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IlosicHuTeIbLHAA 3aMHCKA

Hannas pabogast mporpamma npeanaznadena s 10-11 kmaccoB MbOY «Kopewusckas CI»

PaGouas nporpamma no npeamety 6uosnorust B 10-11 kinaccax 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 BHeceHuun uzmeHeHuii B denepanbHblii

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

[TopsimkoM opraHu3alyy U OCYIIECTBICHUSI 00pa30BaTeNbHOM 1eATEeIbHOCTH IO OCHOBHBIM
o01ieo0pa3oBareabHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajgbHOTO 0OIEro, OCHOBHOTO
o01m1ero u cpenHero o0uIero oopa3oBanus, yTBepkKACHHBIM pukazoM Munnpocsemenus ot 22.03.2021
No 115 (B melicTByrOIIICH peaakInm);

IIpukazom MunuctepcrBa npocsenieHusi Poccuiickoir ®@enepaunn ot 12.08.2022 r. Ne 732 «O
BHECEHUU M3MCHCHHI B (De/iepabHbIi TOCYJapCTBEHHBIN 00pa30BaTEeNIbHBIN CTAaHIAPT CPETHETO OOIIEro
o0Opa3oBaHMs, yTBEPKACHHBIN MpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannu
oT 17 masg 2012 . Ne 413x;

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

[Tpukazom MunucrepctBa npocsenieHusi Poccuiickoit @eaepannn ot 21.09.2022 r. Ne 858 «O6
yTBEpkACHUU (eAepalbHOTO MEepPeUHs Y4EOHHMKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO MPHU peallu3aluu
MMEIOLIUX TOCYJAapCTBEHHYIO aKKpEAMTAlUI0 00pa3oBaTeNIbHBIX MPOrpaMM HayaJbHOTO OOILEro,
OCHOBHOTO  00ILero, cpexHero ooOmero o0pa3oBaHMA  OPraHU3ALUSAMH,  OCYIIECTBIISIOLIUMHU
00pa30BaTeNbHYyI0 AESITENbHOCTh M YCTAHOBJIEHUS INPEAEIBHOIO 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 Pecnyonuku Kpeim ot 27.03.2023
Ne 565 «O mpusHaHUM yTpaTUBIIUM CHUIy NpHKaza MuHucCTepcTBa 00Opa3oBaHMs, HAYKHM U MOJIOAEKU
PecniyOmuku  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeaeHuWro [elOBOM JOKYMEHTAaIlUU B
TOCYJapCTBEHHBIX M MYHHIIMIAIBHBIX JIOIIKOJIBHBIX 00pa30BaTeNbHBIX W 00IIe00pa3oBaTEIbHBIX
opraum3anusax Pecnyomuku Kpeim). Pesxum noctyma: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHucTepcTBa 00pa3oBanus, Hayku U MoJonexu Pecriyonuku Kpsim ot 13.04.2023 Ne
1988/01-15 (06 y4eOHbIX mIaHax o0meo0pazoBaTeNbHbIX opranuzanuii Pecrryonmmku Kpbiv Ha 2023/2024
y4eOHBIN Tof).

MeToaudeckuMu peKOMEHAAUIMHA 00 0OCOOEHHOCTSIX MPENoJaBaHusl OMOJIOTHH B
o0mieoOpa3oBarenbHbIX opranuzanusax Pecyonuku Kpeiv B 2023-2024 yyebHom roay

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

IIPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs B [kore.

OcHoBHOW ~ 0oOpa3oBaTesnbHOM  mporpamMmoil  cpennero obmero o6pazoBanust (PI'OC),
yrBepxaéaHoi npukazom MBOY «Kopeusckas CII» ot 29.08.2023 r. Ne 314 (¢ usmMeHeHUsIMN);

VY4eOubMu manamu cpeanero oomiero oopazosanus (PI'OC) MBOY «Kopeusckas CILy,
YTBEPKIEHHBIM ITpuKa3zoM ot 27.08.2024 roxa Ne 293

[Tonoxenuem o paboyeii mporpamme yueOnbix npeameroB MbOVY «Kopeusckas CILy,
YTBEPKIEHHBIM TTpUKa3zoM oT 29.05.2023 Ne 317


https://www.krippo.ru/files/metod2024/24.pdf

B cootBercTBum ¢ DenepanbHBIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPETHETO
o01iero o0pazoBaHust yueOHbIH npenaMeT «BbHoI0TrHs» BXOAUT B MPEIMETHYIO 00JIaCTh
«EcrecTBeHHOHAYUHBIE IPEIMETHI» U SBISCTCS 00SI3aTEIIBHBIM JUIS U3yYECHUSL.

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

Y4eOHbIM I1aHOM Ha u3ydeHue ouonoruu B 10 kimacce otBoautes - 34 4. (1 gac B Hepeno), B 11
Kj1acce oTBoauTCs - 34 4. (1 yac B Heemo).

[IporpamMmMa oprueHTHpOBaHA Ha UCIIOJIb30BAHUE YUSOHUKOB:

Conep:xanue yueOHOro npeamera
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonoruss kak Hayka. CBsi3p OHMOJIOTMM C OOIIECTBEHHBIMHM, TEXHHYECKUMH M JPYTUMH
€CTECTBEHHBIMH HayKaMH, GUIIOCOpHE, ’TUKOH, SCTETUKOH 1 ipaBoM. Pois Guosorun B hopMupoBaHun
COBPEMEHHOM Hay4HOH kapTHHBI MUpa. CucTemMa OMOIOrMYeCKUX HayK.

Metonbl TO3HAHUS JKUBOM NIpuUpojbl (HAOIIOAEHHE, SKCHEPUMEHT, ONMCAHHUE, W3MEpPEHUE,
KJaccuukanus, MOEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoHcTpaumu:

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

Tabauie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOJIBI».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[Tpaktnueckass padora Ne 1. «lcnonp3oBaHue  pa3iMyHBIX  METOAOB NpPU  HU3YYEHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OpPraHU3aIHA.

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT W3ydeHus Ouonoruu. OTIMYue )KUBBIX CHCTEM OT
HEOPraHWYECKON IPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pa3zHOOOpas3ne. Y POBHU OpraHU3aIMi OMOCHCTEM:

MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, TONYJISIIIUOHHO-BUI0BOM, 5KOCUCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBIH.

JdemoHcTpaumnu:

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

O6opynoBanue: mojaenb Mmonekybl JTHK.

Tema 3. XuMHYECKHI COCTAB M CTPOCHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XMUMHUYECKUE DJIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPOJIEMEHTHI. Bona
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanue ocMoTHYeCKOro 0anaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMepbl OenkoB. He3amenumble u
3aMEHUMbIE AMUHOKHMCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OE€IKOBOH MOJIEKYIIBI
(mepBuYHAas, BTOpPUYHAs, TPETUYHAs M UYETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GyHKINN OEITKOB.

®depmeHTB — Owonormyeckue Karamuszatopel. CrtpoeHue ¢epMeHTa: aKTHUBHBIM IIEHTP,
cyoctparnas cnenuduuHocts. Kodepmentsl. Butamuubel. OTinnuust (epMEHTOB OT HEOPraHMYECKUX
KaTaJanu3aTopoB.
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VYrneBonpl: MoHOcaxapuiabl (TJIFOKO3a, pubo3a W Je30Kkcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) M MoJIMcaxapubl (KpaxMai, TIUKOTeH, EeJUT0I03a). buonorndeckue pyHKIIUN yTIeBOOB.

Jlunuaer: Tpurnuuepuasl, dochonaunuasl, crepouabl. ['uapodpmibHO-TUAPOGOOHBIE CBONCTBA.
buonornueckue ¢yaknun nununoB. CpaBHEHHE YITIEBOJIOB, OENKOB M JIMIHAOB KaK HCTOYHUKOB
SHEPTHUH.

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

[{uTonmorus — Hayka o kieTke. Kieroynast Teopust — mpuMep B3aMMOJCHCTBUS uael u (pakToB B
Hay4HOM [TO3HAHUU. METObl U3yUEHHUSI KIETKU.

Knerka kak menoctHas skuBasg cuctema. OOmMe NpPU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, moJiekyibl JJHK kak renernueckwmii amnmapar, cuctema CHHTe3a Oenka.

