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COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMH, TEXHHMYECKUMU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (uiocodueid, STHKOW, 3CTETUKOHM M mpaBoM. Pomnb Ouosioruu B
dbopMUPOBaHNUN COBPEMEHHOU Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKIX HaYK.

MeTopl TO3HAHMS KUBOU MPHUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, ONMCaHUe, U3MEpPEHHE,
KJaccuukanus, MOJAETMPOBAaHNE, CTATUCTHIECKAs 00padOTKa JaHHBIX).

JdemoncTpanum:

[Moptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHUE pPAa3NIUYHBIX METONOB MpPH H3YyYCHUU
OMONOTUYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPraHU3aIUS.

JKuBpie cuctembl (OMOCHMCTEMBI) KakK TMpeAMeT u3ydeHus Ouonoruu. OTIudue KUBBIX
CHUCTEM OT HEOPTaHUUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM M HX pa3HooOpasue. YPOBHM OpraHM3allud OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(hHEPHBIA.

JdemoncTpanum:

Tabmuupel 1 cxembl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBOU
PUPOIBI».

O6opynoBanue: mojaens Monekynbl JTHK.

Tema 3. XumMu4ecKuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKUI COCTaB KJIETKH. XuMHYeCcKue 3JIEMEHTHI: MAaKpO3JIEMEHTHIL,
MUKpO3JIeMeHTHl. Bosia 1 MUHEpanbHbIE BEIIEeCTBA.

OyHKIMK BOJABI U MUHEPAJbHBIX BemlecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne OeNKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMEHUMBIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAsl, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUN OEIKOB.

®epMeHThl — Ouonornyeckue karamm3aropbl. CTpoeHue (epMeHTa: aKTHUBHBIA IICHTD,
cyocrpatHas creuuduurocte. Kodepmentsl. Buramuupl.  OTnwumst  GEepMEHTOB  OT
HEOPraHUYECKUX KaTalln3aTOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U e30Kkcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W Mojucaxapuibl (Kpaxmals, TJIMKOTeH, Ieiunono3a). buonorndeckue QyHKIUH
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomumuabl, crepounbl. [ 'uapoduabHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHKIuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMUAOB KaK
HMCTOYHHUKOB SHEPTUU.
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Hyxneunoseie kucnotel: [JHK u PHK. Hykineornasl — MOHOMEPBI HYKJIIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuum PHK. Buger PHK. AT®: crpoenue u
byHKIHn.

[utosoruss — Hayka o kjeTke. KietouHas Tteopuss — mpumep B3aUMOJACHCTBHUS HUIEH U
(dakTOB B HAyYHOM MO3HAHUU. MeTOo1bl U3y4eHUS KIETKH.

Krnerka kak menoctHas xwuBas cucrema. OOIue MpU3HAKN KIETOK: 3aMKHYTasi Hapy KHas
memOpana, mosiekynbl JJHK kak reneTuueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapruOTHUYECKON KiIeTKu. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TIIHMKOKAIHUKC, UX (YHKIUU.
[Tnazmatnueckass memOpaHa, e€ cBoiicTBa W GyHKmuH. [luTommasma w €€ OpraHoOWIbI.
OnnomemOpannbie opranoubl kietku: DI1C, ammapat ['ombmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOW/bl KJIETKH: MHUTOXOHJAPHUH, IutacTUibl. [IpoMCXOXKIeHWEe MUTOXOHIAPHM U TJIACTH.
Buner mnactun. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIIE€TOYHBIHN IEHTP, IIEHTPHOJIH,
PECHUYKH, XI'YTUKU. OYHKIIMU OPraHOUJOB KJIETKH. BritoueHus.

Snpo — perynaropHslii ieHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, Kapruoria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammsl:  «PacnpeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIE,
«Pacnipeenenue XUMUYECKUX FIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmunpsl u cxembl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTe3 Oenkay, «CTpoeHrne MoIeKybl Oenka», «CTpoeHne GpepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapruoTHIECKON
KIeTKn», «CTpoe€HHEe >KUBOTHOM KIETKW», «CTpO€HHE pacTUTENIbHON KIETKH», «CTpoeHue
MPOKAPUOTUYECKOH KIETKNY, «CTpOEHUE SApa KIETKU», «Y TIIEBOABIY, «JIMIUIbI».

Ob6opynoBaHue: CBETOBOW MHMKpPOCKOI, 00OpyIOBaHWE Ui NMPOBEACHHS HAOIIOICHUM,
U3MEPEHU, IKCIIEPUMEHTOB, MUKPOIPENApaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTHYecKHe padoThi:

JlaboparopHast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
pUMEpE aMIIIa3bl U KaTalasbl)».

JlaGopatopnast pabota Ne 2. «M3ydeHume CTpOEHHUs KJIETOK pACTCHUH, KUBOTHBIX H
OaxkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCaHHE».

Tema 4. /KuzHeneATeIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMuM3M. AcCHUMUIAIUS  (TUIACTHYECKH OOMEH) H
JTUCCUMMJIISAIINS (SHEPTeTHYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca Mertadonuzma. Posb
3aKOHOB COXPAHEHHS BEUIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHublif. Posib depmenToB B 0OMeHe
BELIECTB U IIPEBPALIEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3bl QorocuHTe3a. Peaknum (dorTocuHTE3a.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusiaue ycnoBuit
cpezpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILICHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHHIA.
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XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHWE XEMOCHHTE3a /IS KU3HHU Ha
3emie.

OHepreTuyecknii oOMeH B KJeTke. PacmieruieHme  BEIECTB,  BBIACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl S3HepreTudeckoro oomena. I['nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkucieHHMe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENbHOE
docdopunupoBanne. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuyHoro cuHre3a. l'enernueckas wundopmamms u JHK. Peammzauums
reHeTH4YeCKON MHpOpMaIuu B KJIETKe. [ €eHeTHYeCKUil KOJ W ero CBOWCTBa. TpaHCKpUITIUS —
matpuuHblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocoM B OnocunTese Oenka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropus otkpeiTus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHuii, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMmmyHoaedunta yesopeka

(BUY) — Bo3Oymurtens CIIMJa. OOparHas TpaHCKpUMIHMS, peBepTraza M HHTErpasa.
[Ipodunakrrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoHcTpanmu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumet u cxembl: «Tunmbl  muTaHus», «Mertabonusmy»,  «MHUTOXOHIPUSY,
«DHepreTrueckuii 0OMen», «Xjoporacty, «Dotocuntes», «Crtpoenne [IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «leHernueckwii kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukamusa JTHK».

