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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOooOpasue. YPOBHU OpraHU3alui OUMOCUCTEM:
MOJICKYJISIDHBIA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOIJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
GyHKIMHN OENKOB.



®epmeHThl — Ouosiormdyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butramussbl.
Otnnuus pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHoOcaxapuabl  (TJOK03a, pudo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esioI03a). buonornueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble cBoWcTBa. buonormveckue ¢yHkuuu JaunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3aUMOJICHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METOJIbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiyekyibsl JIHK kak renernueckuii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyecKkoil kieTku. Kinerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHAPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHApPHH W Tuiactui. Bunbl toactun. HememOpaHHBIE
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHblid HeHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmuer m cxembl: «Ilepmonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OElKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenne mMoaekysbl
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AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHE paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A ISl YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNne OakTepuu. 3JHAUCHHEe XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTke. PaciiersieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCICHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTD
AHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKMH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
O0enka. Otambl TpaHchsnuu. KomupoBanue amuHOKMCIOT. Pomb pubocom B
OounocuHTe3e OenKa.

Heknetounsle ¢popmbl xu3HU — BUpYyChl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OcCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHnonepuuuta yenoseka (BUY) — Bo30yautens CIIN/a.
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OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Xioporact», «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuUecKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. WHTepdasza u mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Permukarus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKHME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecrosioe U MmosioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HAJIBOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT O€CIOI0TO.

Meito3. Cragum Mmeito3a. Ilporiecchl, Mpoucxoisiliue Ha CTagusx Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHe3. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIuYuHOuYHOe). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meinosz», «lIpsmoe u HenpsAmoe pa3BuTHE», «'aMETOreHe3 y MIICKOIUTAIOIIUX 1
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaAThI «CrniepmMaTo30uibl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanus «/lenenne KIeTKu», MOJENb
JTHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKA JIYKa Ha TOTOBBIX MUKpOITpEnapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus resetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJq pocCHMUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (TUOPHUIONIOTHYECKUH,
IUTOT€HETUYECKUI, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE [. MeHnaeneMm.
MonorubpuaHoe CKpenuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHusa. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oyiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHerndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemuBanue. Mcnonp30Banne aHaNM3UPYOUIETO CKPEIIUBAHUSA
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

Cuemiennoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. [ eHeThUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAENeHUE moJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLIEIIJIEHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJI€ACTBEHHAs.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psijf ¥ BapualmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TIeHOTHIIMYCCKAs, HW3MCHUMBOCTh. KoMOMHAaTHUBHAaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMoHHAast u3BMeHYUBOCTh. Kiaccudukanusi MyTaniuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeAcTBeHHOW n3MenunBocty H. Y. BaBuosga.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOE OnpeaesIeHUe IreHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[TI1P-anamu3a. HacnmencTtBenHnble 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
Comatnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHUN YeIoBeKa.

JdeMoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-PecoBckuii, H. V1. BaBumos.

Tabauiel M CXEMBI: «MoHoruOpUHOE  CKpElllMBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pacCIICIUICHUS M €ro IHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelIMBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIENIBHBIX TE€HOB», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka moiay, «3aKOHOMEPHOCTH HaCJIeJIOBaHMUS,
CHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHIbI
M3MEHYUBOCTHY, «MoandukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoOHHAsS H3MEHIHBOCTD.