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

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TIUKOKAJIUKC, HX (YHKIUH.
[TnazmaTudeckast MemOpaHa, e€ cBoicTBa U GpyHkuu. [lurornazma u eé opranounasl. OqHOMEMOpaHHBIC
opranouasl kietku: OIIC, anmapatr ['onabmxu, auzocombl. [lonmyaBTOHOMHBIE OPraHOW[bI KIIETKU:
MUTOXOHAPHH, T1acTuabl. [Ipoucxoxaenne MUTOXOHApUI u muactua. Bunsl mmactua. HememOpanHbie
OpraHoufbl KJIETKH: PHUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPHUOIH, DPECHUYKH, KIYTUKUA. DyHKUIUU
OpPraHouJOB KJIETKU. BKitoueHus.

SAnpo — peryasTopHbld neHTp kieTku. CTpoeHue snpa: sifepHas 000J0YKa, KapuoILia3Ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumu:

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

[Inarpammsl: «Pacnpenenenne XUMHYECKUX JIEMEHTOB B HEXXMBOW Ipupoae», «PacmpenencHue
XUMHUUYECKUX 3JIEMEHTOB B KUBOU MPUPOE».

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

OO0opynoBaHWe: CBETOBOM  MHUKPOCKOI,  OOOpyJAOBaHWE JUIsi  TPOBEACHHS  HAOIIOJCHUH,
HU3MEpEeHUi, SKCIIEPUMEHTOB, MUKPOTIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4ecKue padoTbi:

JlaGopatopHast pabota Ne 1. «/3yueHune KaTaqUTUYECKONH aKTUBHOCTU (DEpMEHTOB (Ha MpUMepe
aMmIIa3bl WIN KaTajaasbl)y.

JlaGopatopHas pabota Ne 2. «/3yueHune cTpoeHus: KJIETOK PaCTeHUH, KUBOTHBIX U OaKTEpHi MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpenaparax U ux OMUCaHHEe».

Tema 4. /KuzHeeATeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WKW MeTaboMM3M. ACCUMUIAIMA (TUIACTUYECKHH OOMEH) W JTUCCUMMIISAIIAS
(oHepreTnyeckuii 0OMeH) — JABE CTOPOHBI €AMHOTO IMpoiecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUS
BEIIIECTB U SHEPTHH B IOHUMAHUHN METabOIM3Ma.

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

®otocunTe3. CBeToBast U TeMHOBasA (a3bl PpoTocuHTe3a. Peakiuu GorocunTesa. IPHEeKTUBHOCTD
dboTocunHTe3a. 3HaueHue GPoTocuHTE3a TS KU3HK Ha 3emiie. BiusiHue ycimoBuil cpeapl Ha (POTOCUHTE3 U
CIIOCOOBI TIOBBIIICHUS €TI0 MTPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XemocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepun. 3HAUCHHE XEeMOCHHTE3a JIJIs )KU3HHU Ha 3eMIIe.



OHepreruyeckuii oOMeH B KieTke. PacriernyieHue BellecTB, BBIJCICHHE M aKKyMYJIHPOBAaHUE
SHEpPIrUu B KIIETKE. DTarbl dHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucnopognoe
OKHUCJIGHHWEe, WU KieTouHoe JbixaHue. OxucnurenbHoe docdopmimpoBanue. IHPEKTUBHOCTD
HHEPreTUIECKOro oOMeHa.

Peakun marpuuHoro cuntesa. I'enernueckas undopmanus u JJHK. Peanuzanus renerndeckoit
uHpopManuu B KiIeTKe. ['eHeTnueckuii koa u ero coiicra. Tpanckpunuus — MaTpuunbiil cuare3 PHK.
Tpaucnsiius — Ouocunres Oenka. Drtambl TpaHcusauuu. KomupoBanue amuHokucinor. Ponb pubocom B
O6uocuHTese Oenka.

Hexnerounsie dopmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (/. W. BaHOoBCKuiA).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO IHKIIAa BUPYcoB. baktepuodaru. bonesnn pacteHuid, 5)kKUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMbIe BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oyaurens CIIN da.
OOparHasi TpaHCKpPHUIIIMS, peBepTaza W HHTerpasa. llpodunakTuka pacrnpoCTpaHEHHS BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

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

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

O6opynoBanue: mogenu-anmvkauuu «Yasoenue JJHK u tpanckpunuus», «buocunres Oenkay,
«CTpoeHue KieTku», Mojenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii uki1, WM xU3HEHHbIH UK ki1eTku. MHTepdasza u mutos. [Iponeccsl, nporekaromue
B uHTep(aze. Permkanus — peakuust MatpuuHoro cuntesa JJHK. Crpoenne xpomocom. XpoMOCOMHBIM
Habop — KapHOTHIL. [IUMIOUIHBIN U TaIUIONIHBIH XpOMOCOMHBIE HaObOpbl. XpoMaTu bl L{uTomornueckue
OCHOBBI Pa3MHOXKE€HHUS U MHAUBHU1YaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenne knetkn — muto3. Craamm murtosa. IIpomecchl, mpoucxopasiiyue Ha pasHbIX CTAaIUAX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@®opMbl pa3MHOKEHUSI OPraHMW3MOB: Oecrojoe U MmojoBoe. Bupbl Gecnosioro pa3MHOXKEHHUS:
JiefIeHHe HaJBOE€, IIOYKOBAHWE OJHO- W MHOTOKJETOYHBIX, CIIOpOOOpa3oBaHME, BEreTaTUBHOE
pa3MHO)eHHe. VICKyCcCTBEHHOE KIIOHHPOBAaHNE OPraHU3MOB, €T0 3HAYEHUE JUIS CEIIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiios. Ctaguu meito3a. [Iporeccsl, mpoucxosiiye Ha cTaausx Meio3a. [loBenenne xpoMocom B
Mmeriose. Kpoccunrosep. bruonornueckuii cMbica ¥ 3HaueHUE MeH03a.

['amerorenes — mpouecc oOpa3oBaHMs MOJIOBBIX KIETOK Yy JKMBOTHBIX. [loyoBble kenesbl:
CEeMEHHUKHU 1 AnYHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30usl, SHIEKIeTKa)
— cmepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTpOEHHSI SHIEKIETOK M CIIEpMaTO30UIOB.
OnnonorBopenue. [laprenorenes.

WnauBuayanbHoe pa3BuUTHE (OHTOTeHE3). OMOpUOHalIbHOE pa3BUTHE (dMOpHOreHe3). OTambl
SMOPHOHAIILHOTO PAa3BUTUSl Yy MO3BOHOYHBIX JKMUBOTHBIX: JpOOJEHHE, TacTpYJslHs, OpraHOreHes.
[loctamOpuoHanbHOe  pa3BuTHE. THUNBI  MOCTIMOPHOHAIBHOTO  Pa3BUTHS: MpPsIMOE,  HEMpsIMoe
(muarHOYHOE). Briusinue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 IIBETKOBOTO DPACTEHMs: CTPOCHHE CEMEHM, CTaguu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl u  cxembl: «DOpMBI Pa3MHOKEHUST OPTaHU3MOBY», «J/{BOWHOE OIUIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil», «BererarnBHOE pa3MHOXEHHME pacTeHUil», «JleneHne KIEeTKH OaKkTepHii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpomMocoMbl», «Kietounslid nukiny», «Pemmmkamus JITHK»,




«Muto3y», «Meno3y, «IIpsMoe u HenpsaMoe pa3zBUTHEY, «I'aMeTOreHe3 y MIEKOMUTAIOIINX U YEJIOBEKAY,
«OCHOBHBIC CTaUH OHTOI'CHE3ay.

O06opynoBaHue: MUKPOCKOIIL, MHUKpOIIpenapaThbl «CrniepmMaTo30uabl MJIEKOITMTAIOIIEI 0%,
«Sinekierka miekonuTaromiero», «KapuokuHe3 B KieTKax KOpEHIKa JyKa», MarHUTHas MOJIENb-
anmmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PadOThI:

JlaGopaTopnass pab6ota Ne 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax».

JlaGopatopnass pabGora Ne4. «M3ydeHwe CTpPOGHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun renetuku. Mictopust pa3BuTHs reHEeTUKHU. Pojib IUTOIOTUU U AYMOPHUOJIOTHUHN B
CTAaHOBJICHUHM TeHETUKH. BKIag pOCCHUUCKUX U 3apyOEKHBIX YUYEHBIX B pPa3BUTHE T'€HETUKH. METO/bl
reHeTUKH  (THOPUIOJIOTUYECKH, LUTOTCHETHUYECKUH, MOJEKYJIsIpHO-rTeHeTnYecKuii). OCHOBHBIE
TF€HETUYECKUE NMOHATUS. | 'eHeTuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUM.