Ob6opynoBanue: Monenu-amminkayu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUe KIETKU», MoJienb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHNEe M HHAUBHUIYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiu KU3HEHHbIM UK KieTku. MuTepdaza m mutos. Ilpomeccsl,
npotekaromue B uHTEpdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOWIHBIM W TaIrUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramuum wmwurtosa. Ilpouecchl, mpoucXoAsiUe Ha Pa3HBIX
CTausAX MUTO3a. bHONOrM4eCKuid CMBICII MUTO3a.

[TporpamMmmupyemasi ru0esb KIETKH — alomnTo3.

@opMBI  pa3MHOKECHHSI OpPraHM3MOB: Oecrioioe W TMOoJIoBoe. Bumbl  Oecronoro
Pa3MHOXXEHHS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJIHO- U MHOTOKIIETOYHBIX, CIIOPOOOpa3oBaHueE,
BETe€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHM3MOB, €r0 3HAYEHHUE IS
CEJIEKLINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTJIMYHUS OT OECTIOIOTO.

Meiio3. Craguu meiosza. [lporeccel, mpoucxoasume Ha cragusix Mmeinosza. [loBenenue
xpomocoMm B Mero3e. Kpoccunrosep. buosnornueckuii cMbIC U 3HAYEHHE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [1o/10BBIE *Kene3bl:
CEMECHHHMKHU U sSUdHUKH. OOpa3oBaHHE W PAa3BUTHUE TOJOBBIX KIETOK — rameT (CIepMaTo30u,
SIMIIEKJIETKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK U
criepmaro3onaoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATHHOTO PA3BHTHS Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpPYJSALUs,
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opranoretes. [ToctamOpuoHanbHOe pa3zBuTHE. THIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrnusHME cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaJANHN
pa3BUTHA.

JdemoncTpanum:

Tabmuuel u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOifHOE OMIIOOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHu», «JleneHue KIETKH
Oaktepuii»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBI», «KIETOUHBIN ITUKID»,
«Pemmukanua THK», «Muto3», «Meiio3», «IIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeToreHes y
MJIEKOMUTAIOIINX U YeNloBeKay, «OCHOBHBIE CTAIMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKporpemnaparbl «CrepMaTo30Uibl MIIEKOMUTAOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-aniukanus «Jlenenne knetkny», monens JJHK, Mogens metadazHoit XpoMOCOMBI.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopaTtopnast pabora Ne 3. «HabmtoneHne MUTO3a B KJIETKaX KOHYHMKA KOPEIKa JyKa Ha
TOTOBBIX MUKpOMpenapaTax».

Jlaboparopnas pabora Ne 4. «V3ydeHue CTPOEHHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HaciieacTBEHHOCTb M U3MEHYMBOCTH OPraHM3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropuss pa3BuUTHS TE€HETUKH. Poiib 1LHMTONOTMU U
SMOPHOJIOTUN B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCHUCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeTonbl TEeHEeTUKH (THOPHIOJOTMYECKUHM, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTHM  HAcleOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenewm.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eInHO-00pa3us ruOpHuI0B MepBoro nokosieHus. [Ipasuno
JOMUHMPOBAHUA. 3aKOH paclieruieHus NOpu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe  CKpenuBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTH4eCKHEe OCHOBBI IUTHOPUIHOTO CKpENIMBaHHs. AHAIW3UPYIOIIEE CKpEIIMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS IS ONIpEAETICHHs TeHOTHUIIa OCOOH.

CueruieHHOe HacnefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJe0BaHMIO TeHoB. HapylieHue crierieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €HETUUECKuEe KapThl.

I'enetnka mosia. XpoMOCOMHOE OMNpEEICHUE TM0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACIIEACTBEHHAs! U HacleACTBeHHasA. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuanuonsslii psig u BapuanuoHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peakiunu. CBoHCTBAa MOIUPUKAIIMOHHONW N3MEHYNBOCTH.

HacnencreHnnasi, uiM TeHOTHUINHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
Meii0o3 W TOJOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW M3MEHUYMBOCTH. MyTalmoHHas
u3MeHuuBoCTh. Kiaccudukaiuss mMyTauuii: TreHHbIe, XpOMOCOMHBIE, T'€HOMHbIE. YacToTa u
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NPUYHHBI MyTaluid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICICTBEHHON
n3menunBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOJbl T€HETHKH YeEJIOBEKA:
TE€HEAJOTUYCCKUM, OJIM3HEIOBBIM, [HUTOTCHETHYECKUH, OHOXUMUYECKUHA, MOJICKYJISIPHO-
reHetudyeckuid. COBpPEMEHHOE ONpeleJIeHue TEeHOTUIA: TOJTHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKE, B ToM umcie ¢ nomoilpio [T[[P-ananusa. HacnenctBenHbie 3a0onieBaHus
yelioBeKa: TreHHble Oosie3HH, OO0JIe3HHM C  HACJIECTBEHHOW  IpeapacrlojoKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 3M10pOBOTrO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U JICUCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIMIIMHCKON TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUUYECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpanmu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUAHOE CKpEUIMBAaHUE U €ro LUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUS] M €ro LUTOTCHETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomOTHMYECKHE OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAHUS,
«Merio3y, «B3anmMoneicTBUE ajlIeNIbHBIX I'€HOBY, «l'€eHeTuUeCKrne KapThl PaCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIENOBAHUS, CLEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Bunbl wusMenunBoctny», «MoaudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymn KpoBW», «MyTallioHHAs
U3MEHUYUBOCTbY.

Ob6opynoBanue: Moaenu-ammukanuu «MoHoruOpuaHoe ckpemuBaHue», «HemnomaHoe
JOMHUHUpOBaHHUE», «/lurubpuanoe ckpeniuBanue», «llepekpéct XpomMocomM», MHKPOCKON H
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIbEB U OKPACKU Teja), Tepdapuid
«I"opox moceBHOW».