OGopynoBaHue: MOJETU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKpEIIUBAHULY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuUKpompenapar «po3zoduna» (HOpma, MyTaluH
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKaMOHHONW WU3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTanuii y apo30¢uiibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoxkaAeHHe CEJEKIMH U TOMECTHKALIUS.
VYyenne H. W. BaBunoBa o0 1ueHTpax MNPOUCXOXKACHHS W MHOTro00pas3us
KyJbTYpHBIX pacTeHui. LleHTphl MpOMCXO0XKIEeHUS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, TamMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJNICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOJICTBEHHOE
ckpeniuBanue — HHOpuAMHT. Ywucras nuHusA. CKpellrBaHHE YUCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILIOUIOB. JIOCTHMXKEHUS CENeKIMU paCTeHH, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanuss pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONIPOIYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «llopoabl TOMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOpHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[Ipeanocklyiku BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BiusitHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTonOrMyeckue: mOCIEq0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJ€OHTOJIOTHYECKOM JICTONUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpiaop MaTepuKoB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX MyTel y Bcex
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPaHUYEHHOCTH PECYPCOB, HEOIpEAenIEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTI) u €€ 0OCHOBHBIE MTOIOXKEHUS.

Mukposomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
npolecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llomyssiimoHHBIE BOJHBI U Jpeiid
reHoB. M30s1ust U MUrpamusi.

EctectBeHHbIii 0TOOp — HampaBisomuii (Qakrtop >BomOruu. DopMbI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHM3MOB KaK pe3yibTaT HBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh 036l M HAHOATATITAIIIH.

Bun wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DPopMbl  IBOMONMM:  (prsieTHYEeCcKas, UBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxaeHue OoT HecreuualIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHas pagudalysl.



JdemoHncTpanum:

Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkensb, . Mrotep, A. H. Ceepuios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoblliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «DopMmbl  OOprObI 32
cylectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOImas gereHepanus,
«/IBmxkymue cuibl sBomONUNY», «Kapra-cxema MapmipyTta nytemectBus Y.
Hapsunay, «boprba 3a cymectBoBanue», «lIpucnoco6iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6GopynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KoJuleKius «[IpuMephl 3alIUTHBIX TPUCTOCOOJICHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHMNY», 00bEMHAs MOJETh
«CTpoeHHUE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbI COXPAaHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHUit», Mojens ammiukaius «llepekpéct
XpOMOCOM», BJIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3putue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGoparopnass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTUICCKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS KU3HM Ha 3emJiie: a0uoreHe3 W NaHCHEpMHUs. XHUMHUYECKas
3BONMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3Boou. HauanbHble 3Tamnsl
o6unonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickas Hpbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ TnepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.
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XapaKTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. ApomMopdo3bl y pacTeHUN u
*KUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAECHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3FOTOBJIEHUE OPYIUU TPYA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKul, YenmoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KM3HU, OPYIHUS.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioMjHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCIOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUA. EJMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxembl: «BosnukHoBenne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA W YeJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeimme moan», «pesHue mroam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue paco».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebiia), TEOXpOHOJOTrHYecKas TaOnuIa, KOUICKIUI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTropHble M IpaKTHYecKUue padoThbI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJUICKIIUSIX).
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OKcKypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKOoJIorus Kak HayKa. 3aJauu U pa3aeibl SKOJOruu. MeToabl HKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HPaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHEe 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBbI.

AbGuotnueckune (akTopbl: CBET, TEMIEpATypa, BIAXKHOCTb. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  J€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopshl. Buner OMOTHYECKUX B3aMMOJICCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCaNU3M (KBapTHUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POYXKIAEMOCTb, CMEPTHOCTH, NPHUPOCT,
murpanus. J[lmHaMuKa YuCICHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHCcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzm», «llonynmamum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTHYeCKUE PA0OThI:

JlabopatopHas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLIUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBas). Buabl-momuHantel. CBs3M B
ouoreHose.

Okosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,
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KOHCYMEHTBI, peaylleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (nmUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble WLENu W  CETH.
OcCHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsiusl, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycToiuuBocTH 3KocucteM. CoxpaHeHHe
OMOJOrMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHocTH OHOcdepsl Kak
100anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMMHYECKUE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emiu. AHTpOINOreHHbIe U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKIE POOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa yCToWunBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBIE€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnajackuid.

