] M B3aMMOJEWUCTBHUS, MOHMMATh HAMEPEHMs IPYruX
JFOJICH, MPOSIBIISITh YBAXKHUTEIHHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOU (opme GopMyInpoBaTh
CBOM BO3PaXKEHHS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOKO TOUKY 3PEHUSI C UCTIOIH30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAasl IeATeJIbHOCTh:
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IIOHUMAaTh U UCMOJIb30BATh IPEUMYIIECTBA KOMAHJHON U MHIUBHYyaJIbHON PaOOThI IPU PELLICHUN
Ouosiornyeckoii  mpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPUMEHEHHsI TPYIIOBBIX  (GOpM
B3aUMOJICHCTBHS IIPU PELIEHUN y4eOHO! 3a1aui;

BBIOMPAaTh TEMAaTHKy M METOJAbl COBMECTHBIX JCHCTBUH € Y4€TOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH KayK0I0 4iIeHa KOJUIEKTHUBA;

NPUHUMATD LETH COBMECTHOU JESITEIBHOCTH, OPraHU30BbIBATh U KOOPIUHHPOBATH JEHCTBUS 1O
e€ JIOCTHXKEHMIO: COCTABIATH IUIaH JEMCTBUHM, pacHpeAeisaTb poOJIM C Y4€TOM MHEHHN YYacCTHMKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KAa4eCTBO CBOEr0 BKJIAJa M Ka)JOr0 y4acTHHUKAa KOMaHJbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/UlaraTb HOBbIE IIPOEKTHI, OLIEHWBAaThb WJEH C IMO3UIMHM HOBU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh HO3UTUBHOE CTPATErHYEeCKOe IOBEJACHHUE B Pa3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBHAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS JIJIS BBISBJICHUS MPOOJIEM M UX PELICHUS B )KHU3HEHHBIX U
Y4eOHBIX CUTYaIHsAX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWMM 1IeJeBble U CMBICIOBBIE YCTAaHOBKH B CBOHUX
JIEUCTBUAX M TMIOCTYIIKaX IO OTHOLICHUIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBIO H 30POBBIO
OKPYKAIOILNX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEIbHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTH H
(dopMyIMpoBaTh COOCTBEHHBIE 3374l B 00Pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaIMX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pEUIeHUs MNpoOjemMbl € Y4ETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI];

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH];

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO LIMPOKON SpyIUIMU B pa3HBIX 00JacTAX
3HaHU, MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTb OHLCHKY HOBBIM CHTyallUIM, BHOCUTb KOPPCKTUBBI B JACATCIBbHOCTH, OICHHUBATDH
COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJIaJACTh HaBbIKAMHU Mo3HaBaTEeTLHON pe(l)J'IGKCI/H/I KakK OCO3HaHHUs COBEPIITACMBIX HeﬁCTBHﬁ n
MBICTHTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB M OCHOBAaHMM, HCIIONB30BaTh MPUEMBI pe(IICKCHU IS
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELICHHS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JIEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPaABO JAPYTUX Ha OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3ULMU APYrOro 4eI0BeKa.

HNPEAMETHBIE PE3YJIbTATbBI
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[IpenmerHble pe3ynbraThl ocBoeHus mporpammbl COO mo Ouonornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crnienuduyeckue A yaeoHoro npenmera «buonorus» HaydyHble 3HAHUSA, YMEHUS U CIIOCOOBI
IeUCTBUI o OCBOCHHUIO, HHTEPIIPETaluu
U IpeoOpa30BaHUI0 3HAHUH, BU/IBI IEATEIILHOCTH 110 MOJyYSHHIO HOBOTO 3HAHMS M IPUMEHEHHUIO 3HAHUH
B PA3MMYHBIX YYEOHBIX CHUTyallMsX, a TaKKe€ B PEaJIbHBIX J>KU3HCHHBIX CHTYalUsX, CBS3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHbIe pe3ybTaThl MPEACTABICHBI [0 roJaM 00ydeHHs.

[IpenmerHble pe3yibTaThl OCBOEHHMs ydyeOHoro mnpenmera «buosnorus» ¢ 10 kKnacce 1OTKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ M PO OHUOJIOTMUM B CHCTEME HAY4YHOIO 3HAHMS
€CTECTBEHHBIX HayK, B ((POPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA U HAYYHOTO
MHUpPOBO33PEHUS, O BKJIAJEe POCCUHCKUX M 3apyOekHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOIMH,
(yHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEHICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PpacKpblBaTh COJEpKAHUE OMOJIOTMYECKUX TEPMHMHOB U TIOHSATHHA: JKU3Hb, KJIETKa,
opranusMm, MmetaOosn3M (OOMEH BEUIECTB U IPEBPALEHUE HHEPrHM), TOMEOCTa3 (CaMOperyssius),
YPOBHEBas OpPraHM3aLUsl JKMBBIX CHUCTEM, CaMOBOCIIPOU3BEJIEHHE (PENpOAYKLHs), HACIEICTBEHHOCTD,
W3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHUE H3Jlaratb OWOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAs,
[EHTpaJIbHAs J0TMa MOJIEKYJIsIpHOU Onosnorun), 3akoHsl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u
yuyeHHuss (0 LEHTpaX MHOrooOpasusi M NPOMCXOXAEHHUS KylIbTypHbIX pacteHudt H. . BaBuiosa),
OTIPEIENIATH TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHUE BJaJleTh METOJaMU HAay4HOIO MO3HAHMSA B OMOJIOTUM: HAOIIO/JEHHE M OMUCAHME JKUBBIX
CHCTEM, TIPOIECCOB M SIBJICHUH, OpPraHM3alUs H TPOBEACHUE OHOJIOTMYECKOTO OKCIIEPHMEHTA,
BBIJIBUKEHHUE THUIIOTE3bl, BBISIBIEHUE 3aBHUCHUMOCTH MEXIY HCCIEIyeMbIMH BEJIMUYMHAMM, OOBSICHEHUE
MOJTyYCHHBIX PEe3yJIbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TOHSATHHA, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJbTaToB,;