JlaGopaTopHble H MpakTH4YecKHe padoThi:

JlaGopaTtopnast pa6ora Ne 5. «M3y4ueHue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPETapaTaxy.

JlaGopatopHnast padota Ne 6. «/3yyeHne MOAUPHUKAIIMOHHON U3MEHYHBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BAPUALMOHHOW KPUBOI.

Jlabopatopnast pabora No 7. «AHamu3 wMyranmwii y Jpo30miibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX UEIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W Mpouecc. 3apoKJICHHE CENeKIUU U ToMecTukamus. Yuyenue H. W.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTps
MPOUCXOXKICHHS TOMALTHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIE METOBI CENEeKIMU. MacCOBBIM U MHAWBUAYATbHBI OTOOPHI B CEJICKITUU
pactenuii U xKUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoacTBeHHOE CKpenBaHe — MHOPUANHT.
Uucras snuHusa. CKpelMBaHWE YUCTBIX JHHUWA. [erepo3uc, wuim rubpuaHas cuia.
Heponcteennoe ckpemmBanue — ayrOpunuar. OtpanénHas ruOpuamzanmuss U e€  yClexw.
NcKkyCcCcTBEHHBI MyTareHe3 M IMOJYyYEHHE MOJUILIONI0B. JlOCTHXKEHUS CENEeKLMU PacTeHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.
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buotexHosmoruss Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXKXEHEpHUsA. OTalbl CO3IAHUS
pexomOunantHoi JIHK u Ttpancrenneix opranu3moB. Kierounas umxenepus. Kietounble
KyIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuidl. KilonupoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO3SMCTBECHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpodmembl. MO —
FeHeTUYeCKU MOAU(DUIIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauu:

[optpetsr: H. U. BaBunos, . B. Muuypum, I'. /1. Kapneuenko, M. ®@. IBaHoB.

Tabmupel u cxeMbl: Kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenui», «llopoabl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3ammsy, «Paborer akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ounorexHonoruny, «Kiaerodnple KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHWE U MEPEHOC
TE€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJSKU IJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CebCKOX03sHCTBEHHBIC PACTCHUS.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

Okckypcusi«OCHOBHbIE METOIbl U JOCTHKEHHS CEJIEKIIMM PACTeHHM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035CTBO, TA00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceiiky BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPHM. OBOJIIOLIMOHHAS Teopus U €€
MeCTO B OHoJoruu. BinsHue 3BOIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbctBa HBonmonuu. [laneoHToMOrMYECKHne: MOCIEI0BATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETONUCH, NIepexoanbie Gopmbl. buoreorpaguueckne: cxoncTBo
U paznnuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHEe: CXOJACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJIOTMYHBIE, PYyAMMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHU3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHMU3MOB.

OpomounonHass Teopuss Y. [lapBuna. IIpennocbuiki BO3HUKHOBEHHS JIapBUHHU3MA.
JBuokymiye Cwibl ABOMIOLMHM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUMBOCTb, OOppba 3a CylIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus sBostonun (CTI) u e€ 0oCHOBHBIE TTOJIOKECHHUS.

MukposBontonus. [Tonynanums kak eIMHALIA BUAA U SBOTIOLUN.

JBmwxyume cuibl ((hakTophl) BOJIOLUU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAs HM3MEHUYUBOCTh. [lomynsiuoHHbIe BOJHBI M JApeild reHoB. Wzomauus wu
MUTPALHSL.

EcrecTBenHbIii 0TOOp — Hamparisitonuii (aktop sBomonun. DopMbI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Tpumepsl nmpucrnocodaeHuit
y opranuzmMoB. ApoMoph03bl U UINO0-aJaNTaIHH.

Bun wu BumoobOpaszoBanuwe. Kputepum Buma. OcHOBHble GOpMBI BHUI000pa30BAHMS:
reorpagpuuecKoe, 3K0JI0rHUECKOE.
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MakposBomonus. DopMbl 3BOMIONUHN: (QUIETHYECKas,, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoOpaTumMocTh 3BOTIONHUN.

[Ipoucxoxnenue oT HECMEeNHUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paJauarvs.
JdemoHcTpanmu:

optpetsl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mrosmep, A. H. CeBepiios.

Tabmuuplt u cxembl: «Pa3BuTue opraHmueckoro Mupa Ha 3emie», «3apoabIIin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHUE,
«EctectBenHblii  0TOOp», «MHOrOOOpasue COpTOB pacTeHuit», «MHoroobpasue Mopon
YKUBOTHBIX, «ITomynsiumy, «MyTauuoHHas U3MEHYUBOCTHY, «ApoMop(o3bI»,
«Mmmnoanmantanun», «OOmas aereHepanus», «/[Bmwkymme cuiabl 3Bomtonuny, «Kapra-cxema
Mapmpyta myremectBus Y. Jlapsunay, «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BaAHUEY.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOAOB U
ceMsiH, KosuteKkuus «[IpumMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJIEHUS HBOJIOLUNY», 00BEMHAs MoJienb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoJuleKiusi «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJeb anmuiukanus «llepexkpéct XxpomMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaru GOpMBbI KPBUTHEB U OKPACKH Tea).

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(}OIOTUIECKOMY KPUTEPHION.

JlaGopatopnast pab6ora Ne 2. «OmnmcaHue TMPUCITOCOOJICHHOCTH OpraHu3Ma u €
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie.

JonayuyHble MpeACTaBICHUS O 3apOXKICHUU ku3HU. HayuHble TMmoTe3sl BOZHUKHOBEHUS
JKU3HM Ha 3emJyie: aOWoreHe3 W IMaHchepMus. XUMHUYECKas SBONIONUS. AOHOTCHHBIA CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHYECKOH 3Bomronuu. HadanpHble 3Tanel 6uonorunueckoit ssomonuu. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHUE MPOTOKIETKU. [IepBhie KIETKH U HX
sBoItonns. OpMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pazgutne xu3HM Ha 3emsie 1o Hpam W nepuoaam. Karapxeid. Apxeickas u
npotepo3oiickas dpbl. Ilameozoiickas 3pa u e€ mnepuoasl: KEeMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, NIEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajeoreHOBbIN, HEOr€HOBBIN, aHTPOIIOTCHOBBIH.

