oKy MeHT NOANKCAH INEKTPOHHOW NOANKUCHIO

Bragenewu: Wysirwa Mobom Cepreesna

[ RomeocTs: Arpeos

|

MHWHMCTEPCTBO IPOCBEIEHUS POCCHICKOII PEAEPALM N
HAenaprament o6pazopanus Eepeiickoii aBTonoMHo#i 0612cTH

Otaen o6pazoBanus AAMHHHCTPALHHE MYHHIHNAILHOI0 00PAa30BaHus

o

" OO0 1yuenCKAil MyHHUHIANLHbIH paiion"

MKOY COIII Ne9 i HN3BecTROBBIIH

s —

PACCMOTPEHO COI'TACOBAHO YABE HKAEHOQ'
PykoBonurens [IIMO 3am. tupekTopa no YBP I{Hpem B3

A

17y e

O. A. Epemeesna O. A. Epemeena iy o SR, lymumana

lpotokon Ne 1 ot «23» 08 2024 1. ot <23 08 2024 r. Ipaxas No 53 01423» 08 2024
PABOYA4 ITPOT PAMMA
(ID 371070)

y4eGnoro kypca «Buonorusy

ang obyuaromuxes 10-11 knaccos

Cocraurers: Congnux P.3.

1. M3eecTicoBriii 2024



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH € OOIECTBEHHBIMHU, TEXHUUECKUMU U APYTUMH
€CTEeCTBEHHBIMH HayKaMH, (GHiIocopueii, STUKOM, SCTETUKOM 1 paBoM. Pois Ononoruu B
(bopMupOBaHNU COBPEMEHHOM HAyYHOH KapTUHBI MUpa. CrcTeMa OMOJIOrHYecKUX HayK.

MeTo1bl TO3HAHUS KUBOU IPUPOIBI (HAOII0ICHUE, SKCIIEPUMEHT, OITMCAHUE, U3MEPECHHE,
KJaccuukanms, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.
Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTraeckas padota Ne 1. «Vcrmonp30BaHUE pa3TUIHBIX METOJIOB TIPH U3YUICHUU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMBbI M X OpPraHU3aIHA.

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus 0uonoruu. OTIu4ne KUBbIX CUCTEM OT
HEOPraHUYECKOU MPUPOIbI.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3aul OMOCHCTEM: MOJICKYJISIPHBIH,
KJIETOYHBIW, TKAHEBBIA, OPrAHU3MEHHBIN, TONYJISIHIMOHHO-BUA0BOM, IKOCUCTEMHBII
(buoreoneHOTHYECKHI ), OMOC(EPHBIH.

JdemoHcTpaumuu:

Tabnuubl 1 cxembl: «OCHOBHbIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.
O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHUE KJICTKH.

XUMHUYECKUM COCTaB KIIETKHU. XUMHUYECKHE JICMCHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTEI. Boz[a
U MHUHCPAJIbHLIC BCIICCTBA.

@YHKIMH BOJbI U MUHEpAIbHBIX BEIIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCTIOTH — MOHOMEpHI 6enkoB. HezameHnmbie u
3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPhI OEIKOBOM
MOJIEKYJbI (TIEpBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThI — OuoJornueckue karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTD,
cyOctparHas cnenupuaHocTs. Kodpepmentsl. Butamunsl. OTinnuust GepMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBopl: MOHOCaxapuabl (TJIIOK03a, prud03a U 1e30Kcupr003a), Arucaxapuasl (caxaposa,
JIAKTO03a) U MOJIMcaxapuabl (Kpaxmal, TIMKOTeH, [eJUTi003a). buonornueckue GyHKIMN
YTJIEBOIOB.

Jlunuasl: Tpuraunepusl, pochonunuabl, crepousl. I'uapodunsHo-ruapodoOHbIe CBOMCTBA.
buonoruueckue ¢pynkuu munuaos. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMMKU0B KaK HUCTOYHUKOB
DHEPIHUH.



Hyxneunossie kucnotsl: JIHK u PHK. Hykieotn sl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u pyakuuu [JHK. Ctpoenune n dpyakunu PHK. Bugst PHK. AT®: ctpoenue u

byHKINN.

[{utonorus — Hayka o kieTke. Kierounas teopusi — nmpumep B3aUMOJCHCTBUS Haeh U pakToB B
HAay4YHOM MMO3HAHUHU. METO/Ibl U3yUEHUS KIETKHU.

Knerka kak nenoctHas xxuBas cucrema. O01ue Npu3HaKky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: yKapruoTHUecKas U pokapuoTrueckas. OCOOEHHOCTH CTPOCHHS
MPOKAPUOTUYECKON KiteTkh. KiieTouHas crenka Oakrepuii. CTpoeHHE DyKapUOTHUECKOM KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIIBHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS CTEHKA, TTTUKOKAIUKC, UX (QYHKIUH.
[Tna3matuueckas memOpaHna, e€ cBoiicTBa U GyHKIMHU. [luTomnazma u e€ opraHouabl.
Onnomem6panubie opranous! kietku: II1C, anmapar I'onbmpku, muzocomsl. [loryaBToHOMHBIE
OpraHOM/Ibl KJIETKH: MUTOXOHAPUH, ItacTuabl. [IporcxoxkaeHnne MUTOXOHAPUH U TUTACTHUI.
Bunel nnactun. HememOpaHHble opraHoubl KJIETKU: puOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKU. DyHKIIMM OpraHon10B KJIETKU. BriroueHus.

SAnpo — perynsTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000ji0uKa, Kapuoriasma,
XPOMATHUH, AJPBIILIKO. XPOMOCOMBI.

TpaHcOpT BELIECTB B KIIETKE.
JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, k. Yorcon, ®. Kpuxk,
M. Vunkunc, P. ®panknusn, K. M. bap.

Huarpammsbl: «Pacnipeaenenne XuMHUYECKUX 3JIEMEHTOB B HEKUBOM IPUpPoIe», «Pacnpenenenue
XUMUYECKHX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuue! u cxemsl: «lleproguueckas Tabna XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHNE MOJIEKYJIbI
BOJIbI», «brocunTe3 Oenka», «CTpoeHne MoseKybl Oenka», «CtpoeHue pepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynst AT®», «CTpoeHne s3ykapruoTHUIeCKOn
KIIETKN», «CTpOEHUE )KUBOTHOM KIIETKN», «CTpOEHUE pacTUTENIBHOMN KIETKN», «CTpoeHne
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIumuasn.

OO6opyoBaHKe: CBETOBOI MUKPOCKOI, 000pyJOBaHUE /ISl TPOBEACHH HAOII0IEHUH,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKUe PadoThI:

JlaboparopHas pabota Ne 1. «M3y4ueHne kKaTamuTHIECKONH aKTUBHOCTH (PepMEHTOB (Ha mpuMepe
aMUJIa3bl WIM KaTanas3bl)y.

JlaGopatopHas pabota Ne 2. «/3yueHne CTpOCHHUs KIETOK PaCTeHUH, )KUBOTHBIX U OaKTEpHii MO
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzueneaTeJbLHOCTDL KJIECTKH.

OOMeH BelecTB, WM MeTa00JIN3M. ACCUMMISIINS (TUTACTUYECKU OOMEH) U TUCCUMUIIALUS
(sHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Ipoliecca MeTaboau3ma. Poib 3akoHOB
COXpaHEHHUs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTa0oIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(GHBINA U reTepoTpodHbIi. Poib hepmMeHTOB B 00MEHE BEIIEeCTB
U TIPEBpAIICHUN SHEPTUH B KIIETKE.



®otocunTe3. CBeToBast ¥ TeMHOBas (pa3bl porocuHTesa. Peakiuu GotocunHTesa.
D¢ dexkTuBHOCTL HoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3a TSl )KU3HU Ha 3emiie. BiausHue ycinoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOoCHHTE3. XGMOCI/IHTBSI/III)YIOH_[I/IG 6aKTepI/II/I. 3HadyeHNEe XeMOCHHTE3a JUIA )KM3HU Ha 3emie.

DHepreTudeckuii 0OMeH B KJIeTKe. PaciierniieHue BemecTs, BbIICICHUE U aKKYMYyJIUPOBAHUE
SHEPruH B KJIETKE. DTalbl SHEPreTHIecKOro ooMeHa. [ nmkonus. bpoxenue u ero BUbIL.
Kucnopoanoe okucineHue, mim KieTouHoe apixanue. OxkucnurtensHoe pochopuinrpoBanue.
D¢ hEeKTUBHOCTh YIHEPTETUICCKOTO OOMEHA.

Peakuuu marpuynoro cunresa. ['enernueckas nadopmanus u JJHK. Peanuzanus renernueckon
nH(popMmaluu B KJIeTKe. [ eHeTHYeCKnii KoJ1 M ero CBOMCTBA. TPaHCKPUIIIIUS — MAaTPUIHBIN
cunte3 PHK. Tpancnsamus — 6nocunTe3 O6enka. Jransl TpaHchsiuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢popmbl sxu3HM — BUpYCHL. McTopust oTkpbiTHs BupycoB (. 1. iBaHOBCKHIA).
OcCOoOeHHOCTH CTPOEHUS U KU3HEHHOI0 LIMKJa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
YKUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycamMu. Bupyc ummyHnonedpunura yenoseka (BUY) —
B030yauTens CIIM{a. OOpatHas TpaHCKpuIys, peBepTaza u uurerpasa. [Ipopunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:
[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuie! 1 cxeMbl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPU», « DIHEPTETHUECKHMA
obMeny, «Xioporutacty», «®@otocunres», «Ctpoenne JJHK», «Ctpoenue u pyHKIMOHUpOBAHUE
reHa», «Cunres 0enkay, «I'enernueckuii koa», «Bupycsi», «bakrepuodaruy», «CTpoeHue u
»u3HeHHbIH nuki Bupyca CIINla, 6akTepruodaray, «Permmikarus JTHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Yasoenue JIHK u tpanckpunuus», «buocunres 6emkay,
«CTpoeHue KIeTku», Mojenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii UK, UM )KU3HEHHBIN MK KieTKu. MHTepdaza u mutos. [Ipoueccel,
npoTekaromue B uaTepgase. Permukanus — peaxkiust Matpugynoro cuntesa JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBINH HAOOp — KapuOTUI. JIMIIONAHBIN U raluIONAHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTomornueckue OCHOBBI pa3MHOXKEHHUST M HHIAMBHUYalbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. IIpouecchl, mpoucxoasiue Ha pa3HbIX CTAIUsAX
MHUTO3a. BUOTOrMYeCcKU CMBICII MUTO34.