Tabmumpr 1 cxembl: «llumespie menu», «buomeHoO3: cocTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJOorMYECKas MHPAMUTIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA nOpupoay», «Baxnenmme HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAIOLIAs
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHust Owmocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-ammIukanus «Tunudable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHeHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOoapuui ¢ KOJUIEKIUHW pACTEHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpynnaM OJIHOIO BHUJA,
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Kpacnas knura Poccuiickoit ®enepaunu, H300paKeHUs OXpaHSAEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiuBarOTCAd TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAUM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1IEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaMHU, MPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MpeameTra «bhosiorus» ITOCTUTaroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE peau3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEJIbLHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:
c(hopMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMK 00yJaIOMIeToCs Kak aKTUBHOTO U

OTBETCTBEHHOT'0 4JIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEI0BATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUHCKOU IPaXI1aHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmocth 3a cBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IIPOIIUIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GOpMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHWE U peanu3alus 3J0pOBOro M 0O€30MacHoro o60pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/J0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOr0o BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢E;

FOTOBHOCTh K AKTHUBHOW JESTEIbHOCTH TEXHOJOTHYECKONW U COIMAJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud ©  Peail30BBIBATH
COOCTBEHHbIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKON KYyIbTYyphl: MPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HANpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATHE JEUCTBUU, NPUHOCAIIMX Bped  OKpYKaroUEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATH HEOIAroONpUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HAJIMYUE PA3BUTOTO KOJOTMYECKOTO MBIILICHUS, SKOJIOTUHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOM
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NOHUMaHue crenudukd OWOJOTUM KaK HayKd, OCO3HaHWUs €€ poJih B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TOMCKA MyTel BBIXOJa U3 TI00aTbHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3YUYEHUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4a€Mble 3HAHUS [JIs aHaau3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAaY4YHOH JEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATENIBCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble I (POPMHUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPaKAIOIIUE
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHENH(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHsl, SBJIIEHUE, MpOIlecc,
CUCTeMa, Hay4yHBIM (pakT, NPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UccleloBaHue,  HAaONIOJeHUuEe,  HU3MEpPeHHe, HOKCIEPUMEHT U JAPYTHX),
YHHUBEpCAJIbHbIE yueOHbIE JeHCTBHsS (MMO3HABATENbHBIE, KOMMYHHUKATHUBHEIC,
PETYISITUBHEIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COIMAIBHOM KOMIETEHIIMM O0O0yYarouuxcs, CIHOCOOHOCTb
oOy4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCITUTUTMHAPHBIE,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHUBEpCalbHbIEe Yy4YeOHbIC JCHCTBHUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEHEro OOIIero
o0pa30BaHus JOJKHBI OTPAXKATh:

OBnajgenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
NEeHCTBUAMM:

1) 6a30BbI€E JJOrHUYecKHe JeiCcTBUS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilacCU(pUKAIINK, 0000IEHNS), pACKPBIBATH CMBICT
OMONOTUYECKUX TOHATUN (BBIIENSATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUKEHHUS, COOTHOCUTB PE3YJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU 1IEIISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKUE TTOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOIBI M 3aKIIOUCHUS;

MPUMEHSATH CXEMHO-MO/ICITbHEIC cpencTBa IS PEICTaBICHUS
CYIIECTBCHHBIX CBSI3€ M OTHOIIECHUH B M3Y4aeMbIX OMOIOTMUYECKUX OOBEKTaX, a
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TaKkKe  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C YYETOM aHaM3a WUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACATCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX pPeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJjieM, CHOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHEH,
KJIFOUYECBBIMM ITOHITHSIMH U METOJAMHU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30BaTEIbHOU
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHH, 3a/1aBaTh MapaMeTPhl K KPUTEPHUH PCIICHHS;

aHAJM3MPOBATh IIOJYyYECHHBIE B XOJAC pEIIeHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIN OITBIT;

OCYIIECTBIIATH IIeJICHAIPABICHHBIN ITOMCK IEPEHOCa CPEJICTB U CIOCOO0B
NercTBHS B TPOGECCHOHAIIBHYIO CPEIY;

YMETh TEPEHOCHUTHh 3HAHHWS B IO3HABATCIBHYIO M TPAKTUUYECKYIO 00JIACTH
KU3HEICITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MpEjiaraTh OPUTHHAIBHBIC IMOJXOJBl W PCIICHHUS,
CTaBHUTH MPOOJIEMBI M 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHEIC PEIICHUS.