3aKOHOMEPHOCTH HACJEI0BaHUsl NPU3HAKOB, ycTaHOBJIeHHble . Mennenem. MonoruOpuaHoe
CKpelIuBaHue. 3aKOH eIuHOoO0O0pa3usi THOPUIOB mepBoro mokosneHus. [IpaBuino moMuHUpOBaHUS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa unctorel ramet. [loHOE U HEMOJIHOE JOMUHUPOBAHHME.

Jurnbpunoe CKpEIIIUBaHUE. 3aKoH HE3aBHCHMOI0 HACJICAOBaHUS MPU3HAKOB.
[utoreHeTnvyeckue OCHOBBI ~ AUTHOPUAHOTO  CKpEIIMBaHUS. AHAIM3UPYIOIIEE  CKpEIIUBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs TEeHOTUIIA OCOOH.

CueruieHHoe HacienoBanue mpuszHakoB. Pabora T. Moprana mo crenjieHHOMY HacieIOBaHHUIO
reHoB. Hapymienue ciienienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka moma. XpOMOCOMHOE OIpEAeNeHre Moja. AYTOCOMBbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacienoBanue nprusHaKkoB, CIEIICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbl M3MEHUMBOCTH: HEHACIIEJCTBEHHAs W HACIEACTBEHHas. Ponb cpenbl B
HEHACJIeICTBEHHOM M3MEHYUBOCTH. XapakTepucTuka MOAN(PUKAITMOHHON H3MEHYNBOCTH.
Bapuaunonsbsli psin M BapuanmoHHass kKpuBas. Hopma peaknuu npusHaka. KonaumdecTBeHHblE Hu
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHYHNBOCTH.

HacnencrBenHas, uiau reHOTUIIMYECKAs, U3MEHYNBOCTh. KoOMOMHATHBHAS M3MEHYMBOCTh. Meiio3
W TIOJIOBOM TPOIECC — OCHOBA KOMOWHATMBHOW WM3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHBOCTD.
Knaccudukanus wmyTanuii: TEeHHbIE, XPOMOCOMHBIE, Te€HOMHbIe. YacToTa W TPUYUHBI MYyTaIlHil.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTHYECKHX PSIJAOB B HACIEACTBEHHOW wu3MeHYMBOCTH H.
. BaBuioga.

BresinepHas HacneCTBEHHOCTh M U3BMEHUHUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOAbl T'E€HETUKH  YEJIOBEKA:
TeHEATOTHYCCKUN, OJM3HEIOBBIM, ITUTOTCHETHUYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-TEHETUUECKHI.
CoBpeMeHHOE OIpeeieHNe TeHOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
gucie ¢ momompio [11[P-ananmm3a. HacnenctBenasie 3a001eBaHms Yyea0oBeKa: TeHHbIC 00JIe3HU, OOJIC3HHU C
HACJIEJICTBEHHON MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTW4YecKue U TEeHEepaTHUBHBIC
myTaruu. CTBOJIOBBIE KJIETKU. [IpUHIIUTIBI 310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(YHUIAKTHKUA U
JICYCHUsI TEHETHYECKUX Oome3Hel. MeanKo-reHeTHuecKoe KOHCYIbTHPOBaHUE. 3HAYCHUE METUITUHCKOM
T€HETUKH B MPEOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00IeBaHUI YeJIOBEKa.

JdemoHcTpaumuu:

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

Tabmuipl U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 ITUTOTEHETUYECKass OCHOBA», «3aKOH
paciieryieHusi M ero IIUTOTCHETHYEeCKass OCHOBa», «3aKOH YHUCTOTHI TaMmeTy», «JlurubpumHoe
CKpenuBanuey, «lluTomornueckre OCHOBBI TUTHOPUIHOTO CKpeIrBaHusy, «Meno3y, «B3zaumonelicTre




aIJIENIbHBIX TeHOB», «['eHeTHMueckue KapThl pAacTEHUM, XUBOTHBIX U 4YeJOBEKa», «l eHeTHKa Tmojay,
«3aKOHOMEPHOCTH HACJIEZIOBAaHUS, CLEIUIEHHOTO C MoJoM», «KapuOTHUIIBI YeloBeKa W SKUBOTHBIXY,
«Bunpl u3meHunBoctH», «MoaudukanmoHHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-dakropay,
«I"eneruka rpynm Kposu», «MyTalOHHAs U3MEHYUBOCTb.

O6opynoBaHue: MOAEIU-aNIUIMKALUN «Monorubpuanoe CKpEILMBaHUEY, «Hemnonnoe
JOMUHHpOBaHue», «Jlurubpunnoe ckpeuBanue», «llepekpéct XpoMocom», MHKpPOCKOI |
Mukpomnpenapar «Jpo3oduia» (Hopma, MyTanuu GOpMbl KPbIJIBLEB U OKpPacKu Tena), repdapuit «l opox
IIOCEBHON».

JlaGopaTopHble H NpaKkTH4YecKre padoThbi:

Jlaboparopunass pabora Ne 5. «M3yueHue pe3ylnbTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO
CKpEIMBaHUA Y IPp030(UIIbl HA TOTOBBIX MUKPOMpEnapaTax.

Jlaboparopuass pabora Ne 6. «M3ydyeHue MOIU(MUKANMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BapHAIIIOHHOTO PsAJIa U BAPUAIITMOHHON KPUBOW».

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

[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexunss Kak Hayka MW 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 CelNeKIMUA. MacCOBBIH M MHIUBUAYAIbHBI OTOOPHI B CEJIEKIIUU PACTEHHMA
u KUBOTHBIX. OlieHKa 3KcTepbepa. bIM3kopoacTBEHHOE CKpeluBaHUEe — MHOpUAMHI. Yucras JUHUSA.
CkpeuuBanue 4uctbix JuHUM. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpeLIMBaHUE —
ayropuauur. OtganéHHas rulOpuamsanmus M e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJIy4eHHe
MTOJIMIIONIOB. JJOCTHKEHUS CEJIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHomoruss Kak OTpaciab INPOM3BOACTBA. ['€HHas MH)KEHEpHs. OTanbl  CO3AAHUS
pexomOunantHo JIHK u Tpancrennsix opranusmon. Knerounas unxkeHepus. KieTtouHble KyJnbTypbl.
MUKpPOKIIOHAIBHOE pa3sMHOXEHUE pacTeHH. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. DJKoJornyeckue U 3tuyeckue npodiemsl. MO — reHerudecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Hoptpetsl: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. 1IBaHOB.

Tabaunel ¥ cxeMbl: kapTa «LleHTpbl TPOMCXOXKAECHNUS U MHOI000pa3us KyJbTypHBIX PacTEHUI»,
«IToponpl mOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMiD», «OTaanéHHas TuOpuaAM3aLus»,
«Pabotel akamemuka M. @. MBanoBay, «llomumiongusy, «OO0BEKTH OHMOTEXHOJIOrMH», «KileTodHEIe
KYJIbTYpPBI U KIIOHUpOBaHUE», «KOHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

OO6opyoBaHue: MYJISDKU TJI0JJ0B U KOPHEIUIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHH,
repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTropHble U NpakTH4YecKue padoTbi:

Okckypeust «OCHOBHBIE METOABI M JOCTH)KEHMSI CEJIEKLIMH PACTEHUWH U JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN YYaCTOK, B TEIUIMYHOE XO3SICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIUOHHAA OHOJIOTHA.
[IpeanochbuIKM BO3HUKHOBEHHS SBOJIONMOHHON TEOpHUU. DBOIOIMOHHAS TEOpHs U €€ MECTO B
Ouosiornu. BnusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.



CunerenbctBa 3Bomonuu. [lageoHTonornyeckue: MOCIEIOBATENIBHOCTh TMOSBICHUS BHUJIOB B
MAJICOHTOJIOTUYECKOH JIeTONUCH, TiepexoaHbie opmbl. buoreorpaduyeckue: cxoacTBo U paznuune GpayH
1 (JI0p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W pPa3Nuuus HMOPHOHOB pPAa3HBIX BHJOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTMYHbIC, PYIUMEHTapHbIC OpPraHbl, ATaBU3MBI.
MonexkyasipHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCcKUX MyTel y BCeX OpraHu3MOB.