[Tporpammupyemast rubesb KJIETKH — allonTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: 0€CI0oI0€ U 0JI0BOE. Busl 0€Croa0ro pa3MHOKEHHS:
JiefieHHe Ha/IBOE, TOYKOBAaHHUE OJTHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHKE, BEreTaTUBHOE
pasMHOXkeHue. MIcKkycCTBEHHOE KJIOHUPOBaHUE OPTaHU3MOB, €r0 3HAUCHHE JJIS CEJIEKIUH.

ITonoBoe Pa3MHOKCHHE, CTO OTIIMYUA OT 0ecI1010r0.

Meiio3. Craauu meriosa. [Ipoueccsl, npoucxoasume Ha craausx mernosa. [loBegenne xpomocom
B Melio3e. Kpoccunrosep. buonornueckuii cMbici U 3HaU€HUE MEH03a.

["ameTorenes — npouecc 00pa3oBaHus MONOBBIX KJIETOK Y )KUBOTHBIX. [10os10BBIE JKee3bl:
CEeMEHHUKHU U snyHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIiepMaTo30m/I,
ANIIEKIIETKA) — cliepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOSHUS SULIEKIIETOK U
cnepmaro3zon1oB. Omnonorsopenue. [laprenorenes.



WNunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOTeHe3). DTarlbl
SMOPHOHAIIBHOTO Pa3BUTHA y MO3BOHOUHBIX JKUBOTHBIX: IpOOJIEHHE, TaCTPYJISALMS, OPTaHOTE€HES.
[ToctamOproHansHOE pa3BuTHE. TUIBI TOCTIMOPUOHATBHOTO PA3BUTHS: IPSIMOE, HENPSIMOE
(fmunHOYHOE). BiusiHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH
BpPOKJIEHHBIE YPOJICTBA.

Poct u passutue pactenuii. OHTOreHe3 IBETKOBOIO PACTCHMS: CTPOCHHUE CEMEHM, CTaAUH
pa3BUTHSL.

JdemMoHcTpaumuu:

Tabmuibl 1 cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «JIBOWHOE OIJIOJJOTBOPEHHE Y
LBETKOBBIX PacTeHUI», «BeretaTuBHOE pa3MHOKEHUE PACTEHUI», «/leeHne KileTKu
OaxTepuii», «CTpoeHue MOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI», «KileTouHbII UKD,
«Permmukanus JJTHK», «Mutosy, «Meiosy, «lIpsamoe u HenpsiMoe pa3BUTHEY, «] 'aMeTOTeHe3 Y
MJIEKONIUTAIOIIUX U YelI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MUKPOCKOI, MUKpompenaparsl «CrepMaTo30U Ikl MIECKOIUTAIOIIET 0,
«SlinexiieTka MIEKONMUTAIIET0», «KaproknHes B KJIETKax KOpeukKa JIykay, MarHuTHas
MoaeNb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens MmeradaszHoit XpOMOCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaboparopHnas pabota Ne 3. «Habmronenrne MuTOo3a B KJIETKaX KOHYMKA KOpEIlKa JyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

Jlaboparopnas pabota Ne 4. «M3y4yeHne cTpoeHuUs MOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Tpenmert u 3a1auu reHeTuku. icTopust pa3BUTHS TeHETUKH. POJIb IUTOIOTHH ¥ SMOPHOJIOTHH B
CTaHOBJICHUH I'€HETUKU. BKaa poccuickux U 3apyOeHbIX YUEHBIX B Pa3BUTHE TCHETUKH.
Mertozpl reHeTHKH (THOPUI0IOTHUECKUH, ITITOTEHETUYECKUM, MOJICKYJIIPHO-TEHETHUECKUH ).
OCHOBHBIE TEHETHUECKHUE MOHATHUS. | 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMas B CXxemax
CKpELIUBAaHUMN.

3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB, YCTaHOBIEHHbIE |. MenaeneM. MoHoruOpuHoe
CKpelrBaHue. 3aKOH eAMHO00pa3us ruOpuI0B nepBoro nokojeHus. [IpaBuiao JOMUHUPOBAHHUS.
3aKOH paclleIUIeHHs TPU3HaKoB. [ uroresa uncrorsl ramet. [lonHoe u HenonHoe
JIOMUHHUPOBaHHUE.

JuruOpunHoe ckpernuBaHie. 3aKOH HE3aBUCUMOTO HAClIeJIOBaHUS IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTUOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIOIIEE CKPEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPEIeTICHHS TeHOTHUIIa OCOOH.

CueruieHHOE HacienoBanue npusHakoB. Pabota T. Moprana 1o ciierieHHOMY HaclleJOBaHUIO
reHoB. HapymieHue cuenieHus TeHOB B pe3yJibTaTe KpPOCCUHTOBEpA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'enetnka moia. XpOMOCOMHOC OIIPECACIICHUC 110JIa. AYTOCOMBI H MTOJIOBBIC XPOMOCOMEIL.
I'omorameTHbIE U TeTCpOoraMEeTHLIC OPraHU3MBbl. HaCJ'Ie,HOBaHI/Ie IMPHU3HAKOB, CHCTIJICHHBIX C
ITIOJIOM.

N3meHunBOCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJeICTBEHHas1. Poib cpenbl B
HEHACJIEICTBEHHON N3MEHYMBOCTH. XapaKTepPUCTHKA MOIU(UKALMOHHON H3MEHUYHNBOCTH.
BapurannoHHbI psii v BapuannoHHas kpusas. Hopma peaknnu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.



HacnencreenHnasi, WM TeHOTUIHMYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHAS N3MEHUMBOCTh. Meiio3
Y TI0JIOBOM IIPOIECC — OCHOBAa KOMOMHATUBHOM U3MEHUNBOCTH. MyTallnOHHAs! U3MEHUYUBOCTb.
Knaccudukanus MyTanuii: TeHHBIE, XPOMOCOMHBIC, TCHOMHBIC. YacToTa ¥ MPUYHHBI MYyTaIUH.
MyrtareHnnbie (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSAJAO0B B HACJICICTBEHHOM n3MeHYnBocTH H. 1.
Basunosa.

BHGH,IlepHaH HaCJICACTBEHHOCTh U UBMCHYHNBOCTbD.

['eneruka yenoseka. Kapuorun yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEJIOBEKA:
reHeaNornYecKuii, OJIM3HEIOBbIN, IUTOr€HETUYECKUH, ONOXUMHUYECKHUH, MOJIEKYIISPHO-
reHetnyeckuil. COBpeMEHHOE OIIpeIeIeHNE FEHOTUIIA: IIOJJTHOTEHOMHOE CEKBEHUPOBAHUE,
TreHOTUIIMPOBaHME, B TOM uuciie ¢ nomoinsto [111P-ananu3za. HacneacrBennbie 3a060s1eBaHus
YeJI0BEKa: TeHHbIe 00JIe3HH, O0JIE3HU C HACIIEACTBEHHON MPEAPACIIONOKEHHOCTBIO,
XpOMOCOMHBIE Oosie3HH. COMaTHUECKUe U FeHepaTuBHble MyTallui. CTBOJIOBBIE KIETKH.
[TpunIUIB! 310poBOro 00pa3a KU3HHU, JUATHOCTHKH, MPOMUIAKTUKA U JICUCHHS] TCHETUYECKUX
Oone3Hel. MequKo-reHeTHUeCKOe KOHCYJIbTUPOBaHHEe. 3HaU€HUE MEUIIMHCKOM FeHEeTUKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUM YEI0OBEKa.

JdeMoHcTpanum:

[Toptpetst: I'. Menpens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-
Pecosckwnii, H. 1. BaBmiios.

Tabmuub! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IMTOTCHETHIECKasi OCHOBAY, «3aKOH
pacUIenyIeHNUs U ero HUTOIeHETUYECKasi OCHOBay, «3aKOH YMCTOThI raMeT», «/{urnbpuanoe
CKpeluBaHue», «Llutonorunueckre 0OCHOBBI AUTMOPUHOTO CKpEIMBaHUD, «Melo3»,
«B3anMopnelicTBrE aJIENbHBIX TEHOBY, «| '€HeTHYeCKne KapThl paCTEHUH, )KUBOTHBIX U
yesioBeKay, «l'eHeTuka noyay, «3akOHOMEPHOCTH HACJIEIOBaHMs, CLEIJIEHHOTO C IOJI0M,
«Kapuortunsl yenoBeka 1 )KUBOTHBIX», «Bupl n13MeHUnBOCTHY, «MOaudpHKaMOHHAS
M3MEHUYUBOCTHY, «HacnenoBanue pezyc-paxropay, «I'eHeTnka rpymni KpoBu», «MyTalnnoHHas
WU3MEHUYUBOCTbY.