XapakTepucTuKa KIMMara M TIeoJIOTMYecKUX MmporeccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PACTHTENFHOTO M KUBOTHOTO Mupa. Apomopdo3sl y pacTeHHU W KMBOTHBIX. llosiBreHwue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKoro MUpa Kak OTpa)keHue 3BOIMOUUHA. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIbI OPTraHU3MOB.

OBOJIIOIMSL  4YeJOBeKa. AHTPOINOJOrus Kak Hayka. Pa3Butrhe mnpeacTaBieHHl o
IIPOUCXO0XKICHUH YesloBeKa. MeToibl n3yueHus: antponorenesa. CxoAcTBa U pa3Inyus 4eIoBeKa
1 ’KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YEIIOBEKA.
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Jewxkymme cwibl  (pakTtopsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHUMBOCTHD U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIUil TPyla, MBILIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAIOMMUTEKH, UeEmOoBEK yMeNblH,
UYenoBek mnpsmoxondmuii, YenoBek HeaHaepTanbckuid, YenoBexk pasymubiid. Haxonku
HCKOMIAEMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PAaCHpPOCTPAaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHS.

Yenoseueckne packl. OCHOBHBIC OOJBINHME pachl: €BpOINEOUHAs (E€Bpa3Hiickasi), HETpo-
aBcTpajionHas  (dKBaTOpualibHAas), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
MPUCTIOCOOICHHOCTH TPEACTaBUTENICH YEeNOBEYECKMX pac K YCJIOBHSM CYIICCTBOBAHUS.
EnuncTtBo uenoBeyeckux pac. Kpuruka pacuzma.

JdemoHcTpanmu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHue COIHEYHON CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OPraHUYecKOoro mMupay», «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUS
YeJloBeKa M UYelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHUYECKUX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHenmne moau», «/lpesBHue moau», «llepsbie
COBpPEMEHHBIE JII0IN», «UenoBeueckne pachi».

O6GopynoBanue: My «l[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4OMNIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas Tabiauna,
KoyuteKus «DopMbl COXPaHHOCTH MCKOMIAEMBIX )KMBOTHBIX U PACTECHUI.

JlaGopaTopHble H MpakTHYecKHe padoThbi:

[Ipaxtruueckas padora Ne 1. «M3ydeHue MCKomaeMbIX OCTATKOB PacTCHUH M KMBOTHBIX B
KOJUTEKIIUSX.

DKCKypcusi «IBOJIIOIMUSL OPraHMYECKOTO MHUpa Ha 3emiie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBeIUeCKUI My3€il).

Tema 3. Opranusmbl U OKpYsKarOmias cpejaa.

DOKOJIOTHSI KakK Hayka. 3aJauyd W pas3/ielibl  3KOJIOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEIIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3yIIHas,  I[OYBEHHas,
BHYTpHUOpPraHU3MEHHasI.

Okonorndeckne (axropel. Kiaccudukamms skonorndeckux (pakropoB: abUOTHYECKHE,
OMOTHUYECKUE U aHTPOIOTEeHHBIC. J[elicTBHE HKOIOTHUECKUX (aKTOPOB HA OPTaHU3MEI.

AbGuotnueckue  (QakTophpl:  CBET, TEMIlEparypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBUIO aOUOTHYECKUX (aKTOpoB. buonornyeckmue puTMsl.

buotnueckne ¢akropel. Buapl OHMOTHYECKMX  B3aUMOJACWCTBHUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomepaius, MyTyain3M, KOMMEHCATTU3M
(KBapTUPaAHCTBO, HAxXJEOHMYECTBO). AMEHCAIM3M, HEUTpaM3M. 3HadeHHE OMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XAPAKTEPUCTUKU monyasiuu. OCHOBHBIE TOKAa3aTeld MOMYJISUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoHcTpanmu:

optpetsr: A. I'ym6onbar, K. @. Pynwe, D. ['ekkens.
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Tabmuipl n cxemsbl: kapta «l[Ipupogubie 30Hb 3eMany, «Cpeapl 0OMTaHUST OPTaHU3MOBY,
«Dotonepuoguszmy», «l[lonmynsiun», «3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH TOMYJISIUAN
UHQYy30pUun-Typenbku», «lIuiespie nenmy.

JlaGopaTopHble  NpakTH4YecKHe padoThbi:

JlaGopaTtophnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHUI U3 pa3HBIX MECT
oOUTaHUSY.

Jlaboparopnas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktruueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUN PAa3HBIX BUOB PACTCHUI.

Tema 4. CoolOuiecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypsl — OuoOLleHO3a:  BHJOBaf,
NpOCTpaHCTBEHHAs, Tpopuueckas (rmumieBast). Bunbl-nomuHanTel. CBsi3U B OHOIIEHO3E.

DKOJIOTHYECKUE cHucTeMbl (d9Kocuctembl). [loHsiTHe 00 SKOcHCTeMEe M OMOTEOIEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK SHEPrHM B 3KOcUcTeMe. Tpoduueckue (IUILEBBIC) YPOBHH
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKLHMSI. OKOJOTUYECKHE TMHUpPaMUAbI: MPOAYKIUHU, YUCICHHOCTH, OuomMaccel. (CBoMcCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyJIsiius, pazputue. Cykueccus.

[Ipupoanble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOMHOIO WIH
MIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YPpOOIKOCHCTEMBL. buonornueckoe u
X035ICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o omocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
JKuBoe BemectBo u ero (ynkmuu. OcobenHoctn Ouochepsl Kak ria00aTbHONH SKOCHCTEMEI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (Yrjepona, a3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHue NpUposl U yenoeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroitunBocTy 6uochepsl. OCHOBA pallMOHATIBHOTO YIPaBICHUs MPUPOJHBIMU peCypcaMu U UX
UCIOJIb30BaHue. JlocTiKeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoncTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. M. Bepnanckuit.