OpomtonmonHas teopust Y. Jlapsuna. Ilpeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. J[BHKylne
CWJIbI 3BONIONUHU BHAOB 1o JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE MPH OTPAaHUYEHHOCTH PECYpPCOB,
HeormpeesEHHast U3MEHYUBOCTh, O0Opb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckast Teopus Bostonun (CTI) u e€ OCHOBHBIE TTOJIOKCHHUSI.

MuxkposBomtonus. [lonynsanusa kak eMHULA BUAA U IBOJIIOLIUU.

JBuxyie cuibl  (QakTophl) SBONIONUHM BUAOB B MpUpoje. MYyTalMOHHBIN TIpolecc M
KOMOWHATHBHAS U3MEHUYMBOCTD. [loNMyIsiMOHHbBIE BOJIHBI U ipeid reHoB. M30siuus U MUTpaIus.

EctecTBeHHbII 0TOOp — HanpaBisomuil hakTop Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpraHU3MOB Kak pe3yibTar 3Bojtouuu. llpumepsl npucnocobieHuil y
Oopranu3mMoB. ApoMop(o3bl U UANOAAATITAIIUH.

Bun wu BunmooGpasoBanue. Kpurtepuum Buzma. OcHOBHblE (OpMBI  BHI000pa30BaHUS:
reorpaduyeckoe, SKOJIOrH4ecKoe.

MakposBomtonusi.  Dopmbl  dBOMIONUU:  QUIETHYECKas, JUBEpreHTHas, KOHBEpPIeHTHas,
napasuiensHas. HeoOpaTuMocTh SBOTIOIIH.

[TpoucxoxaeHue OT HecHeUUaIU3UpPOBAaHHBIX MpeakoB. llporpeccupyromas crenuaiu3anus.
AnanTuBHas paauaius.

JdemoHcTpaumu:

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

Tabmuubl 1 cxembl: «Pa3BUTHE OpPraHWYECKOro MUpa Ha 3emie», «3apOoJbIIId MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl OOpbOBl 3a cyllecTBOBaHHE», «EcTecTBEHHBI 0TOOP»,
«MHorooOpasue copToB  pacTeHuil», «MHorooOpasue MOpOJ  KUBOTHBIX»,  «llomynsuumny,
«MyTanoHHass HM3MEHUYUBOCTH», «Apomopdosbl», «Waumoananrtauum», «OOmas aereHepanus»,
«IBwxymme cuibl 3Bomonun», «Kapra-cxema wmapmpyra nyremectBus Y. Jlapsuna», «bopbba 3a
cyuiectBoBanue», «lIpucrnocoOieHHOCTh — opraHu3MoB», «l'eorpaduueckoe  BUA000pa30BaHUEY,
«IKOJIOTMUECKOE BUA000PA30BAHUEY.

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

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

JlabopaTopHble U NpaKTHYeCKHe padoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHEeHHE BUIOB MO0 MOP(OJIOTHIECKOMY KPUTEPHIOY.

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

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4HBIC IIPEICTaBICHUS O 3apOXKACHUU KW3HHU. HaydHble rMmoTe3bl BOSHUKHOBEHHUS JKU3HU
Ha 3emste: aOMOreHe3 M MaHCHepMHs. XHUMHUYEcKas HBOJIONUSA. AOHMOTCHHBIM CHHTE3 OpPraHUYECKUX
BEUICCTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPXKACHUE XHMHYECKOM DBOJIOLHUU.
Hauanbuble stanbel Omonormdeckoit spomonmu. ['mmoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX



CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie kiIeTku U ux 3Boirouus. @opMUpoOBaHUE OCHOBHBIX
TPYIII )KUBBIX OPTraHU3MOB.

PazButne xu3HM Ha 3emiie 1o 3pam U nepuojam. Karapxei. Apxeiickas U mpoTepo30McKas 3pbl.
[Taneosolickass 3pa u €€ MEpPHOIbl: KEMOPHICKUH, OpPIOBUKCKHN, CHIIYPUHUCKHMA, JTEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

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

Kaiino3zoiickas apa u €€ nepuo/ibl: ajeoreHOBbINA, HEOT€HOBBIN, AaHTPOIIOT€HOBBII.

XapakTepucTuka KJIMMaTa M TE€O0JOTMYecKMX mpoueccoB. (OCHOBHBIE 3Tallbl  3BOJIOLUHU
PaCTUTEIBLHOTO M KMBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUil W >KUBOTHBIX. [losiBieHue, pacuBer u
BBIMHUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKoro MuUpa Kak oTpaxkeHue 3Botonnd. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

DOBOJIOIUS YeNoBeKa. AHTPOMOJIOTHs Kak Hayka. Pa3BuTue mpeicTaBlieHUN O MPOUCXOKIACHUU
yenoBeka. MeToapl u3yuyeHus aHTpororeHe3a. CXoacTBa M pa3jiMyMsl 4YeJOBEKAa U JKUBOTHBIX.
CucremaTiyeckoe MoJ0KEHUE YeIOBeKa.

JBmwxynme cuibl (pakTopsl) aHTpororeneza. HaciencrBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH
ot0op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAU TPYAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJMM W BETBU SBOJIIOIIMM YEJIOBEKA: aBcTpajonuTeku, YemoBek ymensii, Yenosek
npsMoxoaanmii, YenoBek HeaHaepTaibckuii, YemoBek pasyMHbli. HaXxoaku HMCKOMAaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBaHUSA, 00JIaCTh pacpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUsL.

Yenoseueckue packl. OcCHOBHbIE OOINBIINE pachkl: eBponeougHas (eBpas3uiickasi), HErpo-
aBCTpaJIONIHAs (3xBaTOpHANbHAS), MOHTI'OJIOU/THASI (a3maTcko-aMepHKaHCKas). Yeptol
MPUCTIOCOOJICHHOCTH TPEACTaBUTENCH YEIOBEUECKUX pac K YCIOBUSIM CYLIECTBOBaHMs. EIMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JleMoHCcTpanum:

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

Tabnuubl u cxembl: «Bo3HukHOBeHHe CoNHEYHOH cucTeMbl», «Pa3BUTHE OPraHMYECKOro MUPay,
«PacturenbHas kierka», «KuBoTHas kineTka», «lIpokapuornyeckas kinerka», «CoBpeMeHHasl cucrema
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHX YEpT CTPOCHHS YellOBEKa M UYeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«[Ipesneiiue moany», «Jpesuue moany», «llepbie cCOBpeMEHHbIE IO, «HeT0BeYECKHe pach».

O6opynosanue: Mysiku «lIpoucxoxnenue yenoBeka» (OIOCThI aBCTpalIONUTEKa, MUTEKAHTPOIIA,
HeaHJepTalblia, KPOMaHbOHIIA), CICTKH WU MU300paKEHUsI KaMEHHBIX OpYIUil MepBOOBITHOTO YelIOBEKa
(xamMHU-voONMephl, pyouia, ckpedia), reoxpoHojiornyeckas Tadiaua, KomuieKus «PopMbl COXpaHHOCTU
MCKOMAEMBIX )KUBOTHBIX M PACTCHHI.

JlaGopaTopHble H NpaKTH4YeCKHe padoThbi:

[Tpaktuueckass pabota Ne 1. «M3ydeHHWe 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.

OKOJIOTHsSl KaK Hayka. 3aJayd M pa3feibl dKOJIOTMUA. MeTOIbl 3KOJIOTMYECKUX HCCIEAOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl 0O0uTaHUsI OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/AYIIHAs, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckne  (akropel. Kiaccupukamus sKonmoruyeckux — (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTponoreHHbIe. J{eficTBre 3KoIornyeckux (pakTopoB Ha OPraHU3MBbI.

AbuoTtnueckue (hakToOphl: CBET, TEMIEeparypa, BiIaxHOcTb. Poromepuoausm. Ilpucnocobnenus
OpPraHM3MOB K JIeCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckrue puTMeal.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aMMOJACHCTBHMA: KOHKYPEHLUS, XMUITHUYECTBO,
cuMbOuo3 u ero Qopmel. [lapasuTusm, Koomepamus, MyTyaldu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
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HaxJeOHMUYeCTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OMOTHMYECKHX B3aUMOJCHCTBUN IS
CYIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Nonyasiuuu. OCHOBHBIE MMOKA3aTeIH MOMYISIUN: YUCICHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpalvs. JIMHAMHUKA YHCICHHOCTH TOMYJISIHHA U €€
perynsuus.