3) pabora ¢ uH(popMaumei:

OPHECHTHPOBATHLCS B PA3TMYHBIX HCTOYHHKAX HHPOPMAIUHU (TEKCTE YU4eOHOTO
MOCOOMS, HAYYHO-TIONYJIAPHOW JHUTEpaType, OHOJOTHMYECKHUX CIIOBApIX U
CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHaIM3UpPOBATH
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MH(pOpMAIINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKHU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCT;

dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BHITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3JIMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTbHYIO  (GOpMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (cxemsbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJI30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpeACTBAa mpu padore C
Oouosiorndeckoit mHGOpMaALME: NPUMEHATh XUMHUYECKHEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpYy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  paclo3HaBaHUA M 3alUTBl  WH(poOpMamuw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€iCTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKTaeMoi TeMbl (yMEHHE 3a/J1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHFHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUAYaJbHOU
paboThI U peNIeHNH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIJIEKTHUBA;
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NpUHUMATh LEJIM  COBMECTHOM  JAEATEIIBHOCTH, OPraHW30BbIBATH W
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHIBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIAATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMH JA€ICTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHns B )KU3HCHHBIX U YY€OHBIX CUTYyAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBHUSIX M MOCTYINKAX MO OTHOLICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITETILHO ~ COCTABJISITH IUJIAH  pEIIeHHUs TpoOsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIAUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENISAM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWM, MCTOIb30BaTh MPUEMBI PEPIICKCUU JJIST ONEHKH CUTYyalllud, BBIOOpa
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;
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MpPUHUMATh MOTHBBI M AapryMEHTBhl APYIMX IMpPU aHAIU3€ pE3yJIbTaTOB
NeSATENbHOCTH;

3) npuHATHE ce0NA M IPYTrUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMeHTbl JpPYTUX NpHU aHaJIU3€ pPe3yJIbTaTOB
NS TENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynabTarhl ocBoeHus mporpamMmmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CHUTYyaIlUsSX, a TAKKE€ B PEaIbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJU OUOJIOTHMH B CUCTEME HAY4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIpOU3BeACHUE (PENPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  HAKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX
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pPE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KIETOK MPOKAPHUOT M
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W IMPEBpAIICHUS DPHEPTrUU B KIETKE, (OTOCHHTE3A,
IJJACTUYECKOTO U JIHEPreTHUEeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C IeJbl0 obOecrieueHus: 0e30MacHOCTH CBOEro 3JI0POBbS U 370POBbBS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHNS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIUMOCTH HCIIOIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owosoruu u OMOTEXHOJIOTUH TUTSI paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE pellaTh JJCMEHTApHBIC TCHETHYCCKHME 3aJayd Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACIeIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKpEUIUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHUE BBHITIONHATh J1aOOpAaTOpHBICE W TpaKTUYeCKue paboThl, COOII0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000pPYAOBaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIOIIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPeICcTBa MacCOBOM MH(OpMAIHU, HAYYHO-TIOMYJISpHBIC
MaTepHalibl), ITUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONIOTHYecKyt0 WH(POpPMAIIMI0O U3 HECKOJNIBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh IOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIE pe3ysbTaThl OCBOCHMSI ydeOHoro mpeamera «buonorus» ¢ 11
K1acce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIA/IC POCCHUHCKUX WU
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSLUS, TEHOPOH, FBOIIOLHUS, ABUKYIINE CUJIBI ((haKTOpPbI) 3BOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,
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DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, PEAYLEHTbl, LEeNU MHUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKass TEOpUs DBOJIIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpimieBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepuanckoro),
OMPENENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIAJETh METOJaMHU HAYYHOI'O MO3HAHUSI B OMOJIOTUM: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHUE  THUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
pPEe3yIbTAaTOB, WCIOJIL30BAHHBIX HAaYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TNPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUsI, MPUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUA A OOBSICHEHUs OUOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUM B IMOBCEIHECBHOU
KU3HA C 1EJIbl0 oOecrieyeHusi O€30MacHOCTH CBOETO 3J0POBBS W 3II0POBbS
OKPYXAIOIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIICH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl PallUOHATBHOTO MPUPOIOTIOIE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIE OMOJOTUYECKHUE 3a/1ayd, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUs );

YMEHHUE BBIMONHATh J1a0OpAaTOpHBIE W MpakTUYeCKue paboThl, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAYYHO-TIOMYISIPHBIC
MaTepualibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011as1 OMOJOTMYECKYI0 UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI U UX OpraHU3aIus 1 bubmorexa OK
p 8 https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
g O06001eHre 3HaHU IO MaTepuany, | bubnunorexa [JOK
n3yyeHHomy B 10 kiacce https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 4
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyraomt pent https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 O06o01enre 3HaHUH TI0 MaTepuaty, ) bubmuorexa [JOK
n3ydyeHHomy B 11 kmacce https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 34 0 2.5

27



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

1 buonorus B cucreMe Hayk 1

) Mertomap! mo3Hanus kuBoM npupoibl. [Ipaktraeckas padota Ne 1 «crnosib30Banue pazTuIHBIX |
METOJIOB MIPU U3YyUECHUU OMOJIOTHUECKHX 0OBEKTOBY

3 buonorudeckue CUCTEMBI, MIPOIIECCH U UX U3yUEHUE 1
XUMUYECKUHN COCTaB KIETKU. Boa 1 MUHEpaJIbHBIE COJIU 1

5 benku. CoctaB u cTpoeHue OEIKOB 1

6 depmeHTH — OnoorndYecKkre KaranuzaTopsl. JlabopaTtopnas padora Ne 1 «3ydyenue 1
KaTaJINTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpE aMuiIa3bl WIIM KaTalla3bl)»

7 Vrinesoasl. JInnuael 1
Hyxkneunosbie kuciaotel. ATD 1

9 Hcropus n metopl nzydenus kinetku. Kiierounas reopus 1

10 Knerka kak nenocrtHas )KuBasi cucTeMa 1
Crtpoenue sykapuoTuieckoi kietku. JJaboparopnas padota Ne 2 «M3yueHne CTpOCHHS KIETOK

11 pacTeHHuid, ’KUBOTHBIX, TPUOOB U OAKTEpuUil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEraparax u 1
UX OMHUCAHUE

12 OOMeH BelecTB WK MeTa00IN3M 1

13 ®otocuHTe3. XEMOCHHTE3 1

14 DHepreTudeckuii o0OMeH 1

15 XKuznennsiit nuka kietku. [enenue knetku. Muros. Jlabopatopnas padora Ne 3 «Habmronenue |
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»