O06opynoBanue: Mojenu-anmikanuu «MoHoruopuaHoe ckpemuBanue», «Henomnnoe
JOMUHUPOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpéct XxpoMocom», MUKPOCKOIT U
Mukpornpenapar «/Ipozopunay (Hopma, Myrauuu GopMbl KpbLIILEB U OKPACKHU Tella), repOapuii
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IpO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopHas pabota Ne 6. «3yueHre MoupUKaIMOHHON U3MEHUUBOCTH, TIOCTPOEHHE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTauuil y Apo30(uibl Ha TOTOBBIX MUKpOIpenapaTax.
[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJTU3 POJIOCIOBHBIX YEIIOBEKAY.
Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HaykKa M IPOLECC. 3apOkKICHHUE CEIEKIIMU U AJoMecTuKanus. Yuenne H. U.
BaswuiioBa o 1ieHTpax mMporCXO0KAeHUS K MHOT000pa3us KylIbTypHBIX pacTeHui. L{eHTpbI
MPOUCXOKACHUA TOMAITHUX XKUBOTHBIX. COpT, mopozaa, mrTamMmm.

CoBpeMeHHbBIE METOBI CeNleKIHH. MacCOBBIN ¥ MHIUBUIYATbHBIA OTOOPHI B CENEKITUN
pacTeHu# u KUBOTHBIX. OTIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKPEIIMBAHNE — MHOPUTHHT.
Yucras nmuaus. CKpeluBaHue YUCTHIX JIMHUHN. ['eTeposuc, wim rudpuaHas cuia.
HeponctBenHoe ckpemBanue — ayropuauar. OTnanénnas ruopuan3aius 1 e€ yCrexu.



NckyCcCTBEHHBIN MyTareHes ¥ NOJIy4YEHUE MOJUIUIONI0B. JIOCTHKEHHUS CENEKIIMU PACTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorust kKak orpacib Npou3BoAcTBa. ['eHHas MHXKEHEpUs. DTallbl CO3AaHus
pexomOunanTHo# JIHK u TpancreHHbix oprann3mMoB. Kinetounas nrkenepus. Kiierounsie
KYJIbTYpbl. MUKPOKJIOHAJILHOE Pa3MHOKEHUE pacTeHUN. KiIIoHMpOBaHue BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe U aThdeckue mpobdiaempl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpanuu:
IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. l1BaHoB.

Tabmuipl 1 cxembl: KapTa «L[eHTpBI MPOUCXOXKACHHUS U MHOTOOOpa3usl KyJbTYPHBIX PACTCHUI,
«Ilopoasl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUID», «OTaanénHas
rubpuanzanusny», «Padors! akanemuka M. ®. UBanoBay, «llomummmonaus», «OObEKThI
ouotexHonorun», «Kaertounsie KylIbTyphl U KIOHUPOBaHUEY», «KOHCTpyHpOBaHUE U MTEPEHOC
TE€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISKU TUIOIOB  KOPHEIUIOAOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB paCTEHUH,
rep6apuii «CenbCKOX03HCTBEHHbBIE PACTECHUSI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOIBI M TOCTHIKEHUS CENICKIIUU PACTEHUH U )KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO ()epMY, COPTOUCIIBITATEIHHBINA YYaCTOK, B TEIUTHYHOE
X035UCTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

11 KUIIACC

Tema 1. DBoJJIOIIHOHHAA OHOJIOTHA.

[IpeanochbuUIKM BOSHUKHOBEHHUS SBOJTIOIMOHHON TEOPUHU. DBOJIONMOHHAS TEOPHs U €€ MECTO B
Ouonorun. BrvsHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CupaerenscTBa BOMIOLMU. [laieoHTOIOrHUECKHUE: TOCIEN0BATEIbHOCTD MTOSIBJICHUS BUJIOB B
NaJICOHTOJIOTHYECKOM JeTonucH, nepexoaHsie popmbl. buoreorpaduyeckue: cXoacTBO U
paznuuue (ayH u (GI0op MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKHUE: CXO/ICTBA U PA3IHUUs SMOPUOHOB Pa3HbIX BU/I0B MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHATOTMYHbIE, PYJUMEHTAPHBIE OpTaHbl,
aTaBU3Mbl. MOJIEKyIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACIIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHU JapBUHM3MA. [[BHoKyIIMe
CHJIBI DBOJIIOLIMHU BUAOB 10 J{apBUHY (M30BITOYHOE Pa3MHOKEHUE TIPU OTPAaHUYEHHOCTH
pecypcoB, HeolpeaenEHHast U3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bommonuu (CTI) u e€ ocHOBHBIE MOJIOKEHUS.
MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxyiue cuibl (pakTopbl) IBOJIIOLMH BUJIOB B pUpoae. MyTallMOHHBIN IPOLEcC U
KOMOWHATUBHAsI U3MEHUMBOCTD. [lonynsannoHHbIe BOJIHBI U peid renos. M3omsauus u
MUTpaIus.

EcrecTBenHblIi 0TO00p — Hanpasisonuil Gpakrop 3Boronuu. opMbl €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3yNbTat dBoIonud. [IpumMeps! npucnocoOaeHuit y
OpraHu3MoB. ApoMOpP(O3bl U UAN0AAATITAIUH.



Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BUA000PA30BAHUS:
reorpau4eckoe, IKOJIOTHIECKOe.

MaxponsBosrorusi. QopMbl 3BONIIONUH: (UIIETHYECKAs], TUBEPreHTHAs!, KOHBEPreHTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHue OT HECMEUATU3UPOBAHHBIX NPeAKoB. [Iporpeccupytoiias crnenraniu3aiusi.
AnanTuBHAas paguarysi.

JdemoHcTpaumuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrosuiep, A. H. Cesepiios.

Tabmue! u cxeMbl: «Pa3BuTHE OpraHU4YEeCKOro Mupa Ha 3emiiey, «3apoAbIIN MTO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «@opmMbl O0PHOBI 3a CyIIIECTBOBaHKEY, «ECTECTBEHHBIH 0TOODY,
«MHoroo0Opa3ue copToB pacTeHui», «MHOroodpasue nopo KUBOTHBIXY», «[lomynsauuny,
«MyTanmoHHas U3BMEHYUBOCTEY, «ApoMopho3by, «Mnuoanantanumny, «O0mmas 1ereHepamus,
«/IBrxyiue cuiel 3BoNIOINNY, «Kapra-cxema mapuipyra nyremectsus Y. lapsunay, «bopboa
3a cymuiectBoBaHue», «IIpucnocobieHHOCTs Opranu3mMoBy, «I eorpadudeckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BAHUE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMHU OKPACKH, HAOOP TUIOJI0B U
ceMsiH, koJutekIus «[Iprumephl 3aUTHRIX IPUCIIOCOOICHUHN Y AKUBOTHBIX», MOZeNb «OCHOBHbBIE
HaIlpaBJICHUS IBOTIOLUNY», 00bEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIXY.

buoreorpaguueckas kapra Mupa, KouieKuus «PopMbl COXPaHHOCTH UCKONIAEMbIX KUBOTHBIX U
pacreHui», MmoJenb amuimkanus «llepekpéct xpomocom», BiaxkHsle mpenaparsl «Pazsurtue
HAacekoMoroy, «Pa3BuTHe Jrymkm», MUKponpenapat «J{pozodpuna» (Hopma, MyTauu GopMsl
KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:
JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHas pabota Ne 2. «Onucanue mpucrnocodIeHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHay4HbIe IPEACTaBICHUS O 3aPOXKACHUM KU3HU. HaydHble rHIIOTE3bI BOSHUKHOBEHHUS )KU3HU
Ha 3emJie: abuoreHe3 U maHcrnepMusi. XUMHUECKas SBONONHs. AOGMOTEHHBIN CHHTE3
OpPTraHWYECKUX BEIECTB U3 HEOPTAaHMYECKUX. DKCIIEPUMEHTAILHOE TIOITBEPKICHUE
XUMHUYECKOH 3BoMonnU. HauanbHble 3Tarbl Ononorunyeckoit spomronuu. ['unoreza PHK-mupa.
dopMupoBaHUEe MEMOPAHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIIETKH. [IepBhie KIEeTKH 1 UX
aBOIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButue xxu3HM Ha 3eMiie 1o spam u nepuojaM. Karapxeil. Apxeickasi 1 mpoTepo30HcKas dpHI.
[Taneo3zoiickas spa u e€ nmepuopl: KEeMOPUNCKU, OPIOBUKCKUM, CUITYPHICKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas dpa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUH, METIOBOM.
Kaiino3zolickas 3pa 1 €€ nmepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHucTUKa KJIMMaTa U Fe0J0rH4eckux npoueccoB. OCHOBHBIE 3TaIlbl 3BOJTIOLUN
PacTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U KUBOTHBIX. [losiBneHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHu4ecKoro Mupa Kak oTpaxxeHue 3BOIoIH. OCHOBHbIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.



OBoronus 4eaoBeKka. AHTPOIIONIOIHs KaK Hayka. Pa3BuTHe NpeIcTaBIEHU O IPOUCX0KIEHUU
yesroBeka. MeToasl u3ydeHus anTpornorenesa. CxoncTBa U pa3inyys 4€I0BEKa U KUBOTHBIX.
CucremMaTudeckoe MoJI0KEHHE YEI0BEKa.