JdemMoHcTpaumuu:

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

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

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOHUTaHHS.

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

[TpakTuueckas padota Ne 2. «[loacuér IIOTHOCTH NOMYJIALUNA Pa3HbIX BUIAOB PACTEHUN».

Tema 4. Coo01mecTBa M IK0JIOTHYECKHE CHCTEMBbI.

CooOmiectBo opraHu3MoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunbi-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Okonoruyeckue cucrembl (9kocuctemsbl). llonstue 00 »dSkocucremMe U OHOreOLEHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOJYIEHTHI, KOHCYMEHTBHI, peayleHThl. KpyroBopot
BELIECTB M TNOTOK SHEPruu B dKocucteme. Tpoduueckue (muiieBble) YPOBHH 3KocucTeMbl. I[luiieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTENH SKOCHCTEMBI: OMoMacca, IPOAYKIH. DKOJIOTUIECKUE THUPAMHUIBL:
MPOAYKIUH, YUCICHHOCTH, OMoMacchl. CBOMCTBA HKOCUCTEM: YCTOMUUBOCTh, CAMOPETYJISIUS, Pa3BUTHE.
Cyxkueccus.

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

AHTpPONOr€HHbIE  9KOCHCTEMBI. ATPO3KOCHUCTEMBL.  YpOosKkocucTeMbl. buosnoruueckoe
XO3sICTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3znoobpasue kak (¢akTop ycTOWYMBOCTH dKocucteM. CoxpaHeHHe OHOJOrMYECKOro
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panunsl, coctaB u cTpykTypa O6muocdepsl. JKupoe
BemecTBO U ero QpyHkiuu. OcoOeHHOCTH Omocdepbl Kak TI00aTbHOM SKocucTeMbl. [[nHamuuyeckoe
paBHOBecHe U 00paTHasl CBs3b B OHocdepe.

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

YenoBeuecTBO B Omocdepe 3emun. AHTpONOreHHbIE W3MeHeHuss B Ouocdepe. [modanbHbIe
9KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHWE TpUPOABI M uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Ws KaK OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBAa palMOHAIBLHOTO YIPABICHHUS MNPUPOIAHBIMH pecypcaMH U HX
UCIoJib30BaHue. JlocTrkeHus: OMOJIOTHHN U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «[Iumessie nenu», «buoneHos3: coctaB U cTpykTypay, «lIpupoansie
coobmiecTBay, «llemn mutanusy, «Jkoyiorudeckas nupamuaay, «buocdepa n yenoBex», «IKocucreMa
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOro Jieca», «buoreHo3 BogoéMay, «ATrpoleHo3»,
«ITpuMepHbIE aHTPONOTrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BakHeHIne HCTOYHHMKUA 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHeHIIasi cocTaBistomas ouochepsn», «DakTophl Jerpagarm
nouB», «llapaukoBbiii 3pdekT», «DakTOpsl PaAMOAKTUBHOIO 3arpsizHeHHs Ouochepwr», «OOmas
cTpykTrypa Omuocdepsl», «PacmpocTpanenue xu3zHu B Ouocdepe», «O30HOBBI 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie».




11

OOGopynoBanue: Mojaenb-anmukanus «Tunuaneie OuoIeHO3bI», Tepbapuii  «PacTturenbHbIe
cooOmiecTBay, Koyutekuuu «buornenos», «Bpeaurenn BaXHEWIIMX CEITbCKOXO3SMCTBEHHBIX KYIBTYP»,
repObapuy M KOJUIEKIMM PACTEHUH M KMBOTHBIX, MPHHAJUIEKALIME K Pa3HbIM 3KOJOIMUYECKHM IpyIIiam
onHoro Buja, Kpacnas kuura Poccuiickoit @eneparuu, n300pakeHns OXpaHIEMbIX BUAOB PacTEHUH U
KUBOTHBIX.

I[lnannpyemMble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 NpeaMeTa
Cornacao ®I'OC COOQO, ycTranaBnuBarOTCs TPEOOBaHMS K pe3yibTaTaM OCBOCHHS 00YJarOITUMHUCS
MIPOrpaMM CPETHETO OOIIeT0 00pa30BaHUs: TUIHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUS IpeaMeTa «broIorus» BBIIACIIECHBI CIEAYIOLINE
COCTABJISIOLIME: OCO3HAHUE O0YYAIOIMMUCS POCCUHCKON Ipa)K1aHCKOW MJEHTUYHOCTH — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPEEIICHUIO, HATMYME MOTUBALMU K OOyUEHUIO OHMOJIOTHH,
LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPAIUIMHA pa3BUTUSI OMOJIOTMYECKOTO 3HAHMUS, TOTOBHOCTh M CLIOCOOHOCTh OOYUYaIOMIMXCS
PYKOBOJCTBOBAaTbCSI B CBOECH JACATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMM, IPUCYLIUMHU
cucreMe OHMOJOrMYecKOro OOpa3oBaHMs, HAJIWYME HSKOJIOTMYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUA IpeaMeTa «buonorus» A0CTUraTcs B €UHCTBE yUeOHOU U
BOCIIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYIbTYPHBIMH,
HUCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUWIAMU H
HOpMaMHM MOBEJIEHHsI U CHOCOOCTBYIOT IpOIleccaM CaMOIO3HAHHUS, CAMOBOCIUTAHUS M CaMOPA3BUTHA,
pa3BUTHs BHYTPEHHEH MO3ULUU JIMYHOCTH, MaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBOMNOPSAKY,
YeJIOBEKY TpyJla U CTaplIeMy MTOKOJEHHIO, B3AUMHOT'O YBaXKEHHUsI, OEPEKHOI0 OTHOLIEHUS K KYJIbTYpPHOMY
HacleAuld M TPAaJWLMsAM MHOTOHAallMOHAIbHOro Hapoaa Poccuiickonn ®enepanuun, mnpupoae H
OKpY>Karollen cpene.

JIn4HOCTHBIE pe3yNnbTaThl OCBOECHUS yueOHoOro mnpenMera «buonorus» HOIKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTH 00YUYaIOLIMXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHEHTAlMi, TO3UTUBHBIX  BHYTPEHHUX  YOEXJEHUH,
COOTBETCTBYIOLIMX TPAAULUOHHBIM II€HHOCTSM POCCUHCKOro OOIIecTBa, paclIMpeHHe KHU3HEHHOTO
OMBbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE PEATM3alMM OCHOBHBIX HAIIPABICHUN BOCIHUTATEIBLHON
JESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh TPAKIAHCKON TMO3UIMK OO0YYAIOUIErocsi KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO O0IIeCTBa;

OCO3HAaHUE CBOMX KOHCTHTYLIMOHHBIX NIPaB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA M TIPABOIOPSIIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MpPHU CO3JaHUM Y4EOHBIX IPOEKTOB,
pelIeHny yueOHBIX U TI03HABATENBHBIX 33/1a4, BHITIOJTHEHHH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEICIATh COOCTBCHHYIO TMO3HUIMIO 10 OTHOUICHHIO K SIBJICHHSM COBPEMEHHOMN
KHU3HU 1 OOBSCHSATH €€

YMCHUE YYHUTHIBATH B CBOUX JICHCTBHSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUSI
JFO/IeH ¢ pa3HBIMH YOCKICHUSMH, KYTbTYPHBIMU IICHHOCTSIMU M COLUAIIBHBIM TIOJI0KEHHEM;

TOTOBHOCTH K COTPYZHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOIHEHUS Y4eOHBIX, TO3HABATEIBHBIX
U HUCCIEeIOBATENbCKUX 3ajay, YBAKUTEIHLHOIO OTHOLICHUS K MHEHHIO ONIIOHEHTOB INPH OOCYKICHUH
CITIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COACPKAHUS,
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TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh POCCUNCKON TPaKJAHCKON MIESHTUYHOCTH, NATPUOTHU3MA, YBAKEHHS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTu 3a CBOM Kpaid, cBor0 Poauny, cBoi
SI3bIK U KYJbTYPY, MPOILIOE U HACTOAILEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MNPUPOJHOMY HACIEAUI0O M IMAMSATHHKAM IPUPOABI, JOCTUKECHUIM
Poccun B Hayke, nCKycCTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE M DPAa3BUTHE OHMOJIOTHH,
MMOHUMAaHUs 3HAYEHUs OMOJIOTMM B MO3HAHUM 3aKOHOB IMPHUPOJBI, B KU3HU YEJOBEKAa M COBPEMEHHOIO
o0111eCTBA;

uzeiHast yoexx1I€EHHOCTh, TOTOBHOCTD K CIy>KeHUIO U 3anmre OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh Ha
MOpaJbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