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHHU3MOB, OCOOCHHOCTH TMPOLECCOB: OOMEHa BEIIECTB MU
MpeBpalleHusi JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOro OOMEHa,
XeMOCHHTE3a, MUT03a, Mei103a, OIJI0JJ0TBOPEHMS], PA3MHOXKEHUS, UHANBUYAIbHOTO Pa3BUTHUS OpraHu3mMa
(oHTOTEHE3);

YMEHUE MPUMEHSTh MOJyYeHHbIE 3HaHU JUI1 OOBSICHEHUsI OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH,
IUIS TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHON JKM3HU C IIETbI0 oOecredeHus] 0e30MmacHOCTH
CBOETO 3/I0pPOBbSl U 3/0POBBSl OKPY)KAIOLIMX JIHOAEH, COOIIOJEHUS HOPM T'PAaMOTHOTO TOBEACHUS B
OKpYJKaloIllel TMPUPOJHOW cpele, TOHMMaHHuE HEOOXOJAMMOCTH  HCIOJIB30BAHMUS  JTOCTHIKEHUUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTHH /Ul PAllMOHAIBHOTO NMPHPOJIOTIONIE30BAHMS;

YMEHHUE pemaTh 3JeMEHTapHbIe TeHETUYSCKHE 3a/la4d Ha MOHO- M TUTHOPUIHOE CKpEIIUBaHHE,
CIIETIJICHHOE HACJIeZIOBAaHUE, COCTABJIATH CXEMbl MOHOTMOPUIHOIO CKpEIIMBAaHUS ISl Tpe/CKa3aHus
HaCJIeIOBAHMsI TPH3HAKOB y OPTaHNU3MOB;

YMEHHUE BBIOJIHATH Ja00OpaTOpHbIE U MpaKTUYEeCKHe paboThl, COOMI0IATh MpaBuiIa Mpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHYECKM OIICHWBAaTh M MHTEPIPETUPOBaTh HMH(MOPMAIMIO OMOJIOTHYECKOTO
COJIep KaHMsI, BKIIFOUYAIONIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
uHpOpMalUY, HAYYHO-TIONYJISIPHbIE MaTepUalibl), STHUECKUE aCIEKThl COBPEMEHHBIX HCCIIEJIOBaHHUIA B
OMOJI0ruY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE COo3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHbBIE COOOIEHUs, 00001asi OMOIOTHYECKYIO
MH(GOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh OHATUHHBIN anmnapar OMOJI0TIUN.
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[IpeameTHBIE pe3yabTaThl OCBOCHHS YydeOHOro mpenmera «buosorusi» ¢ 11 Kaacce NOTKHBI
OTpaxaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MeCT€ W pOJM OHOJIOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUH COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO
MHPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHUE OHOJIOTHUH,
(YHKIIMOHATTLHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHIsI )KU3HCHHBIX 33]1a4;

YMEHHE paCKphIBaTh COJEp>KaHUE OMOJOTHYECKMX TEPMHHOB M TIOHATUN: BHJI, MOIMYJISIIHS,
reHo(OHI, DBOJIOLHS, JBIKYIIUE CHUIBI ((aKTOpPbI) 3BOJIOLUHU, MPUCTIOCOOIECHHOCTh OPTaHU3MOB,
BUJI000pa30BaHUe, SIKOJIOTHUECKUe (PaKTOPhI, SKOCUCTEMA, MPOAYIIEHTbI, KOHCYMEHTHI, PEYLICHTHI, [IeTH
MUTaHKS, SKOJIOTHYeCKast MUpamMuia, OuoreoreHos, onocdepa;