16 buocunTes 6enka. Peakiius MaTpUyHOTO CHHTE3a 1
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17 Tpancnsanus — 6nocuHTe3 Oenka 1
18 Hexnerounsie (hopMbl )KU3HU — BUPYCHI 1
19 @opMBI Pa3MHOKEHUS OPraHU3MOB 1
20 Meiios 1
)1 Oo6pa3oBanue 1 pa3BUTHE NOJOBBIX KiIeToK. OmionoTBopenue. Jlabopatopuas padora Ne 4 |
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTaxy»
22 WNHmBuayanbHOE pa3BUTHE OPraHU3MOB 1
23 'eneTnka — Hayka 0 HACJIEJACTBEHHOCTH ¥ U3MEHYHUBOCTH 1
24 3aKOHOMEPHOCTH HACEe0BaHUs TPU3HAKOB. MOHOTHOPUAHOE CKpEIIMBAHUE 1
25 JlurnbpuaHoe CKpemmrBaHue. 3aKOH He3aBUCUMOTO HACIeA0OBaHUS PU3HAKOB 1
26 CuermieHHOE Hacien0BaHue npusHakoB. JlabopatopHas padorta Ne 5 «3ydeHue pe3yabTaToB 1
MOHOTHOPHTHOTO ¥ TUTHOPHUIHOTO CKPEITUBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpENapaTax»»
27 I'eneruka nona. HacnenoBanue npu3HAKOB, CIIETUVICHHBIX € MOJIOM 1
)3 N3menunBocTh. HenacnencrseHHas n3aMeHIMBOCTh. JlaGopaToprast padota Ne 6. M3yuenue 1
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH, MIOCTPOCHHUE BAPHALIMOHHOTO psiZia U BApUAIIMOHHOM KPUBOI»
29 HacnencrBennas usmenunBocTh. JlaboparopHas padoTta Ne 7. « AHanu3 MyTaIuid y 1po30(QuiIsl Ha 1
TOTOBBIX MUKpOIIpenapaTax»
30 I'enernka yenoBeka 1
31 O606menue o Teme «HaciaeacTBEHHOCTh M K3MEHUYHNBOCTD OPTraHU3MOB)Y 1
32 Cenekuus Kak HayKa M IIpoLecc 1
33 MeTo1bl ¥ JOCTUKEHUS CEJICKIIMN PACTEHUN U )KUBOTHBIX 1
34 buoTexHosiorus kak oTpacib NPOU3BOICTBA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Ne ypoka Tema ypoka KoJsn4yecTrBo yacos
1 DBOJIIOLUS U METObI €€ U3YyUECHUSI 1
2 Hcropust pazsutus npeactaBieHuii 00 S3BOIIONNN 1
3 Muxkpo3Boronus 1
4 [Tomynsanus kak >eMeHTapHas eIUHUIA BUia U HBoroInu. JlaboparopHast padota Ne 1 «CpaBHeHue |
BHJIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIOH
5 JIBuoKymiye cuibl (3JIeMeHTapHbIe (PAKTOPhI) SBOJOLUU 1
EctectBennslit 0T00p 1 ero Gpopmbl 1
7 Pe3ynbTaThl 3BOIIOIUH: TPUCTIOCOOJICHHOCTh OPTaHu3MOB M BUI000pa3oBanue. JlabopatopHas pabota |
Ne 2 «Onucanue nprucrnocoOIeHHOCTH OpraHiu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepay
8 Hamnpasnenns u myt Makpo3BOJIIOLIMT 1
9 Heob6parumocTs 3BOMIONINAN 1
10 Hctopus xu3Hn HA 3eMJI€ U METOJIbI €€ N3YUEHUS 1
11 ['unoTe3sl NPOUCXOXKACHUA )KU3HU HA 3eMJIE 1
12 Pa3BuTue xu3HM Ha 3eMiie 1O ApaM U epuogam 1
13 OcHOBHBI€ ATaIIbI BOJIOIUU PACTUTEILHOTO U KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 |
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUN U )KHUBOTHBIX B KOJUICKIIUSIX)
14 CoBpeMeHHas cUCTeMa OpraHu4ecKoro Mupa 1
15 DBOJIOIMS YeTIOBEeKa (aHTPOIOTEHE3) 1
16 JBuxymue cuibl ((hakTopbl) aHTPOIIOTreHe3a 1
17 OCHOBHBIE CTaJUH DBOJIOINH YEJIOBEKA 1
18 UenoBeveckre pachl U MPUPOIHBIC aAANTAUN YETIOBEKa 1
19 O606menue mo TeMe «Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMIIe» 1
20 DKoJIorus Kak HayKa 1
21 Cpenbl 0OuTaHMS U 3KOJIOTHYECKHE (aKTOPBI 1
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Abunotnueckue dakropsl. Jlaboparopras padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH paCTEHUH U3