JIBmxymiue cuitsl ((hakTopsl) aHTpororene3a. HaciecTBeHHas H3MEHYHBOCTh U €CTECTBEHHBIN
ot6op. OOEeCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPY/Aa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJIU1 U BETBU 3BOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenbiii, YenoBek
NpAMOXOIAIIMA, YenoBek HeaHAepTalbCKuil, UenoBek pa3zyMublid. Haxoaku nckonaeMpix
OCTaTKOB, BpeMsI CYIIIECTBOBaHUS, 00JIaCTh PACIIPOCTPAHECHUS, 00BEM TOJIOBHOTO MO3ra, 00pa3
JKU3HU, OPYIHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE PAChl: €BPONEONIHAS (€Bpa3uiicKas), HErpo-
aBCTpayiouIHas (PKBaTOpUAIbHAs), MOHTOJIOW IHAs (a3UaTCKO-aMepUKaHCKasi). YepTsl
MPUCTIOCOOJICHHOCTH MPEACTaBUTENCH YEIOBEYECKUX Pac K YCIOBUSAM CYILIECTBOBAHUSI.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:
[Toptpetsr: ®. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Ta6J'II/II_IBI n cxeMbl: «BosunkHoBeHne CoHEeYHOH CHUCTEMBI», «Pa3Burtue OpPraHu4cCKOIro Mupa»,
«PacturenpHas KJICTKa», «KuBoTHas KJICTKa», ((HpOKapI/IOTI/ILIGCKaﬂ KJICTKa», «COBpeMeHHaﬂ
CUCTCMA OPraHU4YCCKOro Mupa», ((CpaBHeHI/IC AHATOMHUYCCKHX YCPT CTPOCHH YCIIOBCKA U
lICJIOBGI(OO6IT)213HI)IX O6C3BHH>>, «OCHOBHBIE MECTa IaJICOHTOJIOTMUECCKHX HaxXOJO0K MPCIAKOB
COBPEMCHHOI'O YCJIIOBCKA», «I[peBHeﬁmne JIFO 1>, ((I[pCBHI/Ie JIFO A1), ((HepBLIe COBPCMCHHLIC
JIIO AN, «YemnoBeueckue pacsm».

O6opynoBanue: Mmyispku «[IporcxoxkaeHue uenoBekay (OI0CTHI aBCTPaIONUTEKA,
MUTEKAaHTPOIIa, HeaHIepTalbIlla, KPOMAHBOHIIA), CIICTIKU FIIM N300pakKeHUSI KAMEHHBIX 0Py
MEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHl, pyousa, ckpebiia), reoXpoHOIOrnuecKas Tabnuia,
KoJuteKust «©opMBI COXPAaHHOCTH HUCKOIAEMBIX JKUBOTHBIX M PACTCHHIAY.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas padota Ne 1. «3yueHne NCKOMAaeMbIX OCTATKOB PACTEHUM U KUBOTHBIX B
KOJUJIEKLIUAX .

OKcKypeus «IBOJIOLNS OpraHUYeCKOro Mupa Ha 3emJie» (B €CTEeCTBEHHO-HAYyUHBINH WU
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpY:KawIAs cpeaa.

DKOJIOTHS KaK HayKa. 3a7aul U Pa3/eibl SKOJIOTUU. MEeTO bl IKOJOTHUECKUX UCCIICIOBAHUN.
DKOJIOTHYECKOE MUPOBO33PCHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl 00uTaHMS OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIlIHAsI, TOYBEHHAS,
BHYTPHOPIaHU3MEHHAsL.

Okonoruyeckue ¢akropsl. Kimaccudukariys 3Kk010oru4eckux (pakropon: abHOTHUECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrE IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (GpakTopbl: CBET, TEMIEpaTypa, BlIaxHoCTh. Poronepuoansm. [Ipucnocobnenus
OpraHU3MOB K JIEWCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckne puTmel.

buotnueckue gaxTopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHITHS, XUIITHUYECTBO,
cuM0Omno3 u ero popmel. [Tapazutusm, koonepanws, MyTyaIn3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaXJICOHHMYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HaueHHe OMOTUYECKUX B3aUMOJIEHCTBHU IS
CyIIIECTBOBaHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.



DKOJIOTHYECKUE XaPAKTEPUCTUKHU NOMYISIIuU. OCHOBHBIE MMOKA3aTEIU MOIMYJISIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, POXKAaEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLud. JluHaMuka
YUCJICHHOCTHU MOMYJISALNUU U €€ PETyIIsIIus.

JdemMoHcTpaumuu:
[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmue! u cxembl: kapta «[Ipupoaabie 3051 3emMiny», «Cpenbl OOUTaHHSI OPTaHU3MOBY,
«Dotonepuoguzmy», «llonymsiuun», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYIISILIUU
uHpy3opun-Tydenbkny», «llumesbie nenm».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padora Ne 3. «Mopdoornyeckne 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
oOUTaAHUSY.

Jlaboparopnas pabota Ne 4. «BrusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTraeckas padorta Ne 2. «[ToacU€T TUIOTHOCTH MOMYIISAINANA Pa3HBIX BUIAOB PACTCHU».
Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0rmiecTBo opranu3mMoB — Ouo1eH03. CTPYKTypbl OMOIIEHO3a: BUIOBAsI, TPOCTPAHCTBCHHAS,
Tpouueckas (nuimesas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Dkosnorudeckue cucreMsl (3xocucreMsl). [lonarue 00 sxocucreme u OUOreoeHo3e.
@DyHKIMOHATbHBIE KOMIIOHEHTbI 3KOCHUCTEMbI: IIPOIYLIEHThI, KOHCYMEHTBI, PE1YLICHTHI.
KpyroBoport BemiecTB 1 MOTOK YHEPTUU B 3KOcHcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHA
skocucremsl. [Inmiesslie nenu u cet. OCHOBHBIE MOKA3aTENIN IKOCUCTEMBI: OMoMacca,
IPOAYKIMSL. DKOJOTUYECKUE MUPAMUbl: TPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. bruonoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak GakTop ycToiunBocTu s3kocructeM. CoxpaHeHHe OMOIOTHIECKOTO
pa3zHooOpasus Ha 3emiie.

Vuenne B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctas u cTpykrypa 6nochepsl. XKusoe
BeIecTBO U ero pyHkuu. OcobeHHocTH Ouocheps! Kak ri00albHON HIKOCUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoThI BeiecTB U OMOT€OXMMHYECKHE ITUKIIBI AJIEMEHTOB (YTiepoa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B 6rocdepe 3eminn. AHTpONIOreHHble n3MeHeHus B Onocdepe. ['1odanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE PUPO/IBI U yeroBeuecTBa. CoxpaHeHHe OMopa3HO00pa3us Kak OCHOBA
ycroiunBocTy 6uochepsl. OCHOBA PallMOHAIBHOTO YIIPABJIECHUS IPUPOJAHBIMHU PECypcaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:
[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «Ilumessie nenu», «buorenos: cocras u crpykrypay, «I[IpupoaHsie
coobmecTBay, «llenu nuranusy, «Konoruueckas nupamuaay, «buocdepa u uenosex»,
«IKocucTeMa MIMPOKOJIIMCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «brorenos
BOZI0EMaY, «ATpoleH03», «I[[puMepHbIe aHTPONIOreHHbIE BO3ACHCTBUS HA IPUPOIYY,



«BaxHelmme UCTOYHUKY 3arpsiI3HEHUs BO3yXa U TPYHTOBBIX BOI», «[louBa — BaxkHenas
cocTaisitomas ouocheps», «PakTopsl Aerpananun mouBy, «llapaukoBsiit d3hdexT», «DakTopsl
PaIMOaKTUBHOTO 3arpsA3HeHus: ouocdepr», «O0mas cTpykrypa ouocdeps», «Pacrnpoctpanenue
KU3HH B Orocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopot yriepona B 6uochepey,
«KpyroBopoT a3ota B mpupoe».

O6opynoBanue: Mozenb-aniuukanus « Tunuuneie 6Mo1IeHO3bI», repbapuii «PacTuTenbHble
coo011ecTBay», Komiekuu «bruonenos», «Bpeaurenu BaxXHENIINX CEIbCKOX03HCTBEHHBIX
KYJIBTYpP», repOapiu U KOJUIEKIIMHA PACTEHUN U )KUBOTHBIX, IPUHAAJIC)KAIIUE K Pa3HBIM
9KOJIOTMYECKUM TpyIiaM oJHoro Buaa, Kpacuas kaura Poccuiickoit @eneparuu, n300paskeHus
OXpaHSAEMbIX BUJOB PACTEHUN U KUBOTHBIX.

INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOIT'PAMMBI 110 BUOJIOI'MU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacao ®I'OC COO, ycTaHaBIMBarOTCsS TPeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS
00y4aroUMUCs IPOrpaMM CpeAHEro 001ero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType TMUHOCTHBIX PE3yIbTaTOB OCBOCHHUS MpeaMeTa «bronorusy» BbleNeHbI
CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUAIOIIMMHUCS POCCUHCKON Ipak TaHCKON
HUJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOTIPE/ICIICHUIO,
HaJIM4YnEC MOTHUBAIIUU K O6y‘-ICHI/IIO 6I/IOJIOFI/II/I, HCHeHaHpaBHCHHOG paSBI/ITI/IC BHYTpCHHI/IX
yOeXAeHHI TUYHOCTH Ha OCHOBE KJIIOUYEBBIX [ICHHOCTEH U UCTOPUUECKUX TPATUIIUI pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONIUXCsI PYKOBOJICTBOBATHCS B
CBOEH JIeATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU CHCTEME
OMOJIOTHYECKOr0 00pa30BaHus, HATUYHE KOJIOTHUECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IENTU ¥ CTPOUTH )KU3HEHHBIE TUIAHBI.