yYMEHHE u3Jlarath Ouosoruueckue Teopuu (3BostonuonHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsI ABOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTU (3apojsimieBoro cxojcrtsa K. M. bapa, yepenoBanus
TJIaBHBIX HampasiieHui u mytei sBomonuu A. H. CeBepuosa, yuenus o 6uocdepe B. U. BepHaackoro),
OMPEIEATh TPAHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJAMU HAYYHOTO MMO3HAHUS B OMOJOTHH: HAOIIOJIEHUE U OMUCAHHE KUBBIX
CHUCTEM, TIPOLIECCOB U SIBJICHHWM, OpraHu3alus ¢ TMPOBEICHHUE OHOJIOTMYECKOTO JKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKAY HCCIEIYyeMbIMU BEIHMUYMHAMH, OOBSICHEHHE
MOJTYYEHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUM W 3aKOHOB, YMEHHUE NEaTh
BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3yIbTAaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIC MPHU3HAKH CTPOCHHUS OUOJOTHYECKUX OOBEKTOB: BHUIIOB,
MOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHMOTEOIICHO30B U JKOCHUCTEM, OCOOEHHOCTU
IIPOLIECCOB:  HACJIEJICTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHI000pa3oBaHUS,
MIPUCTIOCOOJICHHOCTH OPraHM3MOB, JIEHCTBUS SKOJOTMUYECKUX (HAaKTOPOB Ha OpraHU3MBbI, MepeHoca
BEIIECTB U IIOTOKA JHEPrUM B HKOCHUCTEMAax, AHTPONOTCHHBIX M3MEHEHHUW B HSKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXHMMHUYECKUX IIUKIOB B Onocdepe;

yMEHHUE MMPUMEHSTH TIOJYYCHHBIC 3HAHUS JUIsl OOBICHEHUs] OMOJIOTUYECKUX TTPOIIECCOB U SIBICHUH,
JUIS TIPUHSITHUS TPAKTHYECKUX PEIIeHH B TIOBCETHEBHOM JKU3HU C 1IeJbI0 oOecreueHus 6e30macHOCTH
CBOETO 3/I0POBbSI M 3JI0POBBSI OKPYXKAIOIIUX JIFOJICH, COOJIOJIEHUS HOPM T'PAMOTHOTO TOBEJCHUS B
OKpy)XamlIled TpUPOAHON cpele, TOHHUMAaHHE HEOOXOJUMOCTH HCHOIB30BAHUS  JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTUH JJI PAllMOHATBHOTO MPUPOIOTIOJIB30BAHUS;

YMEHHE pelaTh dJIeMEeHTapHble OUONIOTHUECKUe 3a/1a4, COCTABIATh CXEMbI MEPEHOCA BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBITIONHATH J1a00paTOpHBIE U MpaKTHUYeCKHe paboThl, COOMIOAATH MpaBHiIa MpHu padboTe C
y4eOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OICHMUBAaTH U HWHTEPIPETUPOBATh HHPOPMAIUIO  OHOIOTHYECKOTO
coJiepKaHusl, BKIIIOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpElICTBA MAacCOBOM
uHbopMaluY, HAYYHO-TIOMYJSIPHBIE MaTepHalbl), pacCMaTpPUBaTh TJIO0AIBHBIE  JKOJOTHYECKHE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mIas OHOIOTHYECKYIO
MH(pOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh MOHATUWHBIN anmapaT OUOJIOTHH.

TemaTrnuyeckoe NJIaHUPOBaHUE

10 KJIACC
No | HammenoBanue TeM u KomuuectBo wacor DnekTpoHHbIC (IHPPOBHIE)
/1 | pa3fenoB nmporpaMMel | Beero Konrpomnbusie | [Ipaktuueckue | 00pa3oBaTelIbHbIE PECYPCHI
paboThI paboTbI
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1 | buosorus xak Hayka 2 0.5 bubnuoreka [JOK
https://m.edsoo.ru/7f41c292
2 | XKuBbIle CHCTEMEBI U BIX 1 bubnunoreka LIOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 | XUMUYeCKHH COCTaB U 8 1 bubnunorexa LIOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 PasmHoxenue u 6 bubnunorexa LIOK
HUHIUBUIYaIbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPTAHU3MOB
5 HacnencrseHHOCTE U 5 1 but6mmoreka [IOK
U3MCHYMBOCTD https://m.edsoo.ru/7f41c292
OpPraHu3MOB
6 Cenekius 8 1.5 bubnuorexa [{OK
opranu3MoB. OCHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34 0 4
YACOBIIO
ITPOI'PAMME
11 KJIACC
Ne | HammenoBaHue tem u KoauuecTBo yacon DnekTpoHHbIe (HU(PPOBHIE)
/T | pa3zae’noB mporpamMmbl | Beero Konrponsnsie | [Ipaktuueckue | 0Opa3oBaTeNbHbIE PECYPCHI
palboThI paboTHI
1 | DBosronMoHHAs 9 1 bubmuoreka [{OK
Ouosorus https://m.edsoo.ru/7f41cc74
2 | Bo3HukHOBeHUE U 9 0.5 bubmuoreka [JOK
pa3BHUTHE KU3HU HA https://m.edsoo.ru/7f41cc74
3emite
3 | Opranusmsl u 5 1 bubnnorexa [JOK
OKpYKaroIas cpesa https://m.edsoo.ru/7f4lcc74
4 CooOmecTBa u 9 bubmuoreka [{OK
IKOJIOTMIECKUE https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 | PesepBHOE Bpems 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO 34 0 4
YACOB IIO

[TPOITPAMME
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