Tabmuupr u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobmectBay, «llenmn mnuranus», «Ikonoruueckas nupamuiga», «buochepa u uenoBEK»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro Jeca», «buorenos
BOl0éMAY, «ArpoueHo3», «lIpuMepHble aHTPOINOTEHHbIE BO3JEHCTBUS HA IPUPOAY»,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewuias
cocTapisitonas ouocdepnn», «DakTophl Aerpaganuu nousy, «IlapaukoBeril 3¢ dexT», «DakTops
PaZnoOaKTUBHOTO 3arpsi3HeHUs Onocgepbl», «Oomas ctpykrypa 6uocdeps», «PacnpoctpaneHue
XKHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpUpoae».

OGopynoBaHue: MOJIe/Ib-aIIIITNKALTIS «Tunununsie OHOILICHO3BI, repOapuit
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpeaurenw — BaKHEHIIHX
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CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM PpacTeHUHl U  KHUBOTHBIX,
IPUHAJIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXpaHIEMbIX BUI0B PACTEHUH U KHUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COO, ycraHaBmuBarOTCs TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIuMUCs IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METAMIPEIMETHBIM U
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHHS Mpeamera «bHOJOrus» BBIICICHBI
CIIEAYIOIINE COCTAaBIIAIONIME: OCO3HAHME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOTPEENICHUIO,
HaJIMYUMe MOTHBAIMM K OOy4YyeHHIO0 OWOJIOTWH, LeJeHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXKIeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIMNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JESATENIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJM4Me SKOJIOTMYECKOro IPAaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH IIEJIU M CTPOUTH KU3HEHHBIC TUTAHEI.

JIMuyHOCTHBIE DPE3YyNbTaThl OCBOEHHs Npeamera «buosorus» IOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCTIUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJBTYPHBIMH, UICTOPUUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
o0I1iecTBe TMpaBWJIaMH M HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTAHUSI U CAaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3WIUU JUYHOCTH, MATPUOTHU3MA,
YBa)XEHUS K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpEeKHOr0  OTHOIIEHHWS K  KYJAbTYpHOMY  HACJlEIUI0 W TPAAULIHIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickont denepaunu, MpUpOIE U OKPYKAIOLIEH cpee.

JIM9HOCTHBIE Pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeameTa «BbHooTrsy TOJKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTh OOYYalOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHEHTalui, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIHOHHBIM IIEHHOCTAM POCCHICKOro  0OIIecTBa,
pacipeHne KU3HEHHOTO OIBITa M ONbITa JEATEIHOCTH B MPOLECCE pealn3alliil OCHOBHBIX
HaIpaBJIeHUI BOCIUTATEIbHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpamaanckoro BOCMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLMK oOydaromierocs Kak akTHMBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUIICKOTO O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M 0O0A3aHHOCTEH, yBa)KEHHE 3aKOHA H
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHLHOCTH MPU CO3JAaHUM y4eOHBIX MPOEKTOB,
pelIeHny y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITIOJHEHUN OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOI KU3HU U O0BSCHSATH €€

YMEHUE  YYUTBIBaTh B CBOUX JCUCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3HBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
MOJIO’KEHUEM;
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TOTOBHOCTb K COTPYIHHUYECTBY B IIPOILECCE COBMECTHOIO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3a/lay, YBAXXUTEJIHHOTO OTHOIICHUS K MHEHUIO
OIITOHEHTOB MPH 00CYKAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT'0 COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ESTEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOW HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Poauny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHWE K NPHUPOAHOMY HACIEAMI0 M HaMATHUKaM MPHUPOABL,
JnocTHxkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
O1OJ0TUY, TOHUMAaHMsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

ujelHas yoex1EHHOCTh, TOTOBHOCTH K CITYKEHHIO U 3ammTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3AAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEeMEHHOMN *U3HU B COOTBETCTBUU C TPAAUIIUSIMHU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MIOHUMAaHNE SYMOLMOHAIIBHOTO BO3/ICMCTBUS AKUBOM NPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MacHOro o0pasa Ku3HU (3I0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKHUX MPaBWI U HOPM, COAIAaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIS,
HAapKOTUKOB, KypEHU);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00He;

TOTOBHOCTb K aKTUBHOM J€SATEIBHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTD;
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MHTEpEC K pa3nuyHbIM cepam mpodeccnoHanbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOp OymyIIe nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BAaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUSA
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUMN ISl OKPYKAIOLIEH CpeIbl;

0CO3HaHME TTI00ANBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IMyTel UX PeLICHHUs;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3Y4EHHH OMOJIOTMU 3HAHUS M YMEHUS
IpU pElIeHuH MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAHUEM (COOMIOEHNE
IpaBUJ MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUITUE JNCUCTBUM, MPUHOCIIIMX BpEI OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MpeapUHIMAaeMbIX
JICUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNIbTYpPBI, OIIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSIT HayKd M  OOIIECTBEHHON TMpaKTUKH, OCHOBAHHOTO Ha JUAIOre KYJIbTYp,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBU
MEXy JIFOJbMHU U TIO3HAHUS MUPA;

MOHUMaHue crenupukn OWOJOTUM KaK HayKd, OCO3HaHWs €€ poiau B (popMuUpOBaHUHU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/1aHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpEe KaK O eJUHCTBE NPUPOJBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYMMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBUIIM3AIMH: 00eCTeYeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TIIOOAIBHBIX
HKOJIOTHUECKUX MPOoOIeM U obecreueH s Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUM OMOJOTHYECKHX 3HAHWUU B II€JIX MOBBIIICHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00yYarouuxcs, opMUpyeMOr TpU U3yYEeHUN OHOJIOTHHY;

MNOHUMAHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJydyaeMble 3HAaHUS JJIs aHalu3a M OOBSCHEHUs SBJICHUN
OKpY’KaIOIIer0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHHMH, YMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYCHUsST Ha OCHOBE HAy4YHBIX (D)AaKTOB M HMMEIOLIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS I peIICHUS
npo0JeM B peabHbBIX KU3HEHHBIX CHUTYalUsX;
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OCO3HaHHUE IICHHOCTH HAyYHOH NESTEeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSTENbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUS yueOHOro mpeamera «bHoOJOrus» BKIIIOYAIOT:
3HayuMble 71 (OPMHPOBAHMS MHPOBO33PEHMS] OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEHUE, U3MEPEHHUE, SKCIEPUMEHT U JPYrHX), YHUBEpCAJIbHbIC
yueOHbIe JeicTBUS (TIO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECMEUUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHATHHONH TPAMOTHOCTH W COIMAIILHON KOMIETCHIUH OO0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUTIIINHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble ydeOHbIe ACHCTBHS B IO3HABATEIbHOW U
COLIMAJIbHOM IIPAaKTHKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro o0Imero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBi1ageHNe YHHBePCAJIbHBIMH YU4eOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1)0a30Bble JIOTHYECKHUE JIeliCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHaln3a,
CHHTE3a, CpaBHEHM, KiaccupuKaiuu, O0OOOIICHMS), PpaCKphIBATh CMBICT OHOJOTHUYECKHX
MOHSTHI (BBIIEATH HX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMBATh CBS3H C JPYTHMHU MTOHATHIMH);

OTpEACNATh LEIN NeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH WX JOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTHMYECKUE MOHATHUS JUIsl OObACHEHHS (AKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS] B pACCMATPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBCHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUMH Pa3HOTO pPoja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH pELICHUs MPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOIIUXCSI MaTepUalbHbIX
¥ HEMaTEePUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIbTATOB MEJSAM,
OLICHUBATh PUCKU TOCJIEACTBUN JAESTEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH PAaOOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILUICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCJIe0BaTeIbCKHE TeHCTBUS:
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BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HABBIKAMU
paspeuieHuss mpoOieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
pEIIeHUs TPAKTUIECKUX 3a]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,

UCTIONIB30BaTh PA3JIUYHbIC BUIBI ACSITEIBHOCTH IO TIOJTYYCHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETAINU, TTPEOOPa3OBAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsIX, B TOM YHCJE IMPH
CO3aHUU YUEOHBIX M COI[MAIBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIIOYSBBIMU
TOHSATUSIMH U METOJAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ll B 0Opa30BATECIIbHOW ACATEIHHOCTH W
YKU3HECHHBIX CUTYaIUsX;

BBISBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTAThH
THIOTe3y €€ pelleHHs, HaXOAWTh AapryMEHTHl JUIS J0Ka3aTelbCTBa CBOMX YTBEPXKJICHHIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJ€ PpCEHICHHS 3a7add pPe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISAITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB IEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TEPEHOCHTh 3HAHUS B  T[O3HABAaTEIbHYID H  TPAKTHUUYECKYI0  0O0JacTH
KHU3HEICATESIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTeH;

BBIIBUTAaTh HOBBIC WJCH, MPEAJaratb OPUTHHAIIBHBIC MOIXOABl U PEUICHHs, CTaBHUTh
pOOJIEeMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHGPOpMAHH (TEKCTEe Y4EeOHOTo MOcoOus,
HAYYHO-TIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAJIM3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (popm
NpeJICTaBIICHUS, KPUTUIECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(GopMynHpOBaTh 3ampOChl M TMPUMEHATh pPa3IMYHBIE METOABI TPHU TOMCKE W OTOOpE
Ounonoruveckoil HHGOpMaIUU, HEOOXOAUMOU JIJIsl BBIIOJIHCHUS YU€OHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OUOIOTHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTrOe);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpEICTBA MpH paboTe ¢ OMOJOTHYECKOM
UHpOpMaNMEeH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MaTeMaTWYeCKHe 3HAKH M CHUMBOJIBI,
dbopmysel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAaHUS U 3alIUTHl  WHGOpMANUM, HHPOPMAIMOHHOM
0€30MacHOCTH JINYHOCTH.

OgiaieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBHUSIMH:

1)o0menne:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCEX c(epax KU3HU, aKTUBHO Y4aCTBOBAThH B JHAJIOTE
WIN JIUCKYCCHU TI0 CYIIECTBY OOCYKIAaeMOH TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBINIOJNHEHHS TMpeiaracMoil 3aJadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB TUAJIOTA WM TUCKYCCHH);
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pacno3HaBaTh HeBepOalibHble CpeAcTBa OOLICHUS, MOHUMAaTh 3HAUYEHHE COLUATIbHBIX
3HAKOB, MPEINOCHUTOK BOSHUKHOBEHUS KOH(DJIMKTHBIX CUTYAIUi, YMETh CMATYATh KOH(MIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh Pa3UYHBIMU croco0aMu OOIIEHUS U B3aUMOJEHCTBHS, MOHUMATh HaMEPEHUs
OPYTUX JIOAEH, MPOSBIATh YBAXUTEIHLHOE OTHOLIEHHE K COOECEIHUKY U B KOPpPEKTHOU (opme
bopMyITUPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BAHHEM S3IKOBBIX
CPEIICTB.

2)coBMeCTHAsI JIeATEeIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaTbHOU palbOTHI MpH
pemeHny 6MoIorudeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1auu;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIM € yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

NpPUHUMATh LETU COBMECTHOM JESTeNIbHOCTH, OpPTraHU30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJAThH IUIaH JEHCTBUH, pACHPENCNSTh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKAOTO YJaCTHHKA KOMaHJbl B OOIIUN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HIEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TMOBEJACHUE B PANIMUYHBIX CHUTYaLUAX,
MPOSIBIISITE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITUATHBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1eiiCTBUAMM:

1)camoopranuszaums:

UCIIOJIb30BaTh OWMOJIOTMUYECKHE 3HAHUS IS BBIABICHUS TPOOJIEM M WX pEIICHHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUI 1LIEJeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIMKAaX IO OTHOIIEHUIO K XKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMEI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B OOpa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITh ITJIAH PEIICHUSI MPOOIEMBI C YIETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHUpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE,

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMU B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3Yy/IbTATOB LEISIM;
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BJIAJICTh HAaBBIKAMU ITO3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX J€HCTBUI
1 MBICIIUTCJIBHBIX MTPOILECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMbI pe(l)HeKCI/II/I
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

3)npunsTHE Ce0s M IPYrux:

MMPpUHHUMATDh CCGSI, IIOHHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH;