JlngHOCTHBIE PE3YNbTATHl OCBOCHHS IIpeIMeTa «broorusy 10cTUraroTcs B €IMHCTBE YIEOHOU U
BOCIIMTATEIbHOM AEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMU
COHOKYJIIbTYPHBIMH, HCTOPUUCCKHMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMUA, IPUHATHIMU B
oOIm1ecTBe MpaBUIaMHU U HOPMaMU TIOBEJIEHUS ¥ CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUA U CaMOPAa3BUTHsA, PA3BUTHUA BHy’I‘peHHeﬁ MO3UNIUHN JIMYHOCTHU, TIaTPHUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAKY, YEJIIOBEKY TPYA U CTApLIEMy IIOKOJIEHUIO, B3AUMHOIO
YBa)KEHHUsI, OEPEXKHOT0 OTHOUICHUS K KyJbTYPHOMY HACJIEUIO U TPAIULIMIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKpyKarollen cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTro npeamera «buonorus» T0IKHBI OTpaxarh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIHUXCsl pYKOBOJICTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN TUYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHHUX
yOexXJIeHHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSIM POCCHICKOT0 00IIeCTBa,
paciMpeHye KU3HEHHOTO OIBITA U OIbITa JEATEIbHOCTH B MPOLIECCE peaTn3alliid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON TIO3UIMU 00YYaIOIIErocs Kak akTHBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCUICKOr0 00IIeCcTBa;

OCO3HAaHHUC CBOUX KOHCTUTYIIMOHHBLIX ITIPpaB U 065138.HHOCT€I71, YBaKCHHUC 3aKOHA U IPABOIIOPSA KA,



TOTOBHOCTh K COBMECTHOW TBOPUECKOM JESITEIHHOCTH MIPU CO3/IaHUH YUEOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX ¥ ITO3HABATENbHBIX 337124, BBINOJIHEHUN OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETSATH COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOMN
YKU3HU U OOBSICHATH €€;

YMCHHUC YYHUTHIBATH B CBOUX I[ef/'ICTBI/ISIX H606XOIII/IMOCTB KOHCTPYKTUBHOI'O B3aPIMOI[€I>'ICTBI/I$I
HIOHCﬁ C pa3HbIMU Y6C)KIIGHI/I${MI/I, KYJIBbTYPHBIMH HCHHOCTAMHA U COLIMAJIBHBIM ITOJIOXKCHUEM

TOTOBHOCTb K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBHITTOJIHEHUS YUECOHBIX,
[I03HABATEJIbHBIX U UCCIIEIOBATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLLIEHHUS K MHEHUIO
OTIIIOHEHTOB NP OOCYXJICHUU CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,
2) MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

c(OPMHPOBAHHOCTb POCCUHCKOM IrpaX1aHCKONW UAEHTHYHOCTH, IATPUOTU3MA, YBAXKEHUS K
CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH niepes POIMHOM, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuy;

ONCHHOCTHOC OTHOLICHUE K ITPUPOJHOMY HACICANIO U TaMATHUKAM IPpHUPOAbI, JOCTHXCHUAM
Poccuu B HayKeE, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CIOCOOHOCTH OIEHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
HOHMMAaHUsI 3HAUCHHUS OMOJIOTHHU B IO3HAHUH 3aKOHOB IIPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujieliHas yoex1IEHHOCTh, TOTOBHOCTD K CITY)KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISM, CO3aHUIO CEMbA HA OCHOBE OCO3HAHHOI'O
MPUHSATHUS HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

9CTETUYCCKOC OTHOICHUC K MUPY, BKIIIOYasd 3CTCTUKY 6I>ITa, HAaYYHOT'O U TCXHUYCCKOT'O
TBOpPYECTBA, CIIOpTa, TpyAa, O6I.[I€CTBCHHBIX OTHOMCHHﬁ;

IIOHHMMAaHHEC SMOIIMOHAJIbHOI'O BOSHCﬁCTBHﬂ JKHBOI npupoanl 1 e€ OECHHOCTH;,

TOTOBHOCTB K CAMOBBIPAYKEHHIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE NIPOSIBIISATH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAIBLHOTO
O1aronosy4us:

NOHMMAaHME U peasin3alus 310poBoro u 0ezomnacHoro odpasa *U3HH (3J0pOBOE MUTAHHE,
coOIr0IeHre TUTHEHNYECKUX MTPaBUII U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHH U OT/IbIXA,
peryisipHas pu3ndeckas akTHBHOCTb), O€pEeKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHWMaHMe [IEHHOCTH IPAaBUJI MHAWBUYAIBHOTO U KOJIJIEKTUBHOTO 0€3011acCHOT0 MOBEICHUS B
CUTYyalUAX, YTPOXKAOLIUX 3J0POBBIO U KU3HU JIIOJIEH;



0CO3HAHME MOCIIECICTBUMA U HETIPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEOICHUS aIKOT0JIs,
HapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:
TOTOBHOCTB K TPYly, OCO3HAaHHE IEHHOCTH MaCTePCTBa, TPYI0IIO0HE;

FOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON U COLMAIBbHON HAPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHITH TAKYIO
JIeSTCIIEHOCTE;

MHTEpEC K pa3IMuHbIM chepam npodeccuoHaANbHON AeSITeTbHOCTH, YMEHUE COBEPIAThH
OCO3HAHHEII BEIOOp Oyaymieii nmpodeccun U peaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IIJIAHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUN BCEH JKU3HMU;
7) 3K0JIOTM4YEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH Lieriecoo0pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY XKU3HU Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAHMUS,

IMNOBBIIICHUEC YPOBHA 9KOJIOTHYECKOH KYJIbTYPBbI: HpI/IO6pCTCHI/IC OIIbITA INIAHWUPOBAHUS
IMOCTYIIKOB U OLICHKHU UX BO3MOXXHBIX HOCHGI{CTBI/Iﬁ JUIA Oprnca}omeﬁ CpCanl;

0CO3HaHHE II100aILHOr0 XapaKTepa 5KOJIOIrH4CCKHUX HpO6J’I€M u HYTGﬁ HUX pCHICHUS,

CIOCOOHOCTH MCIIOIB30BATh MPUOOPETACMBIC PU U3YUYECHUU OMOJIOTHH 3HAHUS U YMEHUS TIPH
pelIeHHH TPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM MTPUPOIONIOIBE30BAaHHEM (COOIOICHUE TTPABHII
MOBEJICHUS B TIPUPO/IC, HAPABICHHBIX HA COXPAHCHUE PABHOBECHS B YKOCUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENMPUATHUE ICUCTBUI, IPUHOCSIINX BPE] OKPYKAOUIEH TPUPOAHOMN Cpeie, YMEHUE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIC YIKOJIOTHUECKUE TIOCIEICTBUS MPEANPHHIMAEMbIX JEHCTBHIM
Y MPEJOTBPALATh HX;

HaJIMYME Pa3BUTOrO 3KOJIOTHYECKOT0 MBIIUIEHUS, SKOJIOTMYECKON KYJIBTYPBI, OIbITA
JIEATEIIbHOCTH SKOJOTHYECKOM HAMPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA MU B
[103HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJILHOW IPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYKU ¥ OOILIIECTBEHHOW MPAaKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM 1 YMTATENbCKOM KYJIBbTYPBI KaK CpCACTBA B3aHMOJICHCTBUS
MCXKAY JIOAbMU W ITO3HAHUWA MHPA,

NOHMMaHMe creuruK OUOJIOTUH KaK HayKH, OCO3HaHUs €€ posid B JOPMHUPOBAHUU
PALMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIECHUS 00 OKPYKaoLIeM
MHpE KaK O €IMHCTBE MPHUPO/IbL, YETOBEKa 1 00IIeCTBa, B TO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH U pereHnH npo0aeM coXpaHeHHs MPUPOJHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTUU /ISl COBPEMEHHOM LIMBUIIM3ALUU: 00ecTIedeHnsl HOBOTO
YPOBHS Pa3BUTHUS MEIULIMHBI, CO3JaHUE MTEPCTIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pelIaTh
pecypcHbIe TPoOIeMbl pa3BUTH YEJIOBEUECTBA, TOMCKA MyTeH BbIX0/1a U3 TI100aIbHBIX
HKOJIOTMYECKUX MPpoOseM U obecriedeHns epexoia K yCTONYMBOMY pa3BUTHIO, pAallHOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;



3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOIMYECKUX 3HAHHUM B LEJISAX MOBBIIICHUS 00IIei
KYJbTYPBI, €CTECTBEHHO-HAYYHOHW I'PAMOTHOCTH, KaK COCTaBHOHM 4acTH (pyHKIIMOHATBHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHnr ONOJIOTHH;

IMOHUMAaHHEC CYIITHOCTH METOA0B ITO3HAaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKax,
CIIOCOOHOCTH HMCII0JIb30BaTh IMOJIy4aCMBbIC 3HAHUSA JIS aHaIn3a U O0BSCHEHHS SIBICHHUI
OKPYXXaroIiero Mupa U NpoucxoasAamunux B HEM HSMGHCHHﬁ, YMCHHUE O€J1aTh 000CHOBAHHbBIE
3aKIIFOYCHUA Ha OCHOBC HAYUHBIX (I)aKTOB 1 UMCIOIUXCA JAaHHBIX C TCJIBIO MMOJIYUYCHUA
JOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTBH CAMOCTOSITEIHLHO UCIIOIb30BaTh OMOJIOTHYCCKUE 3HAHUS AJId pCIICHUA Hp06H€M B
PEAIbHBIX )KU3HCHHBIX CUTYyallUsAX,

OCO3HAaHUEC ICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATECIIBHOCTh HHAWBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHHIO, K AaKTUBHOMY
NOJTYYEHHIO HOBBIX 3HAHUH MO OMOJIOTHU B COOTBETCTBUU C )KU3HEHHBIMU ITOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE pe3ybTaThl OCBOCHHS Y4eOHOTO npeaMera «buonorusy» BKIIOYAIOT:
3HAYUMBIC JUTS (POPMHUPOBAHUS MUPOBO33PEHUS 00YUIAIONINXCS MEKIUCITUTUTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE OHATHUS, OTPAKAIOIIUE [IEIOCTHOCTh HAYYHON KapTHHBI MUPa
U CIeU(HUKY METOJIOB TIO3HAHMSI, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SBIIEHUE, TPOIIECC, CHCTeMa, HayYHbIN (haKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsi, KCCIIeIOBAaHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), 00ECIICUNBAOIINE
dbopmupoBanre PyHKITMOHAITBHONW TPAMOTHOCTH M COLIMAIbHONM KOMITETEHIIMHN 00y4YaroInuXCs,
CIIOCOOHOCTH 00YUAIONINXCS UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUILITHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAIbHBIC YUeOHBIE NIEUCTBUS B TO3HABATEIILHON U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHbIe pe3yabTaThl OCBOEHUS MTPOTPAMMBI CPETHET0 0011IeT0 00pa30BaHUs TOTKHBI
OTpaXkaTh:

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:
1) 6a3oBbIe JOrHYECKHE AEHCTBHUS:

CaMOCTOSTENILHO (POPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh P OCBOEHUH 3HAHUM MPUEMBI JIOTHYECKOT'0 MBIIIJICHUS (aHaIM3a, CHHTE3a,
CpaBHEHMsI, Kilaccu(uKauu, 0000IIeH s ), pACKPBIBATH CMBICI OMOJIOTHYECKUX TTOHATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHATUSAMHU);

ONpCACIIATh HEIN ACATCIIbHOCTH, 3aaBast IapaMETPhbl U KPUTCPUU UX JOCTUKCHUA, COOTHOCHTDL
PE3YIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMHU LICIISIMUA

HCIIOJIb30BaTh OMOJOTHYECKHE MOHSITHUS JJIA 0OBSICHEHHUS (I)aKTOB U SIBJICHUH XUBOM IMpUpPOAbI;

CTPOUTH JIOTUUECKHE PACCYKICHUs (MHIYKTUBHBIC, JICTYKTHUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH BHIBOIBI U
3aKITFOYCHUS,



MPUMEHSATH CXEMHO-MO/IETIbHBIE CPEJCTBA ISl MPEJICTABIICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOUICHU B M3y4aeMbIX OMOJIOTHYECKNX 00BEKTaX, a TAKXKe MPOTUBOPEUN Pa3HOTO PoJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH peLIeHUs IPOOIEeMbl ¢ YIETOM aHAIN3a UMEIOILUXCS MaTepHAIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTUBEI B ACATCIbHOCTL, OLICHUBATh COOTBECTCTBUE PE3YIHTATOB LCIISIM, OLICHUBATDH
pUCKH MOCJICCTBHUI JACATCIbHOCTH,

KOOPJMHHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
2) 6a30BbI€ HCCJIEI0BATEIbCKHE eHCTBHS:

BJIa/IETh HABbIKaMH Y4eOHO-HCCIIE0BATEIbCKOM U MTPOEKTHOM J1eATeIbHOCTH, HABbIKAMU
paspelieHus npodsemM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB
pellIeHus MPaKTUUECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

HCII0JIB30BATh PA3JIMYHBIC BUABLI ACATCIbHOCTHU 110 IMOJTYYCHHIO HOBOI'O 3HAHUA, €TI0
HHTCPIIPCTANM, npeo6pa30BaHI/I}0 U IPUMCHCHHIO B y‘IC6HLIX CUTyalusx, B TOM YHUCJIC [IPpU
CO3JaHNHN y‘~I€6HI)IX 1 COLMAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTL Hay‘leIﬁ THUII MBIIIIJICHU A, BJIAACTD HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMH
INOHATHUAMU U METOJaMH,

CTaBUThb U CI)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4u B o6pa3013aTean0171 ACATCIIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallu3UpPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €&
pelieHus1, HaXOIUTh apTYMEHTHI JIJIsl JJOKA3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh IMapaMeTPhI
U KPUTEPUU PEICHHUS,;

AHAJIU3UPOBATH MOJYYCHHBIC B XOAC PCIICHUSA 3aJa4X PE3YIbTAThI, KDUTHYCCKN OLCHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IEJIEHANIPABIICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHS B
MpOQECCHOHAIBHYIO CPENY;

YMETb MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIZIBUT'aTb HOBBIC UACHU, IPCJIaraTb OPUT'MHAJIBHBIC ITOAXOAbI U PCHICHUA, CTABUTDH HpO6HCMBI u
3ala4M, JOITYCKArOIIE aJIbTCPHATHBHBIC PCIICHU.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMAINH (TeKCTe y4eOHOTr0 OCOOUsI, Hay4HO-
HOMYJSPHOM TUTEpaType, OMOJOTHUECKUX CIOBApsAX U CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax
NaHHBIX, B VIHTepHETE), aHaTN3UPOBaTh NH(OPMALIUIO PAa3TMYHbBIX BUJOB U (hopM
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTHh M HEITPOTUBOPEUYMBOCTD;

(bOopMyITHUPOBATH 3aMTPOCH M IPUMEHSITH PA3IMYHBIE METOJIBI TIPH IMIOUCKE B 0TOOpE
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOM /TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

HpI/I06peTaTI) OITBIT UCITOJIb30BAaHUA I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaTHBHBIX TCXHOJ’IOI‘I/II\/’I,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCITOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;



CaMOCTOSITENIbHO BEIOMPATH ONTUMAIIbHYIO (POpMY MPECTaBICHUS OHONIOTHYECKON HH(popMaIu
(cxemsl, TpadUKu, TUArpaMMbl, TaOTHUITEI, PUCYHKH U JPYTOe);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEIACTBA ITPH paboTe ¢ OMOIOTHUYECKON
uHopMaIueil: MPUMEHATh XUMUIECKUE, (PU3UUCCKHE U MATEMATHIECKUE 3HAKA U CHMBOJIBI,
dbopMyIiel, a0OpeBUATYpy, HOMEHKIIATYPY, UCIIOJIB30BATh U IPEOOPA30BHIBATH 3HAKOBO-
CHMBOJTUYECKHE CPE/ICTBA HATJISTHOCTH;

BJIAJICTh HAaBBIKAMU PACMO3HABAHMUS U 3aIIUTHI HH(OpMAIK, HHPOPMALIMOHHON 6€30MacHOCTH
JIUYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH A€ CTBHSIMM:
1) o6menne:

OCYHICCTBJIATH KOMMYHHKAIIUKU BO BCCX C(l)ean JKU3HH, aAKTUBHO Y4aCTBOBATh B AUAJIOI'C UJIA
JUCKYCCHHU I10 CYIIECTBY O6CY)KI[3€MOI71 TCMBI (y'MeHI/Ie 3aJlaBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCUTCIIBHO BBIITOJTHCHHA Hpe;[naraeMoﬁ 3ala4yi, YYUTbIBATb UHTCPCChI U
COrJIaCOBaAHHOCTDB HO3PII.IPII>1 APYrux y4aCTHUKOB JHAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

pacrno3HaBaTh HEBepOaJlbHbIE CPEACTBA OOILIEHUS, IOHUMATh 3HAYEHNE COLIMAIbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX CUTYAIlHi, YMETh CMAT4aTh KOH(MIUKTHI U BECTH
NIEPETOBOPDI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOLLIEHHSI U B3aUMOJICHCTBHUS, IOHUMATh HAMEPEHUS APYTHX
JOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOIIEHHUE K COOECEHUKY U B KOPPEKTHOM opme
(bopMynMpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.
2) COBMeCTHAsl AeATeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHIMBHIyaIbHON pabOThI IpH
peleHnH OMOIOTnYecKoi MpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BLI6I/IpaTL TEMATUKY U METOAbl COBMCCTHBIX JIEUCTBUI C y‘léTOM O6IJ_II/IX HHTCPCCOB U
BO3MOKHOCTEH KaXJ0T0 4JIC€Ha KOJIJICKTHUBA,

IIPUHUMATH LE€JIM COBMECTHOM IEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUSA 110
€€ JOCTMKEHHUIO: COCTABIIATH IUIAH JEHCTBUN, PaCIPEIEsATh POJIU C YYETOM MHEHUHN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATh KAYCCTBO CBOCT'O BKJIaJda U KaXXJ10Ir0 Y4aCTHHUKAa KOMaHbI B O6HII/II\/’I PE3YIbTAT MO
p83pa6OTaHHI>IM KPUTCPUIM,

npeajaratb HOBBIC IPOCKTHI, OLICHUBATL UACHU C MO3UIIUHN HOBU3HLBI, OPUTMHAJIIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYIICCTBJIATH MO3UTUBHOC CTPATETHIYCCKOEC MOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOSBIIATH
TBOPYECTBO U BOO6p8.)KCHI/Ie, OBITH HWHHUIUATHUBHBIM.

OBJ]aZIeHI/Ie yHI/IBepcaﬂbelMH per.]]ﬂTI/IBHI)IMI/I HeﬁCTBHﬁMH:
1) camoopranu3anusi:

HCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUISl BBISIBJICHUS POOJIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTUUECKUX 3HAHUH II€JIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHMX
JIEMCTBUSIX U MOCTYIKaX 110 OTHOLIEHUIO K KMBOU MPUPOJIE, CBOEMY 370POBBIO U 3JJ0POBBIO
OKPY’KaIOIINX;



CaMOCTOSITENILHO OCYIIECTBIISITh IO3HABATEIBHYIO NESTEIILHOCTD, BBISIBISThH MPOOJIEMBI, CTABUTH
1 GopMyIHUpOBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JAESITEIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITEJILHO COCTaBIISATh IUIaH PEIIEHUs MPoOJIeMBbl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;
OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (POPMUPOBAHUIO U MIPOSABICHUIO IIUPOKOM 3PYAULIMU B Pa3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OICHKY HOBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTL, OLICHUBATD
COOTBCTCTBUC PC3YJIbTATOB LECJISIM;

BJIa/IETh HAaBbIKaMH I03HABATEIbHONU PEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUI, CIOIB30BATh NPUEMBI pedIeKcCun
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELLICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JEATEIIHOCTH;
3) npunsiTHe ceds M APYIUX:

IPUHUMATH ce0sl, IOHUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;
IpU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBAaTb CIIOCOOHOCTH TOHUMATh MUD C O3UIUHU APYroro 4€JI0BCKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmetHsble pe3ynbraThl ocBoeHUs mporpaMMbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue Juist yaueoHoro npeamera «broaorus» HayuHble 3HaHUS, YMEHUS U
CHocoO0BI ACUCTBUI 110 OCBOEHUIO, UHTEPIIPETALIMH U Pe0Opa30BaHUIO 3HAHUH, BUJIbI
JESTEIbHOCTH 110 MOJIYyYEHHI0 HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAaHUN B PA3JIMYHBIX Y4EOHBIX
CUTYallUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPECTABICHBI 110 TOAAM 00YUYEeHHUS.