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

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTETMYECKOE OTHOIIEHHE K MHpY, BKJIIOYas OCTETHKY ObITa, HAy4HOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHUMaHH€E SMOIIMOHAIIBHOTO BO3ICHCTBHS KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHUIO B Pa3HBIX BHIaX HMCKYCCTBA, CTPEMJICHHE IMPOSBIIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

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

NOHMMaHWe M peanu3alus 37A0pOBOro M Oe30macHoro obpasa >KU3HU (370pOBOE NHTAHUE,
cOOMIOIGCHNE TUTMEHUYECKHX NPaBWJI M HOPM, COaJaHCHUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXA,
perynsipHasi (U3MUecKash aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

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

OCO3HAHHME TOCJIEICTBHA W HENPUATUS BpPEAHBIX NPUBBIYEK (YIMOTPEOJECHHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTB K TPYZly, OCO3HaHHE IEHHOCTH MacCTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AaKTHBHOH ACATCIIbHOCTHU TEXHOJIOTHYECKOU U COI_II/IaJ'IBHOI‘& HAITpaBJICHHOCTH,
CMOCOOHOCTh MHUITMHPOBATH, INIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOIHSTH TAKYIO JICATEIBHOCTD;

UHTEpEC K pas3iuyHbIM cdepam MNpodecCHOHATBHOM JeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BRIOOp OymyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;
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TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA IPOTSHKEHUN BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K NMPUPOAE KaK UCTOUYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

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

OCO3HaHHUE TT100aJIBbHOrO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

CHOCOOHOCTh MCHOJB30BaTh MpHOOpeTaeMble NMPU M3YYEHUH OHMOJIOTUM 3HAHUS U YMEHUS IpU
pelieHnrd MpoOsieM, CBS3aHHBIX C PAlUMOHAIBHBIM IPUPOIOINOIB30BAHUEM (COOMIOACHHUE TPaBUII
IIOBE/ICHUS B IPUPOJE, HAIIPABIECHHBIX HAa COXPAHEHHWE PABHOBECHUSI B IKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OMoChepbl);

AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCAIIMX BPE] OKPYXKAIOUIEH NPUPOIHOW Cpene, yMEHue
MIPOTHO3UPOBATh HEONArOMPHUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA WU
[IPEeOTBPALLATD UX;

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

8) HeHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd U OOIECTBEHHOM MPaKTUKU, OCHOBAHHOTO Ha JUAJOre KYJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOETO MeCTa B IOJIUKYJIBTYPHOM MUPE;

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

NOHMMaHue crneunpukd OUOJOTMM KakK HayKH, OCO3HaHusi e€ poiau B (HOpPMUPOBAHHU
PalMOHAIIFHOTO HAyYHOTO MBIIUICHNS, CO3MaHUM IEIOCTHOTO INPECTABIEHHUsI 00 OKpY’KaroleM MHUpe
KaK O €IMHCTBE MPHUPO/Ibl, YeJIOBEKA U O0IIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH
poOIIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OHMOJIOTMHU Uil COBPEMEHHOM IMBMIIM3ALMU: 0OecreueHs] HOBOTO
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHWE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pelIaTh
pecypcHble MpoOIeMBbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 ITI0OATBHBIX SKOJIOTHYECKUX
npobieM M obOecmedeHus Iepexoja K YCTOHUYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIHOJIb30BaHUIO
MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJyYEHHH OWOJOTHYECKUX 3HAHWH B IEJISIX IOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIMOHAJIHHOM IPaMOTHOCTH
oOyuatomuxcsi, GopMupyeMoi py U3y4eHUH OMOJIOTUH;

MOHUMAaHHE CYITHOCTH METOJI0B [TO3HAHUS, UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIOJB30BaTh TOJyYaeMble 3HAHUS IS aHalu3a W OOBSICHEHHs SIBICHHH OKPYXKAIOMIETO MHpa |
MPOUCXOJAMIMX B HEM M3MEHEHUH, yMEHHE JienaTh 0OOCHOBaHHbBIE 3aKJIIOUEHHUS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS TAHHBIX C IEINBIO TIOTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO MCIONB30BaTh OMOJIOTUYECKUE 3HAHMA /IS pelieHHs mpobieM B
peaTbHBIX KU3HEHHBIX CHTYAIUsX;

OCO3HAHHME IIEHHOCTH HAY4YHOH JesTeIbHOCTH, TOTOBHOCTb OCYLIECTBISATh MPOCKTHYIO U
MCCIIEI0BATEIbCKYIO IeITEIbHOCTh HHNBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHU C )KU3HEHHBIMHU ITOTPEOHOCTSIMU.
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METAINIPEIAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHHUS yUeOHOTO MpeaMeTa «bruoorusy BKII0YAIOT: 3HAYUMbIE
s GOpMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMUXCS  MEKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOIIeHayYHbIC TOHATHS, OTPAXKAIOUIUE IETOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIH(HUKY METOJO0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO, DHEPIUs, SBICHUE, MPOIECC, CUCTEMA,
HAyYHBII (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBaHUE, HAOIIOICHUE,
U3MEpEeHHUe, OKCIepUMEHT U JApPYrux), YHHUBEpcalbHble ydeOHble [eHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIEC, PETYISTHBHBIE), oOecrieunBaromue GopMupoBanue (pyHKIMOHAIBHOM IPaMOTHOCTH
U COLMAIBHOM KOMIIETEHIIMH OOy4aloUIuXcs, CIOCOOHOCTh OOY4YaroIIMXCsl MCMIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHUCCKUE 3HAHMSA M YHHBEpCAJbHbIE y4yeOHbIE [EHCTBHA B
[I03HABATEJIBHOW U COL[MAIbHOM MPAKTHKE.

MeranpeameTHble pe3yabTaTbl OCBOEHHUS MPOrPaMMbl CPEIHEr0 OO0IIEero oOpa3oBaHUs JOJKHbI
OTpa)aTh:

OBRi1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

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

WCIIOJIb30BaTh TIPU OCBOCHWM 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS (aHAIW3a, CHHTE3a,
CpaBHEHUs, KiIacCH(pUKAIMK, 0000IIECHUSs ), PACKPBIBATh CMBICT OMOJOTHYECKUX TMOHITHH (BBIICIATH UX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3U C IPYTHMH ITOHSATHSIMH);

OTIpeIeNATh LIEH JAEITeIbHOCTH, 33a/aBas MmapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTH
PE3YIIbTATHI JEATSIIEHOCTH C TTOCTABIICHHBIMH TEJISIMH,

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

CTPOUTH JIOTHUECKHUE PACCYXJICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYMSI B PACCMAaTPUBAEMbBIX SBICHHSX, (OPMYIHPOBATh BBIBOJBI U
3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA I TPEICTABICHUS CYLIECTBEHHBIX CBsI3e€d W
OTHOIIIEHUHA B U3Y4YaeMBIX OHMOJOTMUECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbIBaTh IUTAH PEIICHUS MPOOJIeMbI ¢ YU4ETOM aHAIM3a HMMEIOIIUXCS MaTepUaTbHBIX M
HeMaTepuaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISM, OICHUBATH
PUCKHU TIOCTIEACTBHIA IESTENbHOCTH,

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

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PENICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS:

BIIJICTh HaBBIKAMHU Y4EOHO-MCCIIEIOBATEICKOM W TPOEKTHOW JIeATeThHOCTH, HaBBIKAMH
paszpereHus mpoodsieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY TIOUCKY METOJOB PEIICHUS
MPaKTUYECKUX 33/1a4, TPUMEHEHUIO PA3IMIHBIX METO/IOB ITO3HAHMS;