Pa3sBUBATh CIIOCOOHOCTH OHUMATh MUD C MO3UIUU APYTroro 4€JI0BCKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammMbl COO mo 6uosioruu Ha 6a30BOM YpPOBHE
BKIIIOUAIOT criennpuyeckue s yaeOHoro npenMera «buonorus» HaydyHbIe 3HAHHS, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESATEIbHOCTH MO TOJYYEHUI0 HOBOTO 3HAHMS U MPUMEHEHHMIO 3HAHUN B Pa3iIMUYHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEaJbHBIX MKU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C Ouonorueid. B
nporpaMMme peIMETHBIE Pe3yIbTaThl IPECTABICHEI 110 TOAaM O0YYCHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS YueOHoro mnpenmera «buonorusi» ¢ 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MeCTe U POJM OWOJIOTMM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPAMOTHOCTH YeNIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHHE OMOJOTHYECKMX TEPMHHOB M MOHATUMN: KHU3HB, KIIETKa,
opranusM, Merabosm3M (OOMEH BEHIECTB M NPEBpAIllCHHE JSHEPrHH), TOMEeoCTa3
(camoperynsiusi), YpOBHEBas OpTraHU3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOW3BEICHUE
(penpoayKiys), HACIEACTBEHHOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OMOJIOTHYECKHE TEeOpHH (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHas,
HEeHTpalbHasT JOTMa MOJEKYJsipHOW Owosorun), 3akoHel (I'. Mennens, T. Moprana, H. .
BaguioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. 1.
BagsuioBa), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BJa/IeTh METOJaMH HAay4HOTO MO3HaHUSA B OWOJIOrUU: HAOIIOJEHUE W ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SBJICHUM, OpraHu3alnys ¥ MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBHDKCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHCHHE TOJNYyYEHHBIX PEe3YylIbTaTOB, HCIIONH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI HA OCHOBAHUU NOJIYYEHHBIX PE3YJbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M IYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOIO M SHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, M€i03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHINBHUIYAIbHOTO PA3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE TPUMEHSThH MOTYYCHHbBIE 3HAHUS i OOBSICHEHUS OMOJIOTUYECKUX MPOIECCOB U
SIBIICHUH, JJI TPUHSITHUS MPAKTUYCCKUX PEIICHUI B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTIeYeHUS
0€30MaCHOCTH CBOET0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOEHUS HOPM
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rPaMOTHOTO TOBEJCHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCTIOJIb30BaHUsl JJOCTHKCHHI COBPEMEHHON OMONOTHH M OMOTEXHOJOTHH I PalMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

YMEHHME pellaTh »JJIEMEHTAapHbIe TEeHEeTHYECKHE 3a/Jayd Ha MOHO- M JIUTHOpHAHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACJIe0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUTSL TIpEICKa3aHus HaClleZIOBAHUS TPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJHATH JIA0OpPAaTOPHBIE M MpPaKTUYECKHe paboThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U JJabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOi MH(pOpMaIMK, HAyYHO-TIONYJSPHBIE MaTEPUalbl), ITHUYECKAE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, ONOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMONOTUYECKYI0O HMH(POPMAIMI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS ydeOHOTO mpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTMH B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUs, O BKJIA/I€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BU, TOMYJISIHS,
reHo(OHA, SBONIONWS, JBWXKYIME CHIbI ((aKTOpbl) 9SBOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa30BaHHE, OSKOJOTHYECKHEe (AKTOPhl, DSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJOrHUecKas nupamuia, OuoreoreHos, ouocdepa;

YMEHHE W3/araTh Owuonoruueckue teopuu (dBomonuoHHass Tteopuss Y. JlapBuHa,
CHUHTETUYECKAasl TEOPHs SBOJIOLNN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiiieBoro cxoacTea K. M.
bapa, dyepenoBanusi riaBHBIX HampaBiieHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
ouocdepe B. . Bepraackoro), onpeaensiTh TpaHUIbI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIQJIeTh METOJaMH HAay4YHOTO MMO3HAHUs B OWOJIOTHU: HAOIIOJEHUE W ONMCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SBJICHUM, OpraHu3amus UM MPOBEICHUE OHOJOTUYECKOTO
9KCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX Ppe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIE TPU3HAKU CTPOCHHSI OMOJIOTUYECKIX O0OBEKTOB: BHIIOB,
NOMYNSIHMA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOreolEeHO30B U SKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS KOJOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMaX, aHTPONOTECHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX I[MKJIOB B
ouocdepe;

YMEHHE TPUMEHSThH MOJTYYCHHBIEC 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX TPOIECCOB U
SIBIICHUH, JJI1 TPUHSITHS MPAKTUYECKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTeYeHUS
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TIOBEJCHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HEeO0OXOIUMOCTH
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MCIIOJIb30BaHUs JIOCTUKEHHUM COBpPEMEHHOM OouoIoruu IE paloHaIbHOTO
IPUPOJIONIOIB30BAHMUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTHMYECKHE 3a/lauM, COCTABIISATH CXEMBI IepeHoca
BEIIIECTB 1 YHEPTHUH B IKOCHCTEMaxX (111U MMUTAHMUS ),

YMEHHE BBIMOJHATH JJAOOpATOpHbIE U MpPAaKTHUYECKHE padOThl, COOMIOATh MpaBHa MPH
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALUIO OHOJOTHYECKOTO
COJIepKaHusl, BKIJIIOYAIOLIYIO TICEBJOHAYUYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOM HWH(OpMaNK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), paccMaTpuBaTh TJIOOATBHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJIbKUX HCTOYHHKOB, TPaMOTHO HCIIOJIb30BATh
NOHSATUIHBIN anmapat OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KosaunyecTBouyacon DJIeKTPOHHbIE
HaumeHoBaHme pa3ieioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 bronorns kak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmiorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 1 bubnmoreia OK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 HKHSHE NESTCEHOCTE KIETRIL 6 https://m.edsoo.ru/7f41¢c292
5 Pa3sMHOXEHUE U MTHAMBUIYAIBHOE PA3BUTHE 5 ] bubmmoreka [IOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTE U 2 L5 bu6mmoreka [IOK
MU3MEHYMBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 CenexkuusiopraHu3MoB. 3 bu6mmoreka [IOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PezepBHOEBpems 1 brbmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 4