[TpenmMeTHBIC pe3yabTaThl OCBOSHUS yueOHOTo peameTa «buonorus» 6 10 knacce TOTKHBI
OTpaXkaTh:

c(OpMHPOBAHHOCTb 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHMS, O BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKphIBaTh COJIEpKaHNe OMOJIOTUYECKUX TEPMUHOB U MOHATHIL: )KU3HB, KIIETKA,
OpraHusM, MeTabou3M (0OOMEH BEIIECTB U MPEeBpaIlleHUe YHEPTHH ), TOMEOCTa3



(camoperymsus), ypoBHEBAsI OpraHU3alus KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHHUE M3JIaraTth OMOJIOTUYECKHE TEOPUH (KJICTOYHASI, XDPOMOCOMHAsA, MyTallHOHHAS,
[EHTpaJIbHAas JOrMa MOJICKYJIIpHO# Ouosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1.
Baguiosa) u yuenus (0 eHTpax MHOT00Opa3Hst U MPOUCXOXKACHHS KYIbTypHBIX pactenuii H. U.
BagunoBa), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMCHUC BJIaACTb MCTOAAaMHU HAYYHOI'O ITO3HAHUA B OHOJIOTHH: HaGJIIOI[eHI/Ie 1 OIIMCaHHMEC )KHUBBIX
CUCTEM, ITPOLECCOB U HBHGHHﬁ, opranu3anus U IIPOBEACHUC OHOJIOrHYECKOI0 OKCIICPUMCEHTA,
BBIIBMIKCHUC T'MIIOTC3bI, BHISIBJICHUC 3aBUCUMOCTH MCXKAY UCCICAYCMbIMU BCIIMYMHAMU,
00BsACHEHHE IMOJIYYCHHBIX PE€3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TGOpI/Iﬁ n
3aKOHOB, YMCHHEC [1€JIaTb BBIBOJAbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIACISATH CYIECTBCHHBIC TPU3HAKH BUPYCOB, KJIIETOK MPOKAPHUOT M SYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHA BEUIECTB H
NPEBpAICHHs SHEPTHH B KJIETKE, (POTOCHHTE3A, IUTACTHYECKOTO U DHEPTeTUIECKOT0 0OMeHa,
XEMOCHHTE3a, MUT03a, Mei03a, OTUIOZ0TBOPEHUS, PA3MHOXKCHHS, HHIUBUIYATBHOTO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMCHUEC IPUMCHATD ITOJYUCHHDBIC 3HAHUSA IS OOBSICHEHUS 6I/IOJ'IOFI/III€CKI/IX mponeccoB 1
SIBIICHUM, JIJISl IPUHSATHUS MIPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM XKU3HHU C 1IEIIBI0 00CCIICUCHUS
0€301aCHOCTH CBOETO 3/I0POBbS M 3/I0POBbS OKPYKAFOIIUX JIFOJCH, COOIIOICHUST HOPM
IpPaMOTHOTO TIOBEJICHHS B OKPY KaIOIIeH MPUPOIHOM cpejie, MOHUMaHNe HE0OX0UMMOCTH
HCITIOJIB30BAaHUA IIOCTI/I)KCHI/Iﬁ COBpeMCHHOf/’I 6I/IOJIOFI/II/I 1 OMOTEXHOJIOTUH AJId paiuOHaJIbHOT'O
NIPUPOIOTIOIB30BAHNUS;

YMCHUEC pCIIaTh 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3a/Jla4 HA MOHO- U III/IFI/I6pI/II[H0€ CKpCIIMBAaHHC,
CHOCIIIICHHOC HACJICAOBAaHUEC, COCTABJIATh CXCMbI MOHOI‘I/I6pI/II[H01"O CKpCIIUBAaHUA OJIA
MMpeaACKasaHus HaCJICAOBAHUA IIPU3HAKOB Y OPraHUu3MOB,

YMEHHE BBITIONHSATH JTA00pATOPHBIE U IPAKTHUECKHUE PabOTHI, COOI0IaTh MpaBUiia Mpu padoTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(HOPMAIINIO OMOTOTHIECKOTO
COJIepKaHUsl, BKIIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3JIMUYHBIX HCTOYHUKOB (Cpe/ICTBa
MaccoBoi MHGOPMAIIUHU, HAYYHO-TIOMYIIIPHbIE MaTEpUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHS, 0000111as OMOIOTHYECKYIO
I/IHq)OpMaHI/IIO U3 HECKOJBKUX UCTOYHUKOB, FpaMOTHO HCIIOJB30BaTh HOHHTI/II\/'IHI)H\/’I annapaT
OHOJIOTUH.

[IpeameTHBIEC pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «buonorusi» ¢ 11 Kaacce NOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOU KapTHHBI MUPA U
HAyYHOTO MUPOBO33PEHMSI, O BKJIA/I€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJIEpKaHNe OMOIOTMUECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIIIHS,
reHo(OH/T, FBOJIIOIUS, IBIKYILUE CUIIBI ((PaKTOPBI) IBOIIOIMH, TPUCTIOCOOIEHHOCTh
OpraHU3MOB, BUJI000pa30BaHUE, IKOJIOTHYECKUE (PaKTOPhI, SKOCUCTEMA, TPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas mupaMmuaa, ouoreoueHos, onocgepa;

yMEHUE u3JlaraTh OMOJIOTUYECKHE TeOpUH (IBoJonoHHas Teopus Y. JlapBuHa, CHHTETHYECKast
TEOpHsl IBOIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactea K. M. bapa,



Yyepe0BaHUS TJIABHBIX HampaBlieHui U myTeit sBomrorun A. H. CeBeprioBa, yueHus o 6mnochepe
B. U. BepHaackoro), onpenensiTe TPaHUIbl UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMCHUC BJIaACTb MCTOAaMHU HAYYHOI'O ITIO3HAHUA B OHOJIOTHH: HaGJIIOI[eHI/Ie 1 OIIMCAaHHMEC )KHUBBIX
CUCTEM, ITPOLECCOB HBHCHHﬁ, opranu3alus U IIPOBEACHUC OHOJOrHYECKOIo OKCIICPUMCHTA,
BBIIBMIKCHUC I'MIIOTC3bI, BHISIBJICHUC 3aBUCUMOCTH MCXKY UCCIICAYCMbIMU BCIIMYNHAMU,
00BsACHEHHE IMOJIYYCHHBIX PE€3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TGOpPII;'I n
3aKOHOB, YMCHHEC [1€J1IaTb BbIBOJAbI HA OCHOBAHHWU IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIJICTISTH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOIOTHYECKIX OOBEKTOB: BHJIOB,
HOMYJISIUHI, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOIIEHO30B U SKOCUCTEM,
0COOCHHOCTH ITPOIIECCOB: HACIEACTBEHHON N3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpAa,
BU000pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTUIECKUX (PaKTOPOB HA
OpraHU3MbI, IEPEHOCA BEIIECTB M TOTOKA YHEPTUH B 3KOCHCTEMaX, aHTPOIIOT€HHBIX H3MEHEHUH
B DKOCHUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B
ouocdepe;

YMCHUEC MIPUMCHATD MOJYUCHHDBIC 3HAHUSA 11 OOBSICHEHUS 6I/IOJ'IOFI/I‘I€CKI/IX mponeccoB 1
SIBIICHUM, JIJISl IPUHATHUS TIPAKTUYECKUX PEIICHHUH B TIOBCEHEBHOM KHU3HH C IIEIBI0 00CCIICYCHUS
0€30MaCHOCTH CBOETO 3JI0POBbS M 3/I0POBbS OKPYKAFOIIUX JIFOJCH, COOIOICHUS HOPM
IPaMOTHOTO TIOBEJICHHS B OKPYIKaIOIIeH IPUPOIHON cpejie, MOHUMaHNe HE0OXO0UMOCTH
HCITIOJIB30BAaHUA IIOCTI/I)KCHI/Iﬁ COBpeMCHHOf/’I 6I/IOJIOFI/II/I IJId paliluOHaJIbHOTO
NIPUPOIOTIONB30BAHNUS;

YMCHUEC pCUIaTh 3JICMCHTAPHLBIC OHOJIOrYecKue 3aaa4u, COCTaBJIATh CXCMBI IICPCHOCA BCUICCTB
H DHCPIUH B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHE BBIOJHATH J1a0OpaTOPHBIE U IPAKTUUYECKUE pabOThI, COOJI0IaTh paBuia Ipu padoTte ¢
yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUICCKHU OIIEHUBATh M HHTEPIPETUPOBATH HH(POPMAITUIO OMOJIOTUIECKOTO
COJIep>KaHusl, BKIIOYAIOMIYIO MICEBJJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOUHUKOB (CpeAcTBa
MaccoBO# MH(GOpMAIUHU, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIbl), PACCMAaTPUBATH II100aTbHbIE
HKOJIOTMYECKHE TTPOOIIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIICHHS, 0000111as OMOJIOTHYECKYIO
I/IHq)OpMaHI/IIO U3 HECKOJBbKUX UCTOYHUKOB, FpaMOTHO HCIIOJIBb30BaATh HOHSITI/II\/’IHI)H\/’I annapaT
OHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Haumenopanue LOIECTRO DuekTpoHHbIE (UG POBDbIE)
Ne n/n | pasmenioB u Tem acos P Hep
o0pa3oBaTe/bHbIC PeCypChl
nporpaMmbl Beero
1 buonorus xak Hayka 2 bubsmotexa
yE IIOK https:/m.eds00.ru/7f41¢292
9 JKuBbie cucTeMbl U 1 bubnuoteka
WX OpraHu3aIus IIOK https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB 8 bubnuorexa
U CTPOCHHE KICTKH HOK https://m.edso00.ru/7f41¢c292




4 KusaenesareabHOCTD 6 Bbubnuoreka
KJIETKH LHOK https://m.edsoo.ru/7f41¢c292
PasmHoxeHue n
5 MHAUBUAYaAJIbHOE 5 bubnmnoreka
pa3BUTHE IMOK https://m.edso00.ru/7f41¢c292
OpPraHu3MoB
o Mmoo
IIOK https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
Cenexus
7 OpraHU3MOB. 3 Bbubnuoreka
OCHOBEI IHOK https://m.edsoo.ru/7f41¢c292
OHMOTEXHOJIOTUHU
8 PesepBHOE Bpems 1 bubmorexa
p p HOK https://m.edso00.ru/7f41¢c292
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
11 KJIACC
Hanmenosanue mommectso diekTpoHHbIE (LM (POBbLIE)
Ne n/n | pasnenos m Tem | ‘13COB P Hop
o0pa3oBaTejibHbIE PeCYpPChI
NMPorpamMmbl Beero
1 DBOIOIMOHHAS 9 bubnuoreka
OHoJI0rHUs IHOK https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHuE U
2 a3BUTHE KU3HU 9 bubmaorexa
p IHOK https://m.edsoo.ru/7f41cc74
Ha 3emMiie
Opranusmsl 1
3 OKpyKatoIas 5 bubnmnoreka
IIOK https://m.edsoo.ru/7f41cc74
cpena
4 gﬁﬁﬁiﬁﬁiﬁiié; 9 bubmaorexa
IHOK https://m.edsoo.ru/7f41cc74
CUCTCMBI
5 PesepBHOE BpeMmst 2 Bubmiorexa
p p LIOK https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I1O 34
IMPOT'PAMME

ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC




Ko.1-

Ne n/m | Tema ypoxka BO cpoku | JI/3

4yacoB

1 buonorus B cucreme Hayk 1
MeTo1bl TO3HAHUA )KUBOM TPUPOJIBI.

2 [TpakTrueckas padota Ne 1 «Mcmons3oBaHue 1
Pa3IMYHBIX METOJIOB MPU U3yUYECHUU
OHOJOrHYEeCKIX 0OBEKTOB

3 Bronorudeckne cUCTEMBI, IPOIECCHI U KX 1
U3y4eHUe

4 XUMHUYECKUI cOCTaB KJIeTKu. Boga u 1
MUHEpPAIbHBIE COU

5 benku. Coctas u cTpoeHue 0eIKoB 1
DepMeHThl — OMOJOTHYECKHE KaTallu3aTOPHhI.

6 JlaGopatopnast pabora Ne 1 «3yuenue 1
KaTaJUTHYECKO aKTUBHOCTU (EPMEHTOB (Ha
PUMEpPE aMIJIA3bI HITA KaTalas3bl)»

7 Vraesoasl. JIumuast 1

8 Hyxnennosbie kucnotsl. ATO 1

9 HcTtopust 1 MeTOAbl NU3yUeHUs KIETKU. 1
Kiterounas reopus

10 KineTtka xak negocTHas )KABasg CHCTEMA 1
CtpoeHnue dyKapuoTUYECKON KIIETKH.

JlaGopatopHas pabota Ne 2 «M3yuenue

11 CTPOCHHUSI KJIETOK PACTEHUM, )KUBOTHBIX, 1
rpuOOB 1 OaKTepHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE)»

12 OOMeH BelecTB WM MeTaboIu3M 1

13 ®dorocuHTe3. XEeMOCUHTE3 1

14 OHepreTuyeckuii oOMeH 1
JKvi3HEeHHBIN UK KIeTKU. JefeHre KIeTKH.

Muto3. JlabopatopHas padorta Ne 3

15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 1
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpEerapaTax»

16 buocunres 6enka. Peaknys MatpuaHOTO 1
CUHTE3a

17 Tpaucasius — OuocuHTe3 Oenka 1

18 Hexknerounsie ¢popMbl )KM3HU — BUPYChI 1




19

@DopMBbl pa3MHOKEHHUS OPTraHU3MOB

20

Metios

21

OO0pa3oBaHue 1 pa3BUTHE TOJOBBIX KIECTOK.
OmnonorBopenue. JlabopatopHas padora Ne 4
«M3yveHune cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax»

22

I/IH,I[I/IBI/II[yaJ'II)HOG Pa3BUTHEC OPIraHU3MOB

23

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
N3MCHYNBOCTH

24

3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB.
MoHOoruOpuIHOE CKpEITMBAHKE

25

JurubpuaHoe cKkpenBanmue. 3aKoH
HE3aBHCUMOTI'0 HACJIEIOBAHUS ITPU3HAKOB

26

CueruieHHOE HacJeI0BaHUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA
TOTOBBIX MUKpPOIIpEapaTax»

27

I'enetuka nmona. HacinenosaHnue IIPHU3HAKOB,
CIHCIIJICHHBIX C ITIOJIOM

28

N3menunBocts. Henacnencreennas
M3MEHYMBOCTb. JIJabopaTopHas padota Ne 6.
N3yuenne MoupuKaMOHHOW N3MEHUNBOCTH,
MOCTPOEHKE BapHaLlMOHHOTO Psiia U
BapUALMOHHON KPUBOI»

29

Hacnencrsennas n3MeHYHBOCTE.
JlaboparopHas pabota Ne 7. «Ananu3
MyTalui y Ipo30(QuiIbl Ha TOTOBBIX
MUKpOTpenaparax»

30

I'eneTnka uenoBeka

31

PezepsHblil ypok. O600111eHIE 110 TeMe
((HaCJ'IeI[CTBeHHOCTB 1 U3MCHYHUBOCTH
OpTraHU3MOBY

32

Cenekius Kak HayKa M TIpoIiecc

33

MeTtoanl U JOCTHXKEHHS CEISKIINU paCTCHI/Iﬁ )51
JKHUBOTHBIX

34

buorexnonorus xak OTpaciib MIPOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KJIACC




Ko.J1-

Ne n/m | Tema ypoxka BO cpoku | /I/3

4yacos

1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1

5 Hcropus pa3BUTHA IPEACTaBICHUN 00 1
SBOJIIOIINH

3 MuUKpO3BOIIOHS 1
[Tomynsiust Kak seMeHTapHas equHHUIA

4 BUJa ¥ dBoroIH. JlaboparopHas pabora Ne 1
1 «CpaBHEHHUE BUIOB 11O
MOP(OTIOTHUECKOMY KPUTEPUIO»

5 JBukyiiye cuibl (3eMeHTapHbIe (PaKToOphI) 1
HBOJIOIUH

6 EcrecTBenHbIit 0TOOpP B €ro GopMbI 1
Pe3ynbraTsl 3BOMIONNN: TIPUCTIOCOOIEHHOCTh
OpPraHU3MOB M BHJI000pa30BaHUE.

7 JlaGopaTtopHast pabota Ne 2 «Onucanue 1
MPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHTEJIBHOTO XapaKTepa

8 Hanpapnenust u myTu MaKpO3BOIIOIHH 1

9 HeobpaTumocTs 3BOITIONINAN 1

10 HcTopus xu3HU Ha 3eMJIe U METOABI €€ 1
U3ydeHUS

11 ['unoTe3pl NPOUCXOKICHUS JKU3HU Ha 3eMIle 1

12 Pa3BuTHe xu3HM Ha 3emIie 1o 3paM U 1
nepuojam
OCHOBHBIE ITaITBI YBOJIIOIIUH PACTUTEILHOTO

13 U J)KUBOTHOro Mupa. [IpakTuueckas pabota 1
Ne 1 «M3yueHne HCKOMAaeMbIX OCTAaTKOB
pacTeHH U )KUBOTHBIX B KOJUIEKLIUAX)

14 CoBpeMeHHas cucTemMa OpraHM4eckoro Mupa 1

15 DBOJIOIHS YeJIOBeKa (aHTPOTIOTEHE?) 1

16 JIBrokynue cuibl ((hakTOphl) aHTPOIIOTEHE3a 1

17 OcCHOBHEBIE CTaaNU DBOJIIOIMH YeJI0BEKa 1

18 YenoBeueckue packl U MPUPOIHBIC 1
aJIaTrTaliiy 9eJI0BeKa

19 PesepBHblit ypok. O000111€HNE 11O TEME 1

«Bo3HnkHOBEHHE U Pa3BUTHUC )XKM3HU HA




3emiie»

20 DKOoJIOTHs Kak HayKa 1
21 Cpenbl 00uTaHUs U YKOJIOTHYECKUE (DAKTOPHI 1
AbGuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
29 OCOOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT 1
obutanusy. JlabopaTopHas padora Ne 4.
«BnusHIE cBETa HA POCT U pa3BUTHE
YEpEeHKOB KoJIeyca
23 BuoTtnueckue akropsr 1
DKOJIOTUYECKUE XapaKTePUCTUKU
24 nonyisiuuu. [Ipaktuueckas padora Ne 2 1
«IToacY€T MIOTHOCTU NOMYJIALMI Pa3HBIX
BHUJIOB PACTEHUI
25 Coo01iecTBa OpraHu3MoOB — OHOIEHO3 1
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 Okonorudeckue nupamuabl. CBoiicTBa 1
skocuctem. Cykueccust
28 [TpuponHbIe 3KOCUCTEMBI 1
29 AHTPONIOTEHHBIE YKOCUCTEMBI 1
30 bruocdepa — rimodanpHas 3xocucTeMa 3eMITH 1
31 3aKOHOMEPHOCTH CYIIECTBOBaHMs OHOC(EpBI 1
32 UYenosedecTBo B Onocdepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI M YEIOBEYCCTBA 1
34 PezepsHblil ypok. O600111€HIE TEMBI 1
«Coo00111eCcTBa ¥ 3KOJIOTUYECKHE CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