WCIIONIb30BaTh  Pa3jMYHbIE BUIbBl JCATEIBHOCTH [0 MOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTaINH, MPeoOPa30BaAHUIO U MPUMEHEHHUIO B yYEOHBIX CUTYalUsX, B TOM YHCIIE MPH CO3/aHUU
y4eOHBIX ¥ COITMAIBHBIX TPOEKTOB;

dbopMupOBaTh HAY4YHBIH THUIl MBIIUICHUS, BIIAJETh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMU M METOJIaMU;
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CTaBUTh H (OPMYJIHPOBATH COOCTBEHHBIE 3a7adyd B 0Opa30BATENbHOW JEATEILHOCTH |
JKU3HCHHBIX CUTYalUAX;

BBISIBIISITH [TPHYUHHO-CIICICTBEHHBIC CBSI3W M aKTYyaJIM3UPOBATh 3aJlady, BBIIBUTATh THIIOTE3y €€
peliCHUd, HAXOAWUTb APryMCHTBI JId JOKa3aTCJIbCTBA CBOUX YTBep)KI[eHI/II\/JI, 3aaBaTb IMapaMCcTpbl U
KPUTEPHUH PEIICHHUS,

AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHHUA 3ada4ud PE3yJIbTaTbl, KPUTUUYCCKU OLICHUBATH HX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNUE B HOBBIX YCIIOBHSIX;

JaBaTb OLICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHOGpeTéHHBIfI OIIBIT,

OCYILIECTBIISATh  IICJICHANIPABICHHBIA TIOMCK TIEpeHOCa CPEACTB W CIIOCOOOB JEHCTBUS B
npoeccnoHABHYIO Cpeny;

YMETh TICPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHUECKYIO 00JIaCTH JKU3HEACIATEIIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

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

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHMKAX MH(MOpMAIMH (TEKCTE y4eOHOTro mocoOus, Hay4IHO-
HOMYJISAPHOI JauTEpaType, OMOJIOrMYECKUX CIOBAPSX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3aX JaHHbBIX, B
WuTepHere), aHanM3upoBaTh MHPOPMALHUIO PA3TUYHBIX BUAOB U (OPM IPEICTABICHHS, KPUTHYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

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

npuoOpeTaTb  ONBIT  WCIOJB30BaHUS  MH(POPMAITMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPILICHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (hOpMY IpEACTaBICHUsS OMOJIOTHYECKOM MH(pOpMauu
(cxemsl, rpauKHy, IUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

MCIIOJIb30BaTh HAyUHBIN S3bIK B KAYECTBE CPEJCTBA MPH paboTe ¢ OMONIOrn4ecKoil HHpOpMaLuen:
INPUMEHATh XUMHUYECKHE, (PU3NUYECKHEe U MaTeMaTUYecKhe 3HaKH U CUMBOJIbI, (popMyiiel, aOOpeBuaTypy,
HOMEHKJIATYpYy, UCII0JIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISHOCTH;

BJIaJICTh HAaBbIKAMM PACIO3HABAHUS M 3allUThl MHPOpMALUHU, UHOOPMAIIMOHHON 0€30MacHOCTH
JIUYHOCTH.

OBiajileHNe YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH J1€fiCTBHSIMH:

1) obmenmue:

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

pacrmo3HaBaTh HeBepOalbHBIC CPEACTBAa OOIICHHS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MMpEANOCBUIOK BO3HHUKHOBCHUSA KOHCI)J'II/IKTHI)IX CHTyaHHﬁ, YMETh CMAT4YaTh KOH(l)J'II/IKTBI U BECTU
HePErOBOPBL;

BJIQJIETh Pa3JIMYHBIMHM CIIocoOaMu OOLIEHHS] M B3aUMOJEWUCTBHUS, MOHMMATh HAMEPEHMs JPYrHX
JFOJICH, MPOSIBIISITh YBAXKHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOU (opme GopMyInpoBaTh
CBOM BO3PXKEHHS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOKO TOUKY 3PEHUSI C UCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAasl IeATEeJIbHOCTh:
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IOHUMAaTh U UCMOJIb30BATh IPEUMYIIECTBA KOMAHJHON M MHIUBHYyaJIbHON PabOThI IPU PELLICHUN
Ouosiornyeckoil  mpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPUMEHEHHsI TPYIIOBBIX  (GOpM
B3aUMOJICHCTBHS IIPU PELIEHUN y4eOHO! 3a1auu;

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

NPUHUMATD LIETH COBMECTHOW NESITEIHbHOCTH, OPraHU30BBIBATH U KOOPIUHHPOBATH JEHCTBUS 1O
e€ JIOCTHKEHMIO: COCTABIATH IUIaH JEMCTBUHM, pacHpeAeisaTb poJId ¢ y4€TOM MHEHHH YYacCTHMKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KAa4eCTBO CBOEr0 BKJAJa M Ka)XJOr0 y4acTHUKAa KOMaHJbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBbIE TIPOEKTHI, OLIEHWBAaThb WJEU C IMO3UIMHM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh NMO3UTUBHOE CTPATErHYEeCKOe IOBEJACHHUE B PAa3IUYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBHAMM:

1) camoopranu3amnms:

MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS JIJISl BBISBJICHUS MPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYaIHsX;

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

CaMOCTOSITENIFHO OCYIIECTBIISITH MO3HABATEIBHYIO JESITEIbHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTH H
(dbopMyIHMpoBaTh COOCTBEHHBIE 3374l B 00Pa30BATEIbHOM JEATEIbHOCTH U )KU3HEHHBIX CUTYaIMX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pELIeHUs MNpoOJemMbl € Y4YETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUI];

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEINOYTEHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO LIMPOKON S3pyIUIMU B pa3HBIX 00JacTAX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUIM, BHOCHUTb KOPPCKTUBBI B JACATCIbHOCTH, OLCHHUBATDH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJACTh HAaBbIKAMU Mo3HaBaTEeTbHON pe(l)J'IGKCI/H/I KakK OCO3HaHHsA COBEPIITACMBIX HeﬁCTBHﬁ n
MBICTHTEIBHBIX TIPOIECCOB, UX PE3yJIbTATOB M OCHOBAaHHM, HCIIONB30BaTh HPUEMBI peIICKCHU IS
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIIECHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELICHHS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPaBO JAPYTUX HA OLIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

HNPEAMETHBIE PE3YJIbTATbBI
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[IpenmerHbie pe3ynbraThl ocBoeHus mporpammbl COO mo Ouonornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crnienuduyeckue A yaeoHoro npenmera «buonorus» HaydyHble 3HAHHUSA, YMEHUS U CIIOCOOBI
IeHCTBUI o OCBOCHHUIO, HHTEPIIPETauu
U IpeoOpa30BaHUIO 3HAHUH, BU/IBI I€ATEILHOCTH 110 MOJIyYEHHIO HOBOTO 3HAHMS M IPUMEHEHHUIO 3HAHUH
B PA3MUYHBIX YYEOHBIX CHUTyallMsX, a TaKKe€ B pPEaJIbHBIX J>KU3HCHHBIX CHTYalUsX, CBS3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHbIe pe3ybTaThl IPEACTABICHBI [0 roJaM 00ydeHHsI.

[TpenmerHble pe3yibTaThl OCBOEHHMs ydyeOHoro mnpenmera «buosnorus» ¢ 10 kKnacce 1OTKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ M PO OUOJIOTMM B CHCTEME HAY4YHOIO 3HAHMS
€CTECTBEHHBIX HayK, B ((HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA U HAYYHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCUHCKUX M 3apyOekHbIX Y4EHBIX-OMOJIOTOB B pPa3BUTHE OHOJOIMH,
(yHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEHICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PpacKpblBaTh COJEpKAHUE OWOJIOTMYECKUX TEPMHMHOB U TOHATHHA: JKU3Hb, KJIETKa,
opranusMm, MmetaOosn3Mm (OOMEH BEUIECTB U IPEBPALECHUE HHEPrHM), TOMEOCTa3 (CaMOperyssius),
YPOBHEBasi OpraHM3aLUsl JKMBBIX CHUCTEM, CaMOBOCIPOU3BEJIEHHE (PENpOAYKLHs), HACIEICTBEHHOCTS,
W3MEHYMBOCTb, POCT U Pa3BUTHE;