22 pasHbIX MecT oOuTanus». JlabopatopHas padota Ne 4. «BnusiHEe cBeTa Ha POCT U Pa3BUTHE YEPCHKOB 1
KoJIeyca»
23 buoTtnueckue akropsr 1
24 DKoyorndecKkne XapakrepucTuku nomyssun. [Ipaktudeckas padora Ne 2 «[loacuér muioTHOCTH |
MOMYJISIIIAIA Pa3HBIX BUIOB PACTCHUID)
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1
27 OcHoBHBIE TIOKa3aTeNIN IKOCUCTEMBI. DKoJIoTuueckue nupamusl. CBolicTBa sxocucteM. Cykieccus 1
28 [IpupoHbIE S5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanpHas skocucTeMa 3eMiu 1
31 3aKOHOMEPHOCTHU CYIECTBOBaHUS OMOCHEPHI 1
32 UYenoseuecTBo B Onochepe 3emin 1
33 CocyliecTBOBaHUE TPUPOJIBI U YETOBEYECTBA 1
34 00600mierne TeMsl «Co00IIECTBA U DKOJIOTHUECKHAE CUCTEMBD) 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

10 KUIACC

buonorus: O6mas 6uonorus. 10 ki.: yaeOHUK : 6a30BbIi ypoBeHb/[CUBOTIIA30B
B.U., Aradonona N.b., 3axaposa E.T.]; M.: [Ipoda.

11 KJIACC

buonorus: O6mas 6uonorus. 11 ki.: yaeOHUK : 6a30BbIl ypoBeHb/[ CHBOTIa30B
B.U., Aradonona N.b., 3axaposa E.T.]; M.: IIpocBemienue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. barye A.C., I'ynenxkoBa M.A., EneneBckuii A.I'. buonorus. Bbonbmoi
CIIPaBOYHUK JIJIs IIKOJLHUKOB W MTOCTYMNAIOIIKX B. BY3bl. - M.: JIpoda.

2. bonrora U. B. Coopuuk 3agau mo OOmiei OMOJIOTHUN JI MOCTYIMAOIINX B
BY3bl. - M.: «OnHuKc 21 Bek» «Mup u o6pazoBaHue.

3. Koznosa T. A., Kyumenko B.C. buonorus B Tabmumax 6 - 11 kimacchl.
CnpaBouHoe nocoowue. - M.: JIpoda.

4. IlumenoB A.B., IlumenoBa M.H. buonorus. Jlunaktuyeckue Martepuaibl K
pasneny «O6mmas ouonorus». - M.: «M3aaTeasctBo HIITDHACY.

5. Pe6posa JI. B., IlpoxopoBa E.B. AxtuBHBIE (DOPMBI U METOABI OOYYCHHS
ouonorun. - M.: [Ipoceenienue.

6. ®pocun B. H., CuBornazos B. W. ['oToBUMCS K €IMHOMY TrOCY1apCTBEHHOMY
sk3ameny. O6mias 6uomnorus. - M.: JIpoda.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. buomorus 10 xmacc, ®I'AOY MAIIO «Axagemuss MUHOPOCBEIICHUS
Poccuny»

2. buomorus 11 xmacc, ®I'AOY MAIIO «Axagemuss MUHOPOCBEIICHUS
Poccun»

3. Tpenaxep «OO0Omako 3Hanui». buonorusa. 10 kmacc, OO0 «Du3zukoH
JIa6». https://oblakoz.ru/conspects?subject=9& erade=10

4. Tpenaxep «O6nako 3HaHuil». buonorus. 11 kmacc, OOO «DPu3znkoH

JIa0O». https://oblakoz.ru/conspects?subject=9& grade=11

https://m.edsoo.ru/

6. https://resh.edu.ru/

hd
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