[lokymeHT cosaaH B anekTpoHHon chopme. Ne 88.14 ot 21.06.2024. VicnonHutens: Nanuvos U.P.
Ctpanuua 21 n3 24. Ctpanuua cosgara: 21.06.2024 13:32

Il INIEKTPOHHBIN
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11 KITIACC

Ne Kosau4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBanme
(undposbie)
o/ pazaeqoBuTeM  Bcece  KoHTpoJsbHBIE IIpakTuyeckue N
NPOrpaMmel ro padoThI padoThI
n pecypcsbl
BOIOLHORHAS bu6mmoreka [IOK
1 oMo 9 1 https://m.edsoo.ru/7
f41cc74
BoznukHoBeHHE bubnunorexa [IOK
2 U pa3BUTHE 9 0.5 https://m.edsoo.ru/7
JKU3HM Ha 3emIie f41cc74
Opranusmsl 1 bubnmoreka [JOK
3 OKpY’Karomascp 5 1 https://m.edsoo.ru/7
ena f4lcc74
Coo0mrecTBa 1 but6mmoreka [IOK
4 9KOJIOTUYECKHEC 9 https://m.edsoo.ru/7
HCTEMBI f41cc74
but6mmoreka [IOK
5 PesepBHOEBpems 2 https://m.edsoo.ru/7
f41cc74
OBIIEE
KOJIMYECTBO
YACOBIIO 34 0 23
[TPO'PAMME

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 88.14 o1 21.06.2024. VicnonHutens: Mannuvos U.P.
CtpaHuua 22 n3 24. CtpaHuua cosgaHa: 21.06.2024 13:32
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MHNPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA
* buosnorus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., Cuormnazos B.I., Akiinoneprnoe
obmectBo «M3narenscTBO «IIpocBemieHne
* buosorus, 11 xknacc/ Kamenckuii A.A., Kacniepckas E.K., Cuornazos B.I., Akiinoneprnoe
obmmectBo «M3narenscTBO «IIpocBemieHne

ME TOAUYECKHE MATEPHAJIBI IJIS1 YUYUTEJIA

A.10.Nonnesa. A.B.Topranos. buonorus B cxemax u tabmmmax 9KCMO Mocksa. 2012 ¢

I'. . Jlepnep. buonorus. ITonuelii cipaBounuk i noarotoBku k E I' 9. M. Actpens 2012 ¢
I'otoBumcst k EI'D. Obmas 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KontponsHbie n3MeputenbHbie Matepuainbl M [Ipocsemienue 2012 ¢
N.P. MyxamemkanoB. Mactepckas yuutens « Tectbl, 3auersl, nunonpocs! 10-11 kmace» M
«BAKO» 2007 r

O6mas 6uonorus: Yueonuk / [lox pen. Koncrantunoa B.M.. - M.: Academia, 2018. - 704 c.
Boponnos, H.H. buonorus. O6mas 6uomnorus. 10-11 knaccel: YueOHUK 11
o0mieoOpa3oBaTesbHBIX yupexxaeHuii: basossiii yposens / H.H. Boponros. - M.: IIpocs., 2022. -
304 c.

Heiima-Cruonnnkast, M.A. OOmiast u caHuTapHasi MUKpOOHOJIOTHSI ¢ TEXHUKOM
MHUKPOOHOJIOTHUECKUX HcceoBanuii: YueOHoe mocodue / M. A. Jleitma-Cuonwniikas. - CII0.:
Jlann, 2022. - 588 c.

3axapos, B.b. PaGouas TeTpanp mo obmieit 6monoruun: 10-11 xnacc: x: Yuebnuky B.b. 3axaposa,
A.I'. Mycra¢puna, B.W. Cusornazosa, H.M. Uepnosoii "O6mas 6uonorus. 10-11 xmacc" / B.b.
3axapos, E.T. 3axapona, A.[l. Kynaes, B.. CuBornazos. - M.: Dk3ameH, 2. - 157 c.

T A JloBkoga. [ToaroroBka k onummnuaaam o 6uonoruu 8-11 kmaccos. M Aiipuc-nipecc 2011

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
www.informika.ru - anekTponssiii yueonuk "buonorus" (sep. 2.0 - 2000) u3 nukna
"OOyuaromue HIUKIoneaun". - YueOHbIH Kypc, KOHTpOJIbHBIE Bonpockl. (Kak monp3oBathes -
cM. "ITomors".)

www.college.ru - pazaen "OtkpbiToro koyuiemka" mo buonoruu. Yuednuk, moaenu, On-line
TECThI, YUUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBuraTenpHas cuctema gyenoBeka'. O6pa3oBaTeIbHBIN CalT
no npenmMery buonorus, kypc Uenosek. Ctpoenue ckenera. Mpieunas cuctema. Kak ato
pabotaer. [TpunoskeHus: 2 CKeNEeTHBIX YHIMKIONEANN; ISl YIUTENS - YPOKH, TabopaTopHble, 6
TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot lansr. HoBocTu 1 0030psI 110 610JI0THH,
skonorun. [Ipobaemsr u Teopun. EcTh TeMaTHUeCKue BBITYCKH, poToranepeu, ouorpadun
BEJIMKUX yUCHBIX, CIICLICIIOBAPD.

www.bio.lseptember.ru - qns yaureneii "S nay Ha ypok buonoruun". Crateu no: boranuke,
3o0omorun, bronoruu - Yenosek, OO1Ieit OMoIOrun, DKOIOTHH.

www.bio. Iseptember.ru - razera "buonorus" (Mexay BBIX0JIOM 04epEIHOTO HOMEPA T'a3eThl U
MOSIBJICHUEM TTOJTHOTEKCTOBOW BEpCHU HOMEpa Ha CATe YCTAaHOBJICH TOA0BOW MHTEPBAI)
www.kozlenkoa.narod.ru - 3tor caiit Ko3nenko A.I'. - mpenoaasatens u UIsl IperoiaBaTenei,
TUTSL TEX,
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Jlnct cornacosanus Kk gokymeHTy Ne 88.14 ot 21.06.2024
WHnunaTop cornacoBanus: Manuvos W.P. OQupekTop
CornacoBaHue nHnyumpoBaHo: 21.06.2024 13:32

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 fanumos U.P. A

21.06.2024 - 13:32
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