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

yYMEHHUE BJaJIleTh METOJaMU HAay4YHOIO MO3HAHMSA B OMOJIOTUM: HAOIIO/JEHHE M OMUCAHME >KUBBIX
CHCTEM, TIPOIECCOB M SIBJICHUH, OpPraHM3alus W TPOBEACHUE OHOJIOTMYECKOTO ODKCIIEPHMEHTA,
BBI/IBUKEHHUE TUIIOTE3bI, BBIIBIEHUE 3aBHUCHUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMM, OOBSICHEHHE
MOJTyYCHHBIX PEe3yJIbTaTOB, MCIOIH30BAHHBIX HAYYHBIX TOHSTHHA, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJIbTaToB;

YMEHHE BBIIENATh CYIIECTBEHHbIE TIPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH TMPOLECCOB: OOMEHa BEIIECTB MU
MpeBpalieHusi JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U DHEPreTHYEeCKOro OoOMEHa,
XeMOCHHTE3a, MUT03a, Mei103a, OIJI0JJI0OTBOPEHHMS], PA3MHOXKEHUS, UHAMBUYAIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHSTh MOJyYeHHbIE 3HaHU [l OOBSICHEHUsI OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH,
JUIS. TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHON JKM3HU C IIEThI0 oOecredeHus] 0e30MmacHOCTH
CBOETO 3/I0pOBbSl U 3/0POBBSl OKPY)KAIOLIMX JIHOAEH, COOJIOJEHUS HOPM T'PAaMOTHOTO TOBEACHUS B
OKpYJKaloIllel TMPUPOJHOW cpele, TOHMMaHHuE HEOOXOJAMMOCTH  HCIOJIB30BAHMS  JTOCTHIKEHUUN
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTHH [l PallMOHAIBHOTO MPUPOJIOTIONIE30BAHMS;

YMEHHUE pemaTh 3JeMEHTapHbIe TeHETHYESCKHE 3a/la4d Ha MOHO- W TUTHOPUIHOE CKpEIIUBaHHE,
CIIETIJICHHOE HACJIeZIOBAaHUE, COCTABJIATH CXEMbl MOHOTMOPUIHOIO CKpEIIMBAaHUS IS TpeCKa3aHus
HaCJIeIOBaHUsI TPH3HAKOB Y OPTaHNU3MOB;

YMEHHUE BBINOJIHATH Ja00OpaTOpHbIe U MpaKTHYEeCKUe paboThl, COOMI0IaTh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yMEHUE KPUTHYECKM OIICHHBAaTh M MHTEPIPETUPOBaTh HMHGOPMAIMIO OMOJIOTHYECKOTO
COJIep KaHMsI, BKIIFOUYAIONIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
uHpOpMalUY, HAYYHO-TIONYJISIPHbIE MaTepUallbl), STUUECKUE aCIEeKThl COBPEMEHHBIX HCCIIEJIOBaHHUHA B
OMOJI0ruY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CcOo3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHbBIE COOOIIEHUs, 000011asi OMOIOTHYECKYIO
MH(GOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUHHBIN anmnapaTr OMOJI0TUN.
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[IpeameTHBIE pe3yabTaThl OCBOCHHS YydeOHOro mpenmera «buosorusi» ¢ 11 Kaacce NOTKHBI
OTpaxaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MeCT€ W pOJM OHOJOTMM B CHCTEME HAay4YHOTO 3HAHMUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO
MHPOBO33PEHHUSA, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTUE OHOJIOTHUH,
(YHKITMOHATTLHOM IPaMOTHOCTH Y€JI0OBEKa JIJIsl PEIICHIsI )KU3HCHHBIX 33]1a4;

YMEHHE pacCKphIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMHUHOB M TIOHATUN: BHJ, MOITYJISIIHS,
reHo(OH, DBOJIOLMS, JBIKYIIUE CHUIBI ((aKTOpbI) 3BOJIOLUHU, MPUCTIOCOOIECHHOCTh OPTaHHU3MOB,
BUJI000pa30BaHue, SIKOJIOrHUECKUe (PaKTOPhI, SKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTHI, PEYLICHTHI, [IeTH
MUTaHKS, SKOJIOTHYeCKast Mupamuia, OuoreoreHos, onocdepa;

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

YMEHHE BJaJIeTh METOJAMU HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOJIEHUE U OMUCAHHE KUBBIX
CHUCTEM, TIPOLIECCOB U SIBJICHHWH, OpraHu3alus ¢ TMPOBEICHHUE OHOJIOTMYECKOTO JKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKAY HCCIEIyeMbIMU BEIHMYMHAMH, OOBICHEHHE
MOJIYYEHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUM W 3aKOHOB, YMEHHUE JNENaTh
BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIC MPHU3HAKH CTPOCHUS OUOJOTHYECKUX OOBEKTOB: BHUIIOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHMOTEOIICHO30B U JKOCHUCTEM, OCOOEHHOCTHU
IIPOLIECCOB:  HACJIEJICTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOr0  OTOOpa,  BH000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS SKOJOTMUECKUX (DaKTOPOB Ha OpraHU3MBbI, MepeHoca
BEIIECTB U TIOTOKA JHEPrUUM B HKOCHUCTEMAax, AHTPOMOTCHHBIX M3MEHEHHUW B HSKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onocdepe;

yMEHUE MTPUMEHSTH TIOJYYCHHBIC 3HAHUS JUIsl OOBICHEHUs] OMOJIOTUYECKUX TTPOIIECCOB U SIBICHUH,
JUIS TIPUHSTHUS TPAKTHYECKUX PEIIeHH B TIOBCETHEBHOM JKU3HU C 1IEJbI0 oOecreueHus 6e30macHoCTH
CBOETO 3/I0POBbSI M 3/I0POBBSI OKPYXKAIOIIUX JIFOJICH, COOJOJIEHUS HOPM T'PAMOTHOTO TOBEJCHUS B
OKpy)Xamlled TpUPOAHON cpele, TOHHUMAaHHE HEOOXOJUMOCTH HCHOIB30BAHUS  JIOCTHKEHUN
COBPEMEHHOM OMOJIOTHY JJI PAllMOHAIBHOTO MPUPOIOTIOJIB30BAHUS;

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

YMEHHE BBITIONHATH J1a00paTOPHBIE U MpaKTHUYEeCKHe paboThl, COOMIOAATH MpaBHiIa MpHU padboTe C
y4eOHBIM U J1a00paTOPHBIM 000pPYAOBaHUEM;

YMEHHE KPUTHYECKH OICHMBAaTh U HWHTEPIPETUPOBATh HHPOPMAIUIO  OHOIOTHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpElICTBA MAacCOBOM
uHpopManuY, HAYYHO-TIOMYJSIPHBIE MaTepHalbl), pacCMaTpPUBaTh TJIO00ANBHBIE  JKOJOTHYECKHE
po0GJIeMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yYMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHUs, 0000mIas OHOIOTHYECKYIO
HH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIB30BATh MOHATUWHBIN anmapaT OUOJIOTHH.

TemaTrnyeckoe NJIaHUPOBaHUE

10 KJIACC
No | HammenoBanue TeM u KonuuectBo wacor DnekTpoHHbIC (IH(PPOBHIE)
/1 | pa3aenoB mporpaMMbl | Beero Konrponbusie | [Ipaktuueckue | 00pa3oBaTelbHbIE PECYPCHI
paboThI paboTbI
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1 | buosorus xak Hayka 2 0.5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c292
2 | XKuBbIe CHCTEMEBI U X 1 bubnunoreka LIOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 | XUMU4YeCcKHi COCTaB U 8 1 bubnunoreka LIOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 PasmHoxenue u 6 bubnunorexa LIOK
HHIUBUIYAIbHOE 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 [JOK
opranu3MoB. OCHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
PesepBHOe Bpemst 1
OBIIEE KOJIMYECTBO 34 0 4
YACOBIIO
IMTPOI'PAMME
11 KJIACC
Ne | HammeHnoBaHue Tem u KoauuecTBo yacon DnekTpoHHbIC (H(PPOBEIE)
/T | pa3zesnoB nmporpamMmbl | Beero Konrponsnsie | [Ipaktuueckue | 00pa3oBaTeNbHbIE PECYPCHI
palboThI paboTHI
1 | DBosronMoHHAs 9 1 bubnuoreka [{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 bubnmnorexa [JOK
OKpYKaroIas cpesa https://m.edsoo.ru/7f4lcc74
4 CooOmectBa u 9 bubnuoreka [{OK
IKOJIOTMIECKUE https://m.edsoo.ru/7f41cc74
CUCTEMBI